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Abstract
Large multilingual machine translation efforts are driving improved access and performance for under-resourced
languages, but often fail to translate culturally specific and local concepts. Additionally, translation performance
from practically relevant input languages may lag behind that of languages that are comparatively over-represented
in the training dataset. In this work, we release a new corpus, ZenaMT, containing 7,561 parallel Ligurian-Italian
sentences, nearly a fifth of which are also translated in English. This corpus spans five domains: local and
international news, Ligurian literature, Genoese Ligurian linguistics concepts, traditional card game rules, and
Ligurian geographic expressions. We find that a translation model augmented with ZenaMT improves a baseline by
20%, and by over 25% (BLEU) compared to NLLB-3.3B, which is over 50 times the size. Our results demonstrate
the utility of creating data sets for MT that are tailored for local cultural contexts by target language speakers. We
freely release ZenaMT and expect to periodically update the corpus to improve MT performance and domain coverage.

Keywords: machine translation, Ligurian, Genoese, low-resource

1. Introduction

Large multilingual translation models from well-
resourced tech companies (NLLB Team et al., 2022;
Bapna et al., 2022; Siddhant et al., 2022) have in-
cluded a much greater number of languages com-
pared to prior model releases. For many commu-
nities, these models often represent a form of digi-
tal recognition of their heritage language and may
even attain high translation performance. However,
the training data for under-resourced languages fed
as input to these large multilingual releases does
not always include culturally relevant language data
(Buscaldi and Rosso, 2023; Ramponi, 2024), or
lacks a sufficiently strong parallel signal between
language pairs that are crucial for the target lan-
guage community. The datasets compiled by these
centralized efforts can be insufficient to achieve
high performance for localized translation contexts
that are encountered by communities of under-
resourced and minority languages. In this work,
we document how intentional collation of a parallel
dataset with participation and direction from the tar-
get language community improves culturally perti-
nent machine translation performance for Genoese
Ligurian.

2. Background

2.1. Linguistic Background

Genoese Ligurian is a Romance variety1 originating
from Liguria, a coastal region in northwestern Italy.

1We use the term ‘varieties’ to bridge different commu-
nities’ reference systems for linguistic entities, following
Ramponi (2024).

Genoese is the prestige variety of Ligurian (Forner,
1988; Petracco Sicardi, 1995; Toso, 2002), a group
of mutually intelligible varieties that evolved from
Latin independently from Italian (Toso, 1995, pp. 29-
46).

Genoese is spoken today mainly in the central
part of Liguria, in an area roughly between Noli and
Moneglia on the coast and much of its hinterland
(Toso, 1992). However, several sites outside this
area are still oriented towards Genoese, and this va-
riety is understood almost universally by other Lig-
urian speakers. Other Ligurian varieties are spoken
in Monaco (Arveiller, 1967), where Monégasque
is considered the principality’s national language
(Frolla, 1977), in Carloforte and Calasetta in Sar-
dinia (Toso, 2003, 2004), where it is still used by the
vast majority of pre-school-aged children (Sitztia,
1998, pp. 53-81; Spiga, 2007, pp. 69-74), and in
Bonifacio in Corsica (Comiti and Di Meglio, 2021).
In the past, Ligurian communities spread through-
out the Mediterranean and Black Sea via Genoese
maritime commercial enterprises (Toso, 2020).

Thanks to its uninterrupted written usage from
the 13th century to the present day, Genoese
graphemic sequences correspond to phonemes
in a different way than those of neighboring lan-
guages, such as Italian (Toso, 2009b). However,
Ligurian is not recognized under Italian law and
is not officially standardized, remaining largely ab-
sent from the educational environment.2 For these
reasons, Genoese lacks a regulated spelling sys-
tem, and “spontaneous spellings” (Iannàccaro and
Dell’Aquila, 2008) are common in the Ligurian lin-

2The only notable exception is Monégasque, taught in
schools since the 1970s (Stefanelli, 2000; Lusito, 2022b).
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guistic landscape and on social networks. These
writings largely emerge in informal settings, draw
upon Italian spelling rules, and exhibit a high de-
gree of variability. This situation is shared by many
other Romance languages spoken in Italy without
institutional prerogatives, such as Lombard (Miola,
2015), Neapolitan (Leoni, 2015) or Piedmontese
(Miola, 2021).

The Genoese data we present in this work are
written in a codified form of the traditional spelling
(Acquarone, 2015b; Lusito, 2022c; Maillard et al.,
2023b), itself a simplification of the rules proposed
by Toso (1997, pp. 25-46). This spelling model rep-
resents the de facto standard for news media – such
as the weekly page in Genoese in the main daily
newspaper of Liguria (Acquarone, 2015a) – as well
as for literary (Toso, 2015–2019; Acquarone, 2018–
present; Roveda, 2023–present), didactic (Lusito,
2022a), and academic work (Toso, 2015; Guasoni,
2019; Autelli et al., 2019; Lusito, 2023; Lusito et al.,
2023; Toso, 2023; Jones et al., 2023). Other or-
thographic standards have also been proposed by
language enthusiasts, such as those offered by
Petrucci (1984), Costa (1993), Gambetta (2009),
and Durante (2014), yet these proposals exhibit
varying degrees of completeness and specificity,
presenting challenges for their uniform application
across all Ligurian linguistic varieties. The sys-
tem proposed by Bampi (2009) attempts to closely
align the written form to its pronunciation. Although
this strategy captures nuanced variations in pro-
nunciation, it inherently leads to a diverse array
of spellings for the same word, reflecting individ-
ual speech patterns and judgments. Consequently,
this system results in a spectrum of spellings rather
than a single, standard orthography.

2.2. Related Work
The first translation system for Ligurian (targeting
Genoese, like the present work) was NLLB (NLLB
Team et al., 2022), coinciding with the release of
the evaluation benchmark FLORES-200 and some
seed training datasets, which also covered Ligurian.
We make use of both these datasets in our work.
In a follow-up paper, Maillard et al. (2023a) train
a translation model covering several languages of
Italy, and show the effectiveness of the seed train-
ing dataset in bootstrapping machine translation
(MT) systems.

Buscaldi and Rosso (2023) analyze the perfor-
mance of NLLB and find that it performs poorly on
a test set built from texts that are culturally relevant
to Ligurian speakers. They identify two key issues
with previous work on Ligurian MT. First, NLLB Lig-
urian training data is only present in the form of
English-Ligurian aligned text, even though most
Ligurian speakers are likely to prefer translating
from and into Italian. Second, most of the training

data is translated content sampled from English
Wikipedia, a corpus that omits concepts of special
relevance to Ligurian speakers. The present work
most closely aligns with Buscaldi and Rosso’s in ac-
knowledging the importance of culturally-relevant,
Italian-Ligurian training and evaluation data, and
aims to make progress towards the issues they
highlight.

Our work is among several recent efforts to build
MT and NLP tools for linguistic varieties of Italy. We
refer readers to Ramponi (2024) for an overview of
recent language technology tools that have been
built for minority linguistic varieties in Italy.

3. Ligurian Machine Translation

Despite the marginalization of Ligurian in most
spheres of society, the Ligurian speaking commu-
nity demands translation tools. This is evinced
by the numerous comments soliciting translation
assistance that are frequently posted to social me-
dia sites, which have emerged as primary spaces
for asserting linguistic agency for members of mi-
nority language communities, where hybrid lan-
guage usage is often encouraged (Belmar and
Glass, 2019).3 One of the authors who manages
the website for the Council for Ligurian Linguistic
Heritage4 reports that the vast majority of traffic
arrives via Google after searching for a “Ligurian
translator” (as reported by Google Search Console).
The group receives regular emails soliciting trans-
lation consultation between Italian and Ligurian.

All of the models we train are Italian to Ligurian
bilingual translation systems, trained exclusively on
Italian-Ligurian parallel data. Our choice to focus
on translation from Italian to Ligurian reflects prefer-
ences expressed by the community. Our decision
to not train a large multilingual system, using, for ex-
ample, English-aligned data, is based on a desire
to concentrate on smaller, more efficient models
that could more easily be trained and deployed by
language community members on widely available
and cheaper infrastructure.

In developing our machine translation system,
we deliberately only train on data written in the tra-
ditional codified Genoese orthography described in
§2.1. This decision stems from the fact that mixing
orthographies would affect the spelling of nearly
every word in Genoese, which would render the
model incapable of learning by introducing irrec-
oncilable linguistic inconsistencies during the train-

3We found several requests for translation tools in
popular Ligurian Facebook groups Gruppo de discuscion
in sciâ lengua zeneise and Amici del dialetto ligure.

4Conseggio pe-o patrimònio linguistico ligure, a non-
profit association for the promotion of Ligurian: https:
//conseggio-ligure.org.

https://conseggio-ligure.org
https://conseggio-ligure.org
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Subset Ligurian Sentence English Gloss
linguistics A-o comenso ò pensou ch’o voeiva ingan-

nâme, ma dapeu me son dæto conto ch’o
l’ea scinçeo

At first I thought he wanted to trick me, but
then I realized he was sincere.

news L’inflaçion a chiña ma, segondo i
economisti, a l’arrestià ancon tròppo erta
pe tròppo tempo.

Inflation is falling but, according to
economists, it will remain too high for too
long.

literature O l’à fondou o Comitao de Tradiçioe Mone-
gasche e do 1927 o l’à pubricou A legenda
de Santa Devota, poemma naçionale mon-
egasco.

He founded the Committee of Moné-
gasque Traditions and in 1927 he pub-
lished A legenda de Santa Devota, the
Monégasque national poem.

games A biscambiggia inta trei a l’é squæxi do
tutto pægia a-o zeugo inta doî.

Three-handed biscambiggia is almost iden-
tical to the two-handed game.

entities Begæ o dà o nomme à un di fòrti de Zena. Begato gives its name to one of the forts
of Genoa.

Table 1: Example sentences and translations in ZenaMT by data subset.

ing phase. Mixing spellings is also inadvisable for
target-side evaluation, as even a perfect translation
model would be presented with the impossible task
of guessing, for each token, the correct spelling
variation to use in a particular test sentence. A
high degree of spelling variation is observed, for
instance, in the dataset by Buscaldi and Rosso
(2023), where even common function words are
affected by irregular and unpredictable variations.5
Therefore, when using this dataset in this work, we
normalize its spelling manually.

We emphasize that our work is inclusive of the
community for which it benefits, in line with calls
for “participatory AI” (Birhane et al., 2022). In this
regard, our work is inspired by other participatory
machine translation initiatives for local language
communities, such as Masakhane (Nekoto et al.,
2020). By tailoring training data for the Genoese
Ligurian-speaking community by including cultur-
ally relevant data, or data on domains that are use-
ful to the community, we aim to test the performance
of dependent machine translation systems for do-
mains that are likely to be of greater importance
to actual users. We also solicit data submissions
by active community members themselves. We ex-
pect that improved machine translation in domains
more pertinent to the Ligurian community will in-
crease the relevance of MT as a tool not only for
adapting content for Ligurian speakers, but for help-
ing less confident speakers to practice and learn
the language. For these reasons, we see a partici-
patory approach in collecting data and developing
solutions for the Ligurian community as vital to sup-
port the goal of linguistic revitalization.

5We note for instance, the presence of conflicting
spellings for the Genoese preposition into (“in the”), which
is also variously written as ’ntou, ’nt’u and ’nt’ou in an
unpredictable way.

3.1. Corpus Construction

We compile a corpus of Italian-Ligurian parallel sen-
tences across 5 subsets according to domain. Lig-
urian training examples are shown in Table 1. The
authors consulted with Ligurian community mem-
bers affiliated with the Council for Ligurian Linguis-
tic Heritage to identify domains that would balance
domain diversity and linguistic representation, and
would minimize the cost imposed by the data col-
lection process. A linguistics subset is comprised
of 1,066 sentences that are drawn from the inter-
active Genoese Ligurian dictionary published on
the official website of the Council for Ligurian Lin-
guistic Heritage. News is drawn from the weekly
online newspaper O Zinâ.6 The literature subset is
drawn from the published anthology of Ligurian liter-
ature by Guasoni (2023–present). A games subset
contains parallel sentences from a website docu-
menting the rules of several traditional Ligurian card
games.7 Finally, geographic entities are compiled
in a separate subset comprised of sentences per-
taining to regional toponyms (mapped in Figure 1).
With the exception of a small fraction of sentences
from the literature subset, all ZenaMT sentences
were originally written in Ligurian and translated to
Italian by native speakers. The size of train, val-
idation, and test splits for all corpus subsets are
shown in Table 2. Validation and test splits were
made only for the news, literature, and entities
splits to reflect fairer evaluations by not privileging
models trained on specialized domains (such as
the linguistics and games subset domains).

6https://ozina.org/
7https://www.sbiro.eu/

https://ozina.org/
https://www.sbiro.eu/
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Corpus Languages Train Valid Test
linguistics lij, ita 3,497
news lij, ita 1,884 130 264
literature lij, ita, eng 724 135 207
games lij, ita, eng 297
entities lij, ita 282 70 71
Total 6,684 335 542

Table 2: Number of parallel sentences by subset,
set of languages, and data split of the newly con-
tributed ZenaMT corpus.

Figure 1: Geocoded toponyms from the entities
subset of ZenaMT. Red points represent natural
geographic features, blue points represent urban
features. © Mapbox, © OpenStreetMap.

3.2. Experimental Setup
We conduct our experiments on a Google Colab
notebook backed by a single NVIDIA V100 16GB
GPU. We use Sentencepiece (Kudo and Richard-
son, 2018) to train a single unigram language model
tokenizer (Kudo, 2018) with a vocabulary size of
1k tokens for both Italian and Ligurian.

The translation models are trained using Fairseq
(Ott et al., 2019), and use an encoder/decoder
transformer architecture (Vaswani et al., 2017)
with 6 encoder and 6 decoder layers, 512 hidden
size and 8 attention heads, equating to roughly
65 million parameters. We train with a batch
size of 16,384 tokens using the AdamW optimizer
(Loshchilov and Hutter, 2019), with 1000 warmup
iterations, inverse square root decay, a maximum
learning rate of 0.001 and 0.5 dropout. Models are
trained until convergence as determined by BLEU
score (Papineni et al., 2002) on the combined FLO-
RES and ZenaMT validation sets.

We train a Baseline system with the aim of mea-
suring achievable performance with data that had
been available before our corpus collection efforts.
Namely, we use 1,520 Italian-Ligurian parallel sen-
tences from the Tatoeba project8 and 6,193 Italian-

8https://tatoeba.org/, retrieved 2024-02-05.

Corpus Train Valid Test
Seed 6,193
Tatoeba 1,520
FLORES 997 1,012
Norm. B&R 283

Table 3: Additional Italian-Ligurian translation
datasets beyond ZenaMT used in the Baseline
and New experiments.

Ligurian parallel sentences, which we obtain by
machine-translating the English NLLB seed data
(Maillard et al., 2023a) to Italian with OPUS-MT
(Tiedemann and Thottingal, 2020)9 and manually
post-editing it. We evaluate on the ZenaMT test set
and on the FLORES-200 devtest set. We also eval-
uate on the test set by Buscaldi and Rosso (2023),
which we normalize to our target orthography to
avoid the issues described in §3. Data statistics for
these corpora are available in Table 3.

Our New system is trained on the above data,
with the addition of ZenaMT, described in §3.1.

3.3. Results

Test Set NLLB-3.3B Baseline New
FLORES 13.9 / 40.6 14.5 / 42.9 17.4 / 45.8
Norm. B&R 9.9 / 35.4 10.3 / 37.6 16.0 / 43.3
ZenaMT 24.0 / 51.9 25.4 / 53.6 47.9 / 69.7

Table 4: Italian-Ligurian translation performance
of our models and NLLB-3.3B measured with
BLEU (Papineni et al., 2002) and chrF++ (Popović,
2017).11

Table 4 shows translation performance for our
two sub-100M-parameter models and the 3.3B-
parameter version of NLLB. We investigate the Ital-
ian to Ligurian translation direction, since this is by
far the most requested by the community.

The first trend to emerge is the impact of training
on Italian-Ligurian data. Compared to our two mod-
els, NLLB is a much larger, massively multilingual
model, trained on far more text. It does however
lack direct Italian-Ligurian data, and despite the
benefits of cross-lingual transfer, we see that it is
already outperformed by our baseline model.

Second, our model trained on the additional
ZenaMT data achieves a clear boost in translation

9https://huggingface.co/Helsinki-NLP/
opus-mt-en-it/, accessed January 2024.

11SacreBLEU (Post, 2018) signatures nrefs:1|cas
e:mixed|eff:no|tok:13a|smooth:exp|versio
n:2.4.0 and nrefs:1|case:mixed|eff:yes|nc:
6|nw:2|space:no|version:2.4.0.

https://tatoeba.org/
https://huggingface.co/Helsinki-NLP/opus-mt-en-it/
https://huggingface.co/Helsinki-NLP/opus-mt-en-it/
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performance across all three test sets, attesting to
its effectiveness. Unsurprisingly, we see a much
larger increase in performance compared to the
baseline on the ZenaMT test set, as it has been
drawn from the same sources that make up the
additional training data.

Finally, we see that performance on the FLO-
RES and normalized Buscaldi and Rosso (2023)
test sets are much lower compared to the ZenaMT
test set. This can likely be attributed to the origins of
these datasets. While ZenaMT is largely Ligurian-
original text, both the Italian and Ligurian versions
of FLORES were translated from English, so the ef-
fects of translationese (Riley et al., 2020) are likely
impacting both sides. The Buscaldi and Rosso test
set, while culturally relevant to Ligurian contexts,
does also suffer from some of the same issues,
as the majority of the data (over 80% by character
count) comes from the writings of Charles Dickens,
originally written in English, translated into Ligurian,
and then machine-translated into Italian. Some of
the remaining data are lyrics of celebrated singer-
songwriter Fabrizio De André, which, although orig-
inally written in Ligurian, are known to be unrepre-
sentative of general language use (Toso, 2009a).

4. Conclusions

We have described the construction of ZenaMT,
a parallel Italian-Ligurian corpus for training ma-
chine translation models.12 Its over 7,000 sen-
tences were collected from sources which are cul-
turally relevant to Ligurian speakers. We train an
Italian to Ligurian translation model by combining
this data and existing corpora (including a newly
derived Italian-Ligurian seed corpus based on data
provided by the NLLB project). Our model consists
of fewer than 100M parameters but outperforms
the 3.3B-parameter NLLB model on multiple bench-
marks, attesting to the importance of using Italian-
Ligurian, culturally-relevant data. Our approach
exemplifies the downstream performance benefits
and increased relevance of digital translation tools
that are achievable through intentional dataset cre-
ation in partnership with a target minority language
community.

ZenaMT constitutes a living corpus compiled with
direct participation from the Ligurian speaking com-
munity that we intend to update periodically to im-
prove domain and language coverage, as well as
translation performance. We hope to significantly
expand it in the future with more news coverage,
weather forecasts, and sentences that include other

12We make this data available under CC BY-
4.0 at https://github.com/ConseggioLigure/
data/. The models described in this paper were trained
on the version of the data at commit hash 52ed7b6

named entities such as international toponyms, lo-
cal geographic features, and important figures.
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6. Ethical Considerations and
Limitations

Our work focuses on traditional Genoese orthogra-
phy. Some Ligurian speakers may prefer alternative
spelling systems. A similar concern was elicited by
Haroutunian (2022) from a panel of speakers of Ar-
menian, a language with multiple orthographic con-
ventions, who saw harm in one orthographic alter-
native potentially supplanting another via the stan-
dardizing effect of a proliferated machine translation
system. In cases where Ligurian is an input lan-
guage – such as for Ligurian to Italian MT – robust-
ness to spelling variation could be achieved via data
augmentation strategies using approaches similar
to the one described by Karpukhin et al. (2019). As
discussed in §3, using multiple spelling systems
of Ligurian for the target output data presents a
different set of challenges, since doing so in a sin-
gle model would introduce inconsistencies in the
training signal. One solution could involve training
completely separate models for different spelling
systems, therefore treating them as if they were
separate languages. A better solution could make
use of a text adaptation layer as a post-processing
step, since effective transliteration models have
already been demonstrated in prior work (Lusito
et al., 2023). The value of our work can therefore
be realized by proponents of any spelling system.

Finally, we note that Ligurian and Italian are both
members of the Romance language family, and
consequently, translation between these two lan-
guages is generally easier than between more dis-
tant language pairs. The relatively high translation
performance we were able to achieve in this study
in spite of the small size of our training datasets
would likely not be reproducible for arbitrary trans-
lation directions.

https://github.com/ConseggioLigure/data/
https://github.com/ConseggioLigure/data/
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