
Dutch Parallel Corpus

DPC

What?, Why?, For whom?, How?



1. Objectives (What?)

2. Motivation (Why?)

3. Users (For whom?)

4. Team & workpackages (How?)



1. Objectives

• High-quality corpus
– text providers (published materials, professional translators, etc.)

– 10 million words (1M manually checked + 9M spot checking)

– external validation (CST & Xplanation)

• Annotated & sentence-aligned corpus
– Sentence alignement

– Lemmatization

– POS-tagging

• Balanced composition
– Translation direction

– Text types



1. Objectives

• Parallel corpus

• Available corpus :

Dutch Agency for Human Language Technologies (TST-centrale)

Dutch

Dutch

Dutch

English

French

English French

min. 2.000.000 words / 

translation direction



2. Motivation

Main parallel corpora with Dutch component (before DPC)



2. Motivation

Problems in existing corpora:

° Quantity > Quality

e.g. Europarl: alignement quality not verified

° Linguistic Annotation is lacking, only compilation

(exc. OPUS)

° Unbalanced corpora

e.g. OPUS: documentation & manuals + Europarl

° Limited Availability

e.g. Scania: commercial corpus, Namur Corpus: PhD

° Minor position of Dutch: no or limited Dutch kernel

e.g. Oslo Multilingual Corpus (OMC) en OPUS: mainly translated texts 

for Dutch



3. Users

• Fundamental research

– Translation studies / contrastive linguistics

– Corpus linguistics

• Support for applications

– Translation support (CAT)

– Didactic support (CALL)

• HLT applications

– Machine Translation / Terminology Extraction

– Training and test data



3.1. Fundamental Research

• High-quality data

• Balanced by translation direction

Translation product Translation process

Language systems Translation strategies



3.1. Fundamental Research

Parallel & comparable corpus

Dutch texts

Dutch 

translations

English & French 

translations

English & French 

texts



3.2. Support for Applications

• Computer assisted Translation

– To identify more appropriate TL equivalent, idiomatic

expressions

– Extension to bilingual dictionaries

– Words in context

• Example: TransSearch (Canadian Hansards)

– Simard & Macklovitch 2005

Full text corpora as Translator’s aid (=CAT)



3.2. Support for Applications

Computer Assisted Language Learning: CorpusCALL

° Reference materials: learners dictionaries & grammars

° Support of learning activities

-> Nederlex = Electronic reading platform for French 

students learning Dutch (FUNDP & K.U.Leuven 

Campus Kortrijk)

-> BLF & ALFALEX = Lexical portal & learning 

environment (K.U.Leuven, ILT)



Nederlex



BLF





ALFALEX



ALFALEX



ALFALEX



3.3. HLT Applications

– Machine Translation (statistical & example-based MT)

P. Khoen 2005: 110 SMT-systems trained on Europarl-corpus

Example output Finnish-English:

we know very well that the current treaties are not enough and that in 

future , it is necessary to develop a better structure for the union and , 

therefore perustuslaillisempi structure , which also expressed more 

clearly what the member states and the union is concerned .

– Multilingual Terminology Extraction

– Cross-lingual Information Retrieval (CLIR)

– Training and test data for HLT tools



4. Team & WP’s

• DPC Core Research Team

K.U.Leuven Campus Kortrijk:
Piet Desmet, Hans Paulussen &  Yulia Trushkina,  

Antoine Besnehard & Maribel Montero Perez

HoGent – School of Translation Studies
Willy Vandeweghe, Lieve Macken,

Lidia Rura & Orphée De Clercq

• DPC Research partners

University of Groningen, Radboud University Nijmegen, Tilburg University, 

K.U.Leuven, University of Antwerp, University of Ghent

• DPC User group: academic & industrial partners



4. Team & WP’s

WP1 - Corpus design

WP2  - Text Normalization

WP3  - Alignment

WP 4  - Linguistic annotation

WP5  - Corpus exploitation

WP 6 - Validation



Programme
10u00 – 10u15 DPC – What?, Why?, For whom?, How?

Piet Desmet 

10u15 – 10u30: Corpus Design 

Willy Vandeweghe

10u30 – 11u10: Acquisition & IPR

Orphée De Clercq & Maribel Montero Perez

11u10 – 11u30: Coffee break

11u30 – 12u30: Processing stages – preprocessing, 

alignment, annotation

Lieve Macken & Hans Paulussen

12u30 – 13u00: DEMO Web Interface

Serge Verlinde & Geert Peeters



Dutch Parallel Corpus

Designing a 

Multifunctional Parallel 

Corpus



Typical Difficulties 

• availability of translated data

• quality of the translated material 

• proportional availability of translated 

material for all targeted languages and 

translation directions 



Unidirectional or bidirectional?

• Unidirectional: from language A to 

language B

• Bidirectional: both from language A to 

language B and vice versa

 “additional difficulties” (Olohan 

2004:25). 



Trilingual corpus

Difficulty of finding parallel data with a 

version in every chosen language. 

“This is one of the reasons why European 

Union texts are often used” (Koskinen 

2000: 55)



Optimising corpus design

• Balancing

• Text type diversity

• Representative corpus samples



Balancing

Dutch

Dutch

Dutch

English

French

English French

min. 2.000.000 words / 

translation direction



Text type diversity

Figure 1. Example of an Administrative Text (DPC)



Representative corpus samples

• Ideally full texts

• If only fragments: variation

– (text beginnings, central part, end of text)



Corpus Structure

• delimiting the target population of texts

• determining text categories (e.g. text 

types, genres, topics, etc.)

• finding a way of organising the typology, 

i.e. designing a corpus taxonomy. 



Determining text categories

Definition criteria text categories

• External (situational) vs internal 
(linguistic)

• Possible categories based on external 
criteria: 

– topic-based categories

– established categories

– basic-level (prototype) categories



Basic level categories

SUPERORDINATE Mammal 

BASIC-LEVEL Dog/Cat [GENRE]

SUBORDINATE Labrador/ Siamese

[SUBGENRE]



Taxonomy

SUPERORDINATE Mammal Literature Advertising

BASIC-LEVEL Dog/Cat [GENRE] Novel/ Poem/ 

Drama [GENRE]

Advertisement

[GENRE]

SUBORDINATE Labrador/ 

Siamese

[SUBGENRE]

Western/ 

Romance/ 

Adventure

[SUBGENRE]

Print ad, Radio 

ad, TV ad, T-shirt 

ad 

[SUBGENRE]



DPC typology & structure
1. Fictional literature 1.1 Novels

1.2 Short stories

2. Non-fictional literature 2.1 Essayistic texts

2.2 (Auto)biographies

2.3 Expository non-fictional literature

3. Journalistic texts 3.1 News reporting articles

3.2 Comment articles (background articles, columns, editorials)

4. Instructive texts 4.1 Manuals

4.2 Internal legal documents

4.3 Procedure descriptions

5. Administrative texts 5.1 Legislation

5.2 Proceedings of parliamentary debates

5.3 Minutes of meetings

5.4 Yearly reports

5.5 Correspondence

5.6 Official speeches

6. External communication 6.1 (Self-)presentations of organisations, projects, events

6.2 Informative documents of a general nature

6.3 Promotion and advertising material

6.4 Press releases and newsletters

6.5 Scientific texts



DPC typology & structure
1a. Literature Fictional 1.1 Novels

1.2 Short stories

1b. Literature non-fictional 1.3 Essayistic texts

1.4 (Auto)biographies

1.5 Expository non-fictional literature

2. Journalistic texts 2.1 News reporting articles

2.2 Comment articles (background articles, columns, editorials)

3. Instructive texts 3.1 Manuals

3.2 Internal legal documents

3.3 Procedure descriptions

4. Administrative texts 4.1 Legislation

4.2 Proceedings of parliamentary debates

4.3 Minutes of meetings

4.4 Yearly reports

4.5 Correspondence

4.6 Official speeches

5. External communication 5.1 (Self-)presentations of organisations, projects, events

5.2 Informative documents of a general nature

5.3 Promotion and advertising material

5.4 Press releases and newsletters

5.5 Scientific texts



To conclude

• Bidirectional (2, sometimes 3 languages)

• Mostly full texts

• Guaranteed quality, reliable source

• Representative text diversity

• Taxonomy guaranteeing corpus 

transparency, navigability and efficient 

data retrieval



Dutch Parallel Corpus

Acquisition & IPR

DPC Workshop

18 September 2009



Design  Reality

 5 text types

 4 translation directions

Ideally

TEXT  RESEARCHER  AUTHOR  AGREEMENT

10 MW



Overview

TEXT TYPES

• Administrative texts

• External communication

• Instructive texts

• Journalistic texts

• Literature 

MATRIX

• Words included in DPC

 Published

 Translation division

 10 MW=



Administrative texts

Legislation, proceedings, reports, minutes, speeches

• Public institutions

• Large Belgian companies

• Europarl

 No real difficulties



External communication

Self-presentation, document general nature, promotion, newsletters 

and press releases. 

• Large Belgian companies

• Institutions

 No real difficulties



Instructive texts

Manuals, internal legal documents, procedure descriptions

• Multinationals

• Institutions

 Source language?



Providers

• Administrative = public institutions

• External = large Belgian companies

• Instructive = multinationals

• Journalistic texts 

• Literature  
text = income



Journalistic texts

News articles, background articles, columns

• Newspapers

• Publications of institutions

 ≠ players



Difficulties

TEXT  RESEARCHER  AUTHOR  AGREEMENT

ORIGINAL TEXT  JOURNALIST  LAWYER  NEWSPAPER 

 LEGAL DEPARTMENT  ADAPTATIONS  DLU 

 NEGOTIATIONS  ADAPTED AGREEMENT

TRANSLATION  TRANSLATOR  NEWSPAPER  ≠ 

TRANSLATORS  LAWYER  ADAPTATIONS  DLU 

NEGOTIATIONS  ADAPTED AGREEMENT



Literature

Fiction (novels), non-fiction (essayistic texts, expository works)

• Public institutions

• Publishing houses 

 Many difficulties especially with fiction



Fiction = Difficulties

6  5 text types

• negotiations started = beginning of project

• ≠ contact persons  ≠ terms

• commercial aspect

• Dutch Language Union

• success ±

 Future = reverse this process



■ > 50%

■ > 99% 

■ > 100%

■ > 110%

MIN. 3 providers/cell

170,000 words

Matrix



Matrix
■ > 50%

■ > 99% 

■ > 100%

■ > 110%

10 MW



IPR

DPC Workshop

18 September 2009



IPR agreements: why?

- Copyright clearance

- All DPC text samples

- Use of texts

- Accessibility and availability of data

- Protection of intellectual/economic property 

rights



HLT-Agency

• HLT-Agency (TST-centrale):

- Validation of agreements

- Contact

- Archive

- Distribution

- …



Types

 Different players  different types

• IPR for commercial use

• IPR for publishers

• IPR short version

• E-mail or letter with permission



•Right to use, process, 

modify texts

•Right to store texts as part 

of DPC 

•Right to convert/integrate 

DPC in other systems

•Right to grant sub-licences 

for research, education, 

product development

•Right to grant sub-licences 

for commercial purposes, 

texts are not recognizable

•For non-commercial 

purposes: texts partially 

recognizable in the new 

products to be developed

•no competition 

= IPR for commercial use

+ 

׀׀
IPR for publishers

Types



Types

Recognizable Not recognizable

Commercial purposes

O X

Standard C2 /for

publishers/ Short version

Non-commercial 

purposes X

Standard C2/

Short version

X 

C2 for publishers



Types

• IPR for commercial use

• IPR for publishers

• IPR short version

– Facilitate IPR procedure

– Data free available on website – not public 

domain



Types

• IPR for commercial use

• IPR for publishers

• IPR short version: use

• E-mail with permission     

Only in exceptional cases:

- Texts are already publicly accessible

- Texts are not a substantial part of the 

corpus



Difficulties

• The Netherlands – Belgium

• Refusals 

• No reaction



DPC & IPR: numbers

IPR for commercial use 15

IPR for commercial use – short version 12

IPR for publishers 7

E-mail or letter with permission 16

No contract necessary 6

Total: 53



IPR: examples
Data provider IPR agreement

Campuskrant

FTPN Namur

De Post

Vlaamse Overheid

RIZIV

FOD Justitie

Quarterly Fortis

IPR for Commercial use

Roularta

Ons Erfdeel

Transmed

IPR for publishers

Bosch

Melexis

Short version of IPR

Electrolux

Eli Lilly

E-mail permission

European Parliament Speeches

Speeches from the throne Beatrix

No contract necessary



Questions?

• DPC: what?, why?, for whom?, how?

• Corpus Design

• Acquisition & IPR



Coffee break

• 11u10 – 11u30



Dutch Parallel Corpus

Processing stages

Preprocessing, alignment and 

annotation



Overview

• Preprocessing
• Metadata & matrix

• Processing principles

• Alignment

• Linguistic annotation

• Terminology



Preprocessing

*.HTML

*.PDF

*.DOC

*.TXT

Character conversion

ISO-8859-1

CP1252

Etc.

UTF-8

*.XML



ISO-8859-1

latin1



CP1252



Alphabet soup: ≤



Character conversion

• All processing: encoded CP1252

In clinical trials with olanzapine in over 

5000 patients with baseline non-fasting 

glucose levels \u2264 7.8 mmol/l, the 

incidence of non-fasting plasma glucose 

levels \u2265 11 mmol/l (suggestive of 

diabetes) was 1.0%, compared to 0.9% with 

placebo.

2264   LESS-THAN OR EQUAL TO     \u2264

• Distribution: UTF8



Overview

• Preprocessing

• Metadata & matrix
• Processing principles

• Alignment

• Linguistic annotation

• Terminology



Metadata

• Text-related data

– Language, author, text type, domain

• Translation-related data

– Translation direction, translation modality

– Alignment tool & alignment quality

• Annotation-related data

– Annotation tools & annotation quality



Metadata vertical



Metadata horizontal



Consistency checks



Metadata compilation



Matrix /1



Provider /1



Provider /2



Provider /3



Matrix /2

• Flexible

– G1: accepted data

– G2: fridge

– G3: unknown or unresolved

• Dynamic

– crontab

– hyperlinks

• Regulating factors

– metadata required

– file naming constraints



Follow-up stream

• Phase 1

– follow-up acquisition & cleaning

– provider oriented focus

• Phase 2

– follow-up data processing

– process oriented focus



dpc-named files



Processing stages

cl clean

pps sentence splitting

pps-ok sentence splitting verified

seg paragraph alignment

sen-align sentence alignment

tok tokenisation

tok-ok tokenisation verified

ann linguistic annotation

ann-ok linguistic annotation verified



Focus on provider

vla

`--dpc_named

|--ann

|--seg

|--sen-align

|   |--nl-en

|   `--nl-fr

`--tok



Process focus

• Shift from provider to process follow-up

• Direct access to processed data 

necessary

• Adapted structure facilatates

– Data processing follow-up

– Production process

– Detecting processing errors



Process access /1

vla

`--dpc_named

|--ann

|--seg

|--sen-align

|   |--nl-en

|   `--nl-fr

`--tok



Process access /2



Overview

• Preprocessing

• Metadata & matrix

• Processing principles
• Alignment

• Linguistic annotation

• Terminology



Maximal quality, minimal effort

1M corpus = 10% of whole corpus

– all processing steps manually checked

– error analysis on manually verified data

– (improve tools)

– development of spot-checking heuristics

9M corpus

– spot-checking or automatic control 

procedures



Splitting text in sentences

Tools used:

– Adapted version of CPAN Sen.pm module

Improvement tool:

– Updating abbreviations list

– Rules for abbreviations + digit/roman number

• No. , art., ca. 

– Rule if capitalized frequent word occurs after 

full stop

• The, This, These, Any, ...

• 20 to 140°C. The table shows when



Splitting text in sentences/2

Spot-checking heuristic

– False paragraph breaks: paragraphs starting 

with lowercase letter or digit (preceded by 

brackets)

– Missing spaces between full stop and capital 

letter

– Estimated correctness: 99%



Overview

• Preprocessing

• Metadata & matrix

• Processing principles

• Alignment
• Linguistic annotation

• Terminology



Sentence Alignment /1

What?

– Align corresponding sentences

– Accepted alignments

• 1:1 1:many

• many:1 many:many

• 1:0 0:1

– No crossing alignments are allowed

• Crossing alignments are grouped� into many:many 

alignments



Sentence Alignment /2



Sentence Alignment /3

Tools used:

– Vanilla aligner

• Danielsson & Ridings 1997

• Sentence length-based statistical approach 

(Gale & Church 1997)

• Requires paragraph alignment

– Smooth Injective Map Recognizer (SIMR)

• Melamed 1997

• Based on word correspondences and cognates

• Used Nl-Translex bilingual dictionaries



Sentence Alignment /4

– Microsoft Bilingual Aligner (Moore 2002)

• Three-step hybrid approach

1) Sentence-length based alignment

2) Train statistical word alignment model on sentences 

aligned with high probability in step 1

3) Realign based on word alignments

• Generates only 1:1 alignments



Alignment merge

Tekst taal1 Tekst taal2

AL1

AL2

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

manual

check



Sentence Alignment /5

Performance Dutch-English
Data set: 16563 sentence pairs

Alignment characteristics:

0:1 253 1:1 15197

1:0 261 n:m 852

Results for different aligners:

Vanilla: correct 15269 wrong   917

GMA:    correct 14957 wrong  1228

MS:       correct 14294 wrong   669 missed  1823

Results for combined aligners:

All three aligners    : correct: 13700 (82 %)  wrong:   218 (1.3%)



Sentence Alignment /6

Performance Dutch-French
Data set: 15667 sentence pairs

Alignment characteristics:

0:1 165 1:1 14088 

1:0 158 n:m 1256

Results for different aligners:

Vanilla: correct 14552 wrong   952

GMA:    correct 13709 wrong  1634

MS:      correct  12266 wrong  1456 missed  2737

Results for combined aligners:

All three aligners       : correct:  11901 (76%) wrong:   133 (<1%)



Sentence Alignment /7

Spotchecking heurstics

• Paragraph alignment

– Manually verified paragraph alignment if

• Different number of paragraphs

• Large discrepancies in length of corresponding 

paragraphs

• Sentence alignment

– Manually verified sentence pairs that were 

not linked by all three alignment tools



Vizualisation tool Paraconc



Sub-sentential alignment



Sub-sentential alignment /2

Small portion of the Nl/En corpus: 25,000 

words

• En-Nl Instructive texts 7,536 words

• En-Nl Journalistic texts 7,706 words

• Nl-En Journalistic texts 10,480 words



Overview

• Preprocessing

• Metadata & matrix

• Processing principles

• Alignment

• Linguistic annotation
• Terminology



Tokenisation /1

What?

– Sentence split into sequences of words

– Punctuation not belonging to the word form 

stripped off

Tools used:

– Nl & En: ILK Tokenizer (D-coi)

– Fr: adapted version of the TreeTagger 

preprocessing script



Tokenisation /2

Errors corrected in ILK tokenizer
– abbreviations followed by digits: 

• approx . 6 g, Fig . 6

– unknown measures

• 29.000m³ -> 29.000 m³ 

– telephone number split: 

• 059 - 23.43.01 -> 059-23.43.01 

No spot-checking

– Obtained error rate reduction high enough to 

proceed automatically



Linguistic Annotation English /1

What?

– Assigning part-of-speech code and base form 

to each token

Tools used:

– Memory-based PoS tagger/lemmatizer

– Treetagger

Tag set:

– Penn Treebank

– Coarse-grained tag set

– 45 distinct tags



Linguistic Annotation English /2

Example
It it PRP

is be VBZ

tremendously tremendously RB

important important JJ

Performance tools (299,000 tokens):

– Precision MBSP PoS tagging: 96.2%

– Precision MBSP lemmatization: 98.1%

– Precision Treetagger PoS tagging: 95.2%

– Precision Treetagger lemmatization: 97.6%



Linguistic Annotation English /3

Spotchecking: combined MBSP & Treetagger:

– Total number of identical PoS codes: 94.5%

– PoS Precision of identical PoS tags: 98.6%

– Total number of identical lemmata: 96.9%

– PoS Precision of identical lemmata: 99.4%

– Number of tokens to check (different PoS or 

different lemma): ± 10 %



Linguistic Annotation Dutch /1

Tools used:

– ILK Combitagger (D-Coi)

Tag set:

– CGN PoS tag set

– Fine-grained tag set

– 316 distinct tags



Linguistic Annotation Dutch /2

Example
Het  LID(bep,stan,evon)  het

kind  N(soort,ev,basis,onz,stan)  kind

krijgt  WW(pv,tgw,met-t)  krijgen

daardoor  BW()  daardoor

geheugenproblemen  N(soort,mv,basis)   ...

Performance tools (79,229 tokens):

– Precision Combitagger PoS tagging: 95.3%

• Only main category: 97.7%

– Precision Combitagger lemmatization: 96.9%

– Spot-check based on probabilities



Linguistic Annotation French /1

Tools used:

– Treetagger + FLEMM

Tag set:

– GRACE tag set

– Fine-grained tag set

– 312 distinct tags



Linguistic Annotation French /2

• Two cycle workflow:

– Basic TreeTagger tagset

• Lemmata

• Probabilities

– LIMSI tagset (based on GRACE)

• Spot check based on annotated version on 

output of both tagging cycles



Linguistic Annotation French /3

cette Dd-fs-- Déterminant démonstratif, féminin, 

singulier

ce

idée Ncfs Nom commun, féminin, singulier idée

est Vmip3s- Verbe principal, indicatif, présent, 3, 

singulier

être

au Sp+Da-ms-d Préposition général au

centre Ncms Nom commun, masculin, singulier centre

d' Sp Préposition général de

un Da-ms-i Déterminant article, masculin, singulier, 

indéfini

un

vaste Afpms Adjectif qualificatif, positif, masculin, 

singulier

vaste

débat Ncms Nom commun, masculin, singulier débat



Linguistic Annotation French /4



Linguistic Annotation French /5

code description

CXX The GRACE and TT tags belong to different 

categories (irrespective of percentage limit)

CN01 Noun check: The GRACE tag is a noun, the TT

tags is not a noun.

CN02 Both GRACE and TT tags are noun, but 

percentage is less than default percentage limit 

(0.6)



Overview

• Preprocessing

• Metadata & matrix

• Processing principles

• Alignment

• Linguistic annotation

• Terminology



Gold Standard Terminology /1

External validation 

– Suitability test for terminology extraction

– In cooperation with Xplanation

– Created Gold Standard

• Medical domain 

– Trilingual Dutch/English/French

» 615 aligned sentences (± 31,000 words)

• Financial domain

– Bilingual Dutch/English

» 571 aligned sentences (± 17,000 words)

– Bilingual Dutch/French

» 355 aligned sentences (± 15,000 words)



Gold Standard Terminology /2

Approaches

– Ask domain experts to manually indicate all 

terms

– Problems

• Lack of consensus, low agreement scores

• No domain experts available

– Use existing term banks and dictionaries as 

reference

• IATE, Euramis, specialized dictionaries



Gold Standard Terminology /3

Resulting Gold Standard

– Medical Domain

• Nl/En/Fr

– 450 terms

– Financial Domain

• Nl-En

– 400 terms

• Nl-Fr

– 350 terms



Corpus exploitation

• Full text resource

– annotated files

• XML: D-COI

– sentence aligned files

• XML: TEI P5

• Web search interface

– Parallel KWIC concordance

• Monolingual & bilingual

– Queries

• Simple & extended


