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Parallel corpora in focus
An account of current achievements and challenges

Irene Doval and M. Teresa Sánchez Nieto

In December 2016, the research group SpatiAlEs from the University of Santiago de 
Compostela (Spain), currently working on the Spanish <> German parallel corpus 
PaGeS <www.corpuspages.eu>, hosted the conference Parallel Corpora: Creation 
and Applications (PaCor 2016) at the University of Santiago de Compostela.1 The 
conference brought together researchers specialized in building parallel corpora 
with those focused on exploiting such resources for a number of purposes. The 
event aimed to present the current state of parallel corpus research as a whole, and 
to highlight those corpus-building projects that work with the Spanish language in 
particular. The conference’s success led to the decision to set up a biennial confer-
ence series on parallel corpora. The second edition was held on November 5–7, 
2018 at the Complutense University in Madrid, and the third edition will take 
place in 2020 in Vitoria, at the University of the Basque Country – UPV/EHU.

1.	 Three decades of parallel corpora in linguistic studies

Since the 1990s, corpus-based and corpus-driven approaches have revolutionized 
all linguistic disciplines. The first corpus projects, like the Brown Corpus in the 
early 1960s, were exclusively monolingual, largely English. Mainstream corpora 
would remain monolingual for another two decades. The absolute pioneer in the 
field of multilingual corpora was R. Filipovic, who in 1971 finished the Yugoslav 
Serbo-Croatian–English Contrastive Project, which included half of the texts from 
the Brown Corpus and their translations into Serbo-Croatian. Although largely 

1.  This conference was supported by the State Research Agency (AEI) of Spanish Ministry of 
Science, Innovation and Universities (FFI2013-42571-P) and by the Department of Economy 
and Industry of the Galician Government (GI-1954, 2014-PG083). Our thanks go to these 
institutions for supporting our work.
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2	 Irene Doval and M. Teresa Sánchez Nieto

unknown within the linguistic community, this corpus remained as a valuable but 
isolated initiative without any further progress. The earliest well-known parallel 
corpus is the Canadian Hansard Corpus, consisting of Canadian Parliament pro-
ceedings which had been published in English and French, and whose collection 
began in the late eighties.

It was the creation of the English-Norwegian Parallel Corpus (ENPC) and 
its sister project the English-Swedish Parallel Corpus (ESPC) in the early 1990s, 
which laid the cornerstone for future parallel corpora and had the greatest impact 
on their further development. In the following years, a number of corpora were 
compiled according to the ENPC model (Hasselgård 2015: 4). Stig Johansson 
created the ENPC (Johansson & Hofland 1994) containing original texts in both 
English and Norwegian with translations into the other language. This project was 
completed in close cooperation with the Swedish team which compiled the ESPC, 
using the same design criteria and some of the same original English texts (Aijmer, 
Altenberg & Johansson 1996: 79ff.).

The rapid development of parallel corpora that followed allowed Lars Borin 
to state, already in 2002, that “[i]n the last decade or so, parallel corpus linguistics 
has emerged as a distinct field of research within corpus linguistics, itself a fairly 
young discipline” (Borin 2002: 1). Since then, workshops and conferences devoted 
to the creation, annotation and processing of parallel and comparable corpora 
have multiplied. Along with these developments, a wide variety of parallel corpora 
have been built for different languages and with different goals.

By far, the most important parallel corpora are the multilingual parallel lan-
guage resources of the European Union. Steinberger et al. (2014) give a compara-
tive overview of the different multilingual resources provided there. The Europarl 
Corpus, the most widely used of all of them, contains in its latest release (2012) the 
proceedings from the European Parliament in 21 languages aligned at the sentence 
level (Koehn 2005). This corpus was followed up by several other corpora contain-
ing documents published by other European Union institutions. These corpora 
are among the most used text sources for language pair combinations from very 
distinct languages.

Worthy of special mention is OPUS (Tiedemann 2012), the largest collection 
of freely available multilingual parallel corpora. It is a growing resource which, 
along with legislative and administrative texts, mostly from the European Union, 
includes a substantial amount of newspaper texts and some other smaller collec-
tions from various online sources, such as subtitles and technical documentation.

Today, an increasing number of bilingual resources are being released that 
have been automatically compiled by scraping data from bilingual Internet sites. 
The most successful among them is Linguee (Linguee GmbH, 2010), a collection 
of bilingual samples from bilingual websites, mostly from texts pertaining to 
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	 Parallel corpora in focus	 3

administrative or commercial domains and covering some 25 languages. These 
widely used tools can hardly be considered a corpus in the strictest sense, but rather 
a dictionary enlarged with multilingual online resources, since they lack some of 
the key features of a corpus, such as a research purpose underlying the collection 
of texts and a set of criteria for selecting and describing them (Zanettin 2012: 8).

Since their inception, parallel and comparable corpora have been growing 
progressively in terms of their potential applications, becoming an essential 
resource in machine translation and multilingual natural language processing. 
They provide essential training data for statistical translation models, translation 
memories, or lexical and terminological extraction. On the other hand, within the 
more strictly linguistic fields of research there are four main areas of application, 
each with its specific users: basic research in contrastive linguistics and translatol-
ogy, translation practice, lexicography, and, increasingly, the teaching of foreign 
languages and translation.

Parallel corpora play a major role in cross-linguistic studies, where “the 
impact of parallel corpora has been dramatic” (Aijmer 2008: 279). In the 1950s, 
contrastive studies stimulated attention as a pedagogical tool for predicting dif-
ficulties in foreign language teaching and learning. Nevertheless, due to their lack 
of empirical basis, the analyses were largely limited to the comparison of language 
systems, and their practical results were disappointing. As a result, interest in con-
trastive studies began to wane. However, since the 1990s the growing availability of 
bi- and multilingual corpora led to a great revival of cross-linguistic studies. They 
provide the empirical basis for identifying similarities and differences between 
languages and allow for the analysis of linguistic phenomena based on original 
texts and their translations, or on original parallel texts in the case of bidirectional 
corpora. This corpus-based approach combines the methodological advantages of 
computational linguistics and the possibility of contrasting ‘parallel’ texts in two 
(and later several) languages (Johansson 2007).

Similarly, with translation studies shifting towards a more empirical paradigm, 
corpus-based and corpus-driven approaches (Saldanha 2009: 4) have become cen-
tral to the theory, description, and practice of translation (Zanettin 2012). Their 
use in the descriptive branch of translation studies resulted from “the convergence 
between the discovery and justification procedures put forward by Gideon Toury 
(2012) for the study of translation and the data-driven approach developed by 
Corpus Linguistics for the study of languages” (Laviosa 2015: 10). Comparable 
and parallel corpora – the latter, however, traditionally playing a secondary role – 
have been used as the empirical basis to test (a) the assumed general properties of 
translated texts (translation universals) or (b) what has been called ‘translationese’, 
characterised as “deviance in translated texts induced by the source language” 
(Johansson & Hofland 1994: 26). In the branch of applied translation studies, 
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4	 Irene Doval and M. Teresa Sánchez Nieto

Marco and van Lawick (2009), show how parallel corpora can help learners de-
velop translator competence.

Even if their primary use is within linguistic and translation research, parallel 
corpora are also becoming increasingly present in foreign language and transla-
tion learning and teaching, providing plenty of translation suggestions through 
examples of real usage. In the case of intermediate to advanced language learners, 
where learners are able to decide upon suitable matches for themselves, parallel 
corpora can even replace a conventional dictionary.

Moreover, a growing number of translator trainers resort to what is known 
as CULT methodologies – Corpus Use and Learning to Translate, see for example 
Gallego-Hernández (2016), Rodríguez-Inés & Gallego-Hernández (2016)  – to 
either teach their trainees to use corpora productively for real-life translation 
assignments and documentation tasks, or to teach trainees to observe decision-
making processes performed by real translators.

2.	 Processing and using today’s parallel corpora: Some trends

The distinction presented by Borin (2002: 6–7) two decades ago between the two 
research traditions most interested in parallel corpora –parallel corpora for inves-
tigating linguistic phenomena, on the one hand, parallel corpora as a source of 
data in computational linguistics, on the other – continues to be just as relevant as 
before. Nevertheless, this fact has not hindered fruitful cross-fertilization between 
both traditions. Computational linguists optimize parallel corpora for linguistic 
research while those linguists refining parallel corpora produce high quality paral-
lel material of great use to computational linguists who are able to exploit them 
thanks to the assistance of machines.

Yet, and quite importantly, both groups of researchers are also regularly and 
alternatively interested in corpora as products (to be drawn upon or researched 
into), or in the process of building or compiling such corpora (whether done 
manually or through highly automatized procedures). The materials gathered 
in this book can thus be approached from these two angles: the process and the 
product – concepts that will be elaborated upon in the following two sections.

2.1	 The process perspective

Traditionally, for those researchers interested in corpora who come from the 
“linguistic” tradition, the complexity of building a large parallel corpus is no 
small task, but rather the crux of many a research group, especially if it is going 
to be used in an extensive project by several researchers and thus accessed and 
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	 Parallel corpora in focus	 5

queried via the internet. Setting aside the costs involved (Zanettin 2012: 40–41), 
the ever-evolving complexity of such technologies makes technical support by 
computer specialists and engineers almost imperative, and this is the preferred 
option nowadays if the funding is available. Alternatively, a member of the group 
has to be technologically savvy enough to envisage those tasks that imply “talking” 
to the computer. However, current responses to this dilemma by the community of 
parallel corpus builders within the linguistic tradition are far from homogeneous.

Some groups opt for investing in technical training of one or more of their 
(linguist) members, who, once back from their “computational journey”, are able 
to disseminate their specialized knowledge at an appropriate level of complexity 
among fellow linguists (see the approach in Molés-Cases & Oster in this volume). 
Others seek synergies with computer specialists that help adapt their advances 
to corpus-related tasks and tools to develop tools that, will eventually render the 
linguist parallel corpus builder independent from the computer specialist (see 
Sanz-Villar in this volume). In any case, there seems to be a growing awareness 
of the importance of networking between groups of linguist parallel corpus build-
ers – such is the stance of the team behind InterCorp, see Čermák (this volume).

The intrinsic design and technological complexity of compiling a large paral-
lel corpus has raised the awareness of the need to reuse already existing parallel 
corpora and to adapt them to new research endeavors. The idea of “reusing” is 
taken for granted inside the community of corpus linguists and computer special-
ists, that is, when the final user of the parallel corpus is the machine – as in the 
case of the development of machine translation learning systems. Nevertheless, 
this option is far from evident when the final user of the already existing corpus is 
human, typically a research group made up of linguists.

As Rabadán crucially points out in her chapter, there is a wealth of already 
built resources that researchers can take advantage of by adapting or upgrading 
them for new research projects and aims before making the decision to build an 
entirely new corpus. To this end, presentations of parallel corpora like those in the 
present volume, or surveys of available parallel text collections and corpora like 
Mikhailov and Cooper´s (2016: 197–211) might prove useful as a starting point 
for researchers.

A necessary step towards reusability of corpora in general is to boost the 
capabilities of a parallel corpus through the addition of annotation layers and/or 
multimedia extensions. The process of enriching a corpus with theory-informed 
semantic annotation by linguist corpus builders is far from seamless, as the chap-
ter by Lavid points out: from the selection of semantic categories to be annotated, 
to the means to ensure intra- and inter-annotator agreement, the whole process 
needs a careful design if scientific relevance is to be attained. Other examples of 
successful strategies that have led to harnessing the potential of already existing 
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6	 Irene Doval and M. Teresa Sánchez Nieto

corpora are provided in Gómez Guinovart’s chapter, where the author explains 
how the potential of the CLUVI corpus for translation research was boosted not 
only by being semantically annotated but also by being enlarged with multimedia 
data. Similarly, Ferraresi and Bernardini adopted a multimodal design for their 
EPTIC corpus from the moment of its conception. These multimedia extensions 
allow for teaching and researching applications across translation disciplines – not 
only interpreting but also translation studies, as well as a combination of both.

Yet another different but determined step towards reusability is to design a 
parallel corpus in such a way that the product is comparable to another parallel 
corpus. This allows for the replication of studies thanks to these so-called “compa-
rable parallel corpora”. This concept was applied by Hareide when designing her 
Norwegian-Spanish Parallel Corpus and rendering it comparable to PACTRES 1.0.

As most of the corpora presented in this volume have adopted corpus design 
practices that promote reusability, this volume can and should be interpreted as a 
call to reuse the parallel corpora introduced here – as far as the specific conditions 
of each project allow for it. The chapters in this volume provide an overview of 
the main current tendencies in the processing of corpora – understanding here 
the term process in its widest sense, that is involving the compilation, annotation, 
alignment, indexation and query of parallel corpora.

Alignment is a crucial task in the construction of parallel corpora and an initial 
step for any exploitation thereof. In most of the corpora presented in this volume, 
documents are aligned at the sentence level with a wide range of tools. Some of 
them use several open-source sentence alignment packages (e.g. Hunalign in the 
case of EPTIC-, LF-Aligner both in PaGeS and PEST, or DéjàVu in the case of 
COVALT). In some corpus projects, specific alignment tools were created, like 
TraceAligner for ALEUSKA and InterText for Intercorp, the latter being an open-
source tool used also by other projects. Automatic alignment can be manually 
reviewed – like in the case of the Intercorp core texts or PaGeS – or unsupervised, 
like in the case of the Intercorp Collections. A great added value that considerably 
expands the usefulness and applications of parallel corpora is the alignment at the 
word level. Volk’s chapter underlines the importance of world-level alignment not 
only for refining the query process, but also to improve the accuracy of POS tag-
ging and to serve as basis for further annotation layers, such as dependency pars-
ing and semantic annotation. As for sentence alignment, recent advances point to 
the development of specific tools that also work in contexts of noisy parallel data, 
as is the case with BleuAlign (Sennrich and Volk 2011).

Another very important step in the process of setting up a corpus is annota-
tion. For a long time, parallel corpora used to feature little or no annotation at all, 
consisting of just raw texts. However, linguistic annotation is a means to make the 
implicit information of a raw corpus explicit, thus allowing the corpus to achieve 
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	 Parallel corpora in focus	 7

its full potential in terms of information. An annotated corpus allows for more 
complex queries that combine character strings and linguistic values in the same 
query. In this volume, Volk discusses the latest annotation methods for parallel 
corpora, from standard POS tagging to dependency parsing, as well as the ben-
efits of word alignment techniques for parallel corpus annotation, such as word 
sense and lemma disambiguation. That leads Volk (this volume) to claim that 
“the annotation of parallel corpora will be superior in quality to any monolingual 
annotation”.

A common thread throughout the chapters devoted to presentations of paral-
lel corpora is the variety of indexation and query tools drawn upon by corpus de-
velopers. These are (i) project-specific developed tools, such as KonText in the case 
of InterCorp, TextHammer in the case of PEST, TRACE in the case of ALEUSKA, 
the tools developed to search CLUVI (specifically created to carry out bilingual 
searches in tagged texts) and the prototype Multilingwis to search multilingual 
corpora; (ii) CQPweb in the case of COVALT or adaptations of CQPweb as in the 
case of PACTRES 2.0; (iii) NoSketch Engine as in the case of EPTIC; (iv) query 
tools which are not specifically designed for corpus management, such as Solr in 
the case of PaGeS, or which are specific to Natural Language Processing but are 
not web-based, rather code-based, such as Foma in the case of ALEUSKA.

Furthermore, remarkable efforts are currently being made by parallel corpus 
developers to broaden the palette of tools for querying parallel corpora beyond 
standard concordancing in order to allow for analyzing collocations, generating 
frequency lists and discovering a wide range of statistics, thus boosting the us-
ability of their corpora. A significant example of this trend might be PEST’s online 
query tool, called Texthammer (see also Mikhailov 2016, 2018).

2.2	 The product perspective

If we look at the contents of this volume from the “product” perspective, the first 
thing that might catch the eye of the reader is the diverse nature of the parallel corpora 
presented in this book. Specifically, three of the chapters deal with bilingual parallel 
corpora (PACTRES 2.0, PaGeS, CLUVI, and MULTINOT). Four of the chapters are 
devoted to multilingual parallel corpora (InterCorp, COVALT, EPTIC, PEST, and 
ALEUSKA). Most of the corpora are of a purely textual nature (PACTRES, PaGeS, 
InterCorp, ALEUSKA, COVALT, PEST and MULTINOT), and two of them are, 
as mentioned above, multimodal (EPTIC and CLUVI). All of the corpora are an-
notated at different levels and most of them include multiple domains, only EPTIC 
and PEST are specialized corpora dealing with legislative language.

Given that the conference aimed to provide a platform for parallel corpora 
with Spanish as one of the languages, it should come as no surprise that seven 
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8	 Irene Doval and M. Teresa Sánchez Nieto

of the parallel corpora presented in this book feature Spanish as one of their 
languages (PACTRES, PaGeS, InterCorp, ALEUSKA, COVALT, CLUVI, and 
MULTINOT); in the case of EPTIC, the inclusion of Spanish is planned for the 
near future (Ferrarresi, personal communication).

Browsing through the aforementioned chapters devoted to corpora allows the 
reader to perceive some general trends in the products presented therein. The first 
trend points to the effort to overcome some traditional shortcomings of parallel 
corpora which are often acknowledged in the literature (see below). The following 
assessment of the corpus projects presented in this volume may lead to the conclu-
sion that some of these shortcomings have become less of an issue in the course of 
the last two decades.

One of the traditional drawbacks of parallel corpora is their limited size; see, 
for example, Tiedemann (2011: 27) and Zanettin (2012: 154). This is quite natural, 
given that of all the texts that are produced in the world, only a limited amount of 
them get translated, and into very few languages. As a consequence of this scarce 
availability, building balanced parallel corpora is a more difficult undertaking 
than building monolingual corpora, and much more so if such parallel corpora 
are supposed to be bidirectional. These circumstances may be changing, however, 
with the appearance of new parallel corpus projects clearly investing on size, like 
InterCorp, PaGeS or PACTRES 2.0.

As for domain specificity, several of the corpora discussed in this book are 
proof that this limitation is gradually being overcome thanks to the growing 
availability of electronic texts, which for years had been restricted to legal and 
legislative discourse, or to material from newspapers or newswire-style texts. The 
current availability of larger amounts of electronic texts allows corpus builders to 
draw from a broader range of textual (including multimodal) materials, notably 
works of fiction along with some non-fiction (see Intercorp, PaGeS, COVALT, 
PACTRES 2.0, MULTINOT), interpreted discourse (EPTIC), or movies and TV 
subtitles (CLUVI).

Thanks to this greater availability, some multidomain corpora like MULTINOT 
and PACTRES 2.0, or InterCorp either specifically achieve or at least aim for a 
certain level of balance in their choice of genres and translation directions, in ac-
cordance with the theories of principled corpus building – e.g. Biber (1993). Yet 
the nature of other parallel corpus projects, like PEST in this volume, excludes 
such balance from its aims, as it runs counter to the principle of maximizing size, 
to which some projects clearly attach more importance. Reactions to this dilemma 
(principled corpus building vs. opportunistic corpus building) are especially ap-
parent throughout the chapters in the second part of the book.

Nowadays, parallel corpora are not limited to just a few language pairs anymore. 
Projects like InterCorp boast 40 different languages and allow for parallelizing 
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texts in under-resourced language pairs, for which only very scarce parallel evi-
dence exists (e.g. Vietnamese-Greek). CLUVI, for its part, includes Galician, one 
of Spain’s co-official, minority languages; the same applies to ALEUSKA with 
Basque, and to COVALT with Catalan.

Finally, as stated above, in terms of annotation, parallel corpora do no longer 
lag behind monolingual corpora. All of the corpora presented in this volume are 
annotated at one level or another, with a wide variety of tools, either specifically 
tailored for the purpose of the project or generally available. What is particularly 
remarkable is the consistent annotation of some of the corpora presented here, 
mostly the result of manual labour. Besides POS tagging, several parallel corpus 
projects aim to provide their textual base with additional layers of annotation, 
exemplified in this book by CLUVI and MULTINOT. A part of the CLUVI corpus 
is semantically annotated (VEIGA). The tagging is based on the synsets already 
established in WordNet. In MULTINOT, various discourse phenomena are an-
notated by means of a tagset specifically developed for the aims of the project.

Technological advances, the development of corpus linguistics and applied 
linguistics, and the existence of long-term, funded research projects no doubt 
form the rich soil on which parallel corpora have thrived as products throughout 
the last two decades – be it as research aids or as objects of research themselves. 
Nevertheless, there are still plenty of research contexts where such conditions 
are not necessarily met. Thus, it is sometimes necessary to resort to comparable 
corpora, which are much easier to compile since compilers can exploit already 
existing monolingual corpora to that end. Notably, comparable corpora allow for 
the user to contrast languages or language varieties for which little to no transla-
tion evidence is readily accessible, such as authentic spoken language, or under-
resourced and minority languages.

To round off this brief survey from the “product” perspective in this volume, 
we will now outline the questions raised by the chapters that deal with corpora as 
specific products with applications for different research areas. In the expansive 
field of computational linguistics, parallel corpora serve an ever-increasing range 
of purposes, exemplified in this volume by the contributions by Garcia et  al., 
Gamallo, and Ghoshal and Rao. Garcia et al. present a new method to automati-
cally extract bilingual collocation equivalents from parallel corpora, which in turn 
are very useful resources for a variety of tasks such as machine translation or the 
compilation of teaching materials for foreign languages. A great achievement for 
minority languages, given their usually limited resources for building parallel 
corpora, is Gamallo’s proposal to exploit comparable corpora for the construc-
tion of bilingual dictionaries. Finally, Ghoshal and Rao use parallel corpora from 
two varieties of French (standard French and text message French) for the text 
normalization of abbreviations and shorthand forms used in text messages.
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In the areas of translator training and language teaching and learning, parallel 
corpora have, until recently, had rather limited use as “products” to be used in the 
classroom. There are two general beliefs about corpora that limit the use of parallel 
corpora in language learning contexts – leaving aside the issues of a possible lack 
of electricity and access to the Internet that can eventually become real barriers for 
their use. The first belief is that the kind of language found in corpora is too difficult 
for learners to understand or to make use of. The second belief is that even if the 
language were of an appropriate level, the tools for searching parallel corpora are 
not learner-friendly, as they are designed – so the argument goes – with research-
ers and not language learners in mind. Moreover, parallel corpora specifically face 
issues such as a lack of awareness even among generally corpora-aware instructors, 
and a lack of accessible tools for searching parallel corpora. In this respect, several 
corpora (PACTRES, PaGeS, COVALT) aim to bridge the gap “between corpus 
research and pedagogical practice” (Römer 2009: 95) and they focus on building 
useful and user-friendly resources for language learning and translator training.

Regarding the applications of parallel corpora within translation studies, 
Marco aligns himself with those authors who demand more space for parallel 
corpora in descriptive translation studies, and demonstrates in two small-scale 
pieces of research what this collaboration might look like. Hareide, on her part, in 
the face of the growing body of research within corpus-based descriptive transla-
tion studies, points to the methodological problems that may arise if the same 
translation-related hypothesis is to be tested in two different parallel corpora. 
Finally, Sanjurjo-González and Izquierdo acknowledge that parallel corpora play 
a decisive role in truly joint functional contrastive-translation studies, that is those 
that, starting from a specific form in language A, seek to find discursive equiva-
lents in language B that originated from translations into that language  – and 
demonstrate it with a case study performed using PACTRES 2.0.

3.	 Structure of this volume and presentation of contributions

The first part of the book is comprised of chapters devoted to the new roles that 
parallel corpora can and should play within translation studies and contrastive lin-
guistics – be it on their own or in conjunction with comparable corpora –, specific 
issues of usability and usefulness of parallel corpora, and the latest developments 
in parallel corpus alignment at the word level.

After a systematic overview of the uses that parallel corpora have had so far 
in translation studies (sense-disambiguation, the quest for translation universals, 
help for practitioners and translator training), J. Marco illustrates, with two case 
studies performed using the COVALT corpus, two main descriptive uses of 
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parallel corpora in this area: as a main source of data to show translation choices 
or relationships, and as a secondary source of data to complement the findings 
from research in comparable corpora.

R. Rabadán calls for more sustainable practices in working with parallel cor-
pora, encouraging researchers to at least assess the possibility of drawing from 
already existing parallel corpora; whether to reuse, reprocess or enlarge them for 
their own projects. She helps to assess the usefulness of such resources by means 
of a checklist to identify design-related, linguistic, and technical issues of existing 
parallel corpora. Furthermore, she calls on the corpus building community to col-
laborate in an effort to construct new, more reusable corpora, creating validated 
and standardized resources with replicable corpus building protocols.

Following Rabadan’s approach, L. Hareide’s chapter focuses on the replicabil-
ity of corpus-based studies by using “comparable parallel corpora”, an innovative 
concept that allows for the testing of the same hypothesis on two different language 
pairs, thereby ensuring the basic scientific principle of replicability. The author 
outlines how her corpus (NSPC) was compiled to be comparable to the English-
Spanish P-ACTRES corpus. Both of them are used to successfully test one of the 
universals of translation hypothesis, namely, the gravitational pull hypothesis.

M. Volk’s chapter deals with word alignment in and information retrieval 
from parallel corpora. Firstly, the author briefly discusses the techniques used by 
his team in their parallel corpus projects at the University of Zurich: advanced 
techniques for word-level annotation on the one hand, and word-level annotation 
techniques for specific languages on the other. The final part of the chapter focuses 
on information retrieval from word-aligned parallel corpora and the possibilities 
that word alignment opens up for translation and contrastive studies.

The second part of the book consists of presentations of a number of cutting-
edge parallel corpus projects currently underway in Europe. In addition, most 
chapters in this part present case studies developed on the basis of the corpora 
in question. In some of these chapters, special attention is being paid to specific 
technical issues of corpus building as well.

P. Čermák presents the current version (9th Release) of InterCorp, with 40 
languages one of the most extensive existing parallel corpora, Czech being the 
pivot language. This searchable online corpus is comprised of about a hundred 
billion words. The author offers a general description of the corpus’ design and 
of the tools used to create and annotate it, all of them open-source. Čermák also 
introduces Intercorp’s use and applications. Special attention is given to the sub-
corpus of Spanish texts, the second largest in the corpus.

I. Doval, S. Fernández Lanza, T. Jiménez, E. Liste Lamas and B. Lübke present 
PaGeS, the result of an ongoing project that has resulted in the most extensive 
searchable online parallel corpus with translations between German and Spanish. 
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The project’s main goal is to provide a broad base of empirical data without the 
shortcomings of already existing resources, most of them restricted to legal and 
administrative language. The project pays special attention to the quality of the 
originals. The corpus architecture, annotation, pre-processing, alignment, and 
indexing process are all carefully detailed. PaGeS architecture renders it suitable 
not only for linguistic and contrastive research, but also for empirical studies of 
translations along with language teaching.

A. Ferraresi and S. Bernardini present EPTIC, a freely available corpus made 
up of EU Parliament Proceedings, which is comprised of the transcripts of original 
speeches, the transcripts of their interpretations, and the official written versions 
with their official translations, both published online as so-called “verbatim re-
ports”. The different text-to-text and text-to-video alignments result in 14 separate 
subcorpora. EPTIC features three languages (EN, FR. IT), two communication 
modes (written/spoken), and two forms of mediation (translated/interpreted), 
and provides access to time-synced videos.

X. Guinovart’s chapter provides a detailed description of the CLUVI corpus, 
the most extensive parallel corpus of the Galician language, containing over 44 
million words from a variety of domains with 12 different language combinations. 
The corpus can be freely searched online. This chapter walks the reader through 
the complex procedures required for building multilingual corpora with an added 
value. There are two main foci: the methodology developed for expanding a sub-
corpus composed of subtitles with multimedia data and the different resources 
used to build SensoGal, a semantically annotated subcorpus using WordNet 
synset categories.

In her chapter dedicated to the MULTINOT corpus (EN<>ES), J. Lavid under-
scores the demand for corpora annotated with discursive-semantic features such 
as thematization, modality and evidentiality, metadiscourse, rhetorical realiza-
tions, appraisal, and opinion. Lavid provides insights into the challenges posed by 
the manual annotation of MULTINOT that were tackled by means of the project’s 
6-step scientific annotation procedure. The fact that semantic categories had to 
be annotated for two different languages only demonstrates the detail involved 
in the approach.

M. Mikhailov, M. Santalahti and J. Souma describe PEST (Parallel Electronic 
Corpus of State Treaties), a full text, diachronic, aligned, morpho-syntactically 
annotated parallel corpus specifically built to study state treaties as a juristic genre 
closely bound to translation. PEST features state treaties in its Finnish<>Russian, 
Finnish<>Swedish, and Swedish<>Russian subsections, as well international trea-
ties in an EN-RU-FI-SV section. The authors point to the methodological issues 
raised by their material – the natural imbalance and skewedness of their corpus – 
and how this issue may be best compensated by investing in size, annotation 
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with a wide array of metadata, and flexible tools that allow the user to search 
by subcorpora.

Researchers or teams assessing the resources available to build their own 
corpora might benefit from T. Molés-Cases and U. Oster’s step-by-step guide to 
compiling and indexing, and creating access to a parallel corpus with IMS Open 
Corpus Workbench tools and the related web-based graphic user interface of 
CQPweb, taking the EN > ES section of the COVALT corpus as the basis for their 
demonstration.

In the context of the research developed by the ACTRES group in functionally 
oriented EN/ES contrastive and translation studies, H. Sanjurjo-González and M. 
Izquierdo explain how the EN-ES parallel corpus PACTRES 1.0 was enlarged and 
technically improved, leading to PACTRES 2.0, detailing compilation criteria and 
discussing issues of representativity and balance between the ES > EN and the 
EN > ES subcorpora. Their case study, which rounds off the chapter, demonstrates 
how PACTRES 2.0 can be exploited as both a comparable and a translational 
corpus.

Z. Sanz-Villar’s translation-driven approach to corpus building resulted in 
ALEUSKA, a highly original trilingual corpus of German literary texts and their 
direct and indirect translations into Basque (the latter through the medium of 
Spanish). In a flexible approach to corpus building, the author exploited a shal-
lowly annotated version of ALEUSKA, and subsequently reused other tools to 
further annotate her textual base (POS tagging with IXA pipe tools) and to exploit 
such annotation (Forma programme).

The third and final section of the book discusses specific tools and applica-
tions of parallel corpora. P. Gamallo’s chapter focuses on what can be done when 
parallel corpora are not available. He poses two alternative strategies for generat-
ing bilingual lexicons from exclusively comparable corpora: either by transitivity 
via intermediary dictionaries or by means of string similarity for the extraction 
of bilingual cognates. In both cases, the results are filtered using distributional 
semantics. Several experiments show that the performance of both strategies is 
similar to other approaches relying on parallel data.

M. Garcia, M. García-Salido and M. Alonso-Ramos’ chapter centers on the 
use of parallel corpora not only to extract bilingual collocation equivalents, but 
also to create a bilingual distributional semantic model. This model is used to ex-
tract bilingual collocation equivalents from corpora through dependency parsing 
to identify syntactically related words, while also employing statistical measures 
for ranking the extracted candidates in order to obtain monolingual collocation 
candidates. They then train a bilingual model of distributional semantics which is 
finally applied to the monolingual collocations to automatically identify bilingual 
equivalents of both the base and the collocate.
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In the final chapter Goshal and Rao use parallel corpora for the very justi-
fied practical purposes of normalizing the colloquial and abbreviated text of SMS 
messages. The authors propose an approach for Belgian French shorthand forms, 
applying two strategies: the character-based SMT (Moses) and word embeddings 
(Multivec) that encode contextual information. The authors argue for the combi-
nation of these two approaches in order to increase both recall and the precision 
in the the normalization of shorthand forms in SMS texts. They also highlight 
the flexibility of the method since it can be easily adapted to text normalization 
in other domains.

We hope that the contributions to this book will draw the attention of readers 
as diverse as scholars and undergraduates along with MA and PhD students in 
the fields of contrastive linguistics, lexicography, language teaching and learning, 
translation and interpreting studies, both descriptive and applied.
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Comparable parallel corpora
A critical review of current practices 
in corpus-based translation studies

Lidun Hareide
Møreforsking Molde, Norway

Are papers presented in corpus-based translation studies truly scientific? These 
are normally done on only one language pair, often on purpose-made parallel 
corpora, and can normally not be replicated. Therefore their value is limited in 
a strictly scientific sense. The use of comparable parallel corpora allows both for 
the replication of studies, and the testing of complex hypotheses like Halverson’s 
Gravitational Pull hypothesis. This chapter defines and discusses the concept 
of comparable parallel corpora, and exemplifies their value by illustrating their 
use. The chapter also presents hopes for the future, as new groundbreaking 
technology that will allow the linguist to create her own parallel corpora without 
the aid of computer scientists is currently being launched at the University 
of León in Spain.

Keywords: comparable parallel corpora, the Gravitational Pull Hypothesis, 
unique items

1.	 Introduction

As Geoffrey Leech (1992: 112) so aptly stated, “a significant advantage of the cor-
pus linguistic methodology is that it allows for the analyst to approach the study 
of language from the context of the scientific method”. Just as the incorporation 
of electronic corpora revolutionized the field of grammar, it also caused what has 
come to be known as the “empirical turn” in translation studies (Snell-Hornby 
2006: 115). Chesterman (2004: 46) pointed out that “Corpus-based research into 
translation universals has been one of the most important methodological ad-
vances in translation studies during the past decade or so, in that it has encouraged 
researchers to adopt standard scientific methods of hypothesis generation and 
testing”. Since its inception, Corpus Based Translation Studies (CBTS) has been 
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one of the fastest growing subfields of translation studies (Ji et al. 2017: 4). One 
must question, however, just how scientific the empirical turn has turned out to 
be, as even today most parallel corpora used for translation studies are compiled to 
solve specific research questions, and are not comparable to other parallel corpora. 
This often means that the research done on these corpora cannot be replicated on 
other language pairs, and therefore, in a strictly scientific sense, the value of these 
studies is limited.

Just as worrisome are studies where broad and general conclusions are drawn 
from findings from a very limited (and often very specific) corpus. It is time to take 
a step aside to critically review our own practices, remind ourselves of the basic 
principles of corpus linguistics and to propose some improvements.

This chapter discusses the concept of comparable parallel corpora (Hareide 
2012, 2014, 2017). Comparable parallel corpora allow both for the replication of 
studies, and for the testing of complex hypotheses, such as the gravitational pull 
hypothesis (Halverson 2003, 2007, 2010). In this chapter, I will first define the 
concept of comparable parallel corpora, then give a brief overview of the sub-
field of translation universals of which Halverson’s hypothesis forms an integral 
part, and briefly outline how the Norwegian Spanish Parallel Corpus (NSPC) 
(Hareide & Hofland 2012) was compiled in order to be comparable to version 1 
of the English – Spanish P-ACTRES corpus developed at the university of León in 
Spain (Rabadán 2005, 2007, 2005–2008; Izquierdo, Hofland & Reigem 2008: 31; 
Rabadán, Labrador & Ramón 2009) and to the CREA reference corpus,1 before 
describing how parallel comparable corpora were used to successfully test the 
gravitational pull hypothesis (Hareide 2014, 2017b). Some suggestions for the 
future will conclude this chapter.

2.	 Comparable parallel corpora

Altenberg and Granger (2002: 7–8) distinguish between parallel corpora and 
comparable corpora in the following way: A bilingual parallel corpus is defined 
as “original texts in one language and their translation into one or several other 
languages” whereas comparable corpora are defined as “original texts in each 
language, matched as far as possible in terms of text type, subject matter and com-
municative function”. Building on these definitions, comparable parallel corpora 
are defined as:

1.  Real Academia Española: Banco de datos (CREA) [en linea]. Corpus de referencial del español 
actual <http://www.rae.es> 
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Two or more corpora containing original text in one language and the published 
translations of these texts into at least one other language, that are matched as 
far as possible in terms of sampling frame, that is text-type, subject matter and 
communicative function as well as time-frame and the language variety sampled.
� (Hareide 2017: 189, based on Hareide 2014: 209 and Hareide & Hofland: 2012)

A shorter version of this definition would be simply:
“Two or more parallel/translation-corpora that have the same sampling 

frame”. In his influential paper Representativeness in Corpus Design, Biber defined 
a sampling frame as: “an operational definition of the population, an itemized 
listing of population members from which a representative sample can be chosen” 
(Biber 1993: 244). I will return to the specifics of sampling frames in Section 5.

Comparable parallel corpora must be made up of data from two separate 
language pairs in order to allow for testing of the same hypothesis on two differ-
ent language pairs, thereby ensuring the basic scientific principle of replicability. 
When used for testing Halverson’s gravitational pull hypothesis, the two language 
pairs must have the same target-language but different source languages. I will 
return to this hypothesis and the measures taken to devise a method for its testing 
later in this chapter, but first a brief overview of the developments leading up to its 
formulation is needed, starting where it all started, with Baker’s (1993) suggestion 
that corpus linguistics could be a serviceable method for testing hypotheses in 
Translation Studies.

3.	 Universals of translation

Baker’s influential paper opened up a new world of empirical quantitative research 
for translation scholars (Chesterman 2010: 40). With the aid of electronic corpora, 
large quantities of translated text could be searched for traits that are specific to 
translations, and a very productive field of study, which came to be known as 
Corpus Based Translation Studies (CBTS) saw the light of day. Although the field 
of study has broadened considerably in the decades following this publication, 
Baker initially suggested using large corpora to study the linguistic nature of trans-
lations, either by contrasting them to their source texts or to untranslated target-
language texts (Mauranen & Kujamäki 2004: 1). In her groundbreaking paper, 
Baker identified six “features which typically occur in translated text rather than 
in original utterances and which are not the result of interference from specific 
linguistic systems” (Baker 1993: 243). These features were hypotheses that other 
scholars had presented based on small-scale, manually conducted comparative 
studies, and Baker’s contribution was to propose the use of corpus-based methods 

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



22	 Lidun Hareide

to empirically investigate whether these represented translation universals or not. 
Some of the features she listed are: a tendency towards explicitation (spelling out 
or adding information) (Blum-Kulka 1986; Toury 1991), a tendency towards dis-
ambiguation and simplification (Blum-Kulka & Levenston 1983; Vanderauwera 
1985), a strong preference for conventional “grammaticality” (Schlesinger 1991; 
Vanderauwera 1985), avoidance of repetition (Shlesinger 1991; Toury 1991), 
specific relations between specific source and target languages and a tendency to 
exaggerate features of the target language (Baker 1993: 244–247).

These six hypotheses came over the years to be collectively known as the trans-
lation universals hypothesis. Although it has been widely criticized, the search for 
universal features has brought important new momentum to the field of transla-
tion studies (Chesterman 2004: 46). One of these features, the hypothesis that 
one can observe “a general tendency to exaggerate features of the target language” 
(Baker 1993: 244, based on Toury (1980), Vanderauwera (1985), and Shlesinger 
(1991)) has been considered one of the most controversial and most interesting 
features from a research perspective. It is often referred to as the overrepresenta-
tion hypothesis, since Vanderauwera suggested that translations “over-represent 
features of their host environment in order to make up for the fact that they were 
not meant to function in that environment” (Baker 1993: 245). Empirical research 
by Halverson (2007), among others, on the Norwegian structures that give rise to 
the English progressive in translations supports this hypothesis.

Baker’s Overrepresentation Hypothesis was opposed by Tirkkonen-Condit 
(2002, 2004), who named target-language specific features “unique items” and 
proposed the unique items hypothesis. She claimed that these language structures 
are in fact under-represented in translations because there are no structures in 
the source language that will trigger their use (Tirkkonen-Condit 2004: 177). 
Tirkkonen-Condit claimed that translations tend to contain fewer of these unique 
items, and their frequency in a text can determine whether the reader believes the 
text to be an original or a translation (Tirkkonen-Condit 2004: 178). Tirkkonen-
Condit conducted her study of Finnish verbs of sufficiency and Finnish clitic par-
ticles on the Corpus of Translated Finnish (CTF), and her hypothesis is supported 
by empirical research by, among others, Kujamäki (2004), Eskola (2004), Rabadán, 
Labrador & Ramón (2009), Vilinsky (2012) and Capelle (2012).

This state of affairs left the field of Translation Studies with two conflicting 
hypotheses, both supported by extensive research. Halverson’s (2003, 2007, 2009, 
2010) gravitational pull hypothesis, however, aimed to predict and explain how 
these two outcomes of the translation process proposed by Baker and Tirkkonen-
Condit can be expected in different situations. Halverson stated that Baker’s and 
Tirkkonen-Condit’s hypotheses are not specific enough in their predictions; and 
it is neither clear what circumstances lead to translational overrepresentation 
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or underrepresentation (Halverson 2010: 364) nor what characteristics in the 
translation process and in the languages in question make different language pairs 
relate to each other differently. From the standpoint of cognitive grammar, she 
suggested that both overrepresentation and underrepresentation of particular 
target-language items is possible. However, the likelihood of a particular trans-
lated outcome (e.g., overrepresentation or underrepresentation) will depend on 
the specific structure of the bilingual semantic network activated in any given 
instance, and specific configurations will predict specific translational outcomes 
(Halverson 2010: 352).

In Figure  1 the way the potential sources of translation effects operate and 
interrelate is visualized, and I will explain the hypothesis by adopting Halverson’s 
(2007: 176) operationalization of the notion of Gravitational Pull with reference 
to grammatical structures, in this case the Spanish gerund, in translations from 
Norwegian and English. Halverson (2010: 356) identified three factors that can 
lead to underrepresentation or overrepresentation. The first factor, patterns of pro-
totypicality, reflects the way the target language is used. If a particular element is 
frequently used or prototypical in the target language, the hypothesis predicts that 
this structure will exert gravitational pull, and will therefore be overrepresented. 

The Gravitational Pull Hypothesis

Potential sources of
translational e�ects

Predicted e�ects

Factor 1:
Patterns of prototypicality 
(TL Internal)

Possible Interaction

Factor 2:
Conceptual structures
/representation of the SL item 
(Structure of SL)

Possible interaction

Factor 3:
Patterns of connectivity
(Rel. between SL + TL)

Over-representation
Prototypical or frequent elements
exert gravitational pull, resulting in
over-represention.

Over-representation
Salience or prototypicality in some
part of the SL network may impact
choice in TL.

Over-/under-representation
as the result of a linkage between
the related concepts in the
bilingual’s mental lexicon.

E�ect 1

E�ect 2

E�ect 3

Figure 1.  The gravitational pull hypothesis based on my understanding of Halverson 
(2010). First published in Hareide (2014)
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The Spanish gerund is very frequent (4,348 gerunds per million words in the 
subset of the CREA reference corpus used in this study), and according to the 
Spanish reference grammar the estar + gerund structure is both very frequent and 
also perceived as the prototypical representation of the concept of the Spanish 
gerund (RAE 2009: 2186). The gravitational pull hypothesis therefore predicts that 
both the Spanish gerund and estar + gerund structures will be overrepresented in 
translations both from Norwegian and English in comparison to in text originally 
written in Spanish (Hareide 2017: 194).

The second factor is called “conceptual structures/representation of the 
source-language item” and reflects whether the source language items are repre-
sented as prototypical or salient in the translator’s mind. As outlined in Hareide 
(2017b), the estar + gerund structure corresponds structurally to the English 
progressive. In several studies of second language acquisition and languages in 
contact, the English -ing form and its subcategory, the English progressive, are 
reported to be salient structures (Goldschneider & DeKeyser 2005: 310; Gass 
2008: 36, 145; Sanchez 2006: 310), and Halverson herself postulates the be + V-ing 
construction as “a highly salient prototype for the expression of proximity to the 
speech event” (Halverson 2007: 183). Being both salient and having prototypical 
status, the English progressive may influence the translator to use the Spanish 
gerund in translations from English and will exert a pull towards overrepresenta-
tion. In Norwegian, however, comparative grammars and the empirical evidence 
presented in Hareide (2017a) point to no direct grammatical counterpart of the 
Spanish gerund in Norwegian, and consequently no salient structures that cor-
respond to the Spanish gerund (see Hareide 2017a Section 2.2), and factor 2 does 
therefore not contribute to the overrepresentation of the Spanish gerund and the 
estar + gerund in translations from Norwegian.

It is the third factor that constitutes a test of the mutually exclusive over-
representation hypothesis (Baker 1993, 1996) versus the unique items hypothesis 
(Tirkkonen-Condit 2002, 2004). Here the degree of linkage (“that is, the “distance” 
or “degree of overlap” (Halverson 2010: 356)) between related concepts in the two 
languages in the bilingual’s mental lexicon may result in a pattern of either over-
representation or underrepresentation, depending on “the presence or absence 
of direct links between certain network configurations and lexical items in the 
bilingual’s languages” (Halverson 2010: 355–356).

To test for this factor, a language pair with a unique item is required. Remember, 
no indication of any direct grammatical counterpart was found neither in compar-
ative grammars nor in the empirical evidence presented in Hareide (2017a) and 
therefore testing using this structure on the language pair Norwegian–Spanish is 
ideal. We would expect underrepresentation in accordance with the unique items 
hypothesis and factor 3 of the gravitational pull hypothesis to be the result.
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For the English–Spanish language pair the situation is very different as contras-
tive grammars and studies point to some grammatical “overlaps” between English 
grammatical resources and the Spanish gerund. These overlaps are of two kinds: 
either a formal overlap where the same structure exists in both languages, or a 
functional overlap where different grammatical structures in the two languages 
perform the same function. The Spanish estar + gerund and the English progres-
sive be + V-ing are both progressive structures and as such have a considerable 
formal overlap, which is explored in Hareide 2017b. The overlap between these 
two grammatical structures in the two languages may be perceived in the bilingual 
person’s mental lexicon as a linkage – or even a direct link – between these two 
structures. In addition, the Spanish gerund has a functional overlap with English 
non-finite adverbial phrases, as it is believed to perform many of the same func-
tions as these (see Hareide 2017b 2.2.3), which also may be perceived as a linkage 
in the bilingual person’s mental lexicon. These mental overlaps will, according to 
the gravitational pull hypothesis, result in overrepresentation of both the Spanish 
gerund and its subcategory the estar + gerund in accordance with Baker’s hypoth-
esis, because the overlapping forms and direct links constitute triggers for the use 
of the Spanish gerund.

However, the overlap between the English and Spanish resources is only 
partial, and forms that do not overlap will be expressed by other grammatical or 
lexical structures. In cases where neither overlaps nor direct links are perceived, 
which is the case in translations from Norwegian, there is no source-language item 
to trigger the item in question, and this factor will not be activated. The result may 
be underrepresentation in accordance with Tirkkonen-Condit’s hypothesis – for 
a full description of the hypothesis, see Halverson (2010) or Hareide (2017b). In 
order to be fully tested, Halverson’s gravitational pull hypothesis requires two 
separate data sets from two language pairs or parallel corpora, that have the same 
target language, but different source languages. These two source languages must 
relate to each other differently, that is the linguistic item to be tested must consti-
tute a unique item in one of the language pairs, but not in the other. In order to 
compare these data sets, the corpora they are drawn from need to be comparable, 
hence the term “Comparable parallel corpora”.

4.	 What makes parallel corpora comparable, and does size matter?

As may be remembered from the definition in Section  2, what makes parallel 
corpora, such as the P-ACTRES and the NSPC, comparable, is their sampling 
frame; that is the predefined criteria for the selection of texts to be included in the 
corpus. Here the most important question to ask is: “what universe of text is this 
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corpus intended to represent? (Biber 1993: 243). According to Biber, there are at 
least two aspects to consider when defining the target population (i.e. the universe 
the texts in the corpus will be sampled from). First, the boundaries of the target 
population – ”what texts are included and excluded from the population” (Biber 
1993: 243) and second, “what text categories are included in the target population 
and what are their definition” (Biber 1993: 243). Biber warns that:

In designing text corpora these concerns are often not given sufficient attention, 
and samples are collected without a prior definition of the target population. As a 
result, there is no possible way to evaluate the adequacy or representativeness of 
such a corpus (because there is no well-defined conception of what the sample is 
intended to represent)� (Biber 1993: 243)

When defining the parameters for the target population (the sampling frame), 
compilers have some liberty but some common categories include the following:

–	 time frame of publication
–	 the language variety sampled
–	 genres/text types represented
–	 specialized vs. non-specialized language
–	 written vs. oral (transcribed) texts
–	 original vs. translated language
–	 size

The importance of a well-defined sampling frame cannot be stressed enough, and 
it is worth remembering that as early as in 1998 Tymockzo (1998: 6) questioned 
the quality, composition, and representativeness of corpora, and to what extent 
results from these studies can be generalized to other language pairs and replicated 
(1998: 3–8). Similar views have been voiced by Rabadán (2005: 156) and more 
recently by Becher (2010: 9). Tymockzo also implied that corpora can be manipu-
lated, as they are:

products of human sensibility, connected with human interests and self-interests. 
All the more reason, therefore, to consider the objects of study, the data gathered 
in the databases, and the parameters defining the corpora themselves very care-
fully.� (Tymockzo 1998: 3)

It is my proposition that a corpus is only as good as its sampling frame, and the 
first questions to ask when choosing to use or to compile a corpus is always: 
“can this corpus answer my research question?” and “what universe of text can 
findings from this corpus be generalized back to?” Needless to say, there is no 
magic involved in the compilation and use of corpora, so whatever information 
is put into the corpus, is the information the researcher will get out. Still, as a 
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reviewer I often come across researchers that seem to hold a very naïve faith in the 
“objectivity” of corpora, seeming to believe that the mere act of entering texts into 
the framework of a corpus makes the texts acquire new properties, for instance 
converting a translated text into an original. I have seen several examples where 
data from very specific and limited corpora (i.e. data from small corpora of trans-
lated or specialized English) have been used to make broad generalizations about 
the nature of the English language itself. Here we are at the heart of the concept of 
representativeness, which is one of the core assumptions of corpus linguistics. In 
fact, representativeness is regarded as a defining factor of a corpus, as can be seen 
from the following definition from McEnery et al.:

There are many ways to define a corpus …, but there is an increasing consensus 
that a corpus is a collection of (1) machine-readable (2) authentic texts (includ-
ing transcripts of spoken data) which is (3) sampled to be (4) representative of 
particular language or language variety.�  
� (McEnery, Tono & Xiao 2006: 5) (emphasis original)

The importance of representativeness resides in the fact that data sampled from a 
representative corpus can be generalized back to a larger universe, which is one 
of the core uses of quantitative methodology (Johnson 2008). Biber (1993) made 
this crystal clear:

The use of computer-based corpora provides a solid empirical foundation for 
general purpose language tools and descriptions, and enables analyses of a scope 
not otherwise possible. However, a corpus must be ‘representative’ in order to 
be appropriately used as the basis for generalizations concerning language as a 
whole.� (Biber 1993: 243)

In order to ensure representativeness, traditionally one would want a variety of 
text genres as wide as possible when constructing a corpus. However, according 
to Biber (1993: 243), the most important factor is that the population the texts are 
drawn from is thoroughly defined and that the entire variability of the population 
is represented in the corpus.

Consider the following example: The Norwegian Newspaper Corpus, a fascinat-
ing monitor corpus created by Knut Hofland2 that automatically harvests material 
from 24 Norwegian newspapers daily, is the largest corpus available in Norwegian. 
It consists of approximately 1.5 billion tokens,3 and both written varieties (Bokmål 

2.  <http://avis.uib.no/avis/om-aviskorpuset/english> 

3.  <Avis.uib.no> and personal communication (sms) from Knut Hofland 27.11.17, 10:26.
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and Nynorsk4) are represented.5 Although very useful for the study of many as-
pects of language change, neologistic usage, lexical productivity and creativity,6 
findings from this corpus cannot be generalized back to the Norwegian language 
as a whole. Consisting solely of material from newspapers, it does not reflect the 
entire variability of the Norwegian language in accordance with Biber’s definition 
of representativeness.

This brings us to the next question: does size matter? There is a commonly 
held misconception that size will even out any problem of representativeness. In 
a well-designed general corpus, this may well be true, but it does not hold for 
specialized corpora. As evidenced by the example of the Norwegian Newspaper 
Corpus, its enormous size cannot even out the fact that it is a specialized corpus 
that only contains material sampled from one single genre with correspond-
ing genre-specific traits. It is, however, highly representative of the language of 
Norwegian newspapers.

5.	 The sampling challenge of the NSPC

How, then, does one go about compiling a corpus that is not only supposed to 
be representative of the body of text translated from the two Norwegian written 
language varieties into Spanish, but should also be comparable to an existing 
English  –Spanish Parallel Corpus as well as the CREA reference corpus? The 
basic conundrum is the following: to be representative, the corpus needs to be 
sampled from a clearly defined population which results from this corpus can be 
generalized back to. To be comparable, the sampling frame needs to mirror or be 
comparable to the corpus it will be compared to, and these two considerations 
are always competing (Leech 2007: 144; Laviosa 1997.) This daunting task is only 
briefly described here, as it is described in detail in Hareide & Hofland (2012). In 
this paper, we sought to make the process of the creation of the NSPC as trans-
parent as possible, by tracing and documenting every single step, the important 
questions we posed in each of these steps, and the rationale behind the solutions 
chosen. Our goal was to allow other researchers to answer the all-important first 
question when choosing a corpus: “Can this corpus answer my research ques-
tion?” An overview of the NSPC version 1’s comparability to the English–Spanish 

4.  <http://www.sprakradet.no/Vi-og-vart/Om-oss/English–and-otherlanguages/English/
norwegian-bokmal-vs.-nynorsk/> 

5.  <http://clarino.uib.no/korpuskel/corpus-list?> 

6.  <http://uni.no/en/uni-computing/clu/the-norwegian-newspaper-corpus/> 
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subcorpus of the P-ACTRES and the CREA is presented in Table 1. Due to the 
time frame of the NSPC dating from the year 2000–2009, the Corpes XXI would 
be the ideal reference corpus, however the NSPC was finalized two years before 
the Corpes XXI’s introduction in October 2013.

Table 1.  The comparability of the first versions of the NSPC and P-ACTRES to the CREA 
corpus, first published in Hareide and Hofland (2012)

Corpora NSPC (1.0) P-ACTRES (1.0) CREA

Number of words 3.01 million 2.5 million 160 million (2008)*

Full texts/excerpts Full texts Excerpts Full texts

Language variety European Spanish European Spanish European Spanish 
subcorpus

Genres

Fiction X X X

Non fiction X X X

Popular science X X X

Journalism/editorials X X X

Children’s literature X X ?**

Magazine articles/press 0 X X

Theatre 0 0 X

Ephemera 0 X X

*  50% of the CREA corpus consists of European Spanish.
**  The CREA has no children’s literature subcorpus.

To ensure maximum comparability with the English–Spanish P-ACTRES corpus 
(P-ACTRES 1.0), I chose to align my sampling frame with that of the P-ACTRES, 
with regard to time frame of sampling, the Spanish language variety sampled 
(European Spanish), the genres represented, size and a focus on non-specialized 
language “directed at the general public” (Rabadán 2005: 161), as well as size. In 
order to compile a representative corpus, I first had to define the universe of text 
the corpus is supposed to be representative of, and to create a strict sampling 
frame that delimited this population. First, I needed to find out was what kinds 
of texts are translated from Norwegian into Iberian Spanish. The Norwegian 
National Library kept a database called Norbok7 where all published translations 
of texts originally written in Norwegian were registered, and I operationalized the 
population to “texts featured in the Norbok database first published in Norwegian 
and published in Iberian Spanish between 2000 and 2009” in order to ensure 

7.  <http://www.nb.no/baser/norbok2/norbok.php> 
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contemporary texts and a timeframe comparable to that of the P-ACTRES 1.0. I 
made a conscious choice to include both the two Norwegian written standards 
Nynorsk and Bokmål, and all translators and text types/genres in the population 
when sampling the texts for the corpus, in accordance with Biber’s (1993: 243) 
principle of maintaining the full variability of the population.

Version 1 of the NSPC described in Hareide & Hofland (2012) consisted of 3.01 
million running words, originating from 31 entire text pairs. In 2013, the corpus 
was expanded to include the entire population of 41 text pairs and now consists 
of 4.1 million words.8 Since the corpus is compiled for research in linguistics and 
translation studies, it is coded for translation relevant meta-data. The comparabil-
ity between the NSPC and the P-ACTRES is further enhanced by allowing for the 
subdivision of the NSPC into subcorpora, a strategy that has already been success-
fully employed by the P-ACTRES 1.0 corpus (Rabadán 2005; Izquierdo, Hofland 
& Reigem 2008: 36). This means that the Books section of the P-ACTRES 1.0 is 
comparable to the NSPC’s Books section and both corpora are comparable to the 
Books section of the Spanish CREA reference corpus. The CREA also allows for 
specified queries based on genre, geography and chronology, where the researcher 
enters only the desired variables in the query. For an account of the P-ACTRES’ 
comparability to the CREA, see Rabadán (2005: 162). I believe that this proce-
dure ensures the representativeness of both the P-ACTRES and the NSPC while 
at the same time ensuring their comparability. In addition, the NSPC can also 
be divided into subcorpora based on parameters that could possibly represent 
variables in a corpus-based study, such as the author’s and the translator’s gender, 
the translator’s mother tongue, the text type, and the author’s choice of Norwegian 
written standard (Bokmål or Nynorsk) (Hareide & Hofland 2012: 84–9) to allow 
for testing of multiple variables. Some researchers, among them De Sutter et al. 
(2012: 326), criticize research in corpus-based translation studies for not adhering 
rigorously enough to the corpus linguistic methodology. They claim that research-
ers in corpus-based translation studies tend to study only one variable, thereby 
demonstrating insensitivity to other factors such as text type and source-language 
variation that may influence the variable studied or have explanatory power. 
Therefore the NSPC can be divided into subcorpora based on parameters that 
could represent possible variables in a corpus-based study, allowing for testing of 

8.  The expansion was funded by the EU under the CIP ICT-PSP programme through the 
META-NORD project (2011–2013), aimed at creating an open infrastructure to promote 
the accessibility and reuse of language resources and technologies. Its consortium included 
organizations from all the Nordic and Baltic countries. Among its main results have been the 
improvement, linking, documentation, rights clearance, licensing and sharing of many language 
resources via the META-SHARE catalogue and repository, thereby making the resources more 
readily available for research and development.
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multiple variables as suggested by de Sutter et al. See Jenset and Hareide (2013) for 
an example case of a study of multiple variables in the NSPC.

A combination of the NSPC and the P-ACTRES corpora allows for research 
on two language pairs, and also for comparisons between texts translated from 
Norwegian into Spanish and from English into Spanish. For an account of the 
NSPC’s comparability to the P-ACTRES and the CREA, see Hareide and Hofland 
(Hareide & Hofland 2012: 95–97). For an in-depth account of the P-ACTRES’ 
comparability to the CREA, see Rabadán, Labrador & Ramón (2009: 316).

6.	 Testing of the gravitational pull hypothesis

In Hareide (2017b), I devised a strictly frequency based method for testing 
Halverson’s gravitational pull hypothesis (2003, 2007, 2009, 2010) on two separate 
language pairs. As one may remember, the test requires independent data sets 
from two comparable parallel corpora that have the same target language and that 
are comparable to the same reference corpus. As signaled in Section 4, the test 
item was the Spanish gerund, and the comparable parallel corpora the P-ACTRES 
and the NSPC.

To test the hypothesis, I generated two separate data sets, both consisting of 
a randomized sample of 20% of the sentences containing Spanish gerunds from 
each text in the P-ACTRES 1.0 (Izquierdo, Hofland & Reigem 2008) and in the 
NSPC (Hareide & Hofland 2012) as well as their corresponding English and 
Norwegian source-language sentences. In these two data sets, the Spanish gerunds 
and the corresponding structures in English and Norwegian that gave rise to the 
Spanish gerunds in translations were identified. In order to test for prototypicality, 
the estar + gerund structures in the two independent data sets were also identified 
and analyzed, since this structure has prototypical status (RAE 2009: 2186).

In order to establish empirically whether overlapping resources may constitute 
direct links in the bilingual’s mental lexicon, the English and Norwegian sources 
of gerunds were examined. No overlapping Norwegian sources were found. The 
two most frequent English sources are, as predicted, non-finite adverbial clauses 
and state progressives. This result is concurrent with the predictions of the gravita-
tional pull hypothesis, because the overlap between these resources in English and 
Spanish seems to constitute a direct link in the bilingual’s mental lexicon whereby 
these structures present themselves as readily available for the translator.

I then went on to pose the following six predictions for empirical testing:

1.	 The Spanish gerund will be more frequent in Spanish translated from English 
than in original Spanish. (This hypothesis tests for the overrepresentation of 
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target-language-specific features hypothesis and for all three factors of the 
gravitational pull hypothesis).

2.	 In translations from Norwegian, the Spanish gerund will either be underrep-
resented in accordance with the unique items hypothesis and factor three of 
the gravitational pull hypothesis, or overrepresented in accordance the over-
representation of target-language-specific features hypothesis and factor one 
the gravitational pull hypothesis.

3.	 The Spanish gerund in particular will be significantly more frequent in trans-
lations from English, where overlapping structures exist, than in translationls 
from Norwegian, where no overlapping structures exist. (This hypothesis tests 
for evidence of factors 2 and 3 of the gravitational pull hypothesis).

4.	 The estar + gerund structure will be significantly more frequent in Spanish 
translated from English than in original Spanish. (This hypothesis also tests 
for factors 1 (prototypicality and frequency in the TL) and 2 (salience or 
prototypicality in the SL network) of the gravitational pull hypothesis).

5.	 In translations from Norwegian, the prototypical Spanish estar + gerund struc-
ture will be overrepresented relative to non-translated Spanish in accordance 
with factor 1 of the gravitational pull hypothesis and the overrepresentation 
of target-language-specific features hypothesis – or underrepresented in ac-
cordance with factor 3 and the unique items hypothesis.

6.	 The estar + gerund structure will be significantly more frequent in Spanish 
translated from English than in Spanish translated from Norwegian. This test 
will only test for evidence of factors 2 and 3 of the gravitational pull hypoth-
esis, but will not test how these three factors interact or their relative strengths.

My study provided support for the first five predictions of the gravitational pull 
hypothesis on the language pairs Norwegian–Spanish and English–Spanish. 
This means that the hypothesis correctly predicts the outcome of the translation 
process regarding frequent and/or prototypical grammatical phenomena, salient 
structures in the source language, and overrepresentation or underrepresentation 
as the result of a linkage between the related concepts in the bilingual’s mental 
lexicon. In this study, all these factors pulled towards overrepresentation, includ-
ing in the two cases where the gravitational pull hypothesis predicted that the 
outcome could be either overrepresentation or underrepresentation.

Hypothesis six suggests that the estar + gerund structure will be significantly 
more frequent in Spanish translated from English than in Spanish translated from 
Norwegian in accordance with factors 2 and 3 of the gravitational pull hypoth-
esis. Surprisingly this hypothesis was falsified, as the prototypical estar + gerund 
structure is more frequent in translations from Norwegian than from English 
in my data. This insight could indicate a need to distinguish between frequency 
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and prototypicality in factor one of the hypothesis, as in this case, prototypicality 
seems to exert greater pull than frequency. One interpretation of the gravitational 
pull hypothesis is that the more factors pull in the same direction, the stronger the 
gravitational pull. My study has shown that the interaction between the factors 
is more complex, and must be studied further, as the initial hypothesis regarding 
the additive effect of the factors has been refuted in the case of the frequent and 
prototypical estar + gerund structure (hypothesis 6), but received support in the 
case of the frequent Spanish gerund (hypothesis 2). This suggests the need for a 
more complex model that will allow for the study of more variables.

An additional important finding is the fact that the unique items hypothesis 
was refuted in translations from Norwegian of both the frequent Spanish gerund 
and the prototypical estar + gerund. My study thereby indicates that very frequent 
or prototypical target-language features appear to be overrepresented in transla-
tions in accordance with Baker’s (1993) hypothesis, even when they constitute 
unique items. This finding means that the well attested unique items hypothesis 
needs to be refined as to when it applies and when it does not, in other words; 
what is needed for the unique items hypothesis to receive support? One suggestion 
might be that the unique items hypothesis requires a language pair composed of 
languages that are very typologically different, such as Finnish (an Uralic lan-
guage) in contrast to Indo-European languages. Most studies on the unique items 
hypothesis, such as Tirkkonen-Condit (Tirkkonen-Condit 2002, 2004), Kujamäki 
(Kujamäki 2004), and Eskola (Eskola 2004), have been conducted on data from 
the Corpus of Translated Finnish (CTF). However, recent research by Vilinsky 
(Vilinsky 2012) and Capelle (Capelle 2012) provide support for the hypothesis 
using the language pairs English–Spanish and French–English respectively, indi-
cating that factors other than typological difference may enter into the equation. 
For a comprehensive presentation of this project, see Hareide (2017a, 2017b).

Suggestions for the future:
It is my sincere hope that more comparable parallel corpora will be compiled, 

thereby allowing us to test both simple and complex hypotheses on more than 
one language pair. I especially hope that my procedure for testing Halverson’s 
gravitational pull hypothesis will be tested on another set of comparable cor-
pora, as replicability is the essence of science. So far the very labour-intensive and 
extremely costly process of compiling a parallel corpus has represented a very 
effective hindrance, especially since the various programs needed to compile a 
parallel corpus involving other languages than English, are not compatible. This 
means that adaptations to the programs must be done by computer specialists, 
thereby requiring substantial additional funding if linguists want to compile 
parallel corpora for instance as part of their PhD project. There is, however, hope 
that this situation may change in the near future, as Hugo Sanjurjo from the 
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University of León has just presented his PhD on software for compiling paral-
lel corpora, that can be operated by linguists alone. So far a demo version called 
The ACTRES Corpus Manager has been developed, and this framework supports 
English, Spanish, French and Italian. This prototype allows both compilation and 
queries of parallel, multilingual and comparable corpora as well as grammatical, 
semantic and rhetorical tagging in the languages Spanish and English (Sanjurjo 
Ganzález 2017: 378). I sincerely hope this important work will lead to a surge 
in comparable parallel corpora, possibly entire families of parallel corpora with 
comparable sampling frames, thereby allowing us to test our hypotheses on a wide 
range of language pairs.

7.	 Conclusions

In this chapter, I have questioned just how scientific the empirical turn in transla-
tion studies has turned out to be in practice, and I have addressed the need for the 
replicability of studies and for well-designed and correctly used corpora. I have in-
troduced and defined the concept of comparable parallel corpora, and highlighted 
the fact that this innovation allows us to test hypotheses on two language pairs, as 
well as testing of complex hypotheses like Halverson’s gravitational pull hypoth-
esis (Halverson 2010). I have furthermore given a brief overview of the subfield of 
translation universals of which Halverson’s hypothesis forms an integral part, and 
briefly outlined how the Norwegian Spanish Parallel Corpus (NSPC) (Hareide and 
Hofland 2012) was complied to be comparable to the English–Spanish P-ACTRES 
corpus developed at the university of León in Spain (Rabadán 2005, 2007, 
2005–2008; Izquierdo, Hofland & Reigem 2008: 31; Rabadán, Labrador & Ramón 
2009), before describing how these two comparable parallel corpora were used to 
successfully test the gravitational pull hypothesis (Hareide 2014, 2017b). I have 
also drawn attention to Sanjurjo’s PhD thesis on the innovative ACTRES Corpus 
Manager, which I sincerely hope will revolutionize the world of Corpus Based 
Translation Studies by allowing the linguist to construct their own parallel corpora, 
and hopefully allow us to create entire families of comparable parallel corpora. Just 
a last word of caution; a sophisticated technical invention like Sanjurjo’s software 
does not solve the problem of badly constructed corpora lacking specific sampling 
frames, and conclusions drawn wider than the empiric findings can support. If you 
want to do research in corpus linguistics, you must simply learn the ropes.
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Living with parallel corpora
The potentials and limitations of their use 
in translation research

Josep Marco
University Jaume I

Parallel corpora can be used in translation research in at least two ways: as the 
main source of data or as a supplement to data retrieved from a comparable 
corpus, enabling data triangulation. In the former scenario, they may throw light 
on contrastive aspects or on translator techniques and methods. In the latter 
they will tend to be searched to account for differences perceived between the 
two components of a comparable corpus. Two case studies will be put forward in 
order to illustrate these two uses of parallel corpora. Both draw on the English-
Catalan subcorpus of COVALT (Valencian Corpus of Translated Literature). The 
first analyses the translation of meal names whereas the second focuses on the 
-ment adverb + adjective construction.

Keywords: parallel corpora, main source of data, supplementary source of data, 
comparable corpora, COVALT

1.	 Parallel corpora and research on translation: Some landmarks

Let us begin with an obvious fact: parallel corpora were chronologically preceded 
by monolingual ones. The Brown Corpus, compiled in the 1960s by W. Nelson 
Francis and Henry Kučera and comprising one million words of American English, 
was, according to Zanettin (2012: 7), the first electronic corpus in history. In the 
following decade, under Geoffrey Leech’s direction, the Lancaster-Oslo/Bergen 
Corpus was completed. It was closely modelled upon the Brown Corpus in that it 
was also made up of a million words – this time of British English. Leech was also 
the leader of the British National Corpus (BNC) project, completed in 1994. The 
BNC contained 100 million words and was a huge success.

These corpora were all monolingual and typically used for the study of lan-
guage use, as well as for the compilation of grammars and dictionaries. Anderman 
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and Rogers (2008: 13) detected the earliest signs of an alliance between electronic 
corpora and the study of translation in the Scandinavian countries in the 1980s. 
Paradoxically, in a way, the earliest translation-oriented corpora were not parallel 
but comparable. Gellerstam (e.g. 1986) compiled a corpus of novels translated 
into Swedish from English together with a component of novels written originally 
in Swedish; on this basis, he “was able to show that the distribution of words in 
translated texts differs from that in original texts, casting new light on the hoary 
chestnut of ‘translationese’” (Anderman & Rogers 2008: 22–23). This line of work 
was to gain momentum and become mainstream in the 1990s, when Baker pub-
lished several programmatic articles advocating the use of comparable corpora to 
uncover the (potentially) universal features of translation. We will come back to 
this in the next section.

Parallel corpora compiled for the study of contrastive and translation issues did 
not appear on the scene until the 1990s. The earliest successful attempts are arguably 
the English–Norwegian Parallel Corpus (ENPC), built in Oslo and Bergen under 
the joint direction of Stig Johansson and Knut Hofland, and the English–Swedish 
Parallel Corpus (ESPC), developed at around the same time. Both are parallel bi-
directional corpora, as they are made up of pairs of source and target texts in both 
directions. Therefore, they can function both as parallel and comparable corpora. 
The ENPC served as a source of inspiration for similar projects elsewhere, such as 
CEXI or COMPARA. CEXI (Translational English Italian Corpus) “did not result 
in the creation of a corpus” (Zanettin 2012: 49) due to problems with funding and 
copyright permissions. COMPARA is a Portuguese –English parallel bidirectional 
corpus developed from the late 1990s onward which can be freely accessed online 
(see, for instance, Frankenberg-Garcia & Santos 2003).

These are, in a nutshell, some landmarks in the evolution leading up to the 
translation-oriented use of parallel corpora. In the following section, we will look 
at the pros and cons of parallel corpora as translation research tools.

2.	 Parallel corpora and the study of translation: Potentials and limitations

2.1	 Parallel vs. comparable corpora?

Translators are sure to welcome parallel corpora wherever available, as they provide 
a wealth of actual translation solutions at the touch of a button. The advantages of 
parallel corpora over bilingual dictionaries are obvious: the translation equivalents 
they offer have actually been used by someone (usually a professional translator) in 
a specific context, and there are as many of them as matches for a given query. Not 
for nothing are parallel corpora also known as translation corpora in the literature 
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(e.g. Johansson 2007: 5). But how about translation scholars? Do they also regard 
them as a kind of panacea for the study of translation?

The answer to that question is less straightforward than would appear at first 
sight. In fact, it largely depends on the aims of the research and its theoretical 
underpinnings. If a researcher is interested in the relationships between STs and 
TTs (at whatever level), they may be just as enthusiastic about parallel corpora as 
we have assumed professional translators to be. But if the researcher is interested 
in something else, for example what characterizes translated language as opposed 
to non-translated language, then not necessarily. As hinted in the previous section, 
that is the kind of research promoted by Baker (e.g. 1993, 1995, 1996) in the 1990s. 
Her research programme may be summarized in the following, often-quoted lines 
(1993: 245–246):

Take a corpus of translations into L from a large number of languages and com-
pare it with a corpus of texts originally written in L, looking for evidence of feature 
F. Do this for as many Ls as possible. If it is found, for each pair of translation 
corpus and non-translation corpus, that evidence for F occurs more frequently in 
the corpus of translated text, then we will have cause to believe that it does so as a 
result of the translation process and not because of any relationship between any 
language pair. We may then be justified in calling F a translation universal.

Baker’s programme was very influential, and became a source of inspiration for 
other researchers. But it leaves no room for source texts, and parallel corpora are 
based on the relationship between target texts and source texts. In fact, the meth-
odological cornerstone of Baker’s proposal, as evinced in the lines just quoted, is 
the monolingual comparable, not the parallel corpus. Exclusion of source texts 
might be justified as a logical consequence of the programme’s theoretical under-
pinnings: it is target-oriented, along the lines laid by Toury (e.g. 1995). But Toury 
claimed that, in the descriptive study of translation, target texts come first, not that 
source texts do not come into the picture at all.

There were reactions, criticisms, qualifications. Most of them did not aim to 
question the validity or, indeed, the relevance of Baker’s approach but to supple-
ment it. Kenny, who could judge from a vantage point, in her double capacity 
as Baker’s disciple and user of a parallel corpus in her own research (e.g. 2001), 
acknowledged a certain resistance to using parallel corpora in translation studies. 
This was partly due to “the practical difficulty of amassing and aligning source 
and target texts in electronic form”; but “another, more subtle obstacle could be 
a reluctance among researchers to fall back into the kind of source text-oriented 
approach that dominated translation studies until the 1980s” (Kenny 2005: 155). 
Kenny 2005 quotes Stewart (2000) on the dethroning of the source text:
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The enthusiasm for the notion that translation should first and foremost respect 
TL conventions has given the source text (…) at best a subordinate role and at 
worst something of a raw deal. The SL, once the sovereign of translation theory 
and now little more than a tiresome interloper and a perennial nuisance, consis-
tently eluding the clutches of tidy theories and neat taxonomies, has – at least for 
the present – been dethroned.

But Stewart, Kenny claims Kenny 2005: 155, might be “overstating the case”, as 
proponents of the comparable corpus methodology have always warned that one 
source of explanations for the patterns found (the source text) was missing in their 
data. She goes on to add that parallel corpora may be used to seek explanations 
for the findings of studies based on comparable corpora, and that bringing the 
source text into the picture again by means of parallel corpora, when used in this 
way, can hardly be regarded as “reactionary” (Kenny 2005: 156). This rather strong 
language suggests that theoretical positions may carry ideological overtones.

Other voices calling for the (qualified) reinsertion of the source text include 
Bernardini (2005, 2007). She argues that Baker’s method is explicitly intended to 
address “the elucidation of the nature of translated text as a mediated communica-
tive event”; but “it is the very nature of translation as a mediated communicative 
event (Baker 1993) that makes an exclusively target-oriented approach to transla-
tion analysis methodologically questionable” (Bernardini 2005: 6). This author 
calls for the balance to be redressed, so that the standard methodology combines 
comparable with parallel and reference corpora. The data furnished by comparable 
corpora may be supplemented and sometimes even accounted for (cf. Kenny) by 
an analysis based on parallel corpora, as many translation decisions derive from 
the make-up of the source text.

Parallel and comparable corpora, therefore, are by no means mutually exclu-
sive in translation research. Using one type or the other will largely depend on the 
researcher’s aims; but both types may be most fruitfully combined, as their results 
often enrich and supplement each other. In the following section, attention will be 
turned to the advantages of parallel corpora as perceived by translation scholars, 
and the particular uses they have been or may be put to.

2.2	 Advantages and uses of parallel corpora

Some scholars, though by no means all, regard parallel corpora as potentially 
fruitful both for contrastive and translation studies, and envisage some kind of 
interface between the two disciplines. Malmkjær (1998: 2) addresses the ques-
tion whether (and the hope that) the use of parallel corpora may narrow the gap 
between comparative linguistics and translation studies. Even though admitting 
the risk of overgeneralization, Malmkjær saw, at her time of writing, “disaffection 
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bordering on hostility among some translation scholars with regard to linguistics” 
and “also a degree of indifference to translation among some linguists” Malmkjær 
1998: 2. Linguists, according to some translation scholars, do not understand the 
nature of translation, a process which, “as translators see it, is a far cry from the 
introspective method of eliciting isolated equivalents from bilinguals (who are 
not usually translators) which comparative linguists tend to employ” (Malmkjær 
1998: 2). By relying on parallel corpora and, therefore, avoiding introspection, 
linguists would be in a better position to understand the translation process and 
collaborate with translation scholars.

Johansson (2007) places more emphasis, instead, on accessibility of meanings. 
Translation corpora (as he calls them) contain texts which are intended to express 
the same meanings and have the same discourse functions (2007: 9); paradigms 
of correspondences can then be established, starting either from the source or the 
target pole. It is on the basis of these correspondences that meaning patterns can 
be discerned (Johansson 2007: 28):

In monolingual corpora, it is relatively straightforward to study forms and formal 
patterns, but meanings are less accessible. One of the most fascinating aspects of 
multilingual corpora is that they can make meanings visible through translation.

These patterns, however, are not always clear, and what they often disclose is 
ambiguity and vagueness (Johansson 2007).

As to the uses that parallel corpora have been put to in translation studies, 
a brief overview will be presented in the following lines, which will then lead to 
some kind of generalization.

Malmkjær (1998: 2) claims that the method based on parallel corpora can 
“promote sense-disambiguation, and can help to identify translation norms and 
to create machine translation programmes and bilingual dictionaries”. Of these 
three uses, the first is perhaps akin to the interests of contrastive studies, the 
second to descriptive translation studies and the third to the applied branch of 
our discipline. There is still another applied use of parallel corpora mentioned 
by Malmkjær (1998: 3): language learning/teaching and translator training. Most 
of these uses are subsumed under the two main goals identified by Zanettin 
(2000: 106): parallel corpora

can be used by researchers to describe what translators actually do with texts 
and how they transform them in the process of translation, and they can help 
practitioners to make informed choices based on translation traditions and norms 
while translating or learning to translate.

Again, the first goal is descriptive and the second applied, whether parallel cor-
pora are used by professional or trainee translators. Olohan (2004: 24) insists on 
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the descriptive uses when she claims that “choices in translation, as reflected in 
parallel corpora, may be studied to reveal translation strategies and their effects”, 
even though the term strategy did not feature in previous accounts. However, 
Olohan’s “strategies” and Zanettin’s “what translators actually do with texts and 
how they transform them” are very close to shifts: all these expressions point to 
the relationship that obtains between source and target texts at the micro-level, 
that is as concerns particular segments or problems. Calzada (2005: 168) mentions 
the analysis of shifts as the first goal of corpus analysis. Even though she refers to 
electronic corpora in general, not parallel in particular, it seems clear that transla-
tion shifts can only be analysed through parallel corpora. That is not true to the 
same extent of the three other goals mentioned by Calzada (2005): distinguishing 
between apparent (prima facie) synonyms in source and target texts, analysing 
the style of individual translators and lending support (or otherwise) to alleged 
translation norms (simplification, explicitation, etc.). The first of these takes us 
back to Johansson’s correspondences across languages, which shed light through 
translation on how apparently equivalent items are mapped onto each other; the 
second has been pursued both with comparable (e.g. Baker 2000) and parallel (e.g. 
Bosseaux 2007) corpora; and the third was first promoted within the comparable 
corpus paradigm favoured by Baker, as seen above, although translation norms 
(often called universals) are increasingly studied through the combined use of 
parallel and comparable corpora. Finally, McEnery and Xiao (2008) do not men-
tion the description of translated text among the uses of parallel corpora; they just 
refer, in rather vague terms, to their role in contrastive studies and the practice 
of translation. As to the former, they claim (2008: 21) that parallel corpora are 
useful to know how the same content is expressed in two different languages, but 
they are a poor basis for contrastive studies because translated texts cannot avoid 
the translationese effect. As to the latter, which falls within the applied branch of 
translation studies, “parallel corpora can help translators and trainees to achieve 
improved precision with respect to terminology and phraseology and have been 
strongly recommended for these reasons” (2008: 26).

By way of summary, then, and leaving aside those uses which clearly pertain 
to applied translation studies, I would argue that parallel corpora can be used with 
two main goals in mind in translation research:

1.	 as the main source of data, with a view to analysing translators’ choices, or 
relationships between source texts and target texts, whether it be at the micro-
level of segment pairs (where the main concept is that of translation technique, 
otherwise referred to as strategy, procedure or shift) or at the macro-level of 
whole texts (where the main concept is that of translation norms, whose scope 
can be broadened if referred to as laws or universals);
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2.	 as a secondary source of data to supplement information provided by a 
comparable corpus. The rationale of this is, as suggested by Kenny (2005) 
or Bernardini (2005), that the data yielded by the comparable corpus hold 
descriptive value, especially if they are geared towards the characterization of 
translated language, whereas the results of parallel corpus interrogation can be 
regarded as having explanatory value, insofar as the source text is one of the 
(admittedly many) factors impinging on translators’ decisions.

Moreover, generalizations from the analysis of raw corpus data can be drawn with 
regard to several variables, “translated language/text” being only of them. Other 
variables are genre, period, field of specialization, author, work, degree of expertise 
or individual translator, to name only a few.

In the following sections, two case studies will be put forward in order to 
illustrate these two uses of parallel corpora. Both studies draw on the English–
Catalan subcorpus of COVALT (Valencian Corpus of Translated Literature) – a 
multilingual corpus made up of the translations into Catalan of narrative works 
originally written in English, French, and German published in the autonomous 
region of Valencia from 1990 to 2000, together with their corresponding source 
texts. The English–Catalan subcorpus comprises 36 English source texts, amount-
ing to 1,201,757 words, and their corresponding target texts in Catalan (1,343,631 
words). The comparable corpus used in the second case study is made up of the 
translated component in the English–Catalan subcorpus just mentioned and a non-
translated component, that is a set of narrative works originally written in Catalan 
intended to be comparable to the translated component in all relevant respects: 
place of publication (Valencian Community), date of publication (1990–2000), 
language (Catalan) and genre (narrative fiction). The non-translated component 
amounts to 1,899,234 tokens. These corpora have been compiled at the Translation 
and Communication Department, Universitat Jaume I (Castelló, Spain) and can 
be accessed for research purposes upon request <http://www.covalt.uji.es>.

3.	 Case study 1: Analysing the Translation of Meal Names with a Parallel 
Corpus as the Main Source of Data

Food is arguably a fertile area for the investigation of culture-related translation 
problems. Outside our discipline, the essentially cultural nature of food and eating 
has been highlighted, for instance, by Montanari (2004: xi–xii), who claims that 
food is culture through all the stages in the process that brings it to our mouths, 
that is when it is produced, when it is prepared and when it is consumed. Two 
particular aspects of the relationship between food and culture, in Montanari’s 
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account, are of interest to our concerns here. Firstly, the symbolic value of food 
differs across time and space (2004: 103) – and both kinds of difference are relevant 
to translation. And secondly, food is culture both in substance and circumstance 
(2004: 129), that is its cultural nature concerns not only the foodstuff itself but also 
everything surrounding it.

Since food-related, culture-specific items include not only foodstuffs proper 
but also ways of cooking, adjectives describing tastes or textures, places of eating, 
names of meals and eating and drinking utensils, amongst other things,1 we will 
focus on one of these aspects: meal names. Translation correspondences between 
meal names in English and Catalan are potentially problematic for two reasons: 
because each set belongs to a given system and there may well be mismatches across 
systems; and because terms belonging to a certain system are not always univocal 
or unambiguous but have a potential for polysemy. In the United Kingdom, for 
instance, people typically have breakfast first thing in the morning before leaving 
home for work, and they do not have any other proper meal until noon or early af-
ternoon, when they have lunch. When they arrive home in the evening, they have 
dinner, for example at six, and they may have some light supper before going to 
bed. However, on Sundays or other holidays, the main meal of the day is typically 
eaten at noon or in the early afternoon, and it is often called dinner, not lunch. 
And then there is tea, which is a light mid-afternoon meal usually consisting of tea 
accompanied by cake, biscuits or sandwiches – but it must also be borne in mind 
that tea is sometimes used to refer to the main evening meal.

In the Catalan-speaking area (and also generally in Spain), on the other hand, 
many people have a very light breakfast, or even no breakfast at all, and then at, 
say, 10 in the morning they may have a baguette sandwich or something similar. 
The first morning meal is usually called desdejuni and the second esmorzar – even 
though in many areas esmorzar is also used for the former. The afternoon meal is 
usually eaten later than in most European countries (at about two in the afternoon 
or even later) and it is called dinar. And then dinner is also late (between nine and 
ten in the evening) and it is called sopar. Apart from all that, most children (as well 
as some adults) usually have berenar, a light afternoon meal typically consisting of 
a sandwich or some kind of cake or snack.

As a result of these mismatches across systems and of variation within a given 
system, translation correspondences are hard to predict. How are the English meal 
names above and their Catalan prima facie equivalents mapped onto each other 
in our corpus? In the following paragraphs, an account of the findings will be 
provided by way of illustration of the kind of use a parallel corpus can be put to in 
order to answer a specific translation-related question.

1.  For an analysis of food-related culturemes based on COVALT, see Oster & Molés-Cases (2016).
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Breakfast occurs 89 times in the English-Catalan subcorpus of COVALT, but 
two instances must be counted out because of misalignments. Of the remaining 
87, it is translated 71 times as “desdejuni/desdejunar” (“breakfast/to have break-
fast”) and 15 times as “esmorzar”. It is clear, then, that the former prevails over the 
latter as a translation solution, and that fact might be put down either to individual 
translators’ preferences or to their geographical origin. In fact, a corpus of Catalan 
translations published not in Valencia but in Barcelona might well yield different 
results, as esmorzar is much more frequently used there to refer to the early morn-
ing meal than in Valencia. There is just one TT segment matching breakfast which 
does not include “desdejuni/desdejunar” or “esmorzar”: “hasn’t had his breakfast” 
→ “encara no ha menjat res” (“hasn’t eaten anything yet”), where reference to any 
particular meal is avoided through a more general formulation.

Rather surprisingly, “esmorzar” also features prominently (9 times) as one of 
the translation solutions for lunch (which occurs 48 times in all), even though it 
is much less frequent than the standard equivalent “dinar” (30 times). The occur-
rence of esmorzar in this context can only be accounted for as a case of interference 
from Spanish, where the closest formal equivalent of esmorzar, that is almorzar, 
is often used to refer to the afternoon meal. Other translation solutions for lunch 
include the more general “menjar” (5 times), used as a noun (“food”) or as a verb 
(“eat”); “el migdia” (“noon”, once); and “entrepans” (“sandwiches”, once), a more 
particular choice than the ST “packed lunch”, which normally contains more than 
just sandwiches. Finally, there are two instances where lunch is used metaphori-
cally as part of the idiom (be) out to lunch, paraphrased by the Cambridge Idioms 
Dictionary as “to be behaving in a very strange or silly way”. In one instance, it 
is difficult to identify the matching TT segment for the idiom because it is part 
of a long enumeration in which not every item gets translated; in the other, it is 
translated as “guitllada” (“nuts”).

Supper (65 occurrences) yields no surprises. It is consistently translated as 
“sopar” (60 times), except for 4 cases where it is rendered as the more generic 
“menjar” (“food/to eat”), and one case where the ST segment is paraphrased, with 
no meal name mentioned: “and I made a hearty supper” → “que vaig devorar amb 
ganes” (“which I devoured willingly”).

Tea occurs 33 times in the corpus in the sense of “a kind of meal” – as opposed to 
references to the beverage, in a more restricted sense. In 22 instances it is translated 
as just “te” (“tea”), even though sometimes the meal-related sense is reinforced by 
the verb prendre (“take/have”). On one occasion “tea things” is rendered as “tassa” 
(“cup”), because the focus was on the objects on the table, not the meal. But, more 
interestingly, there are as many as 10 instances in which this quintessentially British 
meal is replaced in the translation with a target culture meal: “berenar” in 7 in-
stances, but even “sopar” (“dinner”, twice) and “dinar” (“lunch”, once). What we 
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find here, in a nutshell, is a number of solutions which would hold almost opposite 
positions on the foreignization/domestication cline: the prevailing technique, literal 
translation (“tea” → “(prendre el) te”), is foreignizing, whereas the 10 cases where 
a Catalan meal name is used might be regarded as instances of intercultural adap-
tation (obviously, a domesticating technique), especially when tea is rendered as 
“berenar” – a meal that has no clear counterpart in the source culture. Translators 
who choose literal translation may be said to be drawing on their prospective read-
ers’ potential knowledge of British eating habits; domesticating translators, on the 
contrary, have to decide which target culture meal would fit tea best in the particular 
context where it occurs – needless to say, a much more complex operation.

The meal name which proves most problematic in translation, as it gives rise 
to a wide range of TT solutions, is dinner. As can be inferred from the account pro-
vided above, dinner will typically be translated as dinar if it refers to the afternoon 
meal or as sopar if it designates the evening meal. But dinner can also be applied 
to the food being eaten rather than the meal itself, as a social occasion, which 
complicates matters further. Dinner occurs 102 times in the corpus and is trans-
lated as: “sopar” (57 times), “dinar” (24 times), “menjar” (“to eat/food”, 8 times), 
“queviures” (“viands”, twice), “bona taula” (literally, “good table”, once), “ranxo” 
(“grub”, once), “menjada” (“meal”, once), “àpat” (“meal”, once), “els animalets” 
(“the little animals”, once), “rostits” (as a translation of “roast dinner”, once) and it 
is omitted twice. On two occasions, it is paraphrased so as to avoid repetition; and 
there is one misalignment, which must be counted out. In other words, “sopar” 
is the most frequent matching TT segment for dinner, followed by “dinar”, and 
most of the remaining solutions are more generic terms either for the meal or for 
the food eaten at it. These findings, with English meal names as queries and their 
matching Catalan solutions, are summarized in Table 1.

Table 1.  Summary of findings for English meal names as queries and their translation 
solutions in Catalan in the COVALT corpus

Breakfast Lunch Tea Dinner Supper
Desdejuni 71   0   0     0   0
Esmorzar 15   9   0     0   0
Dinar   0 30   1   24   0
Berenar   0   0   7     0   0
Te   0   0 22     0   0
Sopar   0   0   2   57 60
Other   1   9   1   20   5
Misalignments   2   0   0     1   0
Total 89 48 33 102 65
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All in all, it may be said that such an apparently innocuous word as dinner 
may trigger a large number of different translation solutions, which goes to show 
that possibly it is not as straightforward as it may seem at first sight. And, more 
interestingly, the most problematic issue from a cultural perspective as regards 
meal names is perhaps not specific meals (although tea is the one that comes clos-
est to the status of a culture-specific item) but the whole meal systems, which are 
difficult to map onto each other because each system stems from a different set of 
daily routines and different assumptions about the role played by food and meals 
in those routines.

The analysis of the translation of meal names illustrates two kinds of different 
but closely related studies drawing on parallel corpora. The first kind, already men-
tioned above, aims to determine what translation techniques (or shifts, procedures, 
etc.) prevail in the face of a given translation problem. It is illustrated by tea, which 
can be regarded as a culture-specific item in that, as a meal, it has no counterpart 
in the target culture. Different techniques along the foreignization/domestication 
cline have been identified for its translation. The remaining meal names under 
scrutiny are not culture-specific, but they serve to illustrate the second kind of 
study, which focuses on semantic mirror images (Dyvik 2002). This method was 
developed to create wordnets and thesaurus entries, but it can also be used to 
capture the kind of variation observable in the translation of any given ST item. 
Such variation could not have been predicted on the basis of introspection or the 
senses collected in bilingual dictionaries. In Dyvik’s example (2002: 4), the mirror 
image (or first t-image, as it is also called) of the Norwegian word tak, which may 
mean both “roof ” and “grip”, in English is the set of all the translations of tak 
found in the Norwegian–English parallel corpus: roof, ceiling, cover, grip and hold. 
Each of these words could generate its own first t-image by going backwards to the 
Norwegian component and identifying the set of words triggering it in English. 

møne lo�

hvelving tak panel

grep gripeevne
stilling

rotfeste

tak
lokk ly skjulested

skjul tykninglagdekke omslagsbilde
omslag mappe

E
N roof

ceiling

cover
grip

hold

Figure 1.  The first and inverse t-images of tak
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This process can be carried out as many times as necessary to create a net of se-
mantic mirrors which would provide a wealth of bilingual semantic information. 
Figure 1 reproduces Dyvik’s example.

In our small-scale study, we have derived the mirror images, or t-images, of the 
major English meal names from the English–Catalan parallel corpus. Each item in 
the set for breakfast, for instance (i.e. desdejuni/desdejunar, esmorzar, etc.) could 
generate its own t-image in English, etc. The kind of semantic information thus 
derived would be infinitely richer than that provided by bilingual dictionaries.

4.	 Case study 2: Analysing the construction –ment adverb + adjective in 
Catalan translations with a parallel corpus as a supplementary source 
of data

Corpus-based translation scholars have paid comparatively little attention to col-
location, a key aspect of lexical cohesion which has received fairer treatment in the 
more general field of corpus linguistics. Some exceptions to this relative lack of in-
terest are Mauranen (2000), Kenny (2001), Baroni & Bernardini (2003), Jantunen 
(2004), Nilsson (2004), Bernardini (2007) and Dayrell (2007). The research ques-
tion underlying some of these studies (e.g. Bernardini 2007 and Dayrell 2007) is 
whether translated texts are more collocational than non-translated texts, that is 
whether the former rely more heavily on fixed lexical associations than the latter. 
Firth (1957: 179) defined collocation as the company a word keeps. It is beyond 
the scope of this chapter to review the various problems besetting the concept, 
especially the “company” part of the definition; but at least the “words” part 
seems clearer, as it can only be intended to mean word forms or, at most, lemmas. 
Stefanowitsch and Gries (2003) coined the term collostruction in an attempt to ex-
pand the notion of collocation and cover “significant associations between words 
and grammatical structure at all levels of abstractness” (2003: 211). Examples of 
construction provided by the authors include [X think nothing of VPgerund] and 
the ditransitive [S V Oi Od], a predicate with a direct and an indirect object, the 
latter being remarkably more abstract than the former.

My second case study will focus on a relatively abstract construction in 
Catalan: manner adverb (ending in the suffix   -ment) + adjective. Drawing on 
years of practice in translation, translation analysis and translator training, I 
would tentatively submit that this construction is less frequent in Catalan than 
its English counterpart (-ly manner adverb + adjective) in English, and that, as 
a result, it might be overrepresented in Catalan translations from English when 
compared to Catalan non-translations. If that were the case, it would be an instance 
of interference (Toury 1995) or shining-through (Teich 2003), that is the alleged 
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tendency of source texts to leave their imprint on target texts. In order to test this 
intuition, I will first look at the frequency of occurrence of the construction in 
both components of my comparable corpus, made up of literary translations into 
Catalan and Catalan non-translations, all of them published in the 1990s, in order 
to find out whether there are significant differences. If the construction under 
scrutiny is significantly more frequent in translations than in non-translations, 
then I will analyse the source text segments matching the Catalan occurrences of 
the construction to determine to what extent these occurrences are triggered by its 
English counterpart. Finally, the English–Catalan subcorpus will be queried from 
the source pole for the -ly manner adverb + adjective construction, with a view to 
finding out its frequency in the source text component.

The query [(lem = “. + ment”) & (pos = “R.*”)][pos = “A.*”] was first inserted 
into the CQP query box to retrieve all cases of lemmas ending in –ment which 
belong to the category “Adverb” followed by an adjective. This was done both for 
the non-translated and the translated components of the comparable corpus. The 
query yielded 844 matches for non-translations and 756 for translations. In order 
to find out whether this difference was statistically significant, the log-likelihood 
test was applied. The result was highly significant: LL 22.06, p < 0.0001,2 which 
means that the statistical significance of the difference can be asserted with a 
degree of confidence of over 99.99%. The relative frequency of the construction in 
question, then, is significantly higher in the translated than in the non-translated 
component of the corpus  – it must be borne in mind that the non-translated 
component (1,899,234 tokens) is considerably larger than the translated one 
(1,343,631 tokens).

The next step was to manually scan the 756 occurrences of the manner ad-
verb + adjective pattern in the parallel corpus to determine to what extent the 
higher frequency of this pattern in translations is due to the occurrence of the 
formally equivalent English pattern in the source text component. Out of these 756 
cases, 25 had to be discarded either because they were false matches (i.e. not true 
representatives of the pattern, for different reasons – for example, a noun ending in 
-ment having been erroneously tagged as an adverb) or because of misalignments. 
Of the remaining 731 instances, 464 (63.47%) were triggered by the formally equiv-
alent English construction -ly adverb + adjective, whereas 267 (36.53%) had other 
constructions as triggers. That means that almost two thirds of the occurrences of 
the construction under scrutiny are triggered by the English construction most 
closely matching it on the plane of formal correspondence. It is a high proportion 
indeed, but it still leaves room for many other triggers, such as: (a) an adjective 

2.  Statistical tests were performed with the University of Lancaster’s log-likelihood calculator 
<http://ucrel.lancs.ac.uk/llwizard.html> 
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preceded by a premodifier other than an –ly adverb, like quite (e.g. “quite unable” 
→ “totalment incapaç” “totally unable”), a good deal (e.g. “a good deal puzzled” 
→ “considerablement perplex” “considerably puzzled”), very, downright, rather, 
most, dammed, etc.; (b) an adjectival phrase with no premodification in the source 
text, so that the manner adverb in the Catalan target text may be regarded as an 
addition, perhaps for emphasis (e.g. “flat” → “completament plana” “completely 
flat”); (c) two adjectives in succession, rendered as manner adverb + adjective (e.g. 
“warm-hearted courteous” → “càlidament entranyable” “warmly kind/endearing”); 
(d) adjective + enough (e.g. “large enough” → “suficientment gran”); (e) a sentence 
adverbial, that is an adverb acting as adjunct, not as adjective premodifier (e.g. 
“This certainly is a hard nut to crack” → “Aquesta és realment difícil” “This is really 
difficult”); and several others. What this means is that, even though no perfect cor-
relation can reasonably be expected in translation data between formally equivalent 
constructions across languages, the occurrence of our Catalan construction in the 
parallel corpus seems to be conditioned to a relatively large extent by the occur-
rence of the –ly adverb + adjective construction in the source text.

The third step in the method sketched above was to insert the query “[(lem-
ma = “. + ly”) & (pos = “RB.*”)][pos = “JJ.*”] in the CQP query box to retrieve all 
instances of the English construction. The query returned 1,438 matches, which 
is significantly higher than the number of matches returned for both components 
of the comparable corpus, either the translated (LL 298.48, p < 0.0001) or the 
non-translated one (LL 546.73, p < 0.0001).3 Tables 2 and 3 summarize the results 
for frequency of occurrence and statistical differences across corpus components, 
respectively, as far as the –ment/ – ly manner adverb + adjective construction is 
concerned. Differences are extremely significant in all three possible comparisons 
(i.e. Catalan translations vs. Catalan non-translations, Catalan translations vs. 
English source texts and Catalan non-translations vs. English source texts), but the 
widest difference concerns the latter pair, that is Catalan non-translations as op-
posed to English source texts. Catalan translations steer a middle course between 
originals in both languages; they are closer to Catalan originals than they are to 
English source texts, but even so, as seen above, the difference between Catalan 
originals and Catalan translations is statistically highly significant.

If we want to interpret these data in terms of the dialectic between the two 
opposing tendencies of interference and normalization, it can be argued that both 
tendencies are at play. Starting from the source pole, we are now in a position to 
state that, out of the 1,438 instances of the –ly adverb + adjective pattern in the 

3.  In the log-likelihood test, the higher the value, the more significant the difference between 
the two frequencies. For a 95% level of confidence (i.e. for a p value of < 0.05), the critical value 
is 3.84; for a 99% level of confidence (p < 0.01), the critical value is 6.63; etc.
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English source texts, only 464 (32.27%) were rendered as manner adverb + ad-
jective in Catalan. In over two thirds of the cases, then, the formally equivalent 
pattern in the target language was avoided. That might be a sign of normalization: 
translators are (either consciously or unconsciously) aware that the pattern is more 
frequent in English than in Catalan and therefore avoid it quite often. However, 
even if that is the case, source text influence is strong enough for the Catalan 
pattern to occur more often in translations than in non-translations – a fact that 
points towards interference, as remarked above.

5.	 Concluding remarks

It might be concluded from the case studies just presented that parallel corpora 
show strengths of a different nature depending on whether they are used as the 
main source of data (case 1) or as a supplementary source of data (case 2). In 
the former, they enable the researcher to uncover patterns of correspondences 
between source texts and target texts. Queries may start from the source or the 
target pole, or they may work both ways. When a single word or a set of semanti-
cally related words (e.g. meal names) is explored, semantic mirror images emerge 
which provide richer bilingual information than dictionaries. When a more ab-
stract translation problem (e.g. culture-specific items) is being investigated, what 
emerges is a balance of techniques, that is a particular distribution of ST + TT 
segment pairs across a number of translation techniques. In both cases, light is 
thrown on what translators actually do when they translate, and the findings of 

Table 2.  Frequency of occurrence of the the –ment/ –ly manner adverb + adjective 
construction in the three corpus components

Raw frequency  
of occurrence

Relative frequency  
of occurrence
(per million words)

English source texts 1,438 1,196.58

Catalan target texts     756   562.65

Catalan originals     844     444.39

Table 3.  Statistical differences across corpus components

Log-likelihood ratio

Catalan target texts vs Catalan originals   22.06

English source texts vs Catalan target texts 298.48

English source texts vs Catalan originals 546.73
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that kind of research are not only interesting in descriptive terms but can also be 
used in translation practice or exploited in translator training.

As to the second use of parallel corpora (as a supplementary source of data), 
their main strength lies in their invaluable explanatory potential, as the findings of 
research exclusively based on comparable corpora are often difficult to explain, no 
matter how high their value in descriptive terms may be. Using comparable and 
parallel corpora enables the researcher to triangulate and therefore to provide at 
least one kind of explanation for the patterns observed in comparable corpora – an 
explanation derived from source text configuration. In case study 2, for instance, 
research based on the comparable corpus alone would have revealed that the fre-
quency of use of the –ment manner adverb + adjective construction is significantly 
higher in Catalan translations than in Catalan non-translations; but we could only 
have guessed for an explanation of that fact. On the other hand, research based on 
the parallel corpus alone would have shown that less than half of the occurrences 
of the –ly adverb + adjective construction in source texts had been translated as 
its formal correspondence in Catalan; and again we would have been left guessing 
for reasons for the apparent reluctance of Catalan translators to use this pattern. It 
is only through the combined use of both types of corpora that the exact balance 
of the three components comes to light: translators often fail to render the English 
construction as its closest formal equivalent in Catalan because this construction 
is much less frequent in original Catalan than in original English (normalization); 
but even so, they use it much more frequently than original Catalan authors due to 
source text influence (interference).

There must be many more ways of combining parallel and comparable (and 
other kinds of) corpora, and it seems reasonable to expect that the corpus-based 
study of translation will advance through a creative combination of such different 
resources in the near future.
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Working with parallel corpora
Usefulness and usability

Rosa Rabadán
University of Leon

Although parallel corpora are vital for cross-linguistic and natural language 
processing (NLP) research, most have been designed for just one particular 
purpose, which may unnecessarily restrict their usefulness and usability. My 
argument is that the usefulness of existing parallel corpora increases exponen-
tially when data so obtained are combined with those yielded by comparable 
and/or monolingual corpora. Usability criteria such as the choice of processing 
tools and adherence to international standards, among others, also have an 
impact on corpus usefulness. This chapter proposes courses of action that serve 
to improve the recycling and reprocessing of available resources. It also presents 
a corpus-based, post-editing and quality assessment application as an illustration 
of the multifarious uses parallel corpora may serve.

Keywords: parallel corpora uses, parallel corpora reusability, parallel corpora 
applications

1.	 Introduction

Parallel corpora are a crucial tool in cross-linguistic studies. Designing a parallel 
corpus is a costly and time-intensive activity that comprises collecting, annotating, 
aligning texts, and selecting an efficient corpus manager. Current corpora design 
decisions are generally guided by the use the corpus is going to have, for example 
dictionary-making, grammatical contrast, machine translation, machine learning, 
unveiling translation regularities, etc. More often than not, each new project cre-
ates a new parallel corpus from scratch.1

1.  One of the reviewers rightly notes that some resources, like Europarl, crop up on different 
websites, which means that the same collection of documents is being used repeatedly rather 
than new, diversified repertoires. It is also a fact that, often small-scale, research programs opt 
to create new parallel corpora, instead of relying on multilingual documents where it is 
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However, a review of a number of parallel corpora featuring Spanish and the 
way(s) they are used suggests that these custom-made resources have a large, 
unexploited potential that needs to be identified and assessed.

Poor usability can – and does – prevent corpora from being reused. Efficiency 
and reasonable accuracy when querying a corpus requires as much standardiza-
tion as possible. Reliability concerning not only content but also the availability 
and ease of access to the corpus are key considerations when selecting which 
corpus to use or how to build a new one.

This chapter provides an argument for collaborative efforts to reuse, reprocess 
and/or enlarge existing parallel corpora. To this end, Section 2 addresses the broad 
and narrow definition of parallel corpora and reviews a number of concepts deal-
ing with the usefulness and usability of corpora.

Section 3 presents a number of parallel resources that include at least one of the 
languages of Spain in its composition. The selection focuses on those corpora that 
are either openly accessible or from which information is more readily available.

Section 4 reviews the uses of parallel corpora and Section 5 provides a needs 
analysis of multipurpose bi/multilingual corpora. Section 6 addresses the classic 
building or using dilemma and the challenges that arise from it.

Section 7 presents a corpus-based computerized application for post-editing 
and translation assessment. Section 8 offers suggestions to parallel corpus users 
and builders in the form of an action point checklist. The concluding thoughts in 
Section 9 bring the argument to a close. This chapter relies heavily on the long-
term experience of ACTRES as corpus builders and users.2

2.	 Concepts

When applied to language corpora, the term “parallel” can be defined from a broad 
or a narrow perspective. Broadly, it refers to a bilingual or multilingual collection 
of original, non-translated computerized texts that serve the same function(s), 
that is, are used for the same purposes in each language. According to a narrow 
definition, it refers to a bilingual or multilingual collection of computerized SL 
and target language (TL) texts, the latter of which are translations of the SL texts 

unclear which text is the source text (and language) or whether both texts are the result of 
multiple translations in both directions– plus, presumably, post editing. Moreover, available 
parallel collections feature language domains and genres that do not necessarily cater to specific 
research goals.

2.  For further information about the ACTRES research program and group members see 
<http://actres.unileon.es/?lang=en> 
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(see footnote 2). Parallel corpora feature at least two languages. Both languages 
are amenable to computer processing (i.e. tokenization, annotation, etc.), can be 
queried using the appropriate filters, and a browser is required for easy access to 
grammatical, semantic, rhetorical or discourse information, as encoded in the 
corpus. While the broad definition of parallel corpus includes comparable and 
SL-TL corpora, the narrow definition is restricted to aligned corpora. Alignment 
software allows the user to “put together” coupled chunks of text in different lan-
guages. This defining feature entails a number of additional constraints for both 
users and developers.

Users fall mainly into two groups: Natural Language Processing (NLP) profes-
sionals on the one hand, and linguists and experts in translation studies, on the 
other. Both groups require useful and efficient parallel corpora capable of meeting 
their needs. These needs include sourcing empirical data for contrastive analysis 
L1-L2-Lx, for creating a testing ground for hypothesis verification, and for provid-
ing reliable data for content-rich applications. Parallel corpora can also contribute 
to the improvement of NLP processes by using human-validated materials in 
machine learning. Other areas include simplifying various applied tasks –for 
example, bilingual lexicon induction, grammatical evaluation, etc. –and pushing 
forward automation for restricted domains and genres. All of these are activities 
where annotated and validated, reliable parallel corpora are imperative.

The following brief review of (some) parallel corpora that include Spanish 
and/or other languages of Spain provides a starting point for a discussion of the 
needs of researchers.

3.	 Resources

Parallel resources can be organized according to source, namely, government 
organizations, the industry, and academia

The larger bi/multilingual collections of aligned text are sponsored by 
multinational–multilingual organizations. The European Parliament (Europarl 
2012), the UN (Ziemski, Junczys-Dowmunt & Pouliquen 2016), and officially bi/
multilingual countries like Canada (Canadian Hansards, Germann 2017) are an 
important source of aligned materials sourced from public documentation. These 
are widely used for a variety of purposes, namely machine translation in the case of 
the Hansards, or dictionaries (Linguee) and terminological databases (Termium, 
Iate). However, they present serious drawbacks for researchers in linguistics: 
it is unclear which of the languages is the SL, the approaches to alignment are 
widely divergent, and there is a nagging disparity in the way data are measured. 
Raw quantitative information is presented in terms of sentence pairs, SL or TL 
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tokens, or even paragraphs. Additional issues to be considered when reusing these 
resources are annotation schemes in the different languages, and the degree of 
usability, i.e., can they be used and exploited as they are presented? Do they of-
fer usable statistics or, at least, some raw figures about the contents? Is the new 
user expected to provide additional tools to be able to extract information? Good 
examples of government corpora are Europarl (Koehn 2005; see Figure 1) or the 
UN Parallel Corpus (Rafalovitch & Dale 2009).

Figure 1.  Europarl parallel resources

A second group of parallel resources builds upon translation memories from the 
industry. Generally, these are a translator’s database and they constitute a valuable 
source of training materials for machine translation and a basis for a number of 
terminological and lexicographic applications. On average, they are not annotated 
and cannot be accessed directly because of client-service provider confidentiality. 
If available, these are good candidates for an annotation upgrade and subsequent 
reutilization for academic purposes.

Open-source materials mined from the web, including those mentioned above, 
are the basis of the OPUS project (OPUS 2012). It is a repository of multilingual 
resources used by SketchEngine to build up parallel/multilingual concordances 
(Tiedemann 2012). Whenever possible, OPUS corpora offer alignment and POS 
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annotation as shown in Figure 2 (Query: find all sentences in English where jam is 
NOT translated as mermelada into Spanish), and 3.3

Figure 2.  Querying OPUS resources using SketchEngine

Figure 3.  OPUS querying results

3.  Information about the tagger applied to each language is also available at <http://opus.lingfil.
uu.se/trac/wiki/Tagging%20and%20Parsing> (4 July 2017).
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OPUS corpora, as well as parallel materials available through the European 
Language Resources Association (ELRA 2017),4 have been designed from an 
academic standpoint, and include annotation.

Mining parallel texts from the web using, for example, PaCo2 (Parallel 
Corpora Collector) (San Vicente & Manterola 2012), PT Miner (Chen & Nie 
2000), or STRAND (Resnik & Smith 2003) is also a possibility, although these 
technologies are not yet very efficient.

It is, however, common practice to invest a great deal of effort into design-
ing and building custom-made parallel corpora for particular research projects. 
These adopt standard practices in compilation, representativeness, and annotation 
and their use is restricted to project researchers. The Norwegian–Spanish Parallel 
Corpus (NSPC 2013) (Hareide & Hofland 2012; Hareide 2013) and P-ACTRES 
2.0 (Izquierdo, Hofland & Reigem 2008) are illustrative of this practice. Both share 
technical architecture and were initially designed for human use in linguistic 
research, specifically, in translation studies and contrastive grammar. Other pos-
sible – as yet untested – uses include annotation, language identification, language 
modelling, bilingual lexicon induction, machine translation, etc.

The ACTRES Parallel Corpus (P-ACTRES 2.0 2018) is a bidirectional English–
Spanish corpus consisting of original texts in one language and their translations 
into the other. P-ACTRES 2.0 contains nearly 6 million words considering both 
directions together, that is, from original English texts to their Spanish transla-
tions (the former P-ACTRES 1.0), and from original Spanish texts to their English 
translations. (See Sanjurjo-González & Izquierdo in this volume: Section  2.1, 
Table 1). The materials are distributed into five subcorpora, comprising different 
text-types: books fiction, books non-fiction, newspaper articles, magazine articles, 
and miscellaneous texts. Regarding the first two sub-categories, excerpts of around 
15,000 words have been extracted from a variety of books. In the case of the other 
three subcorpora, full articles or texts have been included.

P-ACTRES 2.0 has been annotated with Tree Tagger, and aligned with the 
Translation Corpus Aligner (TCA) (Izquierdo, Hofland & Reigem 2008) (see 
Figure 4). Querying uses CQP (Evert 2016) and browsing is possible thanks to a 
browser originally developed for P-ACTRES 1.0 by Knut Hofland (University of 
Bergen) on the basis of IMS Open Corpus WorkBench (CWB 2013). The browser 
has since been modified to house both repositories by Hugo Sanjurjo-Gónzalez 
(University of León) in collaboration with Knut Hofland in order to accommodate 

4.  Most ELRA materials must be paid for. There are, however, a number of language resources 
that can be downloaded free of cost, including the ELRA-W0033 CRATER 2 Corpus and the 
ELRA-W0023 MLCC Multilingual and Parallel Corpora.
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P-ACTRES 2.0. (See Sanjurjo-González & Izquierdo in this volume: Section  3. 
Aligning the textual pairs).

Figure 4.  P-ACTRES 2.0 POS categories (TreeTagger)

Many corpus-oriented academic projects have produced their own resource(s). 
Among those that feature Spanish or any of the languages of Spain are the Multinot 
corpus (2015), which features POS tagging as well as higher level layers, for example 
modality for both English and Spanish. BancTrad (2002) is a Multilingual Parallel 
corpus aligned at sentence level including Catalan, English, French, German, 
and Spanish. It is POS tagged and includes textual metadata (Badia et al. 2002). 
COVALT (2005) is a corpus of translated literature. The languages are English, 
French, German, Spanish, and Catalan. (Marco 2012).

The Laboratorio de Lingüística Informática (2017) has also produced parallel 
resources, such as the multilingual parallel corpus Arabic-Spanish-English, an-
notated for named entity recognition (Samy & González-Ledesma 2008) or DIRSI, 
(DIRectionality in SImultaneous Interpreting), a bilingual English-Italian corpus 
of transcribed speeches delivered at international conferences and their simulta-
neous translation performed by professional conference interpreters.

Most of these resources are available to researchers under the modality of re-
stricted use. Copyright limitations and the lack of adequate and steady funding for 
continued technical support, advise corpora builders to be cautious when making 
their work accessible to the public.5

5.  Work to create a hub of accessible resources is underway in the framework of “Red de 
Excelencia CorpusNet FFI2016-81934-REDT”, funded by MINECO (Spanish Ministry of 
Economic Affairs Competitiveness).
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4.	 Uses of parallel corpora

The idea that available parallel corpora need to be exploited more thoroughly 
instead of embarking upon the costly project of building new ones for each par-
ticular research project is also supported by the ample variety of uses for corpora.

Basically, parallel corpora can be used to extract empirical, real-life informa-
tion about texts and languages used by humans in a wide range of fields, including 
linguistic modelling (Gilquin 2010), contrastive linguistics (Granger & Petch-
Tyson 2003; Rabadán 2010a), translation studies (Ebeling 1998; Halverson 1998), 
foreign language learning (FLL), and foreign language teaching (FLT) training 
(Granger & Lefer 2016), and the study of language variation (Biber 1988, 2014), 
among others.

P-ACTRES 2.0, for example, was initially compiled as a tool to carry out 
corpus-based grammatical contrastive analysis, but has also been advantageously 
used, alone or in combination with monolingual corpora, to (a) study translated 
language, as opposed to non-translated, original language (Rabadán 2011); (b) 
identify English to→Spanish advanced interlanguage and provide empirical data 
for targeted remedial work (Labrador 2007); and (c) assess translation quality 
(Rabadán, Labrador & Ramón 2009).

Data sourced from parallel data can also be used by computers to enrich com-
puterized applications aspiring to automatize repetitive (sub)tasks. These include 
information extraction (IE) (Piskorski & Yangarber 2013), multilingual and cross-
linguistic information retrieval (MLIR) (Peters, Braschler & Clough 2012), ma-
chine translation (Koehn 2005), machine learning (Pustejovsky & Stubbs 2012), 
speech recognition (Hu, Isotani & Nakamura 2009), forensic linguistics including 
determination of origin (Wilson & Foulkes 2014), linguistic fingerprinting, deter-
mining authorship, and identifying plagiarism (Coulthard 2004; Prentice, Rayson 
& Taylor 2012).

The variety of corpus collections and the vastly different approaches from aca-
demia, governmental organizations, and industry (TAUS 2016) also suggest that 
adapting and re-using already existing resources is a more sustainable practice 
than building a new corpus for each new project. How this might be achieved is 
discussed in the following sections.

5.	 Needs analysis

There is a wealth of corpus resources that serve particular projects and interests 
well. Updated multipurpose corpora, designed to serve a variety of purposes 
whether in research, education, or the communications industry, tend to be 
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monolingual (e.g. CORPES XXI, COCA) and neglect the particularities of bi/
multilingual resources.6

As a consequence, bi/multilingual corpora, preferably richly annotated and 
aligned, are very much in demand. To truly neutralize the “building or using” 
pitfall (Section  6), these resources need to be reliable, reusable, validated, and 
standardized, as well as annotated and aligned. In the present situation, achieving 
this would require collaborative efforts to boost the capabilities of already exist-
ing resources, for example, by adding annotation layers (semantic, pragmatic) to 
currently POS tagged resources, or expanding standardized tagging schemes such 
as USAS for the semantic layer (Piao, Bianchi, Dayrell, D’Egidio & Rayson 2015), 
or Multinot for multidimensional annotation (Lavid 2017). Validation and stan-
dardization are also critical for the reusability of resources, which imply replicable 
corpus building protocols and openness when implementing changes leading to 
improved, high-quality resources.

6.	 Parallel corpora: Building or using

When deciding whether to use existing parallel resources or instead to embark on 
the courageous journey of building a new corpus from scratch, it is a good idea 
to follow a checklist to help identify possible errors or shortcomings in existing 
corpora. A simple, but effective, initial test regarding the usefulness of available 
corpora should include at least the following considerations: Does the corpus effi-
ciently address your research problems? Are the contents adequate for your study? 
Is the compilation reliable? Does it offer sufficient annotation for your purposes? 
If not, is it possible to upgrade an available resource by, for example, adding an 
annotation layer, enlarging certain subcorpora, etc.?

The degree of usability required for the user profile should also be assessed. 
First of all, due consideration should be given to whether the corpus can be queried 
and browsed as it is or whether it requires additional tools. If it is computation-
ally “self-contained”, attention should be paid to the way(s) in which the corpus 
will be used, the user’s linguistic and computing skills, and the sophistication and 
capabilities of built-in processing and browsing tools.

Whether building or (re)using, the search for maximally processable and re-
usable parallel resources should take into account design, linguistic, and technical 

6.  An additional advantage is that these qualify as monitor corpora (Sinclair 2004), that is, 
corpora that do not have the restriction of a finite limit, either chronological or in terms of size, 
although components tend to be balanced. The examples provided are also reference corpora, 
that is, they provide comprehensive information about a given language.
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issues. In terms of design, questions of size (Ghadessy, Roseberry & Henry 2001), 
balance (Sinclair 2004), and representativeness (Biber 1993) feature high in the 
common list of concerns of both users and builders of either monolingual or bi/
multilingual corpora. Practicalities such as the availability of textual material or di-
rectionality acquire greater significance in parallel corpora. The nonexistence of a 
translation means that there is no “coupled pair” for inclusion in the corpus, which 
is why taking a target-based approach (Toury 1995) is strongly recommended. On 
the other hand, the linguistic direction of the materials to be included, for example 
English into Spanish or Spanish into English, affects both availability and the type 
of (sub)corpus to be obtained.7 P-ACTRES 2.0 is bi-directional but, to date, as 
the availability of suitable materials differ greatly in one and the other direction, 
it is unbalanced. For example, while there is an abundance of English non-fiction 
books translated into Spanish, the same is not true for Spanish non-fiction origi-
nals translated into English.

Linguistic  – and textual  – issues that may greatly constrain the selection 
or the construction of a parallel corpus are the textual mode, genre(s) to be 
included, domain(s), the language varieties represented in the corpus, and the 
date of the texts. These also feature high in the concerns of monolingual corpora 
builders and users, but a parallel corpus perspective brings additional challenges: 
it may be that there is no cross-linguistic genre correspondence, either because 
the functions of one particular genre in the SL are distributed among a number 
of other genres in the TL, or simply because there is no need for such a genre in 
the target society. An illustrative example is the case of English Directors’ Reports 
(Rabadán, Pizarro & Sanjurjo-Gónzalez 2015), which do not have a counterpart 
in Spanish as their role is assumed, along with many others, by Spanish compa-
nies’ annual reports. The representation of language varieties is also a serious 
issue when dealing with a bi-directional corpus, as diatopic, diastratic, and 
diaphasic distribution is bound to be different (Coseriu 1981) and also to have 
a different weight in each of the languages. The selection of the chronological 
span of the corpus to be used merits even closer attention – in a monolingual 
corpus this is easily defined, but if we move into parallel corpora the date of the 
translated texts is as important as the date of their originals. Again, depending on 
the goal of the project, the translations of one given original, or the works of one 
particular author, etc., may become the object of study by covering a significant 
time span in the reception of said texts. However, it may be that empirical infor-
mation on present-day translation practice(s) or language usage is required, and, 

7.  The Index translationum <http://www.unesco.org/xtrans/> and, in the case of Spanish, the 
ISBN data bases <http://www.mcu.es/webISBN/> are reliable sources for an initial check on 
source and target availability of materials. Both accessed 8.7.2017.

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

http://www.unesco.org/xtrans/
http://www.mcu.es/webISBN/


	 Parallel corpora: Usefulness and usability	 67

if so, a corpus of contemporary originals and their contemporary translations 
will be necessary.

Technical aspects include alignment, annotation, and usable querying and 
browsing.

Alignment is a specific concern of parallel corpus builders and solutions come 
in various standardized formats that may work for a given language pair. The 
Translation Corpus Aligner (TCA) (Hofland & Johansson 1998) in its different 
versions is one popular option. It automatically aligns at sentence level, allows 
interactive correction of alignment (Hofland & Reigem 2017), and underlies the 
architecture of the English–Norwegian Parallel Corpus (ENPC), its extension 
the Oslo Multilingual Corpus (OMC), the NSPC, and also of P-ACTRES 2.0 
(Figure 5).8 In the case of the last two, the query processor is CQP and the browser 
Corpus WorkBench (CQP/ CWB).

Figure 5.  P-ACTRES 2.0 querying results screenshot (CWB browser)

Hunalign, Gargantua or Bleualign are other options, alongside the aligners in-
cluded in translation memory packages such as SDL Trados Alignment Tool or 
Wordfast alignment options.

AntPConc (Anthony 2014) (see Figure  6), one of the many freeware tools 
made available through the author’s webpage,9 is popular among independent 
corpus builders.

8.  Corpora featuring Norwegian are hosted by Corpuscle (2017), a corpus manager system that 
is part of the European Common Language Resources and Technology Infrastructure network 
(CLARIN 2012). This integrated system constitutes a source of resources, but it is not directly 
accessible to independent researchers.

9.  Available at <http://www.laurenceanthony.net/software.html> (19 February 2018).
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Possibly the most troubling among the challenges parallel corpus builders 
and users face is the need to process text in language-specific ways as the vast 
majority of processing tools are created and developed for one particular language, 
generally English.

Parallel corpora necessarily involve at least a second language, and problems 
arise at every stage of analysis and annotation. If we take POS tagging as an 
example, the tagsets are not identical, even in the case of so-called language-inde-
pendent taggers like TreeTagger (Schmid 1994). This makes it necessary to make 
adjustments when using them as search inputs on aligned source and target texts. 
The same is true of other types of annotation, namely pragmatic and semantic, as 
shown by the USAS scheme. Semantic annotation can and must be standardized, 
but expanding the categories shows that the degree of granularity, meaning range 
and distribution, are different depending on the language. This is why bi/multilin-
gual semantic annotation uses a simplified, unified taxonomy. Sacrificing degrees 
of granularity contributes to formulating an increasingly standardized tagset.

A second challenge is the language model underlying the analysis. As under-
lined in previous works (Rabadán 2016), approaches underlying standard studies 
of each particular language often represent case studies in contrast in themselves. 
Different frameworks may yield different (sub)categories, established with slightly 
different criteria, which result in perfectly equivalent items being considered dif-
ferent phenomena cross-linguistically. One example is English “polarity-sensitive 
aspectual adjuncts” (Huddleston & Pullum 2002: 710); In the standard gram-
mar of Spanish, these are considered a marginal use of “phasal adverbs” (RAE 

Figure 6.  AntPConc screenshot
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2009: 2330–2338), and not necessarily related to polarity (Rabadán 2015). The 
projection of one framework of analysis developed on and for a specific language 
or family of languages onto another also occurs frequently. The idea that methods 
and categorization are totally language-independent is not supported by empirical 
data, as shown by the mapping(s) of modal resources in English and in Spanish. 
Substantial contrastive evidence suggests that models do not always “travel well” 
into second languages (Rabadán 2006; Ramón 2009, among others).

A third challenge concerns the querying capabilities of our corpus process-
ing tools. As already mentioned, it is common place for corpora to be designed 
for a particular purpose. Among the constraints this poses for additional, new 
research, is the difficulty of querying for different research purposes, which is far 
from straightforward. An effective way to overcome such difficulties is to “design” 
a custom-made set of querying strategies that allow already available resources to 
be used for a new purpose. An example is the querying protocol used to analyze 
English affixal negation translated into Spanish (Rabadán & Izquierdo 2013).

Nevertheless, available parallel corpora are an unbeatable source of empirical 
information for content-rich applications, as the following example illustrates.

7.	 Applications

Increasingly, new application types addressing different applied problems are be-
ing added to the more frequent and hugely necessary dictionaries, glossaries or 
terminological databases. One example of fruitful research based on parallel data 
is provided by PETRA 1.0© (Rabadán et al. 2014), a post-editing and evaluation 
aid which uses P-ACTRES 2.0 in combination with the Corpus de Referencia del 
Español Actual (CREA), a monolingual corpus sponsored by the Real Academia 
Española de la Lengua.10

PETRA 1.0© is a computerized post-editing tool that uses corpus-based 
contrastive information to assess the correction and acceptability of grammati-
cal usage in Spanish translations from English. It can also handle poor writing in 
original Spanish suffering from heavy interference from English. The prototype 
has been developed for the language pair English→Spanish and the register is 
general language and the mode written.11

10.  Bowker (2002: 191), for example, proposes combining the data obtained from three differ-
ent corpora: a quality corpus, a quantity corpus and an inappropriate corpus (a parallel corpus 
packed with unaudited translations).

11.  The long-term idea is to build up post-editing tools for specific domains and genres, that is, 
business and management written genres, gadget/ appliance instruction manuals, etc.
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PETRA 1.0© runs on empirical, corpus-based, statistically significant contras-
tive differences between English and Spanish, which have been conceptualized as 
anchors (Rabadán 2008, 2010), that is, grammatical areas that present different 
solutions in translated and non-translated Spanish, for example, cualquier(a) 
(Rabadán 2011). As it works on language pair-bound data, PETRA 1.0© would need 
to activate a different set of anchors for each language combination and direction.

The prototype requires the user to upload his or her translation into Spanish 
and offers two types of evaluation. One is fully automated and uses quantitative 
information exclusively. The other, more advanced, requires some simple user 
intervention and uses both quantitative and qualitative data. In both cases, the 
system uses a built-in, frequency-based, quality control model, which runs on 
statistical calculations and (i) offers an assessment on a scale between 5 and 0, and 
(ii) identifies and details the elements that need improvement. The app features a 
highly usable platform-independent interface that testers have reported as attrac-
tive and web-based technology ensures easy access from any device with an in-
ternet connection. PETRA 1.0© is primarily addressed to language professionals. 
Testers have reported high reliability and have given a high rate of approval to the 
straightforward marking of areas to improve and to the possibility of downloading 
the assessment report as a pdf document.

PETRA 1.0© is constantly evolving and areas of improvement are addressed 
as they become evident, or as soon as information is reported on malfunctions or 
possible upgrades. For example, the version 1.1 includes information about the 
threshold, maximum numbers, and the number of quantitative anchors which 
could fall within the limits of acceptability.

The 1.0 version is a substantial contribution to the revision toolkit, as well 
as an empirical tool for dealing with poor TL performance. It saves time and is 
user friendly, as no particular training or equipment is required, and it offers the 
possibility of repeated evaluations and the replicability of the evaluation.

While PETRA 1.0© clearly offers advantages to language professionals, from 
the perspective of the application’s builders it presents some drawbacks that could 
be addressed with collaborative work to identify additional anchors to use in as-
sessment. This task demands labor and time-intensive, corpus-based contrast and 
only a few sub-tasks can be automated, as it necessarily requires expert knowledge.

Other time and money-saving applications based on bi/multilingual parallel 
corpora include technical and professional writing aids (Labrador, Alaiz-Moretón 
& Sanjurjo-González 2014) and bitext drafting (Rabadán, Colwell & Sanjurjo-
González 2016), among others.
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8.	 Useful strategies

Rather than revisit and discuss the main argument of this chapter again, that is, 
the need to increase collaborative efforts to make the most of existing parallel 
resources, I offer here in summary a short list of “action points” to assist those 
about to embark on a new project or to update an old one:

1.	 Have very clear research questions,
2.	 Review available corpora,
3.	 Make sure materials are reliable when applicable,
4.	 Try to build upon what has already been done rather than starting from 

scratch,
5.	 If necessary, consider adding extra tags onto already existing corpora,
6.	 Adopt a creative approach when querying,
7.	 Use parallel and monolingual corpora in combination to attain richer results,
8.	 On receiving generous access to resources, respond by contributing gener-

ously to those particular resources,
9.	 Behave and act as part of a community and recall that sharing common inter-

ests is the basis of collaborative effort.

9.	 Conclusions

Parallel corpora are fundamental to a number of tasks and processes of critical 
importance to linguistics, NLP, and translation studies, among other fields. They 
provide empirical material for extensive contrastive analysis L1-L2-Lx, which 
results in deeper insights into the nature and the functioning of both individual 
languages and cross-linguistic relations.

In spite of the obvious benefits, in the context of the languages discussed in 
this chapter, this evidence has not sparked a generalized recycling, reusing, and 
sharing of parallel corpora, for a myriad of reasons. By insisting on (nearly) new 
resources for upcoming projects, precious time is being wasted and efforts dupli-
cated that could be more profitably invested in upgrading existing corpora to make 
them amenable to research aims different to those that informed the initial design.

Project outreach and corpus usefulness can also be enhanced by combining 
parallel data with those yielded by comparable and/or monolingual corpora.

Techniques such as Chesterman’s verification of TL fit (2004: 6) can offer 
valuable insights into interlanguage or discrepancies in obligatory translational 
adjustments. Reservations about the influence of interlanguage in the results 
(Mauranen 1999) can be addressed by using bilingual comparable corpora and/or 
a TL monolingual corpus in the same project.
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Adding layers of annotation to already existing corpora is another way of ex-
tending their life span. Enriching POS tagged corpora with a semantic annotation 
layer following a standardized system would provide access to substantial research 
lines as well as possibilities for practical applications.

For the time being, parallel corpora are a valuable tool for verifying hypoth-
eses, which is fundamental for formulating theoretical principles in fields such as 
linguistics and translation studies. As sources of validated data, they are crucial 
for content-rich applications designed to simplify applied tasks for the end user.

Parallel corpora have shown their worth in the improvement of NLP processes 
using corpus human-validated materials. These are used in machine learning to 
train larger corpora and expand the range of tasks to be undertaken automatically, 
among them information retrieval, machine translation, or speech recognition.

And a final caveat: whereas the advent of “big data” has certainly opened 
fascinating, new possibilities, for the time being the fact remains that only more 
granular analyses of language can be taken as a reliable basis for pushing forward 
truly successful language task automation. As yet, our best tool to move beyond the 
proliferation of project-specific resources is to invest in adaptive corpus practices, 
and this means verified, richly annotated bi/multilingual parallel corpora which 
are maximally processable and reusable.
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Innovations in parallel corpus 
alignment and retrieval

Martin Volk
University of Zurich

In this chapter, we give an overview of parallel corpus annotation, alignment 
and retrieval. We present standard annotation methods such as Part-of-Speech 
tagging, lemmatization and dependency parsing, but we also introduce 
language-specific methods, for example for dealing with split verbs or truncated 
compounds in German. Our corpus annotation includes the identification of 
code-switching within sentences as a special case of language identification. 
We argue for careful sentence and word alignment for parallel corpora. And we 
explain how word alignment is the basis for a wide range of applications from 
translation variant ranking to lemma disambiguation.

Keywords: multiparallel corpora, corpus annotation, word alignment, corpus 
retrieval

1.	 Introduction

In recent years, an increasing number of large parallel corpora have become 
available for research in natural language processing. The best known is Europarl, 
which contains the proceedings of the European parliament (Koehn 2005; Graёn 
et  al. 2014) with around 50 million tokens in the languages of the European 
Union. Other well-known multilingual and multiparallel corpora are JRC Acquis 
(Steinberger et  al. 2006) with the EU law collection, OpenSubtitles (Lison & 
Tiedemann 2016), United Nations documents (Ziemski et al. 2016), and collec-
tions of patent applications (Junczys-Dowmunt et al. 2016).

Switzerland is a country with four official languages (French, German, Italian, 
and Rumansh) and, because of the many international companies and organiza-
tions in Switzerland, English is becoming ever more popular. Therefore, there is a 
constant need for translations between these languages and this is a natural basis 
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for a plethora of parallel corpora. We have taken advantage of this situation and 
collected and annotated various Swiss parallel corpora.

Our research group specializes in building parallel corpora for special 
domains which span over time: We have digitized parallel texts from the Swiss 
Alpine Club in French and German from 1957 until today (Göhring & Volk 2011), 
banking texts in English, French, German and Italian from 1895 up to the present 
(Volk et al. 2016a), and the announcements of the Swiss federal government (DE: 
Bundesblatt, FR: Feuille fédérale, IT: Foglio federale) since 1849.

We have surveyed different online search systems over parallel corpora, the 
best known being Linguee, Glosbe and Tradooit (Volk et al. 2014). For each, we 
identified different user groups (language learners, translators, linguists, language 
technologists) and their different needs when querying these corpora.

In the current chapter, we will focus on the latest methods in the automatic 
annotation and alignment of parallel corpora. We will argue that word alignment 
across languages improves annotation. In fact, we argue that the annotation of 
parallel corpora will be superior in quality to any monolingual annotation. We 
focus on parallel corpora for linguistic and translation studies, but we believe that 
parallel corpus search systems are also interesting for language learners for viewing 
translation variants in context and for computational linguists who want to evalu-
ate the quality of, for instance, automatic sentence alignment or word alignment.

The chapter is structured as follows. In Section  2, we describe corpus an-
notation methods, starting from standard Part-of-Speech tagging, lemmatization 
and dependency parsing. This will lead us to advanced techniques such as prefix 
re-attachment of split verbs in German and the detection of code-switching within 
sentences. Section 3 is devoted to alignment techniques and their benefits for cor-
pus annotation such as word sense disambiguation with practical applications in 
lemma disambiguation and named entity recognition. In Section 4, we give usage 
examples of our parallel corpora including translation discovery and translation 
error detection. We conclude with speculations about the future of parallel corpus 
retrieval systems.

2.	 Corpus annotations

Corpus building starts with corpus collection, cleaning, and tokenization. The lat-
ter is often language-specific and therefore multilingual corpora require language 
identification. Typically, identification is done on the sentence level. For each sen-
tence, we compute the language in order to be able to use the appropriate process-
ing tools during corpus annotation. Using a part-of-speech tagger that was trained 
for one language to annotate a sentence in another language will lead to erratic 
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results. Therefore, language identification on the sentence level is of paramount 
importance for all texts with mixed languages, if only for the proper treatment of 
quotes and titles in “foreign” languages.

Automatic language identification is typically based on statistics of character-
trigrams and is reliable for sentences of length 50 and more characters. For shorter 
sentences, we usually propagate the language of the previous sentence. This leaves 
the problem of code-switching within a sentence. Our corpora have “foreign” 
language fragments within sentences. Example (1) shows a German sentence from 
our Alpine corpus with an insertion in English framed by quotation marks.

	 (1)	 DE:	�… und	ich	finde	es “very nice and delightful”	einen Vortrag halten zu 
dürfen.

		  EN:	�…	and	I	 find	 it	 “very nice and delightful”	 to be able to give a talk.

We have therefore included a code-switch detector in our corpus annotation 
pipeline which checks the language for intra-sentential word sequences framed by 
quotation marks. If the language within the frame is different from the language 
of the surrounding sentence, then we annotate the word sequence as a code-
switching block and exempt it from the processing tools (Volk & Clematide 2014). 
We decided not to assign language-specific POS tags to the code-switch sequence 
since it often is not a complete sentence. Rather, we assign the POS tags for foreign 
words in the respective language of the matrix sentence (e.g. FW for English, ET 
for French, FM for German).

2.1	 General corpus annotation

Part-of-speech (PoS) tagging is standard procedure when the corpora are intended 
for linguistic research. There are a number of POS taggers available with parameter 
files for many large languages of Europe. Most of the time, the parameter files are 
the result of training the taggers on newspaper texts. This means that the taggers 
work best on newspaper texts and gradually worse the more the corpus material 
differs from newspapers.

In addition, the standard parameter files cater to the “usual” POS tag set for 
each language. This can be bothersome for the user of a multi-parallel corpus who 
will have to adapt his queries to each tag set. For example, the tag for proper name 
in the German STTS is NE, in French it is typically N_P, and in the English Penn 
tagset it is NNP for singular and NNPS for plural names. Therefore, in multilingual 
environments we welcome universal POS tags (Petrov et al. 2012), which facilitate 
retrieval enormously. There are now mappings from many language-specific POS 
tagsets to universal POS tags.
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Often, POS tagging also provides lemmas. For example, the TreeTagger out-
puts lemmas for word form – lemma pairs that it has seen in its training corpus. 
For all other word forms, the corpus builder may provide a tagger lexicon with ad-
ditional pairs. These pairs lack the probabilities that tagger training derives from 
a manually annotated corpus, but for word forms with little or no PoS ambiguity 
the extension of the tagger lexicon is still useful. So, additional lemma information 
from other corpora or from dictionaries or morphological analyzers is valuable.

Recent parallel corpora have been annotated with more annotation layers: 
Named entity recognition (NER) is a popular method for a first step towards 
semantic annotation. Typically, it involves the recognition of person names, loca-
tion names and organization names which are the central classes when processing 
newspaper texts. Special text types may require other name classes (e.g. event 
names) or more fine-grained distinctions. For example, in our parallel corpus of 
Alpine texts we sub-classify toponyms into the name classes of mountains, gla-
ciers, lakes, valleys, cabins, and cities. Toponyms are essential for mountaineering 
reports and therefore appear very frequently.

Figure 1.  A Multilingwis query with hits in six Europarl languages

Shallow NER includes only the recognition and classification of names. A deeper 
analysis includes co-reference resolution (Ebling et  al. 2011) and entity linking 
(sometimes called grounding). Monolingual co-reference resolution will deal with 
mention variants like Grand Combin = Combin, while multilingual co-references 
will catch translation variants as for example DE: Matterhorn = FR: Combin = IT: 
Combino. Monolingual co-references might include anaphora resolution and will 
thus allow for investigating coherence phenomena in texts.
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Entity linking might seem irrelevant for linguistic research. Why is it impor-
tant to know whether “Michael Jackson” in a given document relates to the singer 
or the basketball player? Why should we care whether “Sydney” refers to a town in 
Australia or in Canada? Obviously, the semantic interpretation of the surround-
ing text will profit from the disambiguation of these names and is therefore also 
of interest to linguists and translation scholars. Lately, dependency parsing has 
become available for many languages (e.g. Maltparser, Spacy, Stanford, etc.). These 
parsers allow for the efficient analysis of large corpora with a labeled attachment 
score of 80–90% (McDonald & Nivre 2011) and higher values for unlabeled at-
tachment. Even though parsing is far from perfect, the automatically assigned 
syntax information opens a whole range of new possibilities for corpus linguistics. 
For example, searches for verb-object relations no longer need to speculate on 
co-occurrence in some arbitrary range but can be conditioned on parsing evi-
dence. With parsing, we can find candidates for support verb construction like to 
take into consideration or for verb sub-categorizations for particular prepositional 
objects like to wait for.

In analogy to universal POS tags, there are also universal dependency labels. 
We encourage the use of such universal labels especially in the context of parallel 
corpus annotation. The use of language-specific dependency labels only makes 
sense when fine-grained distinctions that are lost in the conversion to universal 
labels are being investigated.

Sentiment annotation might be useful for some text types (such as newspaper 
editorials) to mark whether a paragraph is positive or negative about an event, 
an organization or a product. Tools for sentiment analysis have been developed 
for social media texts (tweets, blogs, reviews), but can also be used to label other 
text types. Annotations of parallel texts in multiple languages profit from each 
other through cross-language comparisons. If the text is positive in language 1, 
its translation will also be positive in language 2. So, sentiment analysis tools for 
both languages can profit from each other, and the precision of annotations can be 
increased by using only judgments that are in agreement.

2.2	 Exploiting parallel corpora for annotation

Traditionally, most corpus annotation is done monolingually. This means that 
POS tagging, lemmatization and parsing of for example a German corpus is done 
irrespective of a parallel text in English or any other language. However, the paral-
lel text may help to disambiguate and thus to improve the annotation precision 
on many levels. Most obviously, the parallel corpus helps to determine the correct 
word sense in a given sentence. For example, the word Mönch in our Alpine corpus 
may refer to a prominent mountain in central Switzerland or to a monk (= male 
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person in a monastery). If the corresponding sentence in the English or French 
translation also contains the word Mönch, then it is clear that the ambiguous word 
in the German sentence refers to the mountain name.

We have developed a similar kind of disambiguation for lemmas. For example, 
the German word form gehört may have the lemma hören (EN: to hear) or gehören 
(EN: to belong). Depending on the corresponding sentence in English or any 
other language, we can easily compute the correct lemma for the ambiguous word 
in the German sentence (Volk et  al. 2016a). Of course, this kind of knowledge 
transfer between the languages in a parallel corpus presupposes word alignments 
across the languages.

2.3	 Language-specific corpus annotation

In addition to these general considerations on annotation, many languages will 
have specific requirements. Compounding languages like German or Swedish 
will profit from compound segmentation in lemmatization. E.g. a German text 
might mention the compounds Montblanc-Besteigung, Mont-Blanc-Expedition, 
Montblancgipfel with or without a hyphen, and we will miss the mountain name 
Montblanc if we do not split these compounds and normalize the spelling variants. 
Splitting and normalization also facilitate cross-lingual word alignment since it 
reduces 1-to-many alignments.

In addition, splitting allows for the correct interpretation of elliptical com-
pounds. Patterns like German Schnee- und Eismassen (EN: snow and ice masses) 
are an abbreviation for Schneemassen und Eismassen. The elliptical compound 
can be resolved by splitting the complete compound Eis#massen and adding the 
final element of the complete compound to the lemma of the elliptical compound 
(Aepli & Volk 2013).

Another example of a language-specific annotation is the re-attachment of 
German verb prefixes that occur separated in the sentence. In example sentence 2 
the prefix auf (EN: on) needs to be re-attached to the verb stem fällt (EN: falls) in 
order to compute the correct verb lemma auffallen (EN: to strike, to notice) (Volk 
et al. 2016b).

	 (2)	 DE:	Selber fällt mir der kleine Fehler aber kaum auf.
		  EN:	However I do not notice the little mistake.

Our re-attachment algorithm is based on POS tags and re-attaches the separated 
prefix to the most recent preceding finite verb form when this results in a valid 
German prefix verb (from a manually curated list of about 8000 such verbs). It 
works with 96.8% precision when evaluated against manually re-attached prefixes 
in the TüBa/DZ treebank.
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For languages with large inflectional paradigms, for example agglutinative 
languages like Finnish, Turkish or Quechua, the word alignment on the level of 
word forms might not be practical. A noun form in Quechua, for instance, might 
correspond to a relative clause in English. In these cases it is advantageous to split 
the word form into its morphemes and to compute the alignment on the mor-
pheme level. We have experimented with this kind of alignment between Spanish 
and Quechua, and it has resulted in a clear increase in precision and recall of the 
aligned items (Rios et al. 2012).

3.	 Aligning parallel corpora

Document alignment is the starting point of all alignment activities. If a corpus is 
built on OCRed text or on web-crawled text, then document alignment requires 
article boundary detection and subsequent document alignment based on proper-
ties such as author names, article lengths and publication dates.

The next step is sentence alignment, which is a precondition for any exploita-
tion of parallel corpora. Sentence alignment can be computed efficiently based on 
length comparisons (based on character counts), co-occurring numbers, names 
and cognates. Hun-Align is a sentence aligner that implements a two-pass algo-
rithm which does a rough alignment and builds a bilingual dictionary in the first 
pass and uses this dictionary in the second pass for refined sentence alignment. It 
works well for parallel texts that have corresponding sentences in the same order 
(monotonicity condition) and with few omissions.

BleuAlign (Sennrich & Volk 2011) is a tool for sentence alignment of noisy 
text. When aligning sentences between languages 1 and 2, BleuAlign uses a 
machine translation of the sentences from language 1 into language 2 and then 
compares the automatically translated sentences with the human-translated sen-
tences in language 2 in order to determine the alignment. The comparison is done 
with the BLEU word-n-gram metric which was developed for machine translation 
evaluation.

Finally, we compute word alignments through GIZA, the Berkeley Aligner 
or FastAlign. Word alignment finds corresponding words or phrases in aligned 
sentence pairs. It can be computed on word forms or lemmas. Word alignment 
enables for example sorting the hits after translation variants (which may cor-
respond to different word senses). It also enables annotation transfer (e.g. trans-
ferring name classes across languages) and cross-language disambiguation. Word 
alignment has opened many new avenues for linguistic research and translation 
studies over parallel corpora.
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4.	 Retrieval from parallel corpora

The Corpus Query Workbench has become a de facto standard for retrieval from 
annotated monolingual corpora. It allows simple and complex queries over words 
and their associated features (like POS tags, lemmas, name classes etc.). There is 
no such standard retrieval tool for parallel corpora.

Different commercial web sites offer searches over parallel corpora as a 
substitute or complement to bilingual dictionary searches. Most notably these 
are Linguee, Glosbe and Tradooit. But on these sites the texts do not have any 
linguistic annotation. SketchEngine is one of the few search systems that allows for 
query conditions to be specified over both sentences in a parallel sentence-aligned 
corpus. But it does not exploit automatically computed word alignment.

We are working towards such a flexible and powerful retrieval tool for parallel 
corpora. Our prototype system, Multilingwis,1 allows for word form or lemma 
searches, for fixed sequence and bag-of-word searches and for the exclusion of 
function words from queries. We have also included the option to filter for source 
language. In this case, the query (in any of the supported languages) results only 
in hits with utterances that originate in a specific source language. For example, I 
could search for the German Binnenmarkt only in those cases where the original 
utterance is in French. This allows the researcher to distinguish between searches 
in original texts versus translations.

Figure 2.  Query result for “single market” on Europarl German–English with full 
annotation display

1.  <pub.cl.uzh.ch/purl/multilingwis>.
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In a second prototype, we have experimented with database searches over 
multi-parallel texts including displays of the hits as parallel dependency trees with 
POS tags and word alignment (see Figure 2).

Inspiration for designing retrieval systems for annotated and aligned parallel 
corpora may come from research on parallel treebanks. We have compiled small 
hand-crafted parallel treebanks and developed a tool with a powerful query lan-
guage (Volk et al. 2011). A search system for larger parallel treebanks has been 
presented in (Meurer 2012).

Word alignment provides the basis for many different application scenarios. 
For example, word aligned corpora allow for translation discovery. We built a 
parallel corpus English–German of film and TV subtitles. When we queried for 
the German word fragen we found the obvious English translation variants to ask, 
to say, to wonder, to question (in this order of frequency). But next in the ranked 
list we found to go, which looked like an alignment error at first sight. But on closer 
inspection we discovered that this is a real translation option for German fragen as 
in the following example sentences.

	 (3)	 DE:	…	 und	sie	 fragte	 “Was ist das?”
		  EN:	…	 and	she	 goes,	 “What’s that?”

	 (4)	 DE:	Ich	 war	jung.	 Ich fragte “Wo ist England?”
		  EN:	I	 was	young.	 I went, “Wherés England?”

A special case of translation discovery is translation error detection. For example, 
we checked for translation variants of month names. When we queried for the 
English July we found that in about 1% of the translations it is erroneously trans-
lated with German Juni, French Juin, and Spanish Junio all meaning June. We 
observed this confusion in many of our parallel corpora. Obviously, the similarity 
of the month names June and July is confusing for human translators.

The process of translation error detection can be automated if word alignment 
works reliably and if the possible translations for a given query term are clearly 
defined (as is the case in the above example of month names).

Another application of parallel corpora is synonym detection through mir-
roring. Starting from a query in one language and then querying back from a 
translation hit in another language will lead to synonyms in the initial language. 
For example, when we searched for the idiomatic German adverb phrase klipp und 
klar, we found that quite clear and very clearly are among the top English transla-
tion variants in Europarl (cf. Figure 1). Now, if we query for very clearly in the 
opposite direction, we get the German sehr deutlich, ganz klar and ganz eindeutig 
which are synonymous expressions for the initial query phrase klipp und klar.
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Queries over parallel corpora provide translation variant ranking based on 
corpus frequencies. These frequencies are obviously dependent on the corpus 
(more precisely, on the textual domain). For example, when querying for the 
German word Leiter (EN: leader or ladder or electrical conductor) we get different 
rankings for the French translation variants in our Alpine corpus in comparison 
to our corpus of Swiss laws. In the Alpine corpus the French échelle (EN: ladder) 
is ranked second after chef whereas in the Swiss Laws in French échelle is only on 
fifth place after conducteur, directeur, chef, responsable.

Augustinus et  al. (2016) present a special user interface for example-based 
querying. This could be a possible future direction for large parallel corpora.

5.	 Conclusion

We have outlined a number of issues for the annotation and alignment of paral-
lel corpora. We have argued that there are standard corpus annotation tools that 
work for many languages, and there are language-specific annotations that, for 
example, deal with elliptical compounds and separated verb prefixes in German. 
In addition, parallel corpora require automatic alignment not only on the sentence 
level but also for words and phrases. This level of alignment opens up many new 
applications such as translation discovery and translation error detection.

There is still no powerful and flexible search tool for annotated parallel cor-
pora. We are developing Multilingwis, which already has some innovative features 
but still lacks a query language that comes close to the coverage of standard mono-
lingual corpus query tools.
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InterCorp
A parallel corpus of 40 languages

Petr Čermák
Charles University Prague

This chapter presents the current version of InterCorp, a parallel corpus created 
at the Faculty of Arts, Charles University in Prague. The corpus contains texts 
in Czech aligned with one or more foreign-language version(s), including 
Czech and 39 other languages. The chapter analyses its structure and technical 
parameters, and describes some technical tools used with the corpus (Kontext, 
a corpus query interface, and InterText, a parallel text alignment editor 
created specifically for the project). Similarly, the contribution discusses Treq 
(Translation Equivalents Database), a collection of bilingual Czech-foreign 
language dictionaries built automatically from InterCorp. In the last section of 
the chapter, the possibilities for methodological and linguistic exploitation of the 
corpus are discussed.

Keywords: parallel corpus, InterCorp, comparison of languages, Spanish, Czech 
National Corpus

1.	 Introduction

The aim of this chapter is to present the current version of InterCorp, a parallel 
corpus created at the Faculty of Arts, Charles University in Prague. The original 
intention of the project, in 2005, was to create a parallel corpus for most of the 
languages studied at the Faculty of Arts. In a brief description of the first phase 
of the project (Čermák 2007), we wrote that we hoped the final corpus would 
contain textual data in 24 languages along with their Czech equivalents, and the 
Spanish part would comprise at least 4,500,000 lexical units. This chapter demon-
strates, among other things, that InterCorp has radically surpassed our original 
expectations.
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2.	 Description of the corpus

InterCorp is a part of the vast Czech National Corpus (CNC), a group of various types 
of corpora that map the past and present of the Czech language with a great amount 
of linguistic data. This means that InterCorp was not built from scratch. On the one 
hand, there was a large quantity of existing linguistic data in Czech available for 
translation into other languages; on the other, a team of experienced specialists with 
sophisticated technical skills was available for work on the future parallel corpus.

It is only logical, therefore, that the pivot language of this corpus is Czech: The 
corpus contains texts in Czech (either in the original or in translation from other 
languages that form part of the corpus) aligned with one or more foreign-language 
versions (Czech and 39 other languages are included). This principle allows us 
to combine languages and to create a large number of bilingual, trilingual (etc.) 
subcorpora that logically differ in size; all “foreign” texts have Czech counterparts, 
whilst a foreign text does not necessarily have a counterpart in an additional 
foreign language. After registration, the use of InterCorp is free of charge because 
the aim of the project is to provide a source of data for theoretical studies, student 
research, foreign-language learning, etc., and to serve the general and academic 
public rather than generate profit.

The corpus can be accessed via a standard web browser from the integrated 
search interface Kontext. Kontext is a CNC-developed corpus query interface 
(developed by Tomáš Machálek, Machálek 2016), and it uses the Manatee server.

During the creation of InterCorp, various technical tools were used (for ex-
ample, lemmatizers and taggers specific to different languages). The texts were 
aligned using InterText, a parallel text alignment editor created specifically for 
the InterCorp project but also used by other research groups (Vondřička 2016). 
This unique editor offers two different applications: InterText Server, a server 
application with a web-based interface for large projects, and InterText Editor, a 
desktop application enabling text alignment for personal use; for further details 
see Vondřička (2014).

Both of the CNC-developed tools, Kontext and InterText, are open-source 
tools available from <https://github.com/czcorpus>. The InterCorp project team 
encourages anyone who is interested to use them; in addition, assistance is offered 
with installation and configuration. Both tools are constantly being developed 
and supplemented with new functions, often based on user requests. InterText’s 
author, Pavel Vondřička, characterizes the tool as follows (Vondřička 2014: 1875):

… the tool has been developed with flexibility in mind, and thus it can be used 
for several other purposes, including small personal projects or creation of 
translational databases. It has already been used in several other research projects 
world-wide, providing useful feedback.
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It is evident that the improvements made to the tools reflect two tendencies that 
are difficult to reconcile: a desire to make the corpus more perfect in technical 
terms, and the need also to make it more user-friendly.

The goal is to further improve the usability, flexibility, scalability, and robustness 
(especially of the personal application InterText editor), in order to make it more 
and more user-friendly and useful both within the InterCorp project and for as 
many other similar purposes as possible, beyond the demands of the project 
itself. The tool is meant to generally help linguists and translation scholars (or 
translators) with various tasks related to alignment of texts, which are otherwise 
difficult without deeper technical skills. However, no application can offer both 
full flexibility and simplicity at the same time. Therefore, the user may often be 
in need to adapt various aspects of the software by means of configuring it for his 
own particular purpose. Improving configurability and a detailed documentation 
is thus also a priority.� (Vondřička 2014: 1878)

As we can see, the InterCorp team makes every effort to ensure that not only the 
parallel corpus itself but also the technical expertise of its team members are of 
maximum benefit to the user.

The corpus comprises two basic parts, known respectively as the Core and 
the Collections. The Core consists mostly of fiction, and its texts were aligned 
manually by members of a team of nearly 200 individuals who cooperated on the 
collection and alignment of thousands of texts for this part of the parallel corpus. 
The intention is to have as many contemporary texts as possible, which means 
that, with a small number of exceptions, only texts originating after World War II 
have been used. Certain problems related to achieving a balanced mix of fiction-
oriented texts (i.e. in the Core) are discussed in Rosen & Vavřín (2012).

The Collections offer automatically processed texts that, in the current version 
of the corpus, comprise:

–	 political commentaries published by Project Syndicate and VoxEurop (for-
merly PressEurop);

–	 a package of legal texts of the European Union from the Acquis Communautaire 
corpus;

–	 proceedings of the European Parliament dated 2007–2011 from the Europarl 
corpus; and

–	 film subtitles from the Open Subtitles database.

Users can also select a part of the corpus. If they use the Collections, they should ex-
pect a high number of misaligned segments due to the use of automatic alignment. 
On the other hand, the alignment of the Core texts is of a very high quality. In the 
current release of InterCorp (Version 9, Rosen & Vavřín 2016), the ratio between the 
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Core and the Collections is approximately 1: 5.3 (the Core part: 231 million words 
in the aligned foreign language texts; the Collections part: 1,228 million words).

An updated version of InterCorp is released usually once a year. The current 
release consists of 1,460 million words in foreign languages, and 186 million words 
in Czech. (By comparison, Version 0 from 2008 comprised 25 million words in 
19 foreign languages, and Version 1 from 2009 comprised 35 million words in 20 
foreign languages.) Previous versions are still available (starting with Version 6).

The current version, Version 9, was published on September 9, 2016. It can 
be characterized as a referential, non-representative parallel corpus, consist-
ing of Czech and 39 foreign languages. Table 1 offers the numbers of words in 
selected languages:

Table 1.  Corpus size (in thousands of words)

Language Core Collections Total

Syndicate VoxEurop Aquis Europarl Subtitles

Catalan   4,632        0        0          0          0          0     4,632

Dutch 11,444    314 2,955 24,746 15,563 29,362   84,386

English 21,208 3,818 2,670 24,207 15,580 52,101 119,586

French 12,406 4,393 2,928 27,351 17,178 25,961   90,219

German 31,168 3,725 2,482 21,723 13,089   8,366   80,556

Italian   8,694    651 2,707 24,849 15,489 14,653   67,046

Polish 21,433        0 2,378 20,627 12,811 26,572   83,822

Portuguese   2,605    369 2,999 28,602 16,484 43,391   94,454

Romanian   3,432        0 2,737   8,199   9,446 34,128   57.944

Russian   4,788 3,174        0          0          0   6,885   14,848

Spanish 19,310 4,324 2,816 27,001 15,885 36,378 105,716

Albanian, Arabic, Belarusian, Bulgarian, Croatian, Danish, Estonian, Finnish, 
Greek, Hebrew, Hindu, Icelandic, Japanese, Lithuanian, Latvian, Macedonian, 
Malay, Maltese, Norwegian, Romani, Serbian, Slovak, Slovenian, Swedish, Turkish, 
Ukrainian, and Vietnamese are also available.

As we can see in Table 1, the language subcorpora are not equal in terms of 
size. As a whole, the English subcorpus is the largest, while the German subcorpus 
offers the largest Core (i.e. the part that is manually aligned). Some languages 
are included only in the Core (i.e. Catalan), others only in the Collections (i.e. 
Vietnamese), which is why some language subcorpora (i.e. Arabic, Catalan, 
Hindu, Icelandic, Japanese, Malay, Romani, Vietnamese) are very small and in 
need of expansion.
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More than one half of the languages are lemmatized (21 out of 40) and a 
similar proportion include morphological annotation (24 out of 40). However, for 
each language, the selection of tools was autonomous and took a variety of aspects 
into account; the project team calls this approach opportunistic:

The application of language-specific tools (tokenizers, morphological analyzers, 
taggers, lemmatizers) can be seen as an additional example of our opportunistic 
approach  – all of them have been acquired ready-made, trained elsewhere on 
monolingual data using a language-specific tagset. Each of the language-specific 
tools may thus represent a different conceptual and practical solution to a number 
of issues: tokenization, lemmatization, patterning of word classes and morpho-
logical categories. While some of the decisions reflect real contrasts between 
individual languages, others show differences in theoretical backgrounds and 
formal approaches.� (Rosen & Vavřín 2012: 2449)

2.1	 The Spanish part of the corpus

The Spanish part consists of both Core and Collections, and is the second-largest 
language subcorpus of all. Its Core, the fifth-largest of all, comprises both Spanish 
and Hispanoamerican texts. (A list of the texts is available on the search site of 
the Spanish subcorpus under the Choose texts button.) The Spanish subcorpus 

Table 2.  Subcorpora size (in tokens; all texts are included in every languages, both 
originals and translations)

Corpus Total Core Collections

Czech–Spanish Czech part 114,209,832 20,537,645   93,672,187

Spanish part 129,792,974 22,359,644 107,433,330

Spanish–English Spanish part 105,880,681   5,920,572   99,960,109

English part 108,108,209   6,099,523 102,008,686

Spanish–German Spanish part   72,621,070   8,151,413   64,469,657

German part   66,040,074   8,385,602   57,654,472

Spanish–French Spanish part   87,211,273   3,780,536   83,430,737

French part   89,442,739   4,119,726   85,323,013

Spanish–Italian Spanish part   75,136,463   6,498,480   68,637,983

Italian part   72,393,905   6,391,722   66,002,183

Spanish–Portuguese Spanish part   95,516,329   1,503,255   94,013,074

Portuguese part 100,305,816   1,659,799   98,646,017

Spanish–Catalan Spanish part     4,541,983   4,541,983                   0

Catalan part     5,296,694   5,296,694                   0
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team pays specific attention to the development of bilingual subcorpora with 
English, German, and other Romance languages. Table 2 provides information as 
to the size of some of these subcorpora in tokens; we wish to emphasize that only 
the Core consists of fiction-oriented texts that enable selection of the original/
target language and allow the researcher to take the direction of the translation 
into account:

The Spanish part of the corpus uses the TreeTagger, a tagger developed by 
Helmut Schmid at the Institute for Computational Linguistics of the University of 
Stuttgart (TreeTagger 2017).

3.	 Using the corpus

The search interface Kontext allows the user to compare up to four languages, 
selecting the source language and the aligned languages/subcorpora. Queries on 
one or more languages are possible by word form, by phrase, by CQL (Corpus 
Query Language) expression (including regular expressions) and by lemma and/
or morphosyntactic tag (not in all languages, only in the lemmatized or tagged 
ones respectively). The interface also enables the further specification of the query 
according to context and to meta-information: the user can select the group of 
texts (Core, Collections), the source language, and the target language (in the Core 
part only), the particular text of a particular author (in the Core part only), and so 
on. The default setting for the query is the entire corpus.

The first piece of information offered by the interface on the query result 
(Figure  1) includes the number of hits, i.p.m. (instances per million positions; 

Figure 1.  Query result offered by the interface (Spanish–English subcorpus, lemma lobo)
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related to the subcorpus selected by the user), and ARF (Average Reduced 
Frequency). The results of the query can subsequently be used and processed 
in a number of ways. For example, the user can sort them according to different 
criteria, shuffle them to obtain a random sample, or apply additional contextual 
filters to further refine the results. At the same time, the interface offers complex 
statistical processing so that the user may acquire the frequency of lemmas, word 
forms etc. (also relative to the preset text types, which facilitates research on lan-
guage variation) or search collocation candidates. He can also, of course, save the 
results in a format of his preference (xlsx, xml, txt, etc.).

4.	 Specific tools: Translation equivalents database

With more than 10 years of experience in developing this project, the InterCorp 
team is creating some specific, powerful supplementary instruments within the 
advanced parallel corpus. Treq (Translation Equivalents Database, <https://treq.
korpus.cz/>) is a collection of bilingual, Czech–foreign language dictionaries 
built automatically using material from InterCorp. Its current version is based on 
texts from Release 9. In the creation of Treq, the first step was to align the original 
and the translated texts word-to-word using statistical methods provided by the 
GIZA ++ program (Och & Ney 2003). The aligned word pairs were then sorted 
and summarized. (For further information see Škrabal & Vavřín 2017.)

In other words, Treq constitutes a running phase of creating dictionaries for 
many languages, based on the data in the parallel corpus. The user chooses a 
source language and a target language (theoretically with all the 40 languages of 
InterCorp being available, although, as is clear from our description of the struc-
ture of the corpus, some language subcorpora are very small and limited in their 
ability to combine with other languages) and restricts the extension of the corpus 
(the default setting works with the entire corpus; however, it is also possible to 
work with the fiction-oriented Core texts only, or with specific Collections). The 
query can be entered as pertaining either to a specific word form or to a lemma. 
The latest version of Treq also offers a multiword query option in which the user 
can search for a combination of words, which constitutes a significant functional 
improvement in the database.

The query result is a list of all translation candidates for the given word. The 
term “translation candidates” is important: after automatic excerption and align-
ment the results were not reviewed, and so the relative frequency of a given pair 
may serve only as an approximate indicator of reliability. The user has to browse 
the list of translation candidates and consider the relevancy of the translation 
(click on a particular candidate, browse its occurrences in InterCorp, and check 
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the translation contexts). The list usually contains a few errors – there are transla-
tions that cannot be considered adequate – but in general, the database provides 
information that can be highly useful to a translator or lexicographer. In addition, 
further improvements to Treq are expected to be made in the near future.

5.	 Exploiting InterCorp

As mentioned above, the aim of the project is to offer a source of data for theoreti-
cal studies, student research, foreign-language learning, etc. The last ten years have 
proven beyond doubt that InterCorp really can be put to use in all of these areas.

The linguistic application of InterCorp runs along two basic lines that are 
intertwined and frequently inseparable:

1.	 the testing of the methodological possibilities of InterCorp; and
2.	 the comparison of languages using the data provided by InterCorp.

It comes as no surprise that, in the first phase of the existence of InterCorp, the 
majority of studies was created by researchers involved either directly in the proj-
ect or in the field of Czech linguistics. The team of the Czech National Corpus as 
provider of the corpus organized various conferences in Prague dedicated to the 
creation and methodology of the corpus, paying special attention to the parallel 
corpus and InterCorp. The papers from those conferences (for example Čermák, 
Corness & Klégr 2010) recollect studies that test the parallel corpus InterCorp, 
exploring data from various languages included within it. Analyses of the findings 
of those studies and of user feedback have contributed not only to the continu-
ous improvement of the corpus but also to synthetic theoretical reflection on the 
present state and the future of the project (Rosen & Vavřín 2012; Čermák & Rosen 
2012; Rosen 2016; Nádvorníková 2017).

As the parallel corpus grows, the number of studies dedicated to the com-
parison of languages increases. Taking into consideration the fact that Czech is 
its pivot language and, as such, serves as the basis for all relations in the corpus, 
it is only logical and understandable that studies comparing Czech with another 
language predominate. Nevertheless, there have recently come into being many 
studies analysing two or more languages other than Czech, with only occasional 
reference to Czech as an “intermediate” language. To give an example from the 
field of Spanish/Romance linguistics, Štichauer and Čermák (2016) have under-
taken a comparative analysis of causative constructions in Spanish, Italian, and 
Czech. In total there are hundreds of scientific works that have used the InterCorp 
to date, as is clearly demonstrated by the large quantity of texts in the repository 
of bibliographical items based on the Czech National Corpus (Repository 2017).
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6.	 Conclusion

In this chapter, we have provided a brief description of one parallel corpus  – 
InterCorp – that should be considered rather exceptional, for a number of reasons. 
Since 2005, the year of its initial release, the project has grown in many different 
ways: the number of languages included in the parallel corpus has significantly 
increased along with the size of the subcorpora for the individual languages; the 
tools and the technical base are under constant development, reflecting general 
progress in the field; the number of users has steadily grown; and many studies 
utilizing this methodology have been published, providing the project team with 
highly useful feedback. In short, InterCorp is now a thoroughly tested, fully func-
tional tool that makes it possible to reliably compare 40 languages. You are invited 
to try it out for yourself.
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A multifunctional resource for language learning, 
translation and cross-linguistic research
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This chapter presents the bilingual parallel corpus PaGeS, compiled by the 
research group SpatiAlEs from the University of Santiago de Compostela. PaGeS 
currently amounts to nearly 20 million tokens and consists of texts originally 
written in German and in Spanish and their correspondent translations into the 
other language, as well as a small portion of German and Spanish translations 
from third languages. The present contribution introduces the main characteris-
tics of the PaGeS corpus, focusing on its design and compilation. It first explains 
the criteria for the selection of the texts and the details of text pre-processing, 
automatic alignment and manual review. It then addresses the search and display 
features describing the server architecture and indexing process. Finally, the 
intended development of the PaGeS corpus is briefly discussed.

Keywords: parallel corpora, corpus alignment, corpus visualization, Spanish, 
German

1.	 Introduction

The project1 to create the bilingual parallel corpus PaGeS2 (Parallel Corpus of 
German and Spanish) emerged as a result of the research demands of linguists 
studying the expression of spatial relations and motion events in German and 
Spanish. The corpus is meant to provide reliable data of written language use as 
the basis for contrastive analysis in this field of investigation.

1.  This project (2014–2020) is being carried out at the University of Santiago de Compostela by 
the research team SpatiAlEs, led by Prof. Irene Doval.

2.  <http://corpuspages.eu>.
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In order to meet this purpose, PaGeS records samples of present-day German 
-including as well Swiss and Austrian texts- and Spanish -European and Latin 
American- from a variety of genres rich in lexical forms and grammatical pat-
terns related to spatial notions. Source texts of both languages and their respective 
translations are carefully aligned, identifying corresponding sentences and smaller 
text segments in the original and translated versions. The query system allows 
monolingual as well as bilingual searches for words and sequences.

PaGeS has been conceived as a multi-modal and multi-functional language 
resource that will be publicly available. Among its multiple applications, it can be 
used in contrastive and general linguistics research in German and Spanish, trans-
lation studies, as well as in language teaching and language learning. Translators 
and learners at intermediate to advanced levels can use the corpus for finding 
multiple translation equivalents and contexts of use (Doval 2018: 182).

Existing multilingual corpora and other language resources that include 
German and Spanish bitexts offer valuable information on this pair of languages, 
but they scarcely assemble all the features required to meet the previously men-
tioned purposes. Some limitations relevant to our aims of research and application 
motivated our decision to build the PaGeS corpus.

First of all, most of the openly available multilingual resources are restricted to 
samples of highly specific text-types and domains, representing mainly legal and 
administrative or technical language use. This is the case of an important number 
of parallel corpora derived from source texts produced by the different institu-
tions of the European Union (see Steinberger et al. 2014 for an overview). These 
are contained, for example, in the corpus included in Multilingwis3 (Clematide 
et  al. 2016), a search tool developed at the university of Zürich that covers the 
debates of the European Parliament in seven languages. The same applies to the 
major part of the large collection of parallel corpora included in the Opus project 
authored by Jörg Tiedemann at Uppsala University (Tiedemann 2009). Besides 
administrative documents from European institutions, Opus4 covers journalistic 
texts and some minor collections from different online sources, as subtitles and 
technical documentation. Another huge multilingual parallel corpus is InterCorp,5 
compiled at Charles University in Prague (Čermák this volume). It covers 40 
languages including German and Spanish and uses Czech as pivot language, that 
is all texts are aligned with a single Czech version (original or translation). A 
smaller part of the corpus, the so-called core, consists mostly of fiction, whereas 

3.  <https://pub.cl.uzh.ch/projects/sparcling/multilingwis2.demo>. 

4.  <http://opus.lingfil.uu.se/>. 

5.  <http://ucnk.korpus.cz/intercorp/?lang=en>. 
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the greater part, the so-called collections, covers political commentaries, legal texts 
from EU-institutions, proceedings of the European Parliament and subtitles of 
movies and TV series.

Text-types specialized in legal, administrative or technical usage are not likely 
to provide the empirical data needed for linguistic inquiry into the expression of 
space and motion, our primary field of investigation, since they exhibit little varia-
tion in lexical forms and grammatical structures related to this semantic domain. 
Apart from linguistic research, the use of specialized corpora seems to be rather 
difficult in other fields of application, such as language teaching and language 
learning. As far as the fiction-oriented core part of InterCorp is concerned, users 
can search bilingual subcorpora for specific language pairs. In its current ninth 
release, the Spanish–German subcorpus contains 16.5 million tokens (Čermák, 
this volume). It has to be pointed out, however, that the major part of these are 
translations from third languages into Spanish and/or German, whereas direct 
translations represent only a very small part of them.6 Other subcorpora German / 
Spanish included in multilingual parallel corpora only comprise fictional texts 
written in German and their translations into Spanish. That is the case of the 
German–Spanish subcorpus included in COVALT.7 Still, this subcorpus is rather 
small, as it only contains 834,161 words (Molés-Cases & Oster, this volume).

Another very important factor to our research and to translation-based con-
trastive linguistics in general is the identification of source and target language. 
Investigation may be based on the analysis of direct translations between two 
languages under study, or may include the comparison of target texts translated 
from a third language as well. In any case, source and target texts have to be clearly 
differentiated and the direction of translation should be taken into account in 
order to derive sound conclusions from contrastive analysis. Available parallel 
corpora, however, do not always provide the relevant data. As far as documents of 
EU institutions are concerned, Steinberger et al. (2014: 6) observe:

The source language for most documents produced by the EU institutions is no 
longer known. This information is not part of the explicit meta-information avail-
able for the documents. […] It is likely that at least some documents were translated 
via an intermediate language, that is that there are translations of translations.

6.  According to Rosen (2016: 29; 31), in the 8th release of InterCorp the Spanish–German 
subcorpus in the core had a size of 11 million words but included only 587 thousand words in 
Spanish translations from German originals, and 901 thousand words in German translations 
from Spanish originals.

7.  <http://www.covalt.uji.es>.
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With respect to resources compiled automatically from bilingual web sites, such 
as Linguee,8 it appears to be even more difficult to determine the source language 
of the included texts.

On the whole, we found that direct translations between German and Spanish 
are rather scarce or cannot be safely identified in available multilingual parallel 
language resources.

Through the compilation of PaGeS we hope to compensate for the problems 
of existing resources and provide an extensive base of empirical data suitable 
for contrastive research and bilingual information on German and Spanish. In 
the following sections, we present the characteristics of the corpus focusing on 
its composition (Section  2), the text preprocessing, (Section  3), the automatic 
alignment and its manual review (Section  4), the search and display features 
(Section 5) and the server architecture and indexing process (Section 6). Finally, 
Section 7 provides a brief summary and our outlook on the further development 
of the corpus.

2.	 Components and content

At the present stage (February 2018), the corpus contains 19.2 million tokens 
and 655.321 bisegments, that is pairs of aligned text chunks (sentences or smaller 
segments) from 104 sources. The German original texts and their translations 
into Spanish account for 46.1%, and the Spanish original texts together with their 
German translations make up 37.6% of the total tokens. A smaller part of the cor-
pus (16%) contains translations into German and Spanish from other languages 
(so far English, French, Italian and Swedish). We think these texts provides useful 
data especially for translation studies since it allows the comparison of German 
and Spanish translations done from a third language source text. Table 1 gives a 
detailed account of numbers of tokens and sources at the present stage. Ongoing 
enlargement of the corpus is aimed at improving the balance of German and 
Spanish source language and at establishing a proportion of 10% of texts from 
a third language.

The compilation of the corpus has been restricted, for obvious reasons, to texts 
being available in both versions, original and direct translation, or, for a minor 
part of components, to being available in translation of a third-language source 
text into German and Spanish. For technical reasons, texts available in digital 
format were preferred. Apart from these conditions, the quality of the material has 
been a decisive criterion of text-selection. For this reason, only published editions, 

8.  <http://www.linguee.com>.
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of original texts as well as translations, which had passed the control of established 
publishing houses, have been included. On the other hand, as mentioned before, 
we preferred text-types and genres that were expected to present a wide range of 
expressions related to spatial relations and motion events.

The vast majority of the corpus texts (95%) belong to samples of narrative 
fiction, dating, with very few exceptions, from the last 50 years (1967–2014); the 
bulk of texts are from the first decades of the current century. Although compris-
ing a considerable range of subgenres from literary as well as from genre fiction, 
a significant part of the samples comes from crime, historical fiction, children’s 
literature and young adult fiction, that is from genres particularly dense and varied 
in the description of spatial configurations and motion events. The corpus also 
covers a small proportion of non-fiction samples (5%) from genres like self-help 
books, travel diaries and biographies.

3.	 Text preprocessing, textual mark-up and metadata

After having selected the texts according to the criteria mentioned in Section 2, 
these have to be preprocessed and prepared for the alignment process. For this 
purpose, all texts are stored as text files in a txt-format, in atxt format, using the 
common character encoding UTF-8. The first step of preprocessing aims at reduc-
ing the noise and achieving as much parallelism as possible between source and 
target text in order to achieve better results with the alignment software. First of all, 
passages that do not belong to the body text are removed, that is, front matter, such 
as title, colophon, frontispiece, dedication, epigraph, contents, foreword, preface, 
and back matter, such as appendix, bibliography, author’s and/or translator’s notes, 
glossaries, etc. Moreover, chapters epigraphs, pictures and captions are discarded. 
Afterwards, the texts are carefully proofread in order to detect and amend errors 

Table 1.  Composition of PaGeS

Components Sources Tokens Percent

German original text   54   4.253.900 22.4

German translation from Spanish   38   3.564.688 18.7

Spanish original text   38   3.584.908 18.9

Spanish translation from German   54   4.507.832 23.7

German translation from 3rd languages   12   1.577.794   8.0

Spanisch translation from 3rd languages   12   1.528.715   8.3

Total 104 19.017.837
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caused by the digitalization or conversion process. However, we do not correct 
spelling mistakes and do not adapt the German and Spanish original texts to the 
current spelling conventions.

Then, textual mark-up corresponding to the internal structure of the texts, that 
is the divisions in parts and chapters, is tagged. Smaller units, such as paragraphs, 
and further information concerning text formatting have not been considered yet.

Finally, descriptive metadata, that is “tags which encode descriptions of 
the corpus and its constituent texts” (Wynn 2008: 714–715) are collected and 
stored. The metadata list aims to be as detailed as possible, since we think this 
information could be extremely valuable for the conducting of linguistic and/or 
translational studies. For pairs of texts originally written in German and Spanish 
and then translated into Spanish and German, the metadata includes the following 
information: author’s and translator’s name, original and translated title, publica-
tion date and publisher of the original and translated version, original language 
and language version, and genre. Moreover, information about copyright, basic 
statistics (number of tokens, words and bisegments), and the name(s) of the align-
ment reviewer(s) are included. For texts originally written in another language 
and translated into German and Spanish, the metadata list additionally includes 
the original title and the publication year of the original version. This information 
is held in a separate database in tsv format and is linked to the single bitext files 
after the alignment process described in the following section.

4.	 Alignment9

Needless to say, the choice of an alignment tool constitutes one of the most fun-
damental decisions in the construction of a parallel corpus. In fact, the alignment 
and its accuracy play a crucial role for both the building and the exploitation of 
the corpus. For the corpus PaGeS, we decided to focus on sentence alignment 
systems, since this level of alignment is the most established for parallel corpora 
(see among others Tiedemann 2011: 37; Volk et al. 2014).

The choice of the alignment tool for PaGeS based on several tests conducted 
on five German and Spanish original texts and their corresponding translations 

9.  The terminology used in this section is mostly based on Tiedemann (2011) and Zanettin 
(2012).
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using the following alignment tools: ABBYY Aligner,10 bitext2tmx,11 cwb-align,12 
LF-Aligner, based on Hunalign,13 and Vanilla aligner.14 LF Aligner achieved the 
highest alignment accuracy and was therefore chosen.

LF Aligner is a GUI wrapper that includes the Hunalign sentence alignment 
system (Varga 2012: 199). Hunalign combines both a length-based and a lexical 
matching approach and is therefore a so-called hybrid algorithm (Tóth et al. 2008; 
Varga et al. 2005). The alignment process runs in three main steps:15 (1) Hunalign 
“builds alignments using a simple similarity measure” (Steinberger et al. 2006: 5), 
which is based “on sentence lengths and the ratio of identical words” (Steinberger 
et al. 2006: 5); (2) it builds a bilingual lexicon based on this first alignment; (3) it re-
turns the alignment also taking into consideration the lexical similarity by means of 
the created dictionary (see Varga et al. 2005; Steinberger et al. 2006 and Varga 2012).

The alignment accuracy mainly depends on the degree of correspondence 
between source and target text. Obviously, a one-to-one correspondence is not al-
ways possible since during the translation process sentences can or have to be split, 
merged or be reordered and the translator may choose to insert or omit sentences 
or whole text passages (see among others Tiedeman 2011: 9; Varga 2012: 94). 
The genre also plays a very important role and in this regard, the alignment of 
literary texts may be more difficult than technical ones (Zanettin 2012: 155). 
Moreover, within literary texts, the degree of correspondence varies depending on 
the author, the translator, the texts themselves and on the direction of translation. 
Furthermore, as mentioned in Section 2, PaGeS also includes bitexts in which both 
the German and the Spanish bitext halves are translations from a third language 
and these “are particularly challenging in this aspect [alignment], since they have 
undergone two independent translation processes” (Doval 2016: 93).

10.  Available on <https://www.abbyy.com/en-eu/aligner/>. The PELCRA Polish-Russian paral-
lel corpus was aligned with ABBY Aligner (Łaziński & Kuratczyk 2016).

11.  Available under <http://bitext2tmx.sourceforge.net/>.

12.  Included in the IMS CWB Open Corpus Workbench (Evert & CWB Development Team 
2016).

13.  LF Aligner is available under <https://sourceforge.net/projects/aligner/>. Hunalign was 
used, for example, for the alignment of Intercorp (Čermák & Rosen 2012) and in the platform 
Multilingwis (Clematide et al. 2016). It is also part of the Uplug-tool used for the building of 
the OPUS corpora.

14.  Described in Danielsson & Ridings (1997) and used for the alignment of the Dutch Parallel 
Corpus (Macken et al. 2007).

15.  For a detailed description of the algorithm and of how it runs if a bilingual lexicon is pro-
vided from the beginning, see Varga (2012: 92–119).
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The inclusion of the aligned bitexts in the corpus PaGeS is based on two cri-
tieria. The first one is the percentage of empty alignments, for instance, a segment 
in one bitext half that has been linked to an empty segment in the other bitext half 
(Ssrc > ∅trg or ∅src > Strg). The second one is the percentage of segments containing 
more than 350 characters.16 We generally discard bitexts showing more than 10% 
of empty alignments and/or 20% of segments longer than 350 characters, since 
their manual review and processing would be too time-consuming. However, we 
also take into consideration the location of the empty alignments and the long 
segments in the bitexts. If they are concentrated in concrete passages (e.g. long 
passages omitted, added or free translated), these are eliminated in both the source 
and the target bitext halves and the rest of the bitext is included in the corpus. Up 
until now, 17 of 134 bitexts have been definitively excluded. Further, we developed 
an effective procedure to manually review and validate the results of the align-
ment of the selected bitexts, and hence to improve its quality. For this purpose, 
we export them in Excel or Google Spreadsheets. We then count the number of 
characters of each segment separately and calculate the ratio for each bisegment.

After splitting those segments longer than 350 characters, we identify empty 
alignments, which are of two types in our bitexts. On the one hand, a segment in 
the source bitext half may have no correspondence in the other half because of 
an omission or an addition. Table 2 and 3, respectively, illustrate these cases of 
one-to-zero correspondence and zero-to-one correspondence:

Table 2.  Omission of a segment in the target text

German source text Spanish target text

Und es wäre eine Erklärung dafür, dass 
Goldbergs Sohn keine vierundzwanzig 
Stunden, nachdem wir die Leiche seines 
Vaters gefunden haben, mit einer ganzen 
Streitmacht auftaucht, um uns an weiteren 
Ermittlungen zu hindern.

Es más, eso explicaría también que, después 
de que encontráramos el cadáver de su padre, 
el hijo no haya tardado ni veinticuatro horas 
en presentarse aquí con las fuerzas armadas 
al completo para impedirnos seguir con las 
investigaciones.

Entweder Goldberg junior oder jemand an-
deres hat beste Beziehungen und ein Interesse 
daran, die sterblichen Überreste seines Vaters 
so schnell wie möglich verschwinden zu 
lassen.

Goldbergs Geheimnis sollte geheim bleiben. El secreto de Goldberg tenía que seguir oculto.

16.  We think that segments longer than 350 characters would hinder the results’ visualization 
and the identification of the equivalent of a searched term in the other bitext half.
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Table 3.  Addition of a segment in the target text

Spanish source text German target text

Llegó septiembre. Es wurde September.

Mit Arnau ging es allmählich aufwärts.

Bernat ya había visto sonreír y gatear a su hijo 
por la cueva y sus alrededores.

Bernat hatte seinen Sohn bereits lächeln sehen 
und er machte auf allen vieren Ausflüge durch 
die Höhle und in die nähere Umgebung.

In these cases, the empty segment is tagged according to the translation direction. 
Empty segments resulting from an omission in the target text are tagged as n_t_s 
(i.e. not translated segment) and those resulting from an addition are tagged as 
a_s_t (i.e. added segment in translation). In the case of bitexts derived from third 
languages, the empty segment is tagged as […] since both the German and the 
Spanish bitext halves are translations and it is impossible to determine whether the 
empty segment is of type n_t_s or a_s_t.

On the other hand, an empty alignment is not always the result of a one-to-zero 
or zero-to-one correspondence and can be due to a misalignment, for instance, a 
segment in one bitext half that the aligner did not match to its correspondence in 
the other half. These misalignments are generally occasioned by one-to-two or 
two-to-one correspondences, as shown in Table 4 and 5, respectively.

Table 4.  Empty alignment due to a misalignment (one-to-two correspondence)

La azafata le rozó para desensimismarle. Die Stewardess tippte ihm auf die Schulter 
und riß ihn aus seiner Versunkenheit.

Sie deutete mit einem Lächeln ihres vollen, 
gesunden Gesichtes auf den Sicherheitsgurt.

Le indicó el cinturón con una sonrisa llena 
de carne sana y rouge enmarcada por una 
cabellera castaña, casi pelirroja, de las que no 
se encuentran en España.

Sie hatte Rouge auf den Wangen, und ihr 
langes Haar war von einem Kastanienbraun, 
das ins Rötliche spielte, wie man es in Spanien 
nicht findet.

Table 5.  Empty alignment due to a misalignment (two-to-one correspondence)

Man werde sich einigen, sagte der Herzog. Llegarían a un acuerdo, dijo el duque.

Ein Professorentitel sei möglich.

Wenn auch nicht bei doppelten Bezügen. La cátedra era posible, aunque sin doble 
sueldo.

After reviewing empty alignments, we focus on bisegments that despite having 
been paired do not correspond to each other or at least partially, as shown in 
Table 6.
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Table 6.  Empty alignment due to a misalignment

Saladin hat dem Tempelritter das Leben 
geschenkt.

Saladino le perdonó la vida al templario, fue 
un buen acto, un mizwa, como tú lo llamas, 
que propició otro, pues al templario debes 
agradecerle que tu querida hija siga con vida, 
no lo olvides.

Das war eine gute Tat, eine Mizwa, wie du es 
nennst, die sogleich eine andere Mizwa nach 
sich gezogen hat, denn diesem Tempelritter 
hast du zu verdanken, dass deine geliebte 
Tochter noch lebt, vergiss das nicht.« Recha 
öffnete den Mund, um ihr zu widersprechen, 
doch Daja legte ihr begütigend die Hand auf 
den verbundenen Arm und das Mädchen 
presste die Lippen zusammen und schwieg.

Recha abrió la boca para replicar, pero Daja 
le puso una mano tranquilizadora en el brazo 
vendado y la niña apretó los labios y calló.

To identify them, we look at the ratio and focus on those bisegments with a value 
between 7 and − 7, since we discovered that these tend to display misalignment 
and have therefore to be checked and realigned as necessary. Beside the degree of 
correspondence between bitext halves, segmentation is another aspect that should 
be taken into consideration, as pointed out by Tiedemann (2011: 9-11). We are 
currently examining to what extent improvements in the texts’ automatic splitting 
could improve the alignment results. For instance, the sentence splitter does not 
consider some punctuation marks as sentence boundaries, such as “…” both in 
German and Spanish, “?” and “!” before “–”, and “;” in Spanish, as shown in Table 7.

Table 7.  Automatic splitting of sentences containing … and? –

Segmentation of the German text Segmentation of the Spanish text

Man wollte eine Papierfabrik in Krakau bauen, 
die Metallindustrie in Riga auf Vordermann 
bringen, eine Zementfabrik in Tallinn 
errichten und so weiter.

Se abrió una fábrica papelera en Cracovia, 
se reformó una industria metalúrgica en 
Riga, una fábrica de cemento en Tallin … La 
dirección del CADI, compuesta por pesos 
pesados del mundo de la banca y de la 
industria suecas, repartió el dinero.

Die Gelder wurden von den Vorständen 
des SIB verteilt, lauter einflussreichen 
Persönlichkeiten aus der Welt der Banken und 
der Großindustrie.«

–¿Te refieres al dinero de los contribuyentes? –
Alrededor del cincuenta por ciento provenía 
de subvenciones estatales; el resto lo pusieron 
los bancos y la industria.

»Steuergelder also?«

»Ungefähr 50% staatliche Zuschüsse, den Rest 
steuerten die Banken und die Unternehmen 
selbst bei.
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Introducing a boundary before the two sentences marked in bold made in this 
case a difference in the alignment results, as shown in Table 8 and 9, respectively:

Table 8.  Alignment based on the original sentence splitting

German target text Spanish target text

Man wollte eine Papierfabrik in Krakau bauen, 
die Metallindustrie in Riga auf Vordermann 
bringen, eine Zementfabrik in Tallinn 
errichten und so weiter.

Se abrió una fábrica papelera en Cracovia, 
se reformó una industria metalúrgica en 
Riga, una fábrica de cemento en Tallin … 
La dirección del CADI, compuesta por 
pesos pesados del mundo de la banca y de la 
industria suecas, repartió el dinero.

Die Gelder wurden von den Vorständen 
des SIB verteilt, lauter einflussreichen 
Persönlichkeiten aus der Welt der Banken und 
der Großindustrie.« »Steuergelder also?«

–¿Te refieres al dinero de los contribuyentes? 
–Alrededor del cincuenta por ciento provenía 
de subvenciones estatales; el resto lo pusieron 
los bancos y la industria.

»Ungefähr 50% staatliche Zuschüsse, den Rest 
steuerten die Banken und die Unternehmen 
selbst bei.

Table 9.  Alignment based on the improved sentence splitting

German target text Spanish target text

Man wollte eine Papierfabrik in Krakau bauen, 
die Metallindustrie in Riga auf Vordermann 
bringen, eine Zementfabrik in Tallinn 
errichten und so weiter.

Se abrió una fábrica papelera en Cracovia, se 
reformó una industria metalúrgica en Riga, 
una fábrica de cemento en Tallin …

Die Gelder wurden von den Vorständen 
des SIB verteilt, lauter einflussreichen 
Persönlichkeiten aus der Welt der Banken und 
der Großindustrie.«

La dirección del CADI, compuesta por 
pesos pesados del mundo de la banca y de la 
industria suecas, repartió el dinero.

»Steuergelder also?« –¿Te refieres al dinero de los contribuyentes?

These types of differences led to a hypothesis that considering more punctuation 
marks as sentence-boundary markers and exploring systematic differences in 
the German and Spanish punctuation systems could imply improvements in the 
alignment accuracy.

Overall, although being rather laborious and time-consuming, the procedures 
described in this section ensure a very high degree of alignment accuracy, which 
is essential for our research purposes. Moreover, and crucially, the manual review-
ing process will also contribute to improving alignment accuracy of new bitexts, 
since the manually validated bitexts will be incorporated into a training corpus by 
means of which the aligner tool will be regularly retrained.
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5.	 Search and display features

As Dörk and Knight (2015: 84) assess, many existing corpora are “aimed mainly 
at people with expertise with linguistics”. Thus, there is less reflection on the 
decisions involved in designing search and visualization of corpora and corpus 
analysis for non-expert users. As mentioned at the beginning of this chapter, we 
do not want to limit the target users of the corpus PaGeS to expert ones. Therefore, 
and in order to make the corpus a really multipurpose tool, that is useful for very 
different user groups, from cross-linguistics and translation researchers to lexi-
cographers and NLP researchers to occasional or regular users, as well as German 
or Spanish learners, it is essential to provide an adequate interface for displaying 
and retrieving data, including corpus texts, metadata and linguistic annotation. To 
achieve this aim the corpus should provide the following functionalities (Doval 
2018: 191ff):

a.	 Fast search: Given that a significant increase in size of the corpus PaGeS is 
planned, the search engine must allow searches in a quick and efficient way 
through large amounts of language data.

b.	 User-friendly search: The query language must be as simple as possible. An 
advanced, more complex, query language is only displayed if required. In ad-
dition, the search habits of users on the internet should be exploited, and thus, 
the query language of Google should serve as a model.

c.	 Multi-level search: The search system must allow queries across multiple layers 
of linguistic annotation, such as lemmatization and POS tagging.

d.	 Display: The search results must be displayed in an easy-to-read format. The 
matching segments have to be displayed side-by-side, and both the search 
word or phrase and its potential equivalent have to be highlighted.

To match the requirements of the above-mentioned users we have designed 
a three-level search. The first one, whose provisional web interface is shown in 
Figure 1, is the simple or standard search. In this case, the user only has to enter 
in the search field the search term (a word or a phrase) in German or Spanish. 
In these types of queries, lemmatization is applied by default. With multiword 
queries, all search words within a specific distance are found. Similar to Google 
search, if the term is enclosed between quotation marks “ “, the search only returns 
results that exactly match the entered word form or phrase.

As Wynne (2008: 706) points out, “the most popular way to display the results 
of a search in a corpus is in the form of a concordance” and the most common 
concordance format is the KWIC (Key Word in Context) concordance, that is the 
node word is in a central position with all lines vertically aligned around the node. 
This presentation of the results, properly sorted, is very useful in monolingual 
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corpora for visualizing patterns of use. However, in bilingual corpora, the KWIC 
format cannot be considered user-friendly, since one of the main applications of 
these corpora is to quickly find possible equivalents of a search term.

For this reason, we decided for the visualization of the query results in a two-
column html table, where one column corresponds to source texts and the other 
one to target ones. The search term is displayed in a cell with some context and is 
highlighted in bold. Depending on whether the search term is located in a source 
or a target text, it is shown in one column or in the other.

Occurrences in source texts are displayed in the left column, while those in 
target texts are shown in the right one. The correspondent segment is displayed in 
the same row but in a cell of the other column. With each query, information on 
the number of hits, the total number of pages, as well as the current page number 
is shown. The number of segments per page is fixed at 30, but this could be easily 
changed in the web application configuration file. Figure 1 provides an example of 
the standard search menu and some of its features:

Figure 1.  Standard search menu

At the bottom of the table, a set of links are available to allow the user to navigate 
through the pages and to download the query results in three formats: Excel, ODS 
and CSV (only available for registered user).

In each cell, information concerning the text ID, the corresponding part or 
chapter name and/or number are displayed in blue square brackets. By clicking on 
the work ID, the user can see a larger linguistic context and select the number of 
segments above and/or below they will see. Moreover, this screen shows detailed 
information concerning the bibliographic information, as shown in Figure 2.

The second level of search, as of yet not implemented, is in the advanced one. 
At this level, the user can control and restrict the scope of the search by applying 
the following drop-down search filters: text ID, author, publication year, original 
or translated text, translation from third languages and part-of-speech-tags. The 
occurrences are expected to be sorted by various criteria.
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Figure 2.  Scope of context and bibliographic information

The last search level is the most complex one, and is currently partially available 
over the standard search interface. This level gives the user full command of 
the query syntax used in the underlying query tool: Solr. (Version 5.0.0).17 This 
supports searches using regular expressions (RegEx).18 The search term has to 
be preceded by [SS] (Solr Search). The search expression has to be constructed 
word by word, and for each word, it will be possible to specify several parameters. 
Figure 3 shows a formal search.

Figure 3.  Formal search menu

Finally, this level will allow the combination search of words or phrases and POS 
tags (see Section  7). This formal search is naturally very powerful in executing 
precise search queries, but not particularly user-friendly. It is intended for more 
demanding users, such as researchers in contrastive linguistics or translation, who 
usually need a very specific subset of results, only possible with complex queries 
including a large set of parameters.

17.  <http://lucene.apache.org/solr/> (12 February 2018).

18.  <https://www.regular-expressions.info/> (12 February 2018).
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6.	 Server architecture and publishing data

The PaGeS corpus platform is mainly composed by a search engine and a web 
application. Both components are installed in an Ubuntu virtual machine ac-
cessible via a web interface from the internet. The search engine is a Solr server 
that contains all corpus indexed data and a lemma dictionary for the lemmatized 
search. The web application is developed with java Grails framework19 and de-
ployed in a Tomcat20 server. This web application contains a component including 
Java methods, that calls the solr-solrj library.21 This library is a Solr java client that 
communicates the PaGeS Web Application with the Solr server.

After the alignment review described in Section 4, some processes have to be 
performed in order to publish in a Solr server, all the information of the aligned 
bitexts. The result of the alignment manual review is a set of text files with the 
following tsv-format:

Text_Segment_ID<TAB>Text_Segment_Lang_1<TAB>Text_Segment_Lang_2

First, it is necessary to generate a lemma dictionary for each language in order to 
perform the lemmatized search.22 This kind of dictionary consists of sets of word 
clusters, whereas each cluster groups all words appearing in the corpus under the 
same lemma. The lemma information was obtained through TreeTagger23 for 
German and FreeLing24 for Spanish, the tools we have chosen for POS tagging 
after several performance tests.25 Both dictionaries are stored in a configuration 
file of the Solr server and are used for query expansion at searching time. Each 
dictionary contains a comma-separated word cluster per line, according to the 
following format:

19.  <https://grails.org/> (12 February 2018).

20.  <http://tomcat.apache.org/> (12 February 2018).

21.  <https://wiki.apache.org/solr/Solrj> (29 August 2017).

22.  The lemmatizer of the TreeTagger is not able to correctly lemmatize verbs when they occur 
with verb stem and particle split. Volk et al. (2016) have developped an algorithm to re-attach 
the separated prefix to the verb. This script was kindly made available to the corpus PaGeS by 
Prof. Volk and it is intended to implement it soon.

23.  <http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/> (29 August 2017).

24.  <http://nlp.lsi.upc.edu/freeling/node/1> (29 August 2017).

25.  However, in the future we intend to test again the TreeTager with the Spanish texts after 
having trained it on a hand tagged subcorpus of our texts. The mentioned tests were carried out 
with the standard parameter files distributed with TreeTagger, without any additional manually 
training corpus (see Doval 2017).
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word_1, word_2, …
…

The next step consists of adding the metadata mentioned in Section 3. This in-
formation is actually stored in a text file (in “field=value” format). Each reviewed 
bitext (stored as.tsv file) has a corresponding metadata document. Finally, all 
information (aligned segments and metadata) is indexed at the Solr search engine. 
Solr provides a fast indexing and quick searching tool for the corpus. As Solr is a 
general purpose search engine, data and information can be respectively struc-
tured and encoded without many restrictions.

In order to deal with this goal, a Tsv2Solr java program was implemented. 
This software calls the above-mentioned solr-solrj library again and then reads the 
content of tsv aligned text files and metadata files, opens a new Solr server session, 
eventually deletes all previous information and adds the new data. Figure 4 shows 
the PaGeS architecture and both the components and technologies used.

TSV credits TreeTagger

LemmaDictionaryGenerator

FreeLing
Tsv2Solr

Tomcat Server

Pages Web Application

User

TSV Aligned Texts

Lemma dictionary

Solr Indexed Data

SolrClient

Solr Server

Figure 4.  PaGeS platform architecture

7.	 Summary and outlook

In the previous sections, we have presented the main characteristics of the corpus 
PaGeS and the processes involved in its compilation and its indexation. Starting 
with very specific research objectives (Section 1), we have created a valuable paral-
lel corpus German/Spanish, which includes texts carefully selected (Section 2) and 
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offers a very high alignment quality (Section 4). The three type of search levels 
(Section 5) are directed to very different users and thus will make the corpus PaGeS 
a multifunctional resource with an enormous potential. Its concrete applications 
in contrastive linguistics and language learning are currently being exploited 
within our research group (Doval 2018; Lübke & Liste Lamas 2019).

We are of course aware of some of the limitations of our corpus and intend 
to introduce new functionalities as soon as possible. As reported in Section 5, we 
first intend to implement an interface for advanced searches. Moreover, since our 
bitexts are already POS tagged, this information will be available soon. (6). The 
inclusion of POS tag information should allow much more complex and precise 
queries. In a later stage of development, we also intend to add word alignment. 
This alignment level is highly useful, since it allows the identification at a glance 
of the equivalent of a search term. Two word aligners are currently being tested: 
Giza ++ 26 and NATools.27

We are also very aware of some current shortcomings of our search engine, 
such as the non-availabiliy of KWIC format or the inflexibility of the results sort-
ing. It should soon be possible to sort the segments according to different criteria, 
like alphabetical order, publication date, text type or equivalent of the search word 
or expression. For all these reasons, we are considering whether it will be possible 
to continue using a general search engine such as Solr or it would be preferable to 
switch to another more specific system, such as Corpus Workbench.28
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Building EPTIC
A many-sided, multi-purpose corpus 
of EU parliament proceedings

Adriano Ferraresi and Silvia Bernardini
University of Bologna

This chapter describes the steps involved in the construction of EPTIC, an 
intermodal corpus of European Parliament speeches. Despite its limited size, this 
corpus has features that justify its labour-intensive building process, in particular 
its multiple alignments. The text-to-text alignments allow users to compare 
interpretations and translations of source speeches and their written-up reports, 
while text-to-video alignments allow them to access the multimedia components 
from concordance lines. To illustrate the potential of EPTIC, a case study is 
presented of English loan words in original, translated and interpreted Italian 
and French. Results suggest that borrowing is more likely to occur in translated 
Italian than in any of the other corpus components.

Keywords: intermodal corpora, text-to-text alignment, text-to-video alignment, 
corpus annotation, loan words

1.	 Introduction: Why another corpus of European Parliament speeches?

This chapter describes the steps involved in building a corpus of European 
Parliament (EP) speeches. One may wonder if this task is worth the effort, given 
that the language samples included in the corpus are among those most read-
ily available to the research community, and generally viewed as inexpensive 
to acquire and process – as well as rather boring to analyse. Yet the similarities 
between EPTIC, the European Parliament Translation and Interpreting Corpus, 
and better known and widely used parallel corpus resources such as the Europarl 
corpus (Koehn 2005) are limited to their data source. As we shall see, EPTIC is a 
miniature corpus, but has features that make it unique, and that, we will argue, 
justify the time and effort spent building it.
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After describing the structure of the corpus at its current stage of develop-
ment, and providing some basic data about its size and availability in Section 2, in 
Section 3 we detail the steps and tools used for its construction, and then briefly 
exemplify its potential for linguistic research in Section 4. We conclude with some 
forward-looking suggestions about the future of EPTIC and similarly complex, 
high-quality corpora.

2.	 What EPTIC looks like

2.1	 One corpus, fourteen subcorpora

This section describes the basic structure of EPTIC with a focus on the subcorpora 
it includes and consequently the types of comparisons it affords. We shall consider 
one type of comparison at a time, relying on Zanettin’s (2012: 11) typology of 
translation-driven corpora and progressing from simple and well-understood 
designs to more complex and innovative ones.

At its core, EPTIC can be described as a multilingual parallel corpus, since 
it includes text samples in one language and their translations into at least one 
other language. Secondly, at a higher level of complexity, EPTIC can also be seen 
as a multilingual reciprocal corpus, since more than one source language/target 
language pair is present, and the same language is both represented in the corpus 
as the source for translation and as its target. As is the case with other reciprocal 
corpora, such as COMPARA (Frankenberg-Garcia & Santos 2003) and the English 
Norwegian Parallel Corpus (Johansson 1998), EPTIC allows parallel comparisons 
(in two directions), monolingual comparable comparisons (of same-language 
texts that are either sources or targets of translation), and multilingual comparable 
comparisons (of texts in two languages sharing the same topic and genre).

Moving on to less mainstream corpus designs, EPTIC is also an intermodal 
corpus. This corpus type, proposed by Shlesinger (e.g. 2009) as an extension of 
Baker’s (1995) original typology, is intended for the comparison of parallel 
or comparable samples of translated language and (transcribed) interpreted 
language. Each speech in EPTIC is indeed available in four different “versions”: 
the transcription of the original delivery, the transcription of its interpretation, 
the official written-up version and its official translation, both published online 
as so-called “verbatim reports”. Thus, we consider EPTIC a quasi-parallel corpus 
at the intermodal level, since the sources of the interpretations and those of the 
translations are not necessarily identical: they may differ slightly due to the editing 
done when producing the written reports. Given the presence of transcribed data 
and the inevitable loss of information that goes with it, multimedia support for the 
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oral subcorpora is also provided, allowing users to access the video files directly 
from the concordance lines. This makes EPTIC multimodal, as well.

Lastly, to complicate things further, the multilingual, reciprocal, intermodal 
corpus design just described is currently applied to two language pairs in EPTIC, 
namely English<>Italian and English<>French, with the English sources being 
common to both subcorpora. All language pairs include English because, accord-
ing to information gathered from the Directorate General for Translation, when 
producing the verbatim reports, English translations were carried out first, and 
used by all other translation departments as source texts. Therefore, unless one 
wishes to include cases of indirect translation, reciprocal intermodal corpora of EP 
speeches necessarily feature English.

Summing up, EPTIC has 14 separate subcorpora in 3 languages (English, 
French, Italian), 2 communication modes (written/spoken), and 2 mediation mo-
dalities (translated/interpreted), with access to time-synced videos. The subcor-
pora can be combined in different ways to provide multiple research perspectives 
on a single communicative event. The substantial effort needed to construct this 
corpus (more details in Section 3) is thus justified by the unique communicative 
situation it represents, one in which an authentic language event is subjected to 
both translation and interpreting between two dozen different languages: a dream 
data set not only for translation and interpreting scholars, but also for contrastive 
linguists and corpus linguists in general.

2.2	 Practical details: Size and availability

Altogether the 14 subcorpora of EPTIC feature around 280,000 words. Table  1 
shows size information about the corpus. Subcorpus names distinguish between 
source and target texts (st, tt), spoken components and written components (sp, 
wr), language of the corpus (en for English, fr for French and it for Italian), and, 
only for English target texts, their source language (from-fr and from-it).

As can be noticed, the English component of EPTIC is 1.3–1.5 times larger in 
terms of word tokens than the French and Italian ones. This is because we collect 
English target texts for both French and Italian source texts (see 2.1).

EPTIC is made freely available to the research community through the 
NoSketch Engine (henceforth NoSkE, Rychlý 2007).1 This is a free web-based 
corpus query tool that supports sophisticated corpus queries based on contextual 
and linguistic annotation. What makes the NoSkE especially suitable as a query 
tool for EPTIC and similarly complex parallel corpora is its support for multiple 

1.  The corpus is available via the “corpora” page of the CoLiTec research centre: <https://cor-
pora.dipintra.it/eptic/>.
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parallel concordancing: given one query in a subcorpus, users can choose to visu-
alize aligned sentences in all other subcorpora for which alignments are available 
(Figure 1; see also Section 3.3). What is more, concordance lines of transcriptions 

Table 1.  Size information on the EPTIC subcorpora

Language Subcorpus N. of texts Word count

English en-sp-st   64   21,106

en-wr-st   64   20,091

en-sp-tt_from-fr   65   20,836

en-wr-tt_from-fr   65   21,641

en-sp-tt_from-it   68   16,122

en-wr-tt_from-it   68   17,775

Sub-total 394 117,571

French fr-sp-st   65   23,943

fr-wr-st   65   23,159

fr-sp-tt   63   20,558

fr-wr-tt   64   22,940

Sub-total 257   90,600

Italian it-sp-st   68   16,586

it-wr-st   68   16,521

it-sp-tt   64   16,977

it-wr-tt   64   19,665

Sub-total 264   69,749

TOTAL 915 277,920

Figure 1.  Multi-parallel EPTIC concordances in the NoSkE

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Building EPTIC: A many-sided, multi-purpose corpus	 127

can be linked to the corresponding bits of audios/videos of the original speeches 
(see Section 3.5).

3.	 Building EPTIC

3.1	 Selecting and obtaining raw corpus materials

The European Parliament website2 was the starting point of the EPTIC construc-
tion procedure, providing raw texts and videos, as well as contextual informa-
tion on speeches and speakers. Through the dedicated interface, we searched 
for speeches in English, French and Italian delivered during plenary sessions in 
January and February 2011. To guarantee correct identification of the language 
in which speeches were originally delivered  – a thorny issue for several EU 
Parliament-derived corpora (Nisioi et al. 2016) – we checked consistency of the 
information provided on the website against the videos themselves. The choice of 
dates was opportunistic: the practice of translating verbatim reports was unfortu-
nately discontinued in the second half of 2011, therefore speeches were selected 
among the most recent for which translations are available (see Section 2.1).

For each speech thus identified, we collected three types of data:

–	 the verbatim reports in their original language, that is the written-up version 
of the speeches, which may or may not have undergone editing with respect to 
the original delivery;

–	 for the English reports, their translations into French and Italian, and for the 
French and Italian reports, their translations into English. Several EU officials 
consulted on the translation processes involving these documents reported 
that translations are entirely based on verbatim reports, with no reference to 
the original oral speech or the interpreters’ renditions;

–	 the videos of the speeches,3 which contain multi-audio tracks corresponding 
to the language in which the speech was delivered, and each of the languages 
into which it was rendered by the EP interpreters.

In addition to constituting the written components of EPTIC (translation source 
and target texts), the verbatim reports were used as a basis for transcribing its oral 
components, that is the speeches as delivered by speakers and interpreters. Details 
on the transcription procedures are provided in the next section.

2.   <http://www.europarl.europa.eu/plenary/en/debates-video.html> 

3.  The videos can be downloaded from: <http://www.europarl.europa.eu/ep-live/en/plenary/>.
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3.2	 Transcribing the oral data

Starting from the verbatim reports, transcription of speeches and their interpreta-
tions was carried out based on the relevant audio track of the downloaded videos. 
Similar to the other interpreting corpora belonging to the EPIC suite (EPIC and 
EPICG, see Bernardini et al. 2018), the transcription is orthographic rather than 
phonetic (Niemants 2015), and follows the conventions of the EU Interinstitutional 
Style Guide concerning spelling, capitalization, acronyms and titles.4

Transcripts were segmented into sentence-like units by a full stop (or a ques-
tion mark in the case of rising intonation), and include sub-sentential punctuation 
marks (commas), both inserted by the transcribers taking into account prosodic 
and syntactic cues. Although sentences are widely acknowledged not to be fully 
adequate for the segmentation of spoken language (Pietrandrea et al. 2014), espe-
cially in interpreting corpora, this information is essential to perform text-to-text 
and text-to-video alignment, as well as part-of-speech (POS) tagging (see 3.4). 
Applause, laughter and other conspicuous background noises were also inserted.

Finally, several markers of orality were incorporated in the transcriptions, 
including mispronunciations, truncated words/false starts and silent and filled 
pauses. In the case of mispronunciations, the normalized version of the word was 
included in the running text and the word as it was pronounced was included 
within slashes as an attribute of the first, so as not to inflate word counts. In case of 
unclear or inaudible stretches of text, a “#” was inserted. Table 2 summarizes the 
conventions just illustrated.

Table 2.  Summary of transcription conventions adopted in EPTIC

Feature Convention

Rising intonation ?

Background noises [applause]

Sentence-like units .

Sub-sentential units ,

Mispronunciations Parlamento /Parlomento/

Truncated words propo-

Silent pause …

Filled pause ehm

Inaudible segment #

4.   <http://publications.europa.eu/code/en/en-000100.htm>.

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

http://publications.europa.eu/code/en/en-000100.htm


	 Building EPTIC: A many-sided, multi-purpose corpus	 129

3.3	 Adding metadata

For each EPTIC text, a header was compiled containing information about the text 
itself, the context in which it originated and the EP speaker (and/or interpreter) who 
delivered it. Besides making it possible to relate “patterns of linguistic behavior […] 

Table 3.  Main types of metadata in EPTIC

Element Attribute Values and examples
TEXT ID e.g. 0001

DATE e.g. 17–01–11
LENGTH Short (<300 words) OR 

Medium (300–1000 words) OR Long 
(> 1000 words)

LENGTH IN WORDS [Minimum: 54, 
Maximum: 1556]

DURATION Short (<120 seconds) OR 
Medium (120–360 seconds) OR Long 
(>360 seconds)

DURATION IN SECONDS [Minimum: 24, 
Maximum: 597]

SPEED Slow (<130 w/m) OR 
Medium (131–160 w/m) OR 
High (>160 w/m)

SPEED IN WORDS PER MINUTE 
(W/M)

[Minimum: 84.8, 
Maximum: 232.3]

MODE OF DELIVERY Read out OR impromptu OR mixed
TOPIC e.g. Politics
SPECIFIC TOPIC e.g. Order of business

SPEAKER NAME e.g. Tavares Rui
GENDER Male OR Female
COUNTRY e.g. Italy
NATIVE Yes OR No
POLITICAL FUNCTION e.g. MEP
POLITICAL GROUP e.g. GUE/NGL

SOURCE TEXT LENGTH, LENGTH IN WORDS, 
DURATION, DURATION IN 
SECS., SPEED, SPEED IN W/M, 
MODE OF DELIVERY

[Values duplicated from relevant source 
text]

INTERPRETER GENDER Male OR Female
NATIVE Yes OR No
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to [their] original habitat” (Burnard 2004: online), these metadata can be exploited 
to restrict queries based on attributes assigned to speakers and speech events.

The metadata encoded in the headers vary according to the type of texts con-
sidered. All headers contain information about the text (e.g. date, length, topic) 
and its originator (e.g. name, gender, whether native speaker of the language in 
which the speech was delivered). Oral texts also include data about their duration 
in seconds, speed and mode of delivery, and target texts include information about 
their sources (length, duration, speed and mode of delivery). Finally, interpreted 
texts include minimal information about the interpreter (gender and status as a 
native or non-native speaker of the target language). Table 3 illustrates the main 
types of metadata available in EPTIC.5

3.4	 Performing text-to-text alignment

Alignment represents a crucial feature for a corpus like EPTIC, making it possible 
to fully exploit its potential as a multi-faceted source of data on translation and 
interpreting strategies. In what follows we describe the procedure employed to 
align EPTIC texts in a “traditional” parallel perspective (aligning source<>target 
texts), but also in an intermodal perspective (translations<>interpretations in the 
same language of the same source text), and a multilingual one (target texts for the 
same source text in languages A<>B). Alignment of transcripts to original audios/
videos is described in Section 3.5.

One of the major problems we faced was the sheer number of alignments re-
quired. Each speech transcript had to be aligned to its interpretation transcript in 
one or two other languages (interpreting subcorpus), and each verbatim report to 
its translation in one or two other languages (translation subcorpus).6 To account 
for the intermodal perspective, each transcript from the interpreting subcorpus 
had then to be aligned to its corresponding written version from the translation 
subcorpus. All in all, the resulting number of alignments exceeded two dozen.

While performing alignment with a fully automatic command-line tool like 
EasyAlign (Evert et al. 2016) was an enticing option, preliminary experiments re-
vealed a less-than-ideal performance, especially in intermodal alignments, where 
one-to-one correspondences are rare.

The tool that we used instead was Intertext Editor (Vondřička 2014), an open 
source, user-friendly desktop aligner. Intertext Editor combines three welcome 

5.  The full list of metadata is available on the “Documentation” page at: <https://corpora.
dipintra.it/eptic/>.

6.  English sources have French and Italian targets, while French and Italian sources only have 
English targets (see Section 2.1).

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://corpora.dipintra.it/eptic/
https://corpora.dipintra.it/eptic/


	 Building EPTIC: A many-sided, multi-purpose corpus	 131

features: first, it performs automatic pre-alignment of sentences using Hunalign 
(Varga et  al. 2005), but also allows easy manual correction of misalignments. 
Second, it segments sentences based on user-defined regular expressions, and 
assigns a unique ID to each sentence, making it possible to specify multiple align-
ments across different subcorpora. Notice that for segmentation to be feasible, 
explicit sentence boundaries are necessary in the transcription of oral texts (see 
Section  3.2). Third, Intertext Editor provides several export options, including 
newline-aligned and TMX. Since multiple alignments are required, the default 
export format was used, which encodes alignment information as stand-off an-
notation. Three XML files are produced by Intertext Editor for each alignment: the 
segmented versions of both texts, and the alignment file showing the correspon-
dences between the sentence(−like) units.

3.5	 Performing text-to-video alignment

Text-to-video alignment is meant to provide access to the actual delivery of the 
speeches directly from concordance lines, making it possible to investigate pro-
sodic or phonetic features that are necessarily lost in the transcription process.

Figure 2.  The VisualSubSync editor window. Each sentence (subtitle) is preceded by its ID
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For this task, a minimalist approach was adopted in EPTIC that consisted in 
aligning the sentence-like segments also used for text-to-text alignment to their 
audio/video tracks using subtitling specialized translation software. Among the 
many freely available tools of this kind we selected VisualSubSync,7 which in ad-
dition to providing standard functionalities to play a video and set start/end times 
for predefined segments, also displays the audio wave. This representation shows 
pauses in the form of a shallow line, thus facilitating the splitting of the audio 
track into sentence-like segments corresponding to their textual counterparts (see 
Figure 2). Start and end times were then easily converted into XML attribute values 
of the text segments themselves.

3.6	 POS-tagging, lemmatization and indexing

The final phases of corpus construction consisted in annotating texts with POS 
tags and lemma information (using the TreeTagger),8 integrating the different lay-
ers of annotation into a single file, and then indexing the corpus for consultation 
with the NoSkE (thanks to command line tools and ad hoc Perl scripts).

Figure  3 presents the final format of a text from the EPTIC English-from-
Italian target oral (i.e. interpreted) corpus, ready for indexing. Specifically, it shows 
how the different layers of annotation are encoded in a mix of XML and vertical 
format. The text header, in XML, contains all the available contextual metadata. 
The body of the text, that is the actual transcript (or verbatim report for the writ-
ten components of EPTIC) is instead set in the vertical format produced by the 
TreeTagger, except for information on sentences (the “s” tag), which is taken from 
the XML output of Intertext Editor.

The first three columns in the text body encode, respectively, the normalized 
text, the POS of each word, and its lemma; the fourth column contains the non-
normalized text (see Section 3.2). Concerning POS, three tags were added to the 
TreeTagger default tagset to account for the specificities of the spoken components 
of EPTIC: DYSF indicates dysfluencies, while FPAUSE and EPAUSE indicate filled 
and empty pauses respectively.

The “s” element is used both for text alignment and to encode information on 
text-to-video alignment. In particular, the “timestamp” attribute exploits a conve-
nient feature of the NoSkE that makes it possible to link URLs to each sentence: 
this feature is used as a workaround to the lack of support for integration of audio 
and video files into the NoSkE interface. For each sentence in the EPTIC spoken 

7.   <http://www.visualsubsync.org>.

8.   <http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/>.
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subcorpora, a URL is provided pointing to the server hosting the videos and run-
ning an ad hoc PHP script to display them directly in the browser; the final part of 
the URL (e.g., “&start=00:10.1&end=00:13.2”) specifies the start and end time of 
the sentence, as determined during the text-audio/video alignment phase. When 
clicking on this link from concordance lines, a new browser window opens and 
the matching fragment of the video/audio file is played within the browser itself.

4.	 An example: English loan words in Italian and French

Having detailed the process of building EPTIC, in this section we illustrate its 
potential through a simple example. As is well-known, English is the de facto 
lingua franca both in Europe in general and at the European Union institutions. 
Even though the right for each member of the EP to use their country official lan-
guage is guaranteed, many, particularly commissioners, choose to speak English 
(Codrea-Rado 2014). This situation is in fact similar to other, less privileged trans-
national communities of practice across Europe (Motschenbacher 2013). One 
might therefore hypothesize that English loan words easily make their way into 
other languages, and indeed this feature defines that sort of EU-jargon that Italian 
linguists sometimes disparagingly call “Europeese”, that is a variety of Italian filled 
with obscure, technical words often borrowed from English.

Figure 3.  EPTIC final format, ready for indexing with the NoSkE
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Using EPTIC, one could compare the use of loan words in Italian and in 
French, a language known for its resistance to foreignisms (Bogaards 2008). 
Even though the corpus is very small, its various components are of similar sizes 
and composition, and therefore easily comparable. Focusing on the transcripts 
of speeches originally delivered in Italian, extracting all noun types (rather than 
tokens) that do not end in a vowel, and ignoring fully integrated borrowings such 
as standard and sport, we find 7 English expressions (see Table  4). The French 
speeches contain a similar number of loans (6), but one is a quotation (much ado 
about nothing), three are almost entirely integrated (jobs, tests, budget), and one 
is a faux anglicisme, a pseudo borrowing, according to the Larousse dictionary 
(tennisman).9 The only other loan word, which is also present in the Italian corpus, 
is lady, a term used when addressing Baroness Catherine Ashton. No Europeese-
like expressions (like road map or stress test) are found in the French source speech 
corpus, confirming the general perception of Italian as more permeable to bor-
rowings than French.

Table 4.  Borrowings from English in Italian and French source speeches

Italian French

1.    road map 1.    budget

2.    stress test 2.    lady

3.    standby 3.    jobs

4.    lobby 4.    much ado about nothing

5.    partner 5.    tests

6.    lady 6.    tennisman

7.    business

We may wonder if this trend also applies to written communication, that is 
whether the use of anglicisms remains constant, increases or decreases in the ver-
batim reports (the written-up versions of the speeches). When the same searches 
are conducted on the Italian written source component of EPTIC, the same ex-
pressions are found. In the corresponding French corpus, instead, one difference 
emerges: the English loan word jobs is replaced by emplois. A single example does 
not tell us much, and yet, since the written verbatim reports tend to reproduce 
the uttered speeches as exactly as possible, this instance of gallicization does not 
seem accidental.

Taking the argument further, one might hypothesize that the real source of 
Europeese is not (only) the Italian of Italian members of the EP, but also the Italian 

9.   <http://www.larousse.fr/dictionnaires/francais>.
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of interpreters and translators. Since interference has been repeatedly suggested to 
be a typical feature (or universal) of translation broadly conceived (Toury 1995; 
Chesterman 2004), it is not unlikely that interpretations and translations contain 
an even higher number of anglicisms than speeches originally delivered in Italian. 
Table  5 lists the loan words found in Italian interpreted and translated from 
English, once again comparing results with those found in the comparable French 
components of EPTIC.

Table 5.  Anglicisms in mediated Italian and French

Interpreted Italian Translated Italian Interpreted French Translated French

partner partner budget stocks

leader leader budgétaire tests

follow-up test budgétaires budget

leadership camp e-mails budgets

leaders establishment leader budgétaire

roadmap e-mail leaders budgétaires

stakeholder leadership tests week-end

stock partnership

team roadmap

stock

team

workshop

As can be seen, mediated language does contain a number of borrowings slightly 
higher than non-mediated (source) speeches/texts. Interestingly, translated 
Italian contains even more English borrowings than interpreted Italian, suggest-
ing that their use is probably not due to the difficulty of blocking interference 
when processing language in real-time, as happens in simultaneous interpreting. 
The comparison with French shows no such difference between interpreting and 
translation: similar numbers of borrowings are found.

Finally, by extracting and analyzing parallel concordances, one could try to 
(dis)confirm the hypothesis that the use of loan words is indeed due to interfer-
ence. While this may seem almost a corollary, in fact the very existence of Europeese 
could also result in a tendency for EU professionals to use English words in their 
peculiar variety of Italian, even when the same word is not there in the source 
speech/text. In Chesterman’s words, the use of loan words could equally be due to 
an S-universal (interference) and a T-universal (normalization, or respect of target 
language norms). The only way to find out is to look at the parallel concordances. 
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For the sake of brevity, only parallel concordances taken from the Italian/English 
translation corpus are shown in Table 6. When more than one occurrence is found, 
only the first is shown.

In most cases, English words in Italian translations are transferred directly 
from the sources, but in 5, a French loanword in English (elite) is translated into 
Italian with an English loan word (establishment). This might be taken to suggest 
that translators make a conscious choice when they let the English words through. 
Together with the higher presence of borrowings in translation than in inter-
pretation, this observation could be taken to point more towards normalization 
than interference.

Of course, this is only an example (not even a case study), and consequently 
no firm conclusions can be drawn. But we hope to have illustrated some of the po-
tential of EPTIC, which resides mainly in its multi-faceted yet compact structure, 
in which the different components illuminate each other.

Table 6.  Anglicisms in Italian translations and their sources

1a. Unione europea e dai suoi partner
 1b. the European Union and its partners

2a. i leader politici riconoscessero
2b. political leaders woke up to the realities

3a. Alcuni test effettuati dal ministero
3b. Some test results from the Agriculture Ministry

4a. al campo di al-Hol camp in Siria
4b. go to the al-Hol camp in Syria

5a. I compiti dell’establishment e della società
5b. The tasks faced by the elite and by society

6a. ricevendo numerose e-mail da parte di cittadini
6b. getting lots of e-mails from concerned citizens

7a. La nuova leadership politica tunisina deve
7b. Tunisia’s new political leadership also needs

8a. relativi al lavoro di partnership
 8b. about partnership working

9a. alla roadmap ed alla questione
9b. the road map and the issue

10a. gli effetti sugli stock ittici globali
10b. the effects on global fish stocks

11a. un team dell’Ufficio alimentare
11b. a team from the Food and Veterinary Office

12a. l’organizzazione di un workshop
 12b. a workshop
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5.	 Conclusion: Teaming up

This contribution has described EPTIC, a tiny but highly complex trilingual, par-
allel, intermodal and multimodal corpus, focusing in particular on the procedure 
involved in building it. To illustrate some of its potential, a small-scale study on 
anglicisms in mediated (translated and interpreted) and non-mediated (“origi-
nal”) Italian and French was carried out. As the description and exemplification 
have hopefully suggested, EPTIC lends itself to many research purposes, such as 
the investigation of register variation across speech and writing, of contrastive 
differences between languages, of typical features of mediated vs. non-mediated 
language, of typical features of translated vs. interpreted language, in all the lan-
guages it features (currently English, French and Italian).

The greatest limits at the moment are the small size of the corpus and the 
small number of languages represented (3 out of the 23 available ones). To in-
crease the size of EPTIC and the number of languages covered, a community 
effort is needed, as no single team is likely to have the expertise and resources 
required. English<>Finnish, English<>Slovene and English<> Polish subcorpora 
are currently being constructed, and we hope that other interested linguists from 
diverse language backgrounds join us in the development of EPTIC. As claimed 
by Granger (2010: online), “[w]e need more and better corpora for crosslinguistic 
research and as data collection is very time-consuming, there is a great deal to be 
gained from joining forces”.

Acknowledgement

The work described in this contribution is the result of collaboration with Maja Miličević 
Petrović (University of Belgrade) and Marie-Aude Lefer (Université catholique de Louvain).

References

Baker, Mona. 1995. Corpora in translation studies: An overview and some suggestions for future 
research. Target 7(2): 223–243.  ​ https://doi.org/10.1075/target.7.2.03bak

Bernardini, Silvia, Collard, Camille, Ferraresi, Adriano, Russo Mariachiara & Defrancq, Bart. 
2018. Building interpreting and intermodal corpora: A how-to for a formidable task. In 
Making Way in Corpus-based Interpreting Studies, Mariachiara Russo, Claudio Bendazzoli 
& Bart Defrancq (eds), 21–42. Singapore: Springer. �​
https://doi.org/10.1007/978-981-10-6199-8_2

Bogaards, Paul. 2008. On ne parle pas franglais: La langue française face à l'anglais. Brussels: De 
Boeck/Duculot.

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

https://doi.org/10.1075/target.7.2.03bak
https://doi.org/10.1007/978-981-10-6199-8_2
https://doi.org/10.1007/978-981-10-6199-8_2


138	 Adriano Ferraresi and Silvia Bernardini

Burnard, Lou. 2004. Metadata for corpus work. In Developing Linguistic Corpora: A Guide to 
Good Practice, Martin Wynne (ed.). <http://ota.ox.ac.uk/documents/creating/dlc/> (30 
June 2017).

Chesterman, Andrew. 2004. Hypotheses about translation universals. In Claims, Changes 
and Challenges in Translation Studies [Benjamins Translation Library 50], Gyde Hansen, 
Kirsten Malmkjaer & Daniel Gile (eds), 1–13. Amsterdam: John Benjamins. �​
https://doi.org/10.1075/btl.50.02che

Codrea-Rado, Anna. 2014. European parliament has 24 official languages, but MEPs prefer 
English. The Guardian. <https://www.theguardian.com/education/datablog/2014/may/21/
european-parliament-english-language-official-debates-data> (30 October 2017).

Evert, Stefan & the CWB Development Team. 2016. The IMS Open Corpus Workbench (CWB) 
Corpus Encoding Tutorial. CWB Version 3.4: <http://cwb.sourceforge.net/files/CWB_En-
coding_Tutorial/> (30 October 2017).

Frankenberg-Garcia, Ana & Santos, Diana. 2003. Introducing COMPARA: The Portuguese–
English parallel corpus. In Corpora in Translator Educatio, Federico Zanettin, Silvia 
Bernardini & Dominic Stewart (eds), 71–87. Manchester: St. Jerome.

Granger, Sylviane. 2010. Comparable and translation corpora in cross-linguistic research. De-
sign, analysis and applications. Journal of Shanghai Jiaotong University 2: 14–21.

Johansson, Stig. 1998. On the role of corpora in cross-linguistic research. In Corpora and Cross-
linguistic Research, Stig Johansson & Signe Oksefjell (eds), 3–24. Amsterdam: Rodopi.

Koehn, Philipp. 2005. Europarl: A parallel corpus for statistical machine translation. In Machine 
Translation Summit X, 79–86. Phuket, Thailand.

Motschenbacher, Heiko. 2013. New Perspectives on English as a European Lingua Franca. Am-
sterdam: John Benjamins.  ​ https://doi.org/10.1075/z.182

Niemants, Natacha. 2015. Transcription. In The Routledge Encylopedia of Intepreting Studies, 
Franz Pöchhacker (ed), 421–422. London: Routledge.

Nisioi, Sergiu, Rabinovich, Ella, Dinu, Liviu P. & Wintner, Shuly. 2016. A corpus of native, 
non-native and translated texts. In Proceedings of the Tenth International Conference on 
Language Resources and Evaluation (LREC 2016), 4197–4201.

Pietrandrea, Paola, Kahane, Sylvain, Lacheret-Dujour, Anne & Sabio, Frédéric. 2014. The no-
tion of sentence and other discourse units in corpus annotation. In Spoken Corpora and 
Linguistic Studies [Studies in Corpus Linuistics 61], Tommaso Raso & Heliana Mello (eds), 
331–364. Amsterdam: John Benjamins.  ​ https://doi.org/10.1075/scl.61.12pie

Rychlý, Pavel. 2007. Manatee/Bonito – A modular corpus manager. In 1st Workshop on Recent 
Advances in Slavonic Natural Language Processing, 65–70. Masaryk University, Brno.

Shlesinger, Miriam. 2009. Towards a definition of interpretese: An intermodal, corpus-based 
study. In Efforts and Models in Interpreting and Translation Research: A Tribute to Daniel 
Gile [Benjamins Translation Library 80], Gyde Hansen, Andrew Chesterman & Heidrun 
Gerzymisch-Arbogast (eds), 237–253. Amsterdam: John Benjamins. �​
https://doi.org/10.1075/btl.80.18shl

Toury, Gideon. 1995. Descriptive Translation Studies  – and Beyond [Benjamins Translation 
Library 4]. Amsterdam: John Benjamins.  ​ https://doi.org/10.1075/btl.4

Varga, Dániel, Németh, László, Halácsy, Péter, Kornai, András, Viktor Trón & Nagy, Viktor. 
2005. Parallel corpora for medium density languages. In Proceedings of the RANLP 2005, 
590–596.

Vondřička, Pavel. 2014. Aligning parallel texts with InterText. In Proceedings of the Ninth Inter-
national Conference on Language Resources and Evaluation (LREC 2014), 1875–1879.

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

http://ota.ox.ac.uk/documents/creating/dlc/
https://doi.org/10.1075/btl.50.02che
https://doi.org/10.1075/btl.50.02che
https://www.theguardian.com/education/datablog/2014/may/21/european-parliament-english-language-official-debates-data
https://www.theguardian.com/education/datablog/2014/may/21/european-parliament-english-language-official-debates-data
http://cwb.sourceforge.net/files/CWB_Encoding_Tutorial/
http://cwb.sourceforge.net/files/CWB_Encoding_Tutorial/
https://doi.org/10.1075/z.182
https://doi.org/10.1075/scl.61.12pie
https://doi.org/10.1075/btl.80.18shl
https://doi.org/10.1075/btl.80.18shl
https://doi.org/10.1075/btl.4


	 Building EPTIC: A many-sided, multi-purpose corpus	 139

Zanettin, Federico. 2012. Translation-driven Corpora: Corpus Resources for Descriptive and Ap-
plied Translation Studies. Abingdon: Taylor & Francis.

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



https://doi.org/10.1075/scl.90.09gom
© 2019 John Benjamins Publishing Company

Enriching parallel corpora with multimedia 
and lexical semantics
From the CLUVI Corpus to WordNet and SemCor

Xavier Gómez Guinovart
University of Vigo

In this chapter, I present the main characteristics of the CLUVI Corpus, an 
open collection of sentence-level aligned parallel corpora with over 44 million 
words in nine specialised domains (fiction, computing, popular science, biblical 
texts, law, consumer information, economy, tourism, and film subtitling) and 
different language combinations including Galician, Spanish, English, French, 
Portuguese, Catalan, Italian, Basque and Latin. Then, I present the methodology 
developed for extending the film subtitles section of the CLUVI Corpus with 
multimedia data. Finally, I discuss the resources and methods used to build the 
SensoGal Corpus, a SemCor-based English-Galician parallel corpus semantically 
annotated based on WordNet and aligned at the sentence and word levels.

Keywords: parallel corpora, multimedia, lexical semantics, WordNet, SemCor

1.	 Introduction

Parallel corpora are digitized collections of texts stored in both their original and 
translated version. Although it is possible to incorporate any type of linguistic in-
formation into parallel corpora, in general, parallel corpora are usually annotated 
with information on the equivalences of translation between the segments (words, 
phrases, sentences or other textual units). This process is called alignment, and 
these enriched parallel corpora are called aligned parallel corpora (Véronis 2000). 
Aligned parallel corpora have numerous applications in multilingual natural 
language processing, in the fields of machine translation (Koehn 2005), transla-
tion memories (Keshtkar & Mosavi Miangah 2012), lexical and terminological 
extraction (Tufiş 2007), second language teaching (Montero Perez et al. 2014), and 
contrastive linguistics (Santos 2004), among others. For a recent review of the state 
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of the art of this field, including an up-to-date survey of available parallel corpora, 
see the work of Mikhailov & Cooper (2016).

This chapter provides an overview of the research on parallel corpora carried 
out for more than a decade by the Seminario de Lingüística Informática (SLI) at 
the Universidade de Vigo in Galicia, Spain, with a focus on the development and 
exploitation of the CLUVI Corpus and on its multimedia extensions. I will also 
consider the most recent research on how to incorporate the advances into the 
design and study of computational lexical semantics to parallel corpora.1

2.	 The CLUVI Corpus

2.1	 Corpus description

The CLUVI Corpus2 is an open collection of human-annotated sentence-level 
aligned parallel corpora originally designed to cover specific areas of the con-
temporary Galician language in relation to other languages. With over 44 million 
words, the CLUVI collection currently comprises twenty parallel corpora in nine 
specialized registers or domains (fiction, computing, popular science, biblical 
texts, law, consumer information, economy, tourism, and film subtitling) and dif-
ferent language combinations with Galician, Spanish, English, French, Portuguese, 
Catalan, Italian, Basque, German and Latin. The coverage and size of the CLUVI 
Corpus are shown in Table 1, where the different subcorpora in the CLUVI collec-
tion are listed along with data about their current status.

At this moment, the CLUVI is the parallel corpus that contains the greatest 
number of translations from/to the Galician language and the widest thematic 
collection. Galician texts in CLUVI sum up about 11,000,000 words, which means 
a quarter of the total of the tokens in the corpus for the 10 languages gathered, and 
are representative of 9 types of specialized translation: legal, biblical, scientific-
technical, literary, software localization, consumer information, film subtitling, 
economy and tourism.

1.  This research has been carried out in the framework of the TUNER project (TIN2015–
65308-C5–1-R) supported by the Ministry of Economy and Competitiveness of the Spanish 
Government and the European Fund for Regional Development (MINECO/FEDER).

2.  International Standard Language Resource Number (ISLRN): 910–993–402-072-9.
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Other parallel corpus that currently facilitate access to translations to Galician 
are the Opus Corpus3 (Tiedemann 2012) and the Per-Fide Corpus4 (Almeida 
et al. 2014). On the one hand, the Opus collection provides Galician translated 
texts, mainly from English, taken from the web and automatically aligned at sen-
tence level; it has an extension of around 7,600,000 tokens in Galician, and is 
taken primarily from the localization of the Linux operating system environment 
(Gnome, KDE4 and Ubuntu). On the other hand, the Per-Fide collection includes 

3.  Available at <http://opus.lingfil.uu.se/>. 

4.  Available at <http://per-fide.di.uminho.pt/>. 

Table 1.  Coverage and size of the CLUVI Corpus

Language combinations and domains Words

LEGA: Corpus of Galician–Spanish legal texts   6,582,415

BIBLOGAL: Corpus of Latin–Galician–Brazilian Portuguese–European 
Port–Catalan–Italian–Spanish–English biblical texts

  5,489,607

UNESCO: Corpus of English–Galician–French–Spanish scientific-technical 
divulgation

  3,724,620

LOGALIZA: Corpus of English–Galician software localization   3,706,242

CONSUMER: Corpus of Spanish–Galician–Catalan–Basque consumer 
information

  5,586,431

TECTRA: Corpus of English–Galician literary texts   2,465,154

FEGA: Corpus of French–Galician literary texts   1,863,959

DEGA: Corpus of German–Galician literary texts       366,038

GALEA: Corpus of Galician–Spanish literary texts       162,795

PEGA: Corpus of Portuguese–Galician literary texts         68,431

EGAL: Corpus of Galician–Spanish economy texts       718,642

TURIGAL: Corpus of Spanish–Galician tourism texts       325,389

VEIGA: Corpus of English–Galician film subtitling       294,714

LEGE-BI: Corpus of Basque–Spanish legal texts   2,384,053

LOGALIZA: Corpus of English–Spanish software localization   4,992,133

TECTRA: Corpus of English–Spanish literary texts   2,108,141

PALOP: Corpus of Portuguese–Spanish postcolonial literature       566,590

TURIGAL: Corpus of Portuguese–English tourism texts   1,285,764

TECTRA: Corpus of English–Portuguese literary texts       875,595

SCOPE: Corpus of English–Spanish economy texts   1,151,544

CLUVI Corpus total size: 44,163,783

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

http://opus.lingfil.uu.se/
http://per-fide.di.uminho.pt/


144	 Xavier Gómez Guinovart

Portuguese–Galician software localization parallel texts derived from the Opus 
with about 400,000 tokens in Galician.

The format chosen for storing the aligned parallel texts in CLUVI is an adapta-
tion of the TMX format (Savourel 2005), as this is the XML encoding standard for 
translation memories, regardless of the application used. A translation memory is 
a database that collects and records source text segments and their corresponding 
translated versions with the purpose of being reused for further translations via 
a computer-aided translation system. Albeit with some differences, an aligned 
parallel corpus is equivalent to a translation memory. Indeed, the last few years 
have seen an increasing number of TMX-encoded aligned parallel corpora, which 
offer the additional advantage that they can be used as translation memories 
for feeding computer-aided translation programs (Simões/Gómez Guinovart 
& Almeida 2004).

Since 2003, the SLI offers the possibility of searching and browsing the CLUVI 
parallel corpora online.5 The parallel corpora managed by the web application 
are stored in the XML CLUVI specification, whereas the searching and browsing 
tool designed in PHP was specifically created to carry out bilingual searches in 
tagged texts that are conformant to this specification (Gómez Guinovart & Sacau 
Fontenla 2004b). This search application allows for very complex searches of 
isolated words or sequences of words, and shows the bilingual equivalences of 
the terms in context, as they appear in real and referenced translations. Due to 
copyright issues, it returns a maximum of 1,500 hits only, in order not to exceed 
the limits of the right to quote. Users can search for terms in either language of 
the corpus, although it is also possible to carry out true bilingual searches, that is, 
to search for bilingual segments that simultaneously contain a term in the source 
language and another term in the target language. Search results are displayed in 
a parallel fashion as a list of translation units. In addition, the LEGA Corpus from 
CLUVI can be downloaded via MetaShare6 with CC BY-NC-SA 3.0 license.

2.2	 Tagging the CLUVI Corpus

The basic segmentation unit for the alignment of the CLUVI parallel texts is the 
orthographic sentence of the source text. Therefore, the correspondence between 
source and target text will always be of the 1:n type. Frequently one sentence of the 
source text corresponds with one sentence of the translation (1: 1). Nevertheless, 
there are cases in which a source sentence is not translated (1: 0), or in which a 

5.  The CLUVI online is available at <http://sli.uvigo.gal/CLUVI/>.

6.  Available at <http://hdl.handle.net/10230/20051>.
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source sentence corresponds with half a sentence (1: 1/2) or with two or more 
sentences of the translation (1: 2, 1: 3…), or even in which a sentence of the trans-
lation does not correspond with any source sentence (0: 1). Moreover, translating 
sometimes implies movements of sentences, or movements of source fragments 
from their original sentences to other sentences in translation. These movements 
are reordered in the target section of CLUVI parallel corpora to fit with the 1:n 
alignment criterion that preserves the integrity and the order of the translation 
units of the source text. This criterion is crucial when applied to the processing of 
multilingual corpora, where source sentences must permit to establish correspon-
dences among equivalent sentences in various languages.

The TMX specification does not consider the encoding of these stylistic as-
pects of translations, because it has been designed for the storage and exchange 
of translation memories, and not for the representation of equivalent segments in 
parallel corpora. The TMX-based CLUVI encoding system uses an adapted ver-
sion of some tags which are part of the TMX 1.4 specification (Savourel 2005) in 
order to represent the non-1: 1 correspondences and reorderings encoded in the 
CLUVI parallel corpora. All these stylistic aspects of the corpus can be annotated 
according to the TMX-based CLUVI Corpus XML specification for parallel cor-
pora which is summarized in Figure 1.

<!-- CLUVI_TMX DTD --> 
<!ELEMENT cluvi_tmx (header, body) > 
<!ATTLIST cluvi_tmx

version CDATA #REQUIRED >
<!ELEMENT header (#PCDATA)>
<!ELEMENT body (tu*) >
<!ELEMENT tu (tuv+) >
<!ELEMENT tuv (seg) >
<!ATTLIST tuv

xml:lang CDATA #REQUIRED>
<!ELEMENT seg (#PCDATA | hi | ph)*>
<!ELEMENT hi (#PCDATA)>
<!ATTLIST hi

type CDATA #IMPLIED
x CDATA #IMPLIED>

<!ELEMENT ph EMPTY>
<!ATTLIST ph

x CDATA #IMPLIED>

Figure 1.  TMX-based CLUVI Corpus XML specification

The stylistic aspects of translation encoded in the CLUVI corpora can be described 
as either omissions, additions or reorderings, and will be tagged using an adapted 
version of the TMX 1.4 content elements <hi >  (or highlight) and < ph >  (or place-
holder). An omission occurs when an item of the source text does not correspond 
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with any item of the target text, that is, when a sentence or part of a sentence is 
not translated. Omissions in the CLUVI parallel corpora are encoded by means 
of the <hi >  element. According to the TMX 1.4 specification, the <hi >  element 
“delimits a section of text that has special meaning, such as a terminological unit, 
a proper name, an item that should not be modified, etc. It can be used for vari-
ous processing tasks” (Savourel 2005). In the TMX-based CLUVI encoding, the 
<hi >  element marks the piece in the source text that is omitted in the target text. 
This use of the <hi >  tag is noted by means of the type attribute with the “supr” 
(deleted) value. For instance, the English–Galician aligned sentences in (1) would 
be encoded as the translation unit in (2).

	 (1)	 ‘Hello’, I said. [English] / -Ola. [Galician]
		   < tu> < tuv xml:lang = “en” > <seg>‘Hello’,<hi type = “supr” > I said.</

hi > </seg> </tuv> < tuv xml:lang = “gl” > <seg>-Ola.</seg> </tuv> </tu> 

On the other hand, the translation technique known as addition involves the 
insertion of elements in the target text that have no correspondence in the source 
text. Addition is also encoded in the CLUVI by means of the <hi >  element, which 
highlights the inserted unit in the target text. This use of the <hi >  tag is indicated 
by means of the type attribute with the “incl” (included) value. The added text joins 
the translation unit into which it is inserted. If the new element is a sentence (or 
a sequence of sentences), it joins either the preceding or the following translation 
unit, depending on its context, thus respecting the 1:n alignment criterion. For 
instance, the alignment in (3) would be encoded as (4).

	 (2)	 ‘Hello.’ / -Ola – dixen.
		   < tu> < tuv xml:lang = “en” > <seg>‘Hello.’</seg> </tuv> < tuv 

xml:lang = “gl” > <seg>-Ola < hi type = “incl” > − dixen.</hi > </tuv> </tu> 

The reordering in translation implies movements of sentences, or movements of 
source fragments from their original sentences to other sentences in translation. 
These movements are reordered in the target text to fit with the 1:n alignment 
criterion that preserves the integrity and the order of the translation units of the 
source text. Reordering is encoded in CLUVI by means of a combination of the 
<hi >  element and the <ph >  element. The phrase or sentence moved is tagged 
with a < hi >  element, with a type attribute with the “reord” value, as well as with 
an x attribute with a numeric value acting as an unambiguous index. Moreover, 
the place in the texts from where the segment was moved is indicated by means of 
a < ph >  element. According to the TMX 1.4 specification, the <ph >  element is 
used “to delimit a sequence of native standalone codes in the segment. Standalone 
codes are codes that are not opening or closing of a pair, for example empty ele-
ments in XML” (Savourel 2005). In the TMX-based CLUVI encoding, the adapted 
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<ph >  element marks the departure point of the movement, and the relationship 
between the element moved and its place of origin is encoded in the <ph >  ele-
ment by means of an x attribute that shares its value with the index encoded in the 
<hi >  element of the segment moved. The example in (5–6) shows how reorder-
ings are encoded, and Figure 2 illustrates how the alignments are displayed by the 
web application when actually searching the corpus.

Figure 2.  Reordering in CLUVI

	 (3)	 ‘The front door!’ she said in this loud whisper. ‘It’s them!’ / -A porta de fóra. 
¡Son eles! – murmurou bastante alto.

	 (4)	 <tu> < tuv xml:lang = “en” > <seg>‘The front door!’ she said in this loud 
whisper.</seg> </tuv> < tuv xml:lang = “gl” > <seg> − A porta de fóra. < hi 
type = “reord” x = “16” > − murmurou bastante alto.</hi > </seg> </tuv> 
</tu> <tu> < tuv xml:lang = “en” > <seg>It’s them.</seg> </tuv> < tuv 
xml:lang = “gl” > <seg>¡Son eles! < ph x = “16”/></seg> </tuv> </tu> 

2.3	 Extending the CLUVI Corpus with multimedia data

Multimedia parallel corpora are a relatively scarce resource in the field of language 
technologies, due to the problem of obtaining translated multimedia materials, the 
difficulties of transcription and the technical complications of their processing. In 
turn, their use allows us to analyze aspects of multimedia translation that would 
be impossible to study from a merely textual perspective. In this section, I will 
present the methodology developed by the SLI for extending the CLUVI Corpus 
with multimedia data, focusing on the building of a multimedia extension of the 
VEIGA Corpus (Sotelo Dios & Gómez Guinovart 2012). The VEIGA Corpus is an 
English–Galician corpus consisting of 24 American, British, and Australian films 
subtitled in both English (intralingual subtitling) and Galician (interlingual sub-
titling) for DVD, cinema and Internet distribution. Developed under the broader 
framework of the CLUVI Corpus, VEIGA was born as a text-only corpus of sub-
titles. It was not until recently that we decided to make it multimedia, as soon as 
we found the appropriate tools to process the data and to make it accessible to the 
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public in what we considered to be an appropriate way. The VEIGA multimedia 
corpus of subtitles is currently available for public consultation at the CLUVI site.7 
However, it should be noted that only 13 of the 24 films are available in multimedia 
format at the time of writing.

The CLUVI Corpus functions as a repository of parallel corpora of different 
sizes and thematic fields, all of which undergo identical compiling and process-
ing routines, and can be similarly accessed from one single search interface. 
Nonetheless, the VEIGA Corpus requires further processing in comparison to the 
other CLUVI corpora. Besides annotating stylistic aspects of translation such as 
omissions, additions and reordering of translation units, all the subtitles include 
both the in-cue and out-cue time (the time markers indicating where each sub-
title should appear and disappear) and the line break indicator, allowing users to 
examine aspects which are inherent to subtitling practice, for example time and 
space constraints, segmentation, and condensation, among other specificities. In 
addition to this, the multimedia version of VEIGA enables users to stream the 
video clips corresponding to the bilingual pairs found in the search results, thus 
giving them access to the (co-)text in its original, multi-semiotic form. This means 
that wherever there is a result that matches the query in text format, the search 
interface shows a link to the corresponding video clips subtitled in each of the two 
languages involved (English and Galician) as shown in Figures 3–5.

All the above mentioned aspects of the VEIGA Corpus are annotated accord-
ing an extended CLUVI XML specification, which is summarized in Figure 6.

Tagging the VEIGA Corpus at the textual/audiovisual interface level implies, 
on the one hand, tagging the correspondences between the English subtitles stored 
as XML textual data in the extended CLUVI XML specification and the equivalent 
segment of the original English-language film with English subtitles, and, on the 
other hand, tagging the correspondences between the Galician subtitles stored as 
XML textual data and the equivalent segment of the original English-language 
film with Galician subtitles. In order to be able to establish these textual/audio-
visual correspondences, all of the VEIGA English-language films have been cut 
into video clips, each one corresponding to a subtitle. A first step is to check if the 
subtitles are in sync with the movie. In some cases, mostly when the subtitle file 
and the movie come from different sources, we need to edit the subtitles and add 
a time delay (forward or backward) so that their speed matches that of the video. 
Secondly, we embed the subtitles in the two languages in the original film. And 
finally, we edit each film subtitled both in English and in Galician and segment 
it into subtitles.

7.  <http://sli.uvigo.gal/CLUVI/vmm.html> 
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Therefore, we come up with two subsets of subtitled video clips, one in English 
and the other in Galician, each made up of as many videos as subtitles in the 
corresponding film. Moreover, given that a high number of subtitles are not long 
enough to be played and watched properly (they are only one or two seconds long), 
each individual clip/subtitle is allotted ten extra seconds – five seconds before the 
subtitle shows up, and five seconds after it fades out –, thus providing the viewer 
with some context. Once two sets of subtitled clips for each film are obtained, we 

Figure 3.  Search results in VEIGA

Figure 4.  English subtitles in VEIGA

Figure 5.  Galician subtitles in VEIGA
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link them to their corresponding text in the bitextual TMX-based CLUVI repre-
sentation by means of their video clip identification tag, encoded both in the TMX 
file and in the video clip (in its file name).

These two sets of subtitled clips are stored as FLV files (because of their com-
pression rate and small file size) in the server file system, where they are named 
– with a unique file name – according to their film title, their subtitle language 
(English or Galician), and their sequential number. Thus, whenever users search 
the VEIGA they get both the bilingual text pair and the clips where this text/
subtitle appears. On the other hand, the bitextual TMX files are stored with a file 
name according to their film title, and include the tags of both the in-cue and 
out-cue time of each subtitle and their sequential number. This information is 
encoded in the VEIGA Corpus with a second element added to the tagging, the 
<s >  element, which contains three attributes for each tagged subtitle: s for the 
sequential number, d for the in-cue time, and a for out-cue time. Furthermore, 
line breaks within subtitles are encoded with the <l/>  tag, an element added 
to the TMX 1.4 specification to allow for the examination of aspects which are 
relevant to subtitling, such as typographical conventions and space constraints. To 
illustrate this tagging, Figure 7 shows a fragment of the code included in the TMX 
file named peixe.tmx (from the film entitled Shooting Fish, by Stefan Schwartz) 

<!-- VEIGA DTD --> 
<!ELEMENT cluvi_veiga (header, body) > 
<!ATTLIST cluvi_veiga

version CDATA #REQUIRED >
<!ELEME NT header (#PCDATA)>
<!ELEMENT body (tu*) >
<!ELEMENT tu (tuv+) >
<!ELEMENT tuv (seg) >
<!ATTLIST tuv

xml:lang CDATA #REQUIRED>
<!ELEMENT seg (#PCDATA | s | l | hi | ph)*>
<!ELEMENT hi (#PCDATA | l)*>
<!ATTLIST hi

type CDATA #IMPLIED
x CDATA #IMPLIED>

<!ELEMENT ph EMPTY>
<!ATTLIST ph

x CDATA #IMPLIED>
<!ELEMENT s EMPTY>
<!ATTLIST s

n CDATA #IMPLIED
d CDATA #IMPLIED
a CDATA #IMPLIED>

<!ELEMENT l EMPTY>

Figure 6.  VEIGA Corpus XML specification
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that would correspond to the video clips stored in the file system as peixe_en-848.
flv, peixe_en-849.flv, peixe_gl-808.flv; and peixe_en-850.flv, and peixe_gl-809.flv.

With regard to its applications, the VEIGA Corpus may serve a number of 
potential uses and purposes. First, it may be exploited as a reservoir of examples, 
offering researchers and scholars a database to analyse the different strategies and 
procedures used in both interlingual and intralingual subtitling and helping them 
substantiate their theoretical assumptions with practical evidence. From a peda-
gogical perspective, the VEIGA features suggest that it could be used for different 
purposes in various learning settings, ranging from general language courses 
dealing with pronunciation, register, collocations, and other features of oral and 
written discourse, to specialized courses in audiovisual translation with a focus 
on interlingual and intralingual subtitling (Sotelo Dios 2015; Sotelo Dios 2016). 
Concerning language learning, the use of assorted “real” texts, and particularly 
intralingual subtitles for L1 learning and interlingual subtitles for L2 learning, is 
likely to increase students’ motivation and cultural awareness, although careful 
selection, adaptation and designing of teaching materials and activities coupled 
with adequate teacher guidance need to be in place. At the same time, the VEIGA 
multimedia corpus may also prove a useful e-learning tool, since it would provide 
students with the possibility of exploring textual properties while listening to 
and watching film clips, which can be played and stopped at will, thus promoting 
autonomous learning. Finally, professional subtitlers could also benefit from the 
possibility to access a collection of ready-made subtitles, where they can look at 
how other practitioners solved particular subtitling challenges.

<tu>
<tuv xml:lang=“en”><seg><s n=“848” d=“01:07:32,351”

a=“01:07:34,342 ”/>We play our cards right,<l/>we could end up with... <s 
n=“849”d=“01:07:34,431 ” a=“01:07:36,023 ”/>two million pounds of 
tobacco<l/>to spend it for us.</seg></tuv>

<tuv xml:lang=“gl”><seg><s n= “808” d=“01:07:33,271 ”
a=“01:07:36,946 ”/>Podemos gastar 2 millóns en tabaco<l/>e pósters de Pamela 
Anderson.</seg></tuv>

</tu>
<tu>
<tuv xml:lang=“en”><seg><s n= “850” d=“01:07:36,511 ” a=“01:07:39,025 ”/>I 

meant to get someone<l/>to spend it for us.</seg></tuv>  
<tuv xml:lang=“gl”><seg><s n= “809” d=“01:07:37,071 ”

a=“01:07:39,539 ”/>Buscaremos alguén<l/>que o gaste por nós.</seg></tuv>
</tu>

Figure 7.  Fragment of the VEIGA Corpus
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3.	 The SensoGal Corpus

This section will review the different methodologies and resources used to build 
the SensoGal Corpus,8 an English–Galician parallel corpus semantically anno-
tated with respect to WordNet and aligned at sentence and word level. The original 
English texts included in the SensoGal Corpus come from the SemCor Corpus, a 
textual corpus semantically annotated at lexical level and formed by 360,000 words 
distributed among 352 texts taken from the Brown Corpus (Landes/Leacock & 
Tengi 1998). The words of SemCor are tagged with an indication of the particular 
sense that they possess in their context of occurrence. This tagging uses the senses 
established in the English WordNet, a lexical resource elaborated by the same 
research team from the University of Princeton who carried out the annotation of 
the SemCor corpus. This is currently the largest semantically annotated and freely 
available corpus of real texts of a language, with 192,639 content words (nouns, 
verbs, adjectives and adverbs) annotated with their sense with respect to WordNet.

WordNet is a lexical database of the English language, organized as a semantic 
network where the nodes are concepts represented as sets of synonyms and the links 
between nodes are semantic relations between lexical concepts (Miller et al. 1990). 
The nodes contain nouns, verbs, adjectives and adverbs grouped by synonymy. 
In WordNet terminology, a set of synonyms is called a synset. Thus, each synset 
represents a distinct lexicalized concept and includes all the synonymous variants 
of this concept. In the WordNet model of lexical representation, the synsets are 
linked by means of lexical-semantic relations. Some of the most frequent relations 
represented in WordNet are hypernymy/hyponymy and holonymy/meronymy for 
nouns; antonymy and quasi-synonymy for adjectives; antonymy and derivation for 
adverbs; and entailment, hypernymy/hyponymy, cause and opposition for verbs.

WordNet, which was originally developed for English, is now available in 
many other languages, although the English WordNet still stands as the most 
complete reference version. Created and maintained at Princeton University since 
1985, version 3.0 – used in the SensoGal Corpus – contains 206,941 lemmas, that 
is synonymous variants (155,287 of which are unique, non-homographic forms) 
grouped into 117,659 sets of synonyms or synsets. Many of the WordNet versions 
in languages other than English follow the design model of EuroWordNet (Vossen 
2002), where the synsets of a particular language are linked to the synsets of the 
other languages through an InterLingual Index (ILI) that is unique to each con-
cept, and which is mainly based on the synsets of the English WordNet. Therefore, 
the set of WordNet lexicons in different languages allows the connection between 
the synsets of any pair of languages via the ILI index, thus constituting a very 

8.  ISLRN: 653–144–288-768-2.
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useful resource in applications of linguistic technologies dealing with multilingual 
processing such as SensoGal.

The semantic tagging in the SensoGal Corpus is based on English WordNet 
3.0 and on Galnet,9 the Galician WordNet. The goal of the Galnet project (Gómez 
Clemente et al. 2013; Solla Portela & Gómez Guinovart 2015; Álvarez de la Granja/
Gómez Clemente & Gómez Guinovart 2016), carried out at the SLI, is building 
a WordNet for Galician aligned with the English WordNet 3.0, following the 
expand model (Vossen 1998) for the creation of new wordnets, where the vari-
ants associated with the Princeton WordNet synsets are translated using different 
strategies. Table 2 shows the lexical coverage of English WordNet 3.0, and the cur-
rent status for Galician in its development version 3.0.25 as available via Galnet’s 
web interface.

Table 2.  WordNet synsets and variants by language

English (WordNet 3.0) Galician (Galnet 3.0.25)

variants synsets variants synsets

Nouns 146,312   82,115 45,810 30,565

Verbs   25,047   13,767 6,985   3,069

Adjectives   30,002   18,156 10,317   6,312

Adverbs     5,580     3,621   1,643   1,074

Total 206,941 117,659 64,755 41,020

The process of creation of the SensoGal Corpus begins with the adaptation to 
WordNet 3.0 of the semantic tagging of the SemCor Corpus, originally anno-
tated with respect to WordNet 1.6. Then, the manual translation of the texts into 
Galician is carried out and, simultaneously, the new variants derived from the 
translation are introduced into the Galician WordNet. After the translation, the 
semantic labels of English are projected on to the Galician texts. Finally, a parallel 
English–Galician corpus is built up in TMX with the results of the semantic an-
notation of Galician texts (Solla Portela & Gómez Guinovart 2017).

The XML specification for SensoGal encoding follows the general conventions 
of the TMX format, as shown in the fragment of the corpus in Figure 8. The tagged 
versions of the original and translated sentences are stored as specialized vari-
ants of the translation unit (<tu >  element) as character data (CDATA), in order 
to distinguish between the TMX structural markup and the internal sentence 
labelling. All content words in a sentence (nouns, verbs, adverbs and adjectives) 
are annotated with their lemma and tagged with their sense expressed as their 

9.  ISLRN: 544–286–653-437-9.
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WordNet ILI index. In addition, the <prop >  element, used in TMX “to define the 
various properties of the parent element” (Savourel 2005), is used in the SensoGal 
encoding to identify all the phrases in the corpus with their bibliographical refer-
ence (abbreviation of text title and phrase number).

So far thirty Galician translations have been semantically tagged and aligned 
with their corresponding original English texts, totalling 2,734 translation units 
with 61,236 English words and 62,577 Galician words. The resulting parallel cor-
pus can be accessed for consultation through a dedicated web interface.10

10.  Available at <http://sli.uvigo.gal/SensoGal/>. 

<tu>
<prop type=“group”>br-g15:41</prop>
<tuv xml:lang=“en”>
<seg>�is man's isolation is not merely momentary, it is permanent.</seg>
</tuv>
<tuv xml:lang=“en-tag”>
<seg>
<![CDATA[<wf pos= “DT”>�is</wf> <wf lemma=“man” ili=“ili-30-

10287213 -n”>man</wf> <wf pos=“POS”>'s</wf> <wf lemma= “isolation” ili=“ili-
30-14414715 -n”>isolation</wf> <wf lemma=“be” ili=“ili-30-02604760 -
v”>is</wf> <wf lem ma=“not” ili=“ili-30-00024073 -r”>not</wf> <wf 
lemma=“merely” ili=“ili-30-00004722 -r”>merely</wf> <wf lemma= “momentary”
ili=“ili-30-01443097 -a”>momentary</wf> <punc>,</punc> <wf 
pos=“PRP”>it</wf> <wf lemma= “be” ili=“ili-30-02604760 -v”>is</wf> <wf 
lemma=“permanent” ili=“ili-30-01754421 -a”>permanent</wf> 
<punc>.</punc>]]>

</seg>
</tuv>
<tuv xml:lang=“gl”>
<seg>Este illamento do home non é só momentáneo, é permanente.</seg>
</tuv>
<tuv xml:lang=“gl-tag”>
<seg>
<![CDATA[Este <wf lemma= “illamento” ili=“ili-30-14414715-

n”>illamento</wf> do <wf lemma= “home” ili=“ili-30-10287213 -n”>home</wf> 
<wf lemma=“non” ili=“ili-30-00024073 -r”>non</wf> <wf lemma=“ser” ili=“ili-
30-02604760 -v”>é</wf> <wf lemma= “só” ili=“ili-30-00004722 -r”>só</wf> <wf 
lemma=“momentáneo” ili=“ili-30-01443097 -a”>momentáneo</wf>, <wf 
lemma=“ser” ili=“ili-30-02604760 -v”>é</wf> <wf lemma= “permanente” ili=“ili-
30-01754421 -a”>permanente</wf>.]]>

</seg>
</tuv>
</tu>

Figure 8.  Fragment of the SensoGal Corpus
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4.	 Conclusion

Since its publication, the CLUVI Corpus has been used as the empirical basis for 
a wide range of academic studies in the fields of translational stylistics (Moreira 
2010; Moreira 2011a; Sotelo Dios 2011), translation teaching (Sotelo Dios 2015; 
Sotelo Dios 2016), computational lexicology (Girju 2007a; Girju 2007b; Gómez 
Guinovart & Oliver 2014), terminology (Gómez Guinovart & Torres Padín 2006; 
Crespo et al. 2008; Gómez Guinovart & Simões 2009; Simões & Gómez Guinovart 
2009; Moreira 2011b; Gómez Guinovart 2012; Moreira 2014) and multilingual 
lexicography (Gómez Guinovart & Sacau Fontenla 2004a; Gómez Guinovart & 
Sacau Fontenla 2005; Gómez Guinovart/Díaz Rodríguez & Álvarez Lugrís 2008; 
Gómez Guinovart & Simões 2010; Álvarez Lugrís & Gómez Guinovart 2014).

More generally, over the last decade, parallel corpora have proven very useful 
in many different applications in the fields of translation and language teaching, 
computational terminology and lexicography, applied linguistics, computer-aided 
translation and machine translation. The incorporation of multimedia data into 
parallel corpora will permit to transcend the traditional text-only approach to 
corpus design, reflecting the polisemiotic aspects of cultural products like film 
discourse and subtitling. Without any doubt, multimedia parallel corpora will rep-
resent in the very next future an important resource in the areas of language and 
cultural studies, second and foreign language teaching and in translation studies 
and professional practice.

Furthermore, the annotation of lexical meaning in parallel corpora increases 
their possibilities of exploitation in applied linguistics and language processing. 
Lexical-semantic processing is crucial for information society key technologies 
like conversational agents, information extraction and question-answering sys-
tems. Although much effort is still required to complete this task, the SemCor 
Corpus certainly represents a resource of vital importance for the development of 
Galician language technologies. Its exploitation should enable the construction of 
tools of great interest in the field of semantic processing – especially in tasks that 
require multilingual knowledge –, and the development of more efficient applica-
tions for language processing.
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Discourse annotation 
in the MULTINOT corpus
Issues and challenges

Julia Lavid López
Complutense University of Madrid

This chapter summarises and discusses recent work on the development of a 
bilingual (English-Spanish) corpus consisting of original comparable and paral-
lel texts from a variety of genres and annotated with complex linguistic features 
such as modality and evidentiality, metadiscourse markers, and thematization, 
as carried out within the framework of the MULTINOT project. The annotation 
of these complex features in bilingual parallel texts poses important challenges 
for the researcher at the different stages of the corpus development, from the 
preprocessing phases to the manual annotation phase, but, at the same time, it 
allows the investigation of complex linguistic research questions which could not 
be addressed on the basis of raw corpora or even with the help of an automatic 
part-of-speech tagging system.

Keywords: discourse, corpus, annotation, English, Spanish

1.	 Introduction

The current decade has witnessed an increasing demand for more in-depth Natural 
Language Processing (NLP) research and more powerful applications, which re-
quire a greater richness in annotation. In addition, the development of parallel and 
comparable corpora in different languages for multilingual applications has also 
led to a demand for greater richness and multiple levels of annotation (see Zeyrek 
et al. 2013). Among these levels, the annotation of discourse features stands out 
as a prominent one in recent years, with an increasing number of projects focus-
ing on the annotation of phenomena such as thematization (Lavid et al. 2013), 
modality and evidentiality in discourse (Lavid et al. 2016a, 2016b), metadiscourse 
and other discourse markers (Lavid & Moratón 2016; Correia 2016), rhetorical 
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relations (Trnavac et al. 2016), appraisal and opinion (Taboada 2016; Mora 2017), 
among others.

In this chapter, I describe a number of issues and problems which have 
emerged in the annotation of discourse phenomena in the bilingual MULTINOT 
corpus, a high-quality, register-diversified parallel and medium-sized corpus 
for the English–Spanish pair, consisting of originals and translated texts in both 
directions and enriched with linguistic annotations, which can be exploited in a 
number of linguistic, applied and computational contexts. The creation of such 
a corpus has been carried out within the framework of the MULTINOT proj-
ect, a research effort jointly developed between two European research groups 
(FUNCAP at Universidad Complutense Madrid and LT3 at Ghent University) 
with international expertise in contrastive, corpus-based linguistic and computa-
tional investigations.1

The chapter is organized as follows: Section 2 describes the MULTINOT cor-
pus; Section 4 describes three main discourse annotation tasks carried out within 
the project, namely, thematization, modality and evidentiality and metadiscourse 
markers; Section 5 discusses the main issues and challenges that emerged during 
the annotation of these discourse phenomena in the bilingual corpus; Section 5 
provides a summary and some concluding remarks.

2.	 The MULTINOT corpus

The MULTINOT corpus is a half-million-word, sentence-aligned, richly-anno-
tated parallel corpus for the language pair English–Spanish. As the MULTINOT 
corpus is bidirectional, it can be used as a comparable corpus to study contrastive 
differences between original texts in English and Spanish, between translations in 
both directions, and to study differences between translated versus non-translated 
texts in both languages. It distinguishes itself from other parallel corpora by hav-
ing a balanced composition (both in terms of diversity of registers, genres, and 
translation directions) and by focusing on quality rather than quantity. With 
respect to the diversity of registers and genres, the corpus contains five main 
general text types or domains, which are subdivided into more delicate categories. 

1.  The MULTINOT project is financed by the Spanish Ministry of Economy and Competitiveness 
under project grant FFI2012–32201. As principal investigator, I gratefully acknowledge the sup-
port provided by the funding authorities. My special thanks go to members of the UCM and the 
Ghent teams for their collaboration in the different compilation and annotation tasks of the proj-
ect. These include Jorge Arús, Marta Carretero, Carmen Maíz, Lara Moratón, Elena Martínez, 
Juan Rafael Zamorano, Véronique Hoste, Bernard DeClerck and Patrick Goethals. Information 
about the project and the corpus is available at <https://www.ucm.es/funcap/multinot>. 
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The five macro-registers or domains are: literature, journalism, instructive texts, 
administrative texts and external communication, each containing several basic 
categories, as specified below:

–	 novels and short stories (from the domain of fiction literature)
–	 essays and expository popular science texts (from the domain of nonfiction)
–	 news reporting articles (from the domain of journalism)
–	 manuals and legal documents from webpages (from the instructive domain)
–	 official speeches and the proceedings of parliamentary debates (from the 

administrative domain)
–	 annual reports and letters of self-presentation from companies, promotion 

and advertizing brochures, and scientific texts (from the domain of external 
communication)

Translation direction is an important balancing criterion and the target figure of 
50,000 words per translation direction was set for this purpose. Also, in order to 

Table 1.  Word count distribution of different registers in MULTINOT

MacroRegister Sub-register Source => 
Target

English Spanish Total

Literature Novels EN => ES 24886 26927 51813

ES => EN 27939 26672 54611

Short stories EN => ES   2186   2088   4274

ES => EN   1175   1197   2372

Essays EN => ES 27382 27235 54617

ES => EN 32517 30362 62879

Journalism News reporting articles 
(popsci)

EN => ES 10658   9753 20411

ES => EN 24579 23730 48309

Administrative Official speeches EN => ES 25373 27112 52485

Proceedings of debates EN => ES 25620 26450 52070

ES = > EN 27390 26320 53710

External communi-
cation

Promotion/advertizing 
brochures

EN = > ES 23695 27790 51485

ES = > EN 25761 25367 51128

ES = > EN 31188 27326 58514

Scientific texts EN = > ES 42580 45047 87627

ES = > EN 24322 23430 47742

Legal information EN = > ES 36688 38640 75328

ES = > EN 23984 22185 46169

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



162	 Julia Lavid López

preserve balance in terms of providers, the combination of register and translation 
direction comes from at least three different providers. Exceptions had to be made 
to this global design when it was not possible to find material in both translation 
directions, or when it was difficult to find information on the translation direction. 
The distribution of registers and number of words in the MULTINOT corpus is 
graphically displayed in Table 1.

In order to enrich the compiled texts discourse information, a number of an-
notation layers were added to the MULTINOT corpus:

1.	 A first layer of automatic preprocessing for “lower” levels of linguistic process-
ing (i.e.: tokenization, segmentation, part-of-speech tagging) using the LeTs 
Processing Pipeline (Van de Kauter et al. 2013).

2.	 A second layer of manual and semi-automatic annotation for “higher” levels 
of linguistic processing, including discourse phenomena such as thematiza-
tion, modality, and evidentiality and metadiscourse markers. The annota-
tion procedure and the challenges encountered are described in detail in 
the sections below.

3.	 Annotation procedure

The annotation of semantic, pragmatic, and discourse phenomena is a complex 
task: to the general ambiguity in the definition of categories, language-specific 
problems emerge when annotating bilingual or multilingual texts. It is, therefore, 
necessary, to develop a scientific annotation procedure to ensure the quality of the 
annotated data sets.

The annotation procedure used in MULTINOT for the above-mentioned 
discourse categories follows the methodology proposed in Hovy and Lavid (2010). 
It consists of six main steps, which are described in the subsections below.

3.1	 Selecting the “training” corpus

The first step consisted of compiling a small “training corpora” on which to 
perform human-coded annotations for the different discourse phenomena of 
thematization, metadiscourse markers, and modality. In the case of thematization 
and metadiscourse markers, a bilingual sample of eighteen texts was compiled 
and hand-coded by two independent annotators. In the case of modality, a set of 
two hundred and fourty sentences was extracted from different genres from the 
MULTINOT corpus and manually annotated with modal meanings.
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3.2	 Instantiating the theory

The second step consisted of defining and delimiting the theoretical categories 
to be annotated. The main problems which emerged in this phase were: (a) that 
the categories were often not exhaustive; (b) that the categories were unclear or 
difficult to define. The solutions adopted in MULTINOT were basically two: (a) 
one solution was “neutering” the theory, that is using a less refined, more “neutral” 
set of terms/categories when agreement between annotators was not possible; (b) 
another solution was reformulating or redefining the categories to account for 
unforessen cases not previously captured by the theory.

3.3	 Designing annotation schemes and guidelines

This is one of the fundamental steps in corpus annotation and one which requires 
several phases of refinement. It involves instantiating all or part of the features of 
the selected theoretical model – developing a core and an extended tagset – and de-
veloping guidelines to be used as instructions for human coders.2 In MULTINOT, 
the annotation schemes and guidelines were modified and perfected during the 
annotation process, typically whenever new variants, unforeseen by the theory, 
were encountered.

3.4	 Performing annotation experiments

In order to test the reliability of the annotation scheme and guidelines, it is neces-
sary to perform annotation experiments, or agreement studies on some fragment 
of the training corpus and evaluate their results. In MULTINOT, annotation 
experiments were performed for the categories of thematization, modality and 
evidentiality, and metadiscourse markers, as will be described in Section 5. The 
procedure involves two or three human coders working independently, handling 
easier annotations first and acquainting themselves with the data and the task 
before tackling harder cases. Annotation disagreements were brought to open 
discussion and jointly resolved (“reconciliation” stage). Backing off occurred in 
cases of disagreement and continued with several options: (1) making the option 
granularity coarser (neutering); (2) allowing multiple options; (3) increasing the 
context supporting the annotation decision.

2.  The theoretical models for each of the annotated categories is outlined in Sections 5, 6 and 
7 below.
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3.5	 Evaluating the annotations

Once the annotation experiments were performed by independent coders, the 
next step was to measure their reliability through different types of agreement 
measures. Intra-annotator agreement measures the stability of the annotations, 
while inter-annotator agreement measures their reproducibility.

Agreement metrics used in MULTINOT were the Kappa coefficient (Cohen 
1960), Krippendorff ’s alpha (Krippendorff 2004), AGR, Precision and Recall, 
depending on the type of annotation task and the number of human coders.

3.6	 Large-scale annotation of the whole corpus

The final step was the large-scale annotation of the larger MULTINOT corpus 
with tested categories that were validated through the different agreement studies. 
In the project, the categories of thematization, modality, and metadiscourse mark-
ers were validated empirically through corpus annotation and were annotated in a 
large proportion of bilingual texts, as described in previous studies by the author 
of this chapter and other project members (see Lavid & Moratón 2015, 2016; Lavid 
et al. 2016a, 2016b; Arús et al. 2012).

In the following sections, I will provide a summary of the annotation procedure 
and results of the annotation of each of these discourse categories: thematization, 
modality, and metadiscourse markers.

4.	 Annotating thematization in English and Spanish

For the category of thematization, two annotation schemes were developed, one 
for English and one for Spanish, with tags based on Lavid’s model of thematiza-
tion (see Lavid et al. 2010: 294–306). The schemes included both coarse-grained 
and more fine-grained tags, reflecting the range of possible thematic types which 
can occur as part of the thematic field in English and Spanish declarative clauses. 
The core tagsets for English and Spanish with illustrative examples are graphically 
displayed in Tables 2 and 3:
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Core tagset for theme types in English

Description Realizations

Unit Main clause

First nuclear constituent (Participant 
or Process, not Circumstantial) in 
main clause

Any Circumstantial element and/or 

Head.

Elements which are instrumental in 
the creation of the logical connections 
in the text, such as linkers, binders and 
other textual markers.

Core annotation 
scheme

Tags:
Eating is vital
Eat your soup!
On the table stood a lamp

PreHead (PH) –
be another meeting)

–   Prepositional Phrases (e.g. [PH-Circ:] On your right you
can see the Royal Palace)

  Finite verbal forms, that is auxiliaries, preceding the
lexical verb: (e.g. [PH-Finite:] Should you decide to leave
the country, please let me know. Had I known you were

–

–

Linkers (paratactic nexus) (e.g. [TT-Link:] And don’t tell me 
you didn’t know; but let’s change the topic).
–   Binders (hypotactic nexus) (e.g. [TT-Bind:] However, the

–
Not only didn’t he call but he also forgot about us
completely.

(continued)
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(continued)

Description Realizations

and the evaluation of the speaker with 
respect to his/her message, such as 
Vocatives and Modal Adjuncts, includ-
ing mood and comment adjuncts

Construction that consists of two parts: 
(1) an initial thematic segment consist-
ing of “It” + BE followed by the element
in Focus; and (2) a rhematic segment
realized by a relative-like clause

It is you who are to blame

Core tagset for theme types in Spanish

Description Realizations

Unit Main clause

First nuclear element (not circumstan-
tial) in main clause, realized by either 
lexical or morphological means.

Core annotation 
scheme

Tags: El gato está en la alfombra; Se está muy bien aquí;
Corriendo no se consigue nada;

frío; ayer v-i a María;
Ten cuidado!

–   Vocatives, that is, any item used to address (e.g. [IT- 
Voc:] Tom! “is is a nice surprise; Sir, could you follow me,
please?).

–   Comment Adjuncts (e.g. [IT- Com:] Surprisingly he
didn’t mention anything;

–   Modal Adjuncts (e.g. [IT- Mod:] Probably that’s the only
lesson we learned; Surely you didn’t do that!).
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(continued)

Description Realizations

PreHead (PH) Adverbial Groups (e.g. [PH-Circ:] Mañana nos vemos).
Head, including: Circumstantials, 
pronominal ‘se’, lexical part of Verbal 
Group.

Middle marking (me, te, se, etc.) realizations:
–   

identical to these); (e.g. [PH-middle marking:] Se me
cayó, ¿te convences?, Nos fuimos pronto).

ending) realizations:

part:] Teng-o frío; v-i a María con su novio

H-e comido demasiado; Esta-mos hartos

–

–

–

Elements which are instrumental in the 
creation of the logical connections in 
the text, such as linkers, binders, and 
other textual markers.

–

(continued)

–   Prepositional Phrases (e.g. [PH-Circ:] En tal caso, será
mejor no hacer nada).

–   Circumstantial clauses (e.g. [PH-Circ:] Sin mediar
palabra, le dio una bofetada).

–   Linkers (paratactic nexus) (e.g. [TT-Link:] ¿O te crees
más listo que los demás?; pero, bueno,vamos a dejarlo).

–   Binders (hypotactic nexus) (e.g. [TT-Bind:] Además, tú
no sabes nada de mí; por lo tanto, nos vimos obligados a
cerrar).
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(continued)

Description Realizations

and the evaluation of the speaker with 
respect to his/her message.

A construction that consists of two 
parts: (1) an initial thematic segment 
consisting of the copularverb followed 
by the element in focus; and (2) 
a rhematic segment realized by a 
relative-like
clause.

Construction which occurs in 
existential clauses, realized by the 
“Hay” element and its temporal vari-
ants “había”, “hubo”, “habrá” followed 
by the Existent.

“Hay” type construction Había tres chicas esperando en la puerta

–   Vocatives, that is, any item used to address (e.g. [IT- 
Voc:] ¡Profesor! ¿puedo hablar un momento con usted?;
tío, esto es la bomba).

–   Comment Adjuncts (e.g. [IT- Com:] desgraciadamente
no podremos acudir a tu! esta).

–   Modal Adjuncts (e.g. [IT- Mod:] Tal vez esté en su casa;

Fue Fermín el que me dejó triste
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On the basis of these core tagsets, two agreement studies were carried out to test 
the reliability of the core and the extended tagsets:

1.	 the first agreement study measured inter-annotator agreement on the identifi-
cation of thematic spans;

2.	 the second agreement study measured inter-annotator agreement on the type 
of label chosen by the annotators on the previously selected spans.

The agreement metric (AGR) was used for the first agreement study because 
the annotators could be coding different expressions (markables) in identify-
ing thematic spans. For the second agreement study, kappa coefficient (K) was 
used, since it measures agreement when two independent coders are analysing 
the same element.

The results of the annotation showed that the task of identifying thematic 
spans proved to be more difficult than that of labeling (e.g. AGR for IT was only of 
37.50%) for the English data set (see Table 4):

Table 4.  Summary of agreement study 1

English Spanish

Task 1: Identification of Thematic field AGR = 97% AGR = 91%

Task 2: Identification of thematic spans 
realizing core tags

AGR for TH = 93.84% 
AGR for TT = 96.50% 
AGR for PH = 78.70% 
AGR for IT = 37.50%

AGR for TH = 91%AGR 
for TT = 97%
AGR for PH = 89%
AGR for IT = 94%

Labeling of specific Thematic Head types was more difficult for the Spanish data 
set than for the English one, as shown by the lower agreement (kappa = 0.475) in 
Table 5.

Table 5.  Summary of agreement study 2

English Spanish

Task 1: Labelling of core tags Kappa = 0.915 Kappa = 0.839

Task 2: Labelling of Thematic Head 
types

Kappa = 0.875 Kappa = 0.475

This lower agreement is probably due to the complex morphology of the Spanish 
verbal group, which caused annotators to hesitate between thematic features such 
as PreHead or Thematic Head. The inherent difficulties in disambiguating differ-
ent types could only be improved through consistent training and practice with 
the annotators. A similar tendency was observed for the annotation of modality, 
as described below.
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5.	 Annotating modality in English and Spanish

Annotating modal meaning is a rather difficult task (see Lavid et  al. 2016a, 
2016b). The difficulties derive not only from the practicalities of the annotation 
process, but also from the subtle distinctions which emerge in the modal domain. 
The complexity increases when dealing with more than one language, given the 
language-specific features that have to be considered in the annotation process. 
One source of difficulty is the open set of diverse elements that can be triggers of 
modality in both languages, such as modal verbs (might, may, must), adverbials 
(perhaps, clearly), lexical elements (probable, probability, etc.), and syntactic con-
structions (I think, they say). In the NLP community, the last years have witnessed 
the development of annotation schemes and annotated corpora for different 
aspects of modality in different languages (McShane et al. 2004; Wiebe et al. 2005; 
Szarvas et al. 2008; Saurí & Pustejovsky 2009; Hendrickx et al. 2012; Baker et al. 
2012; Nissim et al. 2013). However, so far there are no annotation schemes for 
modality that specifically address the commonalities and the language-specific 
features of English and Spanish, although there are various proposals for English 
and for other languages. One of the tasks involved in creating MULTINOT was to 
fill a gap in this area by approaching the annotation of modality from two inter-
related perspectives: (a) the functional/semantic perspective, which captures the 
commonalities shared between both languages in the creation of modal meanings, 
and (b) the syntactic perspective, which considers the language-specific prefer-
ences in the encoding of similar modal meanings in English and Spanish.

The approach is similar to the one proposed by Nissim et al. (2013) in pro-
posing two distinct layers of annotation to capture both the functional/semantic 
commonalities between English and Spanish and the language-specific syntag-
matic realizations. However, it differs from it in several respects: first, it is more 
fine-grained in terms of the modal meanings included in the annotation scheme; 
second, the notion of factuality is not included since this is a separate dimension 
which cuts across the four basic modal meanings but does not serve to establish 
distinctions between them; third, a highly-detailed and linguistically-sophisticated 
specification of the syntagmatic options available to English and Spanish for the 
expression of modal meanings is proposed.

The functional-semantic tagset is graphically displayed in Figure 1 below, and 
is the result of a number of preliminary annotation experiments during which the 
tags were elaborated and refined until a consensus was reached on their basic and 
the secondary meanings. The tagsets are hierarchical, allowing coders to choose 
the coarser tags from the core tagset (EP, DE, DY, VO), when in doubt about the 
more fine-grained subtypes from the extended tagset. For example, if the coder 
is uncertain about whether a markable is “possibility” or “probability”, s/he can 
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simply tag it as “epistemic” [EP] and “non-evidential” [NEV]. The abbreviated 
form of each tag is given in capital letters in brackets next to the full form.

An in-depth discussion of all these tags and their subtypes is beyond the scope 
of this chapter.3 However, an outline with some basic meanings is provided as 
follows:

The basic tag referring to epistemic meanings is [EP]. These meanings express 
a qualification of the truth of a proposition (Boye, 2012), and are divided into two 
main subtypes: (a) evidential meanings, defined in terms of the notion of source of 
information, evidence, or epistemic justification; and (b) non-evidential meanings, 
referring to the degree of certainty or epistemic support.

For evidential meanings, we use the tag [EV], and include all those meanings 
which qualify the truth of a proposition by expressing the source of the evidence 
that the speaker has or claims to have at his/her disposal, for or against this truth, 
as in (1) where the source is perceptual [PE], (2) where the source is cognitive 
[COG]; or (3) where the source is communicative [COM], referring to evidence 
coming from linguistic messages:

3.  For a detailed description and discussion of these tags, see Lavid et al. (2016a).

Perception [PE]
Cognition [COG]
Communication [COM]

Possibility [PO]
Probability [PROB]
Certainty [CE]
Doubt [DO]
Apprehension [AP]

Evidential [EV]

Non-Evidential [NEV]

Obligation [OB]
Recommendation [RE]
Permission [PE]
Prohibition [PROH]
Absence of obligation [AB]

Necessity [NE]
Tendency [TE]
Possibility [PO] Ability [AB]

Situational Possibility [SIP]
Willingness [WI]
Acceptance [AC]

Epistemic [EP]

Deontic [DE]

Dynamic [DY]

Volitional [VO]

  Core Tagset               Extended tagset

Figure 1.  Functional-semantic tagset for modal meanings in English and Spanish (after 
Lavid et al. 2016a)
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	 (1)	 I saw that at this end of the hall there was another chamber, just five or six 
feet away from where I was standing. � (EOFICTION-010)

	 (2)	 Martin Rees, Britain’s astronomer royal, believes that there are many 
universes, possibly an infinite number � (EO-EXPE- 001)

	 (3)	 We often hear that overseas aid should be a government responsibility, not 
left to privately run charities. � (EO-ESSAY-010)

For non-evidential meanings the tag [NEV] is used, and refers to those meanings 
concerned with the estimation of the chances of a proposition to be or become 
true, but not by means of qualifying evidence for or against it. The speaker/writer 
may express knowledge that the proposition is true or false, or else s/he may not 
be sure about its truth or falsity and therefore proceed in different ways depending 
on the degree of certainty conferred to the proposition: (a) express the possibil-
ity that the proposition is true (50 percent probability), represented by the tag 
[POS], as in (4); (b) assign a higher degree of probability, represented with the tag 
[PROB], as in (5), also including the expression of opinion through mental state 
predicates such as “I think”, “I suppose”, and their Spanish counterparts; and (c) 
indicate a high degree of commitment to the truth of the proposition (almost or 
total certainty), represented with the tag [CERT], as in (6):

	 (4)	 The altar boy did not move. He was eyeing Langdon closely now. “You look 
fami liar.” Teabing huffed. “Perhaps that is because Mr. Wren comes here 
every year!” Or perhaps, Sophie now feared, because he saw Langdon on 
television at the Vatican last year. � (EO-FICTION-001)

	 (5)	 None of such marks may be used in connection with any other product or 
service in a manner that is likely to cause confusion among consumers, 
or to disparage or discredit the owner of such mark or its affiliates. 
� (EO-WEBP-010)

	 (6)	 Brick hears machine guns, exploding grenades, and under it all, no doubt 
miles away, a dull chorus of howling human voices … � (EO-FICTION-014)

Other meanings associated with this modality are the category of “doubt” [DO], 
and the category of “apprehension” [AP]. The former expresses uncertainty or lack 
of knowledge about the truth of the proposition, without assigning any degree of 
probability to it, as in (7):

	 (7)	 As you can see, we have introduced many policy measures which focus on 
quality rather than quantity. However, we have to ask ourselves whether we 
have done enough. I doubt it. � (EO-SPEECH-002)
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“Apprehension” is also known as “epistemic anxiety”, and is uncertainty combined 
with a positive or negative wish for or against the truth of a proposition, as in (8):

	 (8)	 If, at the end of it all, the reader remains unpersuaded by the less 
conventional of the arguments that I am trying to express, it is at least my 
hope that she or he will come away with something of genuine value from 
this tortuous but, I hope, fascinating journey. � (EO-EXPE-004)

The tags proposed for deontic meanings are [OB] for obligation, [PRO] for pro-
hibition, [RE] for recommendation, [PE] for permission, and [ABS] for absence 
of obligation. Under [OB], we include those meanings stemming from social laws 
and conventions of human interaction, as in (9):

	 (9)	 We must work for a result that means something for traders on the ground. 
� (EO-SPEECH-003)

Under [PRO] we refer to cases of negative obligation in the sense of prohibition, 
as in (10):

	 (10)	 You must not collect or harvest any personal data of any user of Google Play 
or of any user of other Google Services via Google Play, including account 
names. � (EO-WEBP-005)

The tag [RE] is used for cases of recommendation, that is, those states or events 
which are socially desirable, but not obligatory, because the deontic source is not 
entitled to or does not feel it necessary to impose their recommendation, as in (11):

	 (11)	 Perhaps many people who give $1,000 really ought to give at least $5,000, 
but to blame them for not giving more could be counterproductive. 
� (EO-ESSAY-010)

For cases of permission, we propose using the tag [PE], as illustrated by (12):

	 (12)	 In these cases, to process your transaction and maintain your account, 
we may share your personal information with the product provider, as 
permitted under the Wallet Privacy Notice. � (EOWEBP-005)

The tag [ABS] was used for those deontic meanings referring to absence of obliga-
tion, that is, indicating that there is neither obligation nor prohibition to perform 
a certain event, as in (13):

	 (13)	 One needn’t subscribe to any sort of irrationalist dogma to consent to the 
proposition “In the beginning was the Word.” � (ETrans- ESSAY-002)

Dynamic modality concerns possibility and necessity derived from natural laws, 
as opposed to deontic modality, which is derived from social laws. For dynamic 
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modality, the general tag [DY] was used, with three main subtypes: “necessity” 
[NE], “tendency” [TE], and “possibility” [POS]. Some illustrative examples for 
each of these are provided in (14), (15), and (16), respectively:

	 (14)	 The calling to account of world leaders which this special Assembly 
represents is therefore not only most timely, but absolutely necessary for the 
sustainability and viability of our world. � (ETrans-SPEECH-003)

	 (15)	 Because the world has a certain stability and doesn’t change capriciously, the 
genes that have survived in the past tend to be the ones that are going to be 
good at surviving in the future. � (EO-EXPE-006)

	 (16)	 In some districts half the children born can be expected to die before their 
fifth birthday. � (EO-ESSAY-010)

The last tag in Figure 1 above represents volitional modality [VO] and refers to 
the expression of wish. There are two main subtypes under volitional modality: a) 
those meanings expressing “willingness” and “intention”, which is captured with 
the tag [WI], as illustrated by (17) and (18), respectively:

	 (17)	 As I said a few days ago, we are willing to cooperate with the United States at 
the multilateral and bilateral levels � (ETrans- SPEECH-001)

	 (18)	 I am going to do something unusual today. � (EO-SPEECH-012)

(b) those meanings expressing the acceptance of both the occurrence and the non-
occurrence of a state or event, which is captured with the tag [AC], as illustrated 
in (19):

	 (19)	 Then I don’t mind if I am in the same room as them � (EOFICTION-009)

In spite of the difficulties in distinguishing between these categories, the an-
notation experiments performed on two data sets (one containing two hundred 
English sentences and the other two hundred Spanish sentences) yielded a good 
degree of agreement between annotators (Kappa = 0.854), which indicates that the 
proposed tagsets for different modal meanings are reliable and consistent and can 
be used for large-scale annotation of the bilingual corpus. However, the annotation 
experiments also revealed difficult cases and problems in the annotation process. 
In some cases, there was a degree of overlap in the modal meanings expressed by 
the triggers, such as modal auxiliaries (can, may, might, must, etc.) in English and 
their counterparts in Spanish (poder, deber, tener que), as well as with some related 
adjectives (possible). These items are polysemous, that is, they tend to express more 
than one modal meaning (must: obligation, necessity, prohibition; can: permis-
sion, ability, situational possibility, prohibition), and this can give rise to potential 
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disagreement between annotators. One area of disagreement involving dynamic 
modality is illustrated by example (20):

	 (20)	 Port Aransas is the only established town on Mustang Island, and it’s the 
fishing capital of Texas. Plenty of guides and charters are ready to take you 
out and demonstrate why; four lighted piers allow fishing by day and night. 
� (EO-TOU-101)

In this example, the adjective “ready” is used to show willingness rather than mere 
ability.

In other cases, annotators disagreed on the modal nature of the triggers. 
This group mostly includes lexical verbs, adjectives, and nouns such as prohibit, 
necessary, or obligation, which have a meaning that is closely related to one of the 
modality types. Annotation experiments showed that the real challenge with these 
triggers is deciding whether they express a modal meaning or not, because these 
words are little or not grammaticalized at all, and while some of their uses are 
equivalent to modal constructions, as in (21), other uses are clearly non-modal, 
as in (22):

	 (21)	 We feel ourselves to be under a greater obligation to help those whose 
misfortunes we have caused. � (EO-ESSAY-010)

	 (22)	 The United States is not living up to its obligations � (EO-ESSAY-003)

The tool used for the annotation of modal meanings in English and Spanish was 
the UAM CorpusTool 3, given its user-friendliness and the additional functional-
ities it provides for quantitative analysis.4

6.	 Annotating metadiscourse markers in English and Spanish

The theoretical framework used to annotate metadiscourse markers was Hyland 
and Tse’s characterization of these markers as a useful linguistic resource that writers 
use to communicate their stance and attitude towards a given proposition to their 
readers, thus emphasizing their interactional perspective (see Hyland & Tse 2004).

Interactive (textual) markers are concerned with ways of organizing discourse 
to anticipate readers’ knowledge and include transitions, frame markers, endophoric 
markers, evidentials, and code glosses. Interactional (interpersonal) markers focus 
on the participants of the interaction and “seek to display the writer’s persona and 
a tenor consistent with the norms of the disciplinary community” (Hyland & Tse 

4.  The UAM Corpus Tool is freely available at <http://www.corpustool.com/>, and allows both 
automatic and manual annotation.
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2004: 139). These include hedges, boosters, attitude markers, engagement markers, 
and self-mention markers.

For interactional discourse markers (IDMs), an annotation scheme was de-
signed consisting of a core tagset, including coarser annotation tags for IDMs, and 
and an extended tagset where finer-grained tags are specified. Table 6 graphically 
presents these tagsets:

Table 6.  Core and extended tagset for IDMs in English and Spanish

Core tagset Extended tagset

Stance Markers [SM] Hedges [HE]

Boosters [BO]

Attitude [AT]

Self-mention [SE]

Other Stance [OS]

Engagement Markers [EM] Questions [QU]

Inclusive 1st person plural [1P]

Indefinite 2nd person [2P]

Directives [DI]

Other Engagement [OE]

As in the case of modal meanings, the initial annotation scheme is hierarchical in 
order to allow annotators to choose more general or coarser tags when in doubt 
about the more specific ones. For example, if the coder is uncertain about which 
tag to assign to a markable s/he can simply tag it as “Other Stance” or “Other 
Engagement”. The abbreviated form of each tag is given in capital letters in brack-
ets next to the full form.

As for the linguistic triggers, that is, the specific linguistic elements which 
realize or encode the different components of the proposed scheme, an initial 
taxonomy of potential linguistic realizations of IDMs in English and Spanish was 
designed, as specified in Table 7.

The list of potential triggers in Table 7 is purely illustrative, not exhaustive, and 
captures linguistic realizations extracted from the three genres of our bilingual 
corpus.

A pilot agreement study was performed on a training corpus of eighteen com-
parable texts extracted from the larger set of bilingual newspaper texts contained 
in the MULTINOT corpus. The training set contained equal proportions of the 
three newspaper genres (six news reports, six editorials, six letters to the editor), 
evenly divided into comparable data sets of texts written in English and in Spanish. 
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LG SF English Spanish

Episte-mic Modal Adjunct
Adverb [EA]

perhaps, mente, la verdad
possibly

Attitude Disjunct
Adverb [ATA] surprisingly

[AJ] Predicative --- ---
Adjective in is possible, clear that que + Subj que/es seguro que
impersonal matrix likely + that
clause

Predicative --- ---
Adjective in unsure, doubt- is sure, certain está dudoso de está seguro(a) de 
interpersonal, ful whether that que + Subjunctive que + Subjunctive
speaker-hearer 
matrix clause

Predicative --- ---- ----- ---
Adjective in likely to have is sure to have 

known known
clause

Attributive 
Adjective in NG He is a sure apuesta segura

winner

singer

(continued)
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(continued)

LG SF English Spanish

[N] Noun complement
in impersonal
matrix clause

sibility/chance/likelyhood 
that + Indicative

que + Subjunctive

[V] Epistemic Verbal
Operator in matrix be true
clause [EPVO]

Deontic Verbal 
Operator in matrix 
clause [DEVO]

Imperative Verbal 
form (Directive)

verdad

He needs to Tiene que actuar 
act fast rápido

Díselo a mis 
Tell that to my padres
parents

---- --- Future tense: e.g: Será verdad

[P] 1st P Pronoun

Incluse 1st P
Pronoun as
Subject

We need to act Tenemos que 
actuar

You cannot 
P Pronoun as seek
Subject

[CL] Interrogative
Clause as
Rhetorical
Question
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The annotations were carried out by two expert coders who tagged both data sets 
independently.5

The K value result obtained in the inter-annotator agreement study was 
0.717 for the Spanish data set and 0.767 for the English data set, which can be 
interpreted as “substantial” agreement between coders. However, a thorough 
inspection of the annotations by both coders also shows areas of disagreement 
that merit investigation. In the majority of cases, disagreements occurred when 
one coder selected one option and the other one chose [none], which might be due 
to lack of attention and not necessarily from insufficient precision in the defini-
tion of the tags. The overall result is similar in both languages, in terms of both 
percentage and K value. The main conclusion is that, even though there is still 
room for improvement, the distinctions between the two main core tags (Stance 
and Engagement) and between their different subtypes are reasonably robust and 
can largely be replicated by different coders.

The overall results of this annotation study also revealed genre-related and 
language-specific variation in the distribution of IDMs in the three newspaper 
genres used for annotation, which can be considered a reflection of the different 
styles in newspaper writing in the British and Spanish communities.

7.	 Summary and concluding remarks

The annotation of discourse phenomena is important not only from a contrastive 
and translational point of view, but also for its computational relevance for the 
NLP community, where corpora enriched with annotations of complex linguistic 
features, such as thematization, modality, and metadiscourse markers, are an 
indispensable resource as input for a statistical learning approach to identify the-
matic, modal, and cohesive features of different genres, especially in applications 
concerned with the detection of document structure for automatic summarization 
or for the interpretation and generation of different text types. When the annota-
tion of these features is bilingual or multilingual, as illustrated by the MULTINOT 
corpus, it has an added functionality and relevance for the improvement of cur-
rent computational systems in different subfields, such as machine translation or 
automated natural language generation.

5.  See Lavid & Moratón (2018) for a detailed description of the annotation procedure.
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A parallel electronic corpus of state treaties
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This chapter introduces the Parallel Electronic corpus of State Treaties (PEST). 
The current plan is to compile a parallel corpus, which will include treaties 
concluded between Russia and Finland, Finland and Sweden, and Sweden and 
Russia. In addition, there will be a subcorpus of international conventions in all 
three languages plus English, to be used as reference data. The chapter describes 
the structure of the subcorpora (number of documents, their chronological 
distribution and topics featured), and it also addresses the challenges of balanc-
ing such a corpus. In the future, this material can be used for studies ranging 
from lexicon and semantics to grammar, style, discourse, translation studies, and 
language for special purposes.

Keywords: legal language, language of state treaties, balanced corpus, compiling 
parallel corpora

1.	 General

Over the last decade, the number of text corpora in all imaginable languages 
has steadily increased, and many of these corpora are freely available online. 
Nowadays, the technical tasks related to corpora compilation (downloading texts, 
scanning, optical character recognition, aligning parallel texts, parsing, etc.) have 
become much easier. However, it seems that parallel and other kinds of multi-
lingual corpora are still lagging behind. They remain much smaller than their 
monolingual counterparts and for many languages there are not any corpora at 
all. Moreover, the use of parallel corpora is often limited to parallel concordanc-
ing, while other query functions (frequency lists, collocations, N-grams, etc.) are 
much less popular.

To narrow the existing gap, a new corpus project was started at the University 
of Tampere in 2015. The objective is to collect a multilingual aligned parallel corpus 
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of state treaties. International treaties form a parallel text material of (relatively) 
good quality. Most of these documents are publicly available, and there are no 
copyright issues related to them.

The state treaty is an important text: it is a contract document whose effect 
extends over the entire nation that is a party to it. Treaties have long served as one 
of several sources of international law, and nowadays are used increasingly as the 
dominant one (Hollis et al. 2005: 1). It can be said that treaties are no longer just 
contracts between governments, they are also instruments of law-making (Bunn-
Livingstone 2002: vii).

As a linguistic entity, the bilateral treaty text is often of hybrid nature: during 
the treaty negotiation process, the text is written in both languages and translated 
back and forth so that the source and target language can no longer be identi-
fied (Probirskaja 2009: 61). Multilateral treaties (such as EU or UN treaties), on 
the other hand, are first drafted in certain languages (or one language) and later 
translated into other languages. This, naturally, gives rise to such research ques-
tions as whether differences can be found in the language of hybrid and translated 
treaties. However, treaty texts as objects of study are not favoured by linguists, but 
rather by researchers in the fields of political science, history and law, who are 
not particularly interested in the language of the texts. Non-linguists believe that 
different language versions of each treaty are identical. Fernando Prieto claims 
that quite commonly a working group chooses to work with the version whose 
language is more familiar to the users, without taking any notice of other language 
versions (Prieto Ramos 2011).

The Vienna Convention on the Law of Treaties (1969) stipulates that all lan-
guage versions of a treaty should be explicitly pronounced authentic and equally 
authoritative: “When a treaty has been authenticated in two or more languages, 
the text is equally authoritative in each language, unless the treaty provides or the 
parties agree that, in case of divergence, a particular text shall prevail” (Article 33). 
The same document also suggests that “[t]he terms of the treaty are presumed to 
have the same meaning in each authentic text” (ibid.). However, from the linguistic 
point of view, nobody can guarantee that the meanings of all sentences in texts in 
different languages are identical. Therefore, it would be interesting to study what 
kinds of differences can be found in different language versions of international 
treaties and to what extent those differences can be deemed acceptable. This can be 
done by means of quantitative analyses of data from parallel corpora. Undoubtedly, 
the language of state treaties deserves attention from linguists and translatologists.
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2.	 PEST corpus

The corpus that is currently being compiled at the University of Tampere is entitled 
Parallel Electronic corpus of State Treaties (PEST). The project started in 2015. The 
current plan is to compile a parallel corpus, which will include treaties concluded 
between Russia and Finland (Russian <-> Finnish), Finland and Sweden (Finnish 
<-> Swedish), and Sweden and Russia (Russian <-> Swedish). In addition, there 
will also be a subcorpus of international conventions in all three languages plus 
English, and this subcorpus will be used as reference data. The estimated size of 
the whole corpus would be about 2 million running words. Thus, the corpus will 
have a recyprocal and harmonious structure (see Figure 1).

PEST is a full-text corpus, however, the annexes of the documents are not in-
cluded (annexes usually consist of tables, figures and long lists that are not helpful 
for studying language, style, and translation issues). It is a diachronic corpus with 
data starting from 1917 (the year of the revolution in Russia and the independence 
of Finland) and extending to the present day. Expired treaties are also included, 
because the validity of treaties is not relevant from the point of view of linguistics, 
translation studies, and language technologies.

All versions of the documents are aligned at the sentence level and morpho-
logically and syntactically annotated. Aligning and annotation are performed 
using open-source software (LF Aligner, TreeTagger, Finnish-dep-parser etc.). 
The corpus is stored on the server mustikka.uta.fi and a separate user account 

International Conventions

Finland-Russia

Sweden-RussiaFinland-Sweden

Figure 1.  Structure of PEST
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is required to access it. For the time being, the corpus is mainly intended for the 
use of the research group working at the University of Tampere, but access can 
be granted to others upon request. Once completed, the corpus may be opened 
for a larger-scale use within the research community. For corpus queries, the 
research group uses its own online corpus manager TextHammer <mustikka.uta.
fi/texthammer>, which is specifically designed for working with parallel corpora. 
The software includes various tools, such as parallel concordances, frequency lists, 
N-grams, collocations, etc., and new functionalities are being developed.

The main idea of our corpus research is to compare documents by period, by 
country, and by topic. Research questions we aim to address by means of studying 
the PEST corpus include the following:

–	 How can the language of treaties be described in general? The treaty is a legal 
text and, therefore, the language should be highly standardized, precise and 
uniform, but is this always the case? What kinds of linguistic features are typi-
cal of the language of treaties?

–	 How has the state treaty as a linguistic genre evolved over 100 years?
–	 Are there differences in a particular language as used in treaties with different 

parties; for example, is the Finnish used in Swedish–Finnish treaties differ-
ent from that used in Russian–Finnish treaties? If differences are discovered, 
what can this be attributed to? Can it reflect the power relations between the 
contracting states?

–	 How is the impact of translation reflected in the language of treaties? It is our 
assumption that, despite the hybrid nature of bilateral treaties, traces of trans-
lation activity are nevertheless present in them. After all, translation always 
plays an important role in the treaty negotiation and preparation process, 
which makes the state treaty a particularly interesting object of research for 
translatologists.

3.	 The Russian–Finnish section: Can a parallel corpus be balanced?

The Russian–Finnish section of PEST was completed in November 2016: it has 
228 pairs of texts with around 300,000 running words of Russian text and 250,000 
words of Finnish text. The documents have been divided into three chronological 
periods according to important political events: the first period starts from 1917, 
when Finland gained independence from Russia, the second one starts from 1944 
after signing the Armistice Treaty (United Kingdom and USSR vs. Finland), and 
the third one starts from the collapse of the USSR in 1991. The consequences of 
each such major turn in the countries’ relations are immediately reflected in the 
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treaty material: many new treaties are ratified in the following years, and their 
terms may be very different from those of earlier treaties. The composition of the 
Russian – Finnish section is presented in Table 1.

Table 1.  The Russian–Finnish section of PEST

Subcorpus Period Number of  
text pairs

Word count, 
Russian

Word count, 
Finnish

A 1918–44   46   81,337   67,291

B 1945–91 128 141,764 114,982

C 1992–   54   81,482   65,334

Total: 228 304,583 247,607

Figure 2 further illustrates the composition of this corpus section.
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Figure 2.  State treaties between Russia and Finland (1917–2016)

As we can see from the general statistics of this section of the corpus, there is an 
important methodological issue: the subcorpora are of different size, both in terms 
of the number of texts and word count, that is the length of the texts. Subcorpus 
C may still grow over time, as new treaties will belong to this subcorpus (until, 
perhaps, another radical change in relations takes place and subcorpus D becomes 
relevant), but the other two will not change in size. As a result, the classical prin-
ciples of the proportionality and balancedness of a corpus (see for example. Biber 
1993) are not adhered to.

It seems, however, that parallel corpora are a somewhat different type of data 
compared with monolingual corpora of general language (cf. Mikhailov 2017; 
Zanettin 2012). It is not easy to have all text types represented even in a mono-
lingual corpus, but with multilingual data everything is multiplied: not all genres 
and topics exist in both languages and, what is more, not all kinds of texts are 
translated from one language into another. Therefore, a parallel corpus is much 
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more limited than a monolingual corpus. Let us remember that Noam Chomsky 
was critical in the question of representativeness of language corpora from the 
very beginning and his belief that all corpora are skewed (see for example, Andor 
2004) cannot be completely ignored.

While it is possible to tackle the issue of skewedness if plenty of data is avail-
able, it is almost impossible to deal with it if the available data is limited, like in the 
case of our PEST project. To make the Russian–Finnish corpus chronologically 
balanced, we would have to remove texts from subcorpus B, which could lead 
to the omission of some important topics represented in other subcorpora and, 
consequently, hamper the comparability of data. Furthermore, some topics 
may be represented in certain periods only, for example peace treaties can be 
found in subcorpus A only. Moreover, Russia–Finland treaties are only a part of 
the PEST corpus, and attempts of harmonizing this section would likely create 
further problems.

The solution is to collect as many documents as possible, equip them with 
diverse metadata and deploy flexible tools to query the data by subcorpora. Our 
corpus is dynamic (Olohan 2004: 44), it can be updated with new texts, and its 
structure is flexible.

4.	 Other sections of the corpus

Work on other sections of the corpus has just started. Surprisingly, we discovered 
that the availability of documents in electronic format is limited, and finding dif-
ferent language versions is an even greater challenge. With regard to documents 
available online, our current data collecting strategy is to collect the language 
versions of documents separately first and then match them, align them and 
add to the corpus. The printed versions of state treaties are usually published as 
parallel texts, but when the treaty is published in more that two languages, the 
“national” versions may be aligned with the “international” (French or English) 
one and not with each other. For example, according to the Finnish Guideline for 
International Treaties, conventions that are to be published in Finnish, Swedish, 
French and English are implemented in such a manner that the Finnish edition is 
aligned with the English text and the Swedish edition is aligned with the French 
text (Valtiosopimusopas 2012: 115).

The following common topics can be found in bilateral treaties between each 
pair of countries:

1.	 Air traffic.
2.	 Avoidance of double taxation.
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3.	 Borders.
4.	 Communications (post, telephone, telegraph, television).
5.	 Culture, science and education.
6.	 Fishing.
7.	 Law and human rights.
8.	 Law of the sea.
9.	 Peace treaties.
10.	 Peaceful uses of atomic energy.
11.	 Trade.

4.1	 The Sweden–Finland section

A preliminary list of treaties between Finland and Sweden has been compiled, and 
the total number of treaties is 211, which is surprisingly close to the number of 
Russia–Finland treaties. Figure 3 illustrates the volume and distribution of these 
treaties over time.

Trade

The Peaceful Uses of Atomic Energy

The Law of the Sea

The Avoidance of Double Taxation

Peace treaties

Law and human rights

Fishing

Culture, science and education

Communications

Borders

Air traffic

0 2 4 6 8 10 12 14 16 18 20

FI-RU
FI-SE

Figure 3.  Treaties between Finland and Sweden (FI-SE) and Finland and Russia/Soviet 
Union (FI-RU) by topic.

Although the amount of treaties is almost equal, even a superficial study of the 
lists of treaties reveals a number of features specific of each pair of contracting 
states. For example, the following points stand out for Sweden–Finland treaties 
in particular:
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–	 Many treaties between Sweden and Finland have been concluded by means of 
exchange of notes. Whether this is a feature typical of the Swedish treaty prepa-
ration process or a characteristic specific to the relations between Sweden and 
Finland in particular, we will have more information once the Sweden–Russia 
corpus is compiled.

–	 A number of treaties were concluded between the Grand Duchy of Finland 
(= part of the Russian Empire 1809–1917) and Sweden and later transformed 
into treaties between Finland and Sweden by exchange of notes.

–	 Many treaties are not bilateral but multilateral and include other Nordic 
countries (Sweden, Norway, Denmark and sometimes Iceland) (see Figure 4 
below).

–	 Especially in the 1920s and 1930s, treaties were often concluded in three 
languages: Swedish, Finnish, and French, with a clause stating that the French 
version was to prevail in case of conflict between versions. There are a total 
of 15 such treaties, the earliest of which is from 19231 and the latest one from 
1953 (see Figure 5).2

–	 A preliminary analysis conducted in conjunction with preparing the texts for 
adding to the corpus suggests that despite the almost equal total number of 
treaties, the size of the Sweden – Finland section in terms of running words 
is likely to remain smaller than that of the Russia–Finland section (exact data 
will only be available once all documents have been digitized). This is related 
to the fact that the Sweden–Finland treaties, in general, seem to be shorter. 
One explanation to this can be the large number of extended/transformed 
treaties (see above). Furthermore, the borders between Sweden and Finland 
have not changed significantly since 1917, which means that fewer detailed 
border treaties have been compiled between these countries than between 
Russia/Soviet Union and Finland, neither have Sweden and Finland been in 
war and thus they have not concluded any detailed peace treaties, either.3

1.  Suomen ja Ruotsin välinen selityskirja, tarkoittava työssä sattuvien tapaturmien korvausta 
[‘Agreement between Finland and Sweden regarding compensation for accidents occurring at 
work’].

2.  Suomen ja Ruotsin välinen sopimus lisäyksestä 29 päivänä tammikuuta 1926 tehtyyn 
sopimukseen riitaisuuksien sovinnollisesta ratkaisemisesta [‘Agreement between Finland 
and Sweden on an addition to the agreement on the conciliatory resolution of disputes from 
29 January 1926’].

3.  The first treaty defining the borders between Finland and Sweden was the Treaty of 
Fredrikshamn of 1809. Since Finland became an independent state, the borders have been 
checked every 25 years and the treaties have been revised respectively. To date, such a revision 
has been performed four times: in 1926–1927, 1956–1957, 1981, and 2006.
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–	 As can be seen by comparing Figure 2 and Figure 3, the annual distribution 
of treaties is much more uniform between Sweden and Finland than between 
Russia/Soviet Union and Finland. The busiest year in terms of concluding 
treaties between Soviet Union and Finland was 1922, when a total of 16 trea-
ties were signed, whereas the highest number of treaties concluded between 
Sweden and Finland in one year was 7 in 1933.

–	 Swedish is one of the two official languages of Finland, and therefore treaties 
between Finland and Sweden can be concluded in Swedish. Probably for this 
reason, a large number of Finland – Sweden treaties – not only diplomatic 
notes but regular treaties as well – are labelled as translations.4 (The Finnish 

4.  The published version of the treaty has an explicit comment Suomennos (= translation into 
Finnish).

1920 1940 1960 1980 2000
0

2

3

5

1

4

6

7

Year

N
um

be
r o

f t
re

at
ie

s

Figure 4.  State treaties between Finland and Sweden (1917–2016)
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Figure 5.  Multilateral treaties between Nordic countries (Finland, Sweden, Norway, and 
Denmark) 1918–2016
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versions of Finland – Russia treaties are almost always proclaimed authentic, 
with the exception of exchange of notes and a few other documents).5

4.2	 The Russia–Sweden section

The compilation of the Russia–Sweden section of the corpus has proven to be a 
surprisingly difficult task. Only a few treaties are available on the online service 
of the Russian Ministry of Foreign Affairs, and the series “Dokumenty vnešnej 
politiki SSSR” (Documents of Soviet Foreign Policy) only contains documents 
concluded before 31 December 1943. At the time of writing this chapter, a total 
of 41 treaties have been obtained for the Russia–Sweden section of the corpus. 
This section is expected to remain smaller than the Russia–Finland and Sweden–
Finland sections for various reasons. For example, Sweden and Russia do not 
share a border, which immediately excludes the need for treaties on borderlines, 
border crossing points, activities in border zones, cross-border traffic, etc. For the 
sake of comparison, let it be noted that the number of treaties between Russia and 
Finland falling into these categories is 61. It can be expected that once more trea-
ties between Russia and Sweden are obtained, texts dealing with communications 
(telephone, telegraph, mail, radio, television), the sea (the Baltic Sea in particular), 
and other such topics will also be represented.

4.3	 Multilateral international treaties

The section of international treaties is different from the previous three. It 
will be used mainly as a reference corpus to discover features that are specific 
of bilateral treaties. Still, this corpus can also be used for stand-alone research. 
This is an exceptional type of material: there are documents available in great 
quantities, and this will be the only section of PEST, which features limited selec-
tion. Furthermore, this section will be multilingual, while the other sections are 
(mainly) bilingual. Multilingual alignment presents certain technical challenges 
but, fortunately, LF Aligner,6 which is being used for the purpose, supports align-
ing more than two texts.

The collection of texts for this section may also prove to be more challenging 
than for the bilateral sections. Multilateral treaties conducted since the establish-
ment of the UN in 1945 can be obtained from the UN’s website, and treaties 
conducted within the Council of Europe are also available, but older documents 

5.  These are cases where one of the parties initiates a treaty and suggests its text and, conse-
quently, the other party produces a translation.

6.  <https://sourceforge.net/projects/aligner/>. 
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may be more difficult to find. One possible source is the League of Nations, which 
was in effect from 1919 to 1946. However, it must be taken into account that dif-
ferent countries have joined the above-mentioned organizations at different times; 
for example, Sweden was one of the founders of the League of Nations, Finland 
joined the League in December 1920, and the Soviet Union became a member in 
September 1934 but was discharged as soon as in December 1939. As for the UN, 
the Soviet Union was one of its founders and Russian is a working language of 
the organization, while Sweden became a member in 1946 and Finland in 1955. 
Therefore, it may be difficult to find early treaties in all four languages. Further 
possible sources of material include the Geneva Conventions, and treaties con-
cluded by the International Red Cross and Red Crescent as well as other interna-
tional organizations such as World Trade Organization, the Organization for the 
Prohibition of Chemical Weapons, International Atomic Energy Agency, etc.

5.	 Great expectations

PEST is a dynamic corpus, which means that its structure is flexible and it will 
change, as new data will be added. In other words, the corpus will never be exhaus-
tively finalized, although the number of documents is not very large and it cannot 
be expanded indefinitely.

Even the Russia–Finland section, which is completed, does not contain all 
available treaty data. The current version is bilingual with Russian and Finnish. 
However, Finland has two official languages, and all treaties are also available in 
Swedish. The Swedish of Finland is different from the Swedish of Sweden, and thus 
the Russia – Finland treaties in Swedish could provide very interesting research 
material for comparisons with other sections of PEST, bearing in mind that these 
documents are translations into Swedish and not parallel language versions of the 
treaties. Moreover, some treaties between Russia and Finland also have French or 
English versions.

The research conducted with the corpus data will also be “dynamic”, that is 
we shall not wait until the last text is added to the corpus. Instead, studies will be 
conducted all the time, and case studies performed on limited data will be retested 
on more extensive data or on other sections, if needed. The first pilot studies con-
ducted using the corpus have already provided interesting findings. For example, a 
study of lemmatized Russian and Finnish frequency lists (Mikhailov & Santalahti 
2017) suggests that the treaties between Russia/Soviet Union and Finland contain 
elements that can be considered untypical of the legal genre and even deemed as 
emotionally charged. Another small-scale pilot study (with a publication probably 
to come in 2018) revealed that language typical of the Soviet discourse, that is 
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ideologically oriented elements, could easily be found in treaties of subcorpus B. 
An interesting point discovered in both of the above-mentioned studies was that 
the Finnish language in the “emotionally” or “ideologically” charged segments 
was quite unidiomatic. This suggests that these segments were probably translated 
from Russian into Finnish and provides grounds for further studies in order to 
analyze the background of this phenomenon: can it be interpreted as a sign of 
the Russian party’s dominance in the treaty negotiation process, is it a form of 
compromise, or just a mutually accepted feature in the treaty genre of that time, 
for example? Another study with the Russian–Finnish data from PEST material 
deals with negation in the texts of treaties (Souma et al. 2017). The scope of future 
studies on this material will range from lexicon and semantics to grammar, style, 
discourse and language for special purposes.
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Indexation and analysis of a parallel corpus 
using CQPweb
The COVALT PAR_ES Corpus (EN/FR/DE > ES)

Teresa Molés-Cases and Ulrike Oster
Universitat Politècnica de València, Universitat Jaume I

This contribution presents a section of the Corpus Valencià de Literatura 
Traduïda (COVALT), created by the research group of the same name 
(Department of Translation and Communication, Universitat Jaume I, Spain). 
The COVALT corpus is a four-million word corpus made up of narrative works 
originally written in English, French, and German and their Catalan translations 
published in the autonomous community of Valencia between 1990 and 2000. 
Since the members of the Covalt group are interested in translation research, 
and more specifically in the investigation of translated Catalan and Spanish, this 
corpus has recently been extended to include translations into Spanish published 
in Spain (COVALT PAR_ES corpus). This chapter presents the COVALT 
PAR_ES corpus, as well as its process of compilation and analysis with CQPweb.

Keywords: corpus compilation, corpus indexation, CQPweb, COVALT corpus

1.	 Introduction

The description of translated language fundamentally relies on two different types 
of corpora: comparable and parallel. There are various parallel corpora (some of 
which are combined with comparable corpora) available for different language 
pairs, many of which include English. Those based on literary texts and available 
to researchers include COMPARA (Frankenberg-Garcia & Santos 2003), ENPC 
(Oksefjell 1999), OMC (Johansson 2004), PaGeS (Doval et  al., this volume), 
PELCRA (Przepiórkowski et al. 2010), ParFin, and ParRus (Mikhailov & Cooper 
2016). Over the past decade, considerable efforts have been made to create re-
sources to facilitate translation research related to Spain’s co-official languages, 
Spanish, Catalan, Basque and Galician: see, for example, P-ACTRES (Sanjurjo-
González & Izquierdo, this volume), CLUVI (Gómez Guinovart & Sacau Fontenla 
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2004), Aleuska (Zubillaga, Sanz & Uribarri 2015) or IULA Spanish–English 
Technical Corpus (Badia et  al. 1998). However, both the number and size of 
available resources for specific individual language combinations are still limited. 
While comparable corpora are relatively easy to compile and render accessible to 
interrogation through corpus management software, creating a freely accessible 
parallel corpus requires a degree of expertise and computer literacy that is not 
always easy for translation scholars to attain. IMS Open Corpus WorkBench, with 
its Corpus Query Processor (CQP) (Hardie 2014), is one of the most widely used 
tools for handling corpora (including parallel ones). The web-based graphic user 
interface CQPweb (Hardie 2012), which provides tools that have greatly enhanced 
the accessibility, flexibility and user-friendliness of corpora, was upgraded to a 
version capable of handling parallel corpora in mid-2016.1 The present chapter 
provides a detailed overview of the creation of a section of the COVALT corpus: 
a parallel corpus of original narrative works in English, French and German, 
together with their translations into Spanish. We will first describe the charac-
teristics of this subcorpus within the larger architecture of COVALT (Section 2), 
then provide a step-by-step description of the compilation and indexing process 
for CQPweb (Section 4) and finally suggest some ways of analysing it (Section 5).

2.	 The corpora

The COVALT corpus (Corpus Valencià de Literatura Traduïda) was created by 
the Covalt research group at Universitat Jaume I (Spain). It was originally created 
as a four-million-word multilingual parallel corpus containing complete narra-
tive works originally written in English, French and German with their Catalan 
translations published in the autonomous region of Valencia between 1990 and 
2000 (Guzman 2013: 49). The original COVALT corpus has since been extended 
to include three additional sections (cf. Figure 1):

–	 COMP_CAT: A comparable Catalan corpus of original narrative works 
published during the same period and in the same geographical region 
(Comunidad Valenciana).

–	 PAR_ES: A parallel corpus consisting of translations into peninsular Spanish 
of the same novels originally used for the EN/FR/DE > CAT corpus.

–	 COMP_ES: A comparable Spanish corpus of original narrative works pub-
lished in Spain during approximately the same period.

1.  CQPweb was originally based on the online query interface of the well-known British 
National Corpus (BNCweb) (Hardie 2012).
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COVALT

COMP_CATPAR_CAT

PAR_ES COMP _ES

English ST

French ST

German ST

Catalan TT(EN)

Catalan OT

Spanish OT

Catalan TT(FR)

Catalan TT(DE)

Spanish TT(EN)

Spanish TT(FR)

Spanish TT(DE)

Figure 1.  Architecture of the COVALT corpus

The four sections (PAR_CAT, PAR_ES, COMP_CAT AND COMP_ES), have been 
kept to approximately the same size (around 4 million words) to enhance compa-
rability. This number was determined by the availability of works in the smallest of 
the defined populations: Catalan translations published in the autonomous region 
of Valencia between 1990 and 2000. During that period, more Catalan translations 
were published from English than from French and German and the sizes of the 
EN/FR/DE subcorpora reflect this imbalance. Future enlargements of the corpus 
will aim to compensate for this over time, while maintaining an overall balance in 
size between the sections.

The COVALT corpus2 has expanded in response to the research interests of 
the members of the Covalt group, who have a special interest in translated Catalan 
and Spanish. It now allows for diverse approaches, including:

–	 Analyses of translated Catalan
–	 comparing Catalan target texts (CAT TT) with Catalan original texts (CAT 

OT): for example Marco (2013a, 2018b);
–	 comparing Catalan target texts with their source text corpora (English ST/

French ST/German ST) (e.g. Guzman 2015a, 2015b, 2016; Marco 2018a, 
2018b, 2013b; Oster and van Lawick 2013; Verdegal 2013, 2014);

2.  Access for research purposes can be requested via the Covalt group’s webpage: <http://www.
covalt.uji.es>.
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–	 comparing Catalan target texts from different source languages with each 
other.

–	 Analyses of translated Spanish
–	 comparing Spanish target texts (ES TT) with Spanish original texts (ES OT) 

(Martínez Vilinsky 2016);
–	 comparing Spanish target texts with their source text corpora (DE ST) (Molés-

Cases 2016a);
–	 comparing Spanish target texts from different source languages with each 

other.
–	 Comparison of Spanish and Catalan translated language (CAT TT vs. ES TT) 

(Oster & Molés-Cases 2016).

In this chapter, we will describe the newly created parallel corpus EN/FR/DE>ES, 
in order to elucidate the compilation and indexation process for CQPweb. That 
section of COVALT contains a total of 4,357,846 words divided into the following 
three subcorpora:

–	 The English>Spanish subcorpus includes 36 novels originally written in 
English and their translations into Spanish: a total of 2,417,463 words.

–	 The French>Spanish subcorpus consists of 21 novels: a total of 1,106,222 
words.

–	 The German>Spanish subcorpus contains 14 novels: a total of 834,161 words.

3.	 Corpus compilation and indexation

The different sections of the COVALT corpus have been compiled and indexed 
in IMS Open Corpus WorkBench, a corpus analysis package developed by the 
Institut für Maschinelle Sprachverarbeitung in Stuttgart. The Covalt group chose 
this collection of open-source tools because it includes an advanced tool for corpus 
analysis, the Corpus Query Processor (CQP), which allows researchers to quickly 
perform complex searches of very large corpora by means of a sophisticated query 
language. Furthermore, since 2016, the online version of CQP (CQPweb)3 has 
been able to handle both monolingual and parallel corpora indexed in IMS Open 
Corpus WorkBench (version 3.2.0 or later). The indexing process facilitated by 
this new tool (Hardie 2016) is slightly different from the traditional indexing pro-
cess in IMS Open Corpus WorkBench (Evert et al. 2016, Molés-Cases 2016b). The 
Covalt group has therefore adapted the compilation and indexation of its corpora 

3.  CQPweb is a web-based graphic user interface for some elements of the CWB, such as 
Corpus Query Processor.
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to make them available for online analysis. In view of the complexity and novelty 
of the process, this section will provide a step-by-step explanation of the corpus 
compilation and, in particular, the indexing and encoding process for CQPweb.4

3.1	 Preparation of texts

First, the parallel corpus needs to be prepared in compliance with the requirements 
of CQPweb, that is “laid out in plain-text files, in vertical format, with one token 
per line” (Hardie 2012: 390). In our case, this was done in five steps, employing 
specific tools at each stage (see Martínez Vilinsky 2016 and Molés-Cases 2016b for 
more detailed information on the compilation process):

–	 Scanning (OCR)
–	 Alignment of source and target fragments (Déjà Vu)5

–	 Splitting the exported translation memory (Perl script separab3.pl). This step 
was necessary because the exported translation memory is a bilingual text and 
taggers can only tag monolingual texts.

–	 Grammatical and lexical tagging (TreeTagger)6

–	 Metatextual tagging (Notepad++). These tags include bibliographical infor-
mation such as title, author, publication date, publisher, etc.

The tagging process results in a verticalized text that can serve as input for the 
indexing process. Figure 2 shows the verticalized text file of the sentence “Folklore, 
legends, and fairy tales have followed childhood through the ages […]” from The 
Wonderful Wizard of Oz.

The first column includes each token of the corpus, followed by its cor-
responding grammatical category as indicated by specific tags (second column) 
and the lemma (third column).7 In addition, XML tags for the beginning and 
end of sentence (<s > </s>) and text (<text> </text) appear in separate lines. In 

4.  The specific version used for this project was CQPweb v. 3.2.23. Download and installation 
information on CQPweb, CWB and CWB-Perl interface and the other necessary packages is 
available at Hardie (2016: 8–9) and <http://cwb.sourceforge.net/download.php#gui>. 

5.  DéjàVu is only compatible with Windows. Other similar software applications include LF 
Aligner, Youalign, Stingray, Trados, Transit, etc.

6.  As tagging is language-specific, some programs work better for certain languages than oth-
ers. TreeTagger was used here, while Freeling was the preferred option for Catalan.

7.  We can see an example of TreeTagger’s margin of error in Figure 2, in which the word folk-
lore has been incorrectly tagged as proper noun (NP) and lemmatized as an unknown lemma 
(<unknown>).
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this version of CQPweb, the tags for beginning and end of corpus (<corpus> </
corpus>) are unnecessary.

The main requirements for the tagged texts to be indexed are as follows:

–	 Text codification must be UTF8 without BOM. If necessary, the recodification 
can be done using the software application Notepad++.

–	 It is helpful to give all files the same, recognizable file extension. We used.vert 
(for “verticalized text”). This can be modified using Notepad++.

–	 The tagged text must not contain any hidden characters indicating carriage 
return (\r). These can be eliminated through a regular expression with 
Notepad++.

–	 TreeTagger introduces the tag “<unknown> “whenever it does not recognize a 
word (and therefore cannot establish its lemma). These tags must be removed, 
because <unknown> is not an established tag for CQP. We have replaced them 
with “unknown” (i.e. treated them as lemmas labelled “unknown”, not as tags).

3.2	 Uploading the files to CQPweb

The following subsections detail the steps required to complete the compilation 
process for a parallel corpus for analysis in CQPweb.

Figure 2.  Verticalized text
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Step 1: Creating directories
First, the user has to create several directories on the server on which CQPweb 
has been installed (accessed via Putty8 or command line).9 In our case, these 
directories are:

(a)	 A folder for the corpora to be indexed (indexing):
		�  mk dir /home/user_name/indexing
(b)	 A folder for the indexed corpora (corpora):
		�  mk dir /home/user_name/corpora
(c)	 A folder for each subcorpus inside the previous folder. In this example, we use 

the following English–Spanish pair of corpora:

Corpus Name of folder

English ST (original English texts) ANGESPOR

Spanish TT (Spanish translated texts) ANGESPTRAD

This results in the following command lines:

	 mk dir /home/user_name/corpora/ANGESPOR
	 mk dir /home/user_name/corpora/ANGESPTRAD

Step 2: Encoding and indexing corpora in CWB
The next step is to encode and index the corpus. Encoding a corpus in CWB 
involves “convert[ing] the verticalized text to CWB binary format with the cwb-
tool” (Evert et al. 2016: 3). Indexing involves building the necessary index files.

Figure 3 shows the instructions that have to be typed in order to encode and 
index a corpus, with variable segments highlighted in grey. Each of the commands 
is followed by a line feed. We will take the ANGESPOR corpus as an example.

Figure 3.  Encoding and indexing instructions

8.  Putty is an SSH and telnet client: <http://www.chiark.greenend.org.uk/~sgtatham/putty/
download.html>.

9.  A machine or server with a Unix-style operating system is needed to set up CQPweb.
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Table 1 explains each function within the previous commands.

Table 1.  Explanation of encoding and indexing instructions

Function Explanation Our case

sudo administration permission

cwb-
encode

encoding instruction

-d directory where the corpus will be located /home/user_name/corpora/
ANGESPOR

-f the file to be indexed angespor.vert

-R directory where the registry of the corpus 
will be written

/usr/local/share/cwb/registry/
angespor*

-xsB the corpus is organized in XML

-P corpus attributes pos, lemma

-S structural attributes s: 0**

text: 0 + id+title***

-c codification utf8

cwb-make indexing instruction

*  Note that angespor is lower case here because it is a registry file and not the name of the corpus 
(ANGESPOR).
**  The s refers to the sentence level; the 0 indicates that it is not possible to include one sentence within 
another sentence.
***  This means that the following metadata have been used for the COVALT corpora in CQPweb: text 
identification (ST1, TT1, etc.) and the title of each novel (The Wizard of Oz, El mago de Oz, etc.).

The same process has to be followed in order to encode and index the target sub-
corpus (ANGESPTRAD).

Step 3: Aligning the subcorpora
After having encoded and indexed the two components of a parallel corpus (in 
our example: ANGESPOR and ANGESPTRAD), the next step is to align these 
two subcorpora. Figure  4 outlines the instructions used to access the registry 
files in order to execute the text editing program that will allow for the alignment 
of the subcorpora.

Figure 4.  Executing text editing program files

Next, use the down arrow on the keyboard to scroll down to the end of the docu-
ment and activate the editing option by typing “i”. Type the name of the subcorpus 
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to be aligned: “ALIGNED angesptrad”. Then press the Esc key and type “:wq” 
(write and quit).

Finally, the subcorpora ANGESPOR and ANGESPTRAD are aligned using the 
instructions cwb-align and cwb-align-encode (Figure 5), that is each sentence in the 
source subcorpus is linked to a corresponding sentence in the target subcorpus.

Figure 5.  Alignment instructions

The “s” at the end of the command refers to “sentence” since the subcorpora are 
aligned on a sentence level (see above). The function – D places the generated files 
in the same directory as the corpus’s other attributes (specified in the registry file) 
(Evert et al. 2016: 18).

Step 4: Copying the files to CQPweb
By this stage, both subcorpora have already been encoded and indexed. However, 
to be analysable online, the folders of each subcorpus must be copied (cp) to the 
CQPweb folder (cf. Figure 6).

Figure 6.  Copying corpus folders to the CQPweb folder10

The same action must then be executed for the registry files (Figure 7).

10.  –R refers to the registry folder.
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Figure 7.  Copying registry files

Once the previous steps are completed, the file permissions for each corpus must be 
copied. Figure 8 demonstrates this process for the source subcorpus ANGESPOR. 
The process must then be repeated for the target subcorpus.

Figure 8.  Copying file permissions

Finally, once the corpus has been installed on CQPweb, the program must be 
told where HOME and INFO are located. Use the arrow on the keyboard to scroll 
down to HOME and INFO and replace the route with the one corresponding to 
CQPweb, as shown in Figure 9.

Figure 9.  Replacing route information for HOME and INFO

To exit, press the Esc key again and type “:wq” (write and quit).

Step 5: Activating the corpora on the web interface
Finally, the indexed corpora must be installed on CQPweb. First the user has to 
access CQPweb using their username and password, select the menu CQPweb’s 
Admin Control Panel and activate the option Install new corpus (in the left margin 
of the Admin Control Panel) from the Corpora submenu (Figure 10).
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Figure 10.  CQPweb Admin Control Panel (Corpora)

Since we have already indexed our corpus in CWB, we will select the option Click 
here to install a corpus you have already indexed in CWB,11 as shown in Figure 11.

Figure 11.  CQPweb Admin Control Panel (install new corpus)

We then need to specify the name of the corpus (both its shorter name and its full 
descriptive name) and the location of the registry file (in this case: In CQPweb’s 
usual registry directory), as highlighted in Figure 12.

Figure 12.  CQPweb Admin Control Panel (Install new corpus pre-indexed in CWB)

11.  The alternative is Click here to install a completely new corpus from files in the upload area, but 
this was not applicable for the COVALT corpora.
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Finally, we press Install corpus with settings above, located at the lower margin, as 
shown in Figure 13.

Figure 13.  CQPweb Admin Control Panel (Install corpus)

Once the corpus has been installed in CQPweb, the next step is to generate the 
metadata (Design and insert a text-metadata table for the corpus). In the case of 
COVALT, the default option Create minimalist metadata table was chosen. This 
is the last step in the installation of monolingual corpora in CQPweb. For paral-
lel corpora, there is an additional final step: Manage parallel alignment, located 
in the left margin.

Once all the steps detailed above have been completed, the subcorpora 
ANGESPOR and ANGESPTRAD will be available in CQPweb for online analysis.

4.	 Corpus analysis

This section presents some example analyses of our parallel English – Spanish cor-
pus, using the new version of CQPweb, IMS Open Corpus WorkBench’s corpus 
analysis tool, which allows researchers to analyse corpora online.

In our example query, we search for the word report in the English source text 
corpus ANGESPOR. The options provided allow us to choose several query modes. 
One the one hand, to conduct a simple query (report). On the other hand, to use 
CQP syntax: a) [word = “report”], b) [lemma = “report”], c) [lemma = “report” & 
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pos = “NN”] or d) [lemma = “report” & pos = “V.*”].12 The user can also deter-
mine the number of results per page (from 0 to 1000) and decide whether or not 
to display the aligned subcorpus on the results page.13 Next an example query with 
the verb report by resorting to CQP syntax is illustrated (Figure 14).

Figure 14.  Query with CQP syntax

Figure  15 shows our results, with the corresponding aligned text fragments in 
Spanish. We also learn that there are 28 matches for the verb report in the corpus.

12.  In option a just the word report will be searched for; in option b all cases of the forms of the 
lemma report will be searched for; in option c all cases of the noun report will be searched for 
(“NN” is the tag for the grammatical category of noun in the English tagset used); in option d all 
cases of the verb report will be searched for (“V.*” is the tag for any kind of verb in the English 
tagset used).

13.  No restriction possibilities have currently been implemented.
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Figure 15.  Query results (with aligned target text segments)

CQPweb also allows the researcher to perform specific actions without having to 
use CQP syntax. For instance, the user can save previous searches, sort the results 
or download them as a.txt document, or generate concordances, collocations, 
distribution tables and charts, frequency lists, etc. (cf. Hardie 2012). CQPweb in-
cludes a manual of Simple query language syntax with wildcards. Table 2 provides 
some examples.

Table 2.  Simple query language syntax

Simple query language syntax Results

s?ng sing, sang, sung, song

*less harmless, unless, helpless, etc.

black and white all the concordances including this sequence

hono[u,]r honor, honour

More complex searches, however, usually require CQP syntax. Table 3 presents 
some of the most important CQP search syntax options.14

14.  For a more detailed explanation, consult the CQP user’s manual (Christ, Schulze, Hofmann, 
& König 1999) or the CQPWeb video tutorials <https://www.youtube.com/playlist?list=PL2XtJ
IhhrHNQgf4Dp6sckGZRU4NiUVw1e>.
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Table 3.  Main CQP syntax options

Action CQP syntax

Search by grammatical category (e.g. proper noun) [pos = “NP”];

Search by lemma [lemma = “be”];

Count by word (applied to last search) count by word;

Count by lemma (applied to last search) count by lemma;

Search a sequence 
- lemma go + any word + preposition to
 Example: […] Then she went back to the house […]
- lemma go + two words + preposition to
 Example: […] and that is why I am going to Oz to ask 
him […]

 
[lemma = “go”][]
[word = “to”];
 
[lemma = “go”][] {2} [word = 
“to”];

The Spanish section of the COVALT corpus has already been explored (by means of 
traditional CQP) in a series of studies, some of which have already been published. 
For instance, Oster & Molés-Cases (2016) have analysed the German>Spanish/
Catalan subcorpora’s food-related culturemes, examining both eating and drink-
ing as a source domain for metaphorical expressions and the expression of ways 
of eating and drinking. Molés-Cases (2016a) has also studied manner of motion 
events in a section of COVALT’s German>Spanish subcorpus (children’s and 
young adult literature).

5.	 Conclusion

This chapter has examined the process of compiling and indexing a parallel corpus 
on the CQPweb platform, using the COVALT English/French/German > Spanish 
parallel corpus as an example. Although the task of aligning, tagging and indexing 
a corpus to make it analysable online through CQPweb is a long-term project, the 
advantages the platform provides make the effort worthwhile. It offers an array 
of search options, a user-friendly interface and a means of formulating queries 
with the help of a simplified query language, instead of the more complex CQP 
syntax. Another crucial advantage of CQPweb is the key role of its online com-
munity. This includes, for instance, a highly participative mailing list (the CWB 
mailing list) run by the University of Bologna, which allows users to seek advice 
on problems with CWB and CQP and resolve difficulties speedily.

The Covalt research group aims to continue exploring and exploiting all four 
sections of COVALT for the analysis of translated Catalan and Spanish from a 
twofold perspective: through both the study of the parallel and the comparable 
subcorpora. This new web-based corpus analysis and management system will 
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provide the group with a more intuitive way of accessing and querying the cor-
pora. Last but not least, CQPweb allows the Covalt group to share the resources it 
has developed with the wider research community.
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This chapter describes an updated version of the ACTRES Parallel Corpus 
(P-ACTRES 2.0), an English-Spanish bidirectional corpus that contains over 
4 million words. The composition of the corpus is recounted, regarding the 
number of words in each direction, and the types of texts included together with 
the linguistic variants that users will find in the corpus. Its composition is shaped 
by research purposes as well as availability issues. The computerization process is 
also explained, while commenting on the text processing, alignment and tagging. 
The chapter concludes with a brief demonstration of the usefulness and usability 
of P-ACTRES 2.0 in cross-linguistic research, be it contrastive linguistics or 
translation studies either independently or, most importantly, jointly.

Keywords: ACTRES, corpus analysis software, web interface, (parallel) corpus 
compilation

1.	 Introduction

The need for contrastive analyses that complement translation studies was pro-
posed in the 1990s by scholars whose research was concerned with language ap-
plications that would improve cross-linguistic communication (Chesterman 1998; 
Rabadán 1991; Rabadán 2002b; Salkie 2002). Contrastive analysis and translation 
studies both originated within the branch of applied linguistics; yet, it took a 
while before both disciplines actually joined forces to undertake applications of 
language, in particular with regard to intercultural communication (Rabadán 
1991). This was partly due to the fact that early cross-linguistic research lacked a 
functionalist perspective.

Prior to the development of descriptive translation studies (DTS), research 
focused mainly on the notion of (formal) equivalence understood as a sine qua 
non for translation. Confined to the realm of formal similarity, early contrastive 
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and translation research ignored units that, even though formally dissimilar, could 
actually communicate the same meanings. Possible differences in translation were 
not only overlooked, but also stigmatized (Venuti 2002). In early contrastive analy-
sis (CA) studies pairs of languages were described parallel to but independently 
of one another without reference to cross-linguistic correspondences in discourse, 
even in the case of translations. Chesterman (1998, 2007) suggested that a way of 
overcoming these limitations would be to carry out contrastive functional analyses 
(CFA). Within this framework, the meaning we wish to translate, irrespective of 
the various forms it may be mapped upon, represents the tertium comparationis 
that makes contrasts possible. CFA, in turn, brought to light the one-to-many 
correspondences that may exist between two languages, which bears significant 
implications for translation. Furthermore, functionalism is sensitive to dissimi-
larities, which are highly relevant in cross-linguistic research since both sameness 
and difference constitute the (degree of) assumed similarity that is expected for 
any two languages to engage in an act of translation (Chesterman 2007).

In order to bridge the gap between the two, a functionalist approach to both 
contrastive linguistics and descriptive translation studies was called for. To this 
end, and drawing on functional grammar (Bondarko 1991), the ACTRES research 
team was founded in the second half of the 1990s, a time when new research tools 
were being developed (Rabadán 2002a). ACTRES stands for Análisis Contrastivo 
y TRaducción English–Spanish/ESpecializada . One of the benchmarks of func-
tionalist linguistics in general and of ACTRES research in particular is the use of 
corpora (Johansson 1998). Early studies made use of existing reference corpora 
such as Bank of English by Cobuild and CREA (Corpus de Referencia del Español 
Actual). Comparability between these two corpora made it possible for ACTRES 
to carry out contrastive functional analyses using a lexicogrammar function 
such as quantification, noun characterization or modality as the object of study 
(Labrador de la Cruz 2000; Ramón García 2003; Rabadán 2006). However, when 
the starting point was a formal resource, such as the so-called gerund-participle 
(Huddleston & Pullum 2002) or -ing constructions, the custom-made comparable 
corpus based on Cobuild and CREA that had been used in these ACTRES studies 
turned out to be insufficient. This was so, given that many correspondents would 
remain unnoticed if English G-P were only compared to its assumed Spanish 
equivalent, namely the gerund (Izquierdo 2012) while other correspondences 
could be actually unveiled in authentic translations. It was because a truly joint 
contrastive translation study required a parallel corpus that the ACTRES team 
compiled P-ACTRES 1.0 (Izquierdo, Hofland & Reigem 2008).

This chapter describes P-ACTRES 2.0, an improved and extended version, 
which is by all accounts the first English–Spanish translation corpus ever built. 
P-ACTRES 2.0 is an open corpus in that new textual pairs of Spanish originals 
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and their English translations are being introduced as we speak. In this descrip-
tion of the corpus composition and compilation, the major differences between 
P-ACTRES 2.0 and the first, earlier version are highlighted. The final part of the 
description comprises a brief illustrative account of the kind of cross-linguistic 
research P-ACTRES 2.0 serves.

2.	 Description of the corpus

In this section, a thorough description of P-ACTRES 2.0 is provided. Given the fact 
that the corpus is an extension of P-ACTRES 1.0 (Izquierdo, Hofland & Reigem 
2008), as each step of the corpus building is commented upon, a comparison of 
the two versions is made.

2.1	 Composition

Composition represents a major distinguishing feature between the current and 
the earlier version. P-ACTRES 2.0 includes the P-ACTRES 1.0 composition and 
adds a new subcorpus composed of original Spanish texts and their translations 
into English. We will refer to the first group of texts as the English–Spanish (EN-
ES) subcorpus or direction of analysis. The latter will be the Spanish–English (ES-
EN) subcorpus, this being the major novelty in the composition of P-ACTRES 2.0.

With regard to the EN-ES subcorpus, original texts mainly represent British 
and American English, with a few samples of other varieties of English. The 
translations have been produced only in European Spanish. This decision was 
made so that the construction of P-ACTRES 1.0 assured the compatibility with 
previous ACTRES research based on comparable BoE-CREA. However, within 
the ES–EN direction we have included original texts written in both European 
and American Spanish. Regarding the target language varieties, both American 
and British English are found, which heightens the comparability between original 
English and translated English texts. The difference in the Spanish varieties per 
subcorpus is due to availability issues; on the one hand, Spanish translations of 
English texts outnumber English translations of Spanish texts, especially with 
regard to certain genres. Therefore, we needed to introduce original texts written 
in American Spanish to reach the corpus size we were aiming at. Also, related to 
availability, we wanted to benefit from the amount of ES–EN translations included 
in the UNESCO Index Translationum, a bibliographical database we used as a first 
step to locate potential pairs. In addition, another compilation criterion which 
places restrictions on the initial selection of texts was that publications should 
date back no earlier than the year 2000. Consequently, narrowing the target 
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variety to European Spanish only would have made the short-term compilation of 
P-ACTRES 2.0 virtually impossible.

In the first version, the corpus texts belong to five different genres, namely, 
fiction books, non-fiction books, newspaper editorials, magazine articles and mis-
cellanea. With regard to the first two genres, the corpus contains excerpts rather 
than a whole book. The fact that not all the authors granted permission to include 
the whole book in the corpus – irrespective of the direction of analysis – forced us 
to use less than 10 per cent of every book so as to comply with copyright laws. In 
addition, the inclusion of excerpts rather than whole texts favoured the degree of 
language representativeness. In this sense, the regularity of patterns observed in 
the various studies carried out is most likely to represent the actual functioning 
of the languages rather than an idiosyncratic feature of a specific text or writer. 
Furthermore, having included different genres also accounts for representative-
ness keeping in mind that the corpus is compiled for research of non-specialized 
language. On the other hand, we would argue that the size of every genre mirrors 
how common its translation is, which also accounts for the representativeness 
and balance of P-ACTRES 1.0. In this regard, P-ACTRES 2.0 differs from the 
earlier version.

As hinted at above, availability has shaped the compilation of the ES-EN 
subcorpus so that no newspaper articles or miscellaneous texts have yet been com-
piled, as we have been unable to pinpoint genre-specific translations. Likewise, the 
sample of books-non-fiction is too small to preserve the balance of the ES–EN 
subcorpus.1 Consequently, the compilation of P-ACTRES 2.0 remains ongoing to 
bridge these gaps and so, guarantee major representativeness and balance.

Table 1.  Composition and size of P-ACTRES 2.0

English Spanish Total
EN→ES

P-ACTRES 2,0 Total
ES→EN

Spanish English

1,276,791 1,357,296 2,634,087 Books-fiction 4,191,056 1,556,969 766,796 790,173

514,786 573,523 1,088,309 Books-nonfiction 1,116,582 28,273 15,068 13,205

118,665 129,810 248.475 Newspaper articles 248,475 – – –

114,634 122,024 236,658 Magazine articles 307,510 70,852 37,027 33,825

40,178 49,026 89,204 Miscellaneous 89,204 – – –

4,296,733 words TOTAL 5,952,827 words 1,656,094 words

1.  The sample size, as observed in Table 1, belongs to the material that is already browsable in 
the corpus. More text-pairs have already been aligned but the post-alignment computerization 
is still pending.
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By way of summary, Table 1 provides figures of the number of words per sub-
corpus (left and right columns) and of P-ACTRES 2.0 as a whole (central column). 
Note that earlier P-ACTRES 1.0 only covers the EN–ES translation direction.

2.2	 Building of the corpus: Computational procedure

We will now explain the steps taken to computerize the corpus and make it easy 
to exploit technically.

2.2.1	 Technologies
P-ACTRES 2.0 has been developed in a similar way as its predecessor P-ACTRES 
1.0 (Izquierdo, Hofland & Reigem 2008). Several technologies as well as program-
ming languages have been necessary in order to create an annotated bidirectional 
English–Spanish corpus, together with a user-friendly interface that enables ef-
fective corpus analysis. A brief description of the employed technologies is 
shown in Table 2.

Table 2.  Employed technologies in the building of P-ACTRES 2.0

Type of technology Use Employed technology

General programming 
languages

Text processing and 
communication between 
user interface and data 
access layer.

Perl
Bash

Web programming 
languages

Creation of user interface HTML5
Javascript

External software Text processing, align-
ing, corpus managing, 
searching, and linguistic 
tagging.

XML parsing programs such as: Xalan, 
Xerces or CleanXML
TCA 2 (Translation Corpus Aligner, 
version 2)
Treetagger
The IMS Open Corpus Workbench 
(CWB)

The number of employed programming languages as well as external software 
serves as evidence of the complexity of the computational process carried out in 
order to build P-ACTRES 2.0. Several tasks had to be executed: text processing, 
aligning, corpus managing, corpus searching, linguistic tagging, communica-
tion between user interface and data access layer and user interface interaction 
among others. The most appropriate technology was used in order to complete the 
process adequately.
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2.2.2	 Workflow
P-ACTRES 2.0 has been developed according to a very specific workflow divided 
into several stages, as shown in Figure 1.

Compiling
texts 

Formatting
texts

Aligning

Tagging Indexing

Figure 1.  Workflow of the building of P-ACTRES 2.0

As mentioned above, P-ACTRES 2.0 is composed of two subcorpora that have 
not been compiled at the same time. Even though the workflow followed for the 
compilation of P-ACTRES 1.0 has been replicated in P-ACTRES 2.0, certain dif-
ferences, in connection with compilation issues, are observed:

–	 Translations from Spanish texts into English are not as abundant as transla-
tions from English into Spanish.

–	 Increasingly, there is a major wealth of digitally processed data, so the scanning 
process has been required less and less in the compilation stage of P-ACTRES 
2.0 (the ES–EN subcorpus).

–	 There are technical differences regarding indexing corpora. As the IMS Open 
Corpus Workbench (CWB) does not recognize comparable corpora, it is nec-
essary to keep those subcorpora that are comparable through ad-hoc scripts. 
These differences also have an effect on querying the corpus (see Section 2.2.3).

i.  Compiling texts.  The first stage of the workflow is the compilation of the files 
that are part of the corpus. Original P-ACTRES 1.0 dates back to 2004; back at 
the time there were not as many resources on the Internet as we have at present. 
Moreover, the ACTRES team members were linguists whose computer literacy 
lacked programming skills. For this reason, most of the texts at that time were 
manually scanned, and thus, a proofreading process was necessary in order to 
clean noise made by the scanner (errors, misspellings, typos). The development 
of P-ACTRES 2.0 so far has involved the incorporation of 64 textual pairs, few of 
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which were already in digital format, so in these cases manual scanning and the 
ensuing proofreading process could be avoided.

ii.  Formatting texts.  In this stage, each compiled document had to be formatted 
in order to be suitable for aligning and indexing processes. The formatting stage 
consists in:

–	 Cleaning texts: certain information had to be deleted – either multimodal or 
textual – in the texts so as to prevent noise in ensuing stages. This includes, for 
instance, footnotes, image references or captions, tables, page numbers and 
non-valid characters, among others.

–	 Transforming texts into XML format: all the texts that composed the corpus 
have been converted into XML data format. This data format allows us to 
handle the documents in an efficient way thanks to its standarized structure.

–	 Validating XML files: this process ensures that features of the texts are equally 
structured. For instance, titles, sections or metadata.

–	 Carrying out a sentence division: each sentence of the text is identified and 
assigned a unique ID that recognises the sentence as belonging to a specific 
file. This is essential for the alignment stage.

iii.  Aligning the textual pairs.  The alignment of the corpus represented a highly 
time-consuming stage. It was carried out using a second version of the Translation 
Corpus Aligner program or TCA (Hofland & Johansson 1994), originally devel-
oped by Knut Hofland for the English–Norwegian Parallel Corpus (ENPC), one 
of the first parallel, aligned corpus of all time (ibid). TCA2 had previously been 
improved by Knut Hofland and Øystein Reigem for P-ACTRES 1.0; it is an unsu-
pervized, language-independent alignment program at the sentence level which 
allows manual correction.

TCA2 has a high accuracy rate of 95–97% over 1 to 1 alignments, that is, one 
sentence of original text is aligned with one sentence of translated text. However, 
manual correction is needed to get a perfect alignment in n-1 or 1-n alignments. 
This is the reason why a semi-automatic alignment procedure has been adopted in 
both versions, that is, P-ACTRES 1.0 and P-ACTRES 2.0, instead of running the 
program automatically on all the files. Figure 2 shows the alignment of a textual pair.

By default, the program favours 1-1 alignments, which is the reason why the 
user has the possibility of selecting the “skip 1-1” function inbuilt in the TCA2. 
Consequently, if the program suggests a correspondence other than 1-1, that is 
1-n, n-1 or even a null correspondence, it will stop for the user to check whether 
that suggestion is correct or not. In the event of an incorrect match, the user has 
the possibility of clicking the “unalign” bottom. Whereas, if there actually is a 
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multiple sentence match, the user will click on align for approval. A colour-code 
in the upper windows helps to identify the aligned matches or correspondences.

The output of the program is an alignment file (Figure 3) and text files. The 
former is composed of several lines that are made up of XML elements. These 
elements contain information about the type of correspondence (type) and the 
involved sentences through their identification (xtargets).

Figure 3.  Image of an alignment file

iv.  Tagging.  The next stage consists in adding linguistic annotation to the cor-
pus. P-ACTRES 2.0 has been tagged with grammatical and lemma information 
using Treetagger (Schmid 1995)2; This software is freely accessible online and has 

2.  For more information about the employed tagsets, see: <http://www.cis.uni-muenchen.
de/~schmid/tools/TreeTagger/data/Penn-Treebank-Tagset.pdf> for English and <http://www.
cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/Spanish–tagset.txt> for Spanish.

Figure 2.  Image of TCA2 interface

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use

http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/Penn-Treebank-Tagset.pdf
http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/Penn-Treebank-Tagset.pdf
http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/Spanish�tagset.txt
http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/data/Spanish�tagset.txt


	 P-ACTRES 2.0: A parallel corpus for cross-linguistic research	 223

been used in a great variety of corpora of different languages. Figure 4 shows an 
example of the output of Treetagger.

Figure 4.  Image of a POS tagged sentence

v.  Indexing.  The last building step consists in executing several programming 
scripts in order to format the corpus files according to the requirements of the IMS 
Corpus Workbench (from now CWB) (Evert & Hardie 2011), which has been the 
corpus management software chosen. The aforementioned requirements of CWB 
are the following:

–	 One file per corpus, which means that all the text files had to be put together 
in one file.

–	 The corpus file had to be in verticalized format, which is one word per line, 
and linguistic annotations separated by tab values. Sentences and features of 
the texts have to be handled according to XML syntax.

CWB allows for querying the corpus and works as a data access layer of P-ACTRES 
2.0. For more info about corpus indexing and querying with CWB, see Evert 
(2016) and Evert (2009).

CWB manages P-ACTRES 2.0 as if it were composed of four different subcor-
pora or text groups:

–	 Original English texts
–	 Spanish translations
–	 Original Spanish texts
–	 English translations.

While CWB recognizes the parallel concordances from original English into 
Spanish as well as original Spanish into English, it was not originally designed for 
comparable searches. As a consequence, for the comparable exploitation of the 
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corpus, that is, keeping those subcorpora that are comparable for doing searches 
on original and translated texts per language,3 ad-hoc scripts had to be written. 
This step is further explained in Section 2.2.3, where the browser or user interface 
is described.

2.2.3	 User interface
The combination of two directions of analysis extends the functionality of 
P-ACTRES 2.0 compared with P-ACTRES 1.0, which only allowed us to query the 
English – Spanish parallel subcorpus. P-ACTRES 2.0 provides us with the possibil-
ity of querying over the following subcorpora:

–	 English–Spanish Parallel corpus, former P-ACTRES 1.0;
–	 Spanish–English Parallel corpus;
–	 English–Spanish Comparable corpus (both original);
–	 Translation corpus of original and translated English;
–	 Translation corpus of original and translated Spanish;
–	 Even the study of the so-called “third code”, that is, only translated language 

(English and Spanish translated texts).

The user interface of P-ACTRES 2.0 has been completely renewed, providing 
information in a colourful and visually appealing format. Figure 5 shows a com-
parison between both interfaces; element (i) shows the previous P-ACTRES 1.0 
interface, whereas element (ii) shows the new interface for parallel queries, and 
element (iii) for comparable queries.

i)

ii) iii)

Figure 5.  User interfaces comparison

3.  Comparable queries that involve only the original texts per language are fully supported by 
CWB.
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Figure 6 shows an image of the current browser interface and how to select the 
desired subcorpus, the genre of the texts or even a determined text.

Figure 6.  Corpus selection in P-ACTRES 2.0 browser

P-ACTRES 2.0 uses CWB to take advantage of CQP Query Language or CQP-
syntax (Evert 2009) in order to execute queries over large annotated corpora, 
whether they are monolingual or parallel. CWB, however, does not support com-
parable queries natively, which is a new functionality of P-ACTRES 2.0, so several 
programming scripts have had to be executed in the background to make compa-
rable corpora a reality. This consists basically in the simultaneous execution of the 
same query in two subcorpora that are considered comparable.

In order to simplify querying process, P-ACTRES 2.0 has been equipped 
with the same search system as P-ACTRES 1.0, but providing new interfaces for 
comparable queries. All the interfaces are similar and consist of several input fields 
that let the user define the type of sequence to be searched, as shown above. In this 
way, search patterns of CQP Query Language are replaced by simple instructions, 
as explained in (1):

	 (1)	 If you want to search all the words that start with a specific pattern, which in 
CQP Query Language is, for instance, [word=“beaut.*”]), you only have to 
select the option “Start”.

Depending on the type of search, the browser provides us with several options (see 
Figure 7): a whole word, a set POS tag, the beginning of a word or its ending. The 
user could even specify stop words, that is, unwanted words the corpus is asked 
to skip and not to retrieve. Finally, if the query were a multi-word unit or string 
of words, the beginning of the sequence or POS constituents may be specified, 
among other options (see Rabadán in this volume: Section 2, Figure 4 for POS 
options; Section 5, Figure 5 for aligned results).
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Figure 7.  Search with query “any word ending in -ndo” and results

Imagine the user wanted to identify gerund constructions in Spanish. One option 
would be to ask the corpus to search for words ending in -ando. However, this 
pattern will automatically skip gerund forms in -endo (leyendo, diciendo, etc.). 
We could, therefore, specify the word ending as -ndo. Nonetheless, with such an 
option we run the risk of getting noise: proper names such as “Fernando”, non-
gerund verbs like pretendo or particles such as cuando, among others (Figure 7).

Figure 8.  Search with query “any G” and results
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An alternative search would be to ask the corpus to retrieve any word POS 
tagged as G, instead (Figure 8).

2.3	 P-ACTRES 1.0 VS P-ACTRES 2.0

As the extension of P-ACTRES 1.0, the building of P-ACTRES 2.0 has been ex-
plained in the sections above, we have referred to the major differences between 
the two versions. Table 3 provides the reader with a straightforward summary of 
these major differences.

Table 3.  Differences between P-ACTRES 1.0 and P-ACTRES 2.0

P-ACTRES 1.0 P-ACTRES 2.0 NOVELTIES in 2.0

2,523,458 words 5,952,827 words Makes corpus larger

Unidirectional: English -> 
Spanish

Bidirectional English <-> 
Spanish

New direction of analysis 
(ES–EN)

5 subcorpora:
Fiction
Scientific/Academic writing
Newspaper articles
Magazine articles
Miscellaneous

5 subcorpora (En->Sp):
Fiction
Scientific/Academic writing
Newspaper articles
Magazine articles
Miscellaneous
3 subcorpora (Sp->En):
Fiction
Scientific/Academic writing
Magazine articles

New textual pairs

Queries over parallel corpora Queries over parallel corpora
Queries over comparable 
corpora

New browsing possibilities
More textual combinations for 
research

One simple search interface Two user-friendly search 
interfaces

New browser interface

3.	 Usefulness and usability in cross-linguistic research

In this section, we will show how P-ACTRES 2.0 may be exploited in cross-
linguistic research, especially in a descriptive stage. The research possibilities in 
terms of language direction and type of language use (authentic and/or translated) 
resemble those of the English–Norwegian Parallel Corpus (ENPC) (Johansson & 
Hofland 1994). As it was the first parallel corpus of sentence-aligned translations, 
the ENPC has inspired many other corpora (ESPC, OMS, to name but a few).
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Figure 9 below shows the various ways in which the corpus material may be 
browsed:

English SL

English TL

English SL

English TL

Figure 9.  Browsing options

Option 1: parallel-corpus-based translation studies
(a)	 English OT > Spanish TT
	 or
(b)	 Spanish OT > English TT

Option 2: comparable-corpus-based contrastive studies
(c)	 English OT + Spanish OT

Option 3: corpus-based joint contrastive and translation studies
(a)	  + (b) and (a) + (b) + (c) above

Option 4: translation studies
(d)	 Original English + Translated English
(e)	 Original Spanish + Translated Spanish

Option 5: translation-corpus-based studies of the third code
(f)	 Translated English + Translated Spanish

While any of the options above are useful for cross-linguistic research, it is option 
3 that truly reflects the ACTRES research endeavour. As will be shown, the com-
bination of parallel data with comparable data will reveal functional equivalents 
that would be either impossible to track down or would be mismatched on the 
basis of formal similarity alone. By way of example we take as our object of study 
a specific lexicogrammatical construction of English, namely, “with + NP + -ing” 
(as, for example, “…, with ministries being turned over nearly every day now as 
…”); An analysis of this sequence in context reveals its adverbial function, that is, 
elaborating on something that has been said previously. From a functional point of 
view and taking the –ing form or gerund-participle (G-P) as its main constituent, 
this construction belongs in so-called G-P Adjuncts (Izquierdo 2012), a non-finite 
subordinate type clause.

Two questions may trigger our cross-linguistic research: first, from a contras-
tive analysis point of view, if the Spanish Gerund (G) is the assumed equivalent 
of the English G-P, does the Spanish resource take part in a similar construction? 
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In other words, does Spanish feature constructions of the kind “….con los últimos 
siendo los más frecuentes…”? Second, from the point of view of translation stud-
ies, if a formally similar construction exists in Spanish, is this the most recurrently 
used equivalent? But what happens if there is not a formally similar lexicogram-
matical resource in Spanish? What other translational options should be used 
instead? (see Table 4).

Table 4.  Spanish translational options of English non-finite construction 
“with + NP + G-P”

English ST Spanish TT N %

…(,) with N -ing Prepositional Phrase (con) 11   32.3

Subordinate –finite- clause 10   29.4

Adverbial (7)Nominal (2)
Relative (1)

Coordinate clause   9   26.5

Others   3     8.8

No translation   1     3

TOTAL 34 100

Drawing from P-ACTRES comparable data, that is, original language use, we 
observe that the Spanish G also takes on an adverbial function at the sentence 
level. We refer to this non-finite clause as G Adjunct. However, whereas the formal 
realization of the English G-P Adjunct allows for introductory particles and its own 
subject, this is not the case in Spanish (Izquierdo 2012). Furthermore, a construc-
tion of the kind “con + NP + G” would be considered unidiomatic in Spanish given 
that, according to comparable data, the G does not display adjectival or predicative 
functions after NPs.4 So, how should we translate these constructions into Spanish? 
According to Malmkjaer (2005: 15), “[equivalence is] the relationship which 
actually obtains between the translation and the source text: an empirical, rather 
than an ideal phenomenon, open to description.” Therefore, let us examine actual 
translations to identify functional correspondences. In other words, let us resort to 
a parallel corpus so as to bridge the gap identified in the previous contrastive stage.

Introducing the query string “with + any N + ending -ing”, the corpus retrieves 
62 hits, 34 of which are valid. The remaining constructions are considered noise 
because the G-P is actually either a fossilized noun or an adjective, as in “…four of 
us with part-time cleaning women from Reydon …”.

4.  The exeption being NPs in verbal complements required by certain types of verbs like 
“ver + noun + G” (see + N + -ing).
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Therefore, we examine the translation of the 34 valid parallel concordances to 
find out the translational options (see Table 4):

The most frequently used translational option is a prepositional phrase (PP) 
introduced by “con” (with). This equivalent conveys a downrank shift whereby the 
TT occurs below the sentence level, as unlike in the ST, it is not a clause (Example 1).

	 (1)	 Ex 1. PP
		  TO: Data emerging from Continental Europe was mixed, with figures 

confirming a sharp rise in confidence and output expectations and leading 
indicators hinting at a peaking growth cycle. (M23E.s426)

		  TM: Los datos procedentes de la Europa continental eran heterogéneos, 
con cifras que confirmaban un veloz aumento de la confianza y de las 
expectativas de resultados y los principales indicadores mostraban que el 
ciclo de crecimientos estaba en su punto álgido. (M23S.s421)

This similarity is maintained, however, with the second equivalent in frequency of 
use, namely a finite subordinate clause. As expected, the majority of this type of 
clause carries adverbial meanings, as observed in Example 2.

	 (2)	 Ex 2. Finite, subordinate clause
		  TO: But it seems to be a sprint to the finish, with ministries being turned 

over nearly every day now as American officials take an increasingly low 
profile. (PGEJ1E.s57)

		  TM: Casi a diario se entregan ministerios a los iraquíes, mientras que los 
estadounidenses asumen un papel cada vez más secundario. (PGEJ1S.s46)

The other translational options do not keep the adverbial meaning of the origi-
nal clause. Consequently, even when they are correct in Spanish, their degree of 
equivalence is (arguably) really low.

4.	 Conclusions

The building of the ACTRES Parallel Corpus (both versions) has turned out to be 
a very complex and laborious process that involved several technologies. It was 
due to the limited resources in both bilingual parallel corpora and comparable 
corpora featuring the Spanish language that the creation of P-ACTRES 2.0 became 
a priority for the ACTRES research group in their endeavours to carry out effective 
corpus-based contrastive studies and translation studies whether independently 
or jointly. The steps described are part of a habitual or mainstream procedure to 
build most corpora.
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Given the scope of this chapter, we have merely outlined the fruitful alliance 
such parallel corpora offer contrastive linguists and translation scholars. While 
contrastivists can benefit from translation studies that unveil correspondents that 
would a priori be impossible to conceive, researchers in translation studies can 
capitalize on contrastive work using functional correspondents that may work as 
translation equivalents. In other words, while examining translations can reveal 
objects of contrastive study, descriptive work within contrastive linguistics will 
provide guidelines or tools for use in applications of language such as translation.

Further work on the P-ACTRES 2.0 features is needed; for example, new an-
notation layers, such as all-words tagging semantic annotation or composition/
rhetorical annotation, will prove useful. Also included in plans for the near future 
are the implementation of more sophisticated statistics such as graphic charts 
or statistics based on significance tests, based on the flexibility and power of the 
statistics-oriented programming language R.
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An overview of Basque corpora 
and the extraction of certain multi-word 
expressions from a translational corpus

Zuriñe Sanz-Villar
University of the Basque Country (UPV/EHU)

Since the 1980s, considerable efforts have been made to create different types of 
Basque corpora. However, to systematically analyse the Basque translations of 
German literary texts, it was necessary to create a corpus from the ground up. 
Intermediary versions were included in this corpus whenever the Basque target 
text was not a translation from the German original but came instead from a 
translation into another language (Spanish in most cases). A tool called TAligner 
was used to align the bitexts and the tritexts. The aim of this chapter is, firstly, 
to provide the reader with an overview of the main Basque corpora. Secondly, I 
will describe the design and compilation process of a parallel and multilingual 
corpus using TAligner 3.0. Thirdly, I will present how the corpus has been 
lemmatized and annotated at the level of part-of-speech. Finally, the process of 
extracting potential Basque multi-word expressions will be shown.

Keywords: Basque corpora, Aleuska corpus, TAligner, Basque MWEs

1.	 Introduction

According to Sinclair (2005), a corpus is “a collection of pieces of language text 
in electronic form, selected according to external criteria to represent, as far as 
possible, a language variety as a source of data for linguistic research”. The first 
electronic corpus, the Brown Corpus, was compiled in 1967 at Brown University 
by Kučera and Francis. Although a number of other attempts were made in 
the following years, few corpora were successfully compiled before the 1980s. 
Zanettin (2012: 7) mentions two factors that have contributed to this deficiency: 
technological restrictions, and the Chomskyan or mentalist approach, which was 
in vogue in the United States during the second half of the twentieth century.
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The prevalence of the Chomskyan paradigm, where the focus lay on how lan-
guages are structured in the human brain (Kenny 2001: 3) rather than on analysing 
the actual use of languages, hindered scholars wishing to work with corpora. Later, 
corpus linguistics provided answers to some of the questions that the Chomskyan 
approach could not. This led to the development of corpus linguistics despite the 
initial difficulties (Corpas Pastor 2008: 27).

In the 1990s, thanks to technological developments, researchers were able 
to compile large reference corpora. One such example is the pioneering British 
National Corpus (1995), which includes 100 million words. At this time, corpora 
began to be used beyond lexicography and linguistics, such as in translation stud-
ies. This period saw the arrival of “mega-corpora” (Zanettin 2012: 8). Indeed, huge 
corpora have been created in the last few years and, fortunately, many of them are 
now accessible via the Internet.

The number of Basque corpora has been growing continuously since the begin-
ning of the twenty-first century. Consequently, the Basque (research) community 
now has access to high-quality Basque reference corpora. This will be demonstrated 
in the following section. However, there was no corpus of literary texts translated 
from German into Basque. Given that the aim of my research is the analysis of 
these types of texts, it was necessary to build a digitised, parallel and multilingual 
corpus from scratch. Section 3 of this chapter describes the process of designing, 
compiling and annotating the corpus. Initially, the corpus did not include any form 
of lemmatization or part-of-speech (POS) tagging. This was not necessary when 
examining the type of phraseological units under analysis. However, because the 
goal is now to extract Basque multi-word expressions (MWEs) with a particular 
structure (see Section 5), the corpus has been lemmatized and tagged at POS level 
(as shown in Section 4). Following the extraction and selection of the MWEs, they 
will then be analysed from a translational perspective.

2.	 An overview of Basque corpora

The first corpus – the OEH text corpus (see Table 1) – was constructed in 1984. It 
seems that Basque was not far behind other languages in the creation of corpora 
(Areta et al. 2008: 79). Nevertheless, there was a gap of 18 years before the creation 
of the next corpus, the Statistical Corpus of the Twentieth Century. Basque corpora 
consisting of a million words arrived later than in other languages. Regardless of the 
time lapse, the first modern Basque corpus, the Statistical Corpus of the Twentieth 
Century, was, and still is, of great value. It served as a model for subsequent cor-
pora. Small as it was from a contemporary perspective, it remains the only Basque 
corpus representing the language of the twentieth century (Urkia 2010: 6).
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Table 1.  List of representative Basque corpora

Corpus Date Author Size (mil-
lion words)

Language

  1 Corpus of the Orotariko 
Euskal Hiztegia (OEH)

1984 The Royal Academy of 
the Basque Language 
(Euskaltzaindia)

5.6 Basque

  2 The Statistical Corpus of the 
Twentieth Century

2002 The Royal Academy of 
the Basque Language 
(Euskaltzaindia)

5 Basque

  3 LEGE-bi 2004 University of Deusto 2.4 Basque, 
Spanish

  4 The Corpus of Classical Works 
(Klasikoen gordailua)

2005 Susa 11.9 Basque

  5 The Science and Technology 
Corpus (Zientzia eta 
Teknologia corpusa)

2006 Group IXA and 
Elhuyar

8.5 Basque

  6 The Corpus of Reference 
and Contemporary Prose 
(Ereduzko Prosa Gaur)

2007 Ibon Sarasola, Pello 
Salaburu, Josu Landa 
and Josu Zabaleta

25.1 Basque

  7 The Dynamic Corpus of 
Reference and Contemporary 
Prose (Ereduzko Prosa 
Dinamikoa)

2009 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

Around 15 Basque

  8 Science for all Readers 
(Zientzia Irakurle Ororentzat)

2010 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

1.3 Basque

  9 Eroski Consumer 2010 Elhuyar and Eleka 15.4 Basque, 
Spanish, 
Catalan and 
Galician

10 Lexical Observatory 
(Lexikoarean Behatokiaren 
Corpusa)

2010 The Royal Academy of 
the Basque Language 
(Euskaltzaindia)

50.3 Basque

11 Goenkale corpusa (a Basque 
soap opera)

2011 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

11 Basque

12 Classical Works 
(Pentsamenduaren klasikoak 
corpusa)

2011 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

10.7 Basque

13 Translational Database of 
the Gipuzkoan Provincial 
Government

2011 Gipuzkoan Provincial 
Government

Constantly 
updated

Basque, 
Spanish

(continued)
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Table 1.  (continued)

Corpus Date Author Size (mil-
lion words)

Language

14 Bizimena (Translational 
Database of the Biscayan 
Provincial Government)

2011 Biscayan Provincial 
Government

Constantly 
updated

Basque, 
Spanish

15 Corpus of Legal Texts 
(Zuzenbide corpusa)

2012 Joseba Ezeiza 7.2 Basque

16 EHUskaratuak (Corpus of 
Translated Textbooks)

2012 Elhuyar 18 Basque, 
Spanish, 
English, 
French

17 Bilingual Web Corpus (Web 
Corpusen Ataria)

2013 Elhuyar 18.8 Basque, 
Spanish

18 Monolingual Web Corpus 
(Web Corpusen Ataria)

2013 Elhuyar 125 Basque

19 Corpus of Contemporary 
Basque (Egungo Testuen 
Corpusa)

2013 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

269.2 Basque

20 Corpus of (mostly) Translated 
Texts (Hizkuntzen arteko 
corpusa)

2015 Ibon Sarasola, Pello 
Salaburu and Josu 
Landa

42.43 Basque, 
Spanish, 
French, 
English

Table  1 shows the most representative corpora (as far as size is concerned) of 
written Basque, presented chronologically. The corpora created between 1984 
and 2010 were extracted from Areta et al. (2008) and Urkia (2010). The rest were 
added by the author of this chapter.

Of the 20 corpora that are included in Table 1, seven are bi- or multilingual. 
The first is the specialized LEGE-bi corpus,1 which was created at the University 
of Deusto in 2004. Chronologically, the next multilingual corpus is the Eroski 
Consumer Corpus.2 This is a parallel corpus consisting of texts in four different 
languages: Basque, Spanish, Catalan and Galician. This corpus represents remark-
able progress in the creation of Basque multilingual, parallel corpora. Two spe-
cialised translational databases from the corresponding provincial governments 

1.  <http://sli.uvigo.es/CLUVI/corpus_en.html> 

2.  <http://corpus.consumer.es/corpus/> 
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in Gipuzkoa3 and Biscay4 have been accessible since 2011. These contain legal 
and administrative texts. EHUskaratuak is another noteworthy corpus, which was 
launched in 2002.5 It consists of English, French and Spanish academic source 
texts translated into Basque from 2007 onwards. The Elhuyar foundation pub-
lished the website Web Corpusen Ataria,6 the following year (in 2013). The website 
includes three independent applications: a Spanish and Basque parallel corpus, 
a monolingual Basque corpus and an application for the automatic extraction of 
Basque bigrams. Both corpora are innovative in that they comprise texts that are 
automatically extracted from the Internet. According to a member of the founda-
tion (Leturia Azkarate 2013), this method of creating corpora has enabled them to 
build large corpora in an easy, fast and economic way. Although they admit that 
the corpus may include poor-quality texts, they argue that this reflects the real 
use of language. According to them, this is the ultimate purpose of using corpora. 
The latest multilingual corpus is the Corpus of Translated Texts. This mainly com-
prises translated texts in Basque, Spanish, French, and English, alongside some 
original texts.

Table 1 also includes quite a few specialized corpora. Some contain scientific 
texts, such as the Science and Technology Corpus7 and Science for all Readers.8 The 
Corpus of Legal Texts contains judicial texts.9 Another two corpora are made up of 
classical texts,10 and the Goenkale corpusa11 consists of dialogues from a popular 
Basque television soap opera. This corpus (as stated on its website) offers a unique 
opportunity to analyse how Basque behaves in another register, namely dialogue.

The most significant corpora with regard to size will be mentioned next. The 
Corpus of Reference and Contemporary Prose12 comprises two subcorpora: one 
consists of literary texts (2000–2006) and the other, of press texts (2001–2006). 

3.  <http://www.gipuzkoa.eus/imemoriak/> 

4.  <apli.bizkaia.net/Apps/Danok/CEMT/Default.aspx?locale=es-ES> 

5.  <http://ehuskaratuak.ehu.eus/kontsulta/> 

6.  <http://webcorpusak.elhuyar.eus/> 

7.  <http://www.ztcorpusa.eus/cgi-bin/kontsulta.py> 

8.  <http://www.ehu.eus/ehg/zio/> 

9.  <http://www.ehu.eus/ehg/zuzenbidea/> 

10.  <http://www.ehu.eus/ehg/pkc/ and http://www.ehu.eus/ehg/kc/> 

11.  <http://www.ehu.eus/ehg/goenkale/> 

12.  <http://www.ehu.eus/euskara-orria/euskara/ereduzkoa/> 
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An advantage of this corpus is the similar size of both subcorpora. This enables the 
user to easily compare their results.13

Aside from web corpora, the largest Basque corpora are the Lexical 
Observatory14 and the Corpus of Contemporary Basque.15 The Lexical Observatory 
is a monitor corpus consisting of press texts. It was created at the initiative of 
Euskaltzaindia, the Royal Academy of the Basque Language. As explained on 
their website, the goal is to create a large, balanced, lemmatized and linguistically 
annotated corpus, although they have not yet achieved this aim. The Corpus of 
Contemporary Basque is currently the largest existing Basque reference corpus. 
It is a balanced corpus in terms of text type, date of publication and translated/
non-translated texts. However, there are remarkable differences in the amount of 
words for the different text types. For instance, texts labelled as press texts make 
up 115.5 million words whereas literary texts are made up of 35.6 million words.

3.	 Design, compilation and annotation of the Aleuska corpus

Prior to the compilation of my own corpus, it was necessary to create a catalogue 
of all literary works that have been translated from German into Basque. The 
Aleuska catalogue is updated to the year 2013 and contains 710 entries. These are 
divided into different text types: children’s literature, adult literature, essay, poetry, 
and theatre.

The Aleuska catalogue was described in detail. Following this, the results 
(partly explained in the following) served to establish the criteria for selecting 
texts to be included in the corpus. The description shows, for instance, that trans-
lation activity began to be significant (concerning the quantity of works translated 
from German into Basque) from the year 1980 onwards. Thus, texts translated 
from the 1980s on were included in the corpus. Secondly, an attempt was made at 
the catalogue level to identify the mode of translation. Had the texts been directly 
translated from the German source text, or were they indirect translations from 
an intermediary text (a Spanish version in most cases)? Although the results 
obtained from analyses of paratextual information regarding this feature were 

13.  The Dynamic Corpus of Reference and Contemporary Prose <http://www.ehu.eus/ehg/
epd/> was created as a complement of the Corpus of Reference and Contemporary Prose. While 
the latter is a static corpus, the former is a dynamic corpus that is updated yearly because it aims 
to reflect contemporary language use.

14.  <http://lexikoarenbehatokia.euskaltzaindia.eus/cgi-bin/kontsulta.py> 

15.  <http://www.ehu.eus/etc/> 
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inconclusive, some tendencies were observed. It was decided that both direct and 
indirect translations would be included in the corpus.16 Thirdly, both adult and 
children’s literary texts (representing 71% of the catalogue), were included. Finally, 
it was important to ensure that the corpus was diverse in terms of source and 
target authors. As such, texts were included from a wide variety of original authors 
and translators.

The specific features of the corpus will be shown later in this chapter. For now, 
it is sufficient to mention that 24 adult literary texts (AL) and 24 children’s literary 
texts (CL) were selected. For the purpose of compiling the corpus, these texts were 
first digitised and cleaned. Once we had the cleaned TXT files for each text, they 
were tagged and aligned with a program called TAligner. This has been devel-
oped (and is still under further development) within the Tralima-Itzulik research 
group17 at the University of the Basque Country. TAligner is a tool written in Java 
and developed by Iñaki Albisua.

We decided to work with our own tool and not with other tools commercially 
or non-commercially available. This was mainly due to a specific feature of our 
corpus: up to three texts had to be simultaneously aligned. It was possible to adapt 
TAligner according to our specific needs.18

Figure 1 shows how three aligned texts appear in TAligner: the source German 
text, the intermediary Spanish text, and the Basque translation. In this example, 
the sentences have already been adjusted. This means that the program user needs 
to make manual adjustments to correctly align the texts: divide cells, merge cells, 
add cells etc. Although time-consuming, this allows us to minimise alignment 
problems when querying the corpus and obtaining results.

16.  It is not the aim of the present chapter to give a detailed description of the Aleuska catalogue. 
However, regarding direct and indirect translations, it is noteworthy that indirect translations 
are a reality in German-into-Basque translation (predominantly in children’s literaure), and 
therefore, they needed to be included in the corpus.

17.   <http://www.ehu.eus/tralima/inicio_eng.php> 

18.  Serón Ordoñez (2015) describes another procedure to create corpora consisting of original 
texts and more than one target text. The advantages of TAligner are that the user can align at 
once as many target texts as he/she wishes, and alignment and queries can be conducted using 
this one tool.
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Figure 1.  The alignment of three texts in TAligner

Figure 2 shows the search engine, indicating how queries are made in the corpus. 
In this case the query was limited to German words that began with Hand in Erich 
Kästner’s books. The result shows the German sentence that contains the word 
Hand, together with the previous and subsequent sentences, as well as the Spanish 
and Basque counterparts. In this case, the Spanish version was included because 
this text was translated indirectly.

Figure 2.  Querying the corpus in the TAligner program
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Table 2 summarizes features of the corpus. As was mentioned previously, 24 AL 
texts and 24 CL texts were included in the corpus. The number of direct transla-
tions is higher because the main interest of this study lies in the results obtained 
from direct translations. However, indirect translations are also a reality and, 
because it is a highly interesting phenomenon to observe, 14 indirect translations 
were included. In addition, the corpus is made up of works of 30 different German 
original authors and 28 different Basque translators. The last three columns repre-
sent the number of words per language. The Spanish translations are only included 
when it is assumed that the texts were translated indirectly,19 which explains the 
low number. All in all, the corpus contains around 3.5 million words. Although it 
is a fairly small corpus, it is large enough to reach the objective of the study.

Table 2.  Overview of the Aleuska corpus

Mode of translation Authors Number of words

Direct Indirect Source 
authors

Target 
authors

German Basque Spanish

AL 19   5 17 15 1,120,534     935,530 198,274

CL 15   9 13 16     593,871     512,204 166,860

Total 34 14 30 28 1,714,405 1,447,734 365,134

After the completion of my thesis, one of the goals was to lemmatize and POS tag 
the corpus. Up until then, annotation was limited to the segmentation of the texts 
into sentences and paragraphs. IXA pipe tools were used to lemmatize and POS 
tag the corpus. This allows researchers the opportunity to linguistically annotate 
corpora without having detailed knowledge of NLP (Agerri et al. 2014: 3823).

The following annotation options are offered in different languages:

–	 Tokenization: German, Basque, French, Galician, Spanish, English, Italian and 
Danish.

–	 Lemmatization and POS tagging: German, Basque, French, Galician, Spanish, 
English, Italian and Danish.

–	 Named Entity Recognition: German, Basque, Spanish, English, Italian and 
Danish.

–	 Chunking: Basque and English.
–	 Parser: Spanish and English.

19.  When creating the catalogue, publishers and translators were contacted to obtain informa-
tion regarding the mode of translation; that is, when possible, they were asked about the source 
version(s) from which the Basque translations were made.
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In the case of my corpus, these tools were used to lemmatize and tag the German, 
Basque and Spanish texts. The steps that are necessary to conduct all three 
processes are well explained on the IXA pipes website <http://ixa2.si.ehu.es/ixa-
pipes/>. Input files are always raw TXT files and a lemmatized NAF tagged file will 
be obtained for each text. If there is a large number of texts to be tagged, then it is 
advisable to implement a simple script for each language. With this script, all texts 
in a certain language can be tokenized, lemmatized and POS tagged at the same 
time. This is possible thanks to the Unix pipes metaphor, according to which the 
output of each process is fed directly as input for the next <http://ixa2.si.ehu.es/
ixa-pipes/>. A sample of how tokenization has been carried out for a German text 
can be seen at the top of the sample NAF file displayed in Figure 3.

Figure 3.  An excerpt of a NAF file showing the tokenization

The tokens corresponding to the text are stored between the tags <text> . Several 
pieces of information are saved for each of the tokens: an id number to identify 
the token, the length of the token, as well as the sentence and paragraph numbers 
in which the token appears. The information regarding the part of speech is saved 
between the opening and closing tags <terms> , as can be observed in the Basque 
target text in Figure 4.

In this case, information is provided for each term regarding its id, type, 
lemma, the current POS tag, and the morphological feature. This simple example 
shows that the automatic tagging is not error free. For instance, the lemma of Lena 
is identified as “len” (instead of “lena”) and it is identified as a numeral (NUM) and 
not as a proper noun (PROPN). A review of the output obtained from automatic 
tagging will be necessary in the future. Once the texts have been tagged at POS 
level, the next step is to extract the specific MWEs. The next section will describe 
this process.
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Figure 4.  An excerpt of a NAF file showing the POS tagging

4.	 Extraction of MWEs

My PhD thesis analysed the German-into-Basque translation of a specific type 
of MWE, that is, somatic phraseological units and binomials. The goal now is 
to expand the analysis to certain Basque MWEs that are very frequent in both 
common and educated language (Altzibar et  al. 2011). Here I refer to colloca-
tions formed by an onomatopoeic expression and a verb. For example, zanga-
zanga edan, which according to the Basque onomatopoeia dictionary (Ibarretxe 
Antuñano and Martinez Lizarduikoa 2006) means slurping down or drinking in 
gulps. The primary goal will be to determine how and when these common Basque 
collocations are used in the present corpus and which differences and similarities 
can be established between direct and indirect translations, adult and children’s 
literature, and between translated and non-translated language.20

The toolkit used to extract the patterns is called Foma (Hulden, 2009). This is 
a free and open-source tool created and maintained by Mans Hulden which may 
have a variety of uses within natural language processing. With the assistance of 
Iñaki Alegria (a member of the research group IXA at the University of the Basque 
Country), Foma was used to write and process code to extract user-defined pat-
terns (based on information provided by POS tags in NAF files). Figure 5 shows 
an excerpt of this code.

20.  This last feature – determining differences and similarities between translated and non-
translated language – is regarded as a long-term goal because we still do not have our own 
Basque monolingual corpus of literary texts. However, the existing corpora that were mentioned 
in the first section would be of great help to carry out this analysis.
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Figure 5.  An excerpt of the Foma code

Firstly, tag information was defined as mentioned in the previous section: lemma 
(LemaTag), pos (POSTag) and morphofeat (MorfoTag). The description of spaces 
(Banatz) and characters (Kar, KAR, NUM) is necessary to specify the content of 
lemmas (HitzLema), POS tags (POSPOS) and morphological features (Morfo). 
The AnalOK rule contains the line of the NAF file where lemmatization and POS 
tagging occurs: the tag <term, the lemma tag, the lemma itself, space, the POS 
tag, the content of the POS tag, space, the morphofeat tag, its content and the 
closing tag > . The following two rules of the code serve to define the patterns to be 
extracted. There are several more rules in the code that are used to let Foma know 
how results should be presented. After compiling the Foma file with this code, we 
will be able to extract the patterns defined in it with the help of a script.

As expected, the number of extracted patterns was very large. The list was 
shortened considerably by only selecting patterns that included a hyphen. This 
method was chosen as the type of MWE being studied (onomatopoeia+verb) 
always contains a hyphen in the onomatopoeic part. From the 2,617 patterns 
containing a hyphen, I manually selected the potential collocations (totalling 147 
different types).

Figure 6 illustrates some of the extracted MWEs containing an onomatopoeic 
expression and a verb in Basque. For example, diz-diz egin (to sparkle), dir-dir egin 
(to sparkle), mauka-mauka jan (to eat voraciously) or dar-dar egin (to tremble). 
The next step is to make queries in the TAligner program containing these MWEs 
to obtain the German (and Spanish in the case of indirect translations) corre-
spondences. One could then draw some conclusions as regards the differences and 
similarities between direct and indirect translations, adult and children’s literature, 
and translations and non-translations.
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diz-diz
dir-dir
mauka-
mauka
dar-dar
xehe-xehe
kuzkur-
kuzkur
ozta-ozta
tipi-tapa
dar-dar
doi-doi
estu-estu
itsu-itsu
kontu-konta
mar-mar
ozta-ozta
ozta-ozta
ozta-ozta
ozta-ozta
ozta-ozta
ozta-ozta
ozta-ozta

pos="N"
pos="N"

pos="N"

pos="N"
pos="N"

pos="N"

pos="N"
pos="N"
pos="N"
pos="N"
pos="N"
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pos="N"
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pos="N"
pos="N"
pos="N"
pos="N"
pos="N"
pos="N"
pos="N"

egin
egin

jan

egin
egin

egin

izan
joan
egin
eduki
bildu
ibili
aritu
egin
nabaritu
mantendu
iritsi
hauteman
ezagutu
eutsi
entzun

pos="V"
pos="V"

pos="V"

pos="V"
pos="V"

pos="V"

pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"
pos="V"

Figure 6.  Potential Basque MWE consisting of an onomatopoeia and a verb

5.	 Conclusion

As discussed at the beginning of this chapter, the first Basque corpus was compiled 
comparatively early. With regard to today’s standards it is quite small. Up to 2010, 
Basque corpora were not generally very large. However, it is important to bear in 
mind that we are dealing with a minority language. Despite this limitation, a wide 
range of very diverse (monolingual, multilingual, general, specialised) corpora 
have been presented here. This can be of benefit to anyone wanting to work with 
Basque corpora.

Since German is not included in any of the corpora in Table 1, I needed to cre-
ate my own parallel and multilingual corpus consisting of literary texts translated 
(both directly and indirectly) from German into Basque. In order to achieve this, I 
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used a methodology starting with the compilation of a catalogue to the creation of 
the corpus itself. It is important to mention that the TAligner program was essen-
tial to build the multilingual and parallel corpus. This is due to its user-friendliness 
and flexibility concerning the amount of text that can be simultaneously aligned. 
The resulting corpus includes literary texts from adult and children’s literature, 
with direct and also indirect translations from intermediary texts. This ensures 
diversity in terms of source and target authors as well as the publication year of the 
Basque translations. In terms of size, this is not a large corpus but it is large enough 
for my research purposes.

For the lemmatization, POS tagging, and extraction of MWEs, I used free and 
open-source resources, such as the IXA pipe tools and Foma (created by Mans 
Hulden). A future goal is to extract sentences in which the usual word combina-
tions are embedded in the Basque translations together with their equivalents in 
the source text(s), then to analyse in which cases these potential MWEs were used 
in the texts. For now, the extraction of MWEs was limited to Basque collocations 
containing an onomatopoeic expression and a verb due to their singularity and 
their frequency in Basque common and educated language.

To conclude, a variety of tools were required to carry out this corpus-based 
translation analysis of MWEs. One of the future goals of this research is to merge 
all of these tools and to have an all-in-one tool that will enable the researcher to 
clean and align the corpus, make queries in it, lemmatize and tag it at different 
levels, and extract the desired patterns from it.
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This chapter outlines two strategies to automatically build bilingual dictionaries: 
One is based on the use of a pivot language and existing bilingual dictionaries, 
while the other relies on string similarity and cognate extraction. Both strategies 
have in common the use of translation equivalents extracted from comparable 
corpora to filter out odd bilingual pairs and validate the correct ones. The 
correctness of the entries validated with comparable corpora is very high, close 
to that achieved by using parallel corpora. The chapter reports several case 
studies describing how to build new high-quality bilingual lexicons, namely 
English-Galician, English-Portuguese, and Portuguese-Spanish dictionaries with 
more than 90% precision. This outperforms state-of-the-art systems on bilingual 
extraction from comparable corpora, whose best scores hardly reach 70 or 80%.

Keywords: comparable corpora, extraction of translation candidates, bilingual 
lexicons, distributional similarity, cognates

1.	 Introduction

A comparable corpus consists of documents in two or more languages or varieties 
which are not a translation of each other and deal with similar topics. Comparable 
corpora are by definition multilingual and cross-lingual text collections. The use of 
comparable corpora to automatically extract bilingual lexicons has been growing 
in recent years (Tamura et al. 2012; Aker et al. 2013; Ansari et al. 2014; Hazem & 
Morin 2014). The main advantage of using comparable corpora to perform this 
extraction task is that they are easily available and make use of the internet as a 
huge resource of multilingual texts. Comparable corpora are more easily available 
than parallel texts, especially for minority languages. However, their main draw-
back is the low performance of the extraction systems based on them. According 
to Nakagawa (2001), bilingual lexicon extraction from comparable corpora is an 
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overly difficult and ambitious objective, and much more complex than extraction 
from parallel and aligned corpora.

It is possible, however, to use comparable corpora in a less ambitious way, not 
to build large and accurate bilingual lexicons from scratch, but just to filter out false 
bilingual pairs from those selected by other basic bilingual extraction methods. In 
this chapter, we will focus on two basic methods for extracting bilingual lexicons: 
first, the construction of new bilingual dictionaries by transitivity using intermedi-
ary dictionaries and, second, the selection of bilingual cognates by means of string 
similarity. These two strategies are aimed at building large bilingual lexicons and/
or terminologies, even if their correctness and precision is low due to polysemy 
and false friend candidates. In order to discard false pairs and select only correct 
pairs of translation candidates, we take into account their context and distribution 
in comparable corpora. In this way, the bilingual pairs with a similar distribution 
in comparable corpora are considered to be correct pairs and subsequently are not 
removed from the lexicon.

Let us see some examples to illustrate our methodology. Suppose we are 
deriving a new English-Galician dictionary by crossing two existing ones, English-
Spanish and Spanish-Galician, with Spanish as the intermediary (or pivot) lan-
guage between English and Galician. This is a transitive operation which consists 
of generating bilingual correspondences for a new language pair from two already 
known language pairs. Let us take, for instance the English verb subside, which is 
translated by the polysemous Spanish word bajar in the English-Spanish diction-
ary. The Spanish polysemous word is, in turn, translated in the Spanish-Galician 
dictionary into two different verbs: baixar (go down) and apear (take down). Then, 
the derived English-Galician dictionary generates the bilingual pairs (subside, 
baixar) and (subside, apear). While the former translation is correct, the latter 
is clearly odd. The Galician verb apear does not mean subside in any context; it 
means take down, which is one of the senses of the Spanish word bajar. In order to 
filter out the false pair (subside, apear) while keeping (subside, baixar), we compute 
the distributional similarity of those pairs using comparable corpora. As subside 
appears in very different contexts than the Galician word apear (take down), this 
bilingual pair is removed from the derived dictionary. Let us now suppose that we 
are building an English-Spanish list of bilingual terms by selecting those with high 
string similarity. This procedure is known as a bilingual cognates search. In the 
process of searching for bilingual cognates, the main problem that arises concerns 
false friends. For instance, the spelling of the English noun code is very close to 
that of the Spanish word codo (elbow). They are separated by an Edit Distance of 
only 1 (i.e. they differ by just one character). However, they cannot be considered 
to be translation candidates because their meanings are very different. To filter 
out fake bilingual pairs and select the correct ones, we again use their distribution 
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similarity in comparable corpora. As both words do not appear in similar contexts, 
the pair is removed from the list of bilingual cognates.

In short, the specific objective of this chapter is to describe two methods used 
to derive new bilingual lexicons using comparable corpora to select correct can-
didate pairs. The first method consists of using two existing bilingual dictionaries, 
(A, B) and (B, C), in order obtain a new pair (A, C) by simple transitivity and, then, 
in validating correctly generated bilingual correspondences by using dependency-
based distributional similarity computed from comparable corpora. The second 
method consists of generating candidate cognates from comparable corpora and, 
then, in validating correct candidates by computing their dependency-based dis-
tributional similarity in those corpora. As the experiments conducted will show, 
the performance of these strategies in terms of precision is close to the precision 
achieved by extraction methods based on parallel corpora.

This chapter organizes, integrates and expands the work presented in two 
previous articles: (Gamallo & Pichel 2010; Gamallo & Garcia 2012) with further 
experiments. The rest of the chapter is organized as follows: Section 2 describes the 
different steps underlying the method of building lexicons by transitivity with a 
pivot language, then, Section 3 describes the cognate-based strategy. In Section 4, 
we describe some experiments aimed at generating new bilingual dictionaries and 
evaluating the performance of our different strategies. Finally, some conclusions 
are presented in Section 5.

2.	 Pruning lexicons built through transitiviy

Our strategy1 consists of two main tasks: both the generation of candidate bi-
lingual correspondences by transitivity and their validation by using translation 
equivalents extracted from comparable corpora. This strategy is especially well-
suited to creating new language resources for minority languages (e.g., Galician) 
from languages such as English or Spanish, which have many more resources. The 
method does not require the minority language to be provided with many large 
linguistic resources: only some raw text is required. This is enough to automati-
cally build a new non-noisy, bilingual lexicon.

1.  The strategy was implemented in a prototype available at: <http://gramatica.usc.es/~gamallo/
prototypes/BilingualExtraction.tar.gz> 
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2.1	 Basic assumptions

The crucial aspect of the method is the process of validating bilingual correspon-
dences derived by transitivity, by means of translation equivalents extracted from 
comparable corpora. We observed that if a bilingual pair derived by transitivity 
also appears in the list of pairs extracted by distributional similarity from com-
parable corpora, then the pair is correct. This observation is supported by the 
following linguistic conjectures:

–	 In manually compiled bilingual dictionaries, each bilingual correspondence 
consists of two terms that share two different aspects of their lexical meaning: 
both of them have similar conceptual and distributional properties. It follows 
that the two terms both refer to similar entities or concepts (conceptual proper-
ties) and combine with similar entities or concepts (distributional properties).

–	 In noisy bilingual dictionaries derived by transitivity, most generated corre-
spondences consist of bilingual pairs that share similar conceptual properties, 
but do not always have the same distributional properties. This is because the 
different senses of a polysemous word are related by conceptual aspects but 
not in distributional terms. Only homonymous words in the pivot language 
give rise to completely false and unrelated bilingual correspondences gener-
ated by transitivity.

–	 In bilingual lexicons automatically extracted from comparable corpora, the 
extracted correspondences consist of bilingual pairs with the same distribu-
tional properties, but which do not always share similar conceptual properties.

It follows that correct bilingual pairs are those that only share both conceptual 
and distributional properties. Then, the intersection of the dictionaries derived by 
transitivity (conceptual similarity) with those which are extracted from compa-
rable corpora (distributional similarity) give rise to correct bilingual pairs, that is, 
to pairs that share both conceptual and distributional similarity. This intersection 
results in a bilingual, non-noisy lexicon.

The distributional hypothesis states that two words are semantically related 
if they share similar linguistic contexts. In a bilingual framework, this hypothesis 
may make it possible to identify translation candidates. The procedure works as 
follows: a word w2 in the target language is a candidate translation of w1 in the 
source language if the context expressions with which w2 co-occurs tend to be 
translations of the context expressions with which w1 co-occurs. The basis of 
the method is to find the target words that have the most similar distributions 
with a given source word. The starting point of this strategy is a list of bilingual 
expressions that are used to build the context vectors defining all words in both 
languages. This list is usually derived from an external bilingual dictionary.
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2.2	 The pruning method

Let us look at the toy example in Figure 1. The objective is to generate non-noisy 
English–Portuguese pairs using Spanish as a pivot language.

(titular, manchete) (headline, titular)

(titular, titular) (holder, titular)

(holder, titular)
(headline, titular)
(holder, manchete)
(headline, manchete)

EN-PT (headline, notícia)
(headline, publicação)
(headline, manchete)

corpus EN-PT

noisy pairs extracted from
comparable corpora

noisy pairs derived
by transitivity

ambiguous pairs from
existing dictionaries

(headline, manchete)
(holder, titular)

validated pairs

ES-PT EN-ES

(holder, detentor)
(holder, titular)
(holder, investidor)

Figure 1.  Example of the validation process

In the English–Spanish dictionary, the Spanish noun titular has two different bi-
lingual correspondences: (headline, titular) and (holder, titular). This noun is then 
a polysemous word which also appears with two translations in the Portuguese–
Spanish dictionary: (titular, manchete) and (titular, titular). The two senses of the 
Spanish polysemous word are conceptually related: the two refer to small text 
labels, the headline of an article or a person’s name, used to identify either the 
specific article of a journal or a specific card owner.

The English–Portuguese pairs derived by transitivity are: (headline, manchete), 
*(holder, manchete), *(headline, titular), (holder, titular), where “*” stands for in-
correct pairs. So, derivation by transitivity overgenerates bilingual pairs when one 
of the source words has multiple senses. According to our conjectures, even if all 
these generated pairs are somehow conceptually related, only those that are also 
distributionally similar can be considered to be correct. To identify the correct 
pairs, we make use of the translation equivalents extracted from an English–
Portuguese comparable corpus, which allow us to validate those distributionally 
related pairs. In our experiments (described later in Section 4), the Portuguese 
translation candidates of headline extracted by our system are the following nouns: 
notícia (news), publicação (publication), manchete (headline), etc. These words are 
distributionally similar, but only manchete (in bold in Figure 1) describes the same 
concept as headline.

The noun titular (holder) was not extracted because its word distribution is 
very different to that of headline. On the other hand, the Portuguese translation 
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candidates of holder extracted by our systems are nouns like detentor (detainer), 
titular (holder), investidor (investor), etc. All of them have a similar distribution 
(agents of verb actions), but only the second one in Figure 1 (in bold) refers to the 
same concept as holder. The term manchete (headline) was not extracted because 
its distribution is very different from that of holder. This intersection results in 
a bilingual, non-noisy lexicon. So, the final intersection between the noisy pairs 
generated by transitivity and those derived from comparable corpora yields cor-
rect bilingual pairs.

It is worth mentioning that computing distributional similarity from compa-
rable corpora requires some external bilingual resources to generate seed contexts. 
These seed contexts are conceived as anchors to (pseudo)-align the bilingual 
text corpora.

3.	 Pruning bilingual cognates

3.1	 Basic assumptions

An efficient strategy used to build high quality bilingual lexicons between closely 
related languages is to search for bilingual cognates in highly comparable corpora. 
Bilingual cognates are considered here to be those words in two languages with 
similar spelling and similar meaning. There are, at least, three different aspects 
involved in the correctness of these kinds of lexicons:

Corpus similarity: The more comparable the corpora are, the more efficient 
the extraction performed on them is. In this way, we will discover similar articles 
in Wikipedia with very high degree of comparability (pseudo-parallel texts).

Distributional similarity: Words with similar distribution in comparable 
corpora are likely to be translation equivalents. As in the previous strategy (tran-
sitivity), we will use distributional similarity for validation, namely to validate the 
correct cognates.

Spelling similarity: Two words with the same or almost the same spelling are 
good candidates to be bilingual cognates. We will use the Edit distance to identify 
similar words in terms of spelling. To minimize the low coverage of the lexicons 
acquired using this method, it is convenient to conduct the experiments on a fam-
ily of related languages. Indeed, only languages belonging to the same linguistic 
family share many cognates.

Only this third aspect (spelling similarity) is exclusive to cognate extraction. 
Distributional similarity is the validation method we used in the two proposed 
strategies (transitivity and cognates). Corpus comparability is an aspect that affects 
the two strategies, however, we only measure comparability in cognate extraction 
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because most cognates are technical terms appearing in domain specific texts. So, 
finding and selecting bilingual texts in the same technical domain is a crucial is-
sue. The degree of comparability is very important in cognate extraction, but this 
is not enough to obtain non-noisy bilingual lexicons of cognates. The combination 
of the aforementioned three types of similarity, including distributional similarity, 
is required to generate high-quality cognate lexicons.

3.2	 The pruning method

Our cognate-based method follows the idea that the use of distributional similar-
ity to extract bilingual cognates from very comparable corpora should generate 
correct translations. Considering this idea, we designed a strategy adapted to the 
Wikipedia structure. Among the different web sources of comparable corpora, 
Wikipedia is likely to be the largest repository of similar texts in many languages. 
We only require the appropriate computational tools to make them comparable. 
The proposed method is based on the Wikipedia structure, even though it can be 
easily generalized to be adapted to other sources of comparable corpora.

The output is bilingual terminology containing many domain-specific terms 
found on Wikipedia. The method consists of four steps:

Corpus alignment: First, we identify the Wikipedia articles in two languages 
whose titles are translations of each other.

Degree of comparability: Then, to calculate a degree of comparability between 
two aligned articles, we apply a similarity measure and select the most comparable 
pairs of bilingual articles (Gamallo & González 2011b).

Candidates for translation equivalents: From each very comparable pair of 
articles, we calculate the distributional similarity and select the most similar word 
pairs, which are considered to be candidates for translation equivalents (Gamallo 
& Pichel 2008; Gamallo 2007). We also take multiword into account. Two bilingual 
dictionaries are required to generate lexico-syntactic seeds, which are used as text 
anchors in relation to both languages.

Selecting cognates: Finally, using Edit Distance (Levenshtein version), we 
check whether the candidates are cognates and select the most similar ones as true 
translation equivalents.
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4.	 Experiments

To verify whether our methods are useful, we used them to generate bilingual 
dictionaries in two different tasks. First, as was described in Section 2, two new 
bilingual dictionaries were built by transitivity: (English, Galician) and (English, 
Portuguese) dictionaries. Second, we produced bilingual terminology (Spanish, 
Portuguese) with bilingual cognates by making use of the strategy defined in 
Section 3. These resources were evaluated. All dictionaries and terminologies we 
produced are freely available.2

4.1	 Derivation by transitivity

In this task, we built two new free dictionaries: (English, Galician) and (English, 
Portuguese). The existing dictionaries used as sources for deriving the new ones 
by transitivity are the following (only nouns, adjectives, and verbs are considered):

English–Spanish: For this pair, we used two resources: the free dictionary 
from Apertium v0.8,3 which contains 10,828 bilingual entries, and the Collins4 
dictionary, which contains 48,637 entries.

Spanish–Portuguese: In this case, we used only the free resource Apertium 
v1.1,5 which contains 10,281 entries.

Spanish–Galician: We also used Apertium v1.0,6 which contains, for this pair 
of languages, 27,640 entries.

The Apertium dictionaries contain few multi-words, just some idioms. For 
this reason, we did not carry out multi-word extraction within this particular task. 
Using the strategy described above in Section 2, we generated the noisy bilingual 
dictionaries showed in Table 1 by transitivity.

Table 1.  Noisy dictionaries derived by transitivity

Dictionaries Total number Ambiguous entries Unambiguous entries

(English, Galician) 25, 790 18, 623 7, 167

(English, Portuguese) 12, 306   7, 179 5, 127

2.  <http://fegalaz.usc.es/~gamallo/dicos_comparable.tgz> 

3.  <http://sourceforge.net/projects/apertium/files/apertium-en-es> 

4.  <http://www.collinslanguage.com/> 

5.  <http://sourceforge.net/projects/apertium/files/apertium-es-pt> 

6.  <http://sourceforge.net/projects/apertium/files/apertium-es-gl> 
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Note that the third column of the table shows the number of ambiguous entries, 
which are actually the noisy entries. The words making up each entry pair are 
conceptually related even if many of them are not correct bilingual correspon-
dences. The next step is to validate the noisy part of the dictionary by making use 
of translation equivalents extracted from comparable corpora, that is by making 
use of distributional similarity.

4.2	 Comparable corpora

To validate the English–Galician and English–Portuguese correspondences with 
ambiguous words, we used the distributional-based strategy described in Gamallo 
(2007). Text corpora were syntactically analyzed using a multilingual dependency 
based parser, DepPattern (Gamallo & González 2011a). The comparable corpora 
were basically produced with news crawled from different online journals: 70Mb 
of English news from The New York Times,7 Reuters Agency,8 and The Guardian;9 
70Mb of Galician news from Vieiros10 and Galicia-Hoxe11; 21Mb of Portuguese 
news from Jornal de Notícias12 and Público.13 These monolingual corpora were 
used to build both (English, Galician) and (English, Portuguese) comparable cor-
pora. Automatic extraction of translation equivalents were carried out on those 
comparable corpora by making use of the unambiguous entries generated by 
transitivity. These entries were used to generate lexico-syntactic seeds. Two sets 
of translation candidates were built: 700,000 candidates from (English, Galician) 
and 500,000 candidates from (English, Portuguese). Corpus-based lexicons are 
much bigger than those directly derived by transitivity because each word is as-
sociated to its N most appropriate translation candidates (where N = 10 in our 
experiments) by using distributional similarity. So, they contain much more noisy 
correspondences than those generated by transitivity. Ideally, they should contain, 
at least, a good bilingual correspondence for each word. This good correspondence 
will be used to validate dubious pairs derived by transitivity.

7.  <http://www.nytimes.com/> 

8.  <http://trec.nist.gov/data/reuters/reuters.html> 

9.  <http://www.theguardian.com/> 

10.  <http://www.vieiros.com/> 

11.  <http://www.galiciahoxe.com/> 

12.  <http://www.galiciahoxe.com/> 

13.  <http://www.publico.pt/> 
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4.2.1	 Validation
To check the validity of the dubious correspondences within the ambiguity-based 
lexicons (i.e. containing ambiguous entries), we make their intersection with the 
corpus-based lexicons. This way, we filter out odd bilingual correspondences so 
as to just select the correct ones, which share both conceptual and distributional 
similarity.

The second column in Table 2 shows the validation number resulting from 
unifying both the distributional dictionaries and the ambiguous entries obtained 
by inter-section. In the (English, Galician) dictionary, we validated 4,248 correct 
entries which represent almost 23% of entries found in the ambiguity-based 
dictionaries (18,623 entries). In the (English, Portuguese) dictionary we validated 
2,411 out of 7,179 ambiguous entries, which is 33.5% of all ambiguous entries gen-
erated by transitivity. These results are very similar to those obtained by Nerima 
and Wehrli (2008) using parallel corpora. These authors reported an experiment to 
derive an English–German dictionary by transitivity, where the ambiguity-based 
correspondences were validated using parallel corpora. The result of this checking 
process allowed them to validate 6,282 correspondences, which represent 26% of 
all candidate correspondences with ambiguous words. Even though we use non-
parallel or comparable corpora, our results cannot be considered as being worse, 
which is very promising.

Table 2.  Final non-noisy dictionaries

Dictionaries Ambiguous (validated) Unambiguous entries Total entries

(English, Galician) 4, 248 7, 167 11, 415

(English, Portuguese) 2, 411 5, 127   7, 538

The third column in Table 2 shows the number of unambiguous entries, that is, 
those with one-to-one bilingual correspondences. Note that unambiguous entries 
are not required to be validated because they must all be correct considering that the 
manually compiled bilingual dictionaries taken as lexical source are also correct.

At the end of the process, the resulting non-noisy dictionary is the union of 
the validated correspondences with the lexicons containing unambiguous words. 
The last column shows the total number of non-noisy correspondences that our 
method was able to automatically generate. To be precise, we generated 11,415 
entries in the (English, Galician) dictionary, which represent 44% of the total cor-
respondences found in the original and noisy dictionary generated by transitivity 
(25,790). On the other hand, we generated 7,538 entries in the (English, Portuguese) 
dictionary, which represent 62% of the total correspondences found in the original 
and noisy dictionary generated by transitivity (12,206).
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4.2.2	 Evaluation of the dictionaries generated by transitivity
To evaluate the correctness of the lexicons, we have selected several samples of 200 
word pairs for each dictionary and for each subset of entries to be evaluated. More 
precisely, we evaluated the performance of both the list of unambiguous words as 
well as the process of validating ambiguous words with comparable corpora.

As expected, the set of unambiguous words generated by transitivity is 100% 
correct in terms of precision for both language pairs. No error was found.

As far as the validation process is concerned, Table 3 shows the results of our 
evaluation. Precision is the number of correct pairs validated by our system divided 
by all validated pairs. We found just two errors (99.0% precision) in the (English, 
Galician) sample and one error (99.5% precision) in the (English, Portuguese) one. 
Recall is the number of correct pairs validated by our system divided by all correct 
pairs found in the set of ambiguous entries. We estimated the number of correct 
ambiguous entries by using a sample of 200 ambiguous pairs for each language 
pair before validation. As we found that the percentage of correct ambiguous pairs 
is respectively 80% and 79% in the (English, Galician) and (English, Portuguese) 
dictionaries, the total number of correct ambiguous pairs likely to be extracted in 
(English, Galician) is 14,898, and 5,671 in (English, Portuguese). As Table 3 shows, 
the recall is still far from reasonable, in particular when the source dictionaries 
contain many ambiguous pairs that are not very frequent words, as in the case of 
(Spanish, Galician). This is in accordance with the results described in related work 
(Saralegi et al. 2011; Saralegi et al. 2012), where the authors provide good precision 
but recall is negatively affected. However, the correctness of the derived lexicons is 
similar to the dictionaries built by hand by lexicographers, since they are close to 
100% correct. Moreover, in spite of the low recall, the size of the (English, Galician) 
dictionary is larger that the smaller source dictionary: namely, the English –Spanish 
lexicon integrated in the machine translation system Apertium (Armentano-Oller 
et al. 2006). It follows that our automatically generated dictionaries are both good 
and large enough to be inserted in rule-based machine translation systems.

Table 3.  Evaluation of the validated bilingual correspondences

Dictionaries Precision Recall F-score

(English, Galician) 99.0% 28.2% 43.8

(English, Portuguese) 99.5% 42.3% 59.3%

In fact, one of the direct applications of the two new generated dictionaries is 
their integration into an open source machine translation system: Apertium. More 
precisely, the main objective of our experiments is to update the bilingual lexicons 
of Apertium in order to improve the results of the machine translation system.
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4.3	 Bilingual cognates

We conducted another experiment aimed at learning a large set of new bilingual 
cognates from the Portuguese and Spanish versions of Wikipedia. To minimize 
the low coverage of the lexicons acquired by the cognate-based method, it is con-
venient to use it on families of related languages, which share many cognates. This 
is why our experiments were carried out using Portuguese and Spanish, two Latin 
languages that are closely related. The extraction is focused on nouns, adjectives, 
and verbs, as well as on multi-words.

4.3.1	 Existing resources
Our method requires a list of seed lexico-syntactic patterns, whose constituent 
lemmas are taken from existing bilingual resources. We used two different existing 
dictionaries:

–	 Apertium: The general purpose bilingual dictionary (Spanish, Portuguese) 
available in Apertium, and already used in the previous experiment. It con-
tains 9,854 bilingual entries with nouns, adjectives, and verbs.

–	 Wikipedia: We created a new (Spanish, Portuguese) dictionary using the 
interlanguage links of Wikipedia. Since Wikipedia is an encyclopedia dealing 
with named entities and terms, this new dictionary only contains names and 
domain-specific terminology. It has up to 253,367 bilingual entries.

4.3.2	 Size of the extracted lexicons
The total size reached by the union of both resources is 263,362 different bilingual 
correspondences, which will be used as seed pairs. Note that the two dictionaries 
are complementary: we only found 263 entries in common.

After applying our method to the whole Portuguese and Spanish Wikipedia, 
we extracted 27,843 new bilingual correspondences. None of them were in the two 
input dictionaries.

Table 4 depicts the final results. In the first row, we show the extractions of 
single words while the second row is focused on multi-words. Single words and 
multiwords are distributed by PoS categories: nouns, adjectives, and verbs. As far 
as multi-words are concerned, adjectives are not considered. The total extractions 
considering both multi-word terms and single words are shown in the third row. 
Notice that the total size of the new bilingual dictionary at 27,843 entries, is much 
larger than that of the general purpose dictionary of Apertium, which contains 
only 9,854 bilingual correspondences.
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Table 4.  Size of the extracted lexicons

Nouns Adjectives Verbs Total

Single words   9,374 5,725 2,215 17,314

Multi-word terms   9,585 -   944 10,529

All terms 18,959 5,725 3,159 27,843

4.3.3	 Evaluation of the cognate-based extraction
To evaluate the precision of the extracted dictionary, a test set of 450 bilingual 
pairs was randomly selected, consisting of three balanced subsets: 150 bilingual 
pairs of nouns, 150 bilingual pairs of verbs, and 150 bilingual pairs of adjectives. 
These included nominal and verbal multi-words, where their head is either a noun 
or a verb. The results are depicted in Table 5. Precision is the number of correct 
pairs divided by the number of evaluated pairs. Recall is the number of correct 
pairs divided by the number of all correct candidates extracted before the final 
validation performed with distributional similarity. So, we consider that the total 
number of correct candidates is that provided by distributional similarity, just 
before being validated with the cognate-based strategy. To compute recall, we took 
into account the number of correct pairs extracted by the distributional similarity 
that were not selected by the cognate-based similarity. For this purpose, we used a 
new test set with 200 pairs (separated by PoS categories). We found that only 9% 
of those pairs which were not validated were correct. It follows that our cognate-
based similarity is losing few correct cases, giving rise to high recall.

Table 5.  Evaluation of the extracted bilingual cognates

Precision Recall F-score

Nouns 91.0% 88.7% 89.5

Verbs 89% 86.8% 87.9%

Adjectives 95.9% 94.8% 94.5.9%

Total 92% 89.5% 90.7%

The best performance was achieved by using adjectives: 95% precision and 94% f-
score. By contrast, verb extraction only achieves 89% precision. The performance 
for adjectives is better than that for verbs and nouns probably because adjectives 
are not on the list of multi-words.

The precision of the total bilingual lexicon, with 27,843 entries, is 92%. This 
performance outperforms state-of-the-art work on extraction from comparable 
corpora, whose best scores were about 70% accuracy in Rapp (1999) and 60-83% 
in Aker et al. (2013). The correctness of the generated translation equivalents is 
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similar to that achieved using parallel corpora. It follows that our method per-
mits the minimization of the effort to build a new bilingual dictionary of two 
related languages.

It is worth mentioning that the results of the comparability measure have not 
been directly evaluated. In order to know the error rate underlying the automatic 
alignment of similar texts, a quantitative analysis will be required in future work.

4.3.4	 Error analysis
We found 39 errors out of 450 evaluated extractions. Most of them (58%) were 
due to foreign words, namely English words appearing in the input text as part of 
titles or citations. For instance, the translation pair “about/about” was incorrectly 
learned from two Portuguese and Spanish texts containing such a word within a 
non-translated English expression. It would not be difficult to avoid this kind of 
problem if we use automatic language identification to find parts of the input text 
written in other languages.

The second most common error type (8%) was caused by prefixes appearing 
in one of the two correlated words, for instance:

1.	 americanismo/anti-americanismo (anti-americanism)
2.	 anti-fascista/fascista (anti-fascist )
3.	 hispanoárabe/neo-hispano-árabe (neo-hispano-arabic)

Note that it would be possible to filter out those cases by making use of a list of 
productive prefixes.

In Table 6, we show some types of errors found in the evaluation. As the two 
most common errors (foreign words and prefixes), which represent 66% of the 
total number of errors, can be easily filtered out, the total achievable accuracy of 
our system could be 97%.

Table 6.  Types of errors ranked by frequency

Error types Frequency (%)

foreign words 58%

prefixes   8%

typos   8%

multi-words   5%

POS tagging   3%
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5.	 Conclusions and future work

In this chapter, we described two different methods to build high quality bilingual 
lexicons using comparable corpora. In order to overcome the poor results and low 
precision inherent to most extraction approaches based on comparable corpora, 
we made use of two restrictions: transitivity and cognates. The performance of our 
approach, in terms of precision, is close to the precision achieved by the extraction 
methods based on parallel corpora.

We made use of dictionaries already integrated into rule-based machine 
translation systems such as Apertium. It follows that an application of our method 
will be helpful for the production of new language pairs treated by a machine 
translation system, namely those pairs included in minority languages. Further 
evaluations of the results obtained with machine translation systems could be 
considered as an indirect evaluation of the correctness of the dictionaries pro-
duced by our extraction strategies. The number of bilingual dictionaries required 
by a multilingual translator increases as a quadratic function of the number of 
languages the system aims to translate (Wehrli et al. 2009). Hence, the process of 
automatically deriving new bilingual resources can drastically reduce the amount 
of work required for this task. Moreover, as our extraction methods only require 
comparable corpora, it will not be difficult to generate new bilingual dictionaries 
and terminologies for those languages with fewer resources or with fewer parallel 
texts available.
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Discovering bilingual collocations 
in parallel corpora
A first attempt at using distributional semantics

Marcos Garcia, Marcos García-Salido and 
Margarita Alonso-Ramos
University of A Coruña

This chapter presents a method that exploits parallel corpora to automatically 
extract bilingual collocation equivalents. First, we use dependency parsing and 
statistical measures to identify collocation candidates in corpora. Then, we 
leverage the parallel corpora to extract bilingual word-embeddings. Finally, we 
use these distributional models as probabilistic dictionaries in order to identify 
bilingual collocation equivalents. To evaluate our strategy we carry out a set of 
experiments in Portuguese and Spanish focusing on verb-object collocations, for 
example, “reach the maturity” (“atingir a maturidade” in Portuguese, “alcanzar 
la madurez” in Spanish). The results of our experiments show that this method 
is useful to automatically identify thousands of bilingual collocation equivalents, 
achieving a precision of 86%.

Keywords: collocations, distributional semantics, phraseology, parallel corpora

1.	 Introduction

When learning a new language, non-native speakers usually face difficulties re-
garding the use of conventionalized lexical combinations in each linguistic variety 
(Altenberg & Granger 2001). It is common for language learners to produce 
false combinations, usually influenced by their mother tongue (Nesselhauf 2004; 
Alonso-Ramos et al. 2010). One such type of expression is collocations, which can 
be defined as unpredictable lexically restricted combinations of two lexical units 
(Mel'čuk 1998). As an example, a native speaker of Portuguese might use *give a 
walk instead of take a walk in English, guided by the Portuguese collocation dar 
um passeio, since the primary meaning of the verb dar corresponds to to give.
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The manual creation of large structured lists of bilingual collocation equiva-
lents involves a great deal of effort from expert lexicographers. Nevertheless, these 
resources could be very useful for a variety of activities such as second language 
learning or tasks such as machine translation (Orliac & Dillinger 2003). In this 
respect, parallel corpora are interesting resources for the extraction of crosslin-
guistic equivalents and have been widely used for identifying both monolexical 
equivalents and plurilexical entries (named entities, multiword expressions, etc.) 
(Fung 1998; Smadja 1993; Şulea et al. 2016).

In this chapter, we explore the use of parallel corpora not only to discover 
bilingual collocation equivalents, but also to create a bilingual distributional 
semantics model. This model is used to extract, with a high degree of precision, 
bilingual collocation equivalents from corpora.

In the proposed approach, we follow the phraseological criterion that defines a 
collocation as a restricted pair of lexical units (LUs), where one of them (the base) 
is freely selected by the speaker (e.g., walk in take a walk), while the other one 
(the collocate; for example, take in take a walk) is restricted by the base (Mel'čuk 
1998). Thus, our strategy for discovering bilingual collocation synonyms consists 
of searching for semantically similar equivalents of both the base (in a first step) 
and the collocate of each collocation. As the model only makes use of distribu-
tional information, it is worth noting that, ideally, it could be applied to other 
non-parallel corpora for extracting additional examples of collocation equivalents 
not present in the original bilingual resource.

In order to test the proposed strategy, we carried out an experiment to auto-
matically discover bilingual verb-object collocations in a Spanish–Portuguese cor-
pus. The results of this test show that this method enables high-quality bilingual 
collocation equivalents to be extracted with no manual effort whatsoever.

2.	 Previous research on bilingual collocation extraction

Since the 1990s, a number of works have exploited parallel corpora to extract 
bilingual collocation equivalents. Smadja (1992) and Smadja et  al. (1996) use a 
parallel English–French corpus first to identify monolingual collocations in a 
source language (English), and then to discover the French equivalents of the 
source collocations by applying different similarity measures such as Mutual 
Information or Dice Coefficient.

Kupiec (1993) also uses the same parallel corpus to find English–French noun 
phrase equivalents. This method applies an expectation maximization algorithm 
on monolingual collocations that had previously been extracted.
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Wu and Chang (2003) also take advantage of parallel corpora to extract 
Chinese and English n-grams from aligned sentences, by computing their log-
likelihood ratio. Then, they apply a competitive linking algorithm to decide if the 
bilingual pairs are real Chinese–English translations.

Using syntactic analysis, Seretan and Wehrli (2007) extract bilingual colloca-
tions from parallel corpora. First, the authors obtain monolingual collocations 
using log-likelihood, and then they search for equivalents of each base using bilin-
gual dictionaries. Although this is not always the case, this method assumes that 
bilingual collocation equivalents occur in the same syntactic relation in both the 
source and the target languages.

More recently, Rivera et al. (2013) present different methods for bilingual col-
location extraction that can be applied to both parallel and comparable corpora. 
This work relies on n-grams to extract monolingual collocations, and on bilingual 
dictionaries (or WordNet) to identify the bilingual equivalents.

A different approach was adopted by Lü and Zhou (2004), who use non-related 
monolingual corpora for finding bilingual collocations. The work they present first 
applies dependency parsing and the log-likelihood ratio for discovering English 
and Chinese monolingual collocations. They subsequently search for bilingual 
collocations using translation equivalents – with the expectation maximization al-
gorithm and bilingual dictionaries – of words that occur in the same dependency 
relation in both languages.

Most of these papers use contextual information (e.g., the position of the col-
locations in the corpus) to find the bilingual equivalents, together with bilingual 
dictionaries. In the present chapter, we introduce a different approach which 
eliminates the need for bilingual dictionaries and does not make use of explicit 
contextual information, making it easy to extend to other languages and applicable 
to different corpora. In Garcia et al. (2017) we presented the results of a similar re-
search project using both parallel and comparable corpora in Portuguese, Spanish, 
and English.

3.	 The proposed strategy

This section presents a method for discovering bilingual collocations within cor-
pora. The strategy consists of the following phases: First, we extract monolingual 
collocation candidates from corpora, using dependency parsing to identify syntac-
tically related words together with the application of statistical measures for rank-
ing the extracted candidates. Then, we train a bilingual distributional semantics 
model using a word level automatic alignment of the parallel corpora. Finally, this 
model is applied to the monolingual collocations to identify bilingual equivalents 
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automatically. Both the monolingual collocations and the distributional model 
are trained using lemmas instead of tokens, so that the system groups together 
different occurrences of the same collocation into its canonical form. For example, 
expressions such as took several pictures, take one more picture, pictures were taken, 
etc. are grouped together under the collocation “pictureBase, takeCollocate”.

3.1	 Extracting monolingual collocation candidates

As mentioned, we use dependency parsing to extract monolingual collocations 
candidates, enabling us to avoid the incorrect identification of non-related words 
that frequently co-occur in corpora (Evert 2008). Moreover, syntactic analysis also 
makes it possible to discover word combinations that appear in a relatively large 
span of text, which are not usually obtained using extraction methods based on 
n-grams (Smadja 1993).

Before extracting the collocation candidates, we enrich the corpus with lin-
guistic information by means of automatic tokenization, lemmatization and POS 
tagging. Then, we apply a dependency parser to syntactically annotate the text us-
ing Universal Dependencies (Nivre et al. 2016). Universal Dependencies is a recent 
initiative aimed at providing treebanks in many languages labeled with a uniform 
annotation. The use of the same criteria for labelling the syntactic information 
facilitates a multilingual work such as the one presented in this chapter. Table 1 
shows a representation of the sentence “She hates black money”. In this repre-
sentation, the first column represents the position of each token in the sentence, 
followed by its form, lemma and POS tags (columns 2 to 4). The last two columns 
indicate, respectively, the syntactic head of each token (where 0 means that this 
is the root of the sentence) and the dependency relation both tokens bear in this 
context (the dependent and the head).

After annotating the corpus, we extract candidates of different types of collo-
cations: verb-object (“statementB, makeC”), adjective-noun (“moneyB, blackC”), and 

Table 1.  Example of a labeled sentence

id token lemma POS tag head dep

1 She she PRON 2 nsubj

2 hates hate VERB 0 root

3 black black ADJ 4 amod

4 money money NOUN 2 dobj
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noun-(preposition)-noun (“cigaretteB, packetC”).1 These candidates are then ranked 
using standard association measures such as Mutual Information (MI, which pro-
motes low-frequency candidates and works well in large corpora (Pecina 2010)), 
t-score (which assigns high scores to frequent word combinations (Krenn & Evert 
2001), or others such as z-score or log-likelihood. Table 2 shows examples of candi-
date collocations in Portuguese ranked by their mutual information values.

Thus, we obtain several lists (per language, per collocation type, and per as-
sociation measure), which are then merged into a unique file per language and 
collocation type based on a given threshold.

3.2	 Bilingual distributional semantics model

A (monolingual) model of distributional semantics maps each word of a vocabu-
lary into a vector of real numbers which represents the distributional properties 
of the word. Recently, distributional semantics has become very popular in the 
natural language processing (NLP) community due to the publication of word-
2vec (Mikolov et al. 2013), which uses neural network approaches to reduce the 
dimensionality of the vectors (word-embeddings). In a monolingual scenario, we 
can compute the cosine distance between the vectors of two words, obtaining a 
similarity measure between them.

In our case, the hypothesis behind the use of a bilingual model of distribu-
tional semantics is that it can effectively learn words with a similar distribution (in 
a target language) semantically related to those in the source language. Thus, as an 
independent task to the extraction of monolingual candidates, we train a bilingual 
model of distributional semantics using a naïve approach that takes advantage of 
an automatic alignment, at word level, of parallel corpora.

1.  Note that each collocation type has both syntactic and morphosyntactic restrictions: verb-
object, for instance, would require a noun (as the base) and a verb (as the collocate) occurring 
in a dobj dependency relation.

Table 2.  Example of Portuguese verb-object candidates ranked by MI

ase collocate MI

pastilha mascar 11.6

formulário preencher 11.3

homenagem render 10.9

susto pregar 10.6

isco morder 10.1
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In order to rapidly build a bilingual model, we use the following strategy: As 
a prior step to training the bilingual model, we replace each token of the corpus 
by its lemma with a view to reducing data sparseness and making the corpus 
compatible with the monolingual collocations (which had been extracted using 
the lemmas). We also incorporate a language suffix, in order to better identify the 
language of each lemma (Figure 1).

Tirou várias fotografias sacó varias fotografías took several pictures

tirarPT várioPT fotografia PT sacarES varioES fotografía ES takeEN several EN pictureEN

Figure 1.  Example of original (top) and lemmatized and suffixed sentences (bottom) in 
Portuguese (left), Spanish (center), and English (right)

Then, we apply an automatic aligner to identify the correspondence of each word 
of the source language in the target one (Dyer et al. 2013). We use the information 
provided by the word alignment to create a mixed bilingual corpus by concatenat-
ing each equivalent lemma in the source and target languages:

	 (1)	 “tirarpt sacares váriopt varioes fotografiapt fotografíaes”

Thus, we obtain a mixed corpus with bilingual word equivalents occurring together 
(or close to each other), in order to train a naïve bilingual distributional model. 
To create the model, we apply word2vec in this final corpus using the skip-gram 
architecture, which assigns a higher weight to words nearby in the context than 
to more distant ones. We defined the vector dimension as 300 and used a context 
window of 20 tokens (≈10 in each language). Furthermore, we created distribu-
tional vectors only for those words with at least 5 occurrences in the corpus.

The resulting model contains, for each word in the corpus (in Portuguese and 
Spanish), its distributional vector which encodes information about the linguistic 
contexts in which the word occurs. Thus, given two words, the distance between 
their vectors (computed by their cosine distance) will ideally reflect their semantic 
similarity.

Using this bilingual model, we can search for the most similar words (in terms 
of their distribution) in a target language given a certain input from a source lan-
guage. The plot in Figure 2 shows a simple 2D visualization example of a bilingual 
Spanish–Portuguese model.

Each point represents a word vector (whose size was automatically reduced 
to two dimensions using t-SNE (Maaten & Hinton 2008)), and the distance be-
tween two points corresponds to the semantic distance between the words they 
represent. In this example, we can see that the circled words such as perfil or letra 
(profile and character in Spanish and Portuguese, respectively) occupy (almost) 
the same vector space in both Spanish and Portuguese. However, other words have 
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different equivalents in the two languages: frotar (to rub, in Spanish) is very similar 
to both coçar (to scratch) and esfregar (to scrub) in Portuguese. Bilingual models of 
this kind will be used as probabilistic dictionaries to find equivalents of both the 
base and the collocate of the monolingual collocations.

3.3	 Bilingual alignment of monolingual collocations

As pointed out, the distributional model is used to search for bilingual equiva-
lents in the previously extracted monolingual collocations of the source language 
(lang_A) and in the target one (lang_B). We applied the following strategy:

–	 First, the collocations are traversed starting from those with a higher associa-
tion score in lang_A.

–	 For each one (e.g., “autobúsB, cogerC” –to take the bus in Spanish), we select its 
base and search for equivalents in lang_B using the distributional model (e.g., 
autocarro, camioneta, comboio, etc., in Portuguese).

Figure 2.  Visualization example of a two-dimensional Portuguese–Spanish model. 
Circles were manually included to facilitate the interpretation
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–	 For words in lang_B with a similarity higher than a given threshold (thres_base), 
we verify whether collocations with these words as base are present in the 
list of lang_B (e.g., “comboioB, apanharC”, “autocarroB, apanharC”, “comboioB, 
perderC”, etc.).

–	 If this is the case, we calculate the cosine distance between the collocates of the 
bilingual equivalents (coger versus apanhar and coger versus perder).

–	 Finally, we select a collocation equivalent if the similarity between the collo-
cates is also higher than a predefined threshold (in this case, thres_coll). In the 
previous example, the Spanish collocation “autobúsB, cogerC” will be aligned 
with the Portuguese “autocarroB, apanharC”.

Note that “comboioB, apanharC” (to take the train, in Portuguese) could also be 
aligned to “autobúsB, cogerC” using the proposed method. In order to decide the 
best candidate among those in one of such sets, we compute the average of the 
distances between both bases and collocates (in lang_A and lang_B) and use the 
resulting number as a confidence value for each pair of aligned collocations. Thus, 
“autocarroB, apanharC” will have a confidence value of 0.85 regarding the source 
collocation, while “comboioB, apanharC” will have a score of 0.78.

4.	 Evaluation

To test the method proposed in the previous section, we performed a preliminary 
evaluation extracting verb-object bilingual collocations from a Spanish (es)–
Portuguese (pt) corpus.

4.1	 Data

We used a part of the Spanish–Portuguese parallel corpus of OpenSubtitles2016 
(Lison and Tiedemann 2016) for extracting the monolingual (es and pt) colloca-
tions, and to learn the bilingual word-embeddings. This corpus contains sentences 
from movies and TV series subtitles, the alignment of which is determined by the 
time they occur in the movie, so it is roughly similar to a sentence level alignment.

To extract the monolingual collocations we used about 2 million sentences, 
obtaining more than 150,000 verb-dobj-noun pairs in Spanish, and almost 215,000 
in Portuguese.

To train the distributional model we used the proposed strategy on the first 11 
million sentences of the corpus. The data were processed using LinguaKit for to-
kenizing, lemmatizing and POS tagging (Garcia & Gamallo 2015), and MaltParser 
to perform the dependency parsing (Nivre et  al. 2007). The MaltParser models 
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were previously trained on the Portuguese and Spanish Universal Dependencies 
treebanks (version 1.3).

4.2	 Monolingual extraction and bilingual alignment

The verb-dobj-noun extractions were ranked using mutual information. We then 
defined a threshold of MI = > 3 (and a frequency of f = > 6), obtaining > 1,000 
collocations with highest MI values (1,024 in Spanish and 1,059 in Portuguese).

From these two sets of ≈ 1,000 collocations we applied our method to identify 
bilingual equivalents, empirically defining thres_base and thres_coll as 0.65. In 
those cases where the system extracted more than one equivalent, we selected the 
most reliable one. The proposed strategy obtained 483 collocation equivalents out 
of ≈ 1,000 input collocations.

4.3	 Results

We performed an initial evaluation of both the monolingual extraction and the 
bilingual alignment processes. To do so, we randomly selected 50 pairs of colloca-
tion equivalents and evaluated them regarding their (i) collocability (whether the 
combination could be actually classified as a phraseological collocation), and their 
(ii) bilingual equivalence (whether they could be used as translations in a real 
scenario). The evaluation was performed by two of the authors, while the third 
checked the dubious cases marked by the other reviewers.

The results of these verb-object collocation extractions achieved an average of 
74% collocability, and 86% bilingual equivalence. In this regard, it is worth noting 
that some of the bilingual equivalents extracted by the system were marked as in-
correct even though they appeared in real translations in the original corpus (e.g., 
“es:dar un beso = pt:dar um abraço” – to kiss in Spanish, and to hug in Portuguese). 
These cases may behave as translations in some contexts, but they were not labeled 
as semantically equivalent by the reviewers. If we had labeled these equivalents as 
correct, this process would have attained 92% precision.

4.4	 Error analysis

Although the evaluation of our strategy is at an initial stage, we have carried 
out a brief error analysis aimed at discovering the main sources of errors in the 
bilingual alignment of monolingual collocations. The errors were classified in four 
different groups:
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1.	 NLP tools: Containing errors produced by the NLP tools used for analyzing 
the corpus. For example, loco in volver loco (to turn mad, in Spanish) was 
incorrectly analyzed as a dobj.

2.	 Distributional semantics: A frequent issue in using distributional semantics 
approaches for finding synonyms (both monolexical and plurilexical) is that 
antonyms often occur in very similar contexts. In this regard, our strategy 
aligned (as bilingual equivalents) some collocations containing antonyms of 
the bases or of the collocates, for example, *“es:esposasB, ponerC = pt:algemasB, 
tirarC” (to put the handcufffs on in Spanish, and to remove the handcuffs, 
in Portuguese).

3.	 Association measures: The association measures extracted several combina-
tions that are not phraseological collocations. For example, “roupaB, comprarC” 
(to buy clothes, in Portuguese), even though the method identified bilingual 
equivalents correctly (e.g., “ropaB, comprarC” in Spanish).

4.	 Corpora: Even if OpenSubtitles2016 is a useful resource for bilingual research, 
some translations are not particularly appropriate, yielding to the extraction 
of undesired equivalents. Also, several subtitles belonging to a specific variety 
appear in another variety of the same languages (for instance, many colloca-
tions extracted from the European Portuguese data were actually Brazilian 
combinations).

5.	 Conclusions

This chapter presents a method for automatically extracting bilingual colloca-
tion equivalents from parallel corpora. First, we extract monolingual collocation 
candidates using dependency parsing. Then, we train a naïve bilingual model of 
distributional semantics. Finally, this bilingual model is used to find equivalents of 
both the base and the collocate of the monolingual collocations.

Preliminary results of verb-object collocation extraction in Spanish and 
Portuguese show that this strategy can effectively discover bilingual collocation 
equivalents with 86% precision. Thus, using the proposed method it is feasible to 
automatically obtain large lists of bilingual collocation equivalents from corpora, 
which in turn can be useful resources for different tasks such as machine transla-
tion as well as the compilation of teaching material for foreign languages.

Our method does not require any information about the position of the col-
location in the original corpus, this being the reason why it could be applied to 
different resources such as comparable corpora or even non-related texts. In this 
respect, further work will focus on testing this strategy in comparable corpora 
(such as those used in Gamallo 2019) and with different collocation patterns (such 
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as noun-noun, adjective-noun or subject-verb collocations), extending the work 
presented in Garcia et  al. (2017). Moreover, it will be interesting to apply this 
method to less closely related languages.

Finally, the error analysis performed allowed us to detect some of the main 
sources of errors that should also be taken into account in further research.
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Normalization of shorthand forms 
in French text messages using 
word embedding and machine translation

Parijat Ghoshal and Xi Rao
Neue Zürcher Zeitung, KOF Swiss Economic Institute

This chapter focuses on the normalization of abbreviations and shorthand forms 
used in French text messages. These forms are difficult to normalize, as they 
mostly cannot be resolved by typical spell checkers and dictionary lookups. 
Firstly, we aligned normalized and non-normalized French text messages and 
built a parallel corpus. We applied two popular approaches for text normaliza-
tion, namely multilingual word embeddings, and character-based machine 
translation. We compare our results and observe the efficacy of our models while 
normalizing deletions, substitutions, repetitions, swaps, and insertions, made to 
canonical forms. This is the first paper that uses Multivec and the Belgian SMS 
corpus collected under the SMS4Science Project. The unsupervised machine 
learning approach makes the system highly flexible, easily adaptable and 
provides a domain-independent method of text normalization.

Keywords: SMS, parallel corpus, French, abbreviation/shorthand form 
normalization, unsupervised learning, character-based machine translation, 
distributional semantics, Multivec, neural networks, deep learning, 
word embeddings

1.	 Introduction

Text messages are a form of computer-mediated communication (CMC). They 
have raised new discussions in linguistics about their spoken or written usage and 
their online or offline synchronicity. As the following quote points out, whether 
text messages are similar to spoken language remains a point of contention: “The 
degree to which CMC can be associated with speech and/or writing […] often 
depends on its level of synchronicity” (Van Compernolle 2010: 448).

 EBSCOhost - printed on 2/10/2023 1:23 AM via . All use subject to https://www.ebsco.com/terms-of-use



282	 Parijat Ghoshal and Xi Rao

Koch and Oesterreicher (2001: 3) have also mentioned two probable factors, 
namely concept and medium, through the interaction of which a genre can be 
considered “oral” or “written”. To summarize, we can expect variability from 
standard French if the language is used in close, online, informal and speech-like 
communication.

In our work, we approach the issue of normalizing shorthand forms in Belgian 
French text messages (Fairon 2007) using two approaches. In the first approach, 
we see normalization as a machine translation task and implement a statistical 
character-based translation system to generate character mappings from the 
non-standard text messages to standard French. In our second approach, we use 
bilingual word embeddings to capture similar items that can appear in the same 
contexts for non-standard and standard French. Both approaches require the use 
of parallel corpora for training purposes.

The chapter is structured as follows. First, we give a brief overview of the 
endeavors in normalizing non-standard languages. Then, we explain word embed-
dings and their state-of-the-art applications. Section 3 describes the corpus and 
preprocessing steps for our experiments. In Section 4, we describe our method-
ologies, tools and experiment setups. An extensive result analysis is conducted 
in Section 5, followed by the conclusion and an outlook for our future work in 
Sections 6 and 7, respectively.

2.	 Previous work

Beaufort et al. (2010: 770) provide a brief overview of the variability that can occur 
in text messages, such as phonetic plays (“mer6” read “merci”, “thanks”), pho-
netic transcription (“ki” read “qui”, “who”), consonant skeletons (“ktv” read “que 
tu veux”, “as you wish”), misapplied, missing or incorrect separators (“ojourdhui” 
read “aujourd’hui”, “today”), etc.1 The causes of these deviations may lie in the 
constraints of the medium, which only allows 140 bytes per text message, as well 
as in the layout of phone keypads.

Three methodologies have been applied to normalize text messages, namely, 
the hidden Markov model (HMM, aka noisy channel model), automatic speech 
recognition (ASR), and statistical machine translation (SMT).

Choudhury et al. (2007: 63–70) authored the earliest work on texting language 
(TL). They formally and linguistically analyzed the nature and type of TL. For their 
work, they used a word-aligned corpus of 1,000 English text messages (with 20,000 
tokens), which was created manually. HMM was applied to decode the TL English 

1.  These examples are from the Belgian corpus.
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to standard English. Essentially, HMM maps hidden phonetic information to char-
acters. Their approach worked fairly well for unseen words; however, it could not 
handle self-looping (e.g. “sooooo” for “so”) or transposition (“aks” for “ask”). They 
evaluated their methodology on 1,228 unique tokens with an accuracy of 80%.

A hybrid approach, applying phrase-based SMT and ASR to normalize non-
standard forms in text messages, was used by Kobus et al. (2008). The logic behind 
their use of ASR was that SMS can be seen as “an alphabetic/syllabic approxima-
tion of a phonetic form” (Kobus et al. 2008: 443). Phrase-based SMT was used to 
generate the mapping from the original form to the standard, while ASR was able 
to find the most probable transformation from graphemes (original form) then 
to phonemes to graphemes (standard form). Dictionaries of grapheme-phoneme-
mappings were created. This chapter is of importance to our work, because it is an 
early work that tackled the issue of normalization using the Belgian sms4science2 
(created in 2004) corpus. 3,000 unseen messages were tested against this hybrid 
approach with a word error rate (WER) of 11%. The authors did not report the 
number of unique original tokens in the test set and investigated both word (e.g. 
“d” to “de”) and phrase (e.g. “oublié2tdir” to “oublié de te dire”) normalization.

Yvon (2010) built on the approaches from Kobus et al. (2008) using the same 
samples from the Belgian French corpus, and claimed that weighted finite state 
machines (FSM) worked better than phrased-based SMT. An additional dictionary 
of abbreviation-standard forms was used before FSM. Finally, a statistical language 
model (3-gram) was used to enhance the results of FSM. The system performance 
in Yvon (2010) did not outperform that in Kobus et al. (2008).

Another work on the Belgian corpus was Beaufort et al. 2010, which performed 
a 10-fold cross validation. The ultimate goal of this work was to generate character 
alignments without using the phonetic similarities. Sentences were split based on 
the following standard: “the longest sequence of characters parsed without meet-
ing the same separator on both sides of the alignment” (Beaufort et al. 2010: 774). 
The key contribution is finding that simple segmentation by spaces is not adequate 
to capture all the possible character mappings (e.g. “j esper” to “j’espère”). As we 
can see from Examples (1a) and (1b), word segmentation could be improved using 
their proposed strategy. Square brackets are markers for the segmentation bound-
aries; underlines show missing elements. The approach worked very well with an 
average WER of 9.3% reported on a test set that should be similar to that used by 
Kobus et al. (2008) according to the authors (Beaufort et al. 2010: 777).

	 (1)	 a.	 [J esper_] [k__tu] [va_]
		  b.	 [J’espère] [que tu] [vas] � (Beaufort et al. 2010: 774)

2.  For more information, see <http://www.sms4science.org/?q=en> (13 May 2017).
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Pennell and Liu (2011) looked at a character-based SMT approach for normaliza-
tion of abbreviations in text messages. They proposed a two-step method to tackle 
this issue. The first step includes performing a character-based SMT (translation 
and language models with 5-grams) to get translation candidates. The next step 
used a character-based SMT with contextual information to choose the best trans-
lation candidate. They observed that by using context words they achieved a better 
accuracy score. This work is of particular importance as we used five of the seven 
types of abbreviations described in this work: deletions, substitutions, repetitions, 
swaps and insertions. Table  1 gives an overview of the categories of shorthand 
forms as Pennell and Liu (2011: 978) defines; the examples in Table 1 are selected 
from the Belgian French corpus.

Table 1.  Categories and examples of five shorthand forms

Category Normalized Original

Deletions bibliothèque biblio

Substitutions quelle kel

Repetitions max maxxxxx

Swaps nuit niut

Insertions ok oki

On a data set of tweets (4,661 tweets with 7,769 tokens), the best result achieved 
was a 69.7% accuracy using contextual information. The authors also tested their 
methodologies with the same data set as Choudhury et al. (2007) and achieved an 
accuracy of 60.39%.

Li and Liu (2012) compared a two-step process using phonetic sequences 
with character-based SMT. In the two-step method, they translated non-standard 
texts into sequence of phonetic symbols in the International Phonetic Alphabet 
(IPA). Then the phonetic sequences were transformed into words with the help 
of a dictionary (mapping of phonemes and graphemes). Finally, they combined 
the aforementioned methodologies to choose the best translation candidate based 
on the probabilities. They observed that if the translation probability for the 
character-based SMT is low, then the candidates given by the two-step process 
with phonetic sequences worked better. They evaluated their methodologies using 
the same data set as Choudhury et al. (2007) and concluded that their two-step 
approach with the phonetic sequences yielded an accuracy of 71.96%.

De Clercq et al. (2013) implemented a simple approach using user-generated 
contents of different types such as text messages, message board posts, and tweets. 
They simply performed a phrased-based translation of the corpus. The pairs from 
phrase table were then fed into a character-based translation system. They draw 
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the conclusion that this combined method achieved the best WER (13% with uni-
gram translation with text messages) than the aforementioned methods employed 
separately.

Distributional semantics are popular methods to represent words by the 
context surrounding them. An inspiring work by Sridhar (2015) highlights how 
effective word embeddings can be employed to learn normalization lexicon.

Distributional semantics originate from Firth’s (1957: 11) statement: “You 
shall know a word by the company it keeps”. It means that words appear in the 
similar contexts have similar meanings. In Examples  (2a) to (2d), “Berlin” and 
“Madrid” are both cities, while “Germany” and “Spain” are both countries. Thus, 
in a simplified manner, we demonstrate that names of countries and names of 
cities appear in similar contexts.

	 (2)	 a.	 Berlin is a big city.
		  b.	 Madrid is a big city.
		  c.	 Germany is a big country.
		  d.	 Spain is a big country.

The basic idea of word embeddings is to represent a word as vectors with real num-
bers in a vector space. There are many ways of creating vectors, amongst which the 
simplest method is the bag-of-words representation. As shown in Examples (2a) to 
(2d), our corpus consists of four sentences. The vocabulary size is nine, as we have 
nine unique tokens, that is “Berlin”, “Madrid”, “Germany”, “Spain”, “is”, “a”, “big”, 
“city”, “country”. The vector space can be constructed with each unique token as a 
dimension. The order of word dimensions is defined arbitrary but should be kept 
consistent for all the vector representations under the same vector space. Thus, the 
vector representations for “Berlin” and “Madrid” using one-hot encoding (more 
see Rong 2014: 2) are: [1, 0, 0, 0, 0, 0, 0, 0, 0] and [0, 1, 0, 0, 0, 0, 0, 0, 0, 0], respec-
tively (see Table 1). Using this logic, the maximum length of vectors is equal to the 
number of unique words in the vocabulary. For a more extensive introduction of 
computational distributional semantics, see Chapter 20: Computational Lexical 
Semantics in Jurafsky and Martin (2014: 649–694).

Table 2.  Examples of one-hot encoded vectors

Berlin Madrid Germany Spain is a big city country

“Berlin” 1 0 0 0 0 0 0 0 0

“Madrid” 0 1 0 0 0 0 0 0 0

Word embeddings allow us to perform vector-based calculations. The similarity 
of words can be computed by the distance between two vectors in the same vec-
tor space. Common measure in distributional semantics is the cosine similarity 
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score, which ranges from -1 to 1. The larger the cosine similarity score is, the more 
similar the vectors are. For a given word embedding, we can calculate the nearest 
neighbours to that word by ranking their cosine similarity score in relation to that 
word. The top 1 candidate is usually taken as the best possible candidate.

Some other concepts to understand word2vec (Mikolov et al. 2013a, 2013b) 
are continuous bag-of-words (CBOW) and skip-gram. For CBOW, one tries to 
predict the target word based on its context words. In Example (3), if target word 
is “run”, given a context window of five, the context words are two words on the 
left and right of the target words, namely, “cats”, “usually”, “faster”, “than”. We move 
the context window alongside the whole sentence, so in the next iteration, the 
target word will become “faster”, with the context words “usually”, “run”, “than”, 
“humans”. Skip-gram is the opposite of CBOW, namely, that it tries to predict the 
context of a word. In our example, given a word “run”, skip-gram predicts the 
context “cats”, “usually”, “faster”, “than”.

	 (3)	 Cats usually run faster than humans.

word2vec is a computationally efficient way of calculating word embeddings us-
ing CBOW and skip-gram models. It utilizes negative sampling which is a way 
of randomly sampling co-occurrence in a corpus. For the co-occurrence with the 
word “cats” in our imaginary corpus, instead of extracting all the words that co-
occur with “cats”, we only sample a small amount of words, for example “always”, 
“often”, “sometimes”, etc. Negative sampling increases the computational efficiency 
to calculate word embeddings. As mentioned before, the length of word vectors 
is usually the length of vocabulary and these vectors are usually very sparse. In 
order to have a condensed representation of vectors, dimensionality reduction 
is necessary.

word2vec models implement neural networks with only one hidden layer 
(more see Rong 2014); therefore, a dimensionality reduction procedure takes 
place. The final embeddings of a given word is the row vector of the weight matrix 
between the input layer and the hidden layer.

multivec (Bérard et al. 2016) is an extension of word2vec. Whereas word2vec 
calculates the word vector representation in a single language, multivec maps bilin-
gual representations across languages by calculating embeddings for a word in the 
source language as well as similar word in the same context in the target language. 
For this reason, multivec requires perfectly aligned parallel sentences as input.

Based on what we have discussed before, words with similar semantic mean-
ings tend to appear in similar contexts (e.g. similar vector representations), we 
shall map the bilingual word embeddings for a small parallel corpus (Example (4)) 
as shown in Figure 1.
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KING KÕNIG

KÕNIGIN

MADRID
BARCELONA

QUEEN

MADRID
BARCELONA

ENGLISH GERMAN

Figure 1.  Examples for bilingual word embeddings mapping of English and German

	 (4)	 a.	 The king and queen are coming.
		  b.	 Der König und die Königin kommen.
		  c.	 Madrid and Barcelona are cities.
		  d.	 Madrid und Barcelona sind Städte.

The graph on the left represents the word embeddings in the two-dimensional 
plane for the English words “king”, “queen”, “Madrid”, “Barcelona”, the graph on 
the right for their counterparts in German (see Figure 1). The lines represent the 
cross-linguistic mappings between the words that share the similar contexts.

3.	 Corpus and preprocessing

3.1	 Corpus

We used the Belgian French data from the sms4science project, the goal of which 
was to carry out linguistic analysis on communication with SMS. The corpus is 
available as a manually normalized Excel file. The file was structured so each row 
corresponds to a single SMS, and the two columns we selected for our analysis.3 
Each text message in the corpus is regarded a document. The text messages were 
previously redacted by the creators of the corpus. All the sensitive data were re-
moved, such as telephone numbers, email addresses, etc. We do not have access 
to the guidelines for normalization. However, based on manual evaluation, we 
were able to deduce the annotators used different strategies to normalize the texts. 
As a result, the quality of normalization is inconsistent; hence, it took a lengthy 
processing step to acquire perfect sentence alignments from the documents. The 
numbers of tokens and unique spelling variants are listed in Table 3.

3.  The names of the columns we selected are traduction_normalizee_sans_tag, message_non_
normalize where the rows correspond to the normalized and original versions, respectively.
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Table 3.  Tokens and spelling variants in the Belgian French corpus

Original Normalized

TOKEN 657,572 681,866

SPELLING VARIANT   46,413   26,687

3.2	 Preprocessing

Based on the non-standardized nature of the data, we will see that it will have an effect 
on the preprocessing and quality of the results. The input for machine translation 
in moses (Koehn et al. 2007) and multivec systems (we refer to our two approaches 
as moses and multivec hereafter) requires perfectly aligned parallel sentences. In 
order to generate sentence mapping, we had to identify the sentence boundaries 
from text messages. A single text message can contain multiple sentences.

To start with, we removed the markups in the corpus for sensitive informa-
tion (e.g. {???, EMAIL}, {???, NOM}), so that they do not influence the sentence 
segmenter and work tokenizer. Then we applied the Sentence Segmenter (nltk.
tokenize.sent_tokenize()) from Natural Language Processing Toolkit (NLTK in 
Python 2.7, Bird et  al. 2009) on our corpus. We found some discrepancies of 
sentence alignments mainly because punctuations in the original texts can appear 
within the sentence as emoticons, abbreviations, emphasis, typos, etc.

	 (5)	 [OK..pour.20h30-21h,.il.y.aura.2.petit.en.plus.3.et.6.ans,.je.vais.faire.un.ciné.
(22h30.][)et.retour.av.1H.du.matin,.je.vous.donne.forfait.40.€?.merci.de.me.
repondre.av.midi]

	 (6)	 [OK pour 20h30-21h, il y aura 2 petits en plus 3 et 6 ans, je vais faire un 
cinéma (22h30) et retour avant 1 heure du matin, je vous donne forfait 40 
€?][Merci de me répondre avant midi]

As shown in Examples (5) and (6) for one pair of original and normalized text 
messages, due to the irregularities in the original texts, the segmenter, trained on 
standard French, was not able to identify the sentence boundaries in an adequate 
manner. The square brackets in Examples (5) and (6) show the sentence bound-
aries identified by the segmenter. We decided to manually correct the sentence 
boundaries. In the end, we obtained 94,982 sentences (aligned in the original and 
normalized forms) out of 30,000 SMS.

For character-based machine translation, we further split the tokens by word 
boundaries, then each token was split into individual characters (e.g. “2 m 1” to “d 
e m a i n”). Character alignment was performed with GIZA + + (Och & Ney 2003) 
in moses. We trained the machine translation system with the sentences of the 
same length, which takes 73.5% of all the materials from the corpus. The numbers 
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of tokens and unique spelling variants are listed in Table  3. With multivec, the 
inputs are pairs of aligned parallel sentences. The numbers of tokens and spelling 
variants can be found in Table 4.

Table 4.  Tokens and spelling variants for moses training and testing

Training Test

Original Normalized Original Normalized

TOKEN 83,926 83,926 10,490 10,490

TYPE 13,563   9,069   3,360   2,439

4.	 Methodologies, tools and experiments

4.1	 Methodologies

As we discussed in the literature review, we can use the original and normalized text 
messages as parallel sentences in machine translation systems when we consider 
the original text message as source language and the normalized text message as 
target language. Since the text messages have monotonous word alignments, given 
a reasonable word segmentation strategy, character-based SMT can be applied to 
generate the character mappings between the two versions of text messages.

Using the logic that similar words tend to appear in similar contexts, we can 
use multivec as a method of translating from the original texts to the standardized 
texts, because the shorthand forms bear the same context, even if they appear in 
different spelling variants.

4.2	 Tools and experiments

multivec
For multivec we use the entire corpus for training the model (corpus size see Table 3). 
The unit of analysis in multivec is the word. The setup of multivec is as follows:

1.	 Dimensions in the vectors: 100
2.	 Context windows size: 5
3.	 Minimum absolute counts in corpus: 5
4.	 Learning rate: 0.05
5.	 Iterations: 5
6.	 Subsampling: 0.001
7.	 Negative sampling: 5
8.	 The remaining parameters: default
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We observe that true casing works better than lower casing. Moreover, we achieve 
the following accuracy scores in the nearest neighbour list for the top 1 item and 
top 3 items: 55.3%, 59.0%.

moses
The unit of analysis in moses is the character. In the preprocessing phase we took 
only sentences with the same length, because the simple segmentation by word 
boundaries can lead to mismatch in the original and normalized sentences (for 
corpus size see Table 4). We tried language models of up to 7-grams and found out 
that the normalization accuracy of shorthand forms stabilized at 7-grams.

The best result is given by taking the top 1 candidate in the 10-best list, lan-
guage model 7-gram, grow-diag-final-and. The average length of a token in our 
corpus is 7 (6.76 for moses, 5.7 for multivec), which might explain why the 7-gram 
language model scored the best.

5.	 Results analysis

We took a test set of 10,490 shorthand forms for both moses and multivec. We 
looked at the recall of the two approaches and their overlaps in identifying short-
hand forms. To evaluate accuracy, we took the overlapping part as the test set. 
multivec retrieved 5,809 instances, whereas moses found 5,283. We report only 
accuracy of the task, because the precision of retrieval is 100%. The accuracy score 
is equal to the recall of shorthand forms in the test set. The two approaches overlap 
in 3,987 retrieved instances, with discrepancies of 1,821 for multivec and 1,291 
for moses, respectively. Spelling variants of a lemma refer to the variability of that 
lemma in different forms. For the lemma “demain”, there are plenty of spelling 
variants in our corpus such as “dm1”, “dm 1”, “dem1”, “dem 1”, “2m1”, “2main”, 
“2min”, etc.

We analyzed the retrieval discrepancies extensively at the token and spelling 
variant levels in the following sections. Because we trained the systems of multivec 
and moses with different sizes of training materials, normalization of retrieved 
instances against the size of training materials is needed in order to evaluate the 
output on the same basis (Table 5). As seen in Figure 2 and Table 5, moses recog-
nizes a lot more cases than multivec on both the token and spelling variant levels. 
However, in the test set, we notice that multivec is able to correctly identify more 
tokens, while moses is better at identifying spelling variants (see Figure 2).
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Table 5.  Normalized retrieved rate for tokens and spelling variants

moses multivec

TOKEN (retrieved)   1,291     1,821

SPELLING VARIANT (retrieved)      903        473

TOKEN (training set) 83,926 657,572

SPELLING VARIANT (training set) 13,569   46,413

NORMALIZED TOKEN%   1.50%     0.28%

NORMALIZED SPELLING VARIANT%   6.65%     1.02%

0
200
400
600
800

1000
1200
1400
1600
1800
2000

1291

1821

903

473

Moses

Multivec

Spelling 
variant

Token

Figure 2.  Discrepancies of tokens and spelling variants

When we compare moses with multivec, multivec recognizes the most deletions 
(see Figures 3 and 4). Although moses has less training materials, it is better at 
recognizing substitutions and repetitions. There are not many cases of swaps and 
insertions in the test set; thus, it is difficult to judge the performances of the two 
systems on these categories.

We looked at the different categories of shorthand forms recognized in the test 
set and observed that moses and multivec have different preferences for normal-
izing different categories. Deletions are the most common category in the test set, 
followed by substitutions. The number of deletions is 3 times that of substitutions. 
The number of substitutions is 20 times that of repetitions. Swaps and insertions 
are much less observable in the test set (see Figures 3 and 4).
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Figure 3.  Accurate normalization of token level for moses and multivec in five categories
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Figure 4.  Accurate normalization of spelling variant level for moses and multivec in five 
categories

As demonstrated in Table 6, multivec is able to find severely shorted forms (“we” 
for “weekend”, “kel” for “quelle”). Moses is capable of finding highly varied forms 
of spelling variants.

When we compare moses with multivec, we see that the most common type 
that has been recognized by multivec is deletions. Although moses has fewer train-
ing materials, it is better at recognizing substitutions and repetitions. There are not 
many cases of swaps and insertions in the test set; hence, it is difficult to judge the 
performances of the two systems on these categories.
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When it comes to the spelling variants, we see that across all the categories, 
moses captures most of the normalization cases accurately. In the test set, it highly 
outperforms multivec when it comes to substitutions. In general, moses has a 
higher rate of recall on different types, whereas multivec has high precision, as it 
recognizes words that appear in similar contexts all the time.

Some other interesting observations are that moses is flexible on different spell-
ing variants (see Table 7) and is good with temporal expressions (see Table 8). As 
we see in Table 7, for the normalization form “aujourd’hui”, nine different spelling 
variants were found in the test set, including the lemma. Both systems have differ-
ent preferences in “translating” from the original to the normalized forms.

We noticed that multivec recognizes always the same items, for example 
“auj” (7 times), “ajd” (4 times). Moses recognizes six different spelling variants, 
and except for “aujourdhui” (3 times), the other five spelling variants are hapax 
legomena. “auj” and “ajd” are extremely difficult to for moses to normalize, as long-
distant deletion of character sequences is involved.

We also noticed that moses is good at finding temporal expressions (see 
Table  8). In these forms, the variation lies in separators between hours and 

Table 6.  Examples from moses and multivec for five shorthand categories

moses multivec

Deletions “ojrd8” (“aujourd’hui”) “we” (“weekend”)

Substitutions “ki” (“qui”) “kel” (“quelle”)

Repetitions “groos” (“gros”) “bizzz” (“biz”)

Swaps “niut” (“nuit”) –

Insertions “dorlotter” (“dorloter”) “oki” (“ok”)

*normalized word in bracket

Table 7.  Examples for “aujourd’hui” in different spelling forms

Original Normalized Approach Frequency

auj multivec 7

adj 4

aujourd’hui 1

aujourdhui moses 3

aujourdwi aujourd’hui 1

ojourdhui 1

aujourdui 1

ojrd8 1

ojordui 1
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minutes, for example “h”, “:”, “.”. Moses is able to normalize extremely varied form 
such as “17.40h” to its normalized form “17h40”.

Moses is highly flexible with out-of-vocabulary words (words that have not 
been “seen” in its training materials) and is good at identifying different spelling 
variants. During the training of multivec, it omitted out-of-vocabulary words. 
Nonetheless, moses has the advantages of treating every normalization as a transla-
tion task and tries to find the most probable character mappings from the original 
form to the normalized form.

However, Moses can bring in noises in character mapping, because it calculates 
the path with the highest joint probabilities. For example, the word “l’université” 
was wrongly mapped to “l’universitait” by taking the path with the highest prob-
ability. The probabilities of character mapping are taken from the phrase table 
and path 1 is the most probable path amongst all the mapping strategies. Path 2 
is an example of another possible way to normalize the word “l’université”, and 
since it has a much lower probability compared to path 1, moses opted for path 
1 (see Table 9).

Table 9.  Moses phrase table and the different paths of normalization

Path 1 l’uni → l’uni
(0.75)

v → v
(0.86)

s → s
(0.71)

i → i
(0.86)

té →tait
(0.66)

l’universitait
(0.26)

Path 2 l’uni → l’uni
(0.75)

ver → ver
(0.28)

si → si
(0.6)

té →tait
(0.66)

l’université
(0.08)

To summarize, using multivec means looking for existing items in a dictionary. 
If the item is unlisted in the dictionary, multivec cannot solve the normalization 
tasks. On the contrary, moses treats its normalization task by applying character 
mapping rules to the non-standard forms. It attempts to come up with the most 
plausible path.

Table 8.  Examples for temporal expressions

Original Normalized

11h58 11h58

12:30 12h30

17.40h 17h40

18.30 18h30

19 19h

19h3o 19h30

20.49 20h49

8.30 8h30
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6.	 Conclusion

Using multivec to normalize shorthand forms has its advantages as this process 
is always consistent and runs extremely fast. Moreover, it is able to retain contex-
tual information; thus, highly abbreviated items can be deciphered by multivec. 
Unfortunately, this method is highly intolerant of unseen items in training materi-
als. Consequently, it requires large input amounts of parallel materials.

Moses is highly flexible when it comes to translations of out-of-vocabulary 
items. Moreover, it is able to retrieve multiple spelling variants. As discussed 
before, moses chooses the path of the highest joint probability. Thus, it can occur 
that during the character mapping process, noises (an incorrect mapping with a 
higher probability) are inserted into the output. Furthermore, moses requires a 
long training time and we have to train the language model accordingly, that is we 
have to run different models with different parameters until reaching a satisfactory 
result, which can lead to even longer training and tuning time.

As we do not have access to the evaluation sets in the previous studies on 
the Belgian French corpus (see Kobus et al. 2008; Yvon 2010 and Beaufort et al. 
2010) and we only investigated word normalization in our experiments, we cannot 
compare our results directly with those in the state-of-the-art study (i.e. Beaufort 
et al. 2010). Our contributions are as follows:

1.	 To the best of our knowledge, we are the first study that applied the character-
based SMT to normalize the Belgian French text messages.

2.	 We applied word embeddings that encode contextual information to increase 
recall and precision of normalization.

3.	 We identified the efficacy and necessity of combining the two approaches in 
normalization: character-based SMT (moses) and word embeddings (multi-
vec).

4.	 Our detailed result analyses provide further insights into future work.

7.	 Future work

As we did not include contextual information into moses, as it could be quite chal-
lenging to encode contextual information in the character system, which requires 
precise segmentation of word boundaries. We suggest that in the future, we could 
combine the two approaches as the word embeddings from multivec already en-
tails the contextual information of a word. It is plausible to identify the candidates 
for character-based SMT by multivec, and then use the parallel pairs as input for 
machine translation systems.
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Another point where we could improve is incorporating parallel sentences 
of different lengths, aka phrase normalization, where one side of the pair is a 
multi-word expression (e.g. “ktv” to “que tu veux”). We also envisage using more 
materials from the sms4science project, namely the French sms4science corpus 
collected in France. Finally, in the realm of embeddings, we would like to extend 
our methodologies of creating embeddings to units on the sub-word level. fast-
Text (Bojanowski et al. 2016) provides the theoretical framework for applying 
this methodology to any language. We assume that mapping the original and 
normalized texts on the level of sub-word unit can reduce the number of out-of-
vocabulary items, as well as omit noises as in moses. Moreover, as the sub-word 
embeddings entail morphological and contextual information the mapping qual-
ity could be improved. We will address the aforementioned open issues in our 
future experiments.
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