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Abstract. This paper presents a research which is currently under de-
velopment for a Master's Degree thesis at the Federal University of São
Carlos, in the �eld of Multilingual Multi-Document Summarization, a
computational task which generates a target-language summary from
a cluster of at least two texts on the same topic, but in di�erent lan-
guages. The proposed investigation involves news articles written in En-
glish, German and Brazilian Portuguese, the latter of which is also the
target language. Based on a research conducted at UFSCar [1] and texts
of the scienti�c literature [3], which also evaluated di�erent methods
for summarizing multilingual multi-document clusters, the objective is
to re�ne these evaluation procedures (i) by having native speakers of
the three languages produce the reference summaries, (ii) by attempt-
ing to use di�erent compression rates and (iii) by looking at the impact
of automatic translation on the quality of the extracts. The reference
summaries constitute a benchmark based on which the informativeness
of the summary can be automatically computed. With the help of na-
tive speakers of all three languages, it will be possible to evaluate if the
text written in the mother language of a reference summary producer
is favored. Assuming that shorter texts will contain less translation er-
rors, the di�erent methods will be evaluated using di�erent compression
rates. Finally, since at least one method employs automatic translation,
there will be a systematic analysis of how impactful it is in terms of text
quality.

Keywords: Natural Language Processing ·Multilingual Multi-Document
Summarization · Evaluative methods.

1 Introduction

Multilingual multi-document summarization (MMDS) is de�ned as a natural
language processing task which aims to identify the most relevant information
in a set of texts around the same theme in di�erent languages, thus composing
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a shortened version of the content, usually compiled in a single output text.
Since various news agencies around the world report the same events in their
respective languages, newspaper articles are a good example of such texts and
this is the textual domain which will be handled.

During this project, the intention is not to develop a summarization soft-
ware. By taking into consideration some features which play a notorious role
in the quality of extracted summaries, the idea of this investigation is to pro-
vide insights from a linguistic perspective that may be used to broaden the
knowledge on multilingual multi-document summarization. The key motivation
behind this work is that, even though many of the applications in this �eld have
used statistical tools to ful�ll the task, it seems important to insert some sort
of linguistic knowledge to give these applications a deeper foundation. When it
comes to Brazilian Portuguese, lexical-conceptual knowledge for this task has
been applied only since the last few years [1].

According to Tosta (2014), the best summarization method for Portuguese
as the target language is CFUL (concept frequency + user language), followed
by CF (concept frequency). These methods carry the procedure in four steps:

i tagging of the nominal concepts in the source texts and computation of their
frequency through the cluster;

ii ranking of the sentences by the sum of the frequency of their nominal concepts;

iii selection of the non-redundant sentences with the best scores until the com-
pression rate is achieved;

iv juxtaposition of the selected sentences.

The third step exhibits the di�erence between both methods. CFUL selects
exclusively the Portuguese sentences with the best scores, while CF selects the
best sentences regardless of the target language. Subsequently, sentences in a
language other than Portuguese are automatically translated.

It is important to note that both methods have surpassed a baseline method [2,3]
which translates the entirety of the foreign language texts and applies only su-
per�cial methods, such as sentence position.

The performance of both methods was measured intrinsically [4,5] through
the manual analysis of linguistic quality and the automatic analysis of informa-
tiveness. Regarding the quality aspect, each summary was evaluated according
to the following criteria [6]: grammaticality, non-redundancy, referential clarity,
focus and structure/coherence. Those have been proposed during the Document
Understanding Conferences (DUC). As far as the informativeness aspect is con-
cerned, the set of metrics Recall-Oriented Understudy for Gisting Evaluation
(ROUGE) [7] was applied. It identi�es how many n-grams are shared by the
produced summary and a reference summary. The latter one will be composed
for each cluster of texts by a human participant. A remarkable point of this thesis
proposal is the use of reference summaries written by native speakers of di�erent
languages. Thus far, the best methods involving Portuguese language have ap-
plied reference summaries composed by Portuguese native speakers. Therefore,
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it seems plausible to infer that the informativeness scores might have been in-
�uenced by a putatively biased reference summary. The next section will show
why this aspect is of great importance for the present research.

2 Thesis Proposal

After getting in touch with the material produced following all of these studies,
a number of questions have arisen:

� Does the mother language in�uence someone required to compose a reference
summary? In other words, would this person's reference summary contain
more information directly related to the source text written in their native
language?

� Would there be a di�erence in terms of linguistic quality between summaries
with di�erent compression rates? This question presumes that a shorter text
is likely to contain less (translation) errors, which would bene�t the evalua-
tion scores.

� For the CF method, how can the most common translation mistakes, if any,
be classi�ed? How do they impact the quality of the produced summaries?

Therefore, this Master's degree project was submitted to the Graduate Pro-
gram in Linguistics at the Federal University of São Carlos (UFSCar) and started
in March 2018. Before advancing to the steps involved in this research, it seems
relevant to shed light on some previous methodological concerns. As mentioned
above, the core of this investigation includes three separate factors which are hy-
pothesized to in�uence the outcome of a MMDS procedure. I do not claim that
these are the only elements playing a role in the quality of extracts, but some
�tting and cropping needs to happen so that the needs of a two-year research
may be met.

In addition, there are indisputably several summarization methods described
in the literature. With a history of about 60 years, this �eld saw the emergence
and development of various approaches [8] which treat the task based on di�erent
features. A system may be, for instance, conceived to process the information at
the surface level. An increment in linguistic knowledge and internal representa-
tion supports an entity-level approach. Alternatively, a discourse-based method
deals with the corpus on a di�erent stratum. Some of the most recent undertak-
ings employ neural networks [9], resulting in a major automation of the process.

The particularity of a multilingual cluster demands attention to some aspects
which are not necessarily consequential when it comes to monolingual summa-
rization. In any case of at least bilingual corpora, translation seems to be a
required step in order to generate an extraction written in only one language,
even if the �nal text does not contain sentences from every source document.
The placement of the translation within the application of the method might
in�uence the outcome of the process. By assuring that every text is written in a
sole language before the processing, one may extract much noise, possibly reduc-
ing its linguistic quality. This early translation is opposed to a late translation,
which is employed e.g. at the CF method.
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Based on the re�ection evoked by these elements, the methods described ear-
lier were chosen due to the fact that the multilingual multi-document summa-
rization involving Brazilian Portuguese has not been deeply explored and almost
lacks other approaches. Because the selected ones exhibit properties which allow
for an information treatment on a "higher" concept level, the multilingualism
of the cluster becomes a lesser concern. In other words, by applying conceptual
knowledge and consequently working out this multilingualism aspect, virtually
every method available may be used to summarize these clusters.

The following subsection presents the steps of the project.

2.1 Research Methodology

The �rst step of the schedule is in progress. It can be divided in two substeps,
namely literature review and selection of MMDS methods. Initially, it seems
quite evident that both of the CFUL and CF methods are going to be further
reviewed. However, the abovementioned super�cial baseline method is still not
ruled out.

The following section of this research has recently begun and involves select-
ing, building and annotating a corpus composed by news articles. Advantage
will be taken of the CM2News corpus [1], which contains twenty bilingual (Por-
tuguese and English) clusters. Because it is still a small corpus, it is planned to
expand it by including other bilingual clusters and, if the resources are available,
trilingual clusters. In order to enhance the comprehensiveness of this task, texts
written in German may be included. It is not clear yet if this third language will
be included because it depends largely on a proper tool for tagging, translating
and annotating concepts in texts written in German.

After this process, the automatic extracts will be generated according to each
of the methods researched. Moreover, as previously stated, di�erent compression
rates will be used in order to explore the second question in the beginning of
this section.

Simultaneously, a number of people will produce reference summaries for
each of the clusters. An important aspect of this step is that this group of
people will contain native speakers of all of the two or three languages used
in this research. Since it should be given that every participant is pro�cient in
all of these languages in order to produce a reference summary containing the
most relevant information of the entirety of the cluster, the feasibility of this
step in the proposed fashion will still be considered. It is important to mention
that these participants will produce abstracts, that is to say, summaries with
rewriting of the source content.

The last step of this endeavor involves the evaluation of the automatic ex-
tracts the same way it has been done before: using the ROUGE metrics to
evaluate the informativeness, and the DUC parameters to evaluate the linguis-
tic quality. Moreover, the automatic translation problems will be systematically
analyzed in order to better understand how they impact the performance of the
CF method in terms of linguistic quality.
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3 Conclusion

By investigating the mentioned aspects during the course of two years starting
in March 2018, this project's aim is to play a role on the development of MMDS,
mainly regarding the Portuguese language as spoken in Brazil. Another goal is
to contribute to the viability of automatic summarization applications through
the deployment of an increasingly deeper linguistic knowledge in the near future.

The speci�c expected outcomes have an immediate link to the three questions
presented earlier. The evaluation of NLP systems is a crucial step in any research
of the �eld, given that it enables a tailoring of the deployed mechanisms in order
to showcase an overview of the system's performance. The literature has several
methodological contributions towards evaluating summaries, both extracts and
abstracts. Conceptually, they may exhibit numerous dichotomies according to
the theoretical perspective. This is an important factor because it assures that
the evaluative metrics are suited to the factors one wishes to investigate.

Both comparing automatic extracts to an "ideal" human-produced summary
and having evaluators rate the former based of a set of criteria are possibili-
ties which aim for an intrinsic evaluation [10]. Drawing conclusions based on
the answers achieved through this research may point out a few linguistic and
extralinguistic aspects which will contribute to the understanding of how peo-
ple summarize information and what could be taken into consideration when
evaluating the quality of an extract, given that it can be quite subjective. As a
consequence, by the end of this study's path, it is intended to enrich the liter-
ature as far as evaluation is concerned, so that better models for multilingual
multi-document summarization with Portuguese as a target language may gain
conception onward.
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