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Abstract. The paper presents the construction of highly multilingual text classifiers for the automatic detection of text documents within a corporate body setting. The language resource is applied in the customised use of a media monitoring system that provides an in-house multilingual knowledge service for policy analysis and policy making. The service includes the production of specific
multilingual newsletters and their dissemination. The text classifiers are related
to an extendable taxonomy of topics in the domain of research and innovation.
The service design and performance have proved to be very useful and highly
effective in a large scale, multilingual, dynamic environment. The interface for
human-machine interaction is friendly and ensures the possibility for the active
type of users to take part in the creation of linguistic structures and the provision of web sources that enhance the automatic detection of relevant information. The additional tuning of the system is done in a time and labour saving
mode. The second type of users, the service recipients, benefit from obtaining
targeted information after its double, machine and human, evaluation and selection. Multilinguality is a special asset of the monitoring system and associated
knowledge service. Information is detected and provided in the languages of the
countries taken into consideration. In this way it is possible to gain an insight
from the authentic background of the analysed processes and to rely on evidence-from-the-source.
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Introduction

The paper presents the construction of highly multilingual text classifiers for the automatic detection of text documents within a corporate body setting. The language
resource is applied in the customised use of the NewsDesk module of the Europe Media Monitor (EMM)1 system developed at the Joint Research Centre (JRC)2 of the
European Commission (EC) [1]. The NewsDesk provides an in-house multilingual
knowledge service to the policy analysts and policy makers. The service includes the
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production of specific multilingual newsletters and their dissemination to interested
parties within the European Union (EU) institutions. The text classifiers are related to
a taxonomy of topics in the domain of research and innovation. The service design
and performance have proved to be very useful and highly effective in a large scale,
multilingual, dynamic environment.
The Europe Media Monitor (EMM) system as a whole incorporates several media
gathering and analysis applications [1], [2], [3], whose scale is comparable, for instance, to the SUMMA (Scalable Understanding of Multilingual Media) platform [4]
aiming to support the work of large news organisations. Both systems incorporate
NLP techniques into a media processing pipeline, certainly, each one having its history of development, specific users and real-world function.
Text classification is an everlasting challenge in text understanding tasks [5] employing various techniques. The EMM system uses intensively finite state techniques
to match the predefined text category definitions. These techniques have proved to be
well performing in a highly multilingual system operating in a very dynamic environment with continuous client requests for adding new text classes to be searched in
“new” languages, with the active involvement of non-IT experts in various domains
of interest. Such an approach of tailored automatic text analysis that employs manual
effort in building classifiers relates to that of [6], where an extension of the DUALIST
tool [7], [8] is described enabling social scientists to engage directly in media monitoring.
The paper is structured as follows. Section 2 describes the process of monitoring
and analysis of media for selecting relevant information according to predefined text
classifiers. Section 3 presents the design and operation of the knowledge service.
Section 4 draws some conclusions of the workflow scenario.
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Media Monitoring and Analysis

As pointed out above, the Europe Media Monitor (EMM) system consists of several
tools that gather and classify news in around 70 languages. Most of them are accessible in the public domain. The NewsDesk module, described in this paper, is used internally within the EU institutions and is customised to automatically select news and
other relevant documents on specifically defined topics of interest that serve the needs
of particular units in the different EC Directorates and EU institutions. This paper
presents a use case of the NewsDesk in the domain of research and innovation activities and policies in the 28 member states of the European Union. Following a topic
taxonomy, information is retrieved for each EU country in the official language of
that country. On the basis of the retrieved news items, a team of policy analysts produces newsletters for each EU member state in the respective language. The newsletters are disseminated to a number of clients in the EC directorates.
The EMM engine gathers news articles using two basic components: 1) handselected web sources; 2) manually defined text classifiers (called category definitions). The customised application necessitates the tuning of the web sources and of
the text classification system of the EMM.
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2.1

Web Sources

The web sources monitored for the customer specific tasks described here belong
to two main groups – newspaper and institution websites. They augment the sets of
media websites for scraping, that is, a channel directory in XML format is filled in
with newly selected web sources, for example:
<channel id="hamagbicro.hr-website">
<dc:format>site</dc:format>
<dc:type>webnews</dc:type>
<dc:subject>Science</dc:subject>
<dc:description>Business Innovation Agency of Croatia
(BICRO)</dc:description>
<dc:identifier>http://www.hamagbicro.hr/</dc:identifier>
<ocs:encoding>UTF-8</ocs:encoding>
<iso:country>HR</iso:country>
<region>European Union</region>
<category>National</category>
<ranking>0</ranking>
<iso:language>hr</iso:language>
<ocs:schedule>
<ocs:updatePeriod>daily</ocs:updatePeriod>
<ocs:updateFrequency>1</ocs:updateFrequency>
</ocs:schedule>
<feed title="hamagbicro hr website News"
url="http://www.hamagbicro.hr/kategorija/vijesti/"/>
</channel>

The EMM uses RSS feeds when provided by the websites, otherwise it extracts information from the HTML formatted web pages. The search engine also looks for
relevant information in other machine readable text files, including PDF documents.
The websites for monitoring have to be carefully chosen in respect to regular update
and relevance of the information. The quality of the web sources impacts the obtained
results. Besides the technicalities involved in the search process, there are interesting
behavioural aspects that influence the results for the different countries - the availability of websites of the different institutions and media, how much they talk in the press
on topics related to research and innovation, to what extent the institutional information is publicly available, etc.
2.2

Category Definitions

Using a predefined set of text classifiers, the so called category definitions, the EMM
system estimates the inflowing information and classifies it on the fly. The category
definition has two sections (either of them is optional): a word-weight list with a defined threshold, which consists of set phrases used by the EMM finite-state machine
pattern matcher. The keywords in the word-weight list belong mainly to two groups –
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generic patterns like research, research and innovation, innovation, open access, and
country specific expressions referring to institutions like Bulgarian Academy of Sciences, Ministry of Science and Education, Hellenic Research Foundation, Baltic Innovation Fund. The second section of the category definition consists of one or more
combinations of keywords connected with logical operators. These combinations are
used for broader terms or concepts with looser connection between the words that
denote them.
Wildcards are made use of in the category definitions: the "+" symbol is used in multiword expressions to indicate that several words form a search string; the "%" symbol
stands for 0, 1 or more characters and is used mainly to replace word inflections; the
"_" (underscore) symbol matches exactly one character within the word. A category
definition can contain a proximity attribute, which defines a word context size within
which the keywords in the combination have to occur. Below is an example of a combination of lists of keywords written as a logical formula, which means that at least
one element of each of the OR lists within the brackets must occur for a category to
be triggered (the combination of keywords belongs to the category tax incentives as
part of the topic innovation union):
(tax+incentive% OR subsidy OR subsidies OR SBRI OR R&D+tax+incentive% OR
innovation+incentive%) AND (healthy+aging OR
bioeconomy OR
bio+economy OR biomass% OR biofuel% OR bio+fuel% OR photovoltaic% OR
energy+effiecien% OR solar OR electric+car% OR electric+vehicle% OR evehicle%)

It should be noted that the EMM system also uses a multilingual, classified geospatial
information base of place names, provinces, regions and countries in order to perform
geo-tagging [9]. In the country-specific information retrieval the geospatial information base is used in a filter in the categorisation of news items. The geospatial information base is a built-in module created and maintained by the “central” EMM
developers’ team.
The country-specific classifiers have been created by the team of policy analysts in
an iterative process of definition, verification and tuning. Although a unified approach
has been implemented to the construction of the text classifiers for the different countries, they still have a varied composition depending on the conceptualisation of the
different languages and the discourse typical for the respective countries. The keywords have to be carefully chosen in respect to the balance between generic concepts
and specific names of entities in order to avoid the abundance of noise in the retrieved
news items and not to miss relevant articles.
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The Knowledge Service

The described customised use of the EMM system includes the production and
dissemination of country specific newsletters through the NewsDesk application. The
newsletters are in the official language of each country. The EMM engine detects
automatically news items and other relevant documents, which are represented in the
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form of RSS feeds within the Workspace – a tool for creating newsletters. Each news
item representation contains a title, a link to the web source, and a short three-fourline description. Information about the triggers of the particular news category is also
displayed. The human user can navigate through the pages of the machine-selected
articles and can make his/her own selection for the particular newsletter. By a dragand-drop action the human-selected articles are inserted in the Editing Area of the
window. It is possible to hand-edit the title and the other specifications of the chosen
article if needed. The Editing Area offers the useful option of creating a taxonomy of
the article topics (or sub-topics) related to the general topic of interest Research and
innovation, for example:
Research Infrastructures, Labour market for researchers, Researchers’
mobility, Knowledge transfer, Public-private cooperation, Start-ups,
Open access, Intellectual property rights, Higher education, Funding,
Framework programmes, Innovation ecosystems, R&I evaluation, etc.

The elements of this taxonomy are represented as titles of sections or sub-sections in a
user-defined newsletter content structure.
When compiling the newsletter, the human users have the possibility to add manually news articles and institution document references, which they happen to find
“outside” the EMM operation, and which they consider useful.
Once the team of policy analysts have completed the selection of news items for
the newsletters, the manager of the customised use of the EMM system checks the
quality of the newsletters, generates the newsletter files and delivers them to the list of
clients. All those actions are performed within the NewsDesk software environment.
The entire process whose output is the newsletters is in fact a multilingual
knowledge service that provides evidence, outlines the social and political context of
the Research and Innovation developments in a given country, backs up the argumentation for certain analyses and decisions. The use of the EMM system supports the
production of analytical reports.
3.1

Impact of the Knowledge Service

As can be seen from the discussion so far, the NewsDesk application can have two
types of users:
 users who actively interact with the software system building text classifiers, following the information stream offered by the machine, and producing newsletters
for clients;
 users who benefit from receiving targeted information after its double, machine
and human, evaluation and selection.
The interface for human-machine interaction is friendly and ensures the possibility
for the first type of user to take part in the creation of linguistic structures and the
provision of web sources that enhance the automatic detection of relevant information. The additional tuning of the system is done in a time and labour saving mode.
The friendly interface is there also for the human monitoring of the EMM automatic

6

output. Such a usage scenario ensures the active role of the service user where he/she
becomes a service enhancer.
A survey has been carried out where users of the second type have been asked for
feedback on the newsletters usefulness. The feedback can be summarised as very
positive. The newsletters recipients found the service very useful and expressed their
interest in additional topics and continuity of the service. The newsletters provide a
highly targeted machine-aided selection of articles in the languages of the respective
countries. The selected materials provide a vivid picture of the situation in the different countries, which is a useful additional knowledge for the analytical work.
The features below qualify the knowledge service.
Multilinguality. Information is detected and provided in the languages of the countries taken into consideration [10]. In this way it is possible to gain an insight from the
authentic background of the analysed processes and to rely on evidence-from-thesource.
Support to the Analytical Work. The knowledge service ensures information supply
that supports the production of analytical reports. The flow of filtered information
provided in reasonably sized portions constantly updates the expert knowledge of the
policy analysts and policy makers.
Flexibility and Expandability of the Search Topics. The EMM system serves institutions where it is necessary to react quickly to constantly emerging topics and discussions, as well as to related events. There is a straightforward possibility for adding
language resources for new topics, “new” languages, “new” countries. The adjustment
of the system can be performed by the system users themselves on demand by the
community of the service beneficiaries.
Performance of the Automatic System. The performance of the automatic news
detection is overall estimated as good. However, the results vary for the different
countries. As pointed out above, the performance depends on “external” conditions
related to the quality of the web sources, the availability and the quality of the information, the social environment in a given country. Those objective conditions interact
in a complex way with the analytical work on creating the category definitions for the
automatic detection of relevant news items.
Organisation and Maintenance. The customised use of the EMM system is a manifestation of large scale collaboration and team work, which requires skilful management.
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Conclusion

The paper presented a media monitoring application for automatic multilingual
news items detection, as well as multilingual newsletters production and dissemination within a large scale organization.
The workflow scenario is an example of effective human-machine interaction that
benefits the analytical work and the policy making at European level. The multilinguality is of special importance for such an application. The creation of text classifiers
in a very big number of languages that trigger good results of the automatic text analysis is a challenge, which can be overcome by multiple experiments. The performance
of the automatic news detection is estimated as good and very good for the different
countries but further fine tuning of the language resources is always needed. The results depend on the interplay of the skilfully created language resources used for the
automatic operation of the system, and objective conditions like the quality of the
websites and the availabity and quality of relevant information.
The use case of the NewsDesk module of the EMM system is an example of team
work in international environment, where specialists in different fields collaborate
effectively.
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