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The Paradigm Cell Filling Problem (PCFP, Ackermann & al., 2009):

“Given prior exposure to at most a subset of forms, how does a speaker
produce or interpret a novel form of an item™

® Most answers to the PCFP revolve around the low conditional entropy conjecture but entropy

is a figure that summarise the ease/difficulty of making predictions.
® |ow entropy ensures high predictability but it is a prediction about predictions

® We propose to measure the reliability of a given predictive model

® using SWIM (Boye, 2015, 2016, 2024; Boye & Schalchli, 2019) to predict inflected surface
forms, we will evaluate its precision and recall

Paradigm Cell Filling with SWIM

® Preparing cells and forms:
® Making optimal paradigms (Boye & Schalchli 2016,2019)

® grouping cells with compatible content

® Abstracting analogies (Bonami & Boye 2014, Boye 2016)
® phonological transformations between pairs of cells
® statistical distributions for output

® Generating forms (Boye 2015,2016)
® using all known forms
¢ filling all cells

® Extracting paradigms:

® Cliquing forms
® inflectional forms are all analogically connected

® Comparing candidates
® the best clique is the largest and the most cohesive

e Filling the zero-entropy cells (Boyé, 2019, 2024)
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OUTLINE

The effects of frequency on memory in general have long been
documented. Furthermore, Ambridge et al. (2015) has
demonstrated that token frequency has an effect on linguistic
behaviour at large. In morphology, researchers (e.g. Bybee, 1995;
Corbett et al, 2001; Herce, 2016) have studied its links with
inflectional irregularities.

Recently, Blevins et al. (2017) have outlined the implications of
this Zipfian frequency distribution (Zipf, 1932) on the modelling
of inflectional behaviour.

But, despite the recognition of this effect, most studies in this

domain ignore frequencies in their analyses (e.g. Stump and
Finkel, 2013; Stump, 2015; Bonami and Boye, 2014; Bonami,
2014; Beniamine, 2018; Pellegrini, 2023).

Yet other works, (e.g. Boye, 2016; Herce, 2022; Sims-Williams,
2022), confirmed the importance of this effect on the

predictability of inflected forms (a.k.a the Paradigm Cell Filling
Problem, PCFP, Ackerman et al. 2009).

In this context, we propose:
® to make predictions rather than measure predictability
® to make predictions based on corpus data
® to take frequency into account

We conducted 2 experiments:
|. predict all the forms for the lexemes present in the dataset
2. from half of the dataset predict the other half
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Experiments

Methodology

® QOur study is based on:
® a corpus extracted lexicon with token frequencies, Lexique4Linguists, | 00k forms,
(L4L, Schalchli, 2022) based on OpenSubtitles2016 (Lison and Tiedemann, 2016).
® a reference database of inflected forms, Flexique (Bonami et al., 2014)
® To test the Median Threshold Hypothesis (Schalchli, 2021):
® we cut the L4L at its median frequency (head 5 |k forms, tail 49k forms)
® we compare the predictions made by the generalisation extracted from the head, the
tail and the whole lexicon.

® |st experiment: control=Flexique, without simple past & imperfective subjunctive

Base Lexemes Inputcells Output cells Precision Recall
L4L Full 4946 100K 87K 99,43% 93,4 %
L4L Head 4315 51K 113K 99,08 % 91,5 %
L4L Tail 4921 49K 138K 9918 % 90,4 %

® 2nd experiment: control=L4L

Base Lexemes Inputcells Output cells Precision Recall
L4L Head 4746 51K 41K 99,561 % 98,4 %
L4L Tail 4746 49K 49K 99,68 % 92,8 %

CONCLUSION

® Key findings:

® an efficient model of prediction is possible at a large scale with methods similar to
standard predictability studies

® the frequency effect allows for smaller inputs to have almost the same predictive
quality as the larger ones

® unpredicted forms are related to lack of information in the input

® wrong predictions can be paradigmatic
® predicting a good paradigm
® but for the wrong lexeme

® Conclusion:
® modelling and evaluating predictions should both be based on corpus data
® models should aim at capturing speaker’s inferences rather than linguists inferences

® Caveats:
® L4L lacks reliable data for subjunctive present both for the forms and their frequency
® the study excluded simple past and subjunctive imperfective as they are known to be
difficult to use and/or interpret for naive speaker

® Further research:
® correlating the errors with the identity and number of input cells
® psycholinguistic/sociolinguistic experiments with speakers to establish a baseline for a
linguistic kind of evaluation rather than an NLP one



