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Chapter VIII The English-Spanish parallel
corpus PaEn$S

I. Introduction: The PaCorES project

The English-Spanish Parallel Corpus PaEnS is part of a major ongoing project,
PaCorES, acronym for Spanish Parallel Corpora, which aims to collect a series of
bilingual parallel corpora with Spanish as the central language. Parallel corpora
contain translations of texts from a source language into one or more other lan-
guages with the translated elements linked or aligned across languages in units
consisting of words, phrases, or sentences (McEnery & Hardie, 2012, p. 20).

Parallel corpora have become an essential resource for a wide range of appli-
cations. Five major fields of applications of parallel corpora can be distinguished,
each with its specific users: (a) basic research in contrastive linguistics and trans-
latology, (b) lexicography, (c) translation, (d) teaching of foreign languages and
of translation, and (e) natural language processing, most prominently in the field
of machine translation (McEnery & Xiao, 2007, p. 2).

In general research in contrastive linguistics, parallel corpora provide an
easily accessible empirical basis, producing patterns of correspondence, allowing
for the analysis of similarities and differences between two linguistic systems and
providing quantitative data (Johansson, 2007). In translation studies, they are
very useful for discovering collocational and syntactic patterns between two lan-
guages (Bernardini, 2004, p. 28). Moreover, in the case of bidirectional corpora
(in which a given language can function as both the source and target language),
they can also be used to compare monolingually the original language and the
translated language and to test Baker’s hypothesis (1996, pp. 175 ff) on the so-
called “translation universals,” typical phenomena exclusive to translated texts.

Heid (2008, pp. 137 ff) provides an overview of the applications of parallel
aligned corpora for bilingual lexicography, highlighting their usefulness at var-
ious levels and providing syntagmatic data on word usage in both languages. The
usefulness of parallel corpora in language teaching has been frequently addressed
in the specific literature (Doval, 2018, pp. 65 ff; Johansson, 2009, pp. 33 ff). On
the one hand, they can serve as a basis for the elaboration of teaching materials
and reference grammars. Moreover, bilingual concordance systems can be used
in addition to bilingual dictionaries, or even instead of them, as they provide
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valuable contextual information in a multitude of translated usage examples
(Doval, 2019, p. 116). Finally, parallel corpora are a fundamental resource for
a wide range of natural language processing tasks (Doval, 2022, p. 187), such
as multilingual terminology and information extraction and especially machine
translation. As Wetzel and Bond (2012, p. 28) point out, large, high-quality par-
allel corpora are an indispensable resource for training statistical and neural ma-
chine translation systems.

Each of these applications has distinct user groups with very different starting
premises (from specialists in linguistics and language technology to English or
Spanish learners) and with specific requirements related to the corpus’s design,
the type of texts, their degree of annotation and the metadata to be stored. Con-
sidering that the creation of parallel corpora is a vast undertaking in terms of
both time and effort—more time consuming and technically complex than that
of monolingual corpora—it is intended that the corpora of the PaCorES Project
can be exploited for multiple purposes. Thus, it is our intention that, in addition
to linguistic and translation research, the corpora are useful to lexicographers,
translators and NLP researchers. Special effort has been made to make them a
useful and user-friendly tool in language and translation classrooms, so that the
corpora can be used by intermediate to advanced learners of the given foreign
language or Spanish to obtain a large number of translation suggestions shown
in examples of usage.

Since existing parallel corpora with Spanish as the central language have
major drawbacks (see section II) in order to be fully exploited by all the above-
mentioned groups of users, the project PaCorES is driven by the aim of address-
ing these shortcomings. Within the project, high-quality, sentence-aligned
parallel corpora are being compiled for different languages that are paired with
Spanish. For the time being the German-Spanish corpus (www.corpuspages.eu)
and the English-Spanish corpus (www.corpuspaens.eu) are already available on-
line. It is expected that the Spanish-Chinese and Spanish-French corpora will be
added to these in the near future.

The remainder of this paper is structured as follows: Section II briefly describes
other similar resources and their drawbacks for many of the applications listed
above. Section III is devoted to the description of the design and composition of
the English-Spanish PaEnS corpus. The remaining sections then deal with text
preprocessing (IV), segmentation and alignment (V). The web presentation of
the corpus and the search possibilities are then described (VI) and, finally, fu-
ture work is outlined and a brief recapitulation of the distinctive features of the
corpus is made (VII).
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II. Related work

By far, the most important parallel language resources come from different
institutions of the European Union. Steinberger et al. (2014) give a compara-
tive overview of the different multilingual resources available, which include,
among others, the Europarl corpus (see below), the Digital Corpus of the Eu-
ropean Parliament (DCEP),* or the JRC Acquis.”® In addition, the European
Union supports projects aimed at the exploitation and use of these resources,
and in general at the enhancement of multilingualism by means of parallel cor-
pora, like the MultiParaCrawl!® corpus, which is made up of parallel corpora
from web crawls collected in the ParaCrawl project and further processed to
make it a multi-parallel corpus by pivoting via English.

Particular mention should be made of OPUS!7 a huge, constantly-growing
collection of freely available multilingual text collections compiled by a crawler,
which automatically searches the web for bilingual web pages, and also includes
already aligned resources, such as some of those mentioned above (Tiedemann,
2012, pp. 2214 ff.). All preprocessing is done automatically. No manual correc-
tions have been carried out. It also provides tools for data processing, as well as
multiple search systems for corpus queries. This vast collection is maintained
by Jorg Tiedemann and currently consists of more than 90 languages (cf. Tie-
demann, 2016). Obviously, not all language pairs are equally represented. The
English/Spanish language pair consists of 36 million aligned bisegments (Tiede-
mann, 2012, pp. 2214 f.). The main fields covered by OPUS are legislative and
administrative, as a large part of the texts come from the European Union or
other international institutions. There are also, although to a lesser extent, other

14 The DCEP is a multilingual sentence-aligned parallel corpus in 23 official EU languages
(253 language pairs) consisting of European Parliament texts produced between 2001
and 2012 and containing over 1.3 billion words. It excludes the documents already
available in the Europarl corpus to avoid overlapping. https://wt-public.emm4u.eu/
Resources/DCEP-2013/DCEP-Download-Page.html.

15 JRC-Acquis is a collection of legislative texts from the European Union and is currently
comprised of selected texts written between the 1950s and the present day (https://
ec.europa.eu/jrc/en/language-technologies/jrc-acquis).

16 The last version ParaCrawl Corpus release v9 (March 2022) includes 705 parallel cor-
pora and 41 languages. It contains for the Spanish-English language pair 269,394,967
aligned sentences. https://paracrawl.eu/.

17 http://opus.lingfil.uu.se/.
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text types such as subtitles, journalistic texts and some other smaller collections
from various Internet sources, such as subtitles and technical documentation

We will now turn to the shortcomings, given that these corpora have laid the
groundwork for the creation of the PaCorES corpus collection and their exten-
sion to new language pairs. In the corpora created automatically from the web
by means of a web crawler, it is impossible to identify the direction of the trans-
lation. Therefore, they lack the identification of the source and the translated lan-
guage (Doval, 2017). Closely related to this point is the fact that it is not known
whether the translations have been made directly between the two working lan-
guages, or rather indirectly as independent translations from a third language
acting as the pivot language. In many of the European Union resources, source
texts are translated into English in the first step, from which they are then trans-
lated into other languages. While these issues might not pose a major problem
for NLP applications, they are nevertheless key drawbacks for translation and
cross-linguistic research.

On the other hand, to make the corpora a suitable tool for use in the language
and translation classroom, both source and target texts must be of high quality,
and the translations must be unambiguously carried out by professional human
translators. This aspect cannot be verified by corpora automatically produced
by gathering web pages, where it is not known if the texts have undergone any
quality control.

All in all, perhaps the main drawback of these corpora is, despite their huge
size, the poor variety of their texts, as they are limited to very specific domains,
mainly administrative, legal and commercial language (cf. Steinberg et al., 2014,
p. 4) where the general language is not well represented. Therefore, these corpora
are poorly suited for different user groups, and especially for use in translation
and second-language learning.

Finally, it should be noted that users without specific training have difficulties
to use these resources due to their lack of a web interface. This makes it diffi-
cult for the common occasional user to access and use the system. This is the
case with the resources from the European Union, which, although they can be
downloaded in XML format, do not offer a web interface to be consulted online.
The project PaCorES aims at making the resources easily available to researchers
and students in different fields, even if they lack programming skills.

III. Design and composition of PaEnS

The PaEnS corpus consists of two major well-differentiated parts: the core corpus
and the supplements. The core corpus was entirely developed within the project
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and will be the focus of this paper. The supplements are texts of different origins,
which have been added subsequently and should be considered as mere comple-
ments to the core corpus.

3.1. The core corpus

Here we will describe the data of the PaEnS core corpus in terms of size, text
types, language varieties, number and publication date of the texts.

A corpus is not just an arbitrary collection of electronic texts, but they must
be “selected and ordered according to explicit linguistic criteria in order to be
used as a sample of the language” (Sinclair, 1996, p. 4) in order to ensure that the
corpus is suitable for the intended purpose. In the case of translation corpora,
however, an important limitation regarding the available material must be kept
in mind. The vast majority of texts are not translated at all and, if translated,
only a tiny proportion has passed any quality control. Hence, the basic criterion
for gathering texts for a parallel corpus must be an opportunistic one, that is,
it is necessary to resort to what is available (Doval, 2017). For this reason, the
requirements placed on monolingual corpora in terms of representativeness and
balance (Biber, 1993; Egbert et al., 2022) representing a relevant range of subjects
and registers are hardly applicable here (Nadvornikovd, 2017).

In addition to this major constraint, another one is the requirement of the
quality of the data (originals and translations). Apart from the aforementioned
institutional language resources, the only way to ensure text quality is to make
use of written texts from reputable publishers, where both original texts and
translations are subjected to strict quality control.

Therefore, the PaEnS core corpus contains original texts in English and
Spanish and their published translations. So far it comprises a collection of 75
works!® and their translations. The corpus is bidirectional and quite balanced
regarding translation direction, where English originals are only slightly more
prevalent (26 %) vs. Spanish Originals (23 %). Figure 1 displays the structure of
the corpus. The arrows between the boxes indicate the types of studies this struc-
ture enables, which include, among others: contrastive and translation studies
based on original texts and their translations (solid horizontal arrows) or based
on parallel original texts (dotted vertical arrows) and general features of trans-
lated texts (dashed diagonal arrows).

18 The full list of authors and works can be found here: shorturl.at/hjoy2.
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Figure 1. Structure of the PaEnS corpus.

Eighty percent of the works are fiction (fantasy, thriller, historical fiction,
children’s and young adult literature among others) and 20 % are non-fiction of
various genres (essays, advice literature, biographical and popular science texts).
This type of texts not only guarantees high quality but also a greater lexical di-
versity and, especially in children’s and young adult literature, a fictional spoken
informal language, which is a very important resource for a bilingual corpus,
since it is a very scarce register in the translated language.

In regard to the geographical provenance of the works, a certain dialectal di-
versity has been pursued by including works from British, American, Irish, and
Australian writers for English, and European and Latin-American writers for
Spanish. As our aim is to build up a corpus of present-day texts, all of them were
published after 1960, with special emphasis on twenty-first-century works, as
shown in Figure 2.

The works were not included in their entirety but in excerpts in order to
comply with the constraints for copyrighted publications. Moreover, conse-
quently this leads to a greater variety of texts. These omissions in the text flow
are indicated according to an ellipsis in square brackets [...]. Table 1 gives an
overview of the current composition of PaEnS, that contains nearly 17 million
tokens and over a half million bisegments, that is, pairs of aligned text chunks
(sentences or smaller segments).
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Figure 2. Texts by time period.

Table 1. Number of Works, Tokens and Bisegments by Language and Original Text in the
PaEnS Core Corpus (July 2022)

Language Works Tokens Bisegments
English Original 37 4.446.050 279.624
Spanish Translation 4.521.373

Spanish Original 38 3.755.859 235.866
English Translation 3.948.366

TOTAL 75 (x2) 16.671.648 515.490 (x2)

3.2. The supplements

As its name implies, this part of the corpus was designed only as a supplement
to the core corpus in order to cover certain, such as administrative and legal lan-
guage, which the corpus’ core collection lacked. Unlike the core corpus, the texts
had previously been automatically aligned at the sentence level without manual
review. The texts have subsequently undergone different automatic control and
cleaning procedures. So large segments above 350 characters (in Spanish or Eng-
lish, respectively) were excluded as well as unbalanced bisegments or any others
considered to lack linguistic value. These omissions are not indicated. Currently,
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this supplementary part includes three collections: Europarl, TED Talks and
Global Voices. We will now briefly explain the key features of each of them.

Europarl,'? created by Philipp Koehn, is a parallel corpus containing the minutes
of the European Parliament (Verbatim reporting). It was obtained by automatically
gathering the proceedings of the European Parliament from its website (Koehn,
2005). The proceedings contain the edited and revised transcripts of all speeches
delivered in plenary debates by the members of the European Parliament, usu-
ally in their mother languages, as well as the translations of the transcripts into all
other official languages of the European Union (Bernardini, Ferraresi & Milicevic,
2016, pp. 68-69). However, a certain number of statements have no information
about the original language. The latest version (release v7) contains the transcripts
between 1996 and 2011 in 21 official EU languages. PaEnS uses the cleaned and
structurally enriched version of the CoStEP? Corpus as well as its metadata. The
English-Spanish portion comes to over 40 million words per language after the
aforementioned cleaning procedures (s. Table 2).

The TED Talks are a collection of transcribed and translated talks published
by the TED Conference website.?! Since 2007, the TED Conference has been
posting all video recordings of its talks together with subtitles in English and
their translations into more than 80 languages (Cettolo et al., 2012, p. 261). TED
Talks are mostly originally held in English and their videos are available through
the TED website together with subtitles. The talks have been translated by vol-
unteers into different languages. The version used in PaEnS is that provided by
the Web Inventory of Transcribed and Translated Talks.?? It is comprised of the
Spanish translations and the original English transcripts of 4,043 TED Talks
from 2006 to 2020 aligned at the sentence level. The automatic alignment was
manually reviewed within the project.

19 http://www.statmt.org/europarl.

20 http://pub.cl.uzh.ch/purl/costep/ It was made freely available as the Corrected & Struc-
tured Europarl Corpus (CoStEP) in order to further enhance the usefulness of Europarl
and to compensate for some of its drawbacks (Graen et al. 2014).

21 http://www.ted.com.

22 https://wit3.fbk.eu/>. For more information, see Cettolo et al. (2012). Special thanks
are due to Mr. Cettolo, who kindly made the talks from 2018 onwards available to the
PaEnS corpus.
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The most recent collection added to the corpus is Global Voices,?* a corpus of

texts written by an international, multilingual, primarily volunteer community
of writers, translators, academics, and human rights activists. A group of volun-
teers translates the stories into dozens of languages. The texts, taken from release
v2018q4, are sentence aligned and include data up to December 2018.

The summary statistics for all three Supplements included so far in PaEnS are
presented in the Table 2.

Table 2. Number of Tokens and Bisegments in the Supplements (July 2022)

Resource Language Tokens Bisegments

Europarl English 42.178.712 1.550.421
Spanish 44.128.158

TED Talks English 8.676.842 430.667
Spanish 8.338.726

Global Voices English 15.285.853 680.530
Spanish 16.361.642

TOTAL English 66.141.407 2.661.618
Spanish 68.828.526

The following sections describe the steps that have been carried out for the
creation of the PaEnS core corpus.

IV. Data preprocessing

This section describes the data preprocessing steps that prepare the incoming
texts for further processing: alignment (section V) and linguistic annotation.
The data preprocessing involves three tasks: text normalization, annotation of
textual divisions and annotation of metadata.

Each work is assigned a unique ID, the texts are converted to txt-format
and the characters are encoded to UTF-8. Then both versions are tested for

23 https://globalvoices.org/ The parallel corpus included here was compiled and provided
by Casmacat (http://casmacat.eu/corpus/global-voices.html) and it was adjusted for
OPUS (Tiedemann, 2012).
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discrepancies and non-corresponding text fragments are removed. Essentially
the aim is to achieve as much parallelism as possible between the source and
target data to obtain the best alignment results. First, all text fragments that are
not part of the body of the text are removed, such as bibliographic information,
dedications, tables of contents, tables, diagrams, indexes, footnotes, headers and
footers, and author’s or translator’s notes. Similarly, any appendix with no equiv-
alent in the other version is deleted.

Second, both sets of data (original and translation) are checked for errors as-
sociated with the digitization process. Typical errors include the insertion of a
space or a hyphen within a word, the deletion of spaces between words, or the
occasional confusion of certain characters.

Most works include some sort of segmentation in terms of parts or chapters
that are tagged as divisions to make it easier to refer back to the source. Fur-
ther subdivisions such as page breaks in the source text, paragraphs or lines are
not marked, given that most of the texts were primarily digital. Typographical
highlighting (italics or bold) is not marked.

The metadata is used to capture relevant information about the source texts
to retrieve it from the corpus. Each of the works included in the PaEnS corpus
is provided with a metadata list containing, among other things: author and
translator, title, year of publication and other bibliographic information, orig-
inal language and version language, genre, manual reviewer, and information on
the basic statistics (number of characters, tokens, and bisegments) of the doc-
uments. These additional metadata tags are attached to the individual text files
and stored locally with each text document.

V. Segmentation and alignment

Corpus alignment is a central task in the construction and exploitation of a par-
allel corpus. The type of alignment is determined by the previous type of segmen-
tation of the text into different segments, such as paragraphs, sentences or words.

Tiedemann (2011) defines alignment as “the process of linking corresponding
parts with each other” (p. 123). Alignment is the task of making this correspond-
ence explicit, by linking segments of the bitext (source and target text) that are
equivalent and assigning the segments of the translation to corresponding seg-
ments of the original. These aligned segment pairs, one from each half of the
bitext, are called bisegments (Tiedemann, 2011, p. 24).

Based on this segmentation a parallel corpus can be aligned at different levels.
For the PaEnS corpus, it was decided to focus on sentence alignment, since this
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level of alignment is the most established for parallel corpora (see among others
Tiedemann, 2011; Volk et al., 2014).

In this alignment process, two tasks are combined: First, segmentation of the
monolingual texts into sentences is performed, and then the English and Spanish
sentence segments are linked to each other, as shown in Figure 3:

raw text text

EN normallzatlon
raw text text

ES normallzatlon

Figure 3. PaEnS Core Corpus: Workflow.

text
segmentation
EN

alignment
EN<>ES

text
segmentation
ES

In the PaEnS corpus, the open-source program LF-Aligner?* is used for sen-
tence alignment because it has achieved the best results in several tests. It is
based on Hunalign (Varga, 2012, pp. 92-119), a very common alignment soft-
ware for multilingual corpora. Hunalign combines both a length-based and a
lexical matching approach and is therefore a so-called hybrid algorithm (Téth et
al., 2008; Varga et al., 2005).

Alignment is performed in four steps:

(a) The texts are segmented based on punctuation. A sentence ends after a full-
stop, question-mark or exclamation-mark (.?!)

(b) Then they are aligned using a modified version of Brown et al’s (1991) sen-
tence length-based model.

(c) The program creates an automatic dictionary based on this initial
alignment, and

(d) finally, it refines the alignment in a second run using the automatic
dictionary.

The accuracy of alignment depends, first on the type of texts; specifically, fictional
texts, as in the case of the PaEnS corpus, present greater problems than other
types of texts, such as administrative or technical texts, as pointed out by Zanet-
tin (2012, p. 155). Moreover, within fictional texts, the degree of correspondence

24 http://sourceforge.net/projects/aligner/.
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of the bitext varies depending on the author, the translator, the texts themselves

and the direction of the translation.

Sentence alignment would be trivial if a sentence were translated into exactly
one sentence, but, obviously, a one-to-one correspondence is not always possible
since during the translation process, sentences in the target text can be omitted
(Table 3) or inserted (Table 4), the translator can split a sentence (correspond-
ence 1:2, Table 5), merge two sentences (correspondence 2:1, Table 6), or rear-
range them to produce a natural translation in the target language (Varga, 2012,

p- 94).

Table 3. Omission of a Segment in the Target Text (3101, chap. 1)

Junto a los ddlares habia dos pasapor-
tes: el suyo y el del Giiero.

With the dollars were two valid
US passports—hers and Guero’s.

Giiero:

Los dos tenian visas norteamericanas [n_t_s]
vigentes.
Contempld un momento la foto del She studied his photo:

Table 4. Addition of a Segment in the Target Text (3007, part 3, chap. 7)

“The Ministry’s not too happy.”

Al Ministerio no le ha hecho nin-
guna gracia.

[a_s_t]

—El trébol es el simbolo de Irlanda.

Table 5. Misalignment due to 1:2 Correspondence (3132, part 5, chap. 9)

—He llamado a Héctor casi todos los
dias, saben que estoy preocupado.

“I've been calling Héc-
tor almost every day.

They know I'm worried””
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Table 6. Misalignment due to 2:1 Correspondence (3012, chap. 4)

You decide that you want a better life, in | Decides que quieres una vida mejor
a manner that will also make the life of | que al mismo tiempo suponga una
your family better. mejora para la vida de tu familia, o
la de tu familia y la de tus amigos, o
la de todos ellos y también los descon-
ocidos que los rodean.

Or the life of your family, and your
friends, and the strangers who surround
them.

In the project an effective procedure was developed to manually review and
validate the results of the automatic alignment of the selected bitexts, and hence
to improve its quality. This is done in three steps. First segments of more than
350 characters are split by inserting manually breaks at appropriate places in
both segments. In a second step, the empty alignments are identified. As pre-
viously stated, they may be due to misalignments or to deletions or insertions
in the translated text. If the segment is misaligned, the necessary corrections
are made. If the segment has been omitted in the translation, the mark [n_t_s]
(=non-translated segment) is inserted in the empty cell (Table 3). If the segment
has been added in the translated text, the mark [a_s_t] (=text added in the trans-
lation) is inserted (Table 4). Finally, to reduce manual work, we find unbalanced
bisegments in terms of the number of characters in English and Spanish. These
unbalanced bisegments are more likely to be misaligned. We apply a ratio, com-
paring the number of characters in both, the English and the Spanish segment,
order the bisegments by the value of this ratio and focus on the range 10:- 10
(Doval et al.,, 2019). This way manual checking of the automatic alignment is
done more efficiently and takes less time. This procedure is a compromise to
minimize the tedious work involved in review, while ensuring a high level of
accuracy.

VI. Search and display

As Dork and Knight (2015) assess, many existing corpora are “aimed mainly at
people with expertise with linguistics” (p. 84). 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, to make the corpus a real mul-
tipurpose tool, useful for very different user groups, from cross-linguistics and
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translation researchers to lexicographers and NLP researchers to occasional or reg-
ular users, as well as English 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 web interface of PaEnS presents rele-
vant functionalities.

It has a fast and user-friendly search: the search engine allows queries to be car-
ried out very quickly through large amounts of data. The basic query language is
very simple and an advanced, more complex, query language is only displayed if re-
quired. Therefore, it was designed as a three-level search. The first level is the simple
or standard search. In this case, to search for a concordance (all occurrences of a
given word displayed in context) the user need only enter the search term (a word or
a phrase) in English or Spanish in the search field. Figure 4 provides an example of
the standard search menu and some of its features.

Sore eS| Rocursos astuio | Puladons Equp| Cotoco
ES=EN | distinto || Europarl v7 Ted Global Voices!
A cada uno le parecia de un color distinto][3109, Y descansar..., 5] Each appeared to see a different color. [3109, And Relax ..., 5]

La coleccion del sefior duque es numerosa y las obras pertenecen a distintas épocas. [3130, 2, The duke has a large collection, with works from many different periods. [3130, 2, 23]
23]

Le fue mostrado un primer ramo, pequefio, con distintas flores. [3120, 2, 113] They showed him one bouquet, small, with different sorts of flowers. [3120, 2, 113]
Pero nadie queria publicérselas. —Ahora es distinto —dije—. Es un escritor de éxito. [3114, 3, 24]  But no one wanted to publish them. It's different now." said. He's a successful writer.’ 3114, 3, 24]

Pidi6 a distintos comparieros de curso sus apuntes para fotocopiarlos. 3120, 2, 67] She asked different classmates if she could photocopy their notes. [3120, 2, 67)

Figure 4. Standard search in the PaEnS corpus.

In these types of queries, lemmatization is applied by default. With multiword
queries, all search words within a specific distance are found. The search habits of In-
ternet users are exploited, emulating the google search language as the basic model.
So, if the term or phrase is enclosed between quotation marks (“ ), the search only
returns concordances that exactly match the entered word form or phrase (s. Figure
6). To expand the text search, wildcards (*?) can be used to search for characters that
do not exactly match the search criteria.

The search results are displayed in an easy-to-read format. The matching seg-
ments are displayed side-by-side. We discarded the most common concordance
format, KWIC (Key Word in Context)—the node word occupies a central position
with all lines vertically aligned around the node—because this presentation of the
results for bilingual corpora is not user-friendly (Doval et al,, 2019), since it does not
allow the original and the translation to be displayed side-by-side. For this reason,
we decided on a two-column html table for the display of the query results, where
the left column corresponds to concordances of the search term in the source texts



The English-Spanish parallel corpus PaEnS 159

(English or Spanish). The corresponding segment with the translation is displayed in
the same row in the right column. Occurrences of the search term in the translations
are shown afterward in the right column. The search term or phrase is displayed
with some context and highlighted in bold (Figure 4). With each query, information
on the number of hits, the total number of pages, as well as the current page number
is shown.

At the bottom of the table, a set of links are available to allow the user to navigate
through the pages and to download (feature only available for registered user) the
query results in two formats: ODS and CSV. In each cell, information concerning
the text ID, the corresponding part or chapter are displayed in blue square brackets.
By clicking on the work ID, the user can select a larger language context. Moreover,
this screen shows detailed information concerning the bibliographic information, as
shown in Figure 5.

About PaEnS | Text resources | Publications | Team | Contact
Select a context with ' Y
ENGLISH SPANISH

People need to think. Otherwise La gente necesita
they wander blindly into pits. pensar o, de lo contrario, va dando palos de ciego y acaba cayéndose en cualquier pozo.

[3012 Peterson, Jordan B. (2018): 12 Rules for Life. London: Allen Lane, part 7, chap. RULE 9] |

[3012 Peterson, Jordan B. (2018): 12 Reglas para Vivir . Barcelona: Planeta, part 7, chap. Regla 9]

Figure 5. Context with and bibliographic information in the PaEnS corpus.

The second level of search is the advanced one (Figure 6). 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, genre and
dialectal variety. Moreover, here bilingual searches can be performed at the same
time, returning concordances where a given word in English corresponds to a spe-
cific word in Spanish (Figure 7).

Originaltexts & Transiaions <ENES @ Europat & Ted & Globalvoices &

Part of Speech: ~ Genre:
From year: To: Dialectal v.

“de sangre fria
Author: 1D-Work

Results: 13 Pages:1  Current page: 1

El propio Velazquez era hombre de sangre fria. (3130, 2, 8] Velazquez himself was a cold fish. 3130, 2, 8]

Wells se sorprendié entonces de la falta de miedo que sentia, aunque sospechaba que aquel  Wells then realized with surprise that he felt no fear, although he suspected his sudden display
alarde de sangre fria se debia a que atn o tenfa claro qué debian temer exactamente. [3109, of pluck was because he stil id not know exactly what it was they ought to be afraid of. [3109,
2,22) 2,22)

Figure 6. Advanced search in the PaEnS corpus.



160 Irene Doval

Textos orgihales @ Traducciones <ENES @ Europarl (] Ted () Global Volces

Slase de palabra: Género:

desde ao: Hasta: V. dilectal:
tinto’

Autor: 1D-Obra:

Paople stood In line to enter the large ones and took turns peering into the smaller ones. Each Los asistentes hacian cola para enirar en las mas grandes y se tumaban para atisbar por las més

space was different Some were figurative, others abstract, and some had three-dimensional pequenias. Cada espacio era distinto. Algunos eran figurativos, otros abstractos, y los habia que

figures and objects behind them, like the one | had first seen of the boy who floated in a mirror escondian tras ellos figuras y objetos tridimensionales, como aquel que en su dia viera en primer

under a mound of plaster. [3026, 5, 2] lugar y que representaba a un muchacho flotando en un espejo bajo una masa de escayola. 3026
5.2

The whole climate of thought will be different. [3020, 3, 5] Todo el clima del pensamiento sera distinto. [3020, 3, 5]

The weather couldn't have been more different from their match against Hufflepuff. (3006, 3, 13]  EI tiempo no podia ser més distinto del que habla imperado en el partido contra Hufflepuff. (3006,
3,13

That might have been the case, but what she said to me was something entirely different. [3023, 3, Quiza estuviera en lo Gierto, pero o que me dijo fue algo completamente distinto. [3023, 3, Una
ANew Life] nueva...]

How do we know this case is different?” [3025, 2, 14] 4C6mo sabemos que en este caso es distinto?» [3025, 2, 14]

Figure 7. Advanced bilingual search in the PaEnS corpus.

The last search level is the most complex and it gives the user full command
of the powerful query syntax used in the underlying query tool: Solr. (Ver-
sion 7.5.0).% This supports searches using regular expressions (RegEx),? that
expands considerably the power of the query language. The search term has to
be preceded by [SS] (Solr Search). The search expression must be constructed
word by word, and for each word, it will be possible to specify several param-
eters. Figure 8 shows a formal search. At this level the search system allows for
complex queries across multiple layers of linguistic annotation, combining text
string and PoS-tags searches.

VII. Concluding remarks and future work

The corpus PaEnS is part of a larger project, PaCorES, started at the Univer-
sity Santiago de Compostela in 2014, that intends to create a large collection of
Spanish bilingual parallel corpora of high quality and considerable size. So far
there are two corpora available online: the German-Spanish corpus, PaGeS, with
nearly 40 million tokens, and the English-Spanish corpus, PaEnS, with more
than 16 million tokens (core corpus), to which this paper is devoted. As has also
been previously stated, the stated purpose of the project is to build qualitative
multifunctional parallel corpora so that they become useful tools for a multi-
plicity of users.

This paper describes the different steps we have completed in the construction
of PaEnS. Since this is an ongoing project, we want to continue and complete

25 http://lucene.apache.org/solr/.
26 https://www.regular-expressions.info/.
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it in several dimensions. On the one hand, we plan to add new texts to the nu-
clear corpus to reach some 50 million words, 25 per language. We also intend to
include new collections in the supplements to complement the domains of the
existing ones. On the other hand, we are implementing two new features: PoS
tagging and word alignment. The English texts have already been tagged with
Treetagger and the Spanish texts with Freeling and both tagsets have been
mapped to the universal part-of-speech tagset.?” However, the tagged texts are
not yet indexed, but they are expected to be available online soon. Regarding
word alignment, several tools (Berkeley Aligner, Giza++, NaTools and Nile)?3
are being tested, but a final resolution has not yet been reached.

Despite the existence of other Spanish-English parallel corpora, PaEnS has a
number of distinctive features, which make it stand out from similar resources.

The typology of texts included is very diverse: it ranges from fiction and
non-fiction texts in the core corpus to the administrative and legal texts of the
Europarl, journalistic texts (Global Voices) and oral texts covering a wide variety
of topics (TED Talks). It includes domains like the fictional spoken language for
which few resources exist.

It is bidirectional and well-balanced enabling not only comparison between
the original language and the translation, but as well between originals and
translations in the same language or between translations into two languages.
The data is complemented with metadata that provides relevant information
about the source text.

The high quality of the source texts and translations of the core corpus is as-
sured by using only texts already published by renowned publishers. This makes
it a very reliable data source. Moreover, a quality control system for each step of
the corpus construction was performed. The corpus has been checked manually
at different levels, including compilation, preprocessing, sentence splitting, and
alignment. Finally, PaEnS is equipped with a user-friendly web interface allow-
ing for efficient and refined searches tailored to the needs of each user.

27 TreeTagger: http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/, Freel-
ing: https://nlp.Isi.upc.edu/freeling/index.php/node/1, Universal PoS Tags: https://
universaldependencies.org.

28 Berkeley Aligner: https://github.com/mbhajiloo/berkeleyaligner, Giza++: http://www?2.
statmt.org/moses/giza/GIZA++.html, NaTools: http://linguateca.di.uminho.pt/nato
ols/, Nile: https://jasonriesa.github.io/nile/.
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All these features make PaEnS a very useful resource for multiple applica-
tions, from contrastive research, through translation studies to foreign language
learning and teaching.
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