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Abstract

This article describes the MultiMedica corpus, a multilingual collection of Spanish, Japanese, and Arabic texts from the
biomedical domain. This novel combination of languages has been chosen with two purposes: the contrastive study of three
languages that are typologically and genetically different, and the creation of a gold standard to develop and evaluate an
Automatic Term Recognition (ATR) system. A total of 51,476 documents have been collected from the Web, and the corpus
contains over seven and a half million words. Most documents were written by medical doctors and edited by journalists for the
general public. Each text has been tagged for Part-of-Speech and indexed in an Information Retrieval system and a concordance
interface that is aimed at students of Translation, Medicine, and Medical Humanities.
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1. Introduction

Publication of scientific papers, articles and news on biomedical research has rocketed in the last few years. This
huge amount of data provides a “raw material” easily available to linguists or scholars interested in scientific
discourse or technical terminology. Nonetheless, collections of texts from the health and biomedical domains
specifically gathered for corpus and linguistic analyses are scarce. Most collected corpora are aimed at Bio Natural
Language Processing (BioNLP) tasks (Ananiadou & McNaught, 2006; Bretonnel Cohen, 2010), thus including
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specific annotation for Biomedical Entities (e.g. GENIA, GENETAG, PennBiolE, or DDI corpus) or coreference
and anaphora resolution (e.g. MEDCo or MEDSTRACT corpus)'. In addition, corpora with documents from these
areas in languages other than English are even more rare. For Spanish, a team from the Consejo Superior de
Investigaciones Cientificas (the Spanish National Research Council) has developed the Iberia corpus (Ahumada et
al., 2011), which assembles over 8,000 texts and more than 88 million words. However, its design is focused not
only on biomedical topics, but also in other subjects from the scientific and technical discourse (e.g. Engineering,
Mathematics, Agronomy, or Social Sciences). Moreover, it is not available to the general public.

The aim of this article is to describe a linguistically designed resource, the MultiMedica corpus, and to present its
research applications. This corpus has been collected for the homonymous project” (Martinez et al., 2011) by the
Computational Linguistics Laboratory at the Autonomous University of Madrid (LLI-UAM). It is a specialized
comparable corpus containing texts about health and biomedical topics written in three typologically and genetically
different languages: Spanish, Arabic, and Japanese.

The article is organized as follows. First, we will introduce the general design of the corpus and the text collection
procedures (Section 2), and we will describe the resource for each language (Spanish, Arabic, and Japanese) in
different subsections. Second, we will address the structure, the coding, and the Part-of-Speech (PoS) tagging of the
corpus files (Section 3). Finally, we will outline the current results of the project and the future work (Section 4).

2. Description of the corpora

Before entering into the design of the corpus, we shall make clear what biomedical domain means in our project.
Biomedicine is a wide area of research ranging from Pharmacology and Biochemistry to Genetics and
Microbiology—or even Ethics in Medicine. We apply the general label biomedicine to our corpus because, due to
the heterogeneous nature of our collection, the type of text and its contents cannot be easily classified into one of the
above-mentioned fields. In fact, our texts may also include scientific concepts and terms from other disciplines, such
as Statistics, Botany, Zoology, or Environmental Sciences (e.g. in relation to the toxic venom of an animal or a
plant, or the consequences of pollution for health).

When designing the corpus, our priority was to obtain comparable texts for the three languages rather than to
look for a specific content or biological discipline. Assembling electronic texts from the health and biomedical
domains is a relatively easy task for Spanish and Japanese—there are many specialized sources for these languages.
However, it is not that easy for Arabic language, since most Arabic speaking doctors write their scientific articles in
English or French. Thus, for these domains we focused on divulgation texts published on reliable websites and
health sections from general newspapers and magazines.

The corpus was gathered using general text crawling procedures. In our project, we used Wget to capture
documents after analyzing the structure of each resource.

The corpus comprises a total of 51,476 documents and over seven and a half million words on the whole.
Nonetheless, the representation of each language is not balanced: there are four million words for Spanish, two and a
half million for Arabic, and over one million for Japanese (Table 1). Most documents have been written by medical
doctors and edited by journalists and therefore the texts are not exceedingly technical. Overall, the corpus is a
suitable resource for performing terminological and contrastive linguistic studies.

'Kim & Tsujii (2006) outline a comprehensive panorama of resources, and the DDI corpus is explained in Herrero Zazo et al. (2013).

? The MultiMedica project is a coordinated project between the University Carlos IIT of Madrid (UC3M), the Technical University of Madrid,
and the Autonomous University of Madrid. The project aims at performing research on information extraction techniques for natural language
processing in the biomedical domain. The results of this project include a generic search tool for looking up information about diseases and drugs
(Sanchez Cisneros et al., 2012). Further information on the project is available at: http://labda.inf.uc3m.es/multimedica/.
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Table 1. Summary of the corpus.

Corpus Documents Words or characters
Japanese 3,746 1,131,304
Arabic 43,526 2,559,323
Spanish 4,204 4,031,174

2.1. The Spanish corpus

The Spanish corpus consists of three subcollections, each of them reflecting a different type of medical text. The
sources of each sub-collection are:

* Harrison: the online edition of a comprehensive textbook for students of Medicine. This subcorpus gathers more
than 3,800 professional and scientific texts written by medical doctors. Our team manually revised these texts to
avoid repetition of documents.

* OCU-Salud: a magazine that publishes journalistic texts written by medical doctors and edited by journalists.
This subcollection assembles popularization texts for the general public.

* Tu otro médico: a website that includes encyclopaedic articles written by professional doctors for non-specialists.
This subcollection mainly gathers divulgation texts.

In total, the Spanish corpus covers 4,200 texts and over 4 million words (Table 2), and reflects a balanced
combination of most medical specialities.

Table 2. Description of the Spanish corpus.

Spanish corpus Documents Words
Harrison 3,841 3,696,484
OCU-Salud 297 310,894
Tu otro médico 66 23,796
Total 4,204 4,031,174

2.2. The Arabic corpus

The Arabic corpus comprises documents from Altibbi, a Jordanian medical website equivalent to Healthline in
the United States. This resource contains medical articles and divulgation news, with a certain degree of control by
medical doctors. Altibbi has been the main source of the documents included in the Arabic corpus (43,278 files).
Other texts were drawn from the health sections of journals published in three dialect areas in the Arabic world:
Al-Awsat (Saudi Arabia), Youm?7 (Egypt), and El Khabar (Algeria) (Table 3).

Table 3. Description of the Arabic corpus.

Arabic corpus Documents Words
Altibbi 43,278 2,460,733
Alawsat 68 58,610
Youm?7 83 18,948

ElKhabar 97 21,032
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2.3. The Japanese corpus
The Japanese corpus collects abstracts from medical journals on different specialties, from Oriental Medicine to

Obstetrics and Gynecology. The total corpus size, which is expressed in Japanese characters (kanji and kana), is
1,131,304 characters (Table 4), as counted by ChaSen (Section 3).

Table 4. Description of the Japanese corpus.

Japanese corpus Documents Characters
Kampo Medicine (Oriental Medicine in Japan) 719 214,757
Kansenshogaku Zasshi (Infectious diseases Journal) 858 244,879
Kanzo (Liver diseases Journal) 1,446 432,674
ORLTokyo (Japanese Otolaryngology) 623 203,705
Sanfujinka no shinpo (Advances in Obstetrics) 100 35,289

3. Structure and tagging of the corpus files

Files are coded in XML (W3C, 2012). This markup language is very suitable to easily represent the data needed
for our processing tasks. The structure is the same for all files:

* Metadata: they include the following information (see Figure 1):

File ID.

Source (title of the book/journal, country...).
Language and language variety.

Production date.

Title of the file.

Author and information about copyright.

OO0Oo0Ooao o

¢ Text (structured in paragraphs).

<?xml version="1.0" encoding="utf-8"?>
<article>
<header>
<file id>MED-otromedico-17</file id>
<original file path and name>www.tuotromedico.com/temas/reflujo.htm.html</original file path_and name>
<source type="online resource">
<source_name>Tu otro médico</source name>
<source_country>Spain</source_country>
<source_place type=""></source_place>
<source_place type=""></source_place>
<source_section></source_section>
</source>
<language>Spanish</language>
<language variety>Spanish</language variety>
<production date>
<month>01</month>
<day>01</day>
<year>2011</year>
<isodate>20110101</isodate>
</production_date>
<category>Medicine</category>
<title>REFLUJO GASTROESOFAGICO</title>
<author></author>
<token_number>397</token_number>
<copyright type="privative"></copyright>
<retrieved>
<retrieved date>04/04/2011</retrieved date>
<retrieved by>Conchi</retrieved by>
</retrieved>
</header>

Fig. 1. Sample of XML code for the metadata.
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The three subcorpora have been automatically annotated using state-of-the-art PoS taggers. For Arabic,
MADA+Tokan (Habash, Rambow, & Roth, 2009) was used. For Japanese, we made use of ChaSen, which is
provided in The Sketch Engine (Kilgarrif et al., 2004). As for Spanish, files were tagged by means of GRAMPAL
morphological analyser (Moreno & Guirao, 2006).

We have used a tool developed for the MultiMedica project’ to search for medical terms in the three corpora
(Spanish, Japanese, and Arabic). Figure 2 below shows a screenshot of the MultiMedica tool, and the results
obtained for cardiopatia (‘cardiopathy’). An enhanced web-based interface, which includes a searching option for
lemmas and PoS tags, is currently under development at LLI-UAM.

Search in Harrison corpus. Please, enter a query:

[ |[(Search]  Advanced Search

Results: 1 to 10 of 239 <<-First <-Previous Page 1 Next-> Last->>

Title: MALFORMACIONES CARDIACAS CONCRETAS: INTRODUCCION
Author:T.R. Harrison . Year: 2008

Journal:Harrison

ID: MED-harrison-3733011
"... una interconsulta cardiol6gi

Full Text [+] || Extract_DDI

° i peciali da de la cardi fa coronaria. Los..."

Title: CAUSAS Y EPIDEMIOLOG{A

Author:T.R. Harrison . Year: 2008

Journal:Harrison

ID: MED-harrison-3732897

"...La cardiopatia pulmonar se desarrolla en respuesta a cambios agudos o crénicos en la vasculatura..."

Full Text [+] || Extract_DDI

Fig. 2. Screenshot of the MultiMedica tool.

4. Results and on-going research

The goal of the project is twofold: first, to build a tagged collection of comparable texts from the biomedical
domain in the three languages; and second, to produce a gold standard of medical terms for developing and
evaluating an Automatic Term Recognition system and other tools for Information Retrieval.

So far, the following tasks have been completed:

* Compilation and morphosyntactic tagging of the texts in the three languages, which has been fully accomplished.

* An analysis of biomedical specialized discourse based on this corpus and from a contrastive perspective,
comparing the three languages (Samy et al., 2012). This research showed that the strategies of biomedical term
formation—such as the combination of medical roots and affixes, compounding, or derivation—seem to be quite
similar across different languages, regardless of their morphological typology and their writing system (see
examples; we use Hans Wehr transliteration for Arabic):

* The concordance tool to search the corpora is already available at: http:/labda.inf.uc3m.es/multimedica/prototypes.html
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Spanish: cardio- cardiopatia miocardio
Japanese: oG Loy 8 vyl
shin-zou shin-shikkan shin-kin
Arabic: lalf Qlil) gzal lal) Aiac
al qalb amrad al qalb ‘adla al qalb
‘heart’ ‘heart disease’ ‘heart muscle’

e Experimentation on ATR in biomedical texts, which we have started for the development of an ATR tool to teach
translation and terminology. We have already carried out an experiment on recognition of candidate terms in
Spanish (further details are explained in Moreno-Sandoval ef al., 2013). This experiment uses a list of biomedical
roots and affixes (e.g. -asa, ‘-ase’, for an enzyme) together with three different statistical and rule-based
procedures”.

e Semi-automatic extraction of lists of terms from the health and biomedical domain. In a first step, we applied the
above-mentioned statistical and rule-based procedures to detect candidate terms. In a second step, we verified the
extracted items in specialized medical dictionaries (e.g. the Spanish edition of Dorland's Illustrated Medical
Dictionary, 2005; or Diccionario de términos médicos, by Real Academia Nacional de Medicina, the Spanish
Royal Academy of Medicine, 2011). The final outcome is a gold standard of biomedical terms in Spanish. This
list contains over 24,000 word forms and will be used in an Automatic Term Recognition system under
development.

By the end of 2013, an Information Retrieval (IR) system to search for terms and tagged structures will be
available from the LLI-UAM website. This tool is aimed at students of Linguistics, Translation, Medicine, and
Medical Humanities, who will have at their disposal thousands of samples of terms in their context of use.

Given that these kinds of language resources are scarce, we hope that this project will contribute to the
contrastive and terminological analysis in these languages. As a matter of fact, we are devising future research
directions that will take advantage of the results obtained. First, the list of candidate terms extracted can be of
interest to terminologists and lexicographers, since new items could be incorporated to medical dictionaries.
Secondly, the corpus could be augmented with texts from other languages or even other text genres from the health
domain (e.g. abstracts from medical articles). Finally, coding biomedical entities or tagging discourse phenomena
such as anaphora and coreference may also be of particular interest in a further stage of the corpus.
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