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This paper investigates the relationship between morphological productivity and neological
intuition, defined as the ability to identify novel words as such. It can be hypothesised that the
more productive a word-formation process is, the less salient the neologisms it forms will be. We
test this hypothesis experimentally on neologisms formed with prefixes and suffixes of variable
productivity. Three experiments are conducted, involving lexical identification and reading tasks
with eye tracking, to provide a comprehensive description of neological intuition. The negative
correlation between productivity and neological salience is supported by experimental results,
but only in the case of suffixed neologisms, as opposed to prefixed ones. The effect of affix type
on neological intuition can be explained by differences in the grammatical nature of prefixes and
suffixes. Broadly speaking, investigating the linguistic factors of neological intuition provides an
original approach to both linguistic and psycholinguistic issues related to word structure and
lexical processing.
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1. Introduction

Neologisms are new lexical units in a language, be they words with a new form, words with
a new meaning, or new multiword expressions. They can be constructed from elements of the
reference language or borrowed from another language. Various aspects of neologisms are
commonly investigated in dedicated studies, from the definition and classification of neologisms
(Cabré, 2006; Renouf, 2013; Sablayrolles, 2000; Tournier, 1985; a.0.) to the conditions of their
integration in the lexicon (Arndt-Lappe et al., 2018; Bauer, 1983; Blank, 2001; Foubert, 2021,
Hohenhaus, 2005; Lipka, 1992; a.o.). In the last decades, research on neologisms has benefited
from methodological advances in linguistics, in particular from access to large and diverse
corpora. The study of the emergence of neologisms is now assisted by computational techniques
that can be used to automatically detect novel forms or novel word meanings (Cabré & Estopa,
2009; Cartier et al., 2018; Gérard et al., 2017; Kerremans et al., 2018; Renouf, 2014; Reutenauer,
2012). Large inventories of neologisms provide material for case studies in different languages,

across textual genres and linguistic communities.

The cognitive and psycholinguistic aspects of neologisms are an additional point of interest.
Researchers have investigated how novel expressions and meanings are entrenched in the mental
lexicon and how speakers react to neologisms (Bakker et al., 2014; Kaczer et al., 2018; Vaan
et al., 2007). Neologisms have also been used as unbiased material to study lexical processing
and the structure of the mental lexicon without the influence of lexicalisation (Kaczer et al.,
2015; Leminen et al.,, 2010; Rodd et al., 2002; Zheng et al., 2015). Particular attention has
been paid to neological intuition, defined as the metalinguistic ability of speakers to identify
neologisms (Ben Hariz Ouenniche, 2009; Gardin et al., 1974; Lombard et al., 2021; Sablayrolles,
2003). The exploration of neological intuition (henceforth, NI) provides indirect insight into
both linguistic and psycholinguistic issues related to lexical structures, the representation of
form-meaning associations, semantic transparency, and the processing of novel linguistic forms.
Studies have shown that NI varies according to (i) linguistic factors such as neologism type,
semantic features and base word frequency, and (ii) extralinguistic factors such as speakers’
age, education, occupation, geographical origin and multilingualism (Favreau, 2020; Podhorna-
Policka & Fiévet, 2018a, 2018b; Xu, 2001).

As far as linguistic factors are concerned, the regularity of lexical innovation processes, i.e.
their ability to produce predictable expressions based on existing patterns, plays a crucial role in
the variation of NI (Lombard et al., 2021). Irregular processes (e.g. blending, irregular polysemy)
contrast with regular processes (e.g. affixation, regular polysemy) in that they generate more NI
when used to coin novel words. Experimental studies have also shown that regular processes
are highly heterogeneous with respect to NI, which calls for further investigation. It can be
hypothesised that, regularity being a graded property, NI depends on how regular lexical

processes are and how frequently they are realised in a given language.



In the case of semantic neologisms (i.e. words with a new meaning, such as unicorn
metaphorically denoting a highly valued startup company), Lombard et al. (2023) have shown
that NI depends on the degree of regular polysemy that applies to neologisms. Similarly, one may
ask whether, in the case of morphological neologisms (i.e. newly derived words, such as cakeage
resulting form the suffixation of cake with -age), NI is determined by differences in regularity
of word formation processes. Given that morphological regularity depends on the frequency of
instantiation of word formation processes, and, in particular, on their productivity and capacity
to produce new derivatives, one hypothesis could be that the more productive a word formation
process is, the less NI it triggers. In this study, we test this hypothesis on French morphological

neologisms, adopting an experimental approach based on lexical identification and reading tasks.

The article is organised as follows. In Section 2, we outline the theoretical background for
investigating NI and its relationship with morphological productivity. In Section 3, we describe
the linguistic materials used in the study. In Sections 4 to 6, we present the methodology and
results of three experiments conducted to address our main hypothesis. In Section 7, we discuss

the experimental results and their implications, before concluding.

2. Theoretical background

In this section, we begin by examining the concept of NI as it has been discussed in the literature
on lexical innovation. We then present morphological productivity and its relationship with NI

Finally, we describe the objectives of the present study.

21 Variation in neological intuition

NI is the speakers’ metalinguistic ability to identify neologisms as such. The linguistic counterpart
to this speaker-oriented property is neological salience, which is the capacity of words to appear as
novel lexical items. NI is part of linguistic competence and, as such, participates in the mastery of
a language (see e.g. Itkonen, 1981, 2005). It emerges from a comparison with the words included
in one’s mental lexicon and an evaluation of shared lexical knowledge. It follows that a full
investigation of NI implies the analysis of both the processing of neologisms and metalinguistic

judgements about them.

NI has been primarily examined with the aim of clarifying the definition of neologism,
assuming that neologisms should generate NI. However, important variation in judgements
about the neological character of lexical items has been observed among speakers and across
words. This variation has ultimately led to debates about whether the ability to generate NI
should be considered a defining property of neologisms or not (see e.g. Cabré & Estopa, 2009;
Cartier, 2018; Sablayrolles, 2010). Regardless of the stance taken, the variable character of NI is

obvious, and calls for further examination.



In the first study on NI conducted by Gardin et al. (1974), 17 linguists were asked to read
a selection of press articles and to detect words and expressions that they considered to be
neologisms. The results revealed important differences among participants, from which the
authors inferred that neologisms might not exist as clearly delimited lexical units, but rather as
fuzzily bounded segments in sentences. It can be concluded that NI cannot be used as a criterion in
the definition of the concept of neologism, given its high variability. Sablayrolles (2003) and Ben
Hariz Ouenniche (2009) used the same method as Gardin et al. (1974), but provided participants
with an explicit definition and a typology of neologisms in order to increase experimental control
and reduce NI variability. Even with a low number of experts taking part in their experiments,
the results were unsatisfactory, insofar as the variation observed among annotators was still
important. However, an important contribution of these studies was to show that NI varies
according to the type of neologism (e.g. affixed word, compound, blend, multiword or semantic

neologism).

Lombard et al. (2021) further investigated the linguistic factors that influence NI, using a
different methodological approach. They experimentally manipulated two orthogonal properties
of neologisms: (i) their formal novelty, depending on whether neologisms result from a
morphological operation or are already existing forms that take on new meanings, (ii) their lexical
regularity, depending on whether neologisms are created through regular linguistic processes or
not. They coined semantic and morphological neologisms in French that were either regular or
irregular, depending on whether they fitted into existing word-formation or polysemy patterns. For
example, the derived word vipérette ‘small viper’ was used as a regular morphological neologism,
as it was standardly formed with the diminutive suffix -ette, whereas the acronym formupo
(based on formule de politesse ‘salutation’) was used as an irregular morphological neologism, on
account of its idiosyncratic and unpredictable structure. Similarly, the noun brassage ‘tossing’,
used to denote tossed food, was considered a regular semantic neologism, because it followed the
ACTION — RESULT metonymic pattern, whereas oursin ‘sea urchin’, used to metaphorically denote
an alcohol cocktail, was considered an irregular semantic neologism, because it did not fit into
any existing pattern. 68 native speakers were asked to detect such morphological and semantic
neologisms in short sentences. Results indicated that both formal novelty and lexical regularity
determine NI, but also that regular neologisms are highly heterogeneous in terms of neological

salience.

Based on the observation of heterogeneity in regular neologisms, Lombard et al. (2023)
tested the hypothesis that NI depends on the degree of regularity of lexical innovation processes.
They focused on semantic neologisms and ran an experiment with novel word senses fitting into
polysemy patterns of variable regularity (e.g. ACTION — RESULT being more regular than BODY
PART — PERSON). 168 native speakers were presented with sentences containing these semantic

neologisms and asked to detect words used with a new sense. A negative correlation was found



between degrees of regularity and NI, both with metaphorical and metonymic extensions. It
appears that the more regular a polysemy pattern is, the less salient the semantic neologisms
that fit into it are. Although the study documented the influence of regularity in semantic
neologisms, it did not address regularity in morphological neologisms, which might be of a
different nature, since different factors are at stake. The aim of the present study is to investigate
whether previous results concerning the salience of regular neologisms can be generalised to

morphological neologisms created through various derivational processes.

2.2 The influence of morphological productivity

In the case of morphological neologisms, one can ask whether productivity, as the capacity
of a word formation process to regularly produce new forms, determines the variation of NI
Morphological productivity is known to influence the lexical processing of complex words,
although this influence has been little investigated directly.! Testing speakers’ judgements about
the naturalness of novel words coined with different suffixes in Japanese, Hagiwara et al. (1999)
provided evidence for rule-based processing in the case of highly productive suffixes, as opposed
to memory-based and analogical processing in the case of weakly productive suffixes. Based on
lexical decision experiments, Bertram et al. (1999) and Bertram et al. (2000) showed that words
including productive suffixes in Finnish and Dutch are more likely to be processed through
morphological parsing than words including unproductive suffixes, especially in the case of
unambiguous suffixes. Similarly, Lazaro (2012) and Lazaro et al. (2015) showed that words
ending with a productive suffix in Spanish elicit shorter response times in lexical decision tasks
than words ending with an unproductive suffix, and that pseudowords containing a productive
suffix take longer to be rejected than pseudowords containing an unproductive suffix. Overall,
these results suggest that productive affixes facilitate the retrieval and processing of complex
words, and that productive morphological processes may be more available to speakers than
non-productive ones. Considering productivity as a continuous property, it can be hypothesised
that the more productive a word formation process is, the less NI it will generate when used
to derive new words. To test this hypothesis still requires a scalar definition of morphological
productivity and a method to measure degrees of productivity.

There are different approaches to productivity in morphological studies (see Bauer, 2001;
Corbin, 1987; Dal & Namer, 2015; Fernandez-Dominguez, 2013; Plag, 1999; Spencer, 2019; a.o.).
Productivity is usually decomposed into availability and profitability, and considered accordingly

as a categorical or a continuous property. Availability depends on whether a morphological

! According to Plag (2006), the effect of productivity on lexical processing is due to elementary properties such as
parsability, relative frequency and semantic transparency of complex words. Most researchers have focused on these
related properties when investigating the lexical processing of complex words.



process can or cannot be used to coin new words in a certain situation. For instance, -ness differs
from -th in contemporary English, in that only the former is available to form novel deadjectival
nouns. Profitability has received several definitions in the literature, but is essentially related
to how frequently an available process is used to coin new derivatives. Profitability can be
approached in relation to past or present production, and can be based on the number of existing
words in a language that were formed through a morphological process, or the propensity of a

morphological process to create new words synchronically.

Productivity as a continuous phenomenon calls for appropriate assessment, and different
possible indices of productivity have been explored. For example, Aronoff (1976) has proposed
to measure productivity by dividing the number of attested words by the number of possible
words for a given morphological process. In diachrony, productivity can also be assessed based
on the number of neologisms which entered the lexicon over a given period (Lindsay & Aronoff,
2013; Plag, 1999; Spencer, 2019; a.o.). More recently, Schlachli (2021) has proposed a measure
of productivity based on the median of the frequency distribution of words formed through a
given process. Nevertheless, the most frequently used and discussed measures of productivity
remain those proposed by Baayen (1993, 1994, 2009), who introduced three indices to account
for different aspects of productivity. The first one, realized productivity, is proposed to evaluate
the extent of use of a morphological process and the size of the resulting vocabulary. It
corresponds to profitability applied to attested derivatives only and is equivalent to the number
of complex words with a given affix a in a corpus. The second index, potential productivity, takes
into account the vitality of a word formation process by considering the relative proportion
of novel formations among existing ones. This measure is based on large corpora and uses the
number of hapax legomena (i.e. words with only one occurrence in a corpus) as a proxy for
the number of neologisms. More precisely, it divides the number of hapax legomena affixed
with a by the total number of occurrences of words affixed with a. The third index, expanding
productivity (or hapax productivity), reflects the contribution of a morphological process to the
renewal of the lexicon, in comparison to other processes. This measure consists in dividing the
number of hapax legomena affixed with a in a corpus by the total of hapax legomena in the

same corpus.

Baayen’s productivity measures have been criticised, and researchers have discussed both
their sensitivity to corpus size (Gaeta & Ricca, 2003, 2006) and possible diachronic biases (Dal
et al., 2008). Additional concerns relate to the computability of the measures, due to problems
in extracting the information required for the calculation of the indices (see 3.1). Nevertheless,
Baayen’s measures are the most widely used in studies on morphological productivity, and
they return values that can be interpreted based on previous uses. We will rely on these
measures in the present study, while taking necessary precautions in their computation and

interpretation.



2.3 The present study

The present study investigates the linguistic factors that influence the neological salience
of regular morphological neologisms, and, therefore, the NI that these words can generate.
In particular, we intend to examine the relationship between the degree of productivity of
a derivational process and the NI triggered by neologisms formed through this process. Our
main hypothesis is that the more productive a word-formation process is, the less salient the

neologisms it forms will be.

We tested this hypothesis separately for prefixes and suffixes, based on previous studies
that report an effect of affix type on the lexical processing of derived words. In a seminal study,
Marslen-Wilson et al. (1994) investigated the lexical representation of prefixed and suffixed
words through a series of priming experiments. They found that semantically transparent
base-derivative pairs prime each other for both types of affixed words, and that suffixed words,
prefixed words and their bases all prime each other through shared morphemes, except for
pairs of suffixed words. These results were replicated for Polish by Reid and Marslen-Wilson
(2003). In a lexical decision experiment in Hungarian, P1éh and Juhész (1996) observed that
pseudo-prefixed words with a violation of combinatory restrictions took significantly longer
to be rejected than words with non-existing prefixes, whereas no such difference was noted
for suffixed words. This result was taken as evidence that speakers would tend to strip out
the prefix during lexical analysis. Feldman and Soltano (1999) also conducted a priming
experiment in English in which the primes were either prefixed or suffixed words, and the
target word was derived from the same base as the prime. They reported a facilitation effect
in the recognition of complex words with prefixed primes, but not with suffixed primes, under
cross-modal presentation conditions. Finally, Zweig and Pylkkdnen (2009) found in a MEG
experiment that both types of affixed words yielded an M170 effect in the right hemisphere,
but that prefixed words, unlike suffixed words, also had an effect in the left hemisphere.?
Overall, these studies suggest that the position of the affix may play a role in the lexical
processing of derived words. Accordingly, it could have an influence on NI that is distinct from

that of productivity.

We conducted three experiments using both online and offline measures based on explicit
judgements, response times and eye movements. This variety of methods allows us to determine
whether speakers identify neologisms as such, and whether neologisms elicit a specific reaction

when encountered in a sentence, even in the case of negative judgement about their neological

2 As a notable exception, Beauvillain (1994) did not find any difference between prefixed and suffixed words when
investigating the role of the morphological structure of complex words in their visual recognition. The contrast with
other studies may be due to differences in linguistic materials and experimental paradigms, since an unusual contrast
display procedure was used to emphasise different segments of the words, and to determine the pertinence of these
segments in the recognition process.



nature. The first experiment is based on a survey in which participants had to identify morphological
neologisms in sentences. These neologisms are prefixed or suffixed words that fit into derivational
patterns with different degrees of productivity. The aim of the experiment was to assess the effect
of productivity on speakers’ metalinguistic judgements, through a lexical detection task. The
second experiment replicates the first one with additional eye-tracking, to further investigate the
effect of productivity on the cognitive processes involved in the identification of neologisms as
participants are processing them. Fixation times and response times were analysed to determine
whether newly coined derivatives attract special attention or go unnoticed when encountered in
context, independently of their explicit identification as neological items. The third experiment
involves eye-tracking and the same stimuli as the two previous experiments, but differs in the
nature of the task presented to participants. A reading-for-understanding task was proposed
to participants, without any neologism identification task. This procedure allowed us to
disentangle the processing of morphological neologisms from hesitation in assessing whether
they are novel words. The third experiment was expected to provide more information about the
cognitive processes related to the spontaneous comprehension of neologisms, independently of

metalinguistic judgements on their neological nature.

3. Linguistic materials

The linguistic materials used in this study are stimuli sentences in French that contain
morphological neologisms derived with affixes with different degrees of productivity. In this
section, we present (i) how we selected affixes with different degrees of productivity, (ii) how
we coined neologisms using these affixes, (iii) how we created stimuli sentences that include the

affixed neologisms.

3.1 Selected affixes

The first step in the creation of the linguistic materials designed for our study was to select affixes
of variable productivity. We decided to focus on prefixes and suffixes that are used to derive nouns
in French (as opposed to verbs, adjectives or adverbs), in order to control for possible part-of-
speech variation. We determined degrees of productivity based on the three measures proposed
by Baayen (2009), which were computed from a list of nouns present in FRCOW16A, a large
French web corpus crawled in 2016 and containing 10.8 billion tokens (Schéfer, 2015; Schéfer
& Bildhauer, 2012). We selected 41 prefixes and 25 suffixes used to derive nouns in French, and,
for each affix, we automatically extracted from the corpus the list of nouns beginning or ending
with the sequence of letters composing the affix. The corpus was pre-processed to remove as
many non-relevant items as possible before the extraction, e.g. by eliminating words with non-
French characters or words that have less than three characters before or after the sequence of
letters targeted.



Despite pre-processing, the automatically extracted data were still noisy, causing problems
for a fine evaluation of productivity. First, due to tagging errors, some lemmas were wrongly
identified as nouns. Second, some words contained sequences of letters that were identical to
affixes without being morphemes (e.g. -age in fromage ‘cheese’ or in- in intrus ‘intruder’). Third,
the polyfunctionality of affixes could affect the assessment of their productivity. For example,
there are two homonymous suffixes -age in French that can form deverbal nouns (e.g. gonfler
‘inflate’ — gonflage ‘inflation’) or denominal nouns (e.g. feuille ‘leaf’ — feuillage ‘foliage”), and these
two suffixes may have different degrees of productivity. The productivity of each derivational
pattern associated with the same affix cannot be assessed based merely on the number of words

that contain the affix.

It was possible to partially alleviate these problems. For instance, prefixes such as in- and
mi- were removed, because of their frequent confusion with non-morphemic word segments.
We also filtered the lists by excluding morphologically simple words, based on the inventory by
Tribout et al. (2014), which allowed us to discard non-affixed words, such as fromage ‘cheese’.
Finally, we removed double entries for spelling variants of the same words (e.g. hyper- sensibilité
and hypersensibilité ‘hypersensitivity’ were reduced to one entry). However, not all problems
could be solved. In particular, it was not possible to compute distinct measures of productivity
for the different derivational patterns associated with a given affix. Considering both the
technical issues and the inherent limits of the productivity measures proposed by Baayen, we
used these measures as a coarse estimation of productivity and reduced them to a two-level
variable (high and low productivity). More precisely, we calculated indices of realized, potential
and expanding productivity for each affix, in order to take into account the different aspects of
morphological productivity. We then applied a hierarchical clustering method with Ward linkage
to both the 40 prefixes and 24 suffixes under scrutiny,® based on the three productivity measures
considered jointly. The results of the cluster analysis are presented as dendrograms in Figure 1.
We divided both prefixes and suffixes into two main groups of high and low productivity. Levels
of productivity were assigned to each group according to the average values of the different
productivity measures per group, as indicated in Table 1. To ensure that high and low levels of
productivity were comparable across affix types, we also realised a clustering analysis on all the
affixes, without distinguishing between prefixes and suffixes. The clustering of all affixes into
two main groups is consistent with the one presented in Figure 1, since prefixes and suffixes
identified as weakly productive and prefixes and suffixes identified as highly productive fall into

two distinct clusters.*

3 The clustering analysis was performed using the cluster package (Maechler, 2018) in R (R Core Team, 2022). Note
that we excluded -ion from the list of suffixes, because it was a clear outlier, with productivity measures greater than
2.5 SD above the average of all suffixes.

4 The results of the global clustering are available in the supplementary materials.
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Figure 1: Results of the hierarchical clustering of the affixes. Prefixes (top) and suffixes (bottom)
are divided into groups of low productivity (orange) and high productivity (blue).

Table 1: Average productivity (P) measures for the two main clusters of each affix type.

Affix type | P level | Number of affixes | Realized P | Potential P | Expanding P
Prefix High 21 3915 7.3e-03 .027

Prefix Low 20 634 5.7e-03 .005

Suffix High 5 7343 1.8e-04 .04

Suffix Low 20 1389 1.7e-04 .008

Three prefixes and three suffixes were randomly selected in each group (i.e. 12 in total)
under additional constraints. First, we selected affixes that are used to form nouns of various
semantic types (in particular, concrete and abstract nouns), both across affix types and degrees
of productivity. Second, we selected prefixes that are or are not used with a hyphen, in
equal proportions between highly and weakly productive prefixes (1 hyphenated and 2 non-

hyphenated prefixes in each case). Third, we discarded affixes that have an autonomous use



as lexicalised words (e.g. ex, ultra, anti, which can be used as nouns). The selected affixes are

presented in Table 2.°

3.2 Lexical material

We coined 5 neologisms® for each of the 6 prefixes and 6 suffixes selected in the study, following
their derivational patterns. To ensure that these newly coined derivatives are neologisms, as
opposed to lexicalized words, and that they are not familiar to French speakers, we verified that
they do not have an entry in reference dictionaries (Petit Robert, Trésor de la Langue Frangaise
informatisé) and no more than 2 occurrences in the FRCOW16A corpus. The 60 resulting neologisms
were balanced in the experimental material with 60 lexicalised derivatives formed with the
same affixes and following the same derivational patterns (see Table 2 for examples). These
lexicalised words were used as control items to ensure that we can observe the effects of lexical
novelty (as opposed to the effects of derivational processes only). We also added to the lexical
material 15 distractor words which are highly salient neologisms, created through irregular
morphological processes (i.e. acronymy and blending). These distractors were included in an
attempt to avoid a possible ceiling effect in the identification of neologisms. The final material
includes 60 neologisms, 60 lexicalised words and 15 distractors. These words are homogenised

as much as possible in terms of length of bases and derivatives, as well as frequency of the bases.”

5 The average measures of realized productivity (RP), potential productivity (PP) and expanding productivity (EP) for
selected affixes are the following: RP = 581, PP = 1.2e-04, EP = .014 for weakly productive prefixes; RP = 5879,
PP = 3.6e-03, EP = .035 for highly productive prefixes; RP = 684, PP = 1.2e-04, EP = .004 for weakly productive
suffixes; RP = 8351, PP = 1.3e-04, EP = .045 for highly productive suffixes. The differences observed between
high and low levels of productivity are roughly comparable for prefixes and suffixes. Differences in EP are higher for
suffixes than for prefixes, but they are counterbalanced by differences in PP, which are higher for prefixes than for
suffixes. Importantly, the values for highly productive affixes, on one hand, and weakly productive affixes, on the
other, are comparable across affix types.

o

Morphological neologisms differ from most nonwords and pseudowords used in psycholinguistic studies in that
they are possible words, i.e. words that are morphologically, semantically and syntactically compliant with existing
patterns of derivation (Aronoff, 1976; Plag, 2018). In particular, morphological neologisms can be assigned a
meaning based on their internal structure. By contrast, nonwords (e.g. gat, bint, mave in English) and pseudowords
(e.g. freenels, gumfil, flipory in English) have a phonological structure and possibly include identifiable segments,
but they are not necessarily analyzable morphosemantically and do not have a compositional meaning. Only those
pseudowords that result from the concatenation of existing morphemes and follow a morphological rule (e.g. trueness,
poority, habitic in English) can be regarded as possible words.

~

We did not control for the imageability of the neologisms, although imageability, defined as the ability of a word to
elicit a mental picture of its referent, can be an important factor in lexical recognition (Balota et al., 2004; Cortese &
Schock, 2013; Lazaro et al., 2022; a.0.). Measuring imageability by asking speakers how easy it is to form an image of
a word’s referent, as is usually done for existing words (Paivio et al., 1968; Rofes et al., 2018), may be biased in the
case of neologisms by the fact that some of them can be more easily assigned a meaning out of context than others
— precisely because of differences in the productivity of their constituent morphemes. Nevertheless, we controlled
for the concreteness of the neologisms, while considering that imageability and concreteness are highly correlated
(Connell & Lynott, 2012; Toglia & Battig, 1978; Vergallito et al., 2020; a.o.). Our lexical materials include 13
concrete and 17 abstract meanings for both prefixed and suffixed neologisms, as well as 13 concrete and 17 abstract
meanings for both neologisms with a highly productive and a weakly productive affix.

1
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Table 2: Selected affixes with examples of existing and newly coined derivatives.

Affix type | Productivity | Affix | Existing example | Neologism
Suffix High -age nettoyage modulage
‘cleaning’ ‘modulation’
-eur utilisateur traumatiseur
‘user’ ‘traumatizer’
-ment | enseignement esquissement
‘teaching’ ‘sketching’
Low -aison | démangeaison broyaison
‘tch’ ‘grinding’
-eau éléphanteau crabeau
‘elephant calf’ ‘young crab’
-esse | vieillesse abjectesse
‘old-age’ ‘despicableness’
Prefix High co- coéquipier coaudience
‘teammate’ ‘co-audience’
mini- | minijupe minipeigne
‘miniskirt’ ‘mini-comb’
non- non-retour non-doublage
‘non-return’ ‘non-dubbing’
Low avant- | avant-propos avant-moisson
‘foreword’ ‘pre-harvest’
entre- | entrejambe entrepavé
‘crotch’ ‘interpavement’
mal- maladresse malinstruction
‘clumsiness’ ‘misinstruction’

3.3 Stimuli sentences

We placed each target word in a short sentence to test neologisms in context, as illustrated in
Table 3. The contextual use of morphological neologisms is necessary in order to fully test the
properties of the derivational patterns under investigation, i.e. not only the formal, but also the
syntactic and semantic, aspects of derivation. It allows for disambiguation when a newly derived

word can be assigned different syntactic classes or lexical meanings (because of base ambiguity



Table 3: Examples of stimuli sentences in each condition.

Condition Target word Sentence
High-P suffix | modulage IIs trouvent que le modulage de la voix accompagne bien
‘modulation’ les instruments.

‘They find that the modulation of the voice accompanies
the instruments well’

Low-P suffix | broyaison Elle met toujours de la broyaison de noisettes dans sa
‘grinding’ tarte aux pommes.
‘She always puts ground hazelnuts in her apple pie’
High-P prefix | non-doublage La tendance au non-doublage des films a des avantages
‘non-dubbing’ économiques.
‘The trend towards non-dubbing of films has economic
advantages’

Low-P prefix | avant-moisson Les préparations de 'avant-moisson demandent plusieurs
‘pre-harvest’ jours de travail.
‘Pre-harvest preparations require several days of work’

Neutral démangeaison Depuis ce matin, j’ai une terrible démangeaison
‘itch’ a la cheville gauche.
‘Since this morning, I have a terrible itch on my left ankle’

Distractor climactiviste De nombreux climactivistes pique-niquent sur un pont de
‘climate activist’ | la ville.
‘Many climate activists are picnicking on a bridge in the city.’

and affix polyfunctionality). To reduce learning effects, we varied the position of target words in
the sentences, although we avoided positions at the beginning or at the end of a sentence. Target
words were also assigned various syntactic roles (subject, object, oblique, modifier). The length
of the sentences was homogenised across conditions, as well as the length of the segments before

and after the target words.

To control for the contextualisation of neologisms and semantic constraints on target word
positions in stimuli sentences, we ran a mask-filling task using the BERT language model (Devlin
et al., 2018). Neologisms were masked in each sentence, and the 5 nouns most likely to fill the
gap, according to BERT, were annotated semantically, following the classification and linguistic
tests proposed by Haas et al. (2023). In the sentences designed for prefixed neologisms, 49
out of 75 BERT candidates (65%) have the same semantic type as the neologism in the high
productivity condition, and 43 out of 75 (57%) have the same semantic type as the neologism
in the low productivity condition. In the sentences designed for suffixed neologisms, 43 out
of 75 BERT candidates (57%) have the same semantic type as the neologism in the high
productivity condition, and 45 out of 75 (60%) have the same semantic type as the neologism

in the low productivity condition. Chi-squared tests show that the semantic match between the
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BERT candidates and the neologisms does not differ significantly between highly and weakly
productive prefixes (x%(1, 150) = 1.012, p = .31) or suffixes (x*(1, 150) = 0.110, p = .74).
Accordingly, the influence of the sentences on the semantic type of the noun expected at the
target position can be considered equivalent across levels of productivity. The stimuli sentences
will not generate a greater surprisal effect for words with highly productive affixes than for those

with weakly productive affixes, and, therefore, will not bias their identification as neologisms.

4. Experiment 1

In our first experiment, participants were asked to identify neologisms in sentences. We monitored
both identification rates per neologism and response times per sentence. Assuming that a strong
NI results in high identification rates and short response times, we expected that neologisms
formed with a weakly productive affix would generate (i) higher identification rates and (ii)

shorter response times than neologisms formed with a highly productive affix.

41 Participants

The participants in Experiment 1 were 171 French native speakers, aged 18 to 29 years (Mean =
21.4, SD = 2.3). 71 participants were recruited during a course at the University of Fribourg,
Switzerland, and 100 were recruited through the Prolific platform and financially compensated

for their participation.

4.2 Procedure

The first experiment was based on a within-participants study design. The main factors
investigated were affix type and productivity. The experiment took the form of a survey posted

on the Internet. Participants completed it on their personal laptop in 17 minutes, on average.

In the first part of the experiment, participants had to read the stimuli sentences displayed on
the screen one after the other in a random order, and to decide as quickly as possible whether or
not each sentence included a “new word in French”. The term neologism was intentionally omitted,
so as to avoid linguistic terminology and misunderstanding of the notion. Participants were asked
to answer by pressing a ‘yes’ key (“I”) with their right index finger or a ‘no’ key (“R”) with their left
index finger. In order to familiarise participants with the task, a short training session was presented,
using neologisms created through morphological processes that were absent from the experiment

(i.e. compounds such as twittosphére ‘Tweeter community’ or loanwords such as jumpscare).

In the second part of the experiment, participants had to identify novel words in the stimuli
sentences that previously elicited a positive response. All these sentences were listed on the same
page. Participants had to highlight neologisms by clicking on them, and they could take as long

as they wanted to perform that task. Only one word per sentence could be identified.



We measured both identification rates and response times (i.e. the time between the display
of the stimulus and the pressing of the button) in the first part of the experiment. When a
participant gave a positive answer in the first part but was unable to correctly identify the target

neologism in the second part, the neologism was considered as not identified.

4.3 Results

We first focus on the analysis of the identification of neologisms and then describe the response
times, for the positive identifications. For the analysis, we excluded data from participants
with identification rates for non-novel words greater than 2.5 SD above the average, and from
participants who categorised as neologisms more non-novel than novel words (data from
6 participants were thus discarded). Responses shorter than 200 ms were also excluded (i.e.
316 responses, 1.6% of the data). The final identification rates per experimental condition are

presented in the top panel of Figure 2.
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Figure 2: Identification of neologisms in Experiment 1. The top panel shows the average rate of
identification observed in each experimental condition (with 99% Wald confidence intervals).
The bottom panel shows the predictions of the logistic regression model.
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Data were analysed using mixed-effects models with random effects for both participants
and stimuli.® Models included the maximal structure for the random parameters, as long as it
was supported by the data, following the method suggested by Bates et al. (2018). P-values were
computed using type III Wald chi-squared tests. Numerical predictors were centred and factorial

predictors were sum coded.

4.31 Identification

We performed a mixed-effects logistic regression to analyse the identification of neologisms,
and we tested the influence of three main predictors: novelty (yes vs. no), productivity (high
vs. low), affix type (prefix vs. suffix), and their interaction. We also included in the model the
frequency of the morphological base and the length of the target word (in number of characters)
as control variables. Significant effects were observed for three double interactions: one between
novelty and affix type, one between novelty and productivity, and one between affix type and
productivity (see Table 4 and the bottom panel of Figure 2). The three-way interaction between
the main predictors (p = .756), the frequency of the base (p = .268), and the length of the target
word (p = .810) were not significant and were removed from the model when adding random
slopes. The optimal random structure includes random intercepts for participants and stimuli,
as well as two random slopes for participants (one for the interaction between novelty and affix

type, and one for the interaction between novelty and productivity).

Table 4: Summary of the logistic regression model for neologism identification, with suffixed
neologisms of low productivity as intercept. Predictors are sum coded.

Effect Estimate | SE z-value | p-value
Intercept -2.39166 | 0.15017 | -15.926 | -
Novelty -2.60073 | 0.14416 | -18.040 | -

Affix type 0.48493 0.13049 | 3.716 -
Productivity -0.31284 | 0.11147 | -2.806 -
Novelty x Affix type 0.86035 0.13060 | 6.588 <.0001
Novelty x Productivity 0.24263 0.10746 | 2.258 .02385
Affix type X Productivity | 0.46731 0.09667 | 4.834 <.0001

Identification rates observed in the experiment indicate that productivity has a different effect

for prefixed as opposed to suffixed words. In addition, non-novel prefixed words generate more

8 Statistical analyses were performed using the Ime4 package (Bates et al., 2014) and the Ismeans package (Lenth,
2016) in R (R Core Team, 2022).



mistakes in identification than non-novel suffixed words (see the top panel of Figure 2). The
mixed-effects model supports these observations, but also calls for a more detailed investigation.
We explored the effect of modality shifts for each interaction effect present in the model. The
examination of pairwise differences between modalities of novelty and affix type indicates that
non-novel prefixed words are significantly more frequently classified as neologisms than non-
novel suffixed words (p < .001), whereas suffixed neologisms are more frequently identified
as novel words than prefixed neologisms (p = .010). Pairwise comparisons between modalities
of novelty and productivity show that neologisms formed with a weakly productive affix are
detected more frequently than neologisms formed with a highly productive affix (p < .001),
whereas no such difference is observed in non-novel words formed with a weakly as opposed
to a highly productive affix (p = .981). As for pairwise differences between modalities of affix
type and productivity, they show that words formed with a weakly productive suffix are more
frequently classified as neologisms than words formed with a highly productive suffix (p < .001).
By contrast, the difference in neologism identification between words formed with a weakly
productive prefix and those formed with a highly productive prefix is not significant (p = .649).

4.3.2 Response times

We analysed response times for neologisms that were correctly identified, using a mixed-effects
linear regression model. To remove outliers, we trimmed the data by eliminating all trials with
response times longer or shorter than 2.5 SD from by-participant and by-condition means. The
data from 5,081 trials were analysed. The distribution of response times for each type of neologism
is presented in the top panel of Figure 3. Response times were log-transformed to satisfy the
assumptions of linear regression. We tested the influence of productivity and affix type, as well as
their interaction. Three control variables were also included: the frequency of the base, the length
of the target word, and the length of the sentence (in number of characters). Significant effects
were observed for the interaction between affix type and productivity, and for the length of the
sentence (see Table 5 and the bottom panel of Figure 3). The frequency of the base (p = .812)
and the length of the target word (p = .053) were not significant, and were removed from the
model when adding random slopes. The optimal random structure included random intercepts for

participants and stimuli, as well as a by-participant random slope for affix type.

As expected, longer sentence length elicited longer response times. Given the presence of an
interaction effect in the model, we further analysed pairwise differences between modalities of affix
type and productivity. A significant effect of productivity can be observed for suffixed neologisms
(p < .001), but not for prefixed ones (p = .940), which is in line with the differences observed
in identification rates. Participants identified neologisms formed with a weakly productive suffix
more quickly than those formed with a highly productive one, while no such difference was

observed in neologisms formed with a highly as opposed to a weakly productive prefix.
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Figure 3: Response times for correctly identified neologisms in Experiment 1. The top panel
shows the distribution of response times observed in each experimental condition. The bottom

panel shows the predictions of the linear regression model.

Table 5: Summary of the linear regression model for response times, with suffixed neologisms
of low productivity as intercept. Numerical predictors are centred and factorial predictors are

sum coded.
Effect Estimate | SE t-value | p-value
Intercept 1.392189 | 0.021975 | 63.354 | -
Affix type 0.005413 | 0.006922 | 0.782 -
Productivity 0.018687 | 0.006169 | 3.029 -
Sentence length 0.003923 | 0.001527 | 2.570 .0102
Affix type X Productivity | —0.023759 | 0.006160 | —-3.857 | .0001




4.4 Discussion

Our initial hypothesis is only partially supported by the results of Experiment 1. A relationship
can be observed between productivity and neological salience for suffixed words, but not for
prefixed words. Derivatives formed through highly productive processes are less frequently
identified as neologisms than those formed through weakly productive processes, but this effect
is only observed in the case of suffixation. Derivatives formed with a weakly productive prefix do
not show higher detection rates than those formed with a highly productive prefix. Furthermore,
non-novel prefixed words are more frequently categorised as neologisms than non-novel suffixed
words. NI seems less reliable for prefixed derivatives than for suffixed derivatives. Speakers
frequently mistake existing prefixed words for neologisms, whereas NI about suffixed words is

more stable and allows for more clear-cut distinctions with respect to lexical novelty.

Response times are congruent with identification rates, in that they indicate a significant
effect of productivity for suffixed words, but not for prefixed words. Derived neologisms formed
with a weakly productive suffix are more quickly identified as novel words than those formed
with a highly productive suffix. In contrast, the time needed to identify prefixed neologisms
does not depend on the level of productivity of the prefix. However, interpreting differences
in response times remains problematic, because it is unclear whether these differences are
caused by hesitations before taking a position on the neological nature of novel words, or by
differences in the time needed to process and understand sentences that include novel words.
These different interpretations ultimately raise questions about the cognitive mechanisms at play

in the identification of neologisms, which we investigated in additional experiments.

5. Experiment 2

In Experiment 1, we estimated participants’ NI based on a metalinguistic task of neologism
identification. The observations collected in this experiment do not directly inform us about
the processing of neologisms. Moreover, since neologisms are tested in sentences, we cannot
distinguish between effects related to the processing of the stimuli sentences and those related to
the processing of the neologisms themselves. To refine the analysis of neologism processing when
performing the identification task, we replicated Experiment 1, while monitoring participants’
eye movements as they were reading the stimuli. We concentrated on three different eye-tracking
measures — first and total fixation times on target words, and regressions to target words — in
order to access a fuller picture (including the time course) of neologism processing. In keeping
with Godfroid (2019), first fixation time can be defined as the duration of the first fixation on
the word of interest (i.e. the neologism), and is illustrative of early stages of lexical access (i.e.
the ease with which a word meaning is accessed). Moving to higher level processes, on the early
vs. late processing spectrum, are total fixation times on the target word and the presence (or

not) of regressions to the target word. The former measure consists of the sum of all the fixation
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durations on the target word, including first and subsequent passes, and the latter consists of the
presence or not of a reanalysis of the actual word of interest after reading subsequent parts of the
sentence (Godfroid, 2019). The two measures signal efforts to overcome difficulties in word-to-
text integration (Siyanova-Chanturia & Elgort, 2023), in other words, semantic and/or syntactic

access. In all, we analysed processes that occur on the early vs. late processing spectrum.

5.1 Participants

The participants in Experiment 2 were 49 French native speakers from the University of Fribourg,
Switzerland, aged 18 to 27 years (Mean = 20.9, SD = 0.71). Students were compensated for

their participation either financially or in academic credits.

5.2 Procedure

The procedure followed in Experiment 2 was the same as in Experiment 1, except that participants’
eye movements were recorded during the experiment. Participants sat in front of a 22-inch
computer screen where sentences were presented on a single line in Times New Roman, size 20.
They were asked to use a chinrest to limit their head movements and to keep their two index
fingers on the response buttons, so that they could keep their eyes constantly on the screen.
Participants’ eye movements were monitored at 2000 Hz using a non-invasive eye-tracking
device (EyeLink 1000 Plus) mounted on a stand, 55 cm away from participants’ eyes. The eye-
tracking device was calibrated with a 9-point calibration. It was recalibrated after the practice
trials and then every 20 trials. We examined fixation times and backtracking, in addition to the

previous variables, i.e. neologism identification and participants’ response times.°

5.3 Results

We applied the same criteria as in Experiment 1 to select the data for analysis. This led to the
exclusion of 3 sets of data from participants who identified more non-novel than novel words as

neologisms.

5.31 Identification

The same statistical method as in Experiment 1 was used to analyse neologism identification.
As in Experiment 1, significant effects were observed for three double interactions: one between
novelty and affix type, one between novelty and productivity, and one between affix type and
productivity (see Table 6). The three-way interaction between the main predictors (p = .293),
the frequency of the base (p = .336), and the length of the target word (p = .450) were not

® We did not control for the lexical class and length of the word following the target word in each stimulus sentence,
which prevents us from studying spillover effects in the results.



Table 6: Summary of the logistic regression model for neologism identification, with suffixed
neologisms of low productivity as intercept. Predictors are sum coded.

Effect Estimate | SE z-value | p-value
Intercept -1.83306 | 0.19201 | -9.547 | -
Novelty -1.67569 | 0.13362 | -12.541 | -

Affix type 0.46562 | 0.11073 | 4.205 -
Productivity 0.06933 | 0.10744 | 0.645 -
Novelty x Affix type 0.53399 | 0.09178 | 5.818 <.0001
Novelty X Productivity 0.23988 | 0.08888 | 2.699 .007
Affix type X Productivity | 0.39417 | 0.08532 | 4.620 <.0001

significant and were removed from the model when adding random slopes. The optimal random
structure included random intercepts for participants and stimuli, as well as three by-participant
random slopes (one for novelty, one for affix type, and one for productivity). Additional pairwise
comparisons between variable modalities in each interaction also show similar results as in

Experiment 1.

5.3.2 Response times

The data from 1,260 trials were analysed for response times. We used the same statistical analysis as
in Experiment 1, but found some differences between the results of the two experiments. The only
significant predictor was that of sentence length (see Table 7). Affix type (p = .377), productivity
(p = .402), their interaction (p = .852), the frequency of the base (p = .813), and the length of
the target word (p = .932) did not have a significant effect on response times. They were removed
from the model when testing random slopes; the optimal random structure only included random
intercepts for participants and stimuli. Note that the median response time for neologisms formed
with weakly productive suffixes (Median = 2.93) is slightly lower than the median response
times observed for neologisms formed with highly productive suffixes (Median = 3.13), weakly
productive prefixes (Median = 3.04), and highly productive prefixes (Median = 3.10), although

the difference observed is not significant in the regression analysis.

Table 7: Summary of the linear regression model for response times, with suffixed neologisms of
low productivity as intercept. The predictor is centred.

Effect Estimate | SE t-value | p-value
Intercept 1.418985 | 0.035854 | 39.577 | -
Sentence length | 0.004651 | 0.001807 | 2.574 .0101
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5.3.3 Total fixation times

The eye-tracking data that proved to be the most relevant for evaluating NI were the total fixation
times on target words, i.e. the cumulative times spent fixating on target words in each trial,
regardless of the number or chronology of the fixations. All other measures, whether illustrative
of early processing (i.e. first fixation duration) or later processing (i.e. presence of regressions) did
not significantly vary across neologism types. Detailed results for all eye-tracking measures can
be found in the OSF repository of the study (see the Data accessibility statement). The analysis of
fixation times was performed on the same data as the identification rates. However, we additionally
eliminated all trials with fixation times on target words longer or shorter than 2.5 SD from
by-participant and by-condition means, as well as those in which the eye movements were detected
less than 90% of the display time (417 responses, i.e. 7.6% of the data, were thus excluded).

The distribution of total fixation times observed in the experiment is presented in the top
panel of Figure 4. We used a mixed-effects linear regression model to analyse these data, with
novelty, productivity, affix type, and their interaction as the main predictors, and the frequency of
the base and the length of the target word as control variables. Significant effects were observed
for interactions between novelty and affix type, between novelty and productivity, and between

affix type and productivity, as well as for the length of the target word (see Table 8 and the
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Figure 4: Total fixation times on target words in Experiment 2. The top panel shows the
distribution of fixation times observed in each experimental condition. The bottom panel shows
the predictions of the linear regression model.



Table 8: Summary of the linear regression model for total fixation times, with suffixed neologisms
of low productivity as intercept. Numerical predictors are centred and factorial predictors are
sum coded.

Effect Estimate | SE t-value | p-value
Intercept 6.39424 | 0.05704 | 112.091 | -
Novelty -0.34239 | 0.01905 | -17.973 | -

Affix type 0.08297 | 0.01874 | 4.427 -
Productivity —0.03860 | 0.01856 | —2.079 -

Word length 0.05286 | 0.01009 | 5.238 <.0001
Novelty X Affix type 0.10820 | 0.01877 | 5.764 <.0001
Novelty x Productivity 0.05410 | 0.01880 | 2.878 .004
Affix type X Productivity | 0.03990 | 0.01866 | 2.138 .0325

bottom panel of Figure 4). The three-way interaction between the main predictors (p = .327)
and the frequency of the base (p = .373) were not significant, and were removed from the model
when testing random slopes. The optimal random structure only included random intercepts for
participants and stimuli.

A closer examination of pairwise differences between modalities of novelty and affix type
reveals that fixation times on non-novel prefixed words are significantly longer than those on
non-novel suffixed words (p < .001), whereas no difference is observed between fixation times on
prefixed vs. suffixed neologisms (p = .783). Pairwise comparisons between modalities of novelty
and productivity show that fixation times are significantly longer for neologisms formed with a
weakly productive affix than for neologisms formed with a highly productive affix (p = .003),
whereas no difference is observed between non-novel words formed with a weakly vs. a highly
productive affix (p = .936). Finally, pairwise comparisons between modalities of affix type and
productivity indicate that speakers spend significantly more time fixating on neologisms formed
with a low-productivity suffix than those formed with a high-productivity suffix (p = .015),

whereas no such effect is observed for prefixed neologisms (p = 1).

5.4 Discussion

Experiment 2 confirms the results of Experiment 1 in two ways. On the one hand, the same
combined effects of novelty, productivity, and affix type are observed in the identification of
neologisms in both experiments. In particular, words formed with a highly productive suffix
appear to be less salient as neologisms than words formed with a weakly productive suffix,
whereas no significant difference is found for prefixed words. The only difference observed

between the two experiments concerns response times, since no interaction effect could be
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detected between affix type and productivity in Experiment 2. This difference may be due to
a lack of statistical power in Experiment 2, because of a lower number of data points than in
Experiment 1, or to the change in experimental setup and to the practical constraints related to

the use of the eye-tracking device in Experiment 2.

On the other hand, the eye-tracking results are consistent with the identification rates. The same
significant effects are observed for fixation times on target words and neologism identification. In
particular, an interaction effect between affix type and productivity is observed for fixation times
that parallels the one observed for neologism identification. In the case of suffixed derivatives,
productivity has a significant effect on neological salience that manifests itself both in the time

spent fixating on neologisms and in their explicit identification as novel words.

More information can be inferred from fixation times. First, since variations in fixation times
are consistent with the differences in response times observed in Experiment 1, we can hypothesise
that the latter may be explained by differences in neologisms, as opposed to other elements in
the stimuli sentences. Second, assuming that fixation times reflect cognitive effort (i.e. word-to-
text integration effort), it appears that some neologisms require more effort than others and that
this effort is directly correlated with NI. As a consequence, NI may be characterised by speakers’
cognitive effort. The correlation between NI and cognitive effort can be observed in the differences
between derivatives with a weakly productive suffix and derivatives with a highly productive suffix,

as well as in the differences between non-novel prefixed words and non-novel suffixed words.

The question that remains unanswered is whether this cognitive effort is related to the
metalinguistic task of identifying neologisms or, more basically, to the lexical processing of
the target words. One may ask whether the cognitive effort revealed by eye movements is
dedicated to the categorisation of neologisms as such or, more basically, to their understanding
and interpretation. To answer that question, the salience of novel words should be investigated

without testing neologism identification.

6. Experiment 3

Experiments 1 and 2 showed how morphological productivity can influence NI. However, since
these experiments relied on explicit judgements about words, some experimental data, such
as response times and fixation times, could not be unequivocally interpreted. To overcome
these issues, we conducted a third experiment, using the same materials as in the two previous
experiments, but involving only a reading task, as opposed to a lexical identification task. This
task enables us to ensure that the eye-tracking measures (i.e. first fixation times, total target
word fixation times, and the presence of regressions) as well as the self-paced reading times are
really representative of the effort to process neologisms in relation to the semantic and syntactic
components of the stimuli sentences, and are not simply a consequence of having to make a

forced lexical identification.



6.1 Participants

The participants in Experiment 3 were 47 French native speakers from the University of Fribourg,
Switzerland, aged 18 to 26 years (Mean = 21.6, SD = 1.9). Students were compensated for their

participation either financially or in academic credits.

6.2 Procedure

Experiment 3 used the same procedure as Experiment 2, except that a different task was
administered to participants. Stimuli sentences were presented in a random order, and participants
were asked to simply read and understand them. To ensure that they read the sentences carefully,
they were informed that they might be asked a yes/no comprehension question occasionally. 47
sentences were followed by a comprehension question (i.e. around one third of the material).
Participants answered using the same two buttons as in Experiment 2. We measured participants’
reading times (i.e. the time between the display of the stimulus and the pressing of the button),

as well as fixation times and regressions in eye movements.

6.3 Results

We applied the same criteria as in Experiments 1 and 2 to select the data for analysis. No
complete set of data was excluded, since no participant responded positively to more stimuli with

non-novel words than to stimuli with novel words.

6.3.1 Reading times

We analysed reading times for sentences with a neologism using a mixed-effects linear regression
model. We trimmed the data by eliminating all trials with reading times shorter than 200 ms,
or longer or shorter than 2.5 SD from by-participant and by-condition means. The data from
2,820 trials were analysed. The distribution of reading times for each experimental condition
is presented in the top panel of Figure 5. Reading times were log-transformed to satisfy the
assumptions of linear regression. We tested the influence of productivity and affix type, as well
as their interaction. Three control variables were also included: the frequency of the base, the
length of the target word, and the length of the sentence. Significant effects were observed for
the interaction between affix type and productivity, and for the length of the sentence (see
Table 9 and the bottom panel of Figure 5). The frequency of the base (p = .340) and the
length of the target word (p = .988) were not significant, and were removed from the model
when testing random slopes. The optimal random structure only included random intercepts for

participants and stimuli.

Longer sentences elicited longer self-paced reading times. Pairwise comparisons across
modalities of affix type and productivity indicated that sentences containing a neologism with

a weakly productive suffix required longer reading times than sentences containing a neologism
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Figure 5: Reading times of sentences containing a neologism in Experiment 3. The top panel
shows the distribution of reading times observed in each experimental condition. The bottom
panel shows the predictions of the linear regression model.

Table 9: Summary of the linear regression model for self-paced reading times, with suffixed
neologisms of low regularity as intercept. Numerical predictors are centred and factorial predictors
are sum coded.

Effect Estimate SE t-value | p-value
Intercept 1.592956 | 0.041016 | 38.838 | -

Affix type -0.078872 | 0.033672 | -2.342 | -
Productivity -0.008796 | 0.033627 | -0.262 | -
Sentence length 0.009198 0.002994 | 3.072 .0021
Affix type X Productivity | 0.099894 | 0.047560 | 2.100 .0357




with a highly productive suffix (p = .043), but no significant effect could be observed between

sentences that contain neologisms formed with a highly vs. a weakly productive prefix (p = .994).

6.3.2 Total fixation times

As in Experiment 2, the most relevant eye-tracking data for the study of NI were total fixation
times on target words. Detailed results for the other eye-tracking measures can be consulted on
the OSF repository of the study (see Data accessibility statement). The analysis of total fixation
times was performed on both non-novel and novel words. We eliminated all trials with fixation
times on target words longer or shorter than 2.5 SD from by-participant and by-condition means,
as well as those in which the eye movements were detected less than 90% of the display time
(204 trials, i.e. 3.6% of the original data, were thus excluded). The distribution of fixation times
for each experimental condition is presented in the top panel of Figure 6. We used the same
statistical method as in Experiment 2. Significant effects were observed for interactions between

affix type and novelty, and between productivity and novelty, as well as for the length of the
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Figure 6: Total fixation times on target words in Experiment 3. The top panel shows the
distribution of fixation times observed in each experimental condition. The bottom panel shows
the predictions of the linear regression model.
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target word (see Table 10 and the bottom panel of Figure 6). The three-way interaction between
the main predictors (p = .051), the interaction between productivity and affix type (p = .303),
and the frequency of the base (p = .453) were not significant and were removed when testing
random slopes. The optimal random structure included random intercepts for participants and

stimuli, as well as a by-participant random slope for novelty.

Table 10: Summary of the linear mixed-effects model for total fixation time with suffixed
neologisms of low regularity as intercept. Numerical predictors are centred and factorial predictors
are sum coded.

Effect Estimate | SE z-value | p-value
Intercept 6.39069 | 0.05392 | 118.520 | -
Novelty -0.27414 | 0.02344 | -11.697 | -

Affix type 0.09511 | 0.02148 | 4.427 -
Productivity -0.05302 | 0.02128 | -2.492 | -

Word length 0.06997 | 0.01150 | 6.083 <.0001
Novelty x Affix type 0.09555 | 0.02151 | 4.441 <.0001
Novelty x Productivity | 0.05802 | 0.02154 | 2.694 .0071

The examination of pairwise differences between modalities of affix type and novelty
indicates that fixation times are significantly longer for non-novel prefixed words than for non-
novel suffixed words (p < .001), whereas no significant difference is observed between prefixed
and suffixed neologisms (p = 1). Pairwise comparisons between modalities of productivity and
novelty show that fixation times are significantly longer for neologisms formed with a weakly
productive affix than for neologisms formed with a highly productive affix (p = .001), whereas no
significant effect is observed between non-novel words formed with highly vs. weakly productive
affixes (p = .998).

6.4 Discussion

The results of Experiment 3 show that affix productivity not only influences metalinguistic
judgements about lexical novelty, but more generally affects the processing of neologisms, and
thus confirm the hypothesis that emerged from Experiment 2. Furthermore, the comparison
between Experiment 3 and Experiments 1 and 2 allows us to refine the interpretation of response
times and fixation times in the neologism identification task. Assuming that reading times depend
on the cognitive effort required to decode linguistic expressions, the differences in reading times
observed in Experiment 3 indicate that some neologisms are more difficult to process than others.

Such is the case for neologisms formed with a weakly productive suffix, compared to neologisms



formed with a highly productive suffix. Suffixed neologisms differ in that respect from prefixed
neologisms, and a similar interaction effect between productivity and affix type was already
observed in the neologism identification task. It appears that the most salient neologisms are also
the ones that require the most important cognitive effort to be processed, which confirms the
findings in Experiment 2 about the relationship between neological salience and the cognitive
cost of processing novel words. As a corollary, the differences observed in Experiment 1 not
only are related to neologism identification, but also attest to fundamental differences in the

processing of novel words.

The differences in response times observed in Experiment 1 can be reinterpreted in light of
reading times. Significant differences in response times and reading times are found between the
same types of neologisms, but with opposite effects. The neologisms that elicit the longest reading
times in Experiment 3 are the ones that elicit the shortest response times in Experiment 1. In
particular, neologisms with a low-productivity suffix take more time to be read, but less time to
be identified as novel words, than neologisms with a high-productivity suffix. The response times
in Experiment 1 therefore depend on reflection on, and possible hesitation about, the neological

nature of the target words.

Fixation times in Experiments 2 and 3 are comparable, in that they show the same interaction
effects between novelty and affix type, on one hand, and novelty and productivity, on the other
hand. Congruent results indicate that the processing of existing prefixed words requires more
effort than that of existing suffixed words, and that the processing of neologisms with a weakly
productive affix requires more effort than that of neologisms with a highly productive affix. As
far as these effects are concerned, the fixation times in Experiment 2 were therefore caused by

the interpretation of neologisms, rather than their identification as novel words.

However, one interaction effect between affix type and productivity was also found in
Experiment 2, but not in Experiment 3. Affix productivity influences fixation times for suffixed
but not prefixed words in Experiment 2, whereas no such difference was observed in Experiment
3. This interaction seems to be specific to the neologism identification task. High morphological
productivity does not facilitate categorisation as a neologism in the case of prefixed derivatives.
It appears that prefixed words are particularly subject to questions and doubts when identifying
neologisms. Considering both similar and dissimilar results in Experiments 2 and 3, we can
conclude that the fixation times in Experiment 2 are due partly to lexical processing, and partly

to effort involved in neologism categorisation.

7. General discussion

Taken together, the results of the three experiments partially confirm the hypothesis of a negative
correlation between morphological productivity and neological salience. The expected effect

is observed for suffixed neologisms, but not for prefixed ones, due to an interaction between
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affix type and productivity. In this section, we further discuss these results and their theoretical
implications.

The relationship between productivity and NI in the case of suffixed words stems from the
close link between productivity, frequency of use, and familiarity. Highly productive suffixes
(e.g. -age, -eur) are frequently used in the formation of novel words, which makes both the
form of the derivatives and the semantic pattern of derivation more familiar to speakers than in
the case of weakly productive suffixes (e.g. -esse, -eau). This variable familiarity influences the
neological salience of derived words: the more familiar a suffixation process is, the less salient
the neologisms are that it produces. Neologisms coined with a productive suffix (e.g. modulage
‘modulation’) can be inserted into morphological series that are both rich and expanding (e.g.
atterrissage ‘landing’, formatage ‘formatting’, hameconnage ‘phishing’), which may facilitate their
morphosemantic processing. Assuming that neological salience is related to the cognitive effort
required to process novel forms, similarities with abundant existing derivatives should make
neologisms weakly salient. One likely effect of familiarity is that it facilitates the entrenchment
in the mental lexicon of newly derived words. Neologisms ending with productive suffixes may
easily enter the mental lexicon and therefore be unnoticed by speakers. Thus, our results indicate
that morphological productivity, usually defined as the capacity to produce new derivatives,
can have an influence on novel word processing. Differences in productivity are correlated with
variations in NI, and, accordingly, productivity can be characterised by both linguistic properties

and psychological effects.

The effect of suffix productivity on neological salience is consistent with the idea that
productivity affects lexical processing in general. It can be seen as a confirmation of previous
studies that point to differences in the processing and representation of suffixed words, depending
on morphological productivity (Bertram et al., 2000; Ford et al., 2010; Hagiwara et al., 1999;
Lazaro et al., 2015; a.o.). In particular, the low salience of neologisms with highly productive
suffixes could be explained by the fact that words with highly productive suffixes are frequently
processed through decomposition. Prone to decomposition, novel words with highly productive
suffixes would be weakly salient as neologisms. On the contrary, the high salience of neologisms
with weakly productive suffixes could be explained by the fact that words with weakly productive
suffixes are processed as whole words rather than by decomposition. Morphosemantic patterns
would be less identifiable and accessible in the case of weakly productive suffixes, causing
neologisms to be less easy to decompose, more costly to process, and therefore more salient as

novel words.

It remains the case that the influence of morphological productivity on NI and lexical
processing varies according to affix type. A causal relationship between productivity, familiarity

and neological salience can be assumed for suffixed words, but not for prefixed words, which



requires further explanation. The differences observed in our three experiments between
prefixed and suffixed words may be related to grammatical differences between the two types
of affixes. In general, prefixes can be distinguished from suffixes by their greater autonomy and
lower level of lexical integration. Prefixes are less clearly distinguished from free morphemes
than suffixes, and closer to words that can be used as modifiers. In particular, the linguistic
boundary between prefixes, prepositions and adverbs can be fuzzy, whereas suffixes are clearly
distinct from lexical and grammatical words (Amiot, 2004, 2015; Amiot & De Mulder, 2002;
Benacchio et al., 2017; Biskup, 2009). The ability to transform morphological bases is also
known to be greater for suffixes than for prefixes (Stekauer et al., 2012; Van Goethem, 2020).
Prefixes do not necessarily preserve the lexical class of the base, but they allow for fewer
combinations of different input and output lexical classes and are less frequently used in class-
changing derivation than suffixes (Corbin, 2001). This difference is correlated with semantic
properties. Prefixes operate semantically as modifiers, adding, for example, information about
size (mini-), intensity (hyper-), polarity (non-), or aspectuality (re-), while not affecting the
referential category of the base. By contrast, suffixes often signal the semantic type of the
derivative (e.g. by indicating whether the derivative refers to an event or a participant in
verb-to-noun derivation). Accordingly, suffixes play a crucial role in lexical interpretation, and
they seem more deeply integrated than prefixes into the semantic structure of derived words.
Based on these differences, prefixes and suffixes can be assumed to occupy different positions
on a scale of grammaticality ranging from the most autonomous linguistic forms to the most
dependent ones.'® Prefixes in French tend to be less grammatical than suffixes, due to their
greater phonological, morphological, syntactic, and semantic autonomy. This difference in
grammaticality is reflected in the fact that prefixes are more frequently lexicalised than suffixes
(e.g. ex ‘ex’, anti ‘anti’, pro ‘person in favour of something’, and ultra ‘extremist’ can be used as
nouns). One can note, as an additional clue, that the most grammatical affixes in French, i.e.

inflectional affixes, are suffixes and not prefixes.

The grammatical differences between prefixes and suffixes may explain why the effect
of morphological productivity on neological salience is not observed for prefixed words.
Since prefixes are less dependent and less integrated in derivatives than suffixes, the contrast
between existing and novel affixed words may be less pronounced with prefixed derivatives
than with suffixed derivatives, and the neological nature of novel prefixed words may be less
salient than that of novel suffixed words. Such a difference is supported experimentally by

less accuracy in NI for prefixed neologisms than for suffixed neologisms and by the fact that

10 Scales of grammaticality have been proposed in studies of grammaticalisation, degrammaticalisation and lexicalisation
to account for the gradual evolution of linguistic forms towards greater grammaticality or greater lexicality (Hopper
& Traugott, 2003; Kouteva et al., 2019; Kurylowicz, 1965; Lehmann, 2015; Norde, 2009; a.o.).
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non-novel prefixed words are frequently mistaken for neologisms. The similarity in salience
between prefixed neologisms, whether they contain a highly or weakly productive prefix, and
suffixed neologisms with a highly (vs. weakly) productive suffix could also be an indication
that prefixed words are always processed through decomposition, independently of variation
in productivity. Decomposition would neutralise the effect of morphological productivity on
neological salience for prefixed words, thus explaining our experimental results. As a corollary,
productivity in general would only influence the processing of suffixed words, as opposed
to prefixed words — to our knowledge, studies highlighting the influence of productivity
on morphological processing have mainly focused on suffixed words and rarely investigated

prefixed words.

Another conclusion may be that affix type influences the processing of derived words, which
is consistent with previous findings on the difference between prefixed and suffixed words
(Feldman & Soltano, 1999; Marslen-Wilson et al., 1994; Pl1éh & Juhasz, 1996; Reid & Marslen-
Wilson, 2003; Zweig & Pylkkdnen, 2009). The contrast we observed between prefixed and suffixed
neologisms can be seen as confirmation that the two types of derived words are represented and
accessed differently. As noted for morphological productivity, the linguistic properties of affixes
seem to have a psycholinguistic counterpart that affects NI and the processing of affixed words.
Prefixes and suffixes are distinct forms of derivation and differ in their grammatical nature.
Their distinctive properties are correlated with psychological effects that may determine the
organisation of the mental lexicon. Our findings on neological salience could thus motivate
future research on the relationship between productivity and affix type, and its influence on the

lexical representation of morphologically complex words.

8. Conclusion

In this study, we have investigated the relationship between morphological productivity and NI
through experiments based on lexical identification and reading tasks. The results have revealed
the existence of a negative correlation between productivity and neological salience, but only in
the case of suffixed words as opposed to prefixed words. The more productive a suffix is, the less
NI it generates, but no such effect is observed for prefixed neologisms. These findings suggest
that both morphological productivity and affix types influence the mental representation and
processing of derived words, since NI is conditioned by the organisation of existing words in the
mental lexicon. Conversely, the salience of morphological neologisms highlights the importance

of the grammatical differences between derivational prefixes and suffixes.

Productivity, as the variable capacity of a morphological process to produce novel words,
is one of the linguistic factors that influences NI. It can be considered as a particular aspect of a
more general phenomenon, which is lexical regularity, defined as the production of predictable

expressions based on morphological or semantic patterns. Various degrees of regularity can



be distinguished, not only through the production of neologisms, but more generally through
the effective application of a lexical pattern to possible inputs. Accordingly, a full account
of the neological salience of novel expressions should be based not only on productivity but
more broadly on the effects of lexical regularity. The appropriate measure for regularity and
its computability still require further research and discussion. Generally speaking, the study of
neological intuition addresses original research questions about lexical innovation, while also
providing indirect insights into both linguistic issues (e.g. morphological structure, semantic
transparency) and psycholinguistic issues (e.g. organisation of the mental lexicon, processing
of lexical form and meaning). To widely explore these issues, the investigation of the linguistic
factors of NI should be extended to the most diverse types of neologisms, including loanwords,

syntactic neologisms, and multiword expressions.
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