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1 Motivation

Multiword Expressions (MWEs) are combi-
nations of words which exhibit some kind
of lexical, morphosyntactic, semantic, prag-
matic or statistical idiosyncrasy (Baldwin
and Kim, 2010). Due to their idiosyncratic
nature, MWEs pose important challenges to
Natural Language Processing (NLP), and so-
phisticated strategies are needed in order
to process them correctly (Constant et al.,
2017). Two main types of word combinations
are comprised in the category of MWEs: id-
ioms (example 1) and collocations (example
2), the latter including light verb construc-
tions (example 3). All of them are considered
in this work.

(1) She always ends up spilling the
beans. (lit. revealing the secret)

(2) All students passed the exam.

(3) She is giving a lecture this after-
noon.

In this PhD, two tasks concerning MWE
processing are addressed: on the one hand,
their identification in corpora, and on the
other hand, their processing within Machine
Translation (MT).

Automatic identification of MWEs in-
volves finding occurrences of previously
known MWEs (Ramisch et al., 2018). For
instance, considering the MWE make conclu-
sions, occurrences would need to be identified
in examples 4a–c, but not in 4d. Likewise,
for the MWE pull somebody’s leg, an iden-
tification system would need to distinguish
MWE occurrences like the one in example
5a from non-MWEs like the one in example
5b. In order to do so, it must be taken into
account that many MWEs, especially verbal
ones, tend to be morphosyntactically vari-
able, discontiguous, and ambiguous depend-
ing on the context.

(4) a. They made a conclusion.

b. They made some simple but
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interesting conclusions.

c. The conclusions they make
are always interesting.

d. They will make progress and
will come to a conclusion.

(5) a. She is not serious. She is just
pulling your leg.

b. Grab your knee,
pulling your leg toward your
chest.

Concerning Machine Translation, apart
from identifying MWEs in the source text,
an appropriate equivalent must be given to
them in the target language. This poses addi-
tional challenges, since word co-occurrence is
often arbitrary (example 6) and some MWEs
are non-compositional (example 7), meaning
that word-for-word translations are incorrect
in many cases.

(6) EN: pay attention

ES: prestar atención
(lit. lend attention)

EU: arreta jarri
(lit. put attention)

(7) EN: pull somebody’s leg

ES: tomar el pelo a alguien
(lit. take sb’s hair)

EU: norbaiti adarra jo
(lit. play the horn to sb)

The main assumption behind the work
in this PhD is that specific linguistic infor-
mation (mainly lexical and morphosyntac-
tic data) is helpful for MWE identification
and translation of MWEs within MT. An in-
depth linguistic analysis and several experi-
ments were undertaken to verify this, which
are outlined in Section 2. Then, in Section
3, the hypotheses covered in the PhD are
listed and the main contributions are briefly
described.

2 General outline of the
dissertation

The contents of the dissertation can be di-
vided into five parts. A brief overview will
now be given, and the papers linked to each
of the parts will be specified when available.

• Preanalysis (Iñurrieta et al., 2018a). A
study based on a Spanish-Basque bilin-
gual dictionary was undertaken, where

verb+noun entries and their translations
were analysed along lexical and mor-
phosyntactic dimensions. Phraseological
differences and similarities of both lan-
guages were made evident, as well as the
prevalence of non-word-for-word transla-
tions concerning verb+noun MWEs.

• Manual analysis (Iñurrieta et al., 2016;
Iñurrieta et al., 2017). An in-depth man-
ual analysis of a set of Spanish MWEs
and their Basque translations was car-
ried out. Lexical and morphosyntactic
data were considered, which were then
employed in two experiments to see how
they affected identification and MT. Re-
sults were positive in both cases.

• (Semi)automatic analysis. Considering
the good results of the experiments us-
ing manual data, but taking into account
that fully manual studies are limited and
expensive, an improved analysis method
was proposed to extract linguistic data
about MWEs and their translations from
corpora. Part of the information was
then manually corrected to evaluate the
different steps of the method. Finally,
two more experiments were undertaken,
where the positive impact of the gath-
ered data was confirmed for identifica-
tion and, to a lesser extent, for MT.

• The Konbitzul database (Iñurrieta et al.,
2018b). All the linguistic data gathered
from the previous studies were collected
in a publicly accessible database: Konb-
itzul. Information can be either queried
online or downloaded to be used for NLP
purposes.

• PARSEME-related work (Iñurrieta et
al., 2018; Savary et al., 2019). Ver-
bal MWEs were annotated in a Basque
corpus, which was integrated into the
PARSEME multilingual corpus. A
study of literal occurrences of MWEs
was then undertaken based on the pre-
viously annotated corpus.

3 Hypotheses and contributions

Several hypotheses were proposed and vali-
dated through the work outlined in the pre-
vious section. These hypotheses are listed
below (Section 3.1), and the main contri-
butions of the research undertaken are then
summarised (Section 3.2).
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3.1 Hypotheses

Six hypotheses were tested and confirmed in
this PhD, four of which were mostly related
to linguistic aspects of MWEs, and the re-
maining two, to MWE processing. All six
hypotheses are listed below. A summary of
the main evidence found to support them can
be found in the English version of the PhD
thesis (Inurrieta, 2019, pp. 12–14).

[H1] Many MWEs are not translated word-
for-word from one language to another.

[H2] Verbal MWEs tend to be rather flexi-
ble concerning morphosyntax, although not
completely, since they also have some restric-
tions.

[H3] Compared to many other languages
which have been analysed from a phraseolog-
ical perspective, light verb constructions are
especially frequent in Basque.

[H4] Although many word combinations can
be idiomatic or literal depending on the con-
text, very few of them are actually used lit-
erally in real texts.

[H5] Detailed morphosyntactic information
is helpful for MWE identification.

[H6] MWE-specific linguistic information is
beneficial for MT.

3.2 Contributions

Apart from confirming the hypotheses listed
above, a number of contributions were made
through the work in this PhD. The main ones
are listed below.

[C1] Comprehensive NLP-applicable
study of verb+noun MWEs in Spanish
and Basque. Although there exist other
studies on verb+noun MWEs in both lan-
guages, the one in this PhD differs from them
in two main aspects. On the one hand, be-
cause it is NLP-oriented, unlike most of the
phraseological analyses carried out for Span-
ish and Basque. On the other hand, because
most of the data obtained from it is quanti-
fied, which is helpful to see the extent of the
MWE-specific features under study. Further-
more, as will be shown in contribution 6, all
data were made publicly available.

[C2] Analysis of the translation of
verb+noun MWEs between Spanish
and Basque. Almost no research has been
undertaken about phraseology in Spanish-
Basque translation, and this work brings a

contribution into the field. The verb+noun
entries and translations in the Elhuyar dic-
tionary were firstly analysed, and transla-
tions were automatically extracted from par-
allel corpora for further MWEs from other
sources. In both analyses, lexical and mor-
phosyntactic features were examined, to see
how these change when MWEs are translated
from one language to the other.

[C3] Proposal or application of method-
ologies which are adaptable to other
languages. The idea of replicability and
reusability of our methods was present
throughout the whole work. Firstly, in or-
der to test whether the proposed analysis
was applicable to other languages, the man-
ual study of Spanish verb+noun MWEs was
undertaken also in English. The output data
was then used for an MWE identification
experiment, where results were even better
than the Spanish ones. Secondly, part of
the method proposed to automatise the anal-
ysis of MWEs was reused on Basque cor-
pora to gather translation-oriented informa-
tion. Only a few modifications needed to be
done, which means that it is easily adaptable.
Thirdly, the PARSEME universal guidelines
were followed to annotate verbal MWEs in
a Basque corpus, just like in 19 other lan-
guages. And finally, the study of literal oc-
currences of MWEs was done in five lan-
guages of different phylogenetic families.

[C4] Improvement of the identification
of verb+noun MWEs. The identification
method proposed in this PhD outperforms all
results in the Spanish part of the PARSEME
shared task edition 1.1, with an F score of
0.51, which is 13 points higher than the best
result in the Spanish task. Besides, it was
made evident precisely what morphosyntac-
tic features are helpful for identification.

[C5] Integration of MWE-specific lin-
guistic data into MT. Lexical and mor-
phosyntactic information specific to a set of
verb+noun MWEs was added to the Matxin
rule-based MT system, and results were bet-
ter than the basic system both according
to a manual evaluation (improvement of 62-
65%) and according to statistical measures
(increase of 2.25% in BLEU).

[C6] Creation of a database collecting
all MWEs and translations covered in
this work, along with NLP-applicable
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linguistic data. The Konbitzul database
is publicly accessible online1. Its interface
enables users to make queries according to
several criteria and filters, and all NLP-
applicable information can be fully down-
loaded. In all, 1,927 Spanish MWEs (along
with 4,043 translations) and 2,074 Basque
MWEs (along with 3,022 translations) are
collected in it, out of which 894 Spanish
MWEs and their corresponding translations
contain NLP-applicable information.

[C7] Annotation of Spanish and (espe-
cially) Basque corpora from a phraseo-
logical perspective. The PARSEME mul-
tilingual corpus comprises texts of 20 differ-
ent languages, including Spanish and Basque.
Its annotation was carried out in two phases,
and we contributed to both of them: in the
first edition, as part of the Spanish anno-
tation team; in the second one, by creating
the Basque corpus, which consists of 11,158
sentences (157,807 words) and 3,823 MWE
annotations. Then, literal occurrences were
also studied and annotated on five of the lan-
guages in the PARSEME corpus, including
Basque. Both the original PARSEME cor-
pus and the one including annotations about
literal occurrences are available online2.

Acknowledgements

The Spanish Ministry of Economy and Com-
petitiveness, who awarded Uxoa Iñurrieta a
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