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CHAPTER TWO
The Eurolect Observatory Multilingual Corpus
Construction and query tools
Marco Stefano Tomatis
Università degli Studi Internazionali di Roma – UNINT
Università degli Studi di Torino
Abstract
This chapter aims to explain the corpus design of the Eurolect Observatory
Multilingual Corpus and the steps required to build all the different
monolingual corpora the project needed to accomplish its research
objectives. The first two paragraphs after the general introduction will point
out the differences and the overlaps that characterize all the corpora that the
author of this paper was in charge of producing as a member of the UNINT
research team and that were used in the Eurolect Observatory Project for
text mining. After accurately defining the data collection and corpus
building strategies adopted, this paper will describe the corpus search tool
that was developed in order to help scholars look for and save samples of
text from the whole corpus in a convenient and easy way.
Keywords: natural language processing; corpus linguistics; awk; corpus
search tool; regular expressions; markup
1 Introduction
This chapter deals with the creation of the corpora used by the Eurolect
Observatory project for verifying the existence of specific legal language
varieties in EU law. In order to highlight the existing linguistic differences
between the legal directives issued by the European institutions and national
implementing measures in EU Member States, two different types of
corpora (Barbera et al., 2007, p. 70) – named corpus A and corpus B
respectively – were set up in compliance with the standard methodology
(Reppen, 2010).
A common protocol was conceived in accordance with the Eurolect
Observatory Research Project goals (see Mori, this volume). By the effect
of this agreement, a total of 22 corpora (11 for each of the A and B sections,
Kenning, 2010) were collected by UNINT, the project coordinator’s
institution. The overall work was distributed as follows: 16 corpora were
produced by UNINT for Dutch, French, English, German, Italian, Maltese,
Polish and Spanish; the University of Tampere was responsible for the
Finnish versions; Ventspils University College prepared the Latvian ones
and, eventually, the University of Corfu was in charge of the Greek corpora.
As the project leader and project manager, UNINT is the owner of the

corpora, which were produced by the author of this paper in accordance
with the project objectives and technical design specifications (see Mori,
this volume). By contrast, the development of corpus search engines (see
section 2.5) followed an autonomous design. It is the result of a concurrent
project that was started on personal initiative in order to address the needs of
the user to access and extract information from corpora in an easy and
straightforward way.
Owing to the multiplicity of the orthographic systems currently in
use across Europe, all texts were encoded in Unicode UTF-8 (Gillam,
2003). As regards the file format to download, plain text or HTML
represented the best choice. Converting a binary file is, in general, a
complex process that can produce unwanted artifacts or layout corruptions.
Tables and multiple-column texts are particularly affected by this issue;
therefore the choice of processing proprietary formats was only made if no
other solution was available.
As a final note, it is relevant to stress that in compliance with project
specifications, both corpora and search tools were designed for local and
personal use only. Therefore, no web-based corpora management facilities
were implemented.
2 Corpus collection
2.1 Corpus A
All versions of corpus A are collections of European Union Directives
which were published in a time span of ten years, from 1999 to 2008. These
norms were downloaded as text files in machine-readable format from the
official EU law web portal Eur-Lex, 1 which is maintained by the
Publications Office of the European Union. Because EU Directives indicate
the policies that different EU Member States should put into force, their
number may vary according to the subject dealt with. Probably because of
this, the Maltese and Polish versions of corpus A contain only 656 and 658
texts respectively, while the other six languages count a total of 660
directives. More in particular, Directives 70/2005 and 29/2006 were not
available in Maltese, while Directives 53/2001 and 97/2001 were
unavailable in both Maltese and Polish.
Apart from the missing directives, the following issues were
encountered:
• Directive 73/2004 - image PDF format (for all languages except
French, Maltese and Polish).
• Directive 75/2004 - incomplete PDF file in German.
• Directive 79/2004 - bad text characters in Maltese (Figure 1).
• Directive 121/2006 - PDF format only.
1

http://eur-lex.europa.eu/homepage.html

•
•

Directive 101/2008 - marked as 101/2009 in Dutch (Figure 2).
Bracketed directive identifiers were found in the titles of:
Directives 87 and 137/2006.
Directive 61/1999 - Polish version only.

Figure 1 – Directive 2004/79 displays unreadable characters in the Maltese version

Figure 2 – Directive 2008/101 wrongly indicated as 2009/101 in the Dutch version

Despite the above-listed issues, corpus A proved to be the easiest data
collection to build. After downloading the whole set of selected directives in
the 8 languages UNINT was committed to dealing with, each single HTML
file was automatically processed by a script in order to remove the markup
tags, enrich the text with both header and structural information and,
eventually, to save the result in a UTF-8 format file. During this task, the
non-standard usage of brackets around the directive identifier was also
properly managed.

As regards technical aspects, the script was developed by taking
advantage of the GNU version of a text-oriented language 2 named AWK
(Robbins, 2015). This interpreter, which is part of any Unix-like Operating
System, operates by recursively applying the batch of statements defined in
its program body to any text line the file to process consists of. The choice
to adopt the AWK scripting language was made after evaluating its
robustness, easiness and proven ability to manage a wide range of text
mining and natural language processing tasks (Schmitt, Christianson &
Gupta, 2007, pp. 221-258) for corpus linguistics (Burnage & Dunlop,
1992).
The first action accomplished by the processing script consists of
adding a block header to all the texts of corpus A. Although it is not part of
the text structure, the header covers the fundamental function of providing
the user with clear metadata descriptions of the EU norm (Weisser, 2016,
pp. 33-37). As such, the header is divided into two lines. The first line
contains all the subjects the single EU directive deals with. This information
is expressed in accordance with the official classification directory provided
by Eur-Lex in all the languages in which the directive is published. Where
multiple directory information is covered, it was convenient to divide the
different couples of numbers and alphabetic values with a pipe “ | ”
character, as shown in example 1. The second line of the header structure,
instead, contains information about which EU Official Journal issue the
original text can be found in (example 2). Like most laws, EU directives are
also structurally divided into different functional areas. In particular, three
main sections can be defined after the title. These are: “Preamble”,
“Disposition” and “Annex”. As a consequence, in order to digitally
represent such a partitioning, an XML-like 3 markup was provided. Example
3 shows the set of markup tags that were added to clearly define the textual
organization of all the corpus directives involved in this project.
(1)

<meta name="DC.subject" content="13.20.60.00 Industrial policy
and internal market / Industrial policy: sectoral operations /
Information technology, telecommunications and data-processing |
13.30.99.00 Industrial policy and internal market / Internal market:
approximation of laws / Other sectors for approximation of laws">

(2)

<meta name="DC.source" content="Official Journal L 066 ,
13/03/1999 P. 0016 - 0023">

2
3

http://savannah.gnu.org/projects/gawk/

The mentioned tags are not to be considered as part of a real XML structure because no
DTD was provided.

(3)

<title>…</title>
<preamble>…</preamble>
<disposition>…</disposition>
<annex>…</annex>

As mentioned above, the entire cleaning and markup process was
automatically managed by a script. However, for the program to work
properly, the different HTML standards that the Eur-Lex Publication Office
had adopted to produce the digital versions of the EU directives had to be
taken into account. After completing a formal check of all files, we found
that most of them were edited in HTML 4 (Figure 3), while some used the
most recent XHTML format (Figure 4). Since the said standards produce
different file structures, the need to implement two processing strategies
inside the same script was mandatory. Although an easy way would have
been to automatically remove the HTML tags from all directives by means
of some free software, this solution could not be adopted for non-trivial
reasons. Leaving aside all the operational aspects of such a tool, this process
would produce a text file in which no difference between real content and
other functional parts (like the file header or the document type declaration)
could be identified. So, to correctly manage all the different types of
information the file provided, the first element that the script had to check to
correctly select the right algorithm to run was the HTML declaration. In
case the “html xmlns:html” string was found, the program would have to
process an XHTML file. Otherwise, commands for dealing with standard
HTML 4 would be run.

Figure 3 – Directive published in HTML 4 standard

Figure 4 – Directive published in XHTML standard

Despite HTML file headers declaring that all the directives adopt the UTF-8
character set, in many cases the old HTML coded character set 4 could be
found for representing accented letters and non-alphanumeric elements like
mathematical symbols, apostrophes, quotation marks, and dashes (see
Figures 5 and 6). Consequently, since for uniformity and usability reasons
all our corpora had to include plain UTF-8 characters only, a conversion list
was implemented. 5
After this step, the script focuses on identifying the text
macrostructure by taking into account both HTML code and text patterns
like the usage of capital letters. Although EU directives are generally made
up of three functional areas, in some cases the third component, the Annex,
is not provided. Therefore, a control system was set up to prevent possible
markup mistakes that could otherwise have been produced by the script.
After removing the original markup tags, new structural information was
added and specific procedures were run to correctly represent the original
text layout. Because of the different HTML standards adopted, translating
complex structures like tables and formulas from web format to plain text
represented a difficult task that required specific processing.

Figure 5 – part of Directive 1999/74 - French version

4

https://www.w3.org/MarkUp/html-spec/html-spec_13.html
As an example, the HTML string “&#307;” codifies as a unique symbol the Dutch
digraph “ĳ”.

5

Figure 6 – part of Directive 2004/37 - German version

2.2 Corpus B
Corpus B is a collection of national implementing measures for EU
directives. It complies with representativeness, parallelization and balance
requirements because the file selection criteria are derived from those
adopted for corpus A. However, in contrast to the EU directives, Member
State laws are not hosted in a unique web repository. This made the corpus
B file collection process more difficult to accomplish. Since the publication
of the digital version of the domestic norms is directly managed by single
government entities, 6 retrieving a definite set of digital resources from a
specific website is not a simple selection-and-download activity. To perform
this task, we had to master a number of practical aspects like the way in
which the different web portals are organized, the possible formats in which
the digitized texts were available for download, and the language each
6

Domestic norms can be downloaded from the following sites:
England: http://www.legislation.gov.uk/
France: https://www.legifrance.gouv.fr/
Germany: https://www.bgbl.de/
Italy: http://www.gazzettaufficiale.it/
Malta: http://www.justiceservices.gov.mt/
Netherlands: https://www.overheid.nl/
Poland: http://www.dziennikustaw.gov.pl/
Spain: https://www.boe.es/

website adopts to communicate with users. This can be the most challenging
issue because, in general, only the national language is used to take
advantage of all the services the portal offers. A parallel English version is
rarely provided, or it is limited to few general information pages (see Figure
7).

Figure 7 – Government of the Netherlands web portal - English version

In contrast to the relatively stable number of directives each EU member
State has to enact, the amount of corresponding implementing measures is
totally unpredictable because of a number of reasons hereafter discussed.
All the information about which Member State norms are designed
to enact a specific directive is provided by a particular section inside the
Eur-Lex portal. However, direct links to the domestic laws were not
available at the time that data collection was carried out; moreover, in many
cases law number referrals were incorrectly reported or missing. 7 In
addition, the amount of usable norms was reduced by file format issues. In
particular, our automatic procedures were not designed to directly process
image PDF file content. To properly convert such data formats into
machine-readable texts, the use of language-specific character recognition
software (OCR) is mandatory. Despite their quality, all image converters
suffer from technological limits that require users to perform time
consuming post-editing to differing extents. Both the number of languages
involved and the need to manually verify and correct all the output texts led
to considering the OCR-based approach as an unfeasible solution because it
would have caused serious project delays.
Different but more relevant problems affect Maltese. Probably
because of the recent adoption of an independent alphabetic system, many
7

Paradoxically, the Polish version of Directive 2001/53 was not available in Eur-Lex, but
its national implementing measures were regularly reported for Poland.

laws are still available in English only (e.g. 112/2008). Yet, the real problem
is tied to the way the official documents were produced. All Maltese norms
can be downloaded in PDF format only. Although this would not present a
problem if one limited oneself to reading their content, serious issues arise
when trying to convert such files into another format like plain text. Because
of the incomplete incorporation of the whole Maltese font set, a great
number of Maltese implementing measures are unusable after their
conversion (e.g. 362/2005 - see Figures 8 and 9). Actual data show that
starting from an overall number of 445 original PDF files, only 139 of them
- around 31% - could be converted into text and effectively used for
research purposes. It is relevant to put in evidence that these problems were
totally unpredictable and appeared only when the file processing activity
was already started. This was caused by the fact that there is no way to
know the specific PDF content format before opening or processing any
single file. Because the only solution would require thorough manual
revision to correct all the badly converted Maltese characters, no
workaround could be implemented or planned in order to strictly comply
with the project schedule.

Figure 8 – Law 362/2005 in Maltese: PDF format

Figure 9 – Law 362/2005 in Maltese: text format

Another aspect we had to take into account regards the way the EU
directives are implemented by national measures. Any State defines both the
hierarchical level and the scope of each national law, so a clear distinction
between the different legislation measures had to be drawn before
downloading any file. According to our research project scope (see Mori,
Introduction, this volume) only the laws that were directly promulgated by
the national Parliament or were delegated to the Council of Ministers were
taken into account as first choice. Consequently, both local norms and
ministerial regulations were not included, unless specified by authors of
chapters devoted to language cases for specific reasons. A typical example
of this distinction is the case of Germany, where all the norms edited for the
different Länder were left aside. The United Kingdom was affected by a
similar problem. Only laws of national relevance for England were taken
into account, while all the norms for Scotland, Northern Ireland and
Gibraltar were not considered.

Nation

Number of
Laws

United Kingdom

674

Acts of Parliament

Netherlands

504

Wet, Besluit

Germany

463

Bundesgesetze, Verordnung

Spain

438

Ley, Real Decreto, Real Decreto Ley

Italy

275

Legge, Decreto Legge

France

129

Loi, Ordonnance

Poland

482

Ustawa

Malta

139

Att tal-Parlament

Norm

Figure 10 – The primary norms in Corpus B

Since national implementing measures are independently managed by each
single Member State, the relation between EU directives and National
norms is not uniform across Europe. In general the EU directives are put
into force over a time span of 3 to 4 years; this is the reason why in this
project we have not used any directive published after 2008. In Poland, for
example, Ustawa 2006-171-1225 was designed to enact a total of 108
directives from 1999 to 2008. On the other hand, a single directive can be
enacted by a very specific part of a broader and more general law. For
example, Directive 1999/062 is managed in France by article 87 of the Loi
98-546.
As regards non-textual information, corpus B adopts the same
structural markup as corpus A. The corpus B header lines are also very
similar to corpus A. However, their structure is more complex because a
link between the two corpora had to be set to enable cross-corpus text
search.
The first header line contains the list of subjects the National law
enacts (see example 4). A single local law may put into force one or more
directives. This information is stored in the second header line (see example
5). Finally, the third line contains the year the National norm was
promulgated (see example 6).
(4)

<meta name="DC.subject" content="13.30.10.00 Industrial policy
and internal market / Internal market: approximation of laws / Motor
vehicles | 07.20.40.10 Transport policy / Inland transport / Structural
harmonisation / Technical and safety conditions">

(5)

<meta name="DC.id" content="1999/7/EC , 1999/14/EC ,
1999/15/EC , 1999/16/EC , 1999/17/EC , 1999/18/EC">

(6)

<meta name="year" content="1999">

3 Corpus Search tools
3.1 Overview of the SearchIt tools
In the following we will describe from a technical point of view the three
search engine modules that have been developed to help scholars effectively
search and extract information from the Multilingual Eurolect Observatory
corpora. Particular attention will be paid to pointing out the differences of
the two engines in terms of search capabilities.
Since corpus A and corpus B are characterized by a different block
of header structure, using two independent search engines is required. In
addition, for the user to be able to run a query on both corpora by setting
common selection criteria, designing a third search tool was required.
Acting as a database query engine, this third program joins both corpora
together by matching their metadata information. After doing this, all the
text samples that satisfy the user-defined search pattern are extracted from
corpus A and B. This task can be easily accomplished by reading the
information provided by both the structural markup and header lines.
Like all the scripts that have been designed to build the different
project corpora, the search engines described in this section were also
developed by using AWK. Because SearchIt tools establish a questionbased interaction with users, entire parts of program code are run multiple
times. So, to avoid useless repetition, each script has been divided into
several functional blocks that are called up as needed. As a consequence of
this, no real program body has been implemented. Although unusual, the
script structure is made up of a very simple BEGIN rule – it is sufficient to
call the main program function as the program starts – and four user-defined
functions.
Like other programs based on scripting languages, SearchIt is not an
executable stand-alone tool. It can be run in a Unix-like shell environment,
MS-DOS prompt or Windows command line by entering either the whole
line required by the AWK interpreter or just the name of the search tool.
This second option is granted by the so-called shebang line, which is placed
at the beginning of the script.

3.2 Main functions of the SearchIt tools
The basic function of the BEGIN rule consists in managing the dynamic
interaction with users in order to collect all the data that are required to
correctly operate the text search-and-retrieve operations. As mentioned
before, a number of questions regarding different parameters that the search
tool has to manage are put forth to the user, asking for the following
information (Figure 11):
1. Search result output file name. If no string is provided, the search
results will be printed on the screen only.
2. Specific text section from which to retrieve data: preamble,
disposition, annex. “All sections” is selected by default if no choice
is made.
3. Corpus subject. Both EU directory classification codes and
alphabetic strings can be entered. Optional. No subject-based filter
will be used if “enter” is pressed with no input data.
4. EU directive publication time. The parameter may be a single year, a
specific range, or the entire time span from 1999 to 2008. An error
message is returned if the time frame is incorrectly entered. If no
specific choice is made, the whole time span is selected by default.
5. Keyword, phrase or directory of EU legislation chapter number to
search within the directive title. Optional. All texts will be taken into
account if no input is provided.
6. Keyword to search in the selected texts.
After dealing with the above selections, the program will ask if case
sensitivity and exact or partial match will be used during search. Next, the
script will check whether the corpus A text file can be regularly accessed. In
case of positive response, a number of variables are set in accordance with
the selected criteria. Leaving aside search values referred to a particular text
section and its content – actually this choice can operate without other
information needed – the following seven combinations acting as a filter on
both the directive header and title are considered: 8
•
•
•
•
•
•
•
8

publishing time
subject
title
time and subject
title and subject
time and title
time, title and subject

The total number of possible combinations can be calculated using the formula c=2p-1
where "c" indicates combinations and "p" the combining parameters. This figure has been
reduced by 1 because the combination comprising no parameter selection, although
possible, has not been considered.

Figure 11 – Interactive selection of search criteria for corpus A

Data are retrieved if at least one search parameter is provided by the user.
Therefore, if only default values are selected, an error is reported and the
user is asked to choose between starting the search again or closing the
program (Figure 12). If only the text section is selected, the tool will select
and retrieve that specific part throughout the whole corpus. The number of
texts retrieved is reported too (Figure 13).

Figure 12 – Invalid search criteria

Figure 13 – No keyword, section-based search result

As mentioned before, all search criteria are stored in variables that will be
used later to perform text selection activities. According to the program
architecture, different logical blocks evaluate the user’s choices and pass all
the relevant data to a specific function named “analyse”. This part of the
program uses the received information to locate the text area to scan across
the whole corpus and, subsequently, to pinpoint the selected keyword. The
search engine has been designed to output all the lines containing the
searched string both to the screen and to a file. A single line will be printed
on the screen, while the entire context will be sent to the user-defined output
file. As for the output data format, it is relevant to state that besides the text,
header metadata and markup tags are printed as well.
Particular attention has been paid to managing the title properly.
Since within the corpora a single title may take up multiple lines, it has been
delimited by structural markup tags. If such a simple solution is adequate to
describe the text blocks at a corpus level, it might be misleading and create
problems in case third-party corpus analysis tools are used. So, in order to
keep the title in the output and, at the same time, reduce to a minimum the
risk of data misinterpretation because of the corpus structure, the whole title
has been converted into a one-line header element introduced by the tag
“DC.title” (Figure 14, line 3). Whereas creating the output file is regularly
managed by the “analyse” function, in order to extract and print to screen
the text lines the keyword is found in, a dedicated piece of program is
called. Particular ANSI escape sequences ("\033[7m" and "\033[0m") are
adopted to highlight the keyword and enhance its on-screen readability
(Figure 14). The retrieved string is then returned to the calling function and

used for calculating statistical figures reporting the total amount of
keywords found and which directive they are in (Figure 15).

Figure 14 – Keyword-based search result

Figure 15 – Search statistics report

At the end of the search activity - or if no result is found (Figure 16) - a
function is called to check the user’s intention to start another search
session. The program closes if a negative answer is given, otherwise the
main function is run. As regards the file containing the search results, it is
important to note that all three search tools are designed to flush data from
the computer memory to the filesystem and let the user view the search
results only after the program is closed. If a user decides to go on and search
again, output results will be appended to the previous ones, at the bottom of
the file.

Figure 16 – No result found

The SearchIt tool for corpus B differs from the version for corpus A in one
search parameter only. Actually, in both corpus A and B most structural
features are identical. Nonetheless, corpus B text headers hold two different
publication date information (see section 2.2 - examples 5 and 6). Data can
be searched not only by looking at the domestic norm publication date, but
also by taking into account the date of the EU directive it implements.
Although, from an operative perspective, this feature only represents a
different request the user should respond to, from a programming point of
view introducing this new parameter has to be dealt with in a proper way.
Similarly to the directive’s subject and publication date, the national
transposition measure implementation date acts as a filter at the header line
level. Even though at first sight this would represent an increase in the nontextual search combinations from 7 to 15, in practice the said combinations
remain unchanged. It can be so because in corpus B the information held by
the norm title is not relevant; therefore it will not be considered a part of the
search activity (Figure 17).

Figure 17 – Interactive selection of search criteria for corpus B

Differently from the tools described so far, the third search engine has been
designed to simultaneously retrieve data from both corpus A and B with a
single command. It can do so by exploiting the directive date/number value,
which is the only metadata element the two corpora have in common
besides their structural similarities. This means that the directive
date/number information from corpus A can be used to create a link
between the two corpora and retrieve the related texts from corpus B.
Actually, the search engine operates in one direction only; it starts from
corpus A and moves to corpus B. This implies that the user’s selection
criteria are requested only once and are used to retrieve texts from both
corpora without any need for further parameters. The system will only ask
for the user intention to run the search in corpus B and for a filename where
the output will be stored. Summing up, this last search tool is not just a
program that sequentially runs the SearchIt A and B engines and combines
the two outputs properly; it unifies the two search algorithms into a uniquely
optimized text retrieval solution (Figures 18 and 19).

Figure 18 – Search results from corpus A

Figure 19 – Search results from corpus B

Obviously, this third search tool is designed for token-based inquiries. If the
user intends to run a subject-based selection of directives or national
transposition measures, the use of SearchIt dedicated to the single corpus A
or corpus B is suggested.
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