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Abstract

This paper investigates how neological intuition (NI), i.e., the metalinguistic ability to evaluate lexical novelty, is influenced by the
linguistic properties of novel words. We focus on two properties: (i) formal novelty, depending on whether neologisms result from a
morphological operation or are already existing forms that take on new meanings, and (ii) lexical regularity, depending on whether
neologisms are created through regular linguistic processes or not. We hypothesize that morphological neologisms are more salient than
semantic ones, and that irregular neologisms are more salient than regular ones. We designed a behavioral experiment to test these
hypotheses with French native speakers, measuring detection rates and response times for various types of neologisms. The results
support our main hypotheses, additionally showing that lexical regularity is a stronger predictor than formal novelty, and that an interaction
effect exists between the two factors.
© 2021 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/
licenses/by/4.0/).
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1. Introduction

Neological intuition (NI) is the metalinguistic ability to evaluate lexical novelty. It relates to how speakers process and
understand novel words encountered in everyday life, without necessarily having encyclopedic knowledge about
language. Although NI is based on general linguistic competence, it has been shown to be subject to inter-individual
variation, due to both linguistic and extralinguistic factors.

In this paper, we focus on linguistic factors, and especially investigate two properties that may influence NI: (i) formal
novelty, depending on whether neologisms are new morphological items or already existing forms used with a new
meaning, and (ii) lexical regularity, depending on whether neologisms are created through regular or irregular lexical
formation processes. We hypothesize that these two properties are predictors of NI variation and account for the variable
detection of neologisms. In order to test this hypothesis, we conducted a behavioral experiment with French native
speakers, asking them to identify neologisms in given sentences. We observed which neologisms were detected and
measured participants’ response times. The objective of the study is to contribute to a better understanding of how lexical
novelty is assessed, through a psychological approach of linguistic processing.
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The article is organized as follows. In Section 2, we present the theoretical background and motivation for investigating
NI. In Section 3, we describe our experimental methodology. The results of the experiment are reported in Section 4, and
discussed in Section 5.

2. Neological intuition in question

In this section, we present some general issues related to NI and report on the few experimental studies that have been
conducted on the topic. We also discuss the fundamental properties of NI and introduce the typology of neologisms that is
used in the study.

2.1. Issues related to neological intuition

Only a few researchers have investigated NI, and the notion itself is rarely explicitly defined. NI is usually associated
with the impression that some lexical items are new in a given language, which can be expressed through metalinguistic
judgments. Although scarcely studied, NI relates to general questions about novel word formation, linguistic competence,
and the structure of the mental lexicon.

NI is an important element in neologism theory. There is an ongoing debate as to whether it should be considered a
defining property of neologisms or not. Some authors (Bouzidi, 2010; Cabré and Estopà, 2009; Sablayrolles, 2010)
consider the capacity of triggering NI a necessary condition for neologisms, whereas others (Cartier, 2018; Corbin, 1987)
have dismissed it as such. It can be asked if novel words necessarily or uniformly trigger NI, and if not, what can explain
the differences observed in NI, and whether neologisms should be characterized with degrees of ‘neologicity’ depending
on their salience as novel items. More generally, NI as a special case of linguistic intuition is of epistemological interest for
linguistic theory, given the role of metalinguistic judgments in the development of linguistics. The evidential relevance of
speakers’ intuitions in linguistic theory is the subject of many discussions (see, e.g., Devitt, 2006, 2012; Machery et al.,
2012). Investigating NI can provide information about the properties of neologisms and speakers’ judgments in a folk
linguistics perspective, but also result in meta-analyses of the linguistic judgments themselves.

NI relates not only to basic linguistic theory, but also to applied fields such as sociolinguistics and psycholinguistics.
Variations in NI can be due to sociological factors (Favreau, 2018; Podhorná-Polická and Fiévet, 2018, 1918; Xu, 2001),
and analyzing NI with respect to parameters such as age, geographical origin, socio-professional category, etc. can give
us information about how neologisms are apprehended by speakers with different backgrounds. For example, one could
investigate possible correlations between the recognition of specific types of neologisms (e.g., loanwords) and speakers’
individual characteristics (e.g., age, language proficiency, living location).

Psycholinguistic factors are involved as well, especially with respect to lexical representations, access to the mental
lexicon, and the cognitive processing of lexical form and meaning. NI relates to how morphologically complex words
are processed (Bertram et al., 2000; Beyersmann et al., 2016; Creemers et al., 2020; Feldman and Milin, 2018; Leminen
et al., 2019; Rastle and Davis, 2008; among others), how words with multiple senses are mentally represented
(Brocher et al., 2018; Eddington and Tokowicz, 2015; Klein and Murphy, 2001; Klepousniotou and Baum, 2007;
Klepousniotou et al., 2012; Yurchenko et al., 2020; among others), and how novel words integrate the mental lexicon
(Bakker et al., 2014; Kaczer et al., 2018; Langacker, 1987; Lavale-Ortiz, 2019; Schmid, 2008, 2017; among others).
Variations in NI may indicate that not all neologisms require equal effort to be processed, and could indirectly inform us on
how the mental lexicon is organized. On the one hand, the existence of various degrees of neological salience according
to morphological types could be due to the fact that these types are stored and accessed differently in the mind. On the
other hand, the salience of neologisms with an already existing form but a new meaning may depend on how ambiguous
words are represented in the mental lexicon. As such, variations in NI could correlate with the probability of having
separate lexical entries for different types of ambiguous words. More generally, speakers’ intuitions about lexical novelty
could help us understand how novel words are integrated in the lexicon, and in case of NI variation, which lexical
properties facilitate word integration. Eventually, models of lexical integration should be able to account for NI
phenomena, and for the possible relation between the morphosemantic properties of lexical items and their ability to
trigger NI.

2.2. Previous studies

Many experimental studies about the mental lexicon are based on asking participants to distinguish words from non-
words (e.g., cat vs. wug, see Feldman and Milin, 2018; Pexman, 2012; Yap and Balota, 2015; among others). To some
extent, such a lexical decision task can be compared to that of assessing whether given words are novel or not. However,
the categories of novel word vs. non-novel word differ from those of word vs. non-word, in that novel words as opposed to
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non-words are assumed to be meaningful and to possibly integrate the lexicon. Moreover, the intuitive aspect of NI goes
beyond the evaluation of single word recognition that is the concern of word vs. non-word experiments. Studies directly
addressing the issue of neological salience, i.e., the identification of novel words as opposed to already existing words,
appear to be very few.

Gardin et al. (1974) conducted a pioneering study on NI, aiming at a definition of neologism that was congruent with
speakers’ intuition. In that study, seventeen people were asked to identify what they thought were neologisms in a French
newspaper corpus. Many disagreements were observed, which lead to the conclusion that neologisms could not be
defined with reference to largely shared intuitions. Authors noted that the speakers’ metalinguistic judgments about lexical
novelty were highly variable, still without identifying the cause of such a variation. Consequently, unanswered questions
remained as to (i) how speakers access NI, and (ii) what causes NI to vary.

As far as NI variations are concerned, two types of factors can be taken into account. First, NI may vary according to
extralinguistic factors, in particular sociological factors, for both the individual lexicon and the representation of the shared
lexicon depend on age, profession, level of education, living location, etc. Second, NI may vary according to linguistic
factors, such as lexical type, morphological structure or syntactic construction. Linguistic factors of NI have been studied
by Sablayrolles (2003) and Ben Hariz Ouenniche (2009).

Sablayrolles (2003) presents a study based on an annotation task in which three researchers in French language or
literature, including the author himself, were asked to detect neologisms in a given corpus and to classify them according
to a pre-existing typology. The goal of the study was to shed light on NI variation factors, and ultimately to reduce
annotators’ disagreements. Although the study provides some valuable insights, most notably with regard to the influence
of neologism type as a factor of NI variation, the methodology can be questioned. First, the use of an existing corpus does
not allow for a strict control of the materials, because it can include primarily undetected neologisms. As a consequence,
preliminary hypotheses about the influence of specific neologism types on NI cannot be accurately tested. Second, the
small number of annotators involved in the study does not allow for quantitative generalization, because results can be
dependent on individuals rather than on common behaviors. Third, the data output is limited, especially in terms of
variance, which makes it difficult to evaluate the annotators’ true disagreements.

Ben Hariz Ouenniche (2009) conducts a similar study to that of Sablayrolles (2003) with four linguists as participants
(including Sablayrolles and herself). The study exhibits the same strengths and weaknesses as the previous one, even
though the annotation method was modified in order to reduce disagreements between annotators, and the corpus was
selected to be more diverse and representative of everyday spoken language. Importantly, the study supports the idea
that NI variation is determined by neologism type.

2.3. Linguistic factors of neological intuition

Following Sablayrolles (2003) and Ben Hariz Ouenniche (2009), we aim to determine whether NI depends on specific
linguistic factors. Our study nevertheless differs from the previous ones in that it does not focus on neologism types per se,
but on two properties that characterize them: formal novelty and lexical regularity. In this section, we briefly introduce the
classification of neologisms used in our study, and analyze it with respect to these two orthogonal properties. We then
present hypotheses about the impact of these properties on NI variation.

Many classifications have been proposed in the literature on neologisms (see Cabré, 2006; Cartier, 2018; Gérard et al.,
2017; Lavale-Ortiz, 2019; Poix, 2018; Sablayrolles, 2000, among others). We will focus here on six basic types that will be
sufficient for our purpose.

Ex nihilo neologisms are created from scratch without any pre-existing lexical base. The word ptyx in (1), coined by
the poet and unknown in French, instantiates that category.
(1) 
1 W
syste
regar
Sur les crédences, au salon vide: nul ptyx (Mallarmé, Sonnet en X)

‘On the sideboards, in the empty drawing room: no ptyx’
Morphological neologisms are new lexemes which result from an operation on the form and generally the meaning of
a lexical base. Such is the case of détatouer ‘remove a tattoo’ in (2), which is derived by prefixation from the base verb
tatouer ‘tattoo’.1
e consider newly derived words as neologisms, regardless of affix productivity. Morphological neologisms can be the output of
matically productive patterns. Previously unattested forms resulting from the application of inflectional rules to existing words are not
ded here as neologisms, because these are word forms as opposed to lexemes.
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(2) 
Certaines célébrités vont à contre-courant, en se faisant détatouer. (web)

‘Some celebrities go against the tide by having their tattoos removed’
Semantic neologisms are existing words that take on new additional meanings (Bastuji, 1974; Gérard and Kabatek,
2012; Renouf, 2013; Sablayrolles, 2010). For example, the adjective toxique ‘toxic’ is used in (3) with a psychological
meaning that is metaphorically derived from an original physiological meaning.
(3) 
Dans une relation toxique, les tensions et les critiques sont omniprésentes. (web)

‘In a toxic relationship, tension and criticism are omnipresent’
Syntactic neologisms are morphologically and semantically specified items that can be used in a new syntactic
construction. This class can be illustrated by the verb cliquer ‘click’ in French, that is ordinarily used with an oblique
argument (cliquer sur quelque chose ‘click on something’), but can be transitivized and used with a direct object as in (4).
(4) 
Cliquez la photo pour l’agrandir. (web)

‘Click the picture to enlarge it’
Phraseological neologisms are new multiword expressions that result from the conventional use of a phrase. They
are characterized by non-compositionality. For instance, the expression être au taquet (lit. ‘be at the cleat’) has been
recently lexicalized in French with the meaning of ‘be going full throttle’, as illustrated in (5).
(5) 
Toute l’équipe est au taquet et se réjouit de vous retrouver dès ce samedi. (web)

‘The whole team is going full throttle and is looking forward to seeing you again this Saturday’
Loanwords are foreign words or expressions that have been borrowed and adapted to a target language
(Haspelmath, 2009; Winter-Froemel, 2009). Such is the case of ghostwriting in (6), which has been imported from English
into French.
(6) 
Monsanto est suspecté d’être un adepte du ghostwriting. (web)

‘Monsanto is suspected of using ghostwriting services’
As suggested above, these six basic neological types instantiate formal novelty and lexical regularity to various
degrees. On the one hand, formal novelty depends on whether the form of a neologism is novel per se or not (Jamet and
Terry, 2018). For instance, ex nihilo neologisms (e.g., ptyx) contrast with semantic neologisms (e.g., toxique ‘toxic’) in that
they are completely new lexical forms. On the other hand, lexical regularity depends on whether or not a formation process
can be predicted and productively form series of neologisms. Regularity can apply to formal, semantic and/or syntactic
properties of lexical items. For instance, the morphological neologism détatouer ‘remove a tattoo’ has predictable form
and meaning, because it follows the morphosemantic pattern associated with the prefix dé- in French (i.e., the formation of
deverbal verbs to denote opposite actions). Détatouer fits into the morphological series that includes verbs such as défaire
‘undo’, déconstruire ‘deconstruct’, débrancher ‘unplug’, etc. By contrast, the phraseological neologism être au taquet ‘be
going full throttle’ cannot be predicted, and does not instantiate any regular pattern in French.

In the present study, we investigate the influence of formal novelty and lexical regularity on NI, and formulate a
directional hypothesis for each property. More precisely, we hypothesize that (i) neologisms with a novel form are more
salient (i.e., more easily identified as neologisms) than neologisms with an already existing form, and (ii) irregular
neologisms are more salient than regular neologisms. The first hypothesis is rather straightforward; it is based on the
assumption that already known forms are less detected than unknown ones, and are consequently less likely to trigger NI.
The second hypothesis is motivated by the idea that irregular neologisms require greater cognitive effort than regular ones
to be processed, and that this effort results in a stronger impression of novelty. According to Schmid (2008), transparent
and unambiguous morphologically complex neologisms (e.g., words prefixed with over- in English such as overbill) are
more easily integrated in the mental lexicon than semantically opaque ones (e.g., blends such as sheeple from sheep and
people). Assuming that neologisms that are easier to process are also less salient, it can be hypothesized that novel
regular complex words trigger less NI than irregular ones. A similar extrapolation can be drawn from studies showing that
ambiguous words are represented differently in the mental lexicon depending on meaning similarity (see Eddington and



A. Lombard et al. / Lingua 254 (2021) 103055 5
Tokowicz, 2015 for an overview). Regular and irregular polysemes may differ in the way they are represented and
processed because of the variable predictability and relatedness of their meanings. Consequently, semantic neologisms
could be apprehended differently by speakers, depending on the regularity of their semantic construction, which would
then influence NI. Such a hypothesis has been explicitly formulated by Carston and Wearing (2014) and Barque et al.
(2018), but has never been experimentally tested.

To explore the effect of formal novelty and lexical regularity on NI, we focus on semantic and morphological
neologisms. We privilege these two types of neologisms over the others because, first, they allow for a clear distinction
between formal novelty and non-formal novelty, and, second, they polarize regularity and can be divided into distinct
classes of regular and irregular items.

3. Method

In this section, we describe our experimental methodology, including participants’ selection, materials, procedure, and
hypotheses.2

3.1. Participants

Sixty-eight French native students from the University of Fribourg (Switzerland) took part in the experiment
(Mage ¼ 20:72, SD ¼ 2:176, age range [18;25]). Psychology students (N ¼ 55) received academic credits for their
participation. The other students (N ¼ 13) were volunteers. To collect non-expert judgments, none of the participants
were students in linguistics.

3.2. Materials

For the purpose of our experiment, we created 120 stimuli, including 80 experimental items (i.e., sentences with a
neologism) and 40 filler items (i.e., sentences without any neologism). In the following subsections, we successively
present how target neologisms were selected and how stimuli sentences were formed.

3.2.1. Target neologisms
To ensure that target neologisms were unknown to participants, most of them were especially created for the

experiment. All selected items, be they morphological or semantic neologisms, were absent from two reference
dictionaries of French (TLFi3 and Le Petit Robert4). Furthermore, morphological neologisms were controlled through
corpus investigations. Target morphological neologisms had 0 occurrence in the frWaC corpus (Baroni et al., 2009), and
no more than 5 occurrences in the frTenTen17 corpus (Jakubíček et al., 2013).5 We did not dismiss words with very few
occurrences in extensive corpora, because these are usually nonce words, coined to fill some immediate lexical need and
not intended to integrate the lexicon (Dal and Namer, 2018; Štekauer, 2002). We assume that such words remain salient
as novel words -- even for the speaker or writer that uses them. As for semantic neologisms, Google searches were carried
out to ensure that the target items were not frequently used in the new meaning they were given in the experiment.

We eventually selected 54 nouns and 36 verbs as target neologisms. Different parts of speech were selected so as to
avoid participants focusing on one part of speech only. Adjectives and adverbs were discarded because their polysemy
has been less studied than that of nouns and verbs, and because some of the irregular morphological processes tested in
the experiment rarely apply to them. All neologisms were designed to be pragmatically plausible, so that participants
would not notice them because of unlikely meaning.

Regular and irregular morphological neologisms were created in line with the distinction between grammatical and
extragrammatical word-formation processes (Dressler, 2000; Fradin et al., 2009; Mattiello, 2013). A word-formation
process is grammatical and regular when its output is predictable in both form and meaning (e.g., the prefix re- and the
base verb foudroyer ‘strike’ combine to form refoudroyer ‘strike again’, following the deverbal pattern associated with re-).
A word-formation process is extragrammatical and irregular when its output is unpredictable in form or meaning (e.g., the
2 The experiment was preregistered (with materials, procedure, hypotheses, and data analysis plan) on the OSF platform: https://osf.io/k2zwy/?
view_only=c466904e779e48e2bda81c3a56b132f7.

3 http://www.atilf.fr/tlfi.
4 https://pr.bvdep.com/robert.asp.
5 frWaC and frTenTen17 are extensive French corpora comprising respectively 1.3 and 5.7 billion words collected from the.fr domain in 2010

and 2017. They are available at the following URLs: https://www.clarin.si/noske/run.cgi/corp_info?corpname=frwac&struct_attr_stats=
1&subcorpora=1 and https://www.sketchengine.eu/frtenten-french-corpus/.

https://osf.io/k2zwy/?view_only=c466904e779e48e2bda81c3a56b132f7
https://osf.io/k2zwy/?view_only=c466904e779e48e2bda81c3a56b132f7
http://www.atilf.fr/tlfi
https://pr.bvdep.com/robert.asp
https://www.clarin.si/noske/run.cgi/corp_info?corpname=frwac&struct_attr_stats=1&subcorpora=1
https://www.clarin.si/noske/run.cgi/corp_info?corpname=frwac&struct_attr_stats=1&subcorpora=1
https://www.sketchengine.eu/frtenten-french-corpus/


A. Lombard et al. / Lingua 254 (2021) 1030556
acronym formupo corresponding to formule de politesse ‘greeting formula’ is not formally predictable, and could as well be
formulpo, formupol, formpol, etc.). Unlike extragrammatical processes, grammatical processes produce series of
neologisms and can therefore be evaluated in terms of productivity.

Derivation, compounding and conversion clearly fulfill the requirements for regularity, whereas acronymy,
reduplication and blending are irregular. Acronyms have an unpredictable form since the word sections used to form
them cannot be predicted (e.g., Benelux takes two phonemes from Belgique ‘Belgium’ and Nederland ‘Netherlands’, but
three from Luxembourg). Reduplication may be more predictable formally than acronymy. According to Plénat (1999),
reduplicated parts in French obey some phonetic constraints. However, these constraints are not sufficient to predict the
exact form of the output (e.g., the reduplication of crade ‘dirty’ in French produces three attested forms, cracra, cracrade,
and crade-crade)6. Furthermore, reduplication is mainly connotative, with important unpredictable variations (e.g.,
nounours from ours (en peluche) ‘teddy bear’ is hypocoristic whereas mémère from mère ‘mother’ is pejorative). As for
blends, they have both unpredictable form and meaning (Fradin, 2015). For instance, it cannot be predicted that the
blending of mondialisation ‘globalization’ and banalisation ‘trivialization’ will produce mondiabanalisation (instead of e.g.,
mondibanalisation or banamondialisation) and have the meaning of ‘trivialization due to globalization’ (instead of, e.g.,
‘globalization due to trivialization’ or ‘trivialization of globalization’).7

The irregular morphological neologisms used in our experiment are formed through blending (N ¼ 10), acronymy
(N ¼ 6), and reduplication (N ¼ 4). Acronyms and reduplications are created respectively from existing phrases and from
French monosyllabic words, as in impadem, constructed from impression à la demande ‘print on demand’, and beubeurre,
constructed from beurre ‘butter’. Blends have to be transparent enough to allow for base recognition, as in infordinateur
‘information machine’, constructed from information ‘information’ and ordinateur ‘computer’. The regular morphological
neologisms used in our experiment are suffixed words (N ¼ 10), prefixed words (N ¼ 6), and compounds (N ¼ 4). All of
them fit into existing morphological series. For instance, aide-pianiste ‘piano assistant’ follows the word-formation pattern
that produces compounds beginning with aide ‘assistant’ (e.g., aide-cuisinier ‘kitchen assistant’), and refoudroyer ‘strike
again’ follows the prefixation pattern associated with re- (e.g., rediscuter ‘discuss again’). Even though derivational
productivity was not directly taken into account in the study, we intentionally selected affixes with heterogeneous
productivity. For example, the nominalization in -age, used to form assombrissage ‘darkening’, is clearly more productive8

in contemporary French than the nominalization in -ure, used to form emboutissure ‘bump’.
Regular and irregular semantic neologisms were distinguished according to the definition of regular polysemy

introduced by Apresjan (1974). The polysemous relation between two word senses is considered regular if it is
instantiated by at least two non-synonymous lexical units. Regular polysemy patterns can be identified and semantically
analyzed (Barque, 2008; Copestake and Briscoe, 1995; Nunberg, 1995; Pustejovsky, 1995). For example, the BODY PART

! OBJECT PART pattern instantiated in French by nouns such as pied ‘foot’/‘base of an object’, tête ‘head’/‘top of an object’,
cœur ‘heart’/‘central part of an object’ is based on a metaphor that relies on a locative or functional analogy (Svorou,
1994). Similarly to regular morphological processes, regular polysemy patterns can be evaluated in terms of productivity,
depending on the number of lexical forms that instantiate them. For instance, the FOOD SUBSTANCE ! PORTION OF FOOD

pattern (e.g., yaourt ‘yogurt’/‘pot of yogurt’, bière ‘bier’/‘glass of bier’) is more productive in French than the PIECE OF

FURNITURE ! PLACE pattern (e.g., bureau ‘desk’/‘office’, bar ‘counter’/‘bar’). As opposed to regular polysemy, irregular
polysemy occurs when only one lexical form instantiates a given polysemous relation (e.g., licorne ‘unicorn’/‘startup
company valued at over $1 billion’). As pointed by Brocher et al. (2018), the different meanings of irregular polysemes bear
some similarity to each other but are not derived by means of a semantic rule. The relation between the different meanings
of an irregular polyseme is both unpredictable and idiosyncratic.

Since metaphor tends to produce more irregular polysemes than metonymy, most irregular semantic neologisms in our
materials are metaphorical. Regular semantic neologisms are the output of 4 nominal metonymy patterns and 6 verbal or
nominal metaphor patterns. Polysemy patterns are documented in the literature (Apresjan, 1974; Barque et al. 2018;
Goossens, 2009; Lakoff and Johnson, 1980; Srinivasan et al., 2019, among others). For instance, the noun embauche
‘recruitment’, used as a semantic neologism to denote people in charge of recruitment, follows the ACTION ! AGENT

metonymic pattern instantiated by nouns such as rédaction ‘writing’/‘editorial board’ and mission ‘mission’/‘people on a
mission’. As in the case of regular morphological neologisms, we selected patterns with various degrees of productivity.
6 It has to be noted that Plénat (1999) investigates only the reduplication of first names, and that there is no evidence that the phonetic
constraints he brings to light also apply to common nouns, which are much less frequently reduplicated. Only reduplicated common nouns were
included in our experimental materials.

7 Clipping is often mentioned as an extragrammatical morphological process. However, this view can be challenged considering that clipping
may be more productive and regular than prototypical extragrammatical processes (Arndt-Lappe, 2018; Bauer et al., 2013). By default, we did not
consider here clippings as illustrative of irregular morphological neologisms, and did not use them in the experiment.

8 Productive is used in this paper as a scalar term. It refers to a relative, as opposed to absolute, property. In other words, a productive process
does not necessarily apply systematically to items that meet its input requirements.
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Table 1
Length of the stimuli for each condition.

Condition Mean (char.) Variance (char.) Mean (syl.)

Irregular morphological 54.05 6.763 14.75
Regular morphological 54.05 6.909 14.7
Irregular semantic 54.6 6.809 14.75
Regular semantic 54.35 6.846 14.6
Filler 54.775 6.685 14.325
However, the absence of theoretical work on scalar regular polysemy, and the lack of a lexical resource listing the items
that instantiate the different polysemy patterns made it impossible to precisely quantify regularity variations, and therefore
to analyze them as a variable in our experimental results.

All the neological items used in the experiment are presented in the supplementary materials (see Appendix B).

3.2.2. Experimental sentences
Target neologisms were included in simple sentences of ordinary French such as (7), which includes the regular

semantic neologism moustache ‘mustache’ as an instance of the BODY PART ! OBJECT PART pattern.
(7) 
9 F
Il faudrait absolument nettoyer la moustache du balai.

‘We should definitely clean the mustache of the broom’
Neologisms were placed in different syntactic positions, provided these were not prominent positions (i.e., beginning or
end of sentence). Sociolinguistic and register variations were avoided so as to control their effect on neologism
identification. Filler sentences were designed to be syntactically similar to experimental ones.

Semantic neologisms required some additional conditions. Namely, the context of the sentence had to block the
original interpretation of the target lexeme. A subsequent difficulty is that stimuli including semantic neologisms might
appear absurd to speakers, especially in the case of irregular semantic neologisms. We will come back to this issue in
Section 5.

The length of the stimuli, measured as the number of characters and syllables, was standardized across experimental
and filler sentences, so that all conditions have the same mean and variance, as shown in Table 1.

One possible concern with the experimental design described above is that the syntactic simplicity of the stimuli
sentences could by contrast make the target neologisms salient, thus inducing a ceiling effect on neologism identification.
To reduce that ceiling effect, we unbalanced the number of experimental and filler items to two thirds/one third, assuming
that participants would tend to maintain a balance between positive and negative answers. Each experimental condition
therefore consists of 20 stimuli, which results in a total of 80 neological stimuli, whereas the filler condition consists of 40
stimuli.

3.3. Procedure

Our experimental study design is based on a within-subject factorial plan using formal novelty and lexical regularity as
the two main factors. These properties are referred to respectively as Change (morphological vs. semantic neologisms)
and Regularity (irregular vs. regular neologisms). The experiment took the form of a survey completed online on the
Qualtrics platform. The survey took an average of 20 minutes to complete, which participants did using their personal
computer at home.

Participants were asked to perform two tasks. The first one consisted in reading stimuli sentences displayed on the
screen one after the other, and deciding for each sentence, as quickly and accurately as possible, whether they included a
neologism or not. The exact instructions were: ‘‘Indicate whether the following sentence includes or not a new word or an
existing word used with a new meaning’’.9 The term neologism was intentionally omitted so as to avoid linguistic
terminology and misunderstanding of the notion.
rench instructions were: ‘‘Indiquez si la phrase suivante contient un mot nouveau ou un mot existant employé dans un sens nouveau’’.
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Answers were given by pressing a labelled key Oui ‘yes’ with the left index finger or a labelled key Non ‘no’ with the right
index finger. Each sentence was presented for as long as needed for participants to make their decision and give their
answer. To limit biased results due to fatigue effects, stimuli were presented to participants in a random order. In order to
familiarize participants with the task, a short training session was proposed, using neologisms created through processes
that were absent from the experiment (e.g., loanwords).

The second task consisted in precisely identifying novel words in the stimuli sentences that were detected as including
a neologism in the first task. All these sentences were listed on the same page, and participants were asked to highlight
neologisms by clicking on them. Only one word per sentence could be identified. Participants could take as long as they
wanted to perform that second task.

Response time, i.e., the time elapsed between the display of a stimulus and the response, was measured in the first
task. Neologism detection was evaluated through both the first and second tasks, and target neologisms were accordingly
tagged as ‘detected’ or ‘not detected’. Importantly, when a participant gave a positive answer in the first task but was
unable to correctly identify the target neologism in the second task, the neologism was considered ‘not detected’.

3.4. Hypotheses

Our experimental study was designed to test four hypotheses, which are as follows.

H1: Morphological neologisms have a higher detection rate than semantic neologisms.
H2: Irregular neologisms have a higher detection rate than regular neologisms.
H3: When detected, morphological neologisms cause shorter response times than semantic neologisms.
H4: When detected, irregular neologisms cause shorter response times than regular neologisms.

We additionally hypothesized that there might be an interaction effect of the two predictors (formal novelty and lexical
regularity) on detection rates and/or response times, depending on how participants would react to irregular semantic
neologisms. These neologisms in particular cause salient semantic incongruity, which could be attributed to a general
semantic mismatch in stimuli sentences rather than to the new use of any specific word, and/or cause more reflection time.
This could result in lower detection rates and/or longer response times than for regular semantic neologisms (whereas
irregular morphological neologisms would still cause higher detection rates and shorter response times than regular
morphological neologisms).

4. Results

In this section, we present the results of our experiment. We first focus on detection rates for target neologisms, then
examine response times in case of neologism detection.10 To limit inaccurate responses due to participants’ lack of
attention, we only considered data from participants who completed the entire survey in more than ten minutes and less
than an hour (which resulted in the selection of 68 participants out of the 79 who completed the survey). All responses
given in a time shorter than 200 ms (0.02% of the data) were excluded as well, since stimuli sentences or even words
alone cannot be read carefully in such a short time.

We used the lme4 package (Bates et al., 2014) in R (R Core Team, 2015) to perform the analyses using mixed-effects
models with crossed random effects for subjects and items (Baayen et al., 2008). We calculated p-values using log-
likelihood ratio tests, and considered them significant if less than 0.01.11

4.1. Detection

Observed detection rates for each condition are presented in Fig. 1 and Table 2.
We used a mixed logistic regression model to analyze the detection data. The Change (morphological vs. semantic)

and Regularity (irregular vs. regular) factors as well as their interaction were entered into the model as predictors. As
random effects, we included intercepts for participants and items, and by-participant random slopes for the two predictors
and their interaction. By-item slopes were not included, as they were not justified by the design and would generate
10 The collected data and R scripts used for statistical analysis are provided at https://osf.io/x6whk/?view_only=
9da55b31cbab488aaa64fd8dfac1b54b.
11 A threshold of 0.01 was preferred over the traditional 0.05 following Colquhoun (2014). The 0.01 threshold is also mentioned by Baayen
(2008) and Meteyard and Davies (2020).

https://osf.io/x6whk/?view_only=9da55b31cbab488aaa64fd8dfac1b54b
https://osf.io/x6whk/?view_only=9da55b31cbab488aaa64fd8dfac1b54b
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Fig. 1. Empirical probability of detection per experimental condition with 99% Wald confidence intervals. The 1st and 2nd bars indicate rates for
morphological neologisms, the 3rd and 4th bars indicates rates for semantic ones. The 1st and 3rd bars indicate rates for irregular neologisms, the
2nd and 4th bars indicate rates for regular ones.

Table 2
Average detection rates per neologism type with 99% confidence intervals.

Neologism type Mean detection rate 99% CI

Morphological irregular 0.8801471 0.02272230
Morphological regular 0.5205882 0.03495037
Semantic irregular 0.7284768 0.03112586
Semantic regular 0.5801471 0.03452772

Table 3
Summary of the mixed logistic regression model for neologism detection with morphological irregular neologisms as intercept.

Effect Estimate SE z-value

Intercept 2.4465 0.2368 10.333
Change �1.1142 0.3449 �3.231
Regularity �2.3224 0.3003 �7.733
Change � Regularity 1.3884 0.4165 3.334
unnecessary model complexity (Bates et al., 2018). The best model to account for the data was selected based on log-
likelihood ratio tests (see Table 5 in Appendix A).

Results of the regression model are presented in Table 3. The significance of the interaction was assessed using log-
likelihood ratio tests comparing models with and without the effect. The significance of the simple effects was calculated
using the same method on models without the interaction. The robust effects that emerge from these analyses are that of
lexical regularity ( p = 4.904e�11), and that of the interaction between formal novelty and lexical regularity
( p = 0.001185). The main effect of formal novelty is not significant ( p = 0.2312). The same models were run without
residuals greater than 2.5 SD (0.51% of the original data), considering that large residuals could influence the model
(Baayen, 2010). The results are similar to those presented in Table 3.
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Although morphological neologisms were generally better detected than semantic neologisms, the difference was not
significant. The effect of formal novelty on detection rates actually depends on lexical regularity. In the observed results
(see Fig. 1), the detection rate decreases by 13.92% between morphological and semantic neologisms in irregular
conditions, but slightly increases (by 6.62%) in regular conditions. We further explored these modality shift effects in the
model, using the lsmeans package (Lenth, 2016), which indicated that the decrease in irregular conditions was significant
( p = 0.0012), whereas the increase in regular ones was not ( p = 0.3552). Thus, the effect of formal novelty is only partially
consistent with our H1 hypothesis, for it is only significant in the case of irregular conditions.

As for lexical regularity, detection rates clearly decrease between irregular and regular neologisms, with a difference of
35.66% for morphological neologisms and 15.13% for semantic ones. The effect of lexical regularity is significant, both
within and across modalities of formal novelty. These results are therefore consistent with our H2 hypothesis.

It appears that the effect of formal novelty varies according to regularity modalities, since unlike irregular neologisms,
regular neologisms are not significantly better detected when they are novel forms. This interaction effect is different from
the one we predicted, hypothesizing that irregular semantic neologisms might be less detected than expected (see
Section 3.4).

4.2. Response times

Only positive answers in the detection task with correct target identification were taken into account in the analysis of
response times, which represents 67.62% of all responses. Average response times for each condition are presented in
Fig. 2 and Table 4.

To evaluate the significance of each predictor, we computed a full model including interaction between the Change and
Regularity factors. Response times were log-transformed to reduce the skewness of their distribution (Baayen, 2010), and
then analyzed using a mixed linear regression model. In addition to the Change and Regularity factors, we included in the
model a predictor corresponding to the length of the stimuli, measured in characters (LChar). As random effects, we
included intercepts for participants and items. We also included by-participant random slopes for Change, Regularity and
their interaction.

The best model was selected based on log-likelihood ratio tests (see Table 6 in Appendix A). This model includes the
main effects, random intercepts and random slope for Change, but neither the interaction effect nor the other random
slopes. An examination of the residuals did not reveal any violation of the assumption of normal distribution and
homoscedasticity. The results of the regression model are presented in Table 5. The analysis shows three main effects,
Fig. 2. Average decision latency for stimuli per experimental condition with 99% confidence intervals. The 1st and 2nd bars indicate response times
for morphological neologisms, the 3rd and 4th bars indicate response times for semantic ones. The 1st and 3rd bars indicate response times for
irregular neologisms, the 2nd and 4th bars indicate response times for regular ones.



A. Lombard et al. / Lingua 254 (2021) 103055 11

Table 4
Average response time in seconds per neologism type with 99% confidence intervals.

Neologism type Mean response times (s) 99% CI

Morphological irregular 3.017682 0.1452850
Morphological regular 3.360864 0.1815124
Semantic irregular 3.517705 0.2329972
Semantic regular 3.660608 0.1853415

Table 5
Summary of the mixed linear regression model for the log-transformed response times with morphological irregular neologisms as intercept.

Effect Estimate SE t-value

Intercept 0.496448 0.130836 3.794
Change 0.122874 0.030757 3.995
Regularity 0.114317 0.028168 4.058
LChar 0.009782 0.002256 4.337
those of formal novelty ( p = 9.866e�05), lexical regularity ( p = 7.519e�05), and sentence length ( p = 2.81e�05). The
model was run again without residuals greater than 2.5 SD (1.68% of the original data), and on a set of data trimmed to
2.5 SD over and under by-participant and by-condition means (which removed 2.52% of the original data).12 The
estimates and significance levels given by these models are similar to those presented in Table 5.

Note that although the visual exploration of the data seems to indicate a difference (see Fig. 2), the Change and
Regularity effects are of similar size, as indicated by the estimates in Table 5. Overall, morphological neologisms are
detected more rapidly than semantic ones, and irregular neologisms are detected more rapidly than regular ones. These
results are thus consistent with our H3 and H4 hypotheses. Since no interaction effect is observed, our complementary
hypothesis about a possible interaction between formal novelty and lexical regularity is not supported here.

5. Discussion

The goal of our experiment was to determine the influence of formal novelty and lexical regularity on NI. To this end, we
examined NI variations among French (non-linguist) speakers who were asked to perform a metalinguistic task of novel
word identification. As far as lexical detection is concerned, irregular morphological neologisms were significantly better
detected than irregular semantic ones. There was, however, little difference between regular morphological neologisms
and regular semantic ones. Our data therefore suggest that formal novelty does not always influence the identification of
novel words. By contrast, lexical regularity appears to be a strong predictor of neologism detection, although it is rarely
taken into account in studies on neologisms. Detection rates were significantly higher for irregular neologisms than for
regular ones, which suggests that the formal aspect of neologisms is not as striking as the unusualness of their lexical
construction, be it semantic or morphological. Neologisms appear to be less salient when they can be integrated in dense
lexical networks formed by words resulting from the same lexical pattern.

According to our data, the effect of the two predictors on neologism detection depends on how their modalities
combine. This interaction effect needs further analysis, and raises questions as to why formal novelty in particular does
not have any significant effect on the detection of regular neologisms. A possible explanation is based on the fact that
lexical regularity differs substantially depending on whether it applies to morphology or semantics. As defined in
Section 2.3, lexical regularity is a higher-order notion that applies to both morphosemantic and semantic properties. A
lexeme is regularly formed if it follows a productive, predictable and specifiable pattern at the morphological and/or
semantic level. While lexical regularity determines form and meaning in the case of morphological neologisms, it only
applies to meaning in the case of semantic neologisms. Such a difference could influence the cognitive processes
involved in neologism identification. In the case of morphological neologisms, detection may depend primarily on formal
12 Although log-transformation of response times has been debated in the literature, it has the advantage of reducing the influence of extreme
values in the analysis (Baayen, 2008, 31). Due to some long RTs, our data were very skewed, hence our preference for log-transformation. We
still ran our model on raw RTs, trimmed to 2.5 SD over and under by-participant and by-condition means. The analysis lead to similar results as
those observed with log-transformed data.
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Fig. 3. Empirical probability of detection per neologism with 99% Wald confidence interval. The bars in the left half of the figure indicate rates for
irregular neologisms, the bars in the right half indicate rates for regular ones. The bars in the top half of the figure indicate rates for morphological
neologisms, the bars in the bottom half indicate rates for semantic ones.
analysis, whereas in the case of semantic neologisms, it is necessarily based on semantic evaluation, which implies both
the differentiation with an existing sense and contextual assessment. As regular morphological neologisms are formally
predictable and non-context-dependent, they can easily be unnoticed when they are used consistently in discourse. By
contrast, regular semantic neologisms require the identification of a novel meaning that is both related to the original one
and contextually coherent, which could maintain some neological salience. Lexical regularity could thus have a variable
impact on the salience of morphological and semantic neologisms, and cause the interaction effect we observed.

Another interesting point about regular conditions is their heterogeneous detection (see Fig. 3). Detection rates are
more dispersed for regular conditions (SD ¼ 0:181) than for irregular conditions (SD ¼ 0:125). This greater dispersion
could be influenced by productivity variations in morphological and semantic patterns. Productivity, and more generally
analogy phenomena, can be related to scalar differences in regularity, which could in turn determine differences in
neological salience. We observed stronger detection rates for neologisms based on patterns that we considered to be
poorly productive than for neologisms based on patterns that we considered to be highly productive. Since productivity,
among other factors, plays a role in the retrieval and lexical representation of morphologically complex words (Dal Maso
and Giraudo, 2019), it may also influence the processing of morphological neologisms, and a similar influence could be
observed in the case of semantic neologisms. This would lead us to hypothesize a correlation between productivity, scalar
regularity and neological salience. The distinction of different degrees of regularity would certainly have been useful to
homogenize the experimental conditions, to control regularity variations, and to reduce the variance of the model.
However, such a distinction requires a clear evaluation of regularity degrees based on productivity rates, which is difficult
to assess in practice, especially in the case of semantic neologisms.13
13 To our knowledge, there is not any theoretical account of how regular polysemy productivity should be calculated. A relevant measure should
certainly be based on the proportion of members of a semantic class that instantiate a given polysemy pattern. Such a proportion can hardly be
evaluated (at least for French), given the lack of lexical resources that propose reliable systematic semantic descriptions.
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It can be noted that the dispersion of detection rates is larger for regular morphological neologisms (SD ¼ 0:210) than
for regular semantic ones (SD ¼ 0:147). Formal novelty seems to polarize neological salience when combined with lexical
regularity. This can be due to the fact that regular morphological neologisms are easily apprehended when they follow
highly productive patterns, given the availability of these patterns and the predictability of their outputs. Highly regular
morphological neologisms require little cognitive effort, and are consequently not salient as novel words. By comparison,
regular morphological neologisms that follow poorly productive patterns require more effort, as these patterns are less
available for morphosemantic analogy. Weakly regular morphological neologisms are consequently more salient. As for
regular semantic neologisms, their new meanings have to be inferred both by analogy with an existing polysemy pattern
and, as stated above, through contextual evaluation. The corresponding cognitive effort certainly increases neological
salience, even for items that follow highly regular polysemy patterns. Highly regular semantic neologisms could thus be
more salient than highly regular morphological ones, somehow compensating for the effect of formal non-novelty, and
tending to equalize detection probabilities between regular morphological and regular semantic neologisms. Future
studies may want to further examine this particular issue.

Response times highlight a different aspect of NI variation. They suggest not only that regular neologisms are more
difficult to identify than irregular ones, but also that semantic neologisms are more difficult to identify than morphological
ones. The difference in response time with respect to formal novelty could be due to the fact that morphological and
semantic neologisms activate different cognitive processes. Morphological neologisms may be analyzed primarily with
respect to formal properties, be it through decomposition as some authors suggest (Kaczer et al., 2015; Pollatsek et al.,
2011; Smolka and Libben, 2017) or through alternate processes (Baayen et al., 2019; Kinoshita, 2015). The possibility of
formal evaluation, as opposed to context-dependent semantic evaluation, could explain why morphological neologisms
are detected more rapidly than semantic ones.

Considered together, our observations are consistent with the idea that the novelty of form and meaning is more salient
than that of meaning alone. They also clearly indicate that irregular lexical constructions produce more salient neologisms
than regular ones. Our general hypotheses about NI are therefore confirmed by the results of the experiment.

6. Conclusion

In this article, we investigated the influence of formal novelty and lexical regularity on neological intuition, through an
experimental study of speakers’ metalinguistic judgments about neologisms. Our results show that NI depends on
neologism type, in particular that it is stronger for morphological neologisms than for semantic ones, and stronger for
irregular neologisms than for regular ones. These results especially highlight the importance of the regularity factor, which
is, maybe surprisingly, more decisive than formal novelty. It appears that the existence of semantic or morphosemantic
lexical patterns into which neologisms fit has an important influence on their salience as novel words. Given that influence,
lexical regularity should be taken into consideration more often in experimental studies on neologisms and on word
recognition. More generally, the results of our experiment confirm that neologisms are heterogeneous with respect to their
capacity to trigger NI. Some neologisms may not be salient at all, as in the case of regular morphological neologisms
based on highly productive patterns. This observation could extend to neologism types we did not study here, such as
syntactic neologisms (e.g., in the case of transitivized verbal constructions).

To overcome the limitations of our study, we need to develop a method to experimentally evaluate the productivity of
lexical patterns, so that lexical regularity can be treated as a scalar factor. Future work will address this particular issue and
further investigate the influence of regularity degrees on NI. Separate experiments on morphological and semantic
neologisms will be carried out to provide detailed insights into how speakers’ judgments about novel words are affected by
lexical regularity variations. We also plan to take into account more linguistic predictors, such as the existence of
competing synonyms, lexical base frequency, neologism semantic types, and semantic (non-)compositionality.
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Appendix A. Log-likelihood ratio tests between models
Table 5
Summary of the log-likelihood ratio tests between different models for the detection of neologisms.

Model Df AIC BIC logLik Deviance Chisq Chi Df Pr( > Chisq)

Detection � 1 + (1 | Participant) + (1 | QN) 3 5696.6 5716.4 �2845.3 5690.6
Detection � Regularity + (1 | Participant) + (1 | QN) 4 5658.2 5684.6 �2825.1 5650.2 40.451 1 2.016e�10
Detection � Regularity + (1 | Participant) + (1 | QN) 4 5658.2 5684.6 �2825.1 5650.2
Detection � Change + Regularity + (1 | Participant) + (1 | QN) 5 5655.2 5688.2 �2822.6 5645.2 4.9596 1 0.02595
Detection � Change + Regularity + (1 | Participant) + (1 | QN) 5 5655.2 5688.2 �2822.6 5645.2
Detection � Change � Regularity + (1 | Participant) + (1 | QN) 6 5642.8 5682.4 �2815.4 5630.8 14.381 1 0.0001493
Detection � Change � Regularity + (1 | Participant) + (1 | QN) 6 5642.8 5682.4 �2815.4 5630.8
Detection � Change � Regularity + (1 + Regularity |
Participant) + (1 | QN)

8 5637.1 5689.9 �2810.5 5621.1 9.7534 2 0.007622

Detection � Change � Regularity + (1 + Regularity |
Participant) + (1 | QN)

8 5637.1 5689.9 �2810.5 5621.1

Detection � Change � Regularity + (1 + Change + Regularity |
Participant) + (1 | QN)

11 5491.9 5564.5 �2734.9 5469.9 151.17 3 < 2.2e�16

Detection � Change � Regularity + (1 + Change + Regularity |
Participant) + (1 | QN)

11 5491.9 5564.5 �2734.9 5469.9

Detection � Change � Regularity + (1 + Change � Regularity |
Participant) + (1 | QN)

15 5483.6 5582.6 �2726.8 5453.6 16.28 4 0.002666
Table 6
Summary of the log-likelihood ratio tests between different models for the log-transformed response times (LogRT).

Model Df AIC BIC logLik deviance Chisq Chi Df Pr( > Chisq)

LogRT � 1 + (1 | Participant) + (1 | QN) 4 4092.2 4117.0 �2042.1 4084.2
LogRT � LChar + (1 | Participant) + (1 | QN) 5 4082.1 4113.2 �2036.0 4072.1 12.089 1 0.0005071
LogRT � LChar + (1 | Participant) + (1 | QN) 5 4082.1 4113.2 �2036.0 4072.1
LogRT � Regularity + LChar + (1 | Participant) + (1 | QN) 6 4070.7 4108.0 �2029.3 4058.7 13.41 1 0.0002503
LogRT � Regularity + LChar + (1 | Participant) + (1 | QN) 6 4070.7 4108.0 �2029.3 4058.7
LogRT � Change + Regularity + LChar + (1 | Participant) +
(1 | QN)

7 4056.4 4099.9 �2021.2 4042.4 16.287 1 5.443e�05

LogRT � Change + Regularity + LChar + (1 | Participant) +
(1 | QN)

7 4056.4 4099.9 �2021.2 4042.4

LogRT � Change � Regularity + LChar + (1 | Participant) +
(1 | QN)

8 4054.9 4104.6 �2019.4 4038.9 3.5432 1 0.05979

LogRT � Change + Regularity + LChar + (1 | Participant) +
(1 | QN)

7 4056.4 4099.9 �2021.2 4042.4

LogRT � Change + Regularity + LChar + (1 + Change |
Participant) + (1 | QN)

9 4043.8 4099.7 �2012.9 4025.8 16.645 2 0.000243

LogRT � Change + Regularity + LChar + (1 + Change |
Participant) + (1 | QN)

9 4043.8 4099.7 �2012.9 4025.8

LogRT � Change + Regularity + LChar + (1 + Change
+ Regularity | Participant) + (1 | QN)

12 4041.3 4115.9 �2008.7 4017.3 8.4278 3 0.03795

LogRT � Change + Regularity + LChar + (1 + Change |
Participant) + (1 | QN)

9 4043.8 4099.7 �2012.9 4025.8

LogRT � Change + Regularity + LChar + (1
+ Change � Regularity | Participant) + (1 | QN)

16 4043.4 4142.8 �2005.7 4011.4 14.391 7 0.04465
Appendix B. Supplementary data

Supplementary data associated with this article can be found, in the online version, at https://doi.org/10.1016/j.lingua.
2021.103055.
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