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Abstract

We present a comprehensive analysis of lexi-
cal semantic change in the five main Romance
languages (Romanian, Italian, Spanish, French
and Portuguese), based on the most exhaustive
database of related words in these languages.
We include both cognate words and borrow-
ings (for the first time, to our knowledge), and
compute semantic shift measures using differ-
ent static and contextual embedding models, as
well as three different corpora. We publish! the
obtained lists of semantic divergences across
all related word pairs, compute global trends in
language-level semantic divergence, and pro-
vide insights on particular study cases of highly
stable and highly divergent words for different
language pairs.

1 Introduction

Approximately 27% of the lexicon of Romance
languages consists of words inherited from Latin,
and another 40% consists of words borrowed from
Latin (Reinheimer-Ripeanu, 2001). However, the
27% represents the fundamental core of the vo-
cabulary (consisting of commonly used concepts
- e.g. family, body parts, natural elements, every-
day actions, as well as pronouns, numerals, and
prepositions) and has a frequency of 80% in ev-
eryday communication (Birladeanu et al., 1988).
We would therefore expect that their meaning has
not changed — at least not significantly — from one
Romance language to another. However, a quick
glance at the REW (Romanisches Etymologisches
Worterbuch), a Romance languages etymological
dictionary (Meyer-Liibke, 1911), shows us that
faithful preservation of the Latin meaning is re-
served only for a relatively small number of words
that designate concrete realities, which have not
changed over time and have not been subject to
changes in perception (e.g. manus "hand’, oculus
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‘eye’, filius *son’, dormire ’sleep’, bibere ’drink’,
etc.). On the other hand, many words, including
those from the fields mentioned above, have un-
dergone divergent developments (e.g. Lat. bucca
cheek’ > It. bocca, Fr. bouche, Es. boca, Pt. boca
‘mouth’ vs. Rom. bucd "butt cheek’; Lat. salire ‘to
jump’ > It. salire *climb up’/ Es. salir ’get out’,
etc.). This semantic divergence characterizes many
pairs of cognates (e.g. Ro. cugeta ’to think’/ Es.
cuidar ’to take care (of)’, Ro. vindeca ’to cure’/
Pt. vingar ’to take revenge’, Ro. feri ’to avoid’ /
Es. herir ’to hurt’, etc.), whose divergent evolution
has been insufficiently explained at a global level
in specialized studies.

Similarly, words borrowed from Latin into Ro-
mance languages may undergo changes in meaning,
albeit to a lesser extent, leading to obvious pairs
of deceptive cognates (Uban et al., 2025): e.g. Es.
oficio ‘profession’ / Ro. oficiu ‘public service, of-
fice’; Ro. transcendental ’which is above the real
world’ / Es. transcendental ’of great importance’,
etc. They are still cognates, although they have en-
tered the language through scholarly transmission.

Perhaps even more unexpectedly, there are also
pairs of words borrowed from one Romance lan-
guage to another that undergo a certain seman-
tic shift, either by taking on a specialized mean-
ing from the source language, or by subsequently
changing meaning, either in the target language
or in the source language (e.g. Fr. habler ‘brag,
boast’, borrowed from Es. hablar ’speak’; Fr. dame
‘lady’ borrowed into Ro. damd ‘prostitute’). These
pairs of words are the ones that will be treated here
as borrowings.

From the point of view of many linguists
(Dworkin, 2006; Chauveau, 2016), semantic
change seems to be the most difficult area to study
because it is almost impossible to establish quantifi-
able parameters that can be analyzed according to
scientific criteria in this field. While various formal-
ization models have been attempted in synchronic
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semantics, in diachronic semantics, i.e., the way in
which the meaning of words evolves, attempts in
this direction are concentrated in the field of com-
putational linguistics and are still fairly recent, and
mostly comprise of monolingual studies.

Therefore, we aim to automatically measure the
semantic divergence between cognates in any two
Romance languages from the main core (Roma-
nian, Italian, French, Spanish, Portuguese) by rep-
resenting them as contextual embeddings extracted
from corpora (see section Data). Once we have
obtained the distances between any two such rep-
resentations of cognates, we can compute an ag-
gregated global distance for any two languages,
thus obtaining a corpus driven semantic divergence
for the Romance language family. The interpre-
tation of these results will show to what extent
geographical distance is a source of proximity be-
tween languages, as proposed in Bartoli (1925),
who showed that languages on the periphery of the
former Roman Empire change less as a result of
their isolation from the center) or, on the contrary, a
source of semantic distance as a result of different
interpretations of reality. We assume that a compu-
tational approach could provide a significant plat-
form for a methodologically coherent analysis of
semantic change, proposing quantifiable paradigms
for historical semantics that can be explored using
scientific tools, which can, of course, be improved
or adapted depending on the particular task.

2 Related Work

Semantic change has become an increasingly cen-
tral topic in computational historical linguistics
over the past decade, driven by the availability
of large multilingual corpora and significant ad-
vances in distributional and contextual semantic
modeling. These research relied either on distribu-
tional similarity and static embeddings to capture
cross-lingual meaning variation, or, more recently,
on contextualized representations, clustering-based
methods. Work on semantic change comprise both
traditional diachronic approaches, usually monolin-
gual, as well as synchronic, multi-lingual ones.

Montariol and Allauzen (2021) introduce a com-
putational framework for tracking semantic diver-
gence between translated word pairs across lan-
guages and time, showing that contextualized em-
beddings combined with clustering outperform
static representations in capturing gradual meaning
shifts.
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Uban et al. (2021) analyze semantic change
within cognate sets across English and Romance
languages, highlighting systematic differences be-
tween cognate words and demonstrating that lex-
ical properties such as frequency and polysemy
correlate with semantic divergence.

Building on previous approaches, Kawasaki et al.
(2022) explicitly draw on cross-lingual divergence
measures to revisit classical statistical laws of se-
mantic change in Romance cognates, refining the
roles of frequency, polysemy, morphological com-
plexity, and lexical age in explaining semantic sta-
bility and drift.

Most recently, Uban et al. (2025) extend this line
of research through a large-scale computational
investigation of semantic false friends across Ro-
mance languages, introducing new etymologically
grounded resources and evaluation protocols that
further clarify how shared origin can nevertheless
result in substantial cross-linguistic semantic diver-
gence.

This work draws from previous methodologies
and data, integrating the most recent datasets and
methods. Our contribution is twofold: on the one
hand we perform all our experiments based on
the exhaustive database of Romance related words
RoBoCoP (Dinu et al., 2023), including cognates
and borrowings, and, on the other, we employ dif-
ferent models including static and contextual em-
beddings for those related words, separately for
cognates and borrowings, from three different mul-
tilingual and parallel large corpora, for multi-level
comparison.

3 Data

3.1 Cognates and Borrowings Dataset

We perform our analyses on pairs of related words
extracted from the most comprehensive database
of related words in Romance languages up to date,
sourced from etymological dictionaries and man-
ually curated, RoBoCoP (ROmance BOrrowing
COgnate Package and Benchmark for Multilingual
Cognate Identification) (Dinu et al., 2023). As a
source of cognate word pairs, we use the freely
available subset ProtoRom (Dinu et al., 2024a),
a database of cognate tuples and etymons in the
five Romance languages, with 19,222 entries (tu-
ples with at least 2 cognates). We extract borrow-
ings from the original RoBoCoP database, totaling
46,490 borrowing pairs across Romance languages
pairs (Dinu et al., 2024b).



3.2 Word Embeddings Corpora

For our computational experiments, we rely on
word embeddings as models of meaning represen-
tation. In order to compare the effect of the corpus
used to train the embeddings, we experiment with
three different parallel corpora to extract embed-
dings:

* Wikipedia®

* Europarl, a standard parallel corpus with
aligned sentences including the Romance lan-
guages, based on proceedings of the European
Parliament (Koehn, 2005),

* RomCro2.0, a recent parallel corpus includ-
ing more general language sourced from lit-
erary works written in various original lan-
guages and translated in Romance languages
and Croatian (Mikeleni¢ et al., 2024).

4 Methodology

Our proposed algorithms rely on representing the
related words in semantic space based on word
embeddings and then measuring the semantic dis-
tances between them in the obtained multidimen-
sional space, using two different embedding algo-
rithms:

» contextual embeddings extracted from a
BERT transformer pretrained on a multilin-
gual sentence similarity task for optimizing
sentence representations, based on a Sentence-
BERT architecture (Reimers and Gurevych,
2019) 3, as well as the multilingual trans-
former x1lm-roberta-base (Conneau et al.,
2019) for a subset of the experiments,

static FastText aligned embeddings (Bo-
janowski et al., 2016; Conneau et al., 2017),
which have been previously used successfully
for cognate semantic divergence measures
(Uban et al., 2019; Uban and Dinu, 2020;
Uban et al., 2021).

We use the publicly available pre-aligned mul-
tilingual static embedding spaces based on the
Wikipedia corpus®, obtained by training a linear
transformation using the Procrustes alignment al-
gorithm, as published in Conneau et al. (2017).

Zhttps://huggingface.co/datasets/wikimedia/wikipedia

3https://huggingface.co/sentence-transformers/distiluse-
base-multilingual-cased-v2

“https://github.com/babylonhealth/fastText_multilingual/
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Figure 1: Semantic divergence between cognates in
Romance languages based on cosine distance on static
embeddings on the Wikipedia corpus

In the case of contextual representations, in order
to extract unique vectorial representations for each
cognate and borrowing word from the pretrained
sBERT model and the three corpora, we first iden-
tify each target word in our database in the corpus,
based on their stems (obtained using the Snowball
stemmer). We obtain for each cognate/borrowing
a set of embeddings corresponding to each occur-
rence in the corpus (including potentially different
senses of the word), and experiment with three dif-
ferent methods for computing distances between
cognates based on the sets of their corresponding
embeddings, inspired from the best solutions pro-
posed in (Periti and Tahmasebi, 2024):

* mean distance: a simple dimension-wise aver-
age of the embeddings is computed to obtain
unique representations per cognate, then co-
sine similarity is used to compute distances;

* JSD: embedding clusters for each cognate are
generated using affinity propagation and co-
sine distance, the Janson-Shannon divergence
is computed between the clusters as a distance
metric between cognates;

* WiDiD (Periti et al., 2022): embedding clus-
ters for each cognate are generated indepen-
dently, and cluster centers are computed using
simple averaging, then the distance between
clusters is computed as the cosine distance
between cluster centers.



Heatmap: Borrowings - Corpus: static-wiki-prealigned - Metric: cosine

g-

= 0.532
H

0.75

e
9
3

Language 1
o
o
&
Distance Value

5 0520
E

it
Language 2

Figure 2: Semantic divergence between borrowings in
Romance languages based on cosine distance on static
embeddings on the Wikipedia corpus
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(a) Distribution of cognates distances for each language based
on Wikipedia static embeddings.
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(b) Distribution of borrowings distances for each language
based on Wikipedia static embeddings.

Figure 3: Distributions of cognates and borrowings dis-
tances for each language based on Wikipedia static em-
beddings.
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5 Results

Global language divergence scores based on the
Wikipedia corpus with static embeddings are
shown in Figures 1 and 2 for cognates and bor-
rowings, respectively. Figure 4 shows cognate se-
mantic divergence computed with contextual em-
beddings on the three corpora. Similar heatmaps
for borrowings using contextual embeddings, as
well as results using additional distance metrics,
are shown in the Appendix.

Figures 5 and 6 show semantic divergences
based on contextual embeddings, as rankings of
language pairs, from most distant to most simi-
lar. We notice few differences between the static
and contextual embeddings results - the ranking of
global language pair distances is generally main-
tained. Since the problem of evaluation is more
difficult in the case of the present study, we rely on
results in Uban et al. (2025) for choosing the mod-
els we choose to focus on primarily: here contex-
tual embeddings based on Wikipedia using mean
cosine distance, as well as static Wikipedia embed-
dings with cosine distance, are the most useful for
detecting false friends.

The distribution of mean distances between re-
lated words in each language to any other language
(where distances for each word in a given language
to all related words, irrespective of their language,
are averaged together), based on Wikipedia static
embeddings, is shown in figures 3a for cognates
and 3b for borrowings. We can observe that the
curve for Romanian cognates is skewed to the right
and more ample compared to all other Romance
languages, meaning that Romanian cognates se-
mantically diverged more than the Western cog-
nates, most probably due to its geographical iso-
lation in between non-Romance languages. The
pattern is similar with the borrowings distribution,
where Romanian borrowings changed the most, fol-
lowed by French ones. Most distributions have a
relatively normal shape, with a skew to the left.
There is a slight multimodality in the distribution
of Spanish and Portuguese borrowings, with two
main peaks in the distributions around distances of
0.3 and 0.5: for both Spanish and Portuguese, the
lower peak corresponds to borrowings from French
(with an average distance of 0.44 for Fr-Es and 0.47
for Fr-Pt), and the higher peak to distances with
each other (0.51 average distance for Es-Pt and 0.53
for Pt-Es). The individual distance distributions of
borrowings from or to Spanish and Portuguese and



each of the other Romance languages are illustrated
in the Appendix.

5.1 Global language divergence scores for
different embedding models and corpora

For cognates, the mean distance between languages
computed statically on Wikipedia and contextually
on Wikipedia, Romcro, and Europarl corpora is rep-
resented in figures 5a, 5b, 5c, and 5d, respectively.
The rankings of the semantic divergence between
languages is dependent on the method and corpus,
but the pattern is clear: the most divergent pair is
Pt-Ro and the least divergent Es-Pt; on average,
the pairs between Spanish and any other language
show the lowest degrees of semantic differentia-
tion, while pairs containing French are moderately
divergent.

The proximity between Es-Pt in each corpus in-
dicates not so much a greater degree of preservation
in relation to Latin, but rather the fact that the two
languages had a greater level of cohesion between
them, a common evolution over a longer period
of time and, at the same time, an evolution sepa-
rate from other languages due to the geographical
position of the Iberian Peninsula.

It is also noteworthy that in the static embed-
dings based on Wikipedia, all pairs containing Ro-
manian show the highest level of divergence. This
situation seems to reflect the effects of the isolation
of the Romanian language, separated by a consis-
tent Slavic fringe from the rest of the Romance lan-
guages, which predictably could lead to greater se-
mantic divergence. At the same time, this distance,
which appears in all corpora as the greatest, par-
tially contradicts Bartoli’s hypothesis, according to
which lateral areas share more common features
with each other than with the rest of the Romance
languages. However, the distance between Ro and
Es is significantly smaller than in other pairs, in-
cluding those from central Romania, such as Fr-It.

Following a comparative analysis of the cor-
pora, it can be observed that the distances between
Romanian and other languages (except for Por-
tuguese) vary slightly, which required taking into
account the specificity of the corpora. We were
thus able to observe that in the corpus of parliamen-
tary speeches, the distances are smaller because the
language used is standard, specific to political and
economic speeches, which leads to the use of a ne-
ological lexicon of Latin-Romance origin common
to all Romance languages and, moreover, largely
shared with English. In contrast, the language used
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(a) Semantic divergence between cognates in Romance
languages based on contextual embeddings trained on
Wikipedia (using mean-dist)
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(c) Semantic divergence between cognates in Romance lan-
guages based on contextual embeddings trained on Europarl
(using mean-dist)

Figure 4: Heatmaps of semantic divergence scores be-
tween cognates in Romance languages based on contex-
tual embeddings trained on three corpora (Wikipedia,
RomCro, Europarl; using mean-dist).



in literature (the RomCro corpus) shows a greater
variety, since the lexicon present in such texts is
more diverse in terms of origin, while it does not
give such a high weight to neologisms.

For borrowings, the number of language pairs is
double, because the direction of borrowings mat-
ters. The mean semantic divergences between bor-
rowings computed on static Wikipedia embeddings,
as well as contextual embeddings on Wikipedia,
Romcro, and Europarl are given in figures 6a, 6b,
6¢, and 6d, respectively. When it comes to borrow-
ing, things are much more nuanced, and patterns
applicable to all languages cannot be detected, for
several reasons. Firstly, the number of borrowings
from one Romance language to another is incompa-
rably smaller than cognates. Romanian will always
produce unbalanced pairs because other languages
have borrowed very few words from this language,
which makes the data unreliable; Romanian, on
the other hand, has borrowed heavily from French
(approximately 9% of the Romanian vocabulary
consists of French borrowings - although treated
in lexicography as words of multiple etymology
French/ Latin/ Italian -, a proportion that no other
Romance language comes close to, cf. Reinheimer-
Ripeanu (2001)), but very few words from Spanish
and almost none from Portuguese. Secondly, the
conceptual domains from which borrowings were
made are limited to certain elements that are per-
ceived as specific to each culture, or that have pene-
trated a linguistic community along with the desig-
nated object (e.g. Romanian borrows from Spanish
telenovela, marijuana, cacao; French from Italian
operetta, mosaico, miniatura; Pt. from Es. tabaco,
guerrilla, coca, etc.). The distances are small in
the case of words that denote the same concept in
the target language as they did in the source lan-
guage (Fr. chocolat, sangria, It. lama < Es. llama),
but large in situations where the borrowed word is
taken with a single meaning selected from several
that it had in the source language (Fr. embargo
’embargo’ vs. Es. embargo, which is mostly used
in the phrase sin embargo "however’, absent from
Fr.).

5.2 Manual analysis of most changed and
most stable related words

The results were manually analyzed in detail as
follows. For each language pair, we sorted the
cognates and borrowings according to the distance
obtained and observed several patterns in terms of
conceptual areas where low divergences occurred:
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(a) Cognates semantic divergence between Romance lan-
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Figure 5: Cognates semantic divergence between Ro-
mance languages based on different corpora (as lan-
guage pair rankings).



these are generally generic words that designate
scientific fields or general areas of activity ("math-
ematics’, ’astronomy’, ’agriculture’, medicine’,
etc.), univocal verbs, in other words, verbs that
have not developed figurative meanings (to write,
to kill), but also technical verbs (’to transport’, ’to
torture’, ’to excommunicate’). At the other ex-
treme we find terms that have either changed regis-
ter (Ro. muiere is a regional and derogatory word
for *'woman’, whereas Es. mujer is the standard
term for ’woman’ and ’wife’), have restricted or
expanded their area of application (e.g. Ro. bucatd
"piece’ - semantic expansion - vs Es. bocado ’bite’ -
from Lat. *buccata ’'mouthful’; Fr. comprendre ’to
understand’ - semantic narrowing - vs Ro. cuprinde
’to get hold of”).

In most cases, the cause of the large semantic
distance lies in the polysemic areas developed by
cognates, which do not overlap, and therefore the
terms appear in different contexts (e.g. Ro. popor
"people of a country’ vs Es. pueblo *people of a
country’ and ’village’). At the same time, cases of
homonymy are misleading: while they can only be
avoided through manual intervention, they result
in the calculation of a large distance between cog-
nates that would otherwise be semantically close:
e.g. It. aglio ’garlic’ etymologically corresponds
to Ro. ai ’garlic’ - a regional word -, which for-
mally coincides with the the indicative 2nd pers. sg.
of the verb a avea ’to have’, incomparably more
frequent: therefore, the divergence is 95% for this
cognate pair; similarly, Es. san / santo ’saint’ corre-
sponds to Ro. sdn, whose application is limited to
contexts such as San Nicolau, Sdn Gheorghe; oth-
erwise, the adjective sdn is homonymous with the
noun sdn ‘breast’; in Pt-Es pair, Pt. flama *flame’
is the cognate of Sp. llama ’id.’, which in its turn
is homonymous with llama *llama’ (animal), and
with the verb /lamar ’to call’, indicative 3rd pers.

sg.).

5.3 Part of speech distribution of words
undergoing shifts

We separately measure semantic shifts for words
with different parts of speech, according to Open
multilingual WordNet. Some words can have multi-
ple parts of speech according to WordNet - in these
cases we consider them for both parts of speech.
The coverage of words analyzed in WordNet is
shown in the Appendix.

The mean cognate and borrowing distances,
respectively, for each part of speech, based on
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Figure 6: Borrowings semantic divergence between Ro-
mance languages across different corpora (as language
pair rankings).



Wikipedia static embeddings are given in Tables
1 and 2 - shown for each language separately and
overall for all words where we could extract the
part of speech. The differences across POS are mi-
nor. Adjectives are most semantically stable across
languages, particularly for borrowings, since bor-
rowed adjectives are mostly relational adjectives,
rather than describing a subjective quality (e.g. Fr-
Es biologico ’biological’, informdtico ’informa-
tional’, Fr-Ro casabil ’breakable’, demonstrativ
’demonstrative’, intestinal ’intestinal’). For cog-
nates, verbs are most stable overall, for most lan-
guages except for Romanian. Semantic shits in
nouns vary by language: nouns are less stable in
Italian, Spanish and Portuguese.

Table 1: Mean cognates distance for each part of speech,
based on Wikipedia static embeddings.

Language POS #words  Avg. dist.
ro noun 6200 0.5396
ro verb 2379 0.5480
ro adjective 777 0.5260
ro adverb 1076 0.5275
it noun 7352 0.4545
it verb 3267 0.4148
it adjective 1256 0.4343
it adverb 137 0.5085
es noun 5729 0.4432
es verb 2736 0.3970
es adjective 1100 0.4462
es adverb 101 0.4781
fr noun 5892 0.4616
fr verb 3231 0.4378
fr adjective 1002 0.4571
fr adverb 282 0.5197
pt noun 6701 0.4511
pt verb 3464 0.4170
pt adjective 937 0.4161
pt adverb 163 0.5398
overall noun 31874 0.470
overall verb 15077 0.438
overall adjective 5072 0.452
overall adverb 1759 0.523

6 Conclusions and Future Work

We have presented a complete analysis of lexical
semantic divergence in Romance languages based
on different word embeddings models trained on
different corpora, including the most exhaustive
vocabulary of cognates as well as borrowings in
Romance languages. We find the highest semantic
proximity for related words in Spanish and Por-
tuguese, both in the case of borrowings and cognate
words. Romanian generally stands out with words
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Table 2: Mean borrowings distance for each part of
speech, based on Wikipedia static embeddings.

Language POS #words  Avg. dist.
ro noun 8068 0.4844
ro verb 1308 0.5093
ro adjective 797 0.4570
ro adverb 1136 0.4632
it noun 2040 0.5109
it verb 298 0.5045
it adjective 296 0.5218
it adverb 35 0.7112
es noun 775 0.4527
es verb 98 0.3975
es adjective 52 0.4643
es adverb 1 0.5784
fr noun 9755 0.4737
fr verb 2251 0.4890
fr adjective 1737 0.4368
fr adverb 103 0.5347
pt noun 1340 0.4525
pt verb 113 0.4022
pt adjective 88 0.3714
pt adverb 5 0.5318
overall noun 21978 0.470
overall verb 4068 0.492
overall adjective 2970 0.449
overall adverb 1280 0.476

diverging most from their cognates in other ro-
mance languages, with Romanian and Portuguese
being the most distant language pair overall, in con-
tradiction to Bartoli’s lateral areas hypothesis. We
find some differences in the rankings of language
pairs based on average related word divergence,
due to differences in vocabulary as well as diver-
gence tendencies across language registers, con-
firming that including additional spoken corpora
might be a useful complement to our results.

In the future, refining the contextual embedding
representations by post-alignment of embedding
spaces across languages could improve the preci-
sion of the resulted distance measures. Handling
polysemy and treating each word sense separately
could offer additional interesting insights.

Limitations

While we rely on three different multilingual cor-
pora in different domains to obtain a complete per-
spective on the usage of the words analysed in
different languages and contexts, complementing
these with spoken language or social media cor-
pora might be useful for capturing more subtle
colloquial or metaphorical meanings.

The manual analysis of word pairs with high



semantic distance has revealed a small number of
dictionary errors which might introduce some noise
in the results.
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A Appendix

A.1 Infrastructure and libraries

The experiments were performed on an RTX 2080
Ti GPU and a Ryzen 5 3600X CPU. Libraries used
for embedding extraction, cognate and corpora pre-
processing (extracting stems), synonym extraction
based on WordNet, and distance metrics computa-
tion:

* keras==3.8.0

e keras-hub==0.18.1
keras-nlp==0.18.1
nltk==3.9.1
scikit-learn==1.6.1
scipy==1.13.1
sentence-transformers==3.4.1

spacy==3.7.5
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Figure 7: Semantic divergence between cognates in
Romance languages based on contextual embeddings
trained on RomCro (using Widid)

tensorflow==2.18.0

tensorflow-datasets==4.9.7

transformers==4.48.3

and fasttext vector support based on
https://github.com/babylonhealth/
fastText_multilingual/.

Transformer models used:

e distiluse-base-multilingual-cased-v2:
135M parameters

* xIm-roberta-base: 279M parameters
Hyperparameters:

* maximum number of sampled occurrences for
a word when computing contextual embed-
dings: 200

occurrence matching was checked based on
stem matching with and without unicode nor-
malization (removing of accents)

Affinity Propagation clustering was trained
with the default hyperparameters provided by
the scikit-learn library.

A.2 Additional Results

IT-ES: total: 3666, not in WordNet (WN):
1923

IT-FR: total: 2172, not in WN: 918
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Figure 16: Semantic divergence between borrowings in

Romance languages based on contextual embeddings
trained on RomCro (using JSD)
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Figure 17: Semantic divergence between borrowings in
Romance languages based on contextual embeddings
trained on Europarl (using widid)
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Romance languages based on contextual embeddings
trained on Europarl (using mean-dist)
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Figure 22: Semantic divergence between borrowings in
Romance languages based on static embeddings trained
on Wikipedia
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Figure 23: Borrowings distances distribution for Span-
ish.
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IT-PT: total: 10421, not in WN: 6479
IT-RO: total: 2445, not in WN: 1143
ES-FR: total: 4091, not in WN: 2196
ES-PT: total: 4018, not in WN: 2131
ES-RO: total: 5844, not in WN: 3340
FR-PT: total: 2232, not in WN: 975
FR-RO: total: 3416, not in WN: 1626

PT-RO: total: 2545, not in WN: 1280

The coverage of cognates in the corpora used is
as follows:

RO: Total ProtoRom Words: 5522, Found
in EuroParl: 3357 (60.79%), Found in
Wikipedia: 5248 (95.04%)

IT: Total ProtoRom Words: 7587, Found
in EuroParl: 5576 (73.49%), Found in
Wikipedia: 7431 (97.94%)

ES: Total ProtoRom Words: 6361, Found
in EuroParl: 5468 (85.96%), Found in
Wikipedia: 6342 (99.70%)

FR: Total ProtoRom Words: 3991, Found
in EuroParl: 3160 (79.18%), Found in
Wikipedia: 3952 (99.02%)

PT: Total ProtoRom Words: 9107, Found
in EuroParl: 5851 (64.25%), Found in
Wikipedia: 8391 (92.14%)
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