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ABSTRACT

Many studies have argued that idiomaticity judgment should be based on multiple aspects, including both semantic

and formal fixedness, also known as inflexibility. However, the results delimiting idiomaticity are far from scarce. Although

the validity of the notion of fixedness has been challenged, the fixedness of fixed expressions and collocations are still

considered of the same nature, differing only in degree. The difference in fixedness between fixed expressions and

collocations is still ambiguous, creating several barriers to further study of idiomaticity. This article aims to define the

idiomaticity of nominal compounds by reviewing the fixedness of nominal compounds and that of collocations. The

research was conducted on a finite lexical list based on French lexical resources. The parameters for fixedness were defined

and annotated on the basis of the corpus provided in Sketch Engine, and the data were processed with the support of

statistical models. The results reveal the difference in fixedness between nominal compounds and collocations, challenging

the argument that collocations are constructions that stand on the continuum of free to fixed phrases. This study proposes a

new perspective on fixedness and provides unique insight into the idiomaticity of nominal compounds.
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1. Introduction

Nominal compounds, or compound nouns, belong to a

specific category of compounds and are defined as sequences

combined with multiple lexemes, displaying lexical, syntac-

tic, semantic, pragmatic, and/or statistical idiomaticity [1].

Nominal compounds have long been considered fixed ex-

pressions that can be discriminated in terms of the degree of

fixedness, in both semantic and formal fixedness [2–6]. How-

ever, the semantics of compounds are not always opaque,

and they share many properties (co-occurrence, semantic

transparency/opaqueness, paradigmatical restrictions) with

other complex expressions, especially collocations. Statis-

tical criteria essentially define collocations: they are words

that tend to appear together more often than would be ex-

pected by chance [7–11]. A prototypical collocation is a phrase

constructed A+B or B+A, where lexical Item A is the base

of collocation selected by the speaker, and B is the collocate

of A selected according to the combinatorial properties of

A [11, 12]. The boundaries between compounds, collocations,

and other complex expressions are often fuzzy; they are seen

as somewhat overlapping on a continuum of idiomaticity,

and collocations are placed on a free–fixed phrase contin-

uum [13–21].

However, some studies have questioned the validity

of using the notion of fixedness to judge idiomaticity [22–25].

These studies were based on observations of certain syn-

tactic behaviors in specific compound nouns, which cannot

adequately reflect the overall degree of fixedness of a com-

pound noun or account for the distribution of fixedness across

compound nouns and collocations. The degree of fixedness

should be measured by considering multiple parameters in

terms of both semantics and forms. Nevertheless, no com-

prehensive quantitative study on fixedness has reviewed its

validity in the judgment of idiomaticity. It remains unclear

how fixedness is distributed across compound nouns and col-

locations and whether the degree of fixedness can distinctly

differentiate the two (and if so, what the threshold might

be—at what point does an expression cease to be a com-

pound noun and become a collocation?). Additionally, the

fixedness of fixed expressions and that of collocations has

often been considered to be of the same nature, differing only

in degree [2, 18, 26–33]. No study has explored the differences in

these fixedness parameters—such as compositionality, sub-

stitutability, and morphosyntactic transformability—between

nominal compounds and collocations. It remains uncertain

whether the difference in fixedness between the two is merely

one of degree or if it is a fundamental difference in nature.

As a result, it is unclear whether idiomaticity can be defined

as a scalar value on a continuum.

The ambiguity surrounding the difference in fixedness

between nominal compounds and collocations creates sev-

eral barriers to further study idiomaticity. This study aims to

redefine the idiomaticity of nominal compounds by review-

ing the validity of the degree of fixedness in distinguishing

compound nouns from collocations and then revealing the

difference in fixedness between nominal compounds and

collocations on the basis of a quantitative analysis. This will

provide accurate data and theoretical insights for future re-

search on idiomaticity. This research looks to the corpus for

elaborating the annotated data and to the statistical models

for computing. The study specifically focuses on adjective

+ noun (Adj + N) and noun + adjective (N + Adj) nominal

compounds and collocations, which are often confused in

idiomaticity judgments. The article begins with a literature

review of the idiomaticity criterion. The experimental results

are subsequently described and analyzed after the research

methods used are addressed. Finally, the idiomaticity of

nominal compounds is defined by investigating the fixed-

ness of nominal compounds and collocations in semantic

and syntactic terms.

2. Literature Review

Early studies inspired by generative linguists equated

idiomaticity with noncompositionality [34–36], which means

that the meanings of the parts do not add up to the meaning

of the whole [37]. Noncompositionality, sometimes referred

to as decomposability, analyzability, or transparency, is a gra-

dient [38]. Libben [39] introduced a morpheme-based model

for processing the morphology of compounds and consid-

ered that transparent compounds could be paraphrased with

the pattern “compound (N1N2) being N2,” e.g., “a blue-

berry is a berry.” He proposed four degrees of transparency:

transparent–transparent (TT), where both constituents are

transparently related to the compound meaning (e.g., “blue-

berry”); transparent–opaque (TO), where only the first con-

stituent is transparent, whereas the second is opaque (e.g.,

“shoehorn”); opaque–transparent (OT), where the first con-
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stituent is opaque, and the second is transparent, such as

strawberry. Finally, both constituents are opaque, yield-

ing opaque‒opaque (OO) combinations such as bighorn (‘a

species of sheep’). Nevertheless, Sandra [40] argued that

compositionality should be distinguished from transparency.

Transparency refers to the relationship between compound

and constituent meanings, whereas compositionality refers

to the possibility of predicting the overall meaning from the

constituent meanings. There may be a semantic relationship

between a transparent compound and its constituents, but

the overall meaning of the compound is often greater than

that of its constituents [41]. Reddy et al. [42] considered both

transparency and compositionality as questions of mean-

ing predictability, and the semantic relationship between

compound constituents has a neglectable function in whole-

meaning prediction. However, noncompositionality cannot

serve as a criterion of idiomaticity since both composition-

ality and noncompositionality occur in idioms and colloca-

tions [26], as illustrated in opaque collocations such as peur

bleue (fear + blue, ‘great fear’), colère froide (angry + cool,

‘suppressed anger’), and grand café (big + coffee, ‘coffee

of high quality’), where the interpretation of the collocate is

neither predictable nor transparent, and the collocations are

noncompositional [43]. Nunberg et al. [38] argued that noncom-

positionality fails to recognize several important dimensions

of idiomaticity, including figuration and conventionality, un-

predictability of meanings on the basis of knowledge of the

independent conventions of their constituent parts.

Substitutability, sometimes called collocability, was

considered a criterion for idiomaticity in several early stud-

ies. Substitutability investigates whether parts of a phrase

can be substituted for others without losing idiomatic inter-

pretation and is connected to the question of productivity

since substitution leads to the production of new combina-

tions. However, (non)productivity occurs both in compounds

and collocations. For example, in the collocation ferme es-

pérance (firm + hope), the adjective ferme (‘firm’) cannot be

substituted by its synonym fort (‘strong’): *forte espérance

(‘strong hope’) [44], and in the compound emballage mai-

gre (packaging + thin, ‘skinny packaging’), the adjective

maigre cannot be substituted by its synonym mince (‘thin’).

Vašků [33] argued that (non)productivity should be considered

a feature of idiomaticity since “speakers must store and re-

trieve a formation based upon unproductive processes as one

unit without segmenting it into its components,” whereas

(non)productivity should not be a criterion of idiomaticity

in English because it does not represent an idiosyncratic

phenomenon for two main reasons. First, an overwhelm-

ing majority of unproductively formed English words are of

origin Latin or Greek loanwords and words formed within

English by analogy with these Latin and Greek words, and

they exist within a system with certain rules that are not used

(normally) to form new lexemes; second, the production of

these words is approached in different ways from that of

word combinations. It is widely acknowledged that neither

noncompositionality nor nonsubstitutability alone can be

equated with idiomaticity.

The view that idiomaticity is a complex concept as-

sociated with various forms of formal transformability,

also called flexibility, has been supported by many re-

searchers [2, 28, 45–49]. Gross [28] introduced the notion of fixed-

ness and argued that compounds are fixed to varying degrees.

He attempted to subject compounds to syntactic transforma-

tions, such as deletion or replacement of word sequences, lex-

ical and syntactic substitutions with or without semantic shift,

and the addition of information for measuring their degree of

fixedness. It has been argued that semantic noncomposition-

ality, paradigmatical constraints (substitutability), and mor-

phosyntactic constraints (transformability) are three main

features that together characterize fixedness [3, 4, 28]. Anscom-

bre [50] grouped the criteria of fixedness into three categories

inspired by Gross’s work: referential fixedness, which is

the absence of reference to specific entities and, hence, the

difficulty of modifying the determinants in a fixed phrase;

transformational fixedness, which is the impossibility of

passivation, of the pronominal recovery of the constitutive

elements, and of modifying the order of the constituents;

and finally, semantic fixedness, particularly concerning the

synonymous paradigm and the noncompositionality of mean-

ing. From a usage-based approach, Wulff [18] claimed that

idiomaticity judgment relies on multiple features, includ-

ing compositionality, formal fixedness, and flexibility, such

as syntactical flexibility, which is tested if (or to what ex-

tent) specific syntactic transformations are possible, lexico-

syntactic flexibility (primarily defined as lexical insertion),

and morphological flexibility regarding morphological vari-

ations (e.g., tense, aspect, and negation). Idiomaticity is

considered a scalar, complex concept that captures the id-
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iosyncrasies of all multiword units, which can be classified

on a collocation–idiom continuum [5, 13–17, 19–21, 26].

However, Sliwa [23] declared that analyzing compo-

nents from the point of view of their fixedness fails to distin-

guish compound nouns from other expressions. Considering

only the syntactical side risks of confusing a collocation with

an endocentric compound noun, which has a head transmit-

ting its semantic and syntactic properties to the compound,

e.g., terminal pétrolier (terminal + petrolic, ‘oil terminal’),

because the compound nouns are often subject to erasure

transformation [51], especially in the case of terms (endo-

centric compound nouns), which are characterized by the

successive addition of modifiers that specify the referenced

concept. Examples are the complex term détecteur d’horizon

terrestre (detector + horizon + terrestrial, ‘horizon detector’)

and the reduced term détecteur terrestre (detector + terres-

trial, ‘horizon detector’). She argued that a compound noun

is a designated entity with a preestablished reference, which

does not distribute its meanings among its components [38].

Only reference distinguishes compound nouns from other

expressions. Chakiri [24] questioned the fixedness in terms of

semantics. He concluded that fixed expressions consisted of

translating an object or an event by a sequence of lexical units,

which assumed a link between a signifier and a signified, and

this link was established by denomination. Goes [25] believed

that collocations should be considered devoid of fixedness, as

most impossibility of transformation in collocations is due to

the nature of adjectives themselves, called pseudo-fixedness.

By examining the syntactic behaviors of the adjectives in

the syntagms N + Adj, he argued that nominal compounds

were different from collocations by their denomination and

the adjectives in collocations should retain their function of

modifying. However, these studies that question fixedness

have typically been based on observations of certain factors

in compound nouns or collocations, which cannot reflect the

overall degree of fixedness of one compound noun nor do

they account for the distribution of fixedness degree across

compound nouns and collocations.

To summarize, fixedness is an important notion for

considering idiomaticity comprehensively, but two issues

remain unresolved in the research on fixedness. First, the

degree of fixedness should be measured via multiple parame-

ters in terms of both semantics and forms. However, current

research [22–25] that questions fixedness has typically been

based on observations of some syntactic transformations in

certain compound nouns, which cannot provide an accurate

and comprehensive assessment of the degree of fixedness of

different expressions. Second, there has been no discussion

on whether the mechanisms of transformability and substi-

tutability in compound nouns and collocations are different.

If fixedness is not only a question of degree, can idiomaticity

be defined as a scalar value on a continuum?

In the following sections, a detailed quantitative analy-

sis of the degree of fixedness of compound nouns and collo-

cations is provided and the fixedness-related linguistic behav-

iors (compositionality, substitutability, and morphosyntactic

transformability) exhibited by both are compared using a lin-

ear regression model, which provides empirical evidence for

revealing the differences in substitutability and transforma-

bility between compound nouns and collocations.

3. Methodology

3.1. Resources

The study data were established based on the French

lexical resources DELA and LAF. DELA includes 102,073

simple entries (102,073 different lemmas) and 83,604 com-

pound entries (83,604 different lemmas). DELA is described

by morphology and inflection. Each entry is registered with

its canonical form (lemma) associated with grammatical and

semantic codes. The grammatical code indicates the gram-

matical category of the entry and the grammar, which al-

lows for the generation of different inflected forms from the

canonic form. The semantic code indicates the semantic cat-

egory of the entry, such as HumColl (collective nouns of peo-

ple), Conc (concrete noun), Abst (abstract) and z1 (general

language).1 In DELA, compound words are distinguished

from simple words based on a formal definition: a simple

word is a sequence built on the alphabet, and a compound

word is a sequence of simple words. The compounds without

a blank space or punctuation mark separating the constituents

were recorded as simple entries; for example, deltaplane is

registered as a simple entry, while delta-plane is taken as a

compound entry. Therefore, many neoclassical compounds,

1The taxonomy of the semantic codes used in DELA is available at https://unitexgramlab.org/releases/3.1/man/Unitex-GramLab-3.1-

usermanual-en.pdf
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such as homicide (‘homicide’) and cyclomoteur (‘moped’),

as well as pseudo-compounds, such as logiciel (‘software’)

and électroménager (‘family appliances’) in French, were

registered as simple entries in DELA. The compound words

were distinguished from free phrases based on the principle

that a sequence of simple words is compound if at least one

of its syntactic, distributional, or semantic properties can-

not be deduced from the properties of its constituents. The

compounds were rather distinguished based on the judgment

of French native speakers according to the proposed princi-

ple. There was no systematic annotation or comprehensive

measurement of the degree of fixedness for distinguishing

compounds.

LAF is a general public version of the Explanatory and

Combinatorial Dictionary of Mel’čuk et al. [52], providing

a fine lexicographical description of lexical relationships,

including semantic derivations (e.g., synonymy, antonymy,

and nominalization) and collocations [12, 53, 54]. All types of

collocates, such as adjectival collocates, verbal collocates,

and nominal collocates, were collected. LAF includes a total

of 20,000 semantic derivations and collocations of French.

The collocations in LAF are collected based on the definition

of collocations given by Hausmann [11, 55] and Mel’čuk [52];

in other words, collocations are linguistic expressions in

which the base keeps its primary meaning while the other

element, called collocate, which can be transparent or not, is

in an irregular and/or constrained manner. By examining six

main collocation dictionaries in English and French based

on the size of the nomenclature and the proposed syntactic

and semantic treatments, Tutin [56] argued that the collocation

precision and coverage of LAF are higher than other colloca-

tion resources or language dictionaries in French, the access

to collocations is systematic, and the linguistic information

associated with each entry is fine and comprehensive.

3.2. Data Collection

The study presented in this article focuses on N + Adj

and Adj + N nominal compounds as they are most easily

confused with collocations. Both morphological compounds,

formed by combining two lexemes of a language without

syntactic phenomenon [57–61], and syntactical compounds,

lexicalized from syntactical constructions, are considered

as nominal compounds in our study. Three types of mor-

phological compounds are distinguished: a) neoclassical

compounds, that are formed along two bases of Greek or

Latin origin and are not syntactically autonomous in French,

connected by a linking element like i, o, and a [62, 63], such

as [micro][céphale] (small + head, ‘microcephalic’) and

[méga][lithe] (large + stone, ‘megalith’); b) native com-

pounds, composed of two lexemes of current French lexicon

without linking element, such as wagon-fumeur (car–smoker,

‘smoking car’) and homme-grenouille (human–frog, ‘expe-

rienced diver’); c) and concealed compounds [64] or also

called pseudo-compounds [65] formed of at least one trun-

cated French lexeme such as [afro]-[brésilien] (African +

Brazilian, ‘Afro-Brazilian’) and [ludi][ciel] (game + soft-

ware, ‘game software’) [66]. The neoclassical compounds

and pseudo-compounds of N + Adj/Adj + N are excluded

from the data for the following reason: words of Latin or

Greek origin, loanwords exist within a system with certain

rules which are not used (normally) anymore to form new

lexemes, and their production is approached in a different

manner from that of word combinations [33].

DELA includes 29,199 N + Adj compounds (29,199

different lemmas) and 2,121 Adj + N compounds (2,121

different lemmas). The entries are registered in alphabetic

order. For N + Adj compounds, the paradigmatically related

compounds with the same head noun are listed adjacent to

one another, for example, crème allégée, crème bronzante,

crème brûlée, crème catalane, and crème dermique, while

for Adj + N compounds, the compounds with the same col-

locate are listed adjacent to one another, such as arrière ban,

arrière bief, arrière boutique, arrière bras, arrière cabinet,

and arrière cavité. In total, 6,464 different head nouns were

found. The nouns assigned different semantic codes are dis-

tributed throughout the list of N + Adj/Adj + N entries. Thus,

500 N + Adj/Adj + N compounds were extracted using a

computational program that read the entries and rewrote 500

entries randomly in the data list. These 500 entries cover com-

pounds of different head nouns and semantic codes. Compo-

sitional, partially noncompositional, and noncompositional

compounds were included. Subsequently, the head nouns of

the extracted compounds were taken as the bases for extract-

ing 500 Adj + N/N + Adj collocations randomly from LAF.

However, it was observed that several units were collected in

both DELA and LAF due to disagreements among linguists

regarding the classification of nominal compounds and col-

locations. Therefore, the phrases that were registered in both
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DELA and LAF were removed to obtain two lists of phrases:

a list of nominal compounds that are rarely considered collo-

cations and a list of collocations that are rarely considered

nominal compounds. Then, after removing the overlapping

part, the collected data were examined to see if they can be

clearly distinguished based on their degree of fixedness; if

not, how they distribute according to their fixedness values.

Finally, 47 overlapping phrases were removed from the data

list, and then 490 nominal compounds and 462 collocations

were obtained as study data.

3.3. Corpus

The annotation and analysis were executed based on the

French Web Corpus provided in Sketch Engine,2 a platform

for exploring corpora in more than 90 languages. Sketch

Engine allows to generate concordances (i.e., to display the

search word or phrase in context), a frequency list of all the

words in a corpus and an n-grams list based on co-occurrence

calculation, and to extract the keywords of a corpus. The an-

notation was conducted based on its function of concordance

to verify in context whether a transformed phrase still main-

tains the idiomatic interpretation. The French Web Corpus is

a set of corpora comprising texts collected from the Internet

and consists of 20.9 billion words. The French Web Corpus

contains many varieties of the French language—European,

Canadian, and African French—and the texts were collected

between 2019 and 2020 to enter the corpus of Sketch Engine.

3.4. Annotation of Data

Four parameters of fixedness were defined and anno-

tated: compositionality, substitutability, morphological re-

strictions, and syntactical transformability. The annotation

was conducted manually by three linguists who are native

speakers. The result was validated only if two-thirds, or all,

of the linguists concurred with the annotation of each phrase.

Compositionality annotation, substitutability annotation, and

syntactical transformability annotation were conducted based

on the proposed principles (as presented in the following),

while morphological restriction annotation was performed

using the morphological and inflectional information pro-

vided by DELA. The pseudo-fixedness, resulting from the

morphosyntactic properties of adjectives [25, 38], was taken

into account in annotation. As the majority (88.87%) of ad-

jectives in nominal compounds and collocations present the

pseudo-fixedness in at least one of the defined syntactical

transformations, the score of 0.5 was adopted for differenti-

ating the pseudo-fixedness from the true fixedness, assigned

the score of 0, and the nonfixedness, assigned the score of 1,

during data annotation.

3.4.1. Compositionality Measurement

In this work, compositionality is considered to pre-

dict the whole meaning from the constituent meanings. The

measurement of compositionality is based on the morpheme-

based model of Libben [39] but also considers the role of

semantic relations in meaning prediction. The constituent

meanings and their sum meanings are compared with the

whole meaning of each construction. It is assumed that the

opacity or transparency of the head noun of an N + Adj/Adj

+ N nominal compound has a more significant impact on the

meaning prediction of the whole. Five degrees of composi-

tionality are identified:

• CAT0: if neither of the constituent meanings is trans-

parently related to the meaning of NA, NA is consid-

ered to be noncompositional, and its degree of com-

positionality is noted as “0,” for example, tapis franc

(carpet + free) refers to the den where bandits gather;

• CAT1: if the meaning of the head noun N is not trans-

parently related to the whole meaning, or, in other

words, the meaning of NA cannot be paraphrased by

“NA is N,” but the adjective is entailed in the whole

meaning, the degree of compositionality is noted as

“1”, for example, perle rare (pearl + rare, “rare-gem”)

refers to somebody or something rare and valuable

due to their or its quality;

• CAT2: if only the meaning of the head noun N is

transparently related to the meaning of NA, the de-

gree of compositionality is noted as “2,” for example,

humour noir (humor + black, ‘black humor’);

• CAT3: if both constituent meanings of NA are trans-

parently related to its whole meaning but the seman-

tic relation between N and A is not predictable, or,

in other words, the construction meaning cannot be

paraphrased by “NA is N which is A,” although both

constituent meanings are entailed in the whole mean-

ing, its degree of compositionality is set to “3,” for

2https://www.sketchengine.eu
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example, abonnés absents (subscriber + absent, ‘ab-

sent subscriber’) refers to absence all the time when

required;

• CAT4: if both constituent meanings of the construc-

tion NAare transparently related to its whole meaning

and the semantic relation between N and A is pre-

dictable, or, in other words, the whole meaning can

be paraphrased by “NA is the N which is A,” this

construction is considered compositional, and its de-

gree of compositionality is evaluated at “4” such as

roquette antichar (rocket + antitank, ‘antitank rocket’)

and onde monochromatique (wave + monochromatic,

‘monochromatic wave’).

The scores for measuring compositionality range from

0 to 4. A more compositional compound yields a higher

score. The same compositionality measurement was applied

to Adj + N phrases.

3.4.2. Substitutability

Substitutability is about knowing whether parts of nom-

inal compounds and collocations can be replaced by syn-

onyms or antonyms without losing their idiomatic interpreta-

tion. For each nominal compound or collocation NiAj/AjNi

in our study data,

• all other compounds or collocations with the same

head noun Ni were first obtained from DELA or LAF;

• then, each obtained compound or collocation NiAk

was compared with NiAj to determine whether Ak

is a synonym or an antonym of Aj; if so, and NiAk

keeps the same (if synonym) or reverse (if antonym)

meaning as NiAj, it is considered that Aj in NiAj can

be replaced by synonyms or antonyms without losing

the idiomatic interpretation;

• the meaning of NiAk was judged by annotators based

on the French Web Corpus; for certain phrases NiAk

whose meanings vary with contexts, only if it can

have the same or reverse meaning with NiAj, it is

considered that NiAk keeps the same (if synonym) or

reverse (if antonym) meaning with NiAj after substitu-

tion; for example, nominale in the nominal compound

liste nominale (list + of name, ‘name list’) is the syn-

onym of nominative in the nominal compound liste

nominative (‘name list’);

• the total number of possible substitutions was counted

as a substitutability value.

3.4.3. Morphological Restrictions

It is believed that a free phrase has a variation in

word morphology between singular and plural in French,

while a fixed phrase may receive morphological restrictions,

such as abonnés absents (subscriber + absent, ‘absent sub-

scriber’), eaux usées (water + worn out, ‘sewage’), and

blouses blanches (coat + white, ‘medical staff’), which must

be plural, while some phrases have only singular forms, such

as devoir conjugal (duty + conjugal, ‘conjugal duty’) and

instant présent (instant + present, ‘present instant’). It is

emphasized that these morphological restrictions affect the

whole construction. The head nouns abonné (‘subscriber’),

eau (‘water’), and blouse (‘coat’) have singular forms and

the head nouns devoir (‘duty’) as well as instant (‘instant’)

have plural forms. Nevertheless, some simple nouns have

only plural forms in French, such as funérailles (‘funeral’)

and obsèques (‘obsequies’), while some only have singular

forms such as beauté. The morphological restrictions caused

by the morphological properties of the head nouns were not

considered as true morphological restrictions. For each N +

Adj/Adj + N phrase,

• if N has both singular and plural forms but N +

Adj/Adj + N phrase only have singular or plural form,

the phrase is considered to receive true morphological

restrictions and was assigned the score “0”;

• if N has only singular or plural form, leading to the

pseudo-fixedness in morphology, the phrase was as-

signed the score “0.5”;

• otherwise, the phrase was assigned “1” as the value

of its morphological parameter.

3.4.4. Syntactical Transformability

The syntactical transformability annotation was con-

ducted based on the work of Gross [2]. Among the parameters

defined by Gross [2], predicativity and ellipsis of an adjective

correlate with the question of (non)compositionality, and the

fixedness of the first term correlates with the question of

substitutability. Therefore, only four transformations were

taken into account: a) nominalization of an adjective; b)

replacement of an adjective by “de + N” as equivalence; c)

insertion of a degree adverb; d) and juxtaposition with an

adjective.

Nominalization of an adjective refers to the transfor-

mation of the nominalization of the adjective without losing
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the original meaning of the phrase. Example (1) shows that

the nominalization of the adjective noir (‘black’) is accepted

for the noun phrase robe noire, whereas it is refused for the

nominal compound abeille noire.

(1) a. robe noire

dress black

‘black dress’

noirceur de la robe

blackness of the dress

‘blackness of the dress’

b. abeille noire

bee black

‘Carniolan honeybee’

*noirceur de l’ abeille

blackness of the bee

‘blackness of the bee’

(2) festival musical

festival musical

festival de musique

festival of music

‘music festival’

The replacement of an adjective by “de + N” as equiv-

alence aims to replace the adjective with a complementary

noun introduced by the preposition de, as shown in example

(2). Insertion of a degree adverb signifies the possibility of

modifying the adjective only if it is gradable with the se-

quences; cf. Example (3), and juxtaposition with another

adjective is effectuated with the support of conjunctions such

as et (“and”) and mais (“but”); cf. Example (4).

(3) un livre difficile

a book difficult

‘a difficult book’

un livre très difficile

a book very difficult

‘a very difficult book’

(4) une fille intelligente

an girl intelligent

‘an intelligent girl’

une fille intelligente mais timide

a girl intelligent but shy

‘a girl intelligent but shy’

The transformability annotation was based on the

French Web Corpus in Sketch Engine. For each N + Adj/Adj

+ N phrase,

• if the transformation corresponding to idiomatic us-

age of the phrase can be found in the corpus, a score

of “1” is assigned; the transformation related to noni-

diomatic usage is not considered, although it can be

found in the corpus; for example, the nominal com-

pound disparition totale (disappearance + total) refers

to , while this phrase could be a free combination in

certain contexts, for example, disparition totale du

bouton de fièvre, which means “the fever blisters dis-

appear completely”;

• if the transformation is restricted due to the syntac-

tic–semantic property of the adjective that consti-

tutes the construction, it is considered to be pseudo-

fixedness and the score “0.5” is assigned;

• otherwise, the score is “0” only if the transformational

restriction is not due to the pseudo-fixedness;

• finally, the sum value of the four parameters was

added in equal parts as the transformability value of

each phrase.

3.5. Data Processing

The values of each parameter were nominalized by the

normalization technique Min–Max Scaling which aims to

rescale data, ensuring it falls within range 0–1, by subtracting

the minimum and dividing by (max–min), as shown in the

following formula:

Zi =
xi −min (x)

max (x)−min (x)
(1)

where Zi is the ith normalized value in the dataset, and

xi is the ith value in the dataset. Then, the value distribu-

tion of each parameter was first demonstrated by histograms

and scatter plots, including the distribution of composition-

ality and morphological restriction values, the distribution

of pseudo-fixedness, as well as the distribution of substi-

tutability and transformability values. The value distribution

of nominal compounds was compared with that of colloca-

tions attempting to outline the boundaries between nominal

compounds and collocations.

Subsequently, the annotated data were represented by

a unison plot using the software R. The unison graph in R

is focused on the question of classification. The graph plots

screwed curves if they are similar, or unscrewed curves if

they are different types. The unison graph is a graphical

representation of the method proposed by Andrews [67]. The

objective is to project a point in a multidimensional space

onto the curve of a two-dimensional plane. For a variable of
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p-dimensions, X r is the rth observation.

XT
r = (xr1, xr2, ..., xrp) (2)

The unison graph was calculated using the following

formula:

fr(t) =
xr1√

2
+ xr2sin t+ xr3cos t+ xr4sin 2t

+xr5cos 2t+ ...,−π≤t≤π
(3)

where n observations correspond to n curves. The application

of the unison graph aims to show whether consideration of

all the defined parameters allows discrimination of nominal

compounds from collocations.

Finally, the annotated data were used to calculate the

linearity between the parameters of nominal compounds and

that between the parameters of collocations, which were then

compared for exploring whether there exists some difference

in fixedness between nominal compounds and collocations

that could lead to the difference in linearity. The calculation

of linearity aims to determine the correlation between these

parameters. A linear regression model was applied and, us-

ing the ordinary least squares (OLS) method, calculated as

follows:

Yi = 0 + 1Xi + i, i = 1, 2…, n, E(i) = 0,

var(i) = 2, (i, 1, 2…n)
(4)

Ŷ i=β̂0 + β̂1Xi (5)

The OLS method minimizes the sum of the square

differences between the observed and predicted values re-

garding β̂0 and β̂1.∑n

i = 1
e2i =

∑n

i=1
(Yi − Ŷi)

2
=

∑n

i=1
(Yi − β̂ − β̂1Xi)

2

(6)

The vector β of the coefficients can be estimated by the

following formula:

β̂1 =
∑n

i = 1(Xi−
−
X)(Yi−

−
Y )∑n

i = 1 (Xi−
−
X)

2 =
∑n

i = 1 XiYi−n
−
X

−
Y∑n

i = 1 X2
i −n

−
X

2

β̂0 =
−
Y −β̂1

−
X

(7)

The linearity calculation was done with the support of

R software. The format of the annotated data aligns with the

data format used in R, where each row represents an entry

and each column corresponds to a parameter.

4. Results

4.1. Distribution of Data

The distribution of compositionality values of nomi-

nal compounds and collocations is shown in Figure 1. It is

evident that the compositionality values of collocations are

mainly distributed in CAT4 and only two collocations were

found to belong to CAT3 and CAT2. By contrast, the com-

positionality values of nominal compounds are distributed

in all five categories (CAT0–4), while most of the nominal

compounds in the elaborated data are compositional and be-

long to CAT4. The compounds that belong to CAT0 and

CAT1 present the absence of head nouns are exocentric nom-

inal compounds. Figure 2 shows the value distribution of

the morphological restrictions of nominal compounds and

collocations. Only 15 nominal compounds (14 endocen-

tric and 1 exocentric) from 490 (3.06%) and 2 collocations

from 462 (0.43%) were subject to morphological restrictions.

No morphological pseudo-fixedness was found in the study

data. The proportion of phrases that receive morphological

restrictions in exocentric nominal compounds is higher than

in endocentric nominal compounds, and that proportion in

nominal compounds is higher than in collocations.

Figures 3 and 4 show the distribution of pseudo-

fixedness in nominal compounds and in collocations, re-

spectively, and the distribution of pseudo-fixedness in endo-

centric nominal compounds and that in exocentric nominal

compounds are compared in Figures 5 and 6. It is observed

that pseudo-fixedness presents a large percentage in nom-

inal compounds and collocations. The adjectives that are

nongradable, nondenominal, or impossible to nominalize

lead to the pseudo-fixedness in the syntactical transforma-

tion: insertion of a degree adverb (INSERT), nominalization

(NM), or replacement of the adjective (REPL) respectively.

The proportion of true fixedness in collocations is far smaller

than in nominal compounds and the nonfixed phrases in

collocations present a larger proportion than in nominal com-

pounds. Nevertheless, true fixedness in exocentric nominal

compounds presents a larger proportion than in endocentric

nominal compounds, and the nonfixed phrases in exocentric

nominal compounds present a far smaller proportion than in

endocentric nominal compounds.
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Figure 1. Compositionality values of nominal compounds and

collocations.

Figure 2. Morphological restrictions of nominal compounds and

collocations.

Figure 3. Proportion of pseudo-fixedness in nominal compounds.

Figure 4. Proportion of pseudo-fixedness in collocations.

Figure 5. Proportion of pseudo-fixedness in exocentric nominal

compounds.

Figure 6. Proportion of pseudo-fixedness in endocentric nominal

compounds.

The distribution of substitutability value and the distri-

bution of transformability value of nominal compounds and

collocations are represented by scatter plots. InFigures 7–10,
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the x axis represents the serial number of each nominal com-

pound or collocation, and the y axis represents the sum value

of synonym and antonym substitutability (noted as SUMs)

or the sum value of transformability parameters (noted as

SUMt) of each phrase. It is observed that the substitutability

values of all exocentric nominal compounds distribute below

0.1, while those of several endocentric nominal compounds

are between 0.1 and 0.4. The substitutability values of nom-

inal compounds are mainly distributed between 0 and 0.1,

while the substitutability values of collocations above 0.1

present a far higher percentage. Nevertheless, there also

exist a large number of collocations whose substitutability

values are between 0 and 0.1 (Figures 7 and 8), or in other

words, the substitutability values of nominal compounds

and collocations mainly overlap between 0 and 0.1. The

transformability values of nominal compounds and those

of collocations mainly overlap between 0.4 and 0.6. The

transformability values of exocentric nominal compounds

distribute below 0.2, while those of nominal compounds are

distributed across nearly the whole range 0–1. The trans-

formability values of collocations are mainly distributed be-

tween 0.6 and 1, several are distributed below 0.6 (Figures

9 and 10). Finally, the values of all parameters, including

compositionality, substitutability, morphological restrictions

and syntactical transformability, were added up as fixedness

degree values. A higher value yields a less fixedness degree

of the phrase. The distribution of the values of the fixedness

degree of nominal compounds and collocations is shown in

Figures 11 and 12. It is shown that the values of the fixedness

degree of collocations are mainly distributed between 0.6 and

1, while the values of the fixedness degree of most nominal

compounds are distributed below 0.6. The fixedness degree

values of exocentric nominal compounds range between 0

and 0.43, while those of endocentric nominal compounds

distribute within a larger range between 0 and 0.87. Although

the fixedness degree of most of the nominal compounds is

higher than that of collocations, there is still overlapping that

cannot distinguish nominal compounds from collocations.

In summary, assessing any separate defined parame-

ter is never enough to distinguish nominal compounds from

collocations. Compositionality and substitutability exist in

both collocations and nominal compounds. Both nominal

compounds and collocations have been subjected to substi-

tutability restrictions and most of the nominal compounds

or collocations do not receive morphological restrictions

(Figures 1 and 2). The pseudo-fixedness presents similar

proportions in nominal compounds and collocations, while

the true fixedness presents a far larger proportion in nominal

compounds than in collocations. Nevertheless, there still

exists a quite percentage of phrases that accept at least one of

the transformations in nominal compounds and collocations

(Figures 3–6). Finally, the substitutability values (SUMs),

the transformability values (SUMt), as well as the fixedness

degree values of nominal compounds and collocations over-

lap (Figures 7–10). It is difficult to set a distinct boundary

between nominal compounds and collocations (c.f. Figures

11 and 12).

Figure 7. Distribution of substitutability values of nominal com-

pounds and collocations.

Figure 8. Distribution of substitutability values of collocations.

Figure 9. Distribution of transformability values of nominal com-

pounds and collocations.
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Figure 10. Distribution of transformability values of collocations.

Figure 11. Fixedness degree of nominal compounds and colloca-

tions.

Figure 12. Fixedness degree of collocations.

4.2. Unison Graph

The unison graph focuses on the question of classifica-

tion. In a unison graph, similar curves are screwed together,

and different curves are twisted into different bundles. The

computation of unison only considers the parameters of com-

positionality, substitutability, morphological restrictions and

syntactical transformability. The sum value, SUMt, was re-

moved from the data. The values of the parameters were

taken as features, and the curves represent the classification

based on these features. As shown in Figure 13, the curves

of exocentric nominal compounds, endocentric nominal com-

pounds and collocations are represented in different colors.

To make the graph clearer, we separated the curves of endo-

centric nominal compounds and collocations in Figure 14.

Figure 13. Unison graph of nominal compounds and collocations.

It is observed that the curves of exocentric nominal

compounds twist more differently compared with those of

endocentric nominal compounds and collocations. Part of

the curves of endocentric nominal compounds twist very

differently from those of collocations, while there are also

some curves of endocentric nominal compounds that overlap

those of collocations. In addition, in the curves of nominal

compounds (endocentric and exocentric) and collocations,

there are curves that are not screwed together. It is still dif-

ficult to distinguish nominal compounds from collocations,

even considering several parameters in classification.

Figure 14. Unison graph of endocentric nominal compounds and

collocations.

4.3. Linearity

Linearity between the parameters of the nominal com-

pounds and collocations was calculated and compared to

explore the difference in fixedness between these two types

of phrases. The difference in linearity between the parame-

ters of nominal compounds and collocations may allow us

to reveal their different natures of fixedness in terms of com-

positionality, substitutability and transformability. As shown

in Tables 1 and 2, each column shows the linear regression

coefficients: estimate (β̂0 and β̂1), standard error, t value, R2,

and p value (statistically significant). Each row lists a pair

of variables—the dependent variable (Y) and the indepen-

dent variable (X): Y–X, for example, SUMt–C, SUMt is the
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dependent variable (Y) that varies with C (the independent

variable (X)). ***, **, and * indicate that the linearity is

significant at the statistical levels of 0.001, 0.01, and 0.05. •

indicates less significant, and no sign means not significant.

Table 1. Linearity between C, SUMs and SUMt of nominal compounds.

Estimate Std. Error t-Value R2 Pr(>|t|)

(Intercept) 0.21464 0.03113 6.896
0.01999

1.67e-11 ***

SUMt-C 0.10639 0.03372 3.155 90.0017 **

(Intercept) 0.014273 0.006566 2.174
0.001424

0.0302 *

SUMs-C −0.005934 0.007114 −0.834 0.4046

(Intercept) 0.308280 0.007866 39.189
0.001424

<2e-16 ***

SUMt-SUMs 0.180575 0.216467 0.834 0.405

Table 2. Linearity between SUMt and SUMs of collocations.

SUMt Estimate Std. Error t-Value R2 Pr(>|t|)

(Intercept) 0.4837 0.2528 1.931
0.002633

0.0563 •

SUMt-C 0.2790 0.2532 1.102 0.2710

(Intercept) −0.08576 0.21975 −0.390
0.001199

0.697

SUMs-C 0.16353 0.22007 0.743 0.458

(Intercept) 0.762834 0.008600 88.703
5.641e-05

<2e-16 ***

SUMt-SUMs −0.008646 0.053676 −0.161 0.872

First, there is a significant linearity at 0.001 between the

dependent variable SUMt and independent variable C of the

nominal compounds, while the linearity between the SUMt

and C of collocations is less significant. In other words, the

transformability of a nominal compound is, to a great extent,

linked to its compositionality, but the transformability of a

collocation is not. This implies that the transformability of

nominal compounds may operate through a different mech-

anism compared to that of collocations, which makes the

transformability of nominal compounds sensitive to compo-

sitionality, whereas that of collocations is not. Second, for

nominal compounds and collocations, there exists no signifi-

cant linearity between the dependent variable SUMs and the

independent variable C. However, for the regression calcu-

lation between SUMt and SUMs, both nominal compounds

and collocations represent a low degree of fit between the re-

gression model and actual data according to the R2 value, and

the performance of the regression model between the SUMt

and the SUMs of collocations is even worse (Tables 1 and

2). This means that for only a small number of nominal com-

pounds, their transformability is linked to substitutability, but

for collocations, the number of those whose transformability

is linked to substitutability presents a far smaller number, in

other words, the transformability of collocations is barely

linked to substitutability. This difference implies that the

substitutability of nominal compounds may also be different

from that of collocations. These differences in fixedness

between nominal compounds and collocations are discussed

in detail in the following section.

5. Discussion

The results indicate that both compound nouns and col-

locations exhibit substitutability and transformability, and

neither individual nor combined parameters of fixedness can

completely differentiate them. However, the differences in

the linearity between the parameters of compound nouns

and those of collocations somewhat reflect the underlying

differences in substitutability and transformability. In this

section, the compositionality of nominal compounds on the

basis of the notion of reference is investigated [23, 38]. Then,

the differences in substitutability and transformability be-

tween compound nouns and collocations on the basis of their

semantic properties are revealed.
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5.1. Compositionality and Semantics of Nomi-

nal Compounds

The measurement of compositionality was based on

the morpheme model with the help of the paraphrase “NA is

N which is A”, taking the view that the meanings of compo-

sitional nouns are predictable from their constituent mean-

ings [40]. However, even for compositional nominal com-

pounds, their meaning cannot be reduced to “the N which

is A.” For example, the phrase un joueur qui est profes-

sionnel (‘a player who is professional’) does not hold the

same meaning as the nominal compound joueur profession-

nel (‘professional player’). The latter refers to a profession,

implying that being professional is an inherent characteris-

tic of the player, forming a new concept—a subcategory of

<profession>—while un joueur qui est professionnel merely

describes a characteristic of a type of player without form-

ing a new category. In contrast, the meaning of collocation

joueur combatif can be equated with un joueur qui est com-

batif, both of which specify the characteristics of players.

For the compound jupe entravée, it refers to a certain style

of skirt, whereas les jupes qui sont entravées refers only to

skirts with narrow and straight properties. If jupe entravée

(skirt + hobble; ‘hobble skirt’) is paraphrased as “all N that

are A are NA,” it is observed that jupe entravée refers to a

reduced concept compared to the reference of les jupes qui

sont entravées (the + skirts + which + are + hobbled, ‘the

skirts which are hobbled’), as not all skirts that are hobbled

are considered hobble skirts—a straight skirt that becomes

hobbled due to an ill-fitting size remains a straight skirt, but

not a hobble skirt.

Indeed, the reference of nominal compounds differs

from that of collocations. The reference assigned to the

whole unit of a nominal compound is conventional and well-

defined. However, for a collocation, although the reference

of the collocate can be conventional as bleue in peur bleue,

the entire combination is not assigned a specific reference.

Instead, the meaning of the collocation is the sum meaning

of the base peur, referring to fear, and the collocate bleue,

adopting its conventional reference “great” or “very”. We

access the meaning of a collocation by combining the indi-

vidual references of its components, whereas the reference of

a compound functions as a whole that we access through the

entire complex form without investigating each individual

reference of the component. In a strict sense, the meaning

of nominal compounds is not predictable from constituent

meanings, since the reference to the nominal compound is

conventional, a reduced concept or at least a well-defined

concept, and can never be predicted from constituent mean-

ings, which are the summed meaning of a free phrase.

5.2. Substitutability of Nominal Compounds

As shown in Figure 2, the substitutability values of

compounds and collocations overlap significantly and do

not allow us to distinguish compounds from collocations

(Figures 7 and 8). However, there is a difference in linear-

ity between the transformability and the substitutability of

nominal compounds and collocations (c.f. Tables 1 and 2).

This implies a difference in substitutability between nominal

compounds and collocations. For example, spinal (‘spinal’)

is a synonym of rachidien (‘spinal’), and both the nominal

compounds nerf rachidien (nerve + spinal, ‘spinal nerve’)

and nerf spinal in French refer to the same object. There

are also pairs of compounds whose adjectives have no syn-

onymous relationship but have the same reference, such as

abeille tueuse (bee + murderous, ‘killer bee’) and abeille

africanisée (bee + Africanized, ‘killer bee’). Some pairs of

compounds whose adjectives are antonyms do not refer to

opposite meanings, such as eau forte (water + strong, ‘ni-

tric’) and eau douce (water soft, ‘softened water’), in which

douce (‘soft’) is the antonym of forte (‘strong’), but eau forte

does not mean unsoftened water, contrary to the meaning

of eau douce—“softened water”. Nevertheless, the nominal

compound mouche sèche has the opposite meaning of the

compound mouche noyée, and sèche (‘dry’) is the antonym

of noyée (‘drowned’). Unlike collocations, which are sub-

ject to selectional constraints on their collocates, nominal

compounds are combinations associated with a particular

reference, and the formal combination and the associated

reference to the whole combination are both conventional.

If N + Adj/Adj + N nominal compounds are consid-

ered lexicalized from syntactic constructions N + Adj/Adj +

N, the process of lexicalization is, in fact an assignment of

the reference to a particular phrase N + Adj, and both that

combination and the reference are conventionally selected

by the speech community. Once a specific reference is as-

signed, the construction is lexicalized, and the component

of this construction can no longer be substituted as in free

phrases. The substitutability of nominal compounds is in fact,
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a relation inherited from the paradigmatical relationship that

existed between the two phrases before their lexicalization.

Furthermore, the paradigmatical relationship between nomi-

nal compounds can also be obtained via deconstruction. We

speak of deconstruction when the reference of a lexical unit

is decomposed and assigned to its components. By decon-

struction, the reference of the original compound is no longer

considered as a whole but is split and assigned to its compo-

nents, which enables substitution or transformation. If the

recombined reference constitutes a new reference that func-

tions as a whole to be assigned to the substituted form, a new

compound is produced. The paradigmatical relationship be-

tween these two compounds was adopted via deconstruction.

For example, for the two nominal compounds mouche noyée

and mouche sèche, when we selected the form mouche noyée

for “fishing lure underwater” and mouche sèche for “fishing

lure out of water”, deconstruction occurred because the form

mouche was preserved along with part of the original refer-

ence “fishing lure”. Then, only the adjective was substituted

by an antonym indicating the difference in reference: “out

of water” opposite to “underwater”. The reference has been

decomposed into two parts and assigned to the components

when the adjective was substituted.

In contrast to collocations that received selection re-

strictions on collocates, nominal compounds could not be

selected according to combinatorial properties but were com-

binations assigned with a given reference. Once a conven-

tional reference is assigned to a particular form or a combina-

tion, it makes the form difficult to transform. Therefore, the

substitutability of nominal compounds is only the paradig-

matical relationship that existed between them before they

were lexicalized or adopted via deconstruction. As shown in

Figure 15, the paradigmatical relationship between nominal

compound A and nominal compound B is the paradigmatical

relationship that existed between them before they were lex-

icalized. Figure 16 shows the paradigmatical relationship

between nominal compounds obtained via deconstruction.

Figure 15. Inheritance of paradigmatical or transformational rela-

tionship.

Figure 16. Paradigmatical or transformational relationship adopted

via deconstruction.

5.3. Transformability of Nominal Compounds

The results in Figures 9 and 10 reveal that some of

the transformability values of nominal compounds and col-

locations overlap, and the transformability value cannot dis-

tinguish nominal compounds from collocations. Moreover,

the transformability of nominal compounds also differs from

that of collocations on the basis of the difference in linearity

between their transformability and compositionality. For

example, the transformation REPL (replacement by de + N

as equivalence) was observed in the nominal compounds

livre scolaire (book + scholastic, ‘school book’) and livre de

scolarité (book + of + schooling, ‘school book’). As argued

in Section 5.2, once a conventional reference is assigned to

a form, it is difficult to transform the form; thus, it is rea-

sonable to consider that the compound livre de scolarité was

not formed from the compound livre scolaire via syntactical

transformation, but rather both of them were lexicalized from

syntactical constructions, and conventionally, they have the

same reference. For the compounds beurre salé (butter +

salted, ‘salted butter’) and beurre très salé (butter + very +

salted, ‘butter with more salt’), the insertion of adverb très

is observed. The compound beurre salé refers to the butter

with salt added during the manufacturing process, and the

compound beurre très salé refers to the butter with a greater

quantity of salt added during manufacturing. This suggests

that the intensifier “very” was applied to the reference of

the component salé in the compound beurre salé, which im-

plies the process of deconstruction, i.e., the reference of the

nominal compound beurre salé has been split into parts and

assigned to its components for accepting the insertion of the

intensity.

In brief, transformability cannot distinguish nominal

compounds, but the transformability of nominal compounds

differs from that of collocations. In the case of a nominal

compound, it is a form assigned a given reference, which

makes the form difficult to transform. The transformability
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of nominal compounds is the transformational relationship

that exists between two phrases before their lexicalization

or is produced via the process of deconstruction (Figures 15

and 16). It is supposed that the phrase was transformed when

it was free, and it is lexicalized along with its transformed

construction. However, collocation is a combination that

only receives selection constraints on collocates, without a

specific reference assigned to the whole form. Therefore,

whether a collocation N + Adj/Adj + N is compositional

or not, it accepts the syntactical transformations only if the

semantic-syntactical properties of the adjective in it allow

these transformations.

5.4. Status of Collocations

Collocations have long been considered a type of con-

struction positioned on the transition between free and fixed

phrases and should pass first by collocations before arriv-

ing at fixedness [5, 13–17, 19, 25, 26, 28]. However, the degree of

fixedness of collocations is not always situated between free

and fixed phrases. As shown in Figures 11–14, it is difficult

to find a distinct boundary between the fixedness values of

nominal compounds and collocations. The fixedness values

of some collocations are the same or even higher than those

of some nominal compounds. The fixedness values of many

collocations and nominal compounds overlap. Moreover, as

discussed in Sections 5.2 and 5.3, collocations receive re-

strictions on the choice of the collocate, whereas compounds

are conventional combinations associated with specific refer-

ences without the possibility of choice in combination. The

substitutability and transformability of collocations and com-

pounds are different in nature. Furthermore, there is no clear

evidence that nominal compounds passed first through the

collocation stage before arriving at fixedness. In contrast,

it is possible that compounds can be lexicalized from both

collocations and free phrases. Nominal compounds are prod-

ucts of lexicalization with fixed forms and fixed references,

whereas collocations are not. Collocations are partially fixed;

however, they are only restricted combinations, without a

conventional reference to the entire form, although the com-

ponents of collocations can have conventional references.

The whole meaning of a collocation is still accessed by inves-

tigating the individual meanings of its component. There is

no reason to consider that the lexicalization process proceeds

in a particular order: first, the fixedness of the form and then

the fixedness of the reference. Instead, as argued in Section

5.2, lexicalization is indeed an assignment of reference. Once

a conventional reference is assigned to a form, free phrase

or collocation, this form is lexicalized and fixed. Therefore,

it is reasonable to consider that the form is apparently fixed

along with the reference during lexicalization.

In summary, the meanings of nominal compounds can

never be predicted from their constituent meanings because

the latter is the summed meaning of the free phrase, which

is different from the meaning of the compound in terms of

reference. The reference to nominal compounds involves a

well-defined concept that we access without investigating the

meanings of components, whereas that of collocations and

noun phrases does not. Moreover, the substitutability and

transformability of nominal compounds differ from those of

collocations. They are considered paradigmatical or trans-

formational relationships that existed between them before

their lexicalization or were produced in deconstruction. It

is argued that lexicalization is an assignment of reference,

and deconstruction is a split and a reassignment of the ref-

erence. Therefore, placing collocations on the transition

between the free and fixed phrases is irrelevant. The id-

iomaticity of nominal compounds and that of collocations

are different in all aspects: semantic (compositionality and

reference), lexical (substitutability), and syntactical (trans-

formability). Idiomaticity should not be considered a scalar

value adopted from multiple factors as argued in previous

studies [2, 18, 19, 50, 68], but instead as a discontinuous value

that differs from one type of construction to another on vari-

ous factors. From the semantic to the formal level, nominal

compounds thus reveal differences from collocations.

6. Conclusions

This study aimed to define the idiomaticity of a specific

category of fixed expressions—nominal compounds. The

traditional assumptions of semantic fixedness (composition-

ality and reference) and formal fixedness (substitutability and

transformability) in relation to idiomaticity were questioned.

The results demonstrate that neither a single nor multiple pa-

rameters allow nominal compounds to be distinguished from

collocations. The difference in linearity between parameters

of fixedness of nominal compounds and collocations reveals

their difference in substitutability and transformability. It is
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argued that nominal compounds are combinations assigned a

given reference, which is a reduced or well-defined concept

that cannot be predicted from constituent meanings. The sub-

stitutability and transformability of nominal compounds are

paradigmatical or transformational relationships that exist

before lexicalization or are produced via deconstruction with

the split and reassignment of reference.

This research provides a thorough quantitative analy-

sis of the degree of fixedness of nominal compounds and

collocations, which allows a precise examination of the va-

lidity of the notion of fixedness in judging idiomaticity and

a statistical investigation of the linear relationships between

the fixedness parameters of nominal compounds and colloca-

tions. The difference revealed by the latter provides experi-

mental evidence for a deeper exploration of the difference in

transformability and substitutability between nominal com-

pounds and collocations. The qualitative analysis, based on

the notion of reference, clarifies the difference in idiomatic-

ity between nominal compounds and collocations and shows

the limits of the concept of the continuum. The idiomatic-

ity of nominal compounds differs from that of collocations

in semantics and form but not only in terms of fixedness.

The compositionality, substitutability, and transformability

of nominal compounds differ fundamentally from those of

collocations. Hence, it is argued that idiomaticity is not a

scalar value but rather a discontinuous value that differs from

one type of expression to another on various factors, both in

terms of semantic and formal fixedness. These findings offer

a new perspective on the notion of fixedness and provides

new insight for future study on idiomaticity judgment.
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