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Preface

Multiword expressions (MWEs), i.e., word combinations that extendword bound-
aries, constitute a pervasive phenomenon in natural language, encompassing
a wide range of lexical and syntactic constructions whose meanings or combi-
natorial properties are not fully predictable from their individual components.
They include idioms (spill the beans), collocations (strong tea), light-verb construc-
tions (take a walk), verb-particle combinations (give up), compound nominal ex-
pressions (machine learning), among others. Despite their heterogeneity, MWEs
share the property of exhibiting some degree of conventionalization or idiosyn-
crasy, which renders them particularly challenging for computational modeling.

From a linguistic perspective, MWEs have long been recognized as crucial ev-
idence for understanding the interplay between lexicalization, compositionality,
and productivity in natural language. In this regard, they challenge the distinc-
tion between grammar and lexicon, exposing the limitations of purely compo-
sitional accounts of meaning. From a computational perspective, their ubiquity
in both formal and informal registers means that Natural Language Processing
(NLP) systems that fail to handle MWEs adequately often suffer degraded per-
formance across tasks involving syntactic parsing, semantic interpretation, and
downstream applications such as machine translation, information extraction, or
sentiment analysis. As a result, MWEs have emerged as an important research
topic situated at the intersection of linguistic theory, lexicography, and language
technology.

Research onMWEs inNLP has evolved substantially over the past two decades,
moving from lexicon-centered and rule-based approaches to corpus-driven and,
more recently, neural architectures that integrate MWE representations into lan-
guage models. This trajectory reflects broader methodological shifts in computa-
tional linguistics, as the field transitions from symbolic models to hybrid and
data-intensive paradigms. While large pre-trained language models have im-
proved the implicit handling of some idiomatic and collocational patterns, many
open questions remain concerning their ability to represent non-compositional
meaning, capture cross-linguistic variability, and generalize across contexts.

This volume builds directly upon the earlier edited collection by Giouli &
Barbu Mititelu (2024), which offered a foundational overview of the landscape
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of MWE representation in lexical resources. By presenting specific projects cov-
ering various languages and language varieties, the previous work focused on
documenting and systematizing the ways MWEs are encoded across languages
and frameworks, with an emphasis on the methodological principles and descrip-
tive conventions that enable their robust identification, annotation, and compu-
tational processing. By consolidating empirical knowledge about existing lexica,
Giouli & Barbu Mititelu (2024) established a much-needed empirical baseline: it
demonstrated the diversity of approaches, highlighted the scarcity of interoper-
able resources, and underscored the continuing need for conceptual clarity and
cross-resource comparability.

Building on that groundwork, the present volume extends the inquiry in both
scope and depth. It moves beyond the descriptive focus of the earlier collection
to address how MWE resources are used in real-life downstream NLP applica-
tions, how they interact with neural architectures and generative pre-trained
language models and, more broadly, how linguistic theory and computational
modeling can inform each other. It thus represents a second stage in an ongoing
research trajectory: from cataloguing and characterizing MWE resources to crit-
ically examining their properties and their integration into – or exclusion from –
contemporary NLP systems dominated bymachine learning and Large Language
Models (LLMs).

The volume pursues four interrelated aims:

• to present the current state-of-the-art in MWE lexicon encoding, by iden-
tifying the principles that govern their design, coverage, and interoper-
ability, and assessing the degree to which they are informed by linguistic
theory. This includes examining challenges such as the representation of
idiomatic meaning, syntactic variability, and multilingual alignment;

• to evaluate the extent to which MWE resources are utilized in current
NLP pipelines and to understand the reasons for their underuse – in-
cluding technical incompatibilities, lack of standardized formats, and the
widespread but often misplaced assumption that LLMs can implicitly cap-
ture idiomaticity without explicit modeling;

• to highlight successful cases of inclusion of MWE lexica in NLP architec-
tures. The volume advocates for hybrid methodologies where linguistic
expertise complements data-driven learning rather than being replaced by
it; and

• to explore new pathways for integrating symbolic and neural approaches,
demonstrating how MWE information can enrich neural models, improve

iv



interpretability, and support cross-linguistic and low-resource applica-
tions.

The volume brings together theoretical, empirical, and computational perspec-
tives on MWEs with a particular focus on lexical resources and their interaction
withNLP pipelines in the era of LLMs. It examines current trends inMWE lexicon
encoding and usage in NLP applications, and how insights from linguistic theory
can inform future modeling. The guiding assumption is that MWEs continue to
provide a crucial test case for the adequacy, transparency, and interpretability of
NLP systems.

Τhe opening chapter, Multiword Expressions Lexica for Natural Language Pro-
cessing: A State-of-the-Art Survey authored by Stella Markantonatou, Ivelina
Stoyanova, Verginica Barbu Mititelu, Voula Giouli, Aleksandra Marković, Irina
Lobzhanidze, Rusudan Makhachashvili, Gražina Korvel and Chaya Liebeskind,
maps the landscape of MWE-dedicated and MWE-informed NLP-oriented lex-
ica with the aim of contributing to an interconnected ecosystem of lexica and
corpora, where MWEs are systematically represented and annotated, fostering
more comprehensive and effective NLP solutions.

LLMs re-structure contemporary NLP and the question is “exactly how”. The
authors review the literature published so far on MWE-aware NLP with LLMs.
Although no conclusive picture can be drawn at the moment, it seems that, at
least in the case of less resourced languages, meanings of MWEs and usage ex-
amples contribute valuable information to LLM-based approaches. The chapter
concludes with a comprehensive discussion of the findings that leads to the fol-
lowing “minimum requirements and recommendations forMWE lexical resource
development”: use MWE identifiers that conform with the general tendencies,
provide usage examples and meanings, ensure maintenance, informative docu-
mentation and accessibility of the resources.

Anna Vacalopoulou investigates, in the chapter calledNot as Clear as Black and
White: Exploring the Potential Usability of General Language Dictionaries in Iden-
tifying MWEs, whether general purpose Modern Greek dictionaries can serve as
effective resources for identifyingMWEs in NLP. This empirical study focuses on
four major Greek dictionaries and uses a case study based on the highly frequent
and symbolically rich color terms black (μαύρο) and white (άσπρο). By examin-
ing how each dictionary presents and organizes MWEs that include these terms,
the study evaluates their consistency, clarity, and potential for automated ex-
traction. The findings show that while dictionaries often include many MWEs
and sometimes provide helpful formatting (such as italics or labels), their prac-
tices are inconsistent both within and across entries. Despite these challenges,

v
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general dictionaries hold promise for supporting MWE identification, especially
when they follow consistent formatting and structural conventions.

Based on a comprehensive review of recent literature on MWE lexicons, their
role in NLP, and the perspectives of researchers active in the field, the chapter
Using Multiword Expressions Lexicons in Natural Language Processing Tasks: A
Survey by Voula Giouli, Verginica Barbu Mititelu, Raquel Amaro, Svetla Koeva,
Gražina Korvel, Irina Lobzhanidze, and Giedre Valunaite Oleskeviciene provides
the first critical assessment of the impact of these resources on NLP tools and
language technologies and quantifies their contribution to current approaches
in the era of Machine Learning and LLMs. In addition to offering up-to-date in-
formation on howMWE lexicons are used in research and language technologies,
the chapter also identifies characteristics and features that are useful for future
inclusion, as well as relevant insights that can help to uncover and foster syner-
gies between resource development efforts and advances in NLP.

In the chapter Verbal Idioms of European Portuguese: An Annotated Corpus
David Antunes, Eugénio Ribeiro, Jorge Baptista and Nuno Mamede present
VIDiom-PT, a new corpus of European Portuguese annotated for verbal idioms.
The resource comprises 5,178 instances of 747 distinct idioms, drawn from a
dataset of over 200,000 sentences, and was developed to support NLP applica-
tions. The chapter describes the tools created to facilitate annotation, reports on
inter-annotator agreement, and makes part of the corpus publicly available. It
also presents experiments with an LLM, showing that carefully designed prompts
and idiom-specific examples improve performance in identifying idiomatic ex-
pressions. A key contribution of the chapter is the annotation tool designed to
facilitate corpus development, which utilizes the lexicon-grammar of European
Portuguese verbal idioms – a lexicon organized as a matrix – and integrates it
directly into the NLP pipeline.

The Unified Medical Language System (UMLS) supports a wide variety of
biomedical NLP research. The SPECIALIST Lexicon comprises over 1M unique
spelling forms with more than half of these forms being multiword terms. The
SPECIALIST Lexical Tools utilize the Lexicon data to provide a comprehensive
toolset for NLP fundamental functions. The SPECIALIST Lexicon and Lexical
Tools together provide a robust fundamental resource of lexical information
needed for the UMLS NLP systems. The chapter Effective Multiword Acquisi-
tion and Applications in The SPECIALIST Lexicon and Lexical Tools by Chris J.
Lu, Amanda Payne and James G. Mork describes the development of systematic
approaches for multiword acquisition, including corpus and semantic network
approaches. The results show that over 71K unique multiword terms were added
to the SPECIALIST Lexicon since these two approaches were implemented with
an average precision of 81.39. Various NLP applications utilizing the SPECIALIST
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Lexicon and Lexical Tools are reviewed to illustrate their improved performance
due to multiwords. This contribution exemplifies how the accurate identification
and representation of MWEs are not merely theoretical concerns but essential
for the effectiveness of NLP applications in real-world applications knowledge-
intensive areas.

In their chapter entitled Identification and annotation of multiword expressions
in an end-user application: The case of teaching/learning French as a foreign lan-
guage, Agnieszka Dryjańska, Till Überrück-Fries, and Agata Savary describe in-
terdisciplinary research at the crossroads of NLP and Foreign Language Teach-
ing/Learning (FLT/L). The authors propose an approach in which developing lex-
ical competence through reading is supported by a fully interpretable rule-based
MWE identifier, relying on MWE entries from French Wiktionary. The tool is
integrated into Linguse, a reading application for language learners. The chap-
ter discusses FLT/L aspects, including user experiments with a group of Polish
learners of French. The chapter highlights howNLP and FLT/L inform each other
and outlines key constraints that MWE identification must meet to be usable in
end-user educational settings.

The chapter Prompting Large Language Models for Multiword Expression Recog-
nition by Vasile Păiș and Maria Mitrofan investigates the extent to which LLMs
can effectively handle MWEs. It begins with theoretical reflections on tokeniza-
tion mechanisms, followed by empirical analyses focused on MWE-related tasks.
The main contribution lies in an experimental assessment of how LLMs identify
MWEs, explored through zero-shot and Chain-of-Thought prompting. A com-
parative analysis of open-source LLMs highlights their relative strengths and
limitations in MWE identification.

Dancing with Deer: A Constructional Perspective on Multiword Expressions in
the Era of Large Language Models, the chapter co-authored by Claire Bonial,
Harish Tayyar Madabushi, and Julia Bonn, advocates for understanding MWEs
through a usage-based, construction grammar perspective. Construction gram-
mar is shown to have emerged to account for idiomatic and non-idiomatic expres-
sions within a unified grammatical framework. Constructions, form–meaning
pairings at any linguistic level, are described alongwith their acquisition and gen-
eralization. A case study illustrates how constructional templates effectively rep-
resent MWEs in English PropBank. This approach is extended to Arapaho, show-
ing how constructional representations capture complex, multi-morphemic ex-
pressions in a highly polysynthetic language, further demonstrated through Uni-
form Meaning Representation. A comparison between how humans and LLMs
learn novel MWEs brings evidence about how both generalize meanings after
minimal exposure, but only human speakers can integrate multiple new expres-
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sions by drawing on a lifetime of constructional exemplars enriched with multi-
modal experience.

The chapter Fine-tuning BERT for Masked Language Modelling and Identifica-
tion of Sentences with Verbal Multiword Expressions in the Modern Greek Language
by Aggeliki Fotopoulou, Panagiota Kyriazi and Stavros Nousias investigates the
capability of an encoder-based transformer architecture, Greek BERT, to classify
sentences according to whether they contain idiomatic expressions. It further
demonstrates how fine-tuning with structured lexical resources can enhance a
model’s ability to process complex linguistic structures. In doing so, it contributes
to the broader discourse on the interplay between linguistic theory and advances
in deep learning, providing a foundation for future research in multilingual and
cross-cultural language technologies.

The chapters address both sides of the equation: they assess the current land-
scape of MWE resources and tools and propose pathways toward their more sys-
tematic integration into computational workflows. By combining large-scale sur-
veys, language-specific studies, and experiments using LLMs, the volume aims to
foster a reconnection between linguistic expertise and data-driven modeling–a
synergy that remains underexploited but increasingly necessary.

By uniting these diverse strands of work, the volume aims to provide a state-
of-the-art synthesis of the field and to identify possible gaps and shortcomings
as well as emerging directions for future research. It highlights the continued
relevance of MWEs for advancing the robustness, interpretability, and linguistic
adequacy of NLP technologies. Ultimately, the treatment of MWEs remains not
only a persistent challenge but also a critical test case for the capacity of compu-
tational models to capture the richness and variability of natural language.

Collectively, these chapters illustrate a rich continuum: from lexicon build-
ing and corpus annotation to neural modeling and theoretical reflection. They
demonstrate that, despite the rise of LLMs, MWEs continue to serve as a bench-
mark for evaluating the linguistic adequacy of computational systems. Explicit
MWE modeling not only enhances performance but also supports transparency,
interpretability, and cross-linguistic generalization– features that are increas-
ingly vital in a multilingual, data-driven NLP landscape.
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This chapter presents the results of a survey on lexica containingmultiword expres-
sions, which offers an updated perspective on this field of research as compared
to the survey by Losnegaard et al. (2016), and also widens the discussion. We iden-
tified 66 resources, predominantly in the span of 2016-2024, both lexica dedicated
to multiword expressions and general lexica featuring multiword expressions. To
this end, we conducted a literature survey, as well as a survey sent out to the com-
munity. We analyzed these 66 resources from several perspectives: types of lexica,
types of multiword expressions contained, languages covered, linkage to other re-
sources, acquisition method, and representativeness. Further, we provide a more
in-depth analysis of how the lemma of the multiword expressions is encoded in
these resources and how their meaning is represented. In the context of the cur-
rent trend of using large language models in language processing, we find strong
indications that the linguistic information from such lexica can help enhance their
performance in dealing with multiword expressions. The observations on the ex-
isting multiword expressions lexica motivate recommendations for some best prac-
tices in their development.
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1 Introduction

Multiword expressions (MWEs) present significant challenges in Natural Lan-
guage Processing (NLP), primarily due to their semantic non-compositionality,
among other challenging characteristics. The expression ‘pain in the neck’ mean-
ing “annoyance or source of grief”, is a well-known example of a verbal MWE
(VMWE). These characteristics render automatic identification of MWEs in text
essential for semantically driven downstream applications. Despite recent ad-
vances, including the advent of large (and small) language models, the inherent
complexity and distributional properties ofMWEs continue to impede their effec-
tive automatic processing. Lexical resources, i.e., computational lexica dedicated
to MWEs, are essential to address these challenges (Savary et al. 2019a).

In this chapter, we delve into the current state-of-the-art in MWE lexicon
development, aiming to provide a comprehensive overview of the existing re-
sources and the information they include about MWEs. We envisage this study
as a basis for further work on questions such as “which available information
about MWEs is useful to state-of-the-art NLP?” and “what are the best practices
for encoding useful information about MWEs?”. This way, the chapter will fos-
ter improvements in both the development and deployment of MWE lexica, to
ensure that they can support future NLP innovations more effectively.

Furthermore, we propose a strategic roadmap for the MWE research commu-
nity, emphasizing the need for more robust MWE-informed lexica that offer es-
sential linguistic information. This roadmap primarily outlines a proposal for
guidelines or minimum requirements for the development of MWE lexicon.

The chapter is structured as follows: in Section 2, we present the objectives
and scope of this critical literature review; in Section 3, we describe the survey
methodology, the repositories that were queried to identify the resources, and the
organization of the spreadsheet containing the inventory of these resources and
the type of data we include in it. Section 4 deals with the inclusion criteria and
offers an overview of the lexical resources included in the review along several
axes: (a) time span; (b) foreseen usage; (c) languages covered and linguality type;
(d) types of lexica based on their content; (e) acquisition method; (f) accessibility;
(g) representativeness, and (h) linking ofMWE lexica to other resources. Section 5
contains a discussion of the form used to represent a MWE in a lexicon, or its
lemma, as well as of several aspects involving the variation of a MWE and the
way in which they are dealt with on the level of lemma representation. Section 6
discusses theway themeaning ofMWEs is described and/or represented in lexica.
Currently, with the advances Large LanguageModels (LLMs) have brought to the

2



1 MWE lexica for NLP: A state-of-the-art survey

NLP community (but not only), questioning the need forMWE lexica (just as that
of language resources in general) has become legitimate. Section 7 deals with
these aspects. Finally, Section 8 contains a discussion about the most important
aspects addressed in the chapter and opens the way to defining the best practices
in the development of MWE lexica. Finally, Section 9 wraps up the chapter with
some concluding remarks about the inventory of MWE lexica and suggestions
for further research. Limitations of our work are also presented.

2 Survey objectives

Our survey builds on the work of Losnegaard et al. (2016) (henceforth ‘the
PARSEME survey’) that, in the framework of the PARSEME COST Action1,
provided a comprehensive overview of MWE resources, including lists, (MWE-
aware and MWE-dedicated) lexica, and treebanks available at that moment.
It was based on three language resources platforms: META-SHARE (Piperidis
2012), ELRA2 and SIGLEX-MWE3, in which the resources were found by key-
word search. In addition, the linguistic community was asked to fill out a form
about relevant resources they were aware of. General information about each
resource was recorded: its name, a link to it, its type, contact information, the
language(s), its size, the maximum length of the contained MWEs, whether it in-
cludes noncontinuous expressions, its license and accessibility policies, as well as
some more advanced information: relevant publications describing it, its special
MWE features and the grammatical or lexical formalism (when applicable).

Our work extends the scope of the PARSEME survey by exploring and updat-
ing the state of MWE resources from 2016 to date, paying extra attention to how
the canonical form and the meaning of MWEs are represented, and addressing
new developments and emerging gaps. This new survey is conducted within the
UniDive COST Action (Savary et al. 2024) as an integral part of Working Group
2 that seeks to define the lexicon-corpus interface (Barbu Mititelu et al. 2024),
focusing on specific aspects of the lexica that warrant further investigation. This
aim follows a vision for creating an interconnected ecosystem of lexica and cor-
pora, whereMWEs are systematically represented and annotated, fosteringmore
comprehensive and effective NLP solutions.

The primary objective of this survey is to provide a comprehensive overview
of the current landscape of MWE-related computational lexica; the ongoing de-
velopments in the field of LLMs are also taken into account. The identification

1https://typo.uni-konstanz.de/parseme/
2https://www.elra.info/
3https://multiword.org/
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of relevant resources was intended to be as exhaustive as possible. Therefore, we
used strict inclusion criteria to ensure the relevance of the selected resources.
Special emphasis is placed on the languages featured in the resources and the
levels of representation of these languages. One of the main pillars of the Uni-
Dive Action is to foster awareness and understanding of language diversity and
inclusion in Language Technology; by gathering information on the languages
represented in MWE lexica, this survey aims to serve as a first step in highlight-
ing the extent to which less-represented languages are included and supported
in existing resources.

Beyond merely cataloging MWE lexica, our survey seeks to investigate the
strategies developers use to encode lexical information for MWEs, particularly
focusing on how the idiosyncrasies of these complex language constructs are
represented. In this regard, the main goal of the survey is to delve into the lexi-
cal encoding these resources provide at various levels of analysis, including the
‘canonical form’ (‘lemma of the MWE’ is used as an equivalent term in this sur-
vey), syntactic behavior, and semantic representation of the MWE, its linking
to corpora, etc. However, we do not discuss the encoding formats used by the
resources, as this goes beyond the scope of this study.4

Lastly, after outlining the picture of the current MWE resource landscape, this
survey aims to discuss whether the described situation aligns with the current
and anticipated needs of the NLP stakeholders.

By addressing these objectives, we intend to reinforce ongoing work on the
construction and enhancement of MWE lexica, while also providing targeted
recommendations to inform their future development. The ultimate goal is to
leverage these resources for the automatic identification of MWEs in text, their
analysis and linking with corpora, thus enhancing their utility in NLP applica-
tions.

3 Methodology

We aimed to create a comprehensive collection of relevant data that would enable
us to depict an accurate picture of the MWE resource landscape by cataloging
MWE resources and detailing their properties. To achieve this, we defined the
criteria for resource inclusion, which focused on retaining only computational
lexica, databases, and lists centred on MWEs while excluding corpora, termino-
logical databases, and named entity lists, thus departing from the approach of

4For a detailed discussion on the encoding format topic, see Lichte et al. (2019).
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Losnegaard et al. (2016) which considered both lexical resources and parsed cor-
pora, i.e., treebanks, in the survey.

A collaborative spreadsheet was created to systematically record, organize,
and describe the collected resources. In the rest of this text we expand on the
information documented in the spreadsheet. A detailed description of the spread-
sheet is given in Section 3.2.

3.1 Sources

The sources for collecting information about MWE lexica include the following
major repositories and databases:
1. European Language Grid (ELG)5 (Rehm 2023). This is the largest platformwhere
language technologies and language resources alike, developed by public or pri-
vate bodies, are cataloged (and some of them even stored) to make them known
to potential users and other developers and to facilitate access to them. The cata-
logue can be searched with keywords. To find the lexical resources of MWEs, we
searched within the category Lexical / Conceptual Resource using the word ‘ex-
pressions’ and obtained 71 results. We have examined their description to decide
upon their inclusion in the dataset.
2. ACL Anthology6. This is an extensive repository of research publications from
conferences in the field of computational linguistics. We retrieved all publica-
tions between 2016 and 2024 with their bibliographic description, including the
title, keywords, and abstracts. We have automatically filtered the publications
based on a pre-compiled list of 18 search terms (e.g., ‘MWE’, ‘multiword expres-
sion’, ‘phraseme’, etc.). A list of 1,251 publications was retrieved, which were then
checked by the authors.
3. Europhras Conference Proceedings Repository7. It provides lists of publications
with relevant metadata. All publications after 2016 were checked. The resources
retrieved overlapped with the identified resources from ELG and ACL reposito-
ries.
4. Phraseology and Multiword Expressions book series8 (Language Science Press)
established in 2017. The series includes books and collections addressing topics
related to theoretical, computational, and empirical approaches to multiword ex-
pressions, including lexical resources. Several resources were identified in these
publications that provided an extensive description of the linguistic information

5https://live.european-language-grid.eu/
6https://aclanthology.org/
7http://www.europhras.org/en/conferences
8https://langsci-press.org/catalog/series/pmwe
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and representation of MWEs.
5. Arxiv digital open access repository9. It includes a wide range of scholarly arti-
cles in different areas. We searched in the ‘Computer Science’ category using the
search terms list and identified several resources. While these mostly overlapped
with previously identified resources, there were several new ones, particularly
used in language processing applications.

In addition to the above, we asked community members working on MWEs
for information on newly developed or updated resources not published in the
examined repositories.

As noted, a systematic approach was adopted in this survey to identify and
select resources related to MWEs. Inclusion criteria were defined to ensure that
the reviewed resources fall within the scope of the survey and reflect the cur-
rent state of MWE-related lexica that can be used in NLP tasks. The following
inclusion criteria were applied: (i) date of creation, update, or publication of the
resource, (ii) foreseen usage, (iii) type of lexicon (i.e., computational as opposed
to lexica aimed at human users), and (iv) description of MWE entries. For com-
parison, only 45% of the monolingual and 66% of the multilingual resources in
the PARSEME survey (Losnegaard et al. 2016: 2302–2303) are classified as MWE
lexica; the most significant proportion of the resources are lists of MWEs. In the
present survey, we exclude lists unless they are supplied with linguistic informa-
tion such as lemma, syntactic description, semantic properties, etc.

Summing up, the selected resources contain MWEs as entries, focusing on
syntactic, semantic, and other information relevant to their structure, meaning,
and usage. Resources that are freely available or have academic licenses were
prioritized to support collaborative and accessible research. Finally, the survey
focuses on collections supporting NLP tasks involving MWEs.

3.2 The spreadsheet

The information about the selected resources was collected and organized into
several sheets, each detailing various properties of the MWE resources, dis-
tributed as follows:

• The General Information datasheet captures high-level information about
each lexicon, including its full and abbreviated names, publication date,
language coverage, and availability. It also notes whether the resource is
linked to a corpus and provides any additional comments or specific refer-
ences for proper citation.

9https://arxiv.org/
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• The Linking to Corpus sheet specifies whether the listed resources are
linked to specific corpora, describing the types of corpora used, the source
of the data, and the corpus size. It highlights resources where corpus inte-
gration plays a role in MWE representation.

• The Lemma Representation sheet provides information on whether and
how lemmatization information is included within each resource, covering
aspects such as morphological representation and syntactic information.

• The Lemma Analysis sheet provides a more detailed overview of how each
lexicon represents lemmas (canonical forms) for MWEs, capturing various
linguistic and syntactic features. It focuses on the nuances of lemma rep-
resentation within each resource.

• The Semantic Descriptions sheet details the mechanisms employed for rep-
resenting the meaning of MWEs, including glossing, compositionality rat-
ings, and the encoding of semantic relations.

• The Syntactic Descriptions sheet outlines the syntactic properties of MWEs,
indicating whether resources account for word order, inflection, or syntac-
tic patterns.

• The Resource Description sheet provides an overview of each resource’s
size, maintenance, and licensing.

4 An overview of MWE lexical resources

The result of this survey is a list of 66 resources (compared to 107 reported in
the PARSEME survey) dedicated to MWEs or containing MWEs, alongside other
words. This list was reviewed and edited to ensure consistency, completeness,
and precision. It records detailed information about each resource, including pub-
lication date, resource type, linguality (monolingual, bilingual, multilingual), ac-
quisition method, and licensing information. These are extracted either from the
paper documenting the resource or from the resource website, or observed via
resource inspection. The results of the survey are openly available.10

This section provides an overview of the lexical resources included in this
survey along the following axes: (a) time span, (b) intended or foreseen usage
of the resource, (c) linguality type (i.e., monolingual, bilingual, or multilingual

10https://anonymous.4open.science/r/Lexical_Resources-BC18/
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lexicon) and language(s) covered, (d) types of MWEs included, (e) acquisition
method, (f) accessibility and type of license, (g) representativeness, as well as (h)
linking of MWE lexica to other resources (corpora or other lexica).

4.1 Time span

The first inclusion criterion was the date of the creation, update, or publication of
the resources, focusing predominantly on lexical resources produced after 2016,
as our survey is a follow-up to the PARSEME one. Most identified resources are
new; only three are enriched and updated. We also included several resources
published before 2016 that did not feature in the PARSEME survey.

Figure 1 shows the number of resources reported in the PARSEME survey
and our survey by year of publication. It can be seen that there was a peak in
publishing resources in 2016, according to collective data from the PARSEME
survey and ours. In the following years, a slower but steady trend is observed
in developing new MWE resources.11 The distribution of resources by year of
publication is plotted against relevant EU-funded initiatives for reference: META-
NET Project12, PARSEMECOSTAction, Horizon 2020 ELEXIS Project13, UniDive
COST Action14.

4.2 Intended usage

The main inclusion criterion was the intended or foreseen usage, as we were
specifically interested in computational MWE lexica. However, we also identified
lexical resources designed to serve both downstream NLP tasks and the needs
and requirements of human users. The latter are less numerous than the former:
from a total of 66 resources, 52 (78%) are computational, 13 (19%) are both com-
putational and for human users, and only one resource is non-computational.
The PARSEME survey results report the same distribution: most resources are
for NLP usage, and only a few are for human use.

Additionally, we evaluated the usage of the resources. Fifty resources were
broadly designated as applicable for NLP purposes, with compositionality rating
being the most prevalent NLP task (eight resources). Six resources are meant for

11A possible explanation for the low numbers in 2021 is the limited number of conferences and
forums for reporting research results due to the COVID-19 pandemic. The numbers for 2024
are expected to increase as publications from the second half of 2024 may not yet be included
in the examined repositories.

12http://www.meta-net.eu/
13https://elex.is/
14https://unidive.lisn.upsaclay.fr/
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Figure 1: Distribution of resources by year of publication

human use. In the relevant documentation, the information about resource use
was sometimes unclear (9) or absent (1).

4.3 Languages covered and linguality type

The linguality type of the resources refers to whether they are mono-, bi-, or
multilingual. Of the selected 66 lexical resources, 51 (77.3%) are monolingual, 10
(15.2%) are bilingual, and 5 (7.5%) are multilingual. They cover 37 languages (42
including varieties) in total. For comparison, the PARSEME survey included 14
bi- or multilingual resources (13% of the total resource count). The multilingual
resources in the PARSEME survey are predominantly multilingual lists of MWEs
or translational equivalents compiled from lexical-semantic networks (such as
WordNet or BabelNet) with scarce or no linguistic description, and, as mentioned
before, such resources are not included in the current survey.

More precisely, we identified monolingual lexica for 24 languages. Below, we
list these languages, indicating in brackets the number of lexica available when
more than one: Arabic (AR) (2 lexica), Bulgarian (BG) (2 lexica), Croatian (HR)
(2 lexica), Czech (CZ) (5 lexica), Dutch (NL) (3 lexica), English (EN) (5 lexica),
Estonian (ET) (2 lexica), Finnish (FI) (1 lexicon), French (FR) (1 lexicon), German
(DE) (1 lexicon), Modern Greek (EL) (3 lexica), Hebrew (HE) (1 lexicon), Irish
(GA) (1 lexicon), Italian (IT) (1 lexicon), Lithuanian (LT) (1 lexicon), Polish (PL) (2
lexica), Portuguese (PT) (2 lexica), Russian (RU) (2 lexica), Serbian (SR) (2 lexica),
Slovenian (SL) (3 lexica), Spanish (ES) (3 lexica), Swedish (SV) (1 lexicon), and

9
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Yiddish (YI) (1 lexicon). Notably, two lexica featureMWEs specific to two varieties
of Spanish spoken in Chile (ES-CL) and Argentina (ES-AR). A minority language,
Pomak, is represented by one MWE lexicon.

Another ten lexica are bilingual, covering twelve languages (six of which do
not appear in monolingual resources) and nine language pairs. Half of these
are unidirectional from a source language to the target: English-French (EN-FR),
English-Italian (EN-IT), English-Persian (EN-FA), Georgian-Modern Greek (KA-
EL), Croatian-English (HR-EN), Polish-English (PL-EN); one resource is a bilin-
gual dictionary that covers both directions, Basque-Spanish (EU-ES) and Spanish-
Basque (ES-EU). One resource involves two languages, Bulgarian (BG) and Roma-
nian (RO), linked using English (EN) as the pivot following the standard method-
ology for aligned wordnets. Additionally, one resource involves two language va-
rieties that belong to the Indo-Aryan subfamily, namely Hindi (HI) and Marathi
(MR) – yet, they are not aligned as translation dictionaries. Moreover, five re-
sources are multilingual, covering ten languages in all (three of these languages
appear neither in mono- nor in bilingual resources). The multilingual MWE re-
sources vary only slightly in terms of the number of languages covered. One
resource covers five languages, namely English (EN), German (DE), Italian (IT),
Portuguese (PT), and Russian (RU), while another resource covers four languages:
Japanese (JA), English (EN), Chinese (ZH) and Korean (KO). Two resources are
trilingual; the first one includes English (EN), French (FR), and Portuguese (PT),
and the second one includes English (EN), Chinese (ZH), and Japanese (JA). The
final one includes one language as a source, Spanish (ES), with its varieties.

Our findings corroborate the observation by Losnegaard et al. (2016) that bilin-
gual and multilingual MWE resources, including lexical ones, are rare. Despite
years of research in this field, the scarcity of bilingual and multilingual MWE
lexica remains a significant challenge. This limitation could impede research on
MWE translation and cross-lingual NLP tasks.

4.4 Types of MWE lexica based on content

Both MWE-dedicated and MWE-aware lexica were identified. The former con-
tains only MWEs of various types, such as verbal, nominal, or adverbial ones, as
well as multiword named entities and terms. By contrast, general lexica that in-
cludeMWEs alongside single-word entries are consideredMWE-aware (orMWE-
inclusive) lexica. They incorporate MWEs either as part of their macrostructure
as independent entries or in their micro-structure as sub-entries under single-
word main entries.

10



1 MWE lexica for NLP: A state-of-the-art survey

We also considered the type of MWEs in each resource, i.e., whether all kinds
of MWEs are included or are limited to some specific type(s) (nominal, verbal,
compound phrases, idioms, collocations, or some combination of these types).
Terminological resources were excluded from this survey based on the assump-
tions that (a) terms are not consistently selected according to solid criteria for
idiosyncrasy, and (b) no detailed MWE-related encoding is provided in pure ter-
minological resources. However, we retained resources that either include terms
alongside other types of MWEs (one resource) or handle multiword terms in a
way that accounts for their idiosyncrasies.

We examined the MWE types that reference the morphosyntactic properties
of the MWE and its function as part of speech (POS). While for 37.6% of the
covered resources, all types of POS are declared to be included, for 29.4%, the POS
is not specified. Of the remaining resources, those containing verbal MWEs are
prevalent (17.7%),15 and two are limited to verb-noun structures. The resources of
nominalMWEs account for 7.1% of the total count, with no additional restrictions.

4.5 Acquisition method

The acquisition method is also noteworthy. Most resources were reportedly de-
veloped either semi-automatically (26 resources or 39.9%) or fully automatically
(8 resources or 12.1%). By contrast, 21 resources (31.8% – approximately one-third
of the lexical resources in this survey) were developed manually. All these three
development methods are mentioned by Losnegaard et al. (2016), but without of-
fering any quantitative data. To a certain degree, the distribution reported for our
survey is to be expected, since many resources are compiled from pre-existing
lexica or databases which were processed at least partially automatically. How-
ever, a large proportion of the resources (over 70%) required at least some level
of manual work, which shows the difficulty of providing reliable and accurate
linguistic descriptions of MWEs automatically.

It is important to note that information on the acquisition method was not
readily available for some resources, indicating a need for further investigations
on reported works on the resource.

4.6 Accessibility

The availability of resources is crucial as it directly impacts their accessibility
and potential for their (widespread) use. Resources, free or free for specific pur-
poses such as academic research, can foster greater collaboration and innova-

15This is probably correlated with the PARSEME focus on verbal MWEs only.
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tion within the community. Based on the information from the developers, we
identified 49 (74%) resources that fall into these categories. Other resources are
available for a fee (three resources), which limits their accessibility. Additionally,
for some resources, it remains unclear whether they are available at all (14 re-
sources), further complicating their potential usage and integration into various
downstream NLP tasks and applications. In the PARSEME survey, 95 resources
(88% of the 107 resources) were found available, split almost evenly (46:49) be-
tween resources of unrestricted and restricted use, respectively.

Getting back to our survey, 21 resources (31.8%) are accessible through a dedi-
cated link or platform, while 30 (45.5%) are available via specialized repositories,
such as CLARIN, ELG, GitHub, LINDAT/CLARIAH.

4.7 Representativeness

Figure 2: Distribution of different languages and the number of MWE
resources they are involved in. The color shows the level of techni-
cal support: blue – Good; green – Moderate; orange – Fragmentary
(higher); purple – Fragmentary (lower); red – Weak or none; gray –
Unknown.

Not all languages are equally represented in the language resource landscape.
In this regard, we attempted to examine whether the level of language repre-
sentation correlates with the number of MWE lexica available for that language.

12
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Hereon, we adopt the classification of languages presented by Maynard et al.
(2022), the notion of Digital Language Equality (DLE) and the DLE metric de-
fined by Gaspari et al. (2023). With respect to their overall state of technology
support, we divide the languages into several categories: Good; Moderate; Frag-
mentary (higher); Fragmentary (lower); Weak or no support.16

According to Gaspari et al. (2023), DLE refers to the state where languages
have the necessary technological support and situational context to thrive as
living languages in the digital age. The DLE metric quantifies a language’s dig-
ital readiness, its contribution to technology-enabled multilingualism, and its
progress toward achieving DLE.

However, the ELE survey focused only on European languages and their level
of representation in the digital world, leaving out languages outside Europe. To
fill this gap and account for languages other than those spoken in Europe, we
used a metric defined by Joshi et al. (2020), who use somewhat different con-
siderations for their measurements. Namely, they consider world languages and
their role in language technologies. They suggest that there exists a correlation
between language typology and the level of language resourcefulness. In short,
they divide languages into six classes arranged on a scale from 0 to 5 accord-
ing to the available resources and data. We align the six-point scale of Joshi
et al. (2020) to the five-point ELE scale: merging level 0, which implies a total
lack of resources, with level 1, and aligning them to Weak or no support; level
2 – Fragmentary (lower); level 3 – Fragmentary (higher); level 4 – Moderate;
level 5 – Good).17 In this way, we obtained data on the level of support for some
of the languages which are not in the ELE survey: Chinese-Mandarin (Good/5),
Japanese (Good/5), Arabic (Good/5), Russian (Moderate/4), Korean (Moderate/4),
Hindi (Moderate/4), Persian (Moderate/4), Ukrainian (Fragmentary (higher)/3),
Georgian (Fragmentary (higher)/3), Hebrew (Fragmentary (higher)/3), Marathi

16Since the majority of European languages are of a Fragmentary level of support, according to
ELE reports (https://european-language-equality.eu/deliverables/), we split the Fragmentary
level into two levels – Fragmentary higher, which is closer to the Moderate support level, and
Fragmentary lower, closer to the Weak or no support level. For example, Finnish is very close
to Moderate level, Catalan would be on the very border between Fragmentary higher and
Fragmentary lower, and all the other languages above this borderline would be Fragmentary
higher (Polish, Swedish, Dutch, Portuguese, Italian, and Finnish).

17There are some discrepancies in the alignment for two languages, namely Irish (Weak or no
support in ELE report and 2 in Joshi et al. (2020)) and Dutch (Fragmentary (higher) in ELE
report and 4 in Joshi et al. (2020)). We decided to keep their ratings from the ELE report and
acknowledge that the misalignment is small, only ±1 level. Also, Joshi et al. (2020) evaluates
English at the same level as Spanish, German, and French, but we decided to keep the ratings
from the ELE report. Full classification of languages by Joshi et al. (2020) is available here:
https://microsoft.github.io/linguisticdiversity/.
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(Fragmentary (lower)/2), Yiddish (Weak or none/1). Pomak is not classified, but
there are very limited resources for it, and we assume its level of support is ‘Weak
or none.’ Although Spanish is generally classified as ‘Moderate,’ we have no suf-
ficient information about the level of support for its variants; thus, we classify
them as ‘Unknown.’

The overall distribution of languages in the reported resources with respect
to their digital support is shown in Figure 2 (alternatively, the data are shown
in Table 3 in the Appendix). Again, English is the best-represented language, ap-
pearing in nearly half of the language pairs as a source, target, or pivot language.

Figure 3: Distribution of resources according to level of technical sup-
port

Figure 3 shows the distribution of resources with respect to the level of tech-
nical support of the languages involved (for bi- or multilingual resources, we
assign the level of representation for the language at the lower or the lowest
level of support) in the PARSEME survey and the new survey.

The data clearly shows a general shift of focus since 2016 towards compiling
MWE lexica for languages with fragmentary, weak, or no support, along with
a continuing trend in developing MWE lexical resources for better-resourced
languages. Furthermore, there has been extensive work on MWE lexica for non-
European languages and language varieties, mainly varieties of Spanish.

Large corpora and rich embeddings remain scarce for low-resourced lan-
guages. This underscores the importance of reliable lexical data in facilitating
the proper treatment of MWEs.

Moreover, the results show that resources for fragmentary lower-represented
languages and fragmentary higher-represented languages alike aremostly linked
to corpora or other data sources. By contrast, well- and moderately-represented
languages tend to have lexical resources proportionally or equally linked to cor-
pora and other data sources.
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4.8 Linking of MWE lexica to other resources

Linking MWE lexica to corpora and other language resources would increase
their applicability for various semantically oriented NLP tasks. Therefore, we
further examined whether the identified lexica are linked to other language re-
sources, such as corpora and other lexica (providing the name of the respective
resource(s) where available). Of the lexical resources analyzed, only 22 (or 33.3%)
are linked to a corpus, while the remaining 44 (66.7%) are not, as shown in Fig-
ure 4.

24.2% of the lexica covered in the survey are linked to other lexical resources
(such as WordNet, BabelNet, or other computational dictionaries). As Figure 4
shows, a portion of the corpus-bound lexical resources is also linked to other
lexical data sources.

Figure 4: Distribution of resources according to their links to corpora
and/or other lexical resources

Lexica linked to corpora are predominantly derived automatically (27.3%) or
semi-automatically (50%), with only two cases (9.1%) of manually constructed
lexica; in the remaining three cases, the method of compilation is unclear. No
manually constructed MWE lexical resources are linked to other lexical data.

Overall, our analysis shows a deficiency in linking MWE resources to cor-
pora and other lexical data. Corpora-linked MWE resources are predominantly
automatically derived MWE lists with little or no linguistic description and no
confirmed MWE status (as stated previously, such lists are not included in the
present survey).

In this section, we have described in detail the ‘macroscopic’ properties of
MWE resources. We will discuss the findings of this section in combination with
more information about the ‘internal structure’ of the resources in Section 8.
In the remainder of this text, we present the situation regarding the forms that
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are used to represent MWEs and how meaning is encoded in the resources, and
reflect on the recent technological landscape as it is formed by LLMs.

5 The MWE identifier

In this section, we consider a MWE entry as an entity defined by a ‘meaning’
and a non-empty set of MWE forms (Skoumalová et al. 2024, Markantonatou et
al. 2024), where a MWE form is a (partially) ordered set of independent words, or
a multitoken word. The term ‘word’ is used here as a cover term for lemmas and
inflected types. In eachMWE form, thesewords stand in a fixed set of dependence
relations, including those that characterise multitoken structures in a particular
language.

The need for a representative form of the MWE arises because many MWEs
inflect and are subject to variation phenomena. Typically, one MWE form is used
to represent and identify a MWE entry. We will call this MWE form the MWE
Identifier (MWEI).18 However, resources that take into account variation may end
up with a disjunction of MWEIs (see Section 5.4).

A MWE entry may also include a bundle of lexical, morphological, syntactic,
semantic, pragmatic, and distributional pieces of information about a MWE that
is not represented in its MWEI.

5.1 Types of MWEI

There are two types of MWEI. The Lemma MWEI applies the traditional notion
of lemma onMWEs. A lemma is one form of a word that is conventionally consid-
ered to systematically represent the set of possible forms of the respective word.
In the remainder of this section, we will discuss issues related to the formulation
of this representative form.

The Abstract MWEI is a representation of the MWE that is not necessarily
identical to one of its usable forms. In this approach, all the components of the
MWEI are lemmas. Sometimes morphological information is attached to the lem-
mas in the Abstract MWEI and some other times a list of the possible forms of
the MWE is given. The Abstract MWEI, although consisting of lemmas, may not
be a usable form of the MWE because:

• Very often, some of the components of the MWE may remain morpholog-
ically fixed across the instances of the MWE, and others may inflect.

18Other terms for this type of identifier that can be encountered in the literature on this topic
are ‘canonical form’ and ‘MWE lemma’.

16



1 MWE lexica for NLP: A state-of-the-art survey

• The inflected components may be able to assume all or only some of the
grammatically permissible options in their inflection paradigm.

Resources employing a Lemma MWEI may also provide its lemmatized form.
While the lemmatized form of the Lemma MWEI is identical in structure to the
Abstract MWEI, it is important to note that it does not function as the represen-
tative instance of the MWE.

In our collection of resources, 52 resources used LemmaMWEIs and 6 Abstract
MWEIs, while it was not clear what 8 resources have used as a representation
form.

Below, we discuss in extent how resources handle the Lemma MWEI.

5.2 Definition of lemma MWEI

Defining a Lemma MWEI is not a trivial task. Such a definition mustaccount
for the inflectional relations among the various usable forms of a MWE and a
set of phenomena that we collectively call ‘variation’. In this section, we discuss
the issue of inflectional relations. Some general tendencies are observed in the
studied resources; however, there is a lot of room left for approaches shaped up
by the particularities of each language.

Typically, a Lemma MWEI contains the morphologically fixed components of
the MWE as they are and uses lemmas for the non-fixed ones. For instance, all
instances of the (EN) expression ‘to kick the bucket’ contain the morphologically
fixed sequence ‘the bucket’ while the verb ‘to kick’ may assume any type in its in-
flectional paradigm. Moreover, many function MWEs (adpositions, conjunctions,
determiners) and adverbial MWEs have one MWE form where none of the com-
ponents can be inflected, and any word order permutation cancels the idiomatic
meaning. This unique form is used as the LemmaMWEI. Two examples of unique
forms are given below:

1. The fixed expression (LA)mutatis mutandis and its equivalents (EN) all being
considered and (EL) τηρουμένων των αναλογιών, Lit. respected.part.fem.gen.pl
the.det.fem.gen.pl analogy.noun.fem.gen.pl; while in all languages the trans-
lation equivalent expressions function as adverbs, their fixed structures are very
different.

2. Antunes &Mendes (n.d.) do not reduce expressions to a lemma form; instead,
they preserve the surface morphological form of the verb, especially in cases
where the expression conventionally appears in a fixed form, such as cooking
recipes, e.g., (PT) leve ao forno ‘put in the oven’.

Some languages use infinitives as verb lemmas. However, since a MWE entry
is a coupling of meaning and form, it is often the case that the subject of verbal
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MWEs is represented by a suitable pronoun that also functions as a carrier of
semantic features such as ‘+human’ and ‘-animate’. However, structures where
a pronoun is attached to an infinitive as its subject are often grammatically unac-
ceptable. An approach adopted in DUCAME (NL) (Odijk & Kroon n.d.) is to use
a specific finite form of the verb in the Lemma MWEI rather than the infinitive.

Components that inflect but assume only some of the available choices of their
inflectional paradigm also occur (some choices may be excluded by the syntactic
structure of the MWE form). Different strategies are reported for these cases. For
instance, the verb head of the (EL) expression μας χαιρέτησε, Lit. uspron.acc.pl
wave.3sing.ind.past.perf, ‘died’ appears only in past tenses and in the third
person. In such cases, one may use in the Lemma MWEI the form that is con-
ventionally closest to the lemma. For instance, IDION (EL) (Markantonatou et al.
2019) uses the verb form χαιρέτησε3sing.ind.past.perf.

Since the Lemma MWEI may contain the lemmas of words, issues related to
the definition of a lemma are important. For instance, Antunes & Mendes (n.d.)
uses different lemmas for a verb and its past participles. Also, at the moment, it is
still debatable if forms of nouns, adjectives, adverbs and verbs expressing some
type of degree modification should be assigned the lemma of only the base form
or that of the base form plus the affix (Odijk & Kroon n.d.).

In sum, as regards the form of the lexicalised parts of a MWE, there is a general
consensus in the definition of the Lemma MWEI among resources. Problems
occur when a language uses the infinitive form as a verbal lemma and when
a MWE has a gappy inflectional paradigm. Additionally, there are disagreements
regarding the lemma form of diminutives, adjectival degrees, deverbal nouns and
participles.

5.3 Free complements and the Lemma MWEI

MWEs may support one or more free phrases that complement the meaning of
the MWE by instantiating core syntactic functions (henceforth the ‘free argu-
ments’ of theMWE), aswell as possessive and oblique complements. There seems
to be some convergence regarding the representation of the free nominal com-
plements. There is no convergence regarding the representation of other types
of free complements, such as clausal ones.

Resources may encode free nominal arguments and free possessives as part
of a Lemma MWEI. Generally, indefinite pronouns are used as variables in the
possible nominal complements of the MWE. The pronouns encode the morpho-
logical requirements imposed on the free arguments of the MWE, such as case
and number. Also, the semantic distinctions they can encode in some languages
are significant, such as the distinction between human vs nonhuman entities and
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animate vs inanimate entities. It is important that pronouns serve as indicators
of binding phenomena, which are sometimes necessary to obtain the idiomatic
meaning. In general, the usage of indefinite pronouns as variables that range over
the free complements of a MWE gives a more precise picture of the semantic and
syntactic structure of the MWE and makes the resource self-standing (Odijk &
Kroon n.d.).

Several resources do not encode information about the free arguments on the
Lemma MWEI. Indeed, there are reasons for this choice. The first reason is that
MWEs are identified mostly from their non-variable components (although the
semantics of the free complements plays a significant role in the identification of
a MWE). A second reason is that languages with infinitives may have to choose
other representative forms than the conventional verb lemma in order to encode
free arguments with a verbal Lemma MWEI; the problem was discussed in Sec-
tion 5.2. Finally, if MWE resources can benefit from linkingwith a general lexicon
of the language, it may be assumed that some information on free arguments can
be inherited from the head of the MWE, e.g., the verb head of a verbal MWE. For
instance, the Lemma MWEI may be (EN) to give a hand because the free argu-
ment to someone is assumed to be prior knowledge about the valency properties
of the verb to give. This approach cannot be applied to languages that do not have
large general lexica. Furthermore, given the idiomatic meaning of MWEs, link-
ing with the entries of nonidiomatic language may present challenges; therefore,
relevant provisions should be foreseen in the linking mechanisms.

In sum, there is a consensus about using indefinite pronouns to represent the
free nominal complements of MWEs in the LemmaMWEI. There is no consensus
about representing free clausal complements of MWEs in the Lemma MWEI.
There are open issues regarding the number of free arguments that should be
included in the Lemma MWEI.

5.4 Variation and the lemma MWEI

MWE forms are subject to variation. Which phenomena are labeled as ‘variation’
is still debatable (Skoumalová et al. 2024). Most resources do not encode any
variation.

Variation is interesting in the framework of a discussion about the Lemma
MWEI because we have defined a MWE entry as the coupling of one meaning
with a non-empty set of forms, and variation is the reason why this set may
contain more than one form. By definition, only forms that can be coupled with
the same meaning can be considered in this discussion, but even this constraint
leaves room for different approaches. Before progressing further, it is useful to
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clarify that the selection of variation phenomena discussed here only serves the
purposes of this survey and does not aim to be a definition of ‘variation’.

Since there is no strict definition of variation or any agreement on the treat-
ment of specific phenomena, each resource adopts its solutions for each type
of variation. The types of variation discussed here are lexical variation, spelling
variation, optionality of a component of the Lemma MWEI, and inflectional vari-
ation of the fixed components. Syntactic variation is discussed in Section 5.5.

5.4.1 Lexical variation

Lexical variation occurs when a fixed component of the MWE can be replaced by
a synonym, a hypernym or a hyponym without a change of meaning. Resources
may:

• group lexical variants in a set of disjunctive LemmaMWEIs (Grégoire 2010,
Antunes & Mendes n.d., Skoumalová et al. 2024) or

• define a separate entry for each lexical variant and semantic relation
among the entries, such as synonymy, among the entries (Markantonatou
et al. 2019, Leseva et al. 2024, Giouli et al. 2024).

The problem with the disjunctive Lemma MWEIs is that each variant may
have its own syntactic, stylistic and/or distributional particularities that must be
encoded separately. LEMUR (Skoumalová et al. 2024) is a resource that allows
encoding such particularities with a disjunctive Lemma MWEI approach. On the
other hand, the problem with the separate entry approach is that the user cannot
directly see the affinity between the variant Lemma MWEIs without resorting to
some additional feature of the resource, for instance, a facility that enables the
user to see the synonyms of a MWE (IDION, Markantonatou et al. 2019) or the
fact that the expressions share the same synset ID, for the resources aligned to
wordnets (e.g., the Bulgarian-Romanian dictionary, Leseva et al. 2024), or the
same frame ID, in case of the resources aligned to framenets (e.g., the Greek
FrameNet including also MWEs, Giouli et al. 2024).

Another type of variation of the lexical type that might be considered occurs
when one or more functional words, which are fixed components of the MWE,
are substituted for other functional words or adverbials, or are omitted (determin-
ers are often omitted) with no change of meaning. In such cases, most resources
adopt the disjunctive Lemma MWEI approach, since there seem to be no distri-
butional or other particularities characterising the variants.
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5.4.2 Other types of variation

Spelling variation: This occurs when spelling variants of words are used and
the resource encodes them. Such is the case of Modern Greek (EL); several (EL)
words have spelling variants defining disjunctive Lemma MWEIs.

Inflectional variation of the fixed components: The morphologically fixed
components of the Lemma MWEI may inflect with no change of meaning, e.g.,
θολώνουν τα πράγματα, Lit. blur.3rd.pl the.pl.nom thing.pl.nom, θολώνει το
πράγμα, Lit. blur.rd.sg the.sg.nom thing.sg.nom, ‘a situation becomes unclear
or uncertain’. Resources encoding this type of variation may define disjunctive
Lemma MWEIs or use the lemma of the variant word (Antunes & Mendes n.d.).

Derivation versus inflection: The same meaning can be related with constructs
that, depending on the theoretical approach adopted by the developers of the
resource, belong to the derivation or the inflection paradigm of the head of the
expression. For instance, a verbal MWE and its nominalised forms, or the diminu-
tives of nouns and adjectives can be considered to be represented by the verb and
the noun or adjective lemma, respectively, or to be represented by their own lem-
mas. Provided that the original idiomatic meaning is not affected, resources may
group such constructs as variants under one entry; for example, IDION (Markan-
tonatou et al. 2024) groups diminutives under the basic noun or adjective lemma.
Alternatively, they may define different entries; for example, DUCAME (Odijk &
Kroon n.d.) defines different entries for MWEs, including diminutives, because
it assigns a new Lemma MWEI featuring the diminutive.

Still, in some languages, such as the Kartvelian ones, the Slavic languages,
and Modern Greek, the use of diminutives sometimes implies a polarity or a
degree modification of the MWE meaning. In practice, the treatment of degree
modification varies across resources, depending on whether it is regarded as a
shift in the idiomatic meaning (and thus warrants a new entry) or is encoded
within the non-modified MWE entry.

In summary, lexical variation occurs when lexicalized words are substituted
for other words or omitted without affecting the idiomatic MWEmeaning. There
is no widely accepted definition of ‘variation’, and resources usually do not en-
code it except for the variation of determiners. Encoding methods also vary
widely.

5.5 Syntactic aspects and the Lemma MWEI

Lemma MWEIs are generally regarded as grammatical structures in their lan-
guages, and as such, they are subject to the respective grammar rules. However,
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sometimes MWEs may block some rules that could apply to them. Conversely,
they may allow for phenomena that normally should not be encountered with
these structures.

Below, we discuss the meaning-preserving word-order permutations and the
modification of the fixed components of a MWE (bearing in mind that modifica-
tion changes the meaning of the MWE to which it applies). These are the most
documented syntactic operations on Lemma MWEIs.

Word order. The Lemma MWEI normally encodes the less marked available
word order in a language. Word-order permutations that are the result of the
grammar rules of a language are not encoded in most of the resources. Excep-
tional, meaning-preserving word orders are encoded as variants of the MWEI
(Skoumalová et al. 2024). For instance, the nominal MWE form (SR) Farenhajtov
stepen ‘Fahrenheit degree’ consists of an adjective followed by a noun, which is
the natural order of an adjective and a noun in a Serbian MWE. However, the
reverse order stepen Farenhajtov is also allowed for this MWE, as for many other
(but not all) adjective-noun combinations in Serbian. Therefore, such informa-
tion is included in the MWE description.

Conversely, some MWE forms may not allow for otherwise grammatical word
permutations. For instance, in Modern Greek, the normal order is verb-object,
however the MWE (EL) αγρόν ηγόραζε, Lit. field buy.3sing.past.ind ‘one does
not care’ appears only in the order object-verb. Given this complicated picture of
word permutations in MWEs, certain resources encode all the attested meaning-
preserving word order permutations following different strategies. LEX-MWE-
PT (PT) encodes them as different entries (Antunes & Mendes n.d.). IDION (EL)
encodes word order possibilities with usage examples retrieved from Google
searches (Markantonatou et al. 2019).

Modification of the lexicalised words in the LemmaMWEI. In several MWEs,
a word or a phrase may modify its lexicalised components. When the modifier
applies to the whole idiom as a unit, we talk about external modification, while
internal modification occurs where the modifier applies only to the word on
which it depends. Example 1 shows the former case in Romanian, i.e., the adverb
ușor modifies the whole MWE, while example 2, the latter, i.e., the adjective dure
modifies only the noun cuvintele in the MWE.
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(1) Romanian
Copilul
Child-DEF

nu
not

și
self’s-REFL.DAT.3SG

-a
-has

retras
withdrawn

cuvintele
words-DEF

ușor.
easily.

‘The child did not withdraw his words easily.’
(2) Romanian

Copilul
Child-DEF

nu
not

și
self’s-REFL.DAT.3SG

-a
-has

retras
withdrawn

cuvintele
words-DEF

dure.
harsh.

‘The child did not withdraw his harsh words.’

Several resources indicate the positions within a Lemma MWEI where a modi-
fier can be inserted, and probably list some such modifiers (which are sometimes
subject to strong selection). Other lexica adopt a different approach (Skoumalová
et al. 2024, Leseva et al. 2024): when modification follows the syntactic rules of
the language, no information is provided about it in the lexicon; only cases when
such regular modifications are blocked are recorded.

5.6 Summing up about the Lemma MWEI

The Lemma MWEI is the most popular choice in the studied resources. There is
some convergence on the definition of the Lemma MWEI, but open issues still
exist regarding lemmatization strategies and the representation of free MWE
complements. Lexical variation also motivates a variety of approaches, which
have an impact on the definition of the LemmaMWEI. Overall, there is still room
for discussion about further conversion among resources regarding the definition
of the Lemma MWEI.

6 Meaning representation

For the correct interpretation and use of MWEs, it is of the utmost importance to
describe them, given their usually non-compositional meaning. Though not the
focus of our work here, we remind the reader about the numerous dictionaries of
MWEs that have been published (on paper or electronically) only to explain their
meaning, either through a paraphrase, definition, synonym, or by describing the
historical circumstances of their coinage. Such dictionaries are all catering to
human usage, thus implying that the meaning of MWEs is the only challenging
aspect for a (native) speaker.

Definitions are usually provided in the language of theMWE. In addition, some
resources provide translations into a widely spoken language, usually English
(Markantonatou et al. 2019, 2024, Blagus Bartolec et al. 2024) and sometimes
French, too (Markantonatou et al. 2019, 2024). Translations may be MWEs in
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the target language or, more often, descriptions of the meaning of the MWE in
the target language. In the case of aligned resources (see Section 6.1), translation
equivalents can be offered in aligned languages.

Besides meaning description in the form of a definition, dictionaries may also
represent the use of MWEs by providing one or more examples, either extracted
from authentic texts or created by the lexicographer.

6.1 Types of meaning representation

With respect to the lexical resources included in this study, the representation
of the meaning of the MWE is considered relevant. In addition to clarifying the
meaning for the human user, the definition is meant to distinguish between dif-
ferent possible senses of the same MWE, to keep track of MWEs with the same
meaning (i.e., synonymous ones), and, more recently, to improve LLM-based
translation.

The resources we studied have used the following ways to represent the mean-
ing of MWEs:

1. Informal gloss: this is a phrasal description of the meaning (Skoumalová
et al. 2024). Informal glosses are not expected to satisfy the restrictions of
analytical definitions, as they are not (necessarily) formulated by lexicog-
raphers.19

2. Paraphrase: paraphrasing has been proposed as a means for the semantic
representation of idiomatic expressions with non-compositional meaning
during lexical encoding (Villavicencio et al. 2004). Paraphrases of MWEs
have been claimed to produce better representations for sentences that
contain idiomatic expressions (Wada et al. 2023). In their seminal work,
Bhagat & Hovy (2013) define paraphrases as sentences or phrases that
convey the same meaning using different wording. According to Beau-
grande & Dressler (1981: 50), paraphrases offer “approximate conceptual
equivalence between outwardly different material”. In this context, a lin-
guistic element P – whether word, phrase, or sentence – is a paraphrase

19In lexicography, an analytical definition is an intensional definition. Intensional definitions
contain the necessary and sufficient conditions for the usage of the defined word. They con-
tain the ‘genus proximum’ (i.e., the more general word than the defined one) and ‘differentia
specifica’ (i.e., the characteristics that make the defined word unique among other possible
words sharing the same genus proximum). Another type of intensional definition is the for-
mulaic definition, in which the representation of meaning is made in a way that describes the
syntactic behavior of the defined word.
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of another element A if P and A can be mapped onto the same meaning
M. In a sense, the semantic relation between two or more paraphrases at
the phrase and sentence level is equal to synonymy at the lexical level.
Mel’čuk (2012) considers paraphrases to be linked via a synonymy rela-
tion and they can, therefore, be mapped onto the same sense or SemS. Like
synonymy, paraphrasing is not absolute, and we usually speak about quasi-
paraphrases. However, paraphrasing is not a completely unstructured phe-
nomenon. From a purely lexical perspective, (quasi-)paraphrases are ob-
tained using specific devices: synonym/antonym substitution, actor/action
substitution, general/specific substitution, etc. (Bhagat & Hovy 2013). In
this regard, a paraphrase is distinct from a lexicographic definition, hence
from an informal gloss.

3. Glosses taken over from other resources such as WordNet, FrameNet, etc.
• WordNet or wordnets20 – synsets21 are always assigned a gloss
and sometimes even a usage example; the glosses in the Bulgarian-
Romanian aligned MWE lexicon (Leseva et al. 2024) are taken from
the wordnets of these languages (Bulgarian and Romanian, respec-
tively).

• FrameNet (Baker et al. n.d.) or framenets22 – each frame contained
therein has a definition applicable to all lexical units pertaining to
the respective frame: Giouli et al. (2020, 2024) present a FrameNet
for Modern Greek which also contains MWEs, treated just like any
lexical unit in such a resource, thus benefiting from a rich semantic
description of their arguments along with the semantic roles they
assume.

• BabelNet (Navigli & Ponzetto 2012) is a large multilingual semantic
network integrating rich information – lexical, semantic, and ency-
clopedic – fromWordNet andWikipedia. It relies onWordNet’s struc-
ture organised around concepts (a concept corresponds to a synset –
a set of synonyms) and the semantic relations linking them. Further,

20We use the form WordNet to refer to Princeton WordNet (Miller 1995, Fellbaum 1998). The
common nounwordnet is used among specialists to refer to any language resource that follows
the organization principles of Princeton WordNet.

21The nodes of the lexical network, i.e. of the wordnet, contain synonym sets (called synsets),
which are the possible lexicalizations of a concept in the respective language.

22Just like in the case of the pair of words WordNet – wordnet, from the name of the resource
developed by Baker et al. (n.d.) at Berkeley, i.e. FrameNet, the common noun framenet is used
to refer to any resource that follows the same organization principles.
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lexicalisation of concepts in different languages is provided, either
harvested from Wikipedia or obtained through machine translation.
BabelNet’s main purpose is to enable knowledge-rich, graph-based
Word Sense Disambiguation both in monolingual and multilingual
settings. MWEs are included alongside single lexical units in each
synset. The cross-lingual links allow to extract a multilingual trans-
lational dictionary ofMWEs. Besides POS, no other linguistic descrip-
tion of MWEs is provided. CollFrEn (Fisas et al. 2020) is a lexicon of
collocations in which each component is assigned a BabelNet sense.

When the definition is assigned from a wordnet, the MWE is included in
a network of semantic relations. Since in wordnets definitions are associ-
ated with synsets, the MWE inherits the semantic relations of the synset to
which it belongs. Figure 5 (Leseva et al. 2024) shows that a synset23 (which
may contain MWEs) enters several semantic relations rendered as arrows
in the figure. Thus, MWEs enter semantic relations with other MWEs or
with words in the language. What is more, whenever the respective word-
net is aligned to Princeton WordNet, this puts the MWE in a multilingual
context, offering it semantically relatedwords orMWEs in those languages
(cross-lingual synonyms, etc.) and the possibility of being used in multi-
lingual applications. For example, Figure 6 (Leseva et al. 2024) shows the
aligned synsets in Princeton WordNet, the Bulgarian Wordnet and the Ro-
manian wordnet, all containing MWEs lexicalizing the same meaning.
Within a framenet, MWEs are assigned to semantic frames, i.e., conceptual
structures to which MWEs belong as lexical units and which specify the
corresponding frame elements (e.g., Agent, Experiencer) realized by their
arguments of the MWEs. Given that various relations are defined with
other frames (Inheritance, Perspective-on, Using, Subframe, Precedes, etc.),
MWEs, just like any lexical unit, participate in these relations.

4. Lexical functions. In his dictionary, which is general, not a MWE-dedicated
one, unlike all the other lexica we discuss here, Mel’čuk (2006) treats
MWEs of the type ‘idioms’ and ‘quasi-idioms’ as lexical entries, which is
an uncommon practice in lexicography. Their meaning is described, along-
side a formalized definition, using various lexical functions, encoding their
synonyms, hypernyms, derivatives, collocations, etc. This way of defining

23The rectangles contain the corresponding synsets in three languages: English, Bulgarian and
Romanian; this is possible given that they are aligned at the synset level and the Bulgarian and
the Romanian wordnets borrow the structure from Princeton WordNet.
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Figure 5: Semantic relations in wordnets, involving also MWEs (Leseva
et al. 2024).

Figure 6: Corresponding synsets containingMWEs in interlinkedword-
nets (Leseva et al. 2024).
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the meaning of MWEs of the collocation type is found in CollFrEn (Fisas
et al. 2020): syntagmatic and paradigmatic lexical functions are used to
describe the meaning of collocations.

5. Vector space representations. A more recent way of representing the mean-
ing of a MWE, though in a format readable only by machines, even if inter-
pretable by human specialists as well, is the vector space one. The typically
non-compositional meaning of MWEs implies the non-compositionality
of the vectors for each individual component of the MWE in representing
their meaning in the vector space. This was proven even for collocations:
vectors dedicated to the whole MWE provide the appropriate meaning rep-
resentation, not the composition of the vectors of the individual words in
the MWE (Fisas et al. 2020). In this case, vector space models have treated
MWEs as individual tokens to generate static embeddings. These embed-
dings capture both the complex nature of MWEs and their potential se-
mantic overlap with similar expressions. To encode the non-compositional
meaning of an expression for MWE identification purposes (Liebeskind &
HaCohen-Kerner n.d.), the meaning of the candidate’s constituents can be
represented by vectors in the same semantic space. Due to the idiomatic
nature of MWEs, we expect the similarity between the vectors of words in
a non-MWE to be greater than that of the words in a MWE. Thus, vector
representations can help distinguish MWEs from non-MWEs by capturing
the degree of compositionality in their constituent relationships within the
semantic space.

6. Certain resources assign compositionality ratings to MWEs. These re-
sources are used as benchmarks for systems that predict whether a set of
words can be assigned a compositional meaning or a non-compositional
one, in which case a MWE is identified. Reflecting a rather psycholinguis-
tic perspective, the lexicon of English and Italian idioms (Pagliai 2023)
contains annotations of two types of what is called variables: experience-
based ones and content-based ones. Experience-based variables include
the familiarity of an idiom (i.e., how frequent it is in a speaker’s language
experience), its meaningfulness (i.e., “the perceived, subjective knowledge
of the figurative meaning of an idiom”) and its objective knowledge (i.e.,
“the actual knowledge of the figurative meaning of an idiom”, Pagliai 2023:
4). Content-based variables include literal plausibility (i.e., “the possibility
that the literal-compositional meaning of an idiom denotes an event con-
sistent with our world knowledge”), decomposability (i.e., “the possibility
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of decomposing the figurative meaning of an idiom and associating the
parts with its literal constituents”) and transparency (i.e., “the possibility
of tracing a synchronic relationship between the literal and figurative
meaning of an idiom”, Pagliai 2023: 2–4).
In addition to the description of the MWEmeaning with some type of text,
some resources document various semantic properties:
a. Lexical semantic relations among MWEs, such as synonymy, antonymy
and n-tuples of MWEs that are related via causative/non-causative and
aspect variation are also encoded by a small number of resources. Blagus
Bartolec et al. (2024) group Croatian collocations in thematic fields.
b. The Japanese verb lexicon (Kanzaki & Isahara 2019) encodes information
about semantic roles selected by the documented MWE.

Table 1 shows the distribution of resources according to the meaning represen-
tation technique they adopt. We notice that many resources (45%) do not encode
the meaning of MWEs in any way, while for those in which the meaning is de-
scribed, the preferred way is by informal glosses (24% of all resources and almost
half of those that contain the MWEs’ meaning description).

Table 1: The number of resources adopting the types of meaning repre-
sentation techniques. (The lexicon which contains vector space repre-
sentations for theMWEs also uses lexical functions to representMWEs’
meaning, thus the sum of the resources exceeds 66.)

Types of meaning representation # of resources % of resources

informal gloss 16 24.2
paraphrase 5 7.6
glosses from other resources 8 12.1
lexical functions 3 4.5
vector space representation 1 1.5
compositionality ratings 4 6.1
no meaning representation 30 45.5

In conclusion, the meaning of a MWE is primarily captured via text-based de-
scriptions either inherited from general lexica or newly-written as an informal
definition or a paraphrase. TheMWEmay be integrated in a network of semantic
relations such as inheritance relations, lexical semantic relations such as equiv-
alence (synonymy) and antonymy relations, as well as a set of more specific se-
mantic properties such as semantic roles selected by the predicates and MWEs
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related through causative / inchoative and aspectual variation. Certain resources
assign compositionality ratings to MWEs and serve as benchmarks for systems
that identify non-compositional structures in corpora. Finally, only one resource
assigns embeddings to MWEs.

6.2 Examples of MWE use in dictionaries

Dictionaries may exemplify the meaning of an entry by providing one or more
usage examples, usually extracted from a corpus, the Web or created by the lexi-
cographer. When the dictionary is aligned with a corpus, the MWE entries are as-
sociated with their occurrences in the respective corpus. A limitation of corpora
is that they must be sufficiently large and representative of diverse language uses
to capture occurrences ofMWEs. This requirement is further amplifiedwhen flex-
ible or non-canonical usages of MWEs are also considered. In a sense, the data
problem of linking lexica with corpora is similar to that of LLMs (see also Sec-
tion 7), in particular because large resources usually include texts that contain
few or no cases of colloquial speech, where the use of MWEs is usually more
creative.

Usage examples become increasingly interesting because state-of-the-art NLP
techniques rely on corpora. The PARSEME shared tasks (Savary et al. 2017,
Ramisch et al. 2020) have relied on usage examples. Zeng & Bhat (2022) and Ide
et al. (2024) use datasets of MWE usages to fine-tune a model for better MWE
identification results. Recent attempts to translate verbal MWEs with LLMs
showed that prompting a small LLM with pairs of usage examples in the source
language and their translation in the target language improves translation results
significantly (Dimakis et al. 2024).

In the set of resources examined here, 37 out of 66 provided one or more
usage examples. Most of them (32, i.e., 48%) extract examples from corpora; of
the rest, one resource uses recordings, three include constructed examples, and
one lexicon draws its examples from FrameNet.

6.3 Summing up on the meaning representation

Although the most noticeable characteristic of MWEs is their lack of semantic
compositionality, the MWE lexica developers may well tend to leave out their
meaning description. One possible reason for this is the human-centred nature of
this information when provided in the lexicographic style, where “lexicographic”
is to be understood in a wide sense (traditional lexicography, wordnet-like, etc.).
As the NLP-oriented lexica are designed to serve their contemporary technology,
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the encoding of MWE forms was a more salient goal for symbolic and statistical
NLP thanmeaning descriptions. State-of-the-art NLP techniquesmake heavy use
of embeddings; in this context, vector space representations could prove their ef-
fectiveness. However, these are still only sparsely represented in the resources,
given the important technical difficulties associated with them, e.g., lack of ade-
quate resources from which they can be extracted and lack of storage space for
such large amounts of data.

On the other hand, as LLMs have a dominant role in the NLP stage, textual
representations of the MWE meaning such as usage examples (Dimakis et al.
2024), informal glosses, paraphrases or glosses taken over from long-standing
resources (such asWordNet, FrameNet, BabelNet), may again present themselves
as potential aids for downstream tasks such as machine translation with LLMs
(Li et al. 2024). Exactly this point leads the discussion to Section 7 about the
usefulness of lexica in the LLM era.

7 Are MWE lexica necessary with LLMs?

Given the recent important developments in AI and NLP in particular, the in-
teraction between LLMs and lexical resources for MWEs is an issue. Despite
the profound ability of LLMs to represent various types of linguistic knowledge,
questions remain about how effectively these models handle MWEs. This section
aims to provide a first picture of the efforts to better understand how to handle
MWEs with LLMs; some of these efforts have used lexical resources.

Miletić & Schulte im Walde (2024) survey existing research in three key areas:
(i) whether transformers can adequately capture and generalize the meanings of
MWEs, (ii) which layers, tokens, and contextual elements are most influential
in representing MWEs, and (iii) how the linguistic properties of MWEs affect
the quality of these representations. The authors suggest that while transformer
models can represent the meanings of MWEs to some extent, their ability to
generalize across different types of MWEs remains inconsistent, and there is a
need for further optimization and task-specific fine-tuning to improve these rep-
resentations. The position of Miletić & Schulte im Walde (2024) on the limita-
tions of transformer models in generalizing MWE meanings is shared by other
researchers, who demonstrate that processing idiomatic or non-compositional
expressions remains a challenging task for these models (Liu et al. 2024, Phelps
et al. 2024, Yu & Ettinger 2020), although more sizeable LLMs or LLMs endowed
with targeted (attention) mechanisms may return better results.

LLMs trained on large corpora have demonstrated their ability to capture the
meaning of words and phrases through contextual embedding. However, there
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are several reasonswhyMWE lexica remain relevant. One of the reasons is the in-
ability of transformer-based models to understand phrase composition. Yu & Et-
tinger (2020) show that these models cannot understand the meaning of phrases.
They rely on the words themselves for performance, which limits their ability
to process complex language. Furthermore, Liu et al. (2024) find that idiomatic
and compositionality-based tasks, such as idiom identification and interpretation,
still fall behind human performance and require more task-specific optimization.

While MWEs are challenging for the LLMs of well-resourced languages, the
problems multiply in the case of low-resourced languages, where large corpora
are not available for training LLMs. Without sufficient training data, models
struggle to learn the meanings of MWEs. Efforts such as the PARSEME shared
tasks have made progress in providing datasets and tools for MWE identifica-
tion in low-resource languages. However, there is still a need for more robust
methods that can handle these expressions in scenarios where training data is
limited.

Several studies highlight how lexica directly improve model performance for
MWEs. Dimakis et al. (2024) showed that LLM scores in MWE translation im-
proved when prompting the LLM with bilingual lexica. However, the best re-
sults were obtained when bilingual pairs exemplifying the MWE and its trans-
lation were used to prompt the LLM. Ke et al. (n.d.) use sentiment lexica such
as SentiWordNet during pre-training to create sentiment-aware representations,
which, while not MWE-specific, illustrate the broader role of lexica in enrich-
ing language representations. Similarly, Dhananjaya et al. (2024) use lexica for
intermediate fine-tuning tasks to improve the performance of multilingual lan-
guage models in low-resource settings by leveraging linguistic knowledge from
high-resource languages. In addition, Guo et al. (n.d.) examines how lexica that
capture stylistic features can improve the adaptability of LLMs to different lan-
guage styles through meta-tuning.

At the same time, other studies aim to improve non-compositional and id-
iomatic representations by relying on MWE usage data instead of lexica. Zeng &
Bhat (2022) use fine-tuning through an adapter-based approach to improve the
model’s representation of idiomatic expressions. Instead of using a lexicon, the
model is fine-tuned using idiomatic sentence data extracted from the MAGPIE
corpus. The same corpus is used in Zeng et al. (2023) to develop IEKG (Idiomatic
Expression Knowledge Graph), a resource that uses knowledge graphs to capture
the idiomatic usage of expressions. Unlike traditional lexica, IEKG organizes id-
ioms into a structured framework that encodes detailed semantic relationships
such as causes, effects, and attributes, and is specially designed to be used with
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LLMs. MWEs in the CoAM dataset proposed by Ide et al. (2024) are defined as id-
iomatic sequences that satisfy three conditions: they consist of at least two fixed
lexemes, display semantic, lexical, or syntactic idiomaticity, and are not proper
nouns. The authors showed that fine-tuning with CoAM was highly effective in
detecting MWEs and achieved higher F1 scores compared to previous lexicon-
based methods. However, challenges remain, particularly in improving recall for
unseen MWEs, highlighting the need for further research. In addition, a study
by He et al. (2024) highlights the importance of advanced training strategies for
improving idiomatic representations. Their approach uses dynamic triplets that
include idiomatic expressions, correct paraphrases, and incorrect paraphrases.
This allows models to learn the nuanced distinctions between idiomatic and lit-
eral meanings.

By contrast, some studies use LLMs to generate resources. Li et al. (2024) ex-
emplify this shift by constructing IDIOMKB, a multilingual idiom knowledge
base generated with LLMs. IDIOMKB encodes the figurative meanings of MWEs
across languages, improving idiomatic translation without relying on traditional
lexica. Such methods highlight the potential of LLMs to replace static lexica in
specific contexts, providing flexible solutions to MWE-related tasks.

In summary, LLMs continue to exhibit notable limitations in the processing of
MWEs, particularly in low-resourced contexts. Nevertheless, it remains prema-
ture to draw definitive conclusions regarding the specific conditions under which
MWE resources most effectively contribute to the performance of LLMs. A com-
prehensive examination of this issue lies beyond the scope of the present survey.
At the same time, it should be noted that certain aspects of lexicographic docu-
mentation, such as informal definitions and usage examples, also show promise
with downstream tasks in low-resource settings.

A new research paradigm is emerging, indicating the necessity for MWE lexi-
cal databases to (re)define their contents, structure and role.

8 Discussion

We set out for this survey by examining several features of existing MWE re-
sources and trying to identify the best encoding practices of useful information
about MWEs. We worked on two tiers. On the first tier, we described the macro-
properties of computational lexica such as linguality, availability, acquisition
method, and linkage to external general lexica. On the second tier, we delved into
the details of MWE documentation such as the forms that represent the MWE,
morphosyntactic and semantic information, and availability of usage examples
mainly through linking the MWE entry with their corpora occurrences.

33



Markantonatou et al.

Ιn this section, we summarise and discuss our findings. We also add some
remarks as a contribution to the discussion about recommendations on the de-
velopment of MWE resources.

8.1 A bird’s eye view of the MWE resource landscape

8.1.1 Macroscopic properties of the resources

Regarding linguality, most lexica are monolingual (e.g., Arabic, Portuguese, En-
glish) or bilingual (e.g., English-Spanish, Polish-English). The languages repre-
sented are predominantly European, with few exceptions such as Arabic, Chi-
nese, Japanese, Hindi, Marathi, Korean, and Persian (as well as variants of Span-
ish spoken inMexico, Argentina, Chile etc.). Less-resourced languages are under-
represented. The observation made by Losnegaard et al. (2016), namely that bilin-
gual and multilingual MWE resources, including lexical ones, are hard to find, is
still valid. English remains the best-represented language, appearing in nearly
half of the language pairs as a source, target, or pivot language. The scarcity of
bilingual and multilingual MWE lexica remains a significant challenge that could
impede research and development of machine translation and other cross-lingual
NLP tasks.

Most resources are MWE-dedicated, but some of them feature both one-word
and multi-word entries. MWE dedicated resources are, in principle, independent
and not linked to general lexica. Resources tend to address the general language
with a few exceptions, such as expressions denoting sentiments. Again, a phe-
nomenon of disregard for within-language diversity is observed, as these (pre-
dominantly colloquial) language aspects have not been well-documented.

On the availability front, it is good news thatmost of the resources are included
in comprehensive international catalogs or language repositories and are freely
available, at least for research purposes. On the other hand, the description of the
contents of the resources often lacks the detail and clarity required to understand
exactly what type of information the resources offer.

About half of the resourceswere developed (semi-)automatically and one-third
of them manually. The literature does not offer benchmarks or diagnostics for
measuring the quality of resources, whether constructed automatically or man-
ually.

The size of the resources varies, but, in general, they are not extensive; this
fact might reflect the effort required to develop such resources and the little
motivation supporting their development.
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A boost in their development is noticeable, however, in correlation with three
major European projects: two COST actions (PARSEME and UniDive) and one
Horizon project (ELEXIS): see Figure 1.

8.1.2 Details of MWE documentation

Three types of information could be stipulated as useful for both the human user
and the state-of-the-art NLP: the MWE identifier (MWEI), the documentation of
the MWE with usage examples, and the description of the idiomatic meaning
of the MWE. Not all resources offer this information, while a small number of
resources contribute significantly richer material.

The MWE identifier. The identifying representation of a MWE (MWEI) in a
lexicon is the key to accessing the bundle of encoded MWE properties. In a way,
the MWEI functions as an interface between the information about the MWE
and its usages and has to be formulated accordingly. However, it should be kept
in mind that computational MWE lexica are expensive resources and have to be
adaptable to all conceivable applications, including those that involve the human
usage of the lexicon. Of course, on the condition that the required information is
provided, a type ofMWEI can be converted into another, but only one identifying
representation is normally chosen in each lexicon. The resources we examined
can be divided into those that prioritise the needs of NLP processors and those
that address both the NLP machines and the human user; the latter type of re-
sources outnumbers the former significantly.

Naturally, the MWE lexicon that converges with NLP processors provides
MWEIs that are usable by a particular technology. For instance, if the aim is
to identify MWEs in a corpus, it may be advisable that the identifier adapt to the
type of annotation provided. In such a case, the MWEI may be fully lemmatized
and annotated with morphosyntactic information encoded in a particular formal-
ism, the one that is used in the intended corpus (Leseva et al. 2024). This type
of MWEI is not appropriate for humans who want to immediately recognize the
MWE when they look it up in the lexicon.

Most resources adopt a type ofMWEI that we have dubbed “the LemmaMWEI”
that is aimed to satisfy both the human and the NLP needs. We found that there
is some convergence regarding the definition of the Lemma MWEI: the fixed
lexicalised MWE parts are not lemmatized, the inflecting lexicalised parts are
lemmatized and the nominal arguments, if any, are rendered by indefinite pro-
nouns. Simple as it may seem, several open issues still beg for clarification and
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or/convergence; among others, those are the lemmatization strategies, the repre-
sentation of the free complements, especially the clausal ones, and the number of
free complements that should be codified. Variation, which is a wide-spread but
not well-described phenomenon with MWEs cross-linguistically, also motivates
a variety of approaches with an impact on the definition of the Lemma MWEI;
whether variation should be encoded in the Lemma MWEI and to which extent
is an open issue itself. Overall, there is ample room for discussion about further
conversion between resources regarding the type of MWEI that best serves their
purposes.

The documentation of the MWE with usage examples. Humans appreciate
lexica that provide usage examples, but symbolic NLP does not use them. On the
other hand, research in deep learning and LLM-based NLP reports significant
benefits from the exploitation of usage examples. In order to provide this type of
data, a MWE lexicon may be linked to a corpus. If a suitable corpus is not avail-
able, a number of usage examples can be elicited from independent resources,
such as the Web, or even constructed manually and be provided as part of the
documentation of the MWE, eventually creating a MWE-dense corpus linked to
a lexicon. Suitable corpora are not always available for all types of MWEs, many
of which “live” in colloquial language, which is not often represented in the avail-
able corpora.

Overall, we have found that a significant number of lexica are not linked to
specific corpora, especially smaller or manually curated lexica.

The description of the idiomatic meaning of the MWE. Taking advantage of
already aligned resources (such aswordnets, framenets) inwhichMWEs are iden-
tified and annotated as such is one rather fast way of creating a MWE-aware
resource that inherits a lot of lexico-semantic information about the respective
MWEs. The idiomatic (non-compositional) meaning is arguably the most notice-
able characteristic of MWEs, but a description of it is provided by less than half
of the examined resources. In these cases, the definition is inherited from general
lexica or composed for this purpose as an informal one or a paraphrase. Further-
more, the MWE may be integrated in a network of semantic relations such as
inheritance relations, lexico-semantic relations such as equivalence (synonymy)
and antonymy relations. Only one resource in our list assigns embeddings to
MWEs.
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8.2 Towards defining minimum requirements and recommendations
for MWE lexical resource development

Having sketched out the contemporaryMWE resource landscape, we now turn to
the question of which are minimum requirements for effective MWE resource de-
velopment. Of course, lexica – like any other type of language resources – are de-
veloped to aid or support specific applications and usages. However, some funda-
mental requirements ensure their interoperability, scalability, and (re-)usability
across different NLP tasks and applications. We argue that these core require-
ments might help maintain a minimum level of consistency in representation
and integration with computational frameworks, regardless of the specific appli-
cation they were intended for.

Symbolic NLP certainly requires MWE lexica. Deep learning and transformer-
based approaches to NLP may use lexical information about MWEs, in particular
in the case of less-resourced languages (Savary et al. 2019a, Section 7). With
MWE lexica the question seems to be which information encoded in which way
would be appropriate for which technologies. And, of course, which would be
the required macroscopic properties of MWE lexica.

Our survey has shown that three types of information are used by state-of-
the-art NLP (supervised approaches and LLMs); these findings could probably be
useful in designing MWE lexical resources and MWE-aware LLM benchmarks:

• the MWE identifier (MWEI): it plays the role of an interface between
humans and lexica and between lexica and the NLP technology that uses
them; often theMWEI itself is the required information. The LemmaMWEI
seems to be more suitable for all these functions, and its exact form has to
adjust to the requirements of the technologies to which it is addressed.

• usage examples: they can be used by all types of state-of-the-art NLP and
can be obtained through linking lexica to specific corpora. Alternatively,
collections of usage examples can be developed for eachMWE (indicatively
MAGPIE (Haagsma et al. 2020), COAM (Ide et al. 2024)). One problem is
that MWEs are mostly used in colloquial speech, which is relatively under-
represented in the available corpora. It would be advisable that both corpus
linking and collections of usage examples follow guidelines that would en-
sure the best representation of the forms that the MWE can assume and
the contexts where it is used (Ide et al. 2024, Zeng et al. 2023). Of course,
there is an acute problem of sparsity of data for low-resourced languages.

• meaning definition: in textual form, it is necessary for human users, but it
seems that also LLMs can take advantage of it when used for downstream
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applications. If definitions can be proven to robustly facilitate downstream
applications of LLMs, their further development would require first estab-
lishing a set of best practices.24

In addition, recommendations are necessary regarding the macroscopic prop-
erties of lexica. Building on Arranz et al. (2008), we make four recommendations
that naturally come out of the analysis of the landscape of MWE lexica through-
out this chapter. We also add a new recommendation, given that the systems
need to cope with applications such as sentiment analysis.

1. Document the design and the contents of the resource thoroughly, clearly,
and concisely. This ensures its usage in appropriate tasks to its full poten-
tial.

2. Ensure that the resource is easily accessible through stable and friendly
repositories. Cataloging and advertising the resource on internationally
recognized and carefully maintained platforms ensures its long-term visi-
bility.

3. Make the resource free at least for research purposes. A license attached
to the resource clarifies its usage possibilities and facilitates its effective
usage, while the absence of a license can can negatively impact its usage,
running contrary to the purposes of its development.

4. Ensure maintenance of the resource over time. Given the scarcity of such
linguistic descriptions, not maintaining existing ones can worsen the situ-
ation.

5. Cover special usages of language as well, such as expressions denoting
sentiments. These are less familiar, even to native speakers, and can lead
to misinterpretations of texts containing them.

9 Conclusion and outlook for future research

Dealing with the automatic identification of MWEs in text, their semantic non-
compositionality, and distributional properties is still challenging for NLP. MWE-
dedicated lexica are essential resources to address these challenges (Savary et
al. 2019a). In this chapter, we presented the results of a survey on MWE lexica,

24Instructions for good data definitions addressed to humans exist, for instance https://
businessintelligence.gwu.edu/creating-good-data-definitions.
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which we conducted as a follow-up to the survey by Losnegaard et al. (2016). A
total of 66 resources, both MWE-aware and MWE-dedicated, all developed in the
years 2016 to 2024, were identified through collaborative labor. We conducted a
literature survey and a survey sent to the community.

The primary objective of this survey was to offer a comprehensive overview
of the MWE-related computational lexica. As mentioned, we have identified 66
resources using strict inclusion criteria, with special emphasis on the languages
featured in the resources and their level of representation. Thus, our endeav-
our is following the UniDive COST Action idea to highlight the extent to which
less-represented languages are included in existing resources. In addition to cat-
aloguing the MWE lexica, we investigated the strategies the developers used to
encode lexical information for MWEs, at the levels of lemma, semantics, syntax,
as well as linking to corpora. One of the objectives was to touch upon the issue
of the role of MWE lexical resources in the era of LLMs. Addressing all these
objectives should strengthen the efforts to enhance the development of MWE
lexica by defining minimum requirements and recommendations.

Future work should focus on the formats developers use to encode lexical in-
formation in MWE lexica and the extent to which these resources are compati-
ble with - or can be mapped onto - existing standards. Moreover, while existing
standards provide structured representations, challenges remain in ensuring that
diverse MWE-related phenomena are captured in a way that both universality
and diversity are ensured. Research on MWE lexica should look into existing
standardized vocabularies.

Processing non-compositional expressions and complex language still presents
a challenge for LLMs and falls behind human performance. Problems exist for
well-represented languages, and for low-represented ones, they are multiplied.
The PARSEME shared tasks provided some datasets and tools for the identifi-
cation of MWE for low-resourced languages, but they still need more training
data. Some studies have shown that lexica, knowledge graphs and contrastive
learning improve model performance for MWEs. An important avenue for fur-
ther research is the interplay between LLMs and the use of MWE-related lexica
for downstream NLP tasks.

Also promising with downstream tasks for low-resourced languages are some
aspects of lexicographic documentation – informal definitions and usage exam-
ples. As multimodal NLP continues to advance, a new avenue of research is open-
ing up—one that calls for the systematic treatment ofMWEs inmodalities beyond
text, including speech, gesture, and image captions.

Although our focus in this article is on NLP-oriented lexica, we believe that the
human user should not be neglected in the design of aMWE lexicon, in particular
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in the case of less-resourced languages: a MWE lexicon is an expensive resource
and will be created only once, if at all. In this regard, it should be essential to
explore and quantify the usability of such information.

Based on the recommendations and looking ahead, research on MWE lexica
should prioritize the proof-of-concept lexical encoding of MWEs. It seems that
the expertise of the lexicographer is still useful in the LLM era. The lexicographer
has to work both intensionally (provide definitions) and extensionally (provide
usage examples), especially when documenting an under-resourced language
and redefine her methods in the new technological landscape.

Limitations

In this survey, we have focused on a selection of MWE resources based on a num-
ber of criteria in terms of their coverage and the level of linguistic description
(see Section 3). We have included resources for which we have found sufficient
information in the sources that we surveyed; in addition, we have collected infor-
mation about MWE resources from the academic community actively involved
in MWE research.

However, we recognize that our efforts have certain limitations, as we primar-
ily covered bibliographic sources in English.We acknowledge that there are large
research communities that use other languages, such as Spanish, French, Russian,
Arabic, Chinese, etc., which are not accessible to us and thus not included in the
present survey. In addition, the survey focuses on resources that encode the id-
iomatic aspects of MWEs despite the fact that the same structures often have
compositional usages along with idiomatic ones (Savary et al. 2019b).

Abbreviations
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CLARIN Common Language Resources and Technology Infrastructure
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MWE Multiword Expression
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NLP Natural Language Processing
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POS Part of Speech
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Appendix

Table 2: List of resources included in the survey with basic reference
information. Method: M – manual processing; S/A – semi-automatic;
A – automatic. MWEI: Can – canonical lemma; Abs – abstract lemma
(each component of the MWE is lemmatised). Meaning representa-
tion: GLOSS – gloss provided in the resource; EXTGLOSS – gloss
from an external resource; STYL – stylistic information; PAR – para-
phrases; SEMREL – semantic relations to other words (e.g., synonyms,
etc.); POL – polarity information; COMPOS – compositionality ratings;
SEMCLASS – semantic class; SEMFEAT – semantic features; COMPS
– meaning of components; LEXF – lexical functions; VECT – vector
representation. Un – Unknown.

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

Feature-NN (Schulte im Walde 2024)

http://www.ims.uni-stuttgart.de/data/feature-comp-nn

2025 DE S/A free NO Un Un COMPOS;
GLOSS

Un

Bulgarian Integrated Lexicon (Osenova & Simov 2024)

2024 BG Un Un NO YES Un EXTGLOSS YES

Collocational Database for Learning Croatian as a Foreign Language (Blagus
Bartolec et al. 2024)

2024 HR,
EN

Un free NO NO Un NO NO

MWE-CEFR Profiles (Volodina et al. 2024)

https://spraakbanken.gu.se/larkalabb/svlp

2024 SV S/A free YES NO Un EXTGLOSS Un

MWEs in FrameNet-EL (Giouli et al. 2024)

2024 EL Un Un NO Un Can EXTGLOSS YES

55

http://www.ims.uni-stuttgart.de/data/feature-comp-nn
https://spraakbanken.gu.se/larkalabb/svlp


Markantonatou et al.

Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

DUCAME (Odijk & Kroon n.d.)

https://surfdrive.surf.nl/files/index.php/s/2Maw8O0QTPH0oBP

2023 NL Un Un YES Un Can GLOSS YES

IDION POMAK (Markantonatou et al. 2024)

https://pomak.idion.athenarc.gr

2023 POMAK M free YES Un Can GLOSS;
SEMRELS

Un

IdiomKB (Li et al. 2024)

https://github.com/lishuang-w/IdiomKB

2023 EN,
ZH,
JA

S/A free NO NO Can EXTGLOSS NO

IEKG: A Commonsense Knowledge Graph for Idiomatic Expressions (Zeng et al. 2023)

https://github.com/zzeng13/IEKG

2023 EN S/A free YES YES Can EXTGLOSS NO

Normed lexicon of English and Italian idioms (Pagliai 2023)

https://data.goettingen-research-online.de/dataset.xhtml?persistentId=doi:
10.25625/EPSWDY

2023 EN,
IT

Un free
for spe-
cific
uses

NO NO Un COMPOS YES

Srp_DELAC (Krstev et al. 2013)

https://llod.jerteh.rs/Srp_DELAC/

2023 SR M academic NO NO Can SEMCLASS YES

56

https://surfdrive.surf.nl/files/index.php/s/2Maw8O0QTPH0oBP
https://pomak.idion.athenarc.gr
https://github.com/lishuang-w/IdiomKB
https://github.com/zzeng13/IEKG
https://data.goettingen-research-online.de/dataset.xhtml?persistentId=doi:10.25625/EPSWDY
https://data.goettingen-research-online.de/dataset.xhtml?persistentId=doi:10.25625/EPSWDY
https://llod.jerteh.rs/Srp_DELAC/


1 MWE lexica for NLP: A state-of-the-art survey

Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

Terminological MWE lexicon (Fran Ramovš Institute of the Slovenian Lan-
guage ZRC SAZU n.d.)

https://live.european-language-grid.eu/catalogue/lcr/21521

2023 SL M free NO NO Can+Abs NO NO

Croatian dictionary of idioms (Filipović Petrović et al. 2024)

https://lexonomy.elex.is/#/frazeoloskirjecnikhr/835

2022 HR S/A free YES NO Un EXTGLOSS NO

Expressions (deChile) (Anders 2022b)

https://live.european-language-grid.eu/catalogue/lcr/12730/overview/

2022 ES M free NO NO Can GLOSS NO

Idioms of Chile [Chilenismos] (Anders 2022a)

https://live.european-language-grid.eu/catalogue/lcr/14819

2022 ES-
CL

M free NO NO Can GLOSS NO

LexSubNC: A Dataset of Lexical Substitution for Nominal Compounds
(Wilkens et al. 2017)

https://pageperso.lis-lab.fr/~carlos.ramisch/?page=downloads/compounds

2022 PT S/A Un NO NO Can COMPS;
GLOSS

Un

Lunfardo Dictionary (Rodríguez 2022)

https://live.european-language-grid.eu/catalogue/lcr/12494

2022 ES-
AR

M free NO NO Can GLOSS NO

The Database of Lithuanian MWEs (Bielinskienė et al. 2022)

https://resursai.pastovu.vdu.lt/paieska/paprastoji
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

2022 LT S/A free YES YES Can SEMREL;
SEM-
CLASS

YES

Diretes: DIccionario RETicular de ESpañol (Rodriguez & Auxiliadora 2019)

http://diretes.es/

2021 ES Un Un NO YES Can LEXF;
SEMRELS

YES

Lexicalisation of Polish and English word combinations (Maziarz et al. 2023)

https://clarin-pl.eu/dspace/handle/11321/853

2021 PL,
EN

M free NO NO Can PAR; COM-
POS

NO

MWE lexicon extracted from the Gigafida 2.1 corpus (Krek et al. 2021)

https://www.clarin.si/repository/xmlui/handle/11356/1421

2021 SL S/A Un YES NO Can EXTGLOSS YES

CollFrEn: Rich Bilingual English–French Collocation Resource (Fisas et al. 2020)

https://github.com/TalnUPF/CollFrEn

2020 EN,
FR

A free YES NO Can EXTGLOSS;
SEMRELS;
LEXF;
VECT

YES

Dutch idiomatic expressions (Hubers et al. 2020)

2020 NL A free NO NO Can GLOSS;
COMPOS

Un

FinnMWE: a lexicon of Finnish MWEs (Robertson 2020)

https://github.com/frankier/finnmwe

2020 FI A free NO YES Abs NO YES

LEMUR (Vondřička 2019)

https://yggdrasil2.korpus.cz/ratatosk-paw/search/lemur
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

2020 CZ S/A Un NO NO Can GLOSS;
STYL

YES

MWE Dataset for Swedish (Kurfalı et al. 2020)

https://github.com/MurathanKurfali/swedish-mwe-dataset

2020 SV S/A free NO NO Can COMPOS YES

MWE_combinet_release_1.0 (Masini et al. 2020)

https://amsacta.unibo.it/id/eprint/6506/

2020 IT S/A free YES NO Abs NO YES

English-Persian database of idioms and expressions (ELRA 2019)

https://live.european-language-grid.eu/catalogue/lcr/2863

2019 EN,
FA

S/A paid NO YES Can NO Un

IDION: A database for Modern Greek MWEs (Markantonatou et al. 2019)

2019 EL Un free YES YES Can SEMRELS;
GLOSS

YES

ilFhocail (Walsh et al. 2019)

https://live.european-language-grid.eu/catalogue/lcr/13464

2019 GA M Un NO NO Can NO NO

MWE dictionary for Bulgarian and Romanian (Barbu Mititelu et al. 2019)

2019 BG,
RO

S/A free NO YES Can EXTGLOSS;
PAR

YES

Noun Compound Dataset for Russian (Puzyrev et al. 2019)

https://github.com/s-nlp/ru-comps

2019 RU S/A free NO NO Can COMPOS YES

PolylexFLE (Todirascu et al. n.d.)

https://github.com/amaliatodirascu/PolylexFLE
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

2019 FR Un Un NO YES Un GLOSS YES

Japanese compound verb lexicon (Kanzaki & Isahara 2019)

https://vvlexicon.ninjal.ac.jp/en/

2018 JA,
EN,
ZH,
KO

Un free NO NO Can SEMFEAT;
COMPS

YES

Konbitzul (Iñurrieta et al. 2018)

https://live.european-language-grid.eu/catalogue/lcr/13707

2018 EU,
ES

M free NO NO Can NO NO

LIDIOMS: A Multilingual Linked Idioms Data Set (Moussallem 2018)

https://github.com/dice-group/LIdioms

2018 EN,
DE,
IT,
PT,
RU

S/A free NO YES Can GLOSS Un

Polish verbal MWEs (Savary & Cordeiro 2017)

http://clip.ipipan.waw.pl/MweLitRead

2018 PL A free YES NO Un SEMCLASS YES

SLIDE: Sentiment Lexicon of IDiomatic Expressions (Jochim et al. n.d.)

https://research.ibm.com/haifa/dept/vst/debating_data.shtml

2018 EN S/A free NO YES Can POL NO

Verbal MWEs in Yiddish (Liebeskind & HaCohen-Kerner 2018)

http://liebeskind-chaya.blogspot.co.il/p/downloads.html

2018 YI M free NO NO Can NO NO
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

870 English idioms: norming and statistical analysis (Bulkes & Tanner 2017)

https://static-content.springer.com/esm/art

2017 EN M free NO NO Can NO Un

Czech MWEs (Nevěřilová 2018)

https://live.european-language-grid.eu/catalogue/lcr/1200

2017 CZ M free NO NO Can NO NO

Czech Verbal MWEs (Bejček 2017)

https://lindat.mff.cuni.cz/repository/xmlui/handle/11234/1-2603

2017 CZ S/A free YES NO Abs NO YES

NileULex (El-Beltagy 2016)

https://live.european-language-grid.eu/catalogue/lcr/1374

2017 AR S/A free NO NO Can POL NO

ParaDi 2.0 dataset (Barančíková & Kettnerová 2017)

https://lindat.mff.cuni.cz/repository/xmlui/handle/11234/1-2605

2017 CZ M free NO NO Can SEMRELS YES

Dictionary of Estonian Synonyms (Institute of the Estonian Language 2016)

https://live.european-language-grid.eu/catalogue/lcr/13590

2016 ET M Un NO NO Can SEMRELS;
GLOSS;
STYL

NO

LEX-MWE-PT: Word Combination in Portuguese (Antunes & Mendes n.d.)

https://catalog.elra.info/en-us/repository/browse/ELRA-L0097/

2016 PT Un paid YES NO Can PAR;
GLOSS;
SEMREL

YES
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https://catalog.elra.info/en-us/repository/browse/ELRA-L0097/


Markantonatou et al.

Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

Lexical Resource of Hebrew Verb-Noun MWEs (Liebeskind & HaCohen-Kerner 2016)

http://liebeskind-chaya.blogspot.co.il/p/downloads.html

2016 HE M free NO NO Abs NO NO

Multilingual Lexicon of Nominal Compound Compositionality (Ramisch 2016)

https://pageperso.lis-lab.fr/carlos.ramisch/?page=downloads/compounds

2016 EN,
FR,
PT

S/A free YES NO Can COMPS;
GLOSS

Un

MWEs Dataset for Indian Languages (Singh et al. 2016)

https://www.cfilt.iitb.ac.in/

2016 HI,
MR

S/A free NO NO Can GLOSS YES

MWEs in Spanish Dialects (Bogantes et al. 2016)

https://perso.limsi.fr/savary/resources.php

2016 ES, di-
alects:
ES-
CO,
ES-
CR,
ES-
MEX,
ES-PE

S/A Un YES NO Can GLOSS YES

SAMER: A Semi-Automatically Created Lexical Resource for Arabic Verbal
MWEs (Al-Badrashiny 2016)

https://aclanthology.org/W16-5414/

2016 AR S/A Un NO NO Can+Abs NO YES
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

Dictionary of Estonian Phraseology (Õim 2000)

https://eki.ee/keeleinfo/sonastikud/

2015 ET M Un NO NO Can NO NO

hrMWELex – Croatian lexicon of MWEs (Ljubešić et al. 2014)

https://www.clarin.si/repository/xmlui/handle/11356/1177

2015 HR A free YES YES Can NO YES

slMWELex – Slovene lexicon of MWEs (Ljubešić et al. 2015)

https://www.clarin.si/repository/xmlui/handle/11356/1179

2015 SL A free YES YES Can NO NO

srMWELex v0.5 – Serbian lexicon of MWEs (Ljubešić et al. 2015)

https://www.clarin.si/repository/xmlui/handle/11356/1178

2015 SR A free YES YES Can NO YES

ConceptNet-el (Giouli 2023)

https://inventory.clarin.gr/lcr/1600

2014 EL M free YES NO Can GLOSS;
SEMRELS;
POL

YES

Dictionary of idioms for Georgian (Lobzhanidze 2019)

https://idioms.iliauni.edu.ge/

2014 KA,
EL

S/A free NO NO Can GLOSS NO

Grammatical Dictionary of Polish MWEs (Czerepowicka & Savary 2015)

https://sgjw.clarin-pl.eu/

2014 PL S/A free NO NO Can NO YES
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

Referentiebestand Belgisch-Nederlands (Dutch Language Institute 2016)

https://live.european-language-grid.eu/catalogue/lcr/13397

2014 NL M free NO NO Can NO NO

Bulgarian MWE dictionary (Koeva et al. 2016)

https://dcl.bas.bg/mwe-dictionary-data/

2013 BG Un Un NO YES Can NO Un

DiCE: Diccionario de Colocaciones del Español (Hedegaard & Troelsgård 2010)

http://www.dicesp.com/paginas

2012 ES S/A free YES NO Can LEXF;
GLOSS

YES

Compound Noun Compositionality Dataset (Reddy et al. 2011)

https://sivareddy.in/downloads.html

2011 EN M free NO Un Can COMPOS;
EXT-
GLOSS

Un

Noun Compound Senses (NCS) dataset (Reddy et al. 2011)

https://sivareddy.in/downloads/index.html

2011 EN S/A free YES NO Can COMPOS YES

Terminology database of expressions (ELRA 2010)

https://live.european-language-grid.eu/catalogue/lcr/2853/overview/

2010 EN,
FR

M paid NO NO Un SEMRELS YES

Czech Dependency Bigrams from the Prague Dependency Treebank (Pecina 2008)

https://live.european-language-grid.eu/catalogue/lcr/1086

2008 CZ M free NO NO Can NO YES

Russian Collocations Database (Khokhlova 2020)
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Table 2 continued

Name of the resource, reference, link

Year Langs Method Access Linked
to
corpus

Linked
to
other

MWEI Meaning Syntax

https://collocations.spbu.ru/

Un RU A free YES YES Can EXTGLOSS YES
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Table 3: Distribution of different languages with their level of technical
support (according to ELE report and Joshi et al. (2020)) and the num-
ber of MWE resources they are involved in. *Resources whose evalua-
tion is not present in ELE report and is extracted from Joshi et al. (2020).
**Pomak is not classified but there are very limited resources on it, thus
we assume its support to be ‘Weak or none.’

Language Support # resources

English GOOD 15

Czech FRAGMENTARY (HIGHER) 5

Spanish MODERATE 5

Greek FRAGMENTARY (HIGHER) 4

Portuguese FRAGMENTARY (HIGHER) 4

Bulgarian FRAGMENTARY (LOWER) 3

Croatian FRAGMENTARY (LOWER) 3

Dutch FRAGMENTARY (HIGHER) 3

French MODERATE 3

Italian FRAGMENTARY (HIGHER) 3

Polish FRAGMENTARY (HIGHER) 3

Russian MODERATE/4* 3

Slovene FRAGMENTARY (LOWER) 3

Arabic GOOD/5* 2

Chinese (ZH) GOOD/5* 2

Estonian FRAGMENTARY (HIGHER) 2

German MODERATE 2

Japanese GOOD/5* 2

Serbian WEAK OR NONE 2

Swedish FRAGMENTARY (HIGHER) 2

Basque FRAGMENTARY (LOWER) 1

Finnish FRAGMENTARY (HIGHER) 1

Georgian FRAGMENTARY (HIGHER)/3* 1

Pomak WEAK OR NONE** 1

Hebrew FRAGMENTARY (HIGHER)/3* 1

Hindi MODERATE/4* 1
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Table 3 continued

Language Support # resources

Irish WEAK OR NONE 1

Korean MODERATE/4* 1

Lithuanian FRAGMENTARY (HIGHER) 1

Marathi FRAGMENTARY (LOWER)/2* 1

Persian MODERATE/4* 1

Romanian FRAGMENTARY (HIGHER) 1

Spanish, Argentina UNKNOWN 1

Spanish, Chile UNKNOWN 1

Spanish, Colombia UNKNOWN 1

Spanish, Costa Rica UNKNOWN 1

Spanish, Mexico UNKNOWN 1

Spanish, Peru UNKNOWN 1

Yiddish WEAK OR NONE/1* 1
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