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Europe is characterized by great dialectal diversity, which still needs to be documented. For
more than a century, Aesop’s fable “The North Wind and the Sun” has been used by the
International Phonetic Association to illustrate many languages and dialects spoken in the
world. On this basis, a speaking atlas of the regional languages of France was designed, before
being extended to other European countries (Boula de Maretil et al. 2018, 2021). The linguistic
atlas, available at https://atlas.limsi.fr, allows visitors to hear and read this one-minute story in
hundreds of versions, in minority languages or dialects. Most speakers of the atlas, recorded in
the field, also translated a list of a hundred words (in particular referring to fauna and flora) into
their varieties. Based on these digital data, and following the principles of dialectometry
(Nerbonne et al. 2007; Patriarca et al. 2020), the comparative method and especially historical
glottometry (Frangois 2014; Kalyan & Francois 2018), we propose computational tools to
address the following questions. Is there more variation between northern and southern
Romance dialects, or between the west and east of the domain (Ibero-Romance dialects on the
one hand, Gallo- and Italo-Romance dialects on the other)? How can we quantify it? To what
extent do the groupings depend on the levels considered (phonetic, morphosyntactic, or
lexical)? This study relies on a sub-corpus illustrating several dozen Romance dialects from
France, Belgium, Switzerland, Italy, Spain and Portugal, for which 148 innovations relative to
Latin have been encoded as a matrix of 1s and 0s. We encoded:

e phonetic innovations, e.g., regular sound change E > [wa];

morphological innovations, e.g., merger of Latin imperfects in -ABA- and -EBA-;
e syntactic innovations, e.g., non-null subject or narration in the present perfect;
e lexical innovations, e.g., substitution of cum ‘with’ with APUD HOQUE > avec.

A range of classification techniques was applied to visualize the emerging clusters (in the form
of trees, projections into a two-dimensional plane, etc.) and draw the main isoglosses. The
results of the different methods of analysis and calculation will be confronted in order to
propose a synthesis, making it possible to reassess the location of the main dividing lines
between dialect groups. These results shed new light on dialectology, contributing to model the
dynamics of territorial expansion since the breakup of Latin.

Several attribute selection algorithms have been used, among which decision trees provide a
readily readable representation. Agglomerative hierarchical clustering (also known as Ward’s
method) provides other representations, in the form of dendrograms. The Python libraries
Scikit-learn and Plotly were used. The former offers various attribute selection and
classification algorithms, while the latter enables the results to be visualized in the form of
variable-size points and choropleths (i.e., colored surfaces, which may correspond to our
dialectal areas). Attribute selection is all the more important as some machine learning
algorithms do not allow the number of features to be greater than the number of observation
vectors (here, survey points). As some selection algorithms, such as Random Forests, are not
deterministic, they were run 100 times, and a majority vote was applied to determine the best
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features. From the entire set of features, the survey points considered can be ranked according
to the number of innovations they show, and this number can be associated with a more or less
dark color on a base map in GeoJSON format and then vectorized.
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The first results show that Oil (northern Gallo-Romance) France is the most innovative (Fig. 1).
This is the case, in particular, of the Angevin dialect, in the northwest of the domain, while in
France, Corsica is the region with the fewest innovations compared to Latin. At the scale of
Europe, Friulian and Romansh (Rhaeto-Romance goup) are the most conservative, according
to our measures. Among the most discriminant features, we find the palatalization of Latin ca,
which characterizes the majority of Northern Gallo-Romance dialects. The results of the
hierarchical clustering, using all features or only the best ones to guarantee the robustness and
parsimony of the approach, provide heuristic answers to the questions raised above. Preliminary
results (Fig. 2) corroborate a North/South division, the divide passing through the middle of the
Occitan (southern Gallo-Romance) area, with Oil and intermediate dialects clustering together
in the North, the rest in the South. In the second branch of the dendrogram, the main division
is between South-Occitan, Catalan and Ibero-Romance dialects on the one hand, Rhaeto- and
Italo-Romance dialects on the other.
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