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Abstract

Multiword expressions display multidimensional properties and a varying degree of compositionality. In this paper, we show a
preliminary study to systematically characterize multiword expression types using a set of lexical, morphosyntactic and semantic
features, in order to identify their fixedness degree. In particular, we built two sample lexical databases of 100 verbal (mainly emotion)
multiword expressions for French and for Modern Greek, systematically encoding these features. We then explore the correlation
between semantic features and lexical/morphosyntactic features, in order to better understand the link between lexical and
morphosyntactic fixedness and semantic compositionality. This pilot study opens an interesting path of lexicographic research that
would consist in systematically exploring a larger spectrum of linguistic features and of types of multiword expressions.

Keywords: multiword expressions; degree of fixedness; modelling and encoding MWEs

1 Introduction

Multiword expressions (MWEs) are combinations of several lexical items that display some idiosyncrasy at one or
several linguistic levels. They cover a large number of linguistic phenomena (Sag et al. 2001), including nominal and
verbal idioms, support verb constructions, phrasal verbs, complex grammatical words, named entities. They have been
the focus of a wide body of research both in linguistics and natural language processing for some decades. As an example,
we can mention the European research network PARSEME (COST Action 2013 - 2017) that brought together researchers
of multiple scientific fields, enabling substantial progress in modelling and processing MWE:s.

This paper aims at presenting a preliminary work on the identification of the fixedness degree of verbal multiword
expressions. We specifically focus on Modern Greek and French as verbal MWE databases exist with a large coverage of
encoded syntactic and semantic properties, that are organized in a lexicon-grammar (M. Gross 1986). Our study is built
on the work of M. Gross (1982) for French and the work of Fotopoulou (1993) and Mini (2009) for Modern Greek. Our
objective is to build a model representing the different fixedness cases (also for lexicographic purposes), by means of a
spectrum of linguistic features. The verbal MWEs in these databases are treated as elementary sentences for which all
possible fixed and non-fixed (or variable) arguments (if any) are consistently and uniformly encoded. The MWE
structures are represented as part-of-speech sequences. Selectional restrictions over the non-fixed or variable elements of
MWEs as well as syntactic phenomena (i.e., clitic and passive alternation, etc) - if any - are also encoded formally.
Finally, other grammatical phenomena such as agreement features (in person and number) are accounted for.

The article is structured as follows. First, it provides some background on multiword expressions (section 2). Section 3
describes the linguistic data, the methodology as well as the criteria used for our experiments. Section 4 presents the
encoding of the sample lexical databases. And finally, we provide a detailed analysis of the obtained results (section 5).

2 Background

Linguistic studies in the literature often characterize MWEs by their fixedness and non-compositionality. There are these
multiword expressions whose idiomatic meaning cannot be deduced from the meaning of their parts (Fraser 1970;
Bobrow & Bell. 1973; Swinney & Cutler 1979; Chomsky 1980; Gross 1982; Van der Linden 1992). In this case, one
cannot derive the idiomatic meaning of the idiom bite the dust (i.e. cease to exist) based on the meanings of the words
bite, the, dust. More precisely, there are three criteria that can help identify them. These criteria define the “fixedness” of
these expressions: (a) the semantic criterion: the meaning of an expression is holistic or non-compositional. This means
that its meaning cannot be derived from the regular combination of its constituents; (2) the lexical criterion: at least one
of the expression’s constituents does not have (or nearly so) paradigmatic variation; (3) the morpho-syntactic criterion: at
least one of the constituents cannot be treated as it would be in free sentences, because constraints for example on the
determiner or on the transformations, e.g. in passive (Lamiroy 2003). These criteria, however, do not always apply
uniformly, and the observed variability leads to the notion ‘degree of fixedness’ (Gross 1996).

Nunberg (1979) introduced the notion of idioms as combining expressions and, in these terms, semantic compositionality
refers to idiom elements that “carry identifiable parts of the idiomatic meaning” (Nunberg et al. 1994: 496). Based on this
notion, while distinguishing semantically decomposable idioms (spill the beans) from non-decomposable ones (kick the
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bucket), he supports that idioms vary in function of their semantic decomposability. What differentiates them is the
interaction between the literal and figurative meanings of their parts. In the example pop the question, there is a clear
association between pop and question, and their corresponding parts of the figurative meaning ‘propose marriage’
(normally decomposable idioms), whereas in the MWE meet your maker, the word maker makes a metaphorical
reference to a deity (abnormally decomposable idioms). It is, however, to be noted that an expression may be considered
fixed or less fixed depending on the theoretical framework adopted and the criteria used.

From a more computational linguistics perspective, the degree of compositionality of MWEs is often characterized by
numerical scores: for instance, using scales from 0 to n (McCarthy et al. 2003; Reddy et al. 2011; Roller et al. 2013;
Ramisch et al. 2016) with several individual judgements by MWE type, or based on binary judgments (Farahmand et al.
2015). The encoding can also be categorial like in (Gurrutxaga & Alegria 2013) where the expressions are classified in
three categories (idiomatic, collocational and free combination).

Concerning the European research network PARSEME (COST Action 2013 - 2017), various surveys have been produced
on either their representation, their grammatical modeling, and their processing (Sailer & Markantonatou 2018;
Parmentier & Waszczuk 2019). One of the greatest outcomes is a multilingual corpus annotated in verbal MWEs for 20
languages relying on unique guidelines based on decision diagrams integrating precise linguistic tests (Savary et al. 2017;
Ramisch et al. 2018).

3 Linguistic data - methodology - criteria

For our study, we constructed a small set of 65 verbal multiword expressions for both languages. This list of modern
Greek and French MWEs that mainly pertain to the semantic field of emotions was manually compiled from data listed in
existing lexicon-grammar tables for Greek and French. The extracted expressions have different syntactic structures in
order to test the fixedness degree with respect to a series of tests. These tests are those which, in principle, enable to
define a fixed expression like more and more studies show such as in M. Gross (1982), G. Gross (1996), Lamiroy (2003),
Vincze (2011), Sailer & Wintner (2014), Stone (2015):

1. Lexical criteria: Fixedness can be identified by testing whether there exists a paradigmatic break on each
lexical elements, e.g. while having Max casse (le jouet+le verre) a Marie with the compositional meaning Max breaks
Marie’s (toy+glass) (lit. Max breaks the (toy+glass) to Marie}, we get Max a cassé (les pieds +*le jouet+*le verre) a
Marie with the meaning ‘Max gets on Marie’s nerves’ (lit. Max broke the (feet +*toy+*glass) to Marie); These criteria
enable the evaluation of the exclusive co-occurrence of the expression components.

2. Morphosyntactic criteria: non-regular restrictions apply on the determiner distribution or on the morphological
variants (e.g. number), as well as on some transformations like passivation or pronominalization. For instance, the verbal
expression Mov kornxov ta frota (lit. I have the livers cut) with the meaning "I was very frightened’ do not allow any
modification over the fixed constituents: *Mov kdnnke to nmop (lit. I have the liver cut).

3. Semantic criteria: traditionally, the main criterion is the following: the meaning of the expression is non-
compositional, i.e. it is not predictable from the meaning of its components. But generally speaking, the meaning of a
verbal expression can emerge from different combinatorics. Consequently, to detect whether an expression is
semantically compositional or not, we have examined independently (and in correlation) the verb and the nominal
arguments of the expression similarly to Mini et al. (2011), with tests like:

i. the element keeps its literal meaning,
ii. the element has a metaphorical meaning or is an extension of the literal meaning.
iil. the element or the meaning of the whole sequence has nothing to do with the literal meaning

Mini et al. (2011) examined in each expression the type of relationship between the verb and the nominal arguments.
They studied whether the configuration verb + nominal complements in a given expression is unique and specific to
derive the global meaning, or the given elements, on the contrary, always keep the same meaning by combining with
other elements. In the example Luc nage dans le bonheur [FR] (lit. Luc swims in happiness), meaning ‘Luc is happy’ the
word nage (swims) is not related to its literal meaning but it is a metaphorical usage (case ii) and the word bonheur
(happiness) has its literal meaning (case i). On the other hand, /ui casser les pieds [FR] (lit. him (Ppv) to-break the feet),
meaning ‘get on his nerves’ the words casser (break) and pieds (feet) are not related to their literal meaning (case iii.). On
the contrary, in the example pov payioe v kapdia [GR] (lit. he broke my heart) the verb retains the core meaning of
‘cracking without being cut into pieces’ that it has in the sentence pdyioe 1o motpr (“the glass cracked”) by a semantic
extension to a non-tangible/abstract level (case ii). On the other hand, the noun xapdia (“heart”) is a semantically
autonomous constituent of the sentence since it refers to the inner emotional world # xopdic pov ‘my heart cracked’ (case
ii). In example Marie monte sur ses grands chevaux [FR] (lit. Marie (climbs/rises/gets) on her big horses) the meaning of
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the verb monter and its complement ses grands chevaux has nothing to do with the meaning Marie gets on her big/high
horse (case iii)."

We also used standard tests to identify support verb constructions (Gross 1988; Fotopoulou 1992). They are specific
multiword expressions as the nominal element keeps its literal meaning, while the verb has a neutral value. We examined
three criteria: reduction in a noun phrase with deletion of the support verb, nominalization of the expression prendre une
décision (lit. take a decision, with the meaning make a decision) = prise de décision (meaning decision making), unique
relation of the nominal element to the subject. We considered that encoding such tests would contribute to modeling the
fixedness degree.

4 Encoding
The expressions are encoded in a table: a row corresponds to a lexical entry (a multiword expression), a column
corresponds to a lexical, syntactic or semantic feature like in M. Gross (1986). More precisely, the features encoded are:

e the source lexicon-grammar table in French and modern Greek from which each individual MWE has been
extracted,

o the lexical values of the components of the MWEs at every syntactic position,

e valency properties of the verbal expressions, including its arguments and their distributional properties; for
instance, the French MWE casser les pieds (lit. break the feet, ‘get on one s nerve’) has two arguments: a non-
restricted subject and a human complement introduced by the preposition a (to),

e properties on the lexicalisation of the MWE components: non-substitution by a semantic neighbour (i.e.
paradigmatic break), non-deletion,

e Syntactic study of the whole sentence: pronominalisation, passive/ergative transformation, support-verb
construction,

Semantic study of the individual lexical elements of the expressions: literal, metaphoric, or meaning extension,
Global meaning of the sentence: non-compositional- metaphoric/extension

A sample of these tables are provided in Table 1 for French and in Table 2 for Modern Greek. The description of feature
labels and their possible values are defined in table 3. Note that, for clarity, the features given in this table constitute a
subset of all encoded properties:
o the list of lexical components at various syntactic positions: V (verb), P (preposition), D (determiner), A
(adjective), N (noun),
e some lexical, morphosyntactic and semantic features regarding the lexical MWE components (cf. table 3) ,
o the glosses and translations in English of the MWEs

We do not show, for instance, the selected prepositions, the list of lexical elements (if any) that can substitute the MWE
elements when there is no paradigmatic break using the lexical criteria, and other syntactic properties (ex.

pronominalization).
MWE LEX MORPHOSYNT SEM GLOSS translation
v P D A N L1 |L2 (Ml |M2|[M3]|M4]|S1]|S2]S3

essuyer une insulte + |+ |+ + + + 1 1 1 endure an receive an
insult insult

trembler | de peur + |+ |- + + / 0 1 0 shake of fear | be terrified

remuer r ame + |+ |+ + + + 0 1 0 | stir the soul touch

briser le coeur - + |+ + - + 0 |o 0 | breat the break one’s
heart heart

I According Mini (2009) and Mini et al. (2011), the combinatorics of the above criteria led to two general groups: non

compositional/typical (ra pdprwoe oto kdéxopa (literally He loaded them on the rooster) meaning ‘I did not act at all, as I was feeling

lazy’ and compositional/non typical expressions that can be divided into quasi-typical expressions such as pdyioe n xopdid pov,
(literally my heart cracks) meaning ‘I am in deep grief’ or ‘it broke my heart’ and the conventional expressions such as pov avoiéov

véor opilovreg (literally they opened new horizons to me).
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monter a la téte - + |+ - - / -1 10 0 | climb to the got to one’s
head head
monter sur | Poss grands | chevaux | - - + - - / -1 | -1 | -1 [ climbonPoss | geton Poss
big horses high horses
casser les pieds - - - - - - -1 | -1 | -1 | break the feet | get on one’s
nerves

Table 1: Sample of the French MWE table.

MWE LEX MORPHOSYNT SEM GLOSS translation
v P D A N L1 | L2 (Ml [M2|[M3|M4|S1]S2]|S3
avolym Spouo - - + - - - 1 0 0 The road is There are
(ywr) open for... no
obstacles
left for
paaval o Aoy + |- - - - + 0 1 0 | Nloses his be
Poss-0 words speechless
(with
emotion)
nhywoe 10 aipa - - + - - / 0 |0 0 | My blood I was
Poss-0 freezes terrified
Gvoyav T Aopmaxt | - - - - - / -1 | -1 | -1 [ They lit the I was very
o Poss-0 lamps angry
dev pov Koppt - - - - - / -1 |-1 |-1 | Notcarea ‘I couldn’t
Kafyeton scrap care less’
Table 2: Sample of the Greek MWE table
CAT Label | Description Value
LEX L1 possible substitution of the noun | true (+) or false (-)
L2 possible substitution of the verb | true (+) or false (-)
Ml the determiner is flexible true (1), false (-) or a class label (ex: Poss = possessive determiner)
MORPHO-SYN | M2 possible ellipsis on the verb true (+) or false (-)
M3 possible ellipsis on the noun true (+) or false (-)
M4 possible passivation true (+), false (-) or N/A (/)
S1 semantic meaning of the verb literal (1), metaphorical (0) or no relationship (-1)
SEM S2 semantic meaning of the noun | literal (1), metaphorical (0) or no relationship (-1)
S3 semantic meaning of the MWE literal (1), metaphorical (0) or no relationship (-1)

Table 3: Sample of feature label descriptions

5 Results and discussions

Results show a large variety of behaviors. In general, we can observe a correlation between the different types of criteria
in the extreme cases of the continuum between entirely non-compositional and almost free expressions. We also observe
a grey zone with some unexpected behaviors. A traditional assumption considers that the more an expression does not
accept lexical substitutions, the more it does not accept syntactic transformations like passivation, the more it has a non-
compositional meaning. However, in some cases, this is not true. For instance, in French, casser du sucre sur le dos (lit.
break some sugar on the back), meaning ‘talk about someone behind her/his back’ accepts passivation, while it does not
accept any substitution for its lexical components.
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In order to better visualize the correlation between lexical/morphosyntactic features and semantic ones, we decided to
provide a numerical score for each of the two types of features. To do so, we first replaced each non-numeric value in the
tables by numeric ones using the following rule: a + symbol is assigned a +1 value, a - symbol is assigned a -1 value,
other symbols are given a 0 value, except when it is not appropriate (/ symbol in the tables). Note that for the semantic
features, a given lexical element of a given expression is associated with the value 1 when it has its literal meaning, 0
when it has its metaphoric meaning, -1 when it has no relation with the literal meaning. The global score for a type of
feature for each individual MWE is the average of the scores of all encoded features of this type.

For instance, the expression briser le coeur in Table 1 encodes two - values (-1) and four + values (+1) regarding
lexical/morphosyntactic features. Therefore, by averaging the corresponding numerical values, it reaches a score of 0.33
(2/6). Regarding semantic features, the average of the corresponding values (i.e. O for the three semantic tests) is 0. Thus,
the expression briser le coeur is associated with the pair of values (0.33,0). It is the same for Greek expressions like
maywoe to aiuo uov (litt. My blood freezes) ‘I was terrified’. In this case, lexical and morphosyntactic features are
encoded with four - values and one + value, leading to the score -0.6 (-3/5). The semantic encoding includes three 0
values, leading to a 0 score. The expression then corresponds to the pair (-0.6,0).

Such an approach means that we consider that all features have the same weight. Thereafter, we consider that the global
score for the lexical/morphosyntactic features corresponds to the degree of lexical/morphosyntactic fixedness, and the
global score for the semantic features corresponds to the degree of semantic non-compositionality. For the two examples
above, briser le coeur with a positive value (0.33) tends to be flexible from a lexical and morphosyntactic point of view.
The greek expression ndywaoe 1o aiua pov with a negative value (-0.6) tends to show lexical and morphological fixedness.
Results on French are given in the bubble chart in Figure 1. The horizontal axis (resp. vertical axis) corresponds to the
global score of the lexical/morphosyntactic features (resp. semantic features). The bubble size depends on the number of
multiword expression entries having the corresponding pair of scores: the more numerous the bigger.

The score pairs corresponding to entirely frozen and non-compositional expressions are positioned in the lower-left
corner such as casser les pieds with only - values (-1) for lexical/morphosyntactic tests and -1 values for semantic tests. It
is the same for Greek expressions like dev pov xatyeton kapei (lit. care a scrap) ‘I couldn't care less’, which only encodes
- values both for semantic and lexical/morphosyntactic features, showing it is semantically non-compositional. The score
pairs corresponding to almost free and compositional expressions are positioned in the upper-right corner such as essuyer
une insulte ‘receive an insult’. The results seem to confirm the existence of a grey zone in between the extreme cases, as
one can observe a continuum between the extreme cases, i.e. the part of the graph in between the extreme cases is fully
filled with bubbles.

Furthermore, the chart overall shows a rough linear correlation between the degree of lexical/morphosyntactic fixedness
and the degree of semantic non-compositionality. Bubbles tend to be in the lower-left and upper-right parts of the chart,
tending to show that the more the expression is lexically and morpho-syntactically flexible the more it is semantically
compositional.
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Figure 1: Bubble chart showing the correlation between lexical/morphosyntactic features and semantic ones for French. The horizontal
axis (resp. the vertical -axis) corresponds to the global score of the lexical/morphosyntactic features (resp. semantic features). The
bubble size depends on the number of multiword expression entries having a given pair of scores.

6 Conclusion
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This paper presented a methodology to encode the fixedness degree of verbal multiword expressions that is characterized
by a set of lexical, morphosyntactic and semantic features. This pilot study with a specific focus on two languages and a
limited set of multiword expressions has shown that formal lexical and morphosyntactic properties tend to approximate
semantic compositionality degree though this correlation is somewhat unclear in a 'grey zone'.

Future work should consist in extending this encoding to a larger set of multiword expressions for both languages. This
methodology can be applied to other languages, in the same way as it has been applied in the lexicon-grammar
methodology for multiple languages. We also plan to compare such an approach with statistical and distributional
methods.
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