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1 Context: A decline of frequency based studies on quantitative 
productivity because of methodology process limitations 
Morphological productivity can be studied from a theorical point of view with attention 
focused on constraints on rules/processes/schemas application. However, another important 
point of view is the quantitative study of the extent of use of the morphological units. A first 
approach of quantitative studies is based on the type frequency of the morphological units. 
Specifically, this approach focused on new types in diachrony (Aronoff and Lindsay 2014; 
Berg 2020), neology (Cartier et al. 2018) or contemporary synchrony (Dal and Namer 2012, 
2015; Dal et al. 2018). A different approach, inspired from corpus linguistics and 
psycholinguistics, is based on token frequency. In that approach, two aspects of productivity 
of morphological categories are captured: 1) the extent of new formations (the constitutive 
aspect) 2) lexicalized idiosyncratic items (the limitative aspect). Token frequency is estimated 
from the number of occurrences of the lexical units in a large and representative corpus. 
 The frequency-based quantitative approach of morphological productivity has been 
developed during the 90’s from the works of Harald Baayen (Harald Baayen 1989, 1991, 
1992a, 1992b, 1993, 1994, 1996, 2001, 2002; Harald Baayen and Lieber 1991; Chitashvili 
and Baayen 1993; Harald Baayen and Renouf 1996; Harald Baayen and Neijt 1997; Harald 
Baayen and Tweedie 1998; Plag, Dalton-Puffer, and Baayen 1999; Hay and Baayen 2002, 
2003). He principally developed an index measure named potential productivity and defined, 
for one morphological process, the ratio between hapax number of the process and its 
cumulative frequency of occurrence (Baayen 2009; Gaeta and Ricca 2015; Dal and Namer 
2016).  This measure has been applied on a large scale for English (Baayen and Lieber 1991), 
Italian (Gaeta and Ricca 2003, 2006) and Dutch (Baayen 1989). 
 In French, the use of potential productivity index began in the first decade of the twenty-
first century (Dal 2003). During that period, it has been applied on different special cases, like 
-et/-ette suffixation (Fradin, Hathout, and Meunier 2003), suffixes -ité and -able comparison 
(Grabar et al. 2006), comparison between -able, -ité et -is(er) suffixes (Namer 2003), denominal 
adjectival suffixes (Grabar and Zweigenbaum 2003), compound nouns (Voskovskaia 2009). 
However, the major study has concerned only 8 different processes (Dal et al. 2008). 
 At the same time of the first French studies, strong evidence has been produced of 
subtantial limitations of the Baayen’s index. (Evert and Lüdeling 2001) shows that calculations 
based on automatic procedures are very different of those based on manual procedure. (Hay 
2001) shows that relative frequency of bases impacts productivity. (Gaeta and Ricca 2003a, 
2003b, 2006)  show that: 1) the interaction between prefixation and suffixation in derivation 
cycles plays a role in productivity calculations; 2) productivity comparison between different 
processes with Baayen’s index is only available for equal cumulative frequency. 
 Overall, these observations clarified and reinforced potential productivity, but also limited 
its scope and made its procedure more cumbersome. In correlation with that effect, we can 



observe an important slowdown in potential productivity studies. In Harald Baayen research, 
the last innovative paper on potential productivity dates from the beginning of the first decade 
of twenty-first century (Hay and Baayen 2003).1 In French, the large scale project coordinated 
by Georgette Dal and initiated by the “morphological productivity” team of the GDR 2220 has 
been abandoned and the majority of works on productivity after 2008 deals with other 
quantitative strategies (Dal and Namer 2010; Koehl 2010, 2012; Cartier et al. 2018; Missud, 
Amsili, and Villoing 2020)2. We can observe the same tendency at the international level. 
From the two more recent reviews on productivity (Dal and Namer 2016; Gaeta and Ricca 
2015), the last original works on potential productivity cited (Dal et al. 2008; Gaeta 2007) 
date from the first decade of twenty-first century (excepted some applied works like (Chmielik 
and Grabar 2011; Vendrell and Domínguez 2012; Wieling et al. 2014).  In our own 
bibliographical exploration, we just found just three unreferenced works on potential 
productivity (Hennecke and Baayen 2017; Voskovskaia 2013, 2019). Moreover, the majority 
of research on productivity attempts to develop alternative strategies (Fernández-Domínguez 
2010; Säily 2011, 2016; Berg 2020). The last but not least indication of that slowdown, the 
last international handbook on morphology (Audring and Masini 2019) contains no specific 
chapter on productivity, and only briefly cites potential productivity in the sub-chapter 3.5.2 
“Productivity and blocking” (Lieber 2019). 

2 Methodology: Facilitating the estimation of productivity from 
frequency lists by the Median Threshold Hypothesis 
The fundamental intuition about frequency-based estimation of productivity is that the high 
part and the low part of the scale don’t represent the same aspect of morphological knowledge 
(Fernández-Domínguez 2010). It is explicitly argued by Baayen (1992:110): “Any measure of 
morphological productivity [...] will have to satisfy a number of requirements. [...] such a 
measure should express “the statistically determinable readiness with which an element enters 
into new combinations.” [...] taking into account these formations which are characterized by 
formally or semantically idiosyncratic properties should have the effect of lowering the value 
of the productivity measure.” We propose to call the high frequency part of a lexicon his head 
and the low frequency part his tail. 
Because it is inspired from biological probabilistic models (Chitashvili and Baayen 1993), 
Baayen chose the hapax count as an estimator for neologisms, however, not all hapaxes are 
neologisms and not all neologisms are hapaxes. On the other hand, the choice of cumulative 
frequency as estimator of high frequency items is another approximation. For example, 
(Baayen, Wurm, and Aycock 2007) use a threshold of 6 occurrences per million rather than 
the unique hapax rank for defined probable neologisms. Potential productivity estimate 
productivity with the minimal part of the lexicon tail and an extensive but confusing estimator 
of the lexicon head. 
From a descriptive (VS inferential) statistical view on lexical frequency data, information 
about productivity extracted from high frequency items VS low frequency items could 
embrace the entire frequency scale. In order to avoid all groundless theoretical hypotheses, 
we propose to cut the lexicon and its frequency scale in two equal parts centered on the 

 
1 Further works of Harald Baayen did’nt answer the Gaeta & Ricca’s discussion and did’nt apply 

the variable corpus approach (e.g. (Denistia and Baayen 2019; Shen and Baayen 2021)) 
2 See also Dal & Namer (2012), Dal et al (2018) 



median rank. From this point of departure, the estimation of productivity consists of 
comparing the number of instances of a morphological process in the head of the scale (over 
the median) with those present in the tail (under the median). The higher the number of the 
instances of the process in the tail, the more likely that the process is productive. Likewise, 
the higher the number of instances of the process in the head, the less likely that its 
productivity is strong. 
In the following, we use the lexical frequency list of Lexique3 extracted from a 50 million 
words corpus of film subtitles and whose occurence counts are strongly correlated with lexical 
decision times (New et al. 2007). This list contains approximately 40,000 lexemes with 
phonological transcriptions. For that selection, the median rank frequency is 0.39 occurrences 
per million. 148 entries have exactly that frequency, 19,501 have a higher frequency than the 
median: this the head of the lexicon, while 20,382 have a lower frequency than the median: 
this is the tail of the lexicon. If we count the number of word forms more and less frequent 
than the median for each number of syllables by word, we find the barplot below: 

This barplot shows that short words belong mainly in the head and long words mainly in the 
tail. This observation deals with productivity, as it is well known that constructed words are 
typically longer than unconstructed words. We can express the relationship between the two 
sub-populations of a class of lexemes (e.g. one-syllable lexemes) by a ratio of T/H, similar to 
that of potential productivity, where T is the tail population and H is the head population. 
Applied on morphological categories, we can interpret the ratio in term of productivity. If the 
ratio is around 1, productivity level is medium. The more the ratio increases from one, the 
more the process is productive, and likewise unproductive in the contrary case. For example, 
in our sample, the ratios for one-syllable and two-syllable words which are rarely a result of 
productive morphological processes are approximately 0.3 and 0.7 whereas that of three-
syllables and four-syllables syllable words which are more frequently morphologically 
constructed are approximately 1.2 and 1.75. 

3 Results: Testing the hypothesis by discriminating French suffixal 
word endings from non-suffixal word endings 
On the one hand, the median threshold hypothesis functions as a null hypothesis in statistical 
tests and allows us to differentiate between productive and non-productive processes or lexical 
properties: if the ratio of the numbers of instances of a process on either side of the median 
(T/H) is close to zero, then the index postulates that the process is not productive. If, on the 
contrary, the ratio is significantly greater than 0, then it must be postulated that the process 
is productive to some degree. 
Moreover, the productivity index based on the median threshold hypothesis can give rise to 
different cases that logically split the productivity spectrum by acting as an index of the degree 



of productivity. If the tail of the vocabulary contains no instantiations of the process under 
study, the index is equal to 0, which is equivalent to null productivity. If the tail of the 
vocabulary contains as many instances of the process as the head, then the productivity is 
equal to 1, which corresponds to a significant productivity. Between these two first values, we 
can interpret the index in a gradual way: the closer the index is to zero, the lower the 
productivity and the closer it is to 1, the more significant it is. Finally, if the number of 
instances in the tail is higher than the number of instances in the head, then the productivity 
is high and the further away from 1 the higher it is. 
 Dal et al (2008) classify seven suffixes in three levels of productivity based on potential 
productivity index. From their counting, -able and -ique are highly productive, -eux, -if, -ion 
and -ifier are moderately productive and -oir has a low level of productivity.  Applying our 
index to the data of Lexique33 shows a comparable classification of these seven suffixes: 

 
-ique and -able have the higher tail proportion of attestations and -oir have the higher head 
proportion. About the ratios, -ique and -able are comparable to five-syllables words. -if, -ion 
and -eux’s ratios are comparable to four-syllables, -ifier to two-syllable words and -oir to one-
syllable words. 
In order to validate the hypothesis on a large scale, we will present its application to different 
lexical categories and to different suffixes and morphological problems like allomorphy and 
competition from french data and from different corpora. 
 

5 Conclusion 
 
We propose a new quantitative estimation of productivity, comparable to Baayen's potential 
productivity but avoiding its shortcomings. The T/H ratio is based on frequency of occurrence, 
it is easy to compute from a list of frequencies, it is robust against corpus size variation and 
against automatic morphological analysis, it allows the comparability of all processes 
whatever their frequency of occurrence in the corpus, it takes into account in a consistent and 
interpretable way the effect of high frequencies on lexicalization and the relevance of low 
frequencies for morphology. 
 However, this proposal is simplistic and many refinements may be considered in order to 
advance the modeling of morphological productivity and to adapt it to different contexts or 
varieties. First of all, other thresholds can be easily tested. Second of all, it is consistent with 

 
3 For this example, we worked without manual validation of the morphological analysability and 

without category selection. 



diachronic estimates and surveys from occasionalisms and non-conventional corpora such as 
the web. Finally, it allows us to imagine a dynamic interpretation of productivity as a function 
of the saturation phase of the derivational domain of the measured construction. 
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