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MWE knowledge is key in the process of learning a foreign language, but its
teaching remains hindered by the lack of list of expressions connected to
pedagogical aims. In this paper, we present an extended version of the
PolylexFLE database, containing 4,525 French multiword expressions
(MWE) of three types: idioms, collocations or fixed expressions. In order to
propose exercises following the difficulty scale of the European Framework
of Reference for Languages (CEFR), we used a mixed approach (manual
and automatic) to annotate 1,186 expressions according to the CEFR levels.
The paper focuses mostly on the automatic procedure that first identifies the
expressions from the PolylexFLE database (and their variants) in a corpus
of pedagogical texts (with CEFR labels) using a pattern-based system. In a
second step, their distribution in this corpus is estimated and transformed
into a single CEFR level. The automatic approach proposed is finally
evaluated by 52 French as foreign language learners.

Keywords: verbal multiword expressions, CEFR level, CALL, NLP for
French L2 language learning

Introduction

Multi-Word Expressions (MWE) represent a class of heterogeneous linguistic
objects. There is no unique definition of MWE, but they are generally considered
as lexical items sequences that can be decomposed into multiple lexemes, char-
acterized by at least two forms of idiomaticity among lexical, syntactic, semantic,
pragmatic or statistical ones, as proposed by Baldwin and Kim (2010). Their sense

is more or less compositional.

MWE are directly kept in memory, so their cognitive processing is very effi-
cient according to Pawley & Syder (1983), at least for native speakers. On the
contrary, the acquisition and the use of MWE is a difficult task for L2 language
learners (Foster et al., 2014). Their knowledge of MWE is inferior to their lexical
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knowledge in general (Bahns & Eldaw, 1993) and they tend to learn less useful
MWE and underuse them compared to L1 speakers (Granger & Paquot, 2009;
McCauley & Christiansen, 2017). Recent studies however show that a good
knowledge of MWE improves text comprehension (Kremmel et al., 2017). In addi-
tion, Siyanova (2017) concludes that the category of MWE influences the learning
acquisition: Verb+Noun collocations are more complex than Noun+Adj colloca-
tions. Verbal MWE are more complex than the nominal MWE due to their opacity
(the sense is often non-compositional), to their syntactic variability, to their ambi-
guity and their strong lexical preference (take a walk but not *make a walk).

For Siyanova-Chanturia & Spina (2020), current difficulties in MWE learning
in L2 might be due to the focus of teaching, which “has traditionally been on
aiding learners to amass single words” It is therefore not a surprise that only
few on-line platforms for language learning propose specific exercises targeting
MWE. Among them are Writing Mentor, a collaborative platform improving writ-
ing skills by Hamel et al., (2016) and Burstein et al, (2018). For French, only Bon-
jour de France (https://bonjourdefrance.com/) and Le point du FLE (https://www
depointdufle.net/) or (Todirascu et Cargill, 2019) have few lessons for learning
MWE.

MWE acquisition is still an open problem for foreign language teachers,
mostly because of the scarcity of MWE ressources. However, the NLP domain
might propose some alternative solutions, by providing tools to automatically dis-
cover MWE in L2 texts or by providing MWE lexical resources built from large
corpora. Although MWE extraction and discovery has been described as “a pain
in the neck” (Sag et al., 2002), recent advances have led to decent extracting sys-
tems (Ramisch et al., 2018), which might be used to compile MWE databases from
corpora for pedagogical purposes. Pasquer et al. (2018) however claim that verbal
MWE represent a real challenge for NLP, both for automatic extraction or discov-
ery methods.

So far, NLP techniques have been applied within L2 language learning plat-
forms to support specific aspects of lexical acquisition, such as synonym iden-
tification or rephrasing, but based on a limited set of MWEs. Language Muse
(https://languagemuse.org/) focuses on compound words or phrasal verbs in
English to improve user’s reading skills (Madnani et al., 2016), whereas Substituto,
a serious game proposing phrasal verbs manually selected from English Vocabu-
lary Profile, asks the user to find synonyms (Araneta et al., 2020). Among other
experiments for other languages, Alfter ef al. (2019) proposes a limited set of
phrasal verbs (300 verbs) for French L2 learners according to their (or the Com-
mon European Framework of Reference, Conseil de 'Europe, 2001), based on the
CEFRLex project (Frangois et al., 2014). To control for the learning difficulty of
MWE, these approaches rely on resources, such as EVP or CEFRLex, thus not
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really leveraging the power of NLP to automatically extract MWE, and are subject
to coverage limitations.

In this context, this paper proposes two contributions. First, we have built a
new lexical resource for French, the PolylexFLE database, which contains 4,125
verbal MWE, and is partially annotated with CEFR levels (1,186 verbal MWE).
Because they are harder for learners and more challenging to automatically detect,
we decided to focus, in this paper, on verbal MWE. We considered 3 classes of ver-
bal MWE : idioms, collocations, and fixed expressions. Second, to get CEFR levels
for our verbal MWE, we experiment with a mixed approach — a manual, relying
on pedagogical resources, and an automatic one. For the automatic annotation,
we first develop specific, original NLP tools to extract verbal MWE from a CEFR
annotated corpus and then propose a method to compute their CEFR level based
on the MWE frequency distribution. This mixed annotation method is then eval-
uated by a sample of French as foreign language (FFL) learners.

The paper is structured as follows. Firstly, we provide more details about the
definition of the verbal MWE adopted for this research project (Section 3). Then,
we present the method for collecting PolylexFLE, before describing database fig-
ures as well as the format of MWE representation in PolylexFLE (Section 4). As
a second step, we introduce our mixed annotation approach to assign CEFR lev-
els to 1,186 MWE: manually driven following the reference vocabulary (Beacco,
2008; Beacco & Porquier, 2008; Beacco & Porquier, 2007) and automatically dri-
ven based on the automatic annotation of CEFR annotated corpora (Section 5).
Finally, Section 6 reports an experiment with FFL learners to assess the reliability
of CEFR levels assigned to the MWE. Compared to related projects, our resource
has two main advantages: the MWE are annotated with their CEFR level and
the format is directly useful for NLP (for NLP tasks such as automatic text sim-
plification, rephrasing, or automatic readability evaluation) but also for build-
ing exercises adapted for CEFR level of L2 learners. PolylexFLE is already used
by SimpleApprenant, a platform proposing specific exercises to improve MWE
knowledge, according to the CEFR level of the users.

2. Related work

In the field of L2 learning, several lists of MWE are available according to the
CEFR level, for English (Martinez & Schmitt, 2012; Garnier & Schmitt, 2015) or
for French (Beacco, 2008), (Beacco & Porquier, 2007, 2008; Beacco et al., 2011).
The French reference vocabulary establishes word lists for each CEFR level, and
lists some MWE, but the paper format of these French resources are not directly
exploitable for NLP applications. In addition, textbooks or pedagogical materials
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for language learning (in paperback or digital format) identify lists of MWE, but
these are often incomplete, representing a mix of categories, and the CEFR level
associated with them are very heterogeneous (various authors, editors or target
audience).

For French, several projects developed lexical resources for L2 learners, which
are available and searchable online. Verlinde et al. (2006) proposed The Base Lex-
icale du Frangais containing detailed syntactic and morpho-syntactic contexts of
MWE, their translation to several languages and samples collected from several
corpora. The DIRE Autrement project contained the most frequent collocates for
several words, in order to represent MWE and some exercises matching expres-
sions and their definitions or paraphrases (Hamel & Milicevic, 2007).

For learning applications, EmoProf is a part of the lexical base EmoBase
(Diwersy et al., 2014), and makes available pedagogical materials for foreign lan-
guage teachers. EmoProf contains MWE that include at least one emotion word
(a verb, a noun, an adjective). The pedagogical materials are annotated by their
CEEFR level by Cavalla (2015); Cavalla et al. (2013), but they are not available for
automatic exploitation.

Some resources for NLP applications are integrated into e-learning platforms,
used to identify learner’s comprehension. Several resources propose distributions
of the words across the 6 CEFR levels, but contain few MWE (such as several
phrasal verbs or compound words): NT2Lex for Dutch (Tack et al., 2018), EFLLex
for English (Diirlich & Frangois, 2018), SVALex for Swedish (Francois ef al., 2016).
FLELex (Frangois et al., 2014) is one of the few resources proposing a distribu-
tion among the 6 CEFR levels for almost 2,000 MWE for French. This resource
is useful for NLP tools, but contains a majority of nominal expressions. Few ver-
bal MWE are available for FLELex such as faire+Noun (ex. faire part (to tell
about), faire obstacle (to stand in the way of)) or avoir+Noun (ex. avoir peur (to
be scared), avoir faim (to be hungry)). Todirascu et al. (2019) built a base of 4,295
verbal MWE for French, but only 1,098 are annotated with a CEFR level. In addi-
tion, this resource has some serious drawbacks such as heterogeneous sources for
MWE (web sites for pedagogical purposes, didactic material or reference vocab-
ulary) and the manual annotation of the CEFR level which is done according to
the declared CEFR level of the source. The computation of the CEFR level should
be improved and the evaluation of this computation method should be evaluated
on a larger audience.

In the domain of automatic extraction of MWE, several annotated corpora
and extraction tools are available. The project PARSEME-FR created multilingual
corpora annotated with verbal MWE (Ramisch et al., 2018), but the classification
is too fine-grained to be useful for pedagogical purposes. Among the existing
extraction tools developed by PARSEME-FR, VarIDE (Pasquer et al, 2018), LLF
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(Al Saied et al., 2017) or Veyn (Zampieri et al., 2018) identify several categories
of MWE in incoming texts, by using, respectively, statistical or deep learning
approaches. Some tools, such as mwetoolkit by Ramisch (2015), required the
definition of morpho-syntactic patterns, combined with statistical measures for
detecting MWE. Pasquer et al. (2020a, 2020b) built a tool for multiple languages
and applied linguistic filters to detect the variants of MWE already found in the
training corpus. However, these tools fail to identify some categories of MWE,
due to their properties (discontinuous MWE, syntactic variants), and to the fine-
grained classification adopted by PARSEME-FR.

Few research projects focus on automatic evaluation of MWE complexity, in
the context of L2 language learning. Ozasa et al. (2007) integrated a complexity
index of collocation in their readability formula. Frangois & Watrin (2011) ana-
lyzed the efficiency of integrating the collocations into a readability formula for
French pedagogical materials used for L2 learning. Later, Gooding et al. (2020),
modeled the complexity of MWE within the framework of lexical complexity, but
there is no link established with CEFR level. Finally, Alfter et al. (2021) generalized
crowdsourced rankings from experts and non-experts and linked them to CEFR
levels.

The literature shows that, due to their specific properties, MWE represent
complex objects, handled by various classification approaches, depending on the
domain, as we present in the next section.

3.  MWE: Definitions and classification criteria

MWE classification is a difficult task, due to the various categories (idioms, collo-
cations, terms, named entities...) and to the fuzzy boundaries between categories.
It depends on the application or the targeted research study. There is no universal
classification or definition, in linguistics, NLP or language learning.

The classifications available in the literature (Gross, 1993, 1994; Tutin &
Grossmann, 2002; Melcuk, 1998; Granger ef al., 2008), take into account specific
properties of MWE or their functional role. Among the properties used to distin-
guish the MWE categories, the semantic idiomaticity is an important criteria: the
sense of a MWE is distributed among several words (ex: mettre de I'huile sur le feu
(to add fuel to the fire)) and the sense is non-compositional. The last criteria helps
to identify idioms against other MWE categories. Some MWE categories (such as
idioms) are identified by their morpho-syntactic fixedness, but other MWE cat-
egories accept more variability (syntactic or morphological), matching specific
syntactic patterns. The lexical preference is also an important property helping to
detect MWE from free combinations: some words do not accept substitution tests
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(poser and demander have quite similar contexts, but poser could not be replaced
by demander in the MWE poser une question (to ask a question)).

Sometimes, MWE have non standard syntactic properties (by and large com-
posed by a preposition, a conjunction and an adjective) which add extra difficul-
ties for the L2 learners. Word-for-word translation generally fails, but polysemy is
possible (jeter [éponge (to give up or to throw the sponge) might be an idiom or a
free combination according to the context) (Baldwin & Kim, 2010, Constant et al.,
2017).

In this paper, we consider that MWE can be decomposed into multiple lex-
emes (generally related by dependency relations). Additionally, MWE present
specific syntactic, semantic and/or morphological idiomaticity. We focus on ver-
bal MWE, which are very difficult for L2 language learners. Thus, we identified 3
categories of verbal MWE:

- idioms, with a figurative, non compositional sense : perdre pied (perdre la
confiance en soi ‘to loose the confidence in himself/herself’), jeter I€éponge
(abandonner ‘to abandon’), passer larme a gauche (mourir ‘to die’). These
MWE are characterized by (1) the zero determiner (perdre pied ‘to be over-
helmed’, but not *perdre les pieds *to loose the feet’) or the preference for a
specific determiner (faire le clown ‘to fool around’, but not *faire les clowns *to
make the clowns’); (2) no noun modifier is accepted (*perdre pied gauche *to
loose foot left’), no verb modifier is accepted (Yavoir toujours dautres chats a
fouetter ‘to always have other fish to fry’), and passivation is impossible. This
MWE category is one of the most challenging for learners, while it is difficult
to find the right translation or an equivalent expression due to its non com-
positional sense.

- collocations are frequent word sequences with strong lexical preference
(poser une question ‘to ask a question’, but not *demander une question ‘to
request a question’), within a reduced lexical field (hisser le pavillon/le drapeau
‘to raise the flag’), but the sense is compositional. The syntactic variation
is important, allowing verb modifiers (prendre rapidement des mesures ‘to
quickly take some measures’), noun modifiers (prendre des mesures drastiques
‘to take drastic measures’) or passivation. The collocation’s items do not accept
substitution tests (replace the noun or the verb by a synonym). Syntactic
dependencies are established between the collocation’s items. The definition
of collocation that we adopted is different from the PARSEME-FR definition
(Ramisch et al., 2018), where the collocations are sequences of words fre-
quently co-occurring together (lire un livre/un article/des PDFs/une carte/des
BDs/un fichier (ro read a book/an article/a PDF/a card/a comic/a file)).
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- Fixed expressions, including verbal expressions with a variable verb (étre sans
espoir pour ‘to be without hope’), avoir droit a ‘to have the right to, étre daccord
‘to agree’), but the object is fixed and lexicalized (the determiner is fixed and
the noun could not be modified). The sense is more compositional than the
idioms. In this category of MWE, we include the expressions with a pragmatic
aim, labeled as « pragmatéme » by Tutin et al. (2015): ¢a va sarranger every-
thing will be allright ; le soleil brille ‘the sun shines, il fait chaud ‘it is hot’. The
preposition is included if it introduces an argument (faire face a ‘to take face;
prendre soin de ‘to take care’). These expressions are difficult for L2 language
learners while they satisfy non standard syntactic constraints.

These 3 categories are represented in the PolylexFLE resource, due to the difficul-
ties the L2 language learners are confronted with.

4. Building the PolylexFLE database

This section introduces the PolylexFLE database and its building process. We pre-
sent the sources that were used to enrich the database and collect 4,525 MWE.
They were each associated with at least one syntactic pattern made up of lemmas,
lexical categories and surface forms. The verbs of the MWE are lemmatized,
but the nouns and the adjectives are kept with their surface form, according to
the degree of fixedness (ex. mettre des bdtons dans les roues ‘throw a spanner in
the works’). In addition, each MWE was associated with a theme (colors, body
parts, emotions), several translations, definitions and examples. The examples
and the translations were extracted automatically from Wiktionnaire, the number
of translations being variable for each entry. Finally, 1.186 MWE of the database
have been assigned a CEFR level, but the annotation process of the CEFR level
is presented in a separate section (cf. Section 5). At the end, the various pieces of
information are useful to create user-specific exercises matching learner’s CEFR
level or for NLP applications such as automatic text simplification, paraphrasing,
and automatic generation of exercises.

4.1 Data collection

Three lexical resources were used to build PolylexFLE. The main source is the
Lexique-Grammaire, developed by Gross (1994) and Laporte et al. (2008), which
contains French verbs and verbal MWE associated with syntactic, morpho-
syntactic or semantic information. The information is structured in several tables,
grouping together verbs from the same class (with similar syntactic structure and
semantic behavior). We extracted verbal MWE (idioms and constructions asso-
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ciated with predicate nouns) from 69 tables formatted by Tolone (2011) for NLP
applications. No CEFR level is available from the Lexique-Grammaire resource.

The second source is a book for teaching idioms in French by Rey (2007),
containing MWE which were not identified in the Lexique-Grammaire resource.
This source groups the MWE by theme: MWE including colors, body parts, emo-
tions etc. However, the book provides no information about the CEFR level and
lists only idioms. We identified 152 MWE from this source and completed them
with the linguistic information in PolylexFLE.

Finally, we also leveraged reference vocabularies for CEFR, which includes
some MWE. These vocabularies follow the recommendation of “Guide for the
production of RLD” published by the European Council in Marello (2012) and
are used by specialists of language learning, even if some drawbacks were identi-
fied by Pintard & Francois (2020). The list of (Todirascu et al., 2019) is based on 2
CEFR levels (A2 and B2) from Beacco et al. (2004) and Beacco & Porquier (2008).
For the final version of PolylexFLE, we added MWE from A1 (Beacco & Porquier,
2007), B1 (Beacco & Porquier, 2008) and from “Textes et références” for A1 and
A2 levels (Beacco et al., 2011).

We manually filtered the MWE from these 3 sources. Firstly, we exclude the
pronoun verbs (ex. sasseoir (to sit down), se rendre (to surrender), sentendre (to
expand on)) which are not part of our MWE categories. Some verbal combina-
tions identified in the reference vocabulary do not match the MWE definitions:
the verb + preposition (ex. mesurer avec (measure with), arréter de (stop to) +
infinitive_verb, habiter a (to live in), étre (to be)+adjective), or specific verb+noun
combination (ex. chanter + chanson (sing+song noun), jouer + jeu (to play+game),
jouer + nom de sport (to play+sport)).

4.2 Linguistic informations

For each MWE from the database, we associated it to its syntactic patterns. These
patterns are useful for NLP applications, as they enable the automatic identi-
fication of the MWE and their variants. The MWE coming from the Lexique-
Grammaire had already their syntactic patterns described. For the MWE found
in the other sources, we manually create the syntactic pattern following the con-
straints of the Lexique-Grammaire (ex. avoir mal a la téte ‘having a headache
: <ENT>avoir_<ENT>Adj_<ENT>Prépi1_<ENT>Det2_<ENT>C2, where Adj is
an adjective, Prép1 is the preposition @/to, Det2 the determiner ‘la/the, C2 is a
noun).

We also associated up to two topics to MWE (e.g. perdre la téte (to loose your
mind) is related to « human body » topic). These topics were manually obtained
from the classification proposed by Rey (2007). 3,030 expressions of 4,525 are
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associated with at least one topic among a list of 47 topics. The 1,495 expressions
are labeled with a generic category “Other”, or have no category. The most fre-
quent categories are represented in Table 1. For the 230 MWE retrieved in the
vocabularies of Beacco, we manually completed the topic information.

Table 1. The main topics used to label MWE

Number of MWE Number of MWE
Topic from the topic  Topics from the topic
Human body 618 animals 137
Social relations 301 conversations 124
feelings/sentiments 288 time 128
action 255 nature 98
behavior 170 character 91

Beside syntactic patterns and topics, we enriched the MWE representation
with definitions, synonyms, translations and samples, extracted from the Wik-
tionaire website,' following the various sections of the Web pages. The number of
translations or definitions varies for each entry.

At the end of this building step, we obtained a first version of the MWE data-
base containing idioms, strong collocations and fixed verbal expressions. Its cov-
erage is rather large (4,525 entries) and the representation of MWE is enriched
with linguistic information available for pedagogical purposes or NLP applica-
tions. However, we miss the main property of such a pedagogical resource: an
evaluation of the complexity of each MWE expressed according to the CEFR
scale.

5. Identification of CEFR level

In order to have the level of difficulty of the MWE fit the proficiency of learners
within various types of exercises, it is useful to have an estimated CEFR level of
MWE, meaning the average CEFR level in which the MWE should be understood.
As most of the expressions collected in Section 4 do not come with CEFR levels,
we used a mixed approach to assign CEFR levels to a maximum number of MWE.
On the one hand, we leveraged pedagogical resources through a manual collec-
tion described at Section 5.1. On the other hand, as a majority of our MWE were

1. https://frwiktionary.org
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not included in these sources, we developed an empirical corpus-based method-
ology to automatically assign a difficulty level to them. This technique is based
on the principle of the CEFRLex project (Francois ef al., 2014); (Frangois et al.,
2016); (Tack et al., 2018); (Diirlich and Frangois, 2018). It consists of two challeng-
ing tasks : (1) an automatic identification of these MWE in a corpus of FFL texts
(described in Section 5.2) whose CEFR level is known and (2) an estimation of
the frequency distribution of MWE over the CEFR levels and its transformation
into a single CEFR level.

The automatic identification of MWE is difficult due to the large variety and
variants of MWE found in the corpus. MWE might be found in several CEFR
parts of the corpus: such a result should be consistently mapped into a unique
CEFR level. The automatic identification of MWE is described in Section 5.3 and
the quality of the extraction process is evaluated in Section 5.3.1. Once these fre-
quency distributions are obtained, they are transformed into a single level (see
Section 5.4). If the MWE level is not already recorded in the database, then this
automatically-computed level is added. If the expression already has a level based
on the manual collection, we keep this level as we consider it to be more reliable.

5.1 The manual approach

The manual approach is based on pedagogical resources describing the expected
learning path of learners with regard to MWE. In the first version of PolylexFLE
(Todirascu et al., 2019), the pedagogical references used were varied: two levels of
the Beacco’s reference level descriptor (RLD), namely A2 (Beacco et al., 2004) and
B2 (Beacco & Porquier, 2008), but also FFL textbooks and online didactic sites. In
view of the heterogeneity that can be observed within FFL textbooks (Francois,
2014), it appeared too unreliable to rely on lists collected from textbooks or edu-
cational sites. Indeed, the heterogeneity of these resources in terms of target audi-
ence, learning objective and sources used is too important. For these reasons, in
this final version of PolylexFLE, the manual approach sticked to using Beacco’s
reference level descriptors and adds three other volumes: A1 (Beacco & Porquier,
2007), B1 (Beacco & Porquier, 2007) and “Texts and references” for the A1 and A2
levels (Beacco, 2008).

At the end of this manual step, we found 810 MWE in these sources, as
opposed to 535 MWE for the previous version of the database. We assigned them
the same CEFR level as the one given in the RLD. It should be noted, however,
that Beacco’s RLD may list the same expression several times, associating it with
different levels. This situation is explained by the fact that the lexicon is struc-
tured in themes in the RLD, which allows the user to distinguish different mean-
ings of the same form. For instance, faire cuire (to cook) is found in A2 in relation
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with the theme “Dishes”, but also in B1 within the theme “Meat” and finally in B2,
associated with the themes “Fish and shellfish, Vegetables, and Cereals and Pasta’”.
Since there is no automated disambiguation system adapted to Beacco’s semantic
categories, it is necessary to aggregate these thematic variants into a single form
and to assign it the lowest CEFR level among all variants encountered (e.g. A2 for
“faire cuire”).

5.2 Corpus description

The corpus used to estimate the frequency distributions of the MWE includes
a substantial amount of texts extracted from FFL textbooks from various CEFR
levels. Each text collected is assigned the same CEFR level as the textbook from
which it comes and we have grouped them in two sub-corpora whose character-
istics diverge somewhat. The corpusi, collected in the framework of this study,
includes novels or very short tales addressed to FFL learners and annotated with
the CEFR level. These are texts written directly for the learners, which are accom-
panied by a lexicon explaining the most difficult words. The corpusz has been col-
lected by Francois (2014). It consists of texts directly extracted from generalist FFL
textbooks, intended for adults or older adolescents and published after 2001. The
corpus comprises different types of texts, including narrative, informative, dia-
logues, argumentative texts, but also ads, poems, songs, recipes, etc. The size of
each corpus is shown in Table 2. For our study, these two corpora were combined
into a single corpus called Corpus-M, which includes 857,737 words.

Table 2. Corpus size (word number) for CEFR level

A1 A2 B1 B2 C1 C2 Total

Corpus1 15,620 43,422 57,795 101,361 54,057 52,290 324,545
Corpus2 62,592 95,117 176,973 71,701 92,327 34,482 533,192
Corpus-M 78,212 138,539 234,768 173,062 146,384 86,772 857,737

To carry out the annotation of the MWE according to the CEFR scale, we
examined the distribution of the MWE in these two corpora. We assumed that an
expression found in a given CEFR level has some likelihood to be known by learn-
ers at this level (see Section 5.5 for an in-depth discussion of this hypothesis). This
procedure first requires being able to automatically detect these verbal MWE,
which is a serious challenge even within the field of automatic MWE extraction.
The following section details the technique developed for this purpose.
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5.3 MWE extraction : PolyExtractor

The aim of the MWE extraction is to find MWE and their variants in our corpus
annotated according to the CEFR scale. MWE identification helps us to compute
MWE frequency distribution among the various CEFR levels. For this purpose,
we developed a tool, PolyExtractor, projecting the entries of PolylexFLE database
to the corpus.

5.3.1 Method description

PolyExtractor adopts a symbolic approach, using the syntactic patterns associated
with MWE, from the lexical base. These patterns are necessary to identify specific
MWE (Savary et al., 2019). MWE identification is a difficult task, since the texts
do not contain the canonical form of the MWE as stored in the database. Among
the three categories of MWE (cf. Section 3), idioms and fixed expressions accept
few variations : only an adverb could be inserted (il fait chaud ‘it warmYil fait trés
chaud ‘it is very warm’) and the verb is conjugated. The collocations are character-
ized by several possible variations: various determiners, noun or verb modifiers,
passivation or nominalisation.

Before searching the MWE found in the database in the corpus, we generate
all possible variants for each entry, on the basis of syntactic patterns. As an exam-
ple, the collocation garder le silence ’keep the silence’ is associated with the pat-
tern from Lexique-Grammaire: <ENT>V_<ENT>Det1_<ENT>C1, where V is the
verb (garder (to keep)), Det1 is the determiner (le (the)) and Cu is the noun (silence
(silent)) ; <ENT> is used to separate the items of the pattern. From the patterns,
we generate the possible variants by :

- adding adjective modifiers Adj:
(<ENT>V_<ENT>Det1_<ENT>C1_<ENT>Adj1),
- adding adverbial modifiers Adv

(<ENT>V_<ENT>Adv_<ENT>Deti_<ENT>C1) (garder prudemment le
silence (to keep prudently the silence))

- passivation (<ENT>Deti_<ENT>C1_ <ENT>_étre<ENT>VPP, VPP is the
past participle of the verb) (le silence a été gardé (the silence has been kept)).

- additionally, we identify the nominalisations (mise a jour (updated)) or the
nouns modified by the past participle of the verb (le silence bien gardé (the
silence kept)).

For idioms and fixed expressions, we add the compound forms of the verbs, with
the auxiliaries (jai eu dautres chats a fouetter (I had other fish to fry)) and the
adverb modifiers (il faisait tellement beau (It is such a nice day)). At the end of this
step, these variants are temporarily added to the list of the MWE.
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Secondly, the corpus is automatically preprocessed by Mind the Gap parser
(Coavoux et Crabbé, 2017) and the GIaff lexicon (Hathout et al., 2014). Mind the
Gap applies a dependency annotation used to extract MWE from the corpus. This
parser identifies some MWE (prepositional locutions, proper nouns), but not ver-
bal MWE. Mind the Gap proposes a morphosyntactic analysis without identi-
fying lemmas. Lemmas are found from the Glaff lexicon on the basis of lexical
categories proposed by Mind the Gap.

Finally, the patterns based on regular expressions are applied by PolyExtrac-
tor, developed in Perl. The algorithm reads sentence after sentence. While the can-
didate from the list of the variants is identified from the current sentence, the
algorithm checks the morphosyntactic and syntactic constraints associated with
the candidate. We verify the dependency relations between the noun and verbs
(direct or indirect object, subject), the distance between the verb and the noun
(limited to 4 words). Moreover, we check the lexical category of the inserted mod-
ifiers between verbs and nouns (adjectives or adverbs, eventually the determiners
preceding the noun). We select the candidate if the constraints are fulfilled.

5.3.2 Evaluation of PolyExtractor

We evaluated our extraction module, PolyExtractor, by comparing its output with
the manually annotated corpus presented in Section 5.3.2.1. The comparison of
the output with the manual annotations is detailed in Section 5.3.2.2.

5.3.2.1 Reference corpus manually annotated with MWE

Several corpora are annotated in MWE (Candito et al., 2017), but we set up an
evaluation campaign using corpora for L2 learners. These texts are quite differ-
ent from newspapers or literary texts. Moreover, the classification of the MWE
adopted in our project is different from most other corpora. We thus randomly
selected 30 representative texts of the A1 to C2 levels (A1 : 2.056 words ; A2 : 3.100
words ; B1 : 3.209 words ; B2 : 5.705 words ; C1 : 7.827 words ; C2 : 12.466 words)
for our Corpus-M and manually annotated them.

The manual annotations of MWE in our project follow specific guidelines,
which differs from those used for the evaluation campaign of verbal MWE in the
PARSEME-FR project. PARSEME-FR proposes a detailed classification of verbal
MWE, available for several languages: idioms, light verb constructions (e.g. pren-
dre une décision ‘make a decision’), verbal constructions with multiple objects (o
let go), particle verbs (give up), pronominal verbs (se laver ‘to have a wash; sasseoir
‘to sit down’), etc. Candito et al. (2017) applied these choices to the French anno-
tated corpus PARSEME-FR. For our application, addressed to French FLE, we
simplified the PARSEME-FR guidelines. Thus, we restrict the classification to the
3 categories presented in Section 3 : idioms, collocations, and fixed expressions.
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Our classification of idioms partially follows the same criteria of PARSEME-FR,
but some idioms from PARSEME-FR have been classified as collocations in our
project (faire lobjet de ‘to be subject of , rendre visite ‘to pay a visit’), as the sense
of the expression is quite compositional. Light verb constructions (annotated in
PARSEME-FR as a specific class, combining light verbs which bear tense or mode
informations -to make, to do, to be- and predicative nouns - nouns referring to
an event or a state) are annotated in our case as collocations (if several forms of
the noun or several determiners are accepted) or fixed expressions (if the noun is
invariable). Unlike PARSEME-FR, we do not annotate pronominal verbs.

First, three coders annotated 6 texts following the guidelines and the results
were compared, to check the effectiveness of the guidelines and to eventually
improve them. We validated the annotations proposed by at least 2 coders and we
discussed the other cases. These discussions clarified and improved the annota-
tion guidelines and method. We annotated 30 texts from various CEFR levels. To
identify the reference corpus, the cases of disagreement were discussed. We evalu-
ated inter-coder agreement by an average F-mesure, using a reference annotation
for each pair (Candito et al., 2017). We computed Fleiss « for the category anno-
tation and delimitation. For the 2 metrics, we validated an agreement if the same
delimitation has been proposed by the coders (including prepositions, etc.). We
obtained an average F-mesure of 75.43% (75.6%, 77.4%, and 73.3%). Based on the
scale reproduced in Artstein and Poesio (2008; p.576), the intercoder agreement
for categories can be interpreted as substantial: an average of 0.63 (and respec-
tively 0.70, 0.61 and 0.59 considering various pairs or coders). The k scores for the
MWE delimitation are better: 0.74 for 3 coders and 0.74; 0.76; and 0.71 for pairs
of coders.

The analysis of the disagreement cases shows that the idioms and the fixed
expressions were correctly annotated. The disagreements generally arise at the
level of the collocations. The domain-specific MWE (mener une enquéte (to lead
an enquiry)) or free verb-noun combination (limiter laccés (to limit the access))
are considered as colligations (frequent word combinations) by some coders. A
total of 272 verbal MWE were manually identified (41 idioms, 98 collocations, 133
fixed expressions).

5.3.2.2  Results of PolyExtractor

First, we annotated the texts from the reference corpus with PolyExtractor and we
compared the results to the manual annotations. We considered that the detec-
tion is correct if there is an exact match with the MWE identified in the lexical
base (or one of their variants of possessive determiner or preposition) and the ref-
erence. We computed the F-measure, a commonly used metric in NLP to assess
extraction tasks (see Jurafsky & Martin, 2008, p.68), to evaluate the quality of the
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extraction with PolylexFLE. The F1 obtained is only 0.44 (precision is 0.46 and
recall is 0.42), which is rather low. The main reason for such results is that 39.33%
of manually annotated MWE from the reference corpus are not represented in our
lexical base. As PolyExtractor only identifies MWE stored in PolylexFLE, only 165
MWE (60.66% of annotated MWE) of the reference corpus are recognised by the
extractor. This drawback shows that the coverage of PolylexFLE remains limited.
However, a large coverage is not critical for pedagogical purposes as it is neces-
sary to identify the lexicon to be acquired by the L2 learners and not a collection
of old or rare expressions.

We proceeded to a detailed analysis of the automatic annotation to further
explain the reasons for the low F1 score. Idioms and fixed MWE are correctly
identified by PolyExtractor, even if modifiers or negations are present. Moreover,
the delimitation errors were provoked by the large number of variants generated
from the basic patterns. This step increases the risk of erroneous identification of
a free word combination as a MWE (ex. il a vu le jour en décembre ‘he was born
in December’ vs. il a vu le jour par la fenétre ‘he saw the daylight through the win-
dows’). Sometimes, the same sequence might have a different sense depending on
the context : faire des exercices a la maison ‘to do the exercises at home’ vs faire de
lexercice ‘to exercise’).

In the second step, we evaluated PolyExtractor’s capacity to identify MWE
from the lexical base and their variants. For this reason, we revised the manual
annotations keeping only the MWE included in PolylexFLE, by taking into
account the MWE that are already known (Ramisch et al., 2018), and we recom-
puted precision and recall.

In order to compute the precision, we identified the candidates correctly iden-
tified by Polyextractor. Some candidates are considered by PolyExtractor as vari-
ants of MWE but they are free word combinations : faire la route (to hit the road)
vs faire fausse route (to go the wrong way), avoir un sens (to have a sense) vs le sens
a été changé (the direction has been changed)... In some contexts, MWE with very
similar surface forms have been considered as equivalent (avoir droit (to be enti-
tled) et avoir le droit de (to have the right to)), but the sense is quite different.

Recall is a parameter which is more difficult to estimate: some MWE are over-
looked by the extractor because they are variants of the MWE from the database
(especially discontinuous elements). To compute the recall, we modified the man-
ually annotated corpus, by keeping only the MWE found in the database (or one
of their variants). With this new version of annotated data, the precision is better
(0.79), as the recall (0.93) and the F-mesure (0.86) for 89 MWE found by PolyEx-
tractor, 71 MWE correctly identified and 76 MWE manually annotated.
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5.4 From distribution to a single CEFR level

Once the verbal MWE have been identified using PolyExtractor, the last step in
the process of assigning CEFR levels to the MWE in the database consists in (1)
estimating the frequency distribution of each expression occurring in the corpus
and (2) transforming this distribution into a single CEFR level.

To estimate the MWE distributions, we replicated the methodology used by
Francois et al. (2014) to build the FLELex resource. In short, once the expressions
have been detected in the texts of the Corpus-M described in Section 5.1, we count
them in order to obtain, for each expression, a frequency vector according to the
following procedure below. Given an expression E; from our MWE database, it is
associated with a frequency vector F; = (f,, far f5o f5» fcr fc,) in which frequencies
are initialized to o. Then, each text of the corpus being associated to one of the
six CEFR levels, when a target MWE expression is found in a text, for each of its
occurrences, we increment by 1 the frequency f; of the vector, where j corresponds
to the CEFR level of the text. Unlike Francois et al. (2014), we only use normal-
ized frequencies (per million), without adapting them via a dispersion measure.
It should be noted that recent work (Pintard and Francgois, 2020) tends to confirm
that the frequencies obtained with this procedure are at least as predictive for L2
data as frequencies computed on a large corpus of authentic texts.

Table 3 gives an overview of the vectors obtained for some expressions. We
can distinguish different frequency profiles for the expressions in our list. Some,
such as aller bien (to go well) or avoir (+number) enfant (to have (+number) child),
are rather typical of the first levels of the CEFR and of concrete communication
situations (e.g. describing oneself, getting to know one another, etc.); others are
expressions commonly used in more professional communication situations (e.g.
prendre en compte (to take into account) or faire partie (to be part of)) and are
found at different CEFR levels; finally, some expressions clearly appear at later
stages of the learning process (e.g. étre en droit de (to be entitled to) or avoir ten-
dance (to have a tendency to)) and correspond to a more sophisticated use of the
language. The main issue of our approach is the relatively small number of occur-
rences of our expressions, which affects the robustness of the estimation of the
frequency distributions. This is due to the small size of the corpus, given the dif-
ficulty of collecting a large quantity of FFL texts associated with a reliable CEFR
level.

Once the frequency distributions were estimated, we transformed them into
a single CEFR level. This operation is far from obvious, as it can hardly be based
on empirically validated theoretical principles. Traditionally, frequency lists are
related to instructional levels through the creation of frequency bands (Cobb,
2013), or sometimes directly transformed into levels based on the rank of words in
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Table 3. Frequency vectors for a few examples

MWE expression A1 A2 B1 B2 C1 C2 Total
avoir (+nb.) enfant 76.71 36.09 0 0 o 0 12.82
aller bien 958.93 815.65 374.84 11.56 13.66 o 326.44
faire partie 12.79 43.31 72.41 28.89 54.65 92.2 52.46
prendre en compte o 14.44 8.52 17.33  20.49 23.05 13.99
étre en droit de 0 0 0 0 34.16 11.52 7
avoir tendance 0 o 34.08 17.33 40.99 0 19.82

the total frequencies (Kilgarriff ef al., 2014). When a frequency distribution com-
puted on instructional levels is available, as in our case, it seems more useful to
take advantage of the whole distribution rather than only the total frequencies.
A first approach, to transform our distribution into a single CEFR level, simply
assigns to a given MWE the smallest CEFR level in which it was observed in the
corpus (Gala et al., 2013). We call it the FirstOcc approach. Although simple and
questionable from a pedagogical point of view, this transformation rule has been
empirically validated on four Dutch-speaking FFL learners by Tack et al. (2016).
More recently, Alfter et al. (2016) developed the concept of significant onset of use
which consists in assigning to a MWE the first level whose frequency is suffi-
ciently greater than the previous one. Finally, Pintard & Francois (2020) trained
a supervised learning algorithm for transforming frequencies into CEFR levels
from Beacco’s reference level descriptors, but the model is only valid for single
words.

The preliminary version of PolylexFLE applied a very simple rule: the maxi-
mum relative frequency (MRF), i.e. the level where the highest frequency is found
or the mode. Thus, for the expression faire partie (to be part of) (see Table 3), the
level chosen will be C2, which seems inappropriate in view of the frequency dis-
tribution of this expression. In this article, we assume that a word or an expres-
sion must be encountered a certain number of times before it is assimilated. This
number varies in the literature, but is generally in the range of 6 exposures (Rott,
1999) and 10 exposures (Pellicer-Sanchez & Schmitt, 2010). However, this number
is not applicable as is, since the texts in our corpus - including only the reading
comprehension tasks — underestimate the presence of words and expressions in
the textbooks. This is why we finally opted for the following two transformation
rules: FirstOcc, described above, and SecOcc, which assigns to a given MWE the
CEFR level corresponding to the second occurrence of this MWE in the ordered
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statistical series.” For example, faire partie is assigned level A1 by the FirstOcc rule,
but level A2 by the SecOcc rule. The latter has the particularity of not assigning a
level to hapaxes.

After this transformation, we checked if the MWE already has a CEFR level
in the list of expressions obtained manually. When this is not the case, the levels
obtained via the two rules are added to the database, but if a level already exists,
we systematically kept the level obtained manually. Following this methodology,
we extracted and automatically annotated 580 expressions from Corpus: and 597
MWE from Corpus2. Some expressions are present in both corpora and also in
the database.

6. Evaluating the quality of the CEFR annotation

Following the automatic and manual annotation, we annotated 1,186 MWE out of
the 4,525 entries of the PolylexFLE lexical base. Two main issues are specific to
our approach. Firstly, the CEFR annotations come from several sources — Beacco’s
reference level descriptors and textbook corpora -, so the annotations could be
heterogeneous, especially as the corpus used for the study is quite small and the
estimation of the frequency vectors is then not as robust as one would wish for
a majority of the MWE. Secondly, we applied three transformation rules of the
frequency distributions (FirstOcc, SecOcc and MRF in the preliminary study), so
we should decide which is the best to predict the lexical receptive knowledge of
learners. For this reason, we carried out an evaluation experiment of the levels
produced by these three rules and, more globally, of the reliability of the CEFR
annotations of the PolylexFLE base for teaching FFL.

To set up the evaluation, we created a Google form composed of 61 expres-
sions selected by double stratified sampling. The first sampling criteria is that the
MWE should be either found in the reference vocabulary of Beacco (and has a
CEFR level assigned) (32 MWE), or was assigned a level using our automatic pro-
cedure only (29 MWE). The second criterion is that the expressions should have
diverse CEFR (A1 to C1). Additionally, we retained expressions getting the same
level by Beacco and the FirstOcc method, but also other expressions for which lev-
els varied according to the various sources. After sampling, we asked 52 volunteer
participants to fill their CEFR level in the Google form, and to indicate the MWE
that he/she knows among our sample of 61 MWE. The level distribution of our

2. Itis important to mention that this rule has been applied to the raw frequencies. Given the
small size of the A1 segment of the corpus, applying it on the normalized frequencies amounts
to calculating FirstOcc.
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participants is the following: 14 learners with the A1 level, 13 with the A2 level, 5
with Bi, 6 with B2, 9 with C1, and 5 with Ca.

We then aggregated the annotations on the known/unknown status of each
expression in order to determine whether there was agreement between the level
of the MWE in our database and the learners” actual knowledge. Specifically, we
compared the level of each participant (Np) with the level of the expression (Ny)
and aggregated the data of the experiment in the following manner. For a given
MWE, we collected 52 judgments expressed by learners whose level varied from
A1 to Ca. First, we divided the learners into three classes:

- Lower: the group of learners for which N, < Ny, i.e. whose proficiency level
is below the estimated MWE level;

- Equal: the group of learners for which N = Ng;

- Higher: the group of learners for which N > Ng;

Next, we calculated the percentage of learners in each of these three classes who
knew the target MWE expression. The optimal situation should correspond to a
percentage of 0% for the lower class (learners are not yet supposed to have studied
this MWE); to a percentage of about 50% for the Equal class (some learners will
have already encountered the MWE, while others will not) and about 100% for the
Higher class (as learners at a higher proficiency level should be well acquainted
with this expression).

Results are shown at Table 4. We can see that, of the three rules for transform-
ing frequency distributions into a single CEFR level, the one that comes closest
to the above theoretical percentages is FirstOcc. With the other two rules, the per-
centages increase in all three classes, which is expected. Indeed, as those rules will
assign higher levels to the MWE (e.g. faire face (to face) goes from A2 to C1), the
proportion of learners who know it by CEFR level does not vary, but there are
more learners included in the Lower group, which mathematically increases the
percentage of learners who know it in this class. Similarly, the percentage associ-
ated with the Equal class, which then corresponds to a higher CEFR level, also
increases. Table 4 also reports the results from the preliminary experiment by
Todirascu et al. (2019) that rely on the MRF rule and we can see that, with any of
our rules, we got a much better proportion of learners in the Higher class actually
knowing the expression. This probably means that the way we assigned the CEFR
levels to our expressions is now more in line with the actual knowledge of FFL
learners.

To conclude this section, it appears that transforming the frequency distribu-
tions learnt from a FFL corpus using the FirstOcc rule produces the best estimates
of CEFR levels for MWE expressions, based on our survey with 52 participants.
This result seems to be supported by the calculation of Spearman’s correlations
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Table 4. Average percentages of learners among the three groups who know the 61 MWE

Lower (%) Equal (%) Higher (%)

FirstOcc 44.7% 68% 89%
SecOcc 50% 75.6% 91.5%
MRF 55.6% 74.9% 92%
Todirascu et al. (2019) 45.6% 70% 76%

between the CEFR levels of the Beacco repository (for the 32 MWE that has one)
and the levels produced by our three rules. The FirstOcc rule presents a correla-
tion of 0.32, against 0.23 for 2ndOcc and —o0.07 for MRF. None of these 3 correla-
tions is significant, however. These discrepancies between the levels assigned by
experts and those obtained on the basis of a corpus have been discussed in more
detail by Pintard and Francois (2020).

7. Conclusion and further work

To improve the MWE knowledge of L2 learners, we built a new version of
PolylexFLE, containing 4,525 verbal MWE, 1,186 of which have been assigned a
CEEFR level. This level is obtained from pedagogical resources, or computed with
the help of NLP tools capable of finding verbal MWE in a lemmatized and CEFR-
level annotated corpus with the help of morpho-syntactic patterns, and by esti-
mating their distribution in the corpus.

To improve the quality of the extraction, we used the linguistic information
obtained from automatic parsing to detect the verb+object pairs and to verify if
these candidates are MWE. We evaluated our method, which relies on a lexical
database and a symbolic approach to extract the candidates, by comparing its out-
put to a manually annotated corpus (by three annotators). The manual anno-
tation showed disagreement between coders especially for collocations. The
evaluation pointed out that the coverage of the lexical database should be
improved, as several manually annotated MWE are absent from the database.
Moreover, our method handles a limited set of discontinuous MWE expressions:
our extractor uses the patterns to generate several variants of the MWE. In this
regard, performance is satisfactory, but a few variants are not found.

Finally, an experiment using 61 expressions evaluated by 52 FFL learners at
all levels allows to determine that the best transformation rules of the frequency
distributions obtained on a French corpus with the help of PolyExtractor is the
FirstOcc rule, which is coherent with the observations of Tack et al. (2016), but it is
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difficult to interpret. Another limit of the evaluation is that the FFL learners were
not tested to evaluate their level, but they were selected according to their class’s
level.

The PolylexFLE database (4,525 entries) will be available on line for the sci-
entific community on the github site of the project,” with a GNU LGPL licence
Creative Common license. We will distribute the PolyExtractor module, the refer-
ence corpus annotated in MWE and the annotation guide. The 1,186 entries with a
frequency distribution are quite similar to the resources developed by the CEFR-
Lex project and will be also available on the web site of the project (http://cental
.uclouvain.be/cefrlex/).

The method proposed by this study might be easily adapted to other data,
specifically of data produced by L2 learners. It will be possible to compare the dis-
tribution frequencies of MWE in the reception context — that we studied — with
those found in a production context. We will be able to characterize the pro-
gression of L2 language learners for the written texts. Another possible develop-
ment will be to train the discretization function which serves to transform the
frequency distributions of learners’ data, which was not possible for this article,
due to the lack of data.
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