
Proceedings of the Eleventh Conference on Machine Translation (WMT), pages 2546–2559
October 28–29, 2026. c©2026 Association for Computational Linguistics

2546

FIÙR: A Benchmark Dataset for Eastern Lombard Machine Translation

Edoardo Signoroni
NLP Centre, Faculty of Informatics

Masaryk University
Botanická 68a, 602 00 Brno, Czechia

e.signoroni@mail.muni.cz

Pavel Rychlý
NLP Centre, Faculty of Informatics

Masaryk University
Botanická 68a, 602 00 Brno, Czechia

pary@fi.muni.cz

“En fiùr sul el fà mìa primaéra.”
‘A single flower alone does not make spring.’

— Lombard saying

Abstract

While recent initiatives have expanded ma-
chine translation benchmarks to include low-
resource and minoritized languages, regional
dialect continuums remain severely underrep-
resented. Current datasets for the Lombard lan-
guage predominantly feature Western Lombard,
with Eastern Lombard varieties almost absent
from the digital landscape. In this paper, we
introduce, a new benchmark dataset providing
an Eastern Lombard translation of the FLO-
RES+ dev and devtest splits. We detail the
methodology of translating a largely oral, un-
standardized language, including orthographic
regularization and the handling of Italian loan-
words. Finally, we establish zero-shot baselines
by prompting current LLMs and MT models,
demonstrating that existing systems struggle
with Lombard varieties overall, and exhibit a
strong Western Lombard bias, struggling even
more to accurately generate Eastern Lombard
text.

Introduction

The advancement of Machine Translation (MT) and
Large Language Models (LLMs) relies on standard-
ized benchmark datasets. Resources like FLORES+
have become foundational for evaluating cross-
lingual generalization. Recent initiatives such as
the WMT Open Data Shared Task actively aim to
democratize natural language processing by extend-
ing coverage to under-resourced and minoritized
languages. Formally integrating an endangered
language into a globally recognized benchmark is
a crucial milestone for its digital survival; it not
only increases visibility but provides the infrastruc-
ture necessary to develop and evaluate downstream
community-driven NLP tools.

However, bringing language continuums into the

digital sphere introduces complex challenges re-
garding representativeness. While linguistic varia-
tion is pervasive (Lutgen et al., 2026), language
continuums are frequently flattened into single,
monolithic ISO codes.

This also holds true for the language varieties of
Italy (Ramponi, 2024) and for Lombard (ISO 639-
3: lmo), an endangered Gallo-Romance language
continuum spoken in Northern Italy and Southern
Switzerland. As illustrated in Figure 1, the con-
tinuum is characterized by a high degree of inter-
nal variation and is broadly divided into Western
and Eastern branches. Current iterations of FLO-
RES+ and major web-scraped corpora predomi-
nantly feature Western Lombard (Signoroni and
Rychlý, 2026), leaving Eastern Lombard vastly un-
represented. To address this gap, we present our
Eastern Lombard translation of the FLORES+ dev
and devtest splits.

1 Linguistic Background

1.1 Lombard

Lombard is a Gallo-Romance language (Brasca,
2026), with a speaker base of roughly 2.5 mil-
lion.1 Its geographic footprint covers the Italian re-
gions of Lombardy and Piedmont (specifically the
provinces of Novara and Verbano-Cusio-Ossola),
alongside the Swiss cantons of Ticino and Graubün-
den. Functioning as a dialect continuum rather than
a strictly standardized system, Lombard exhibits
notable lexical, morphological, and phonetic di-
versity, yet speakers largely retain mutual compre-
hensibility (Coluzzi et al., 2018; Bonfadini, 2010;

1Based on recent demographic assessments (ISTAT, 2026),
this figure reflects a drop of around 1 million speakers com-
pared to the older, frequently cited estimate of 3.5 million
(Moseley and Nicholas, 2010).
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Figure 1: Map of the Lombard variants (names are in Western Lombard). While the internal subdivisions of the
Lombard continuum are not always clear even to scholars, this illustrates the high degree of the internal diversity
and overlap of varieties, and shows the distinction of the two main agreed-upon branches: Western Lombard (green
shades) and Eastern Lombard (orange shades), divided by the dashed line.

Loporcaro, 2009). Scholars traditionally partition
this continuum into two to four branches. The two
most prominent are Western Lombard (spanning
eastern Piedmont, Canton Ticino, and the provinces
of Milan, Monza, Varese, Como, Lecco, Sondrio,
Lodi, and Pavia) and Eastern Lombard (covering
the Bergamo, Brescia, and Cremona provinces).2

Figure 1 shows a map of the main varieties of Lom-
bard.3

The continued survival of the language is
severely threatened. UNESCO’s “Atlas of the
World’s Languages in Danger” (Moseley and
Nicholas, 2010) categorizes Lombard as “Defi-
nitely endangered”.4 Furthermore, under the Ex-

2Due to historical emigration patterns in the 19th and 20th
centuries, a variant of Eastern Lombard (Bergamasque) sur-
vives in parts of southern Brazil (Paganessi, 2017).

3Adapted from https://www.reddit.com/r/
LearnLombardLanguage/comments/1s553nh/mappa_
di_dialett_lombard/.

4This designation indicates that children are no longer
learning the language natively at home, restricting the

tended Graded Intergenerational Disruption Scale
(EGIDS) (Lewis and Simons, 2010), its status hov-
ers between “threatened” and “moribund”.

The sociolinguistic reality of Lombard differs
depending on the national context. In Switzerland,
the language is supported by institutional frame-
works and enjoys a relatively high degree of so-
cial prestige, spearheaded by the Bellinzona-based
Centro di dialettologia e di etnografia (CDE). In
contrast, within Italy, Lombard and comparable re-
gional varieties face significant social stigma. They
are often dismissed as mere dialetti (‘dialects’),
a term adopted even by the speakers themselves
(Tamburelli et al., 2025). Because “dialect” fre-
quently carries a negative connotation, incorrectly
framing these languages as debased offshoots of
Standard Italian rather than historically indepen-
dent Romance languages, contemporary NLP lit-
erature prefers the bias-free term “language vari-
eties” (Ramponi, 2024), bypassing the prejudice

youngest fluent speakers to the parental generation or older.

https://www.reddit.com/r/LearnLombardLanguage/comments/1s553nh/mappa_di_dialett_lombard/
https://www.reddit.com/r/LearnLombardLanguage/comments/1s553nh/mappa_di_dialett_lombard/
https://www.reddit.com/r/LearnLombardLanguage/comments/1s553nh/mappa_di_dialett_lombard/
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still present in some traditional scholarship (Brasca,
2026).

In Italy, institutional recognition is virtually non-
existent outside of symbolic regional legislation.
For example, Lombardy’s Regional Law 25/2016
formally commits to the promotion and protection
of local Lombard varieties as expressions of in-
tangible cultural heritage. However, these decla-
rations have not translated into actionable preser-
vation policies (Brasca et al., 2024). As a result,
academics increasingly characterize Lombard and
similar Italian linguistic systems as “contested” or
“minoritized” languages (Tamburelli et al., 2025;
Brasca et al., 2024).

Currently, the interaction between Lombard and
Standard Italian takes the form of dilalìa (Berruto,
1987; Ramponi, 2024). Standard Italian exclu-
sively occupies high-prestige, official domains,
pushing Lombard into purely informal environ-
ments where it is constantly blended with the na-
tional language—which now serves as the primary
language of socialization for children. This “verti-
cal bilingualism” (Tamburelli, 2012; Brasca et al.,
2024) actively drives language loss, as the com-
munity struggles to find practical reasons to main-
tain the local variety. Recent statistics highlight
this rapid decline: ISTAT data from 2024 (ISTAT,
2026) shows that just 4.2% of Lombardy’s popula-
tion relies primarily on the local variety in domes-
tic settings, with 18.1% alternating it with Italian.
This is a noticeable drop from the 2015 data (IS-
TAT, 2017), which reported 5.6% and 26.1% re-
spectively. Usage rates in public spaces or among
friends are even lower, worsening the fracture of
the continuum.

Although Lombard has a rich historical literary
tradition, it operates almost exclusively as an oral
language in the modern era. Various standardized
spelling systems have been designed,5 but none
have achieved widespread community acceptance
or official codification. As a result, individuals who
write in Lombard usually rely on ad-hoc, subjective
phonetic spelling rules to represent the sounds of
their specific local variety.

1.2 Eastern Lombard

Assuming the same numbers we used before, we
can roughly estimate the number of Eastern Lom-
bard speakers at 0.6–1.0M (of whom only about

5For example, the orthography used on the Lom-
bard Wikipedia: https://lmo.wikipedia.org/wiki/
Wikipedia:GrafCat (in Lombard).

100,000 [4%] use it outside their immediate house-
hold or family circle).6

Eastern areas began to develop some innovations
with respect to the then more uniform Milanese
model starting from the Late Middle Ages (Bonfa-
dini, 2015). Historically, the Eastern area never had
a “reference” dialect comparable to Milanès for the
West.7 Bergamàsch and Bresà thus exhibit some
differences, but also many shared distinguishable
features and lexical choices that somewhat distance
them from Western varieties (Bonfadini, 2010).

Specifically, vowel length is lost as a distinctive
feature,8 and Latin /s/, /ke, ki/, and /tj/ all merge
into [s]. The close vowels /y/ and /i/ lower to [ø]
and [e], respectively. Intervocalic /v/ is deleted, and
syllable-coda /n/ after a stressed vowel is dropped
without nasalization. In nominal and verbal mor-
phology, nouns ending in /-t/ and /-n/ undergo plu-
ral palatalization to [-Ù] and [-ñ], the masculine
singular past participle retains the final dental stop,
and plural endings of feminine words in /-a/ shift
to [-e].

Bresà has also its own peculiarities, sometimes
due to proximity to Vèneto. For example BG, MI
[nOÙ] (‘night’) and [laÙ] (‘milk’) become BS [nO]
and [lat] (ven. ["n Ote]), BG [i "søke] (‘the pump-
kins’) becomes BS [le "søke] (ven. [le "suke], and
BG [bat]/[ba"ti] (‘to pound’) becomes BS ["bater]
(ven. ["batar]). Moreover, BG [O"rEÃa] (‘ear’) cor-
responds to BS [O"rEÙa], and the first person plural
of BG ["nOtEr an "kanta] (‘we sing’) is BS [nO"altEr
kan"tOm].

On the western borders, the distinction between
Bresà and Bergamàsch fades, with transitional
zones where features from both varieties overlap.
Relevant to the present work, both translators are
speakers of one of these contact varieties. Thus
the translation features some phenomena due to the
proximity to Bergamàsch, such as the alternative
use of BG i and BS le for the definite feminine
plural and of the verb forms (e.g. BG scrif /scriì
and BS scrìer ‘to write’). Moreover, the indefinite
masculine article un becomes en.

Some local phonetic features include: [o] and

6This is a very rough estimate done by using the percent-
ages found in the most recent ISTAT report (ISTAT, 2026) and
applying them to the combined populations of the provinces
of Bergamo, Brescia, Cremona, and Mantova.

7Sanga (1997) seems to suggest that at least for a time
Bergamàsch had a much more vibrant and prestigious status.

8According to Bonfadini (2015), distinctive vowel length
existed and still exists (in some varieties) both in Bergamàsch
and Bresà.

https://lmo.wikipedia.org/wiki/Wikipedia:GrafCat
https://lmo.wikipedia.org/wiki/Wikipedia:GrafCat
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[ø] become [u] and [y] before the stress; [s] can
(and almost always does) become [h]; unstressed
word-final [a] is rendered as [ø].

2 Related Work

2.1 FLORES+

Since its first iteration (Guzmán et al., 2019), the
FLORES+ dataset has evolved through the succes-
sive iterations of FLORES-101 (Goyal et al., 2022)
and FLORES-202 (Team et al., 2022) to reach the
current form of FLORES+, becoming an estab-
lished benchmark dataset for MT.

The dataset is currently under the curation of
the Open Language Data Initiative (OLDI), which
hosts and makes available the data for an ever grow-
ing number of languages. Since 2024, OLDI has
organized a shared task of the same name at WMT
(Maillard et al., 2024; Dale et al., 2025) with the
stated aim to add an increasing number of under-
resourced languages to widely used open bench-
mark datasets.

The shared task has already yielded contribu-
tions for several languages: Uzbek (Mamasaidov
et al., 2025), Hausa, Northern Sotho (Sepedi), Xit-
songa, and isiZulu (Abdulmumin et al., 2024),
Emakhuwa (Ali et al., 2024), Wu (Yu et al.,
2024), Karakalpak (Mamasaidov and Shopulatov,
2024), Nko (Doumbouya et al., 2023), Aragonese,
Aranese, Asturian, and Valencian (Perez-Ortiz
et al., 2024), Tamazight (Oktem et al., 2025), Nor-
wegian Bokmål (Mæhlum et al., 2025), American
Sign Language (Tanzer, 2025), Erzya (Gordeev
et al., 2024), Ladin (Frontull et al., 2025).

2.2 Lombard Datasets

Some recent research released data and tools for
Lombard, such as parallel corpora for MT (Sig-
noroni, 2022), multi-variety dataset for orthograph-
ical recognition (Signoroni and Rychly, 2026), and
for code-mixed LangID (Signoroni et al., 2026).

Some multilingual web-scraped corpora such as
NLLB (Team et al., 2022), WikiMatrix (Schwenk
et al., 2021), XLEnt (El-Kishky et al., 2021),
Glot500 (Imani et al., 2023), CulturaX (Nguyen
et al., 2024), and HPLT 3.0 (Oepen et al., 2025),
list Lombard among the languages they cover.

However, Kreutzer et al. (2022) have shown that
these kind of resources are often unreliable or even
unusable especially for under-resourced languages,
with the text being only boilerplate, in the wrong
language, or just non-linguistic noise altogether.

These findings were also replicated for Lombard
by Signoroni and Rychlý (2026), on a wide array
of available text resources for Lombard.

On top of the low-quality alignments and exam-
ples found in the web-scraped corpora, they also
show their lack of representativeness in terms of
internal linguistic variation. Language varieties
and variation (Lutgen et al., 2026) cannot faithfully
be represented under a single ISO label (Ramponi,
2024).

3 Methodology

3.1 Translation

Translation Source We opted to translate from the
Italian version of the FLORES+ dev and devtest
datasets. Since most of the Lombard speakers are
from the older generations, it was considered easier
to find Italian-Lombard bilingual speakers, instead
of English-Italian-Lombard trilingual individuals.

Searching for Volunteers and Language Per-
ception The search for volunteers was conducted
locally and in-person. We targeted cultural associa-
tions and similar groups, but there was a common
perception that writing Lombard is “hard and a
thing that people simply do not do”. Even if anec-
dotal, this feedback on the perceived difficulty of
the written language informed other parts of the
methodology, such as the choice of orthography to
adopt for the translation.

Orthography As mentioned in Section 1, Lom-
bard does not have a standardized orthography,
since nowadays it is mostly a spoken language.

During the preliminary phases, when presented
with the alternative orthographies proposed, many
(e.g. Pan-Lombard orthographies, devised for all
Lombard variants) were considered by the trans-
lator as “another language”, or even “incompre-
hensible” at times (due to unfamiliar characters or
lexical choices).

Of the ones currently being proposed and
used, we chose to adopt the Ortografìa Orientàl
Ünificàda (LORUNIF). This was created for East-
ern Lombard on the Lombard Wikipedia starting
from the local orthographies for the most spoken
varieties of Eastern Lombard, mainly Bergamàsch
(Ortografìa del Dücat) and Bresà (Ortografìa
bresàna modèrna)9.

While agreeing in principle that the LORUNIF

9See Signoroni and Rychly (2026) for an overview of some
of the proposed Lombard orthographies, mostly used on the
Lombard Wikipedia
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Split Language / Variety Sentences Total Words Words/Sent Total Chars Chars/Sent

dev

English 997 20,954 21.02 126,615 127.00
Italian 997 22,984 23.05 148,692 149.14
Western Lombard (lmo_west) 997 25,531 25.61 135,729 136.14
Eastern Lombard (lmo_east) 997 27,164 27.25 141,014 141.44

devtest

English 1,012 21,901 21.64 133,428 131.85
Italian 1,012 24,311 24.02 157,790 155.92
Western Lombard (lmo_west) 1,012 26,954 26.63 142,878 141.18
Eastern Lombard (lmo_east) 1,012 28,891 28.55 148,440 146.68

Table 1: Corpus statistics for the FLORES+ dev and devtest splits across English, Italian, Western Lombard, and
Eastern Lombard.

Mean CER (%) ↓ Mean WER (%) ↓

Language Pair dev devtest dev devtest

ita↔ lmo_east 39.93 43.04 91.73 92.76
ita↔ lmo_west 62.16 62.47 97.79 98.39
lmo_west↔ lmo_east 61.88 62.01 94.50 94.83
eng↔ ita 74.72 75.01 103.99 104.93
eng↔ lmo_west 71.01 71.16 106.26 107.30
eng↔ lmo_east 77.74 77.82 112.14 113.72

Table 2: Bidirectional mean CER and WER between
language varieties on FLORES+ dev and devtest. The

was closer to their representation of how the lan-
guage should be written, in the beginning the volun-
teer proposed their own modifications to the system,
out of concern that local phonological variations
were not fully represented in the data, e.g. $ for
the local pronunciation of [s] as [h] or @ for the
grapheme <a> as [ø]. This is due to the perceived
value and role of the language for personal sen-
timental and cultural heritage highlighted by the
volunteer. After some discussion on the practical-
ities and on linguistic matters, it was decided to
keep the current formulation of the spelling rules.

Appendix B gives the spelling conventions for
the LORUNIF orthography. Accents are used to
mark the word stress on the words with more than
one syllable, and to distinguish between open (/E/
/O/) and closed (/e/ /o/) vowels.10 Rounded vow-
els are always marked with umlauts, even if un-
stressed.11. The sequence /sÙ/ is marked as <s-c>
(e.g. s-cet ‘boy’).

Regularization and Loanwords Together with
the orthography, another recurrent issue is that of
unregulated loanwords and idiolects: nowadays
several words, even common ones, are increasingly

10These accents can be omitted if there is no danger of
confusion between similar words, e.g. sét /set/ ‘thirst’ sèt /sEt/
‘seven’.

11Some edge cases still remain in the rare cases in which a
rounded vowel also carries the word stress (e.g. cümü ‘town-
ship’)

being substituted by Italianized non-integrated
loanwords. These cases are even recorded in
modern-day dictionaries, such as the Bergamasque
one (Francia and Gambarini, 2001). After analyz-
ing the issue and discussing with the translator,
we agreed to some modifications in post-editing,
with the objective to avoid code-mixing (Muysken,
2000).

Loanwords and Lombard forms were used inter-
changeably without a clear pattern. In some other
cases, the mixing occurred due to the perceived
register of the sentence: Italian loanwords were
consistently used for “higher” topics and meanings
(e.g. Italian inizio ‘beginning’ was translated as
prensépe, but principio ‘principle’ was used as-is
in princìpio, whereas there should not have been
any distinction, since it. principio is a synonym of
inizio, of which lmo prensépe is a cognate).

Words such as viàgio (‘journey’), elètrone (‘elec-
tron’), giudìce (‘judge’) and others were found
across the original draft text. Without a com-
mon, widespread reference to use as foundation,
we opted to reinstate the Lombard forms where pos-
sible in case of unmodified lexical borrowings (e.g.
rìschio → rìsech ‘risk’), or integrate the loans co-
herently with Lombard sound changes (e.g. càcia
→ càsa, as the verb casà, ‘to hunt’). And so, viàgio
becomes viàs, elètrone becomes eletrù, and giudìce
becomes giödes (as in the idiom fà giödése ‘to be
responsible’). In some cases, such as the latter, a
further change could be possible: older Brescian
dictionaries (Pellizzari, 1759), for example, spell
giustìsia (‘justice’) as zustìsia, thus reflecting the
gi- → z- change, still recognizable in more frequent
words such as zöch (‘game, toy’), zugà (‘to play’),
zontà (‘to join’), zenér (‘January’), zèner (‘son-in-
law’) for which the forms in gi- are not used. Table
3 gives an overview of the rules we applied for
these integrations.

Another widespread phenomenon in Eastern
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Draft Change Example

gi s, z viagiatùr → viazadùr
one ù protóne → protù
smo zem buddìsmo → buddizèm
rno ren intórno → entùren
o ∅ concèrto → consèrt
e ∅ variànte → variànt
ci s cèrto → sert
sc s sciensiàto → sensiàt
io e telescòpio → telescòpe

Table 3: Summary of the changes we adopted to regu-
larize Italian loanwords.

Lombard speech is elision and assimilation. The
most represented case is the masculine singular
article BS èl/BG ól (‘the’), which almost always
becomes ’l. Thus, the form l’ is always feminine
and ’l is always masculine. We kept this rule also
for the prepositions: e.g. de ’l (masculine ‘of’),
dela (feminine ‘of’). Other cases of elision due to
assimilation are words starting with a vowel: e.g.
andà/’ndà (‘to go’); importànt/’mportànt (‘impor-
tant’), and so on.

Another point that we tried to address was the
deletion of the v, e.g. vìga/ìga (‘to have’). We
kept the form in v- when it was preceded by a
vowel (e.g. gh’o vest instead of the phonetically
closer gh’o est ‘I have seen’). A few instances of
intervocalic -v- were removed (e.g. università →
uniersità ‘university’).

Resources To aid in the translation process, we
suggested several available resources in addition to
the Lombard Wikipedia LORUNIF page: Vocabo-
lario bresciano e toscano (so-called “del seminario”
‘of the seminar’) (Pellizzari, 1759), Vocabolario
Italiano-Bresciano (Melchiori, 1817), Vocabolario
Bergamasco-Italiano per ogni classe di persone e
specialmente per la gioventù (Zappettini, 1859),
Vocabolario dei Dialetti Bergamaschi Antichi e
Moderni (Tiraboschi, 1873), Vocabolario Italiano-
Bergamasco (Francia and Gambarini, 2001).

Translators The work was carried out by two
people (one of them being the first author), both
native speakers of Eastern Lombard. The transla-
tion was done by one volunteer. While holding a
Master’s Degree, they are not a professional transla-
tor. We made sure that they were familiar with the
OLDI Translation guidelines, which we translated
into Italian, and briefed them on some relevant lin-
guistic concepts (e.g. dialect vs language, phonetic

vs phonemic, loanwords, code-switching) to ad-
dress some of the volunteer’s concerns and give
them some theoretical framework.

Translation Workflow The volunteer was pre-
sented with the Italian version of FLORES+ dev
and devtest splits in .txt format. After the trans-
lation, the first author manually reviewed the trans-
lation with the help of a custom web app. The
translation work spanned around 90 hours, while
the post-editing took around 25 hours. Table 2 re-
ports CER and WER between the Italian, English,
and Lombard versions of FLORES+. Table 1 gives
some figures regarding the size of the datasets.

4 Evaluation

To evaluate the dataset, we conduct some brief
translation experiments with off-the-shelf mod-
els: NLLB-200-distilled-600M (NLLB Team,
2024), Minerva-7B-Instruct-2407 (Orlando et al.,
2024), LLaMAntino-3-ANITA-8B-Inst-DPO-ITA
(AI@Meta, 2024; Basile et al., 2023; Polignano
et al., 2024), Mistral-Nemo-Instruct-2407 (Mis-
tral AI Team, 2024), EuroLLM-22B-Instruct-2512
(Ramos et al., 2026), and Qwen2.5-32B-Instruct
(Qwen Team, 2025). We use ChrF++ (Popović,
2017) since it is currently the least suboptimal auto-
mated metric for under-served languages (Mathur
et al., 2020; Signoroni et al., 2025). We still com-
pute and report (in Table 5) other metrics, such
as BLEU (Papineni et al., 2002) and TER (Snover
et al., 2006), to allow for comparison.

To establish a baseline for lexical and ortho-
graphical overlap, we first compute the ChrF++
scores for a verbatim copy baseline. The highest
overlap occurs between Italian (28.69 for Italian →
lmo_east) and the Lombard varieties, reflecting the
shared phylogenetic roots. The copy baseline be-
tween lmo_east and lmo_west sits at roughly 25
ChrF++, indicating that their surface-level ortho-
graphic and lexical realizations in the translation
differ significantly. There is minimal overlap with
English (16.36 ChrF++).

As for actual MT, we prompt the models cited
above in a zero-shot scenario. Figure 2 presents
the zero-shot MT performance of our selected
LLMs. While models like EuroLLM 22B and
Qwen 32B perform robustly on standard high-
resourced, Italian-English pairs, their performance
drops when generating Lombard. NLLB-200
achieves the highest scores when translating from
English to both Lombard varieties, but a distinct
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Figure 2: Zero-shot performance on MT (ChrF++) of the models we tested. We include English-Italian as a
high-resource reference.

performance gap remains: all score close or below
the copying baseline when translating into a Lom-
bard variety, and universally lower when translating
into lmo_east compared to lmo_west. Translat-
ing from Italian seems to be easier overall, with
lmo_west being the harder one instead.

The discrepancy when translating from English,
suggests a training data imbalance. Western Lom-
bard is more heavily represented in existing web-
scraped corpora (Signoroni and Rychlý, 2026), and
models default to Western morphology and lexi-
con even when prompted for Eastern Lombard. By
manually examining some examples, we notice that
the models, even when the scores are high, tend to
output Western Lombard. To verify this, we evalu-
ate the output of the models when they are asked to
translate into Eastern Lombard against the current
Western reference. When translating from English,
the models are more likely to generate Western
Lombard (avg. +3.95 ChrF++), whereas when the
source text is in Italian they are more reliant on the
surface similarities with the Eastern Lombard text
(avg. -2.09 ChrF++). When substituting lmo_west
for lmo_east in inter-variety translation, ChrF++
scores spike (+24.62), signaling that the models are
copying the source text. Similarities in the struc-
ture of the text can also explain the higher scores
for lmo_east when translating from Italian.

These scores mirror those found by Signoroni
and Rychlý (2026) when evaluating similar LLMs
on a broader selection of language varieties from

Italy.

5 Conclusions

In this paper we introduced a high-quality East-
ern Lombard translation of the FLORES+ bench-
mark designed to address the lack of evaluation
datasets for Eastern Lombard varieties. Translat-
ing an endangered, predominantly oral language
continuum required navigating complex method-
ological challenges that should be addressed by
involving local communities and volunteers. Our
zero-shot evaluations confirmed that current LLMs
and MT models are virtually blind to Eastern Lom-
bard, consistently defaulting to Western forms due
to their prevalence in training data. By providing
the critical infrastructure to measure and mitigate
this bias, our translation lays the groundwork for
future efforts in variant-aware NLP for Lombard.

Limitations

While this translation represents a significant step
forward for Lombard NLP, the dataset has some
limitations. First, the translation relies on the effort
of a single volunteer and the post-editing of the
first author. Consequently, the dataset inevitably
reflects their specific idiolects and generational lin-
guistic habits. Second, both contributors speak
a contact variety situated on the border between
the Bergamasque and Brescian areas. While this
could, arguably, be an advantage, the dataset does
not capture the full geographic spectrum of East-
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ern Lombard, and ideally each variety should be
represented by its own data.

Finally, the adoption of a unified orthography,
while necessary for computational consistency,
forces an orthographic compromise. As noted dur-
ing the translation process, the volunteer initially
expressed a desire to use highly localized phonetic
spelling (e.g., marking the local aspiration of /s/
to [h]). By standardizing the spelling to maintain
NLP reliability, we actively flattened these local-
ized phonetic features, which restricts the dataset’s
ability to represent the true phonetic granularity of
the spoken language.

Ethical Considerations

Creating an NLP benchmark for an endangered,
predominantly oral language continuum introduces
some ethical tensions. By standardizing spelling
and regularizing vocabulary in a widely used bench-
mark dataset, we risk implicitly crowning our spe-
cific translation as a “correct” or prestige version
of Eastern Lombard. This artificial standardiza-
tion can inadvertently alienate speakers whose lo-
cal varieties or personal writing habits differ from
our conventions, flattening the highly varied na-
ture of the continuum. We encourage speakers to
contribute translations in other varieties and ortho-
graphical standards to enable for a more compre-
hensive representation of Lombard.

Furthermore, we acknowledge a significant do-
main mismatch. Eastern Lombard varieties are so-
cially perceived and utilized almost exclusively as
a colloquial, informal heritage language. The FLO-
RES+ benchmark, however, includes highly tech-
nical, scientific, and journalistic domains. Trans-
lating these sentences required the extensive adap-
tation of Italian loanwords and the generation of
neologisms that may not organically exist in the
everyday spoken language. Consequently, while
the dataset is grammatically and lexically accu-
rate, some of the resulting text may feel artificial
to native speakers. We sought to strike a balance
between respecting the natural linguistic reality of
the community and the engineering necessity of
creating a benchmark, prioritizing the creation of a
functional NLP resource. To mitigate this issue, we
provide extensive information in the text regarding
which variety we are representing and the linguistic
and orthographical choices we made. In this spirit,
we store (on a secure server) the original draft trans-
lation as given by the translator, to be able to revert

the regularization we applied.
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A Automated Classification

Figure 3: Plots of the orthographical composition of the FLORES+ dev and devtest according to automated
classification (1 square = 1 example). Western Classical in purple; Western Modern in yellow; Eastern Modern (our)
in green; Scriver Lombard (SL) in red.

As we mentioned in the Introduction, the mo-
tivation for this work is the lack of a benchmark
dataset for Eastern Lombard. This claim is sup-
ported by audits of the data (Signoroni and Rychlý,
2026), and by our own observations, which show
that the current lmo data in FLORES+ is almost
exclusively in Western Lombard. Hence, we will
refer to it provisionally as lmo_west.

To validate our manual observations on the
whole dataset, we run the LombardoGraphia clas-
sifiers (Signoroni and Rychly, 2026) on both the
current lmo_west and our lmo_east translation.

Following Signoroni and Rychlý (2026), we
aggregate the orthographical tags in four macro-
groups to smooth out variant under-specification
and differing performance of the classifiers on mi-
nority classes. The grouping is guided by both
linguistic and empirical evidence. The first group
is “Western Classical” (WESTCLAS), which com-
prises the Milanese Classical Orthography (MIL-
CLASS) and the Noeva Ortografia Lombarda
(NOL), a Pan-Lombard orthography which is heav-
ily influenced by MILCLASS. The second group
is Western Modern (WESTMOD), formed by
the Urtugrafia insübrica ünificada (LOCC) and
by the LSI orthography, that are both “modern”
(i.e. phonological, using umlauts) systems for
Western (and Alpine) Lombard. “Eastern Mod-
ern” (EASTMOD) covers all the major Easter
Lombard variants (LORUNIF Ortograféa Orien-
tàl Ünificàda, BERGDUC Ortografea del Dücat,
BREMOD Ortograféa Bressàna Modèrna, CRES
Urtugrafìa Cremàsca), which are similar to one
another. Lastly, Scriver Lombard (SL), another
Pan-Lombard orthography, constitutes a separate

group due to its use of proprietary characters (e.g.
ç, x) and orthographical choices (e.g. qe vs che)
which render it somewhat removed from the other
proposed orthographies.

While orthographies cannot be the sole indicator
of linguistic variety, they cannot be firmly disentan-
gled, not even in the case of Pan-Lombard systems.
However they can still be usable proxies for the
provenance of the lexical content of the text (Sig-
noroni and Rychly, 2026). Simply put, we maintain
that one can safely assume that a text written in e.g.
MILCLASS will be lexically Milanés, and not in
e.g. Bergamàsch; and vice-versa a text orthograph-
ically in BERGDUC, will be most assuredly not
from a Milanese speaker, but from a Bergamasque
one.

Figure 3 visualizes the results for the automatic
classification. Even at a first glance, the difference
in composition for the two versions is striking: the
lmo_west version presents an almost clean split be-
tween SL and WESTMOD. As is expected, some
examples are classified as WESTCLAS and EAST-
MOD, but most of these are misclassifications due
to the models not being perfect or the sentences be-
ing ambiguous or under-specified orthographically.

The presence of multiple orthographic systems
in a benchmark dataset poses problems for the rep-
resentativeness and the reliability of the dataset
itself, confounding both models and humans about
the nature of the Lombard language continuum and
the current MT performance for its varieties.

Our lmo_east translation is, instead, mostly uni-
form. EASTMOD dominates the classification plot,
with other tags being misclassified examples.
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B Orthographical Conventions

Phoneme Grapheme Examples

Vowels
/a/ a áqua (‘water’)
/e/ é sét (‘thirst’)
/E/ è sèt (‘seven’)
/i/ i ìga (‘to have’)
/o/ ó póm (‘apple’)
/O/ ò òm (‘man’)
/u/ u ùlem (‘elm’)
/y/ ü giü (‘one’)
/ø/ ö öa (‘grapes’)

Consonants
/p/ p scarpù (‘boot’), pà (‘bread’), gróp (‘knot’)
/b/ b bò (‘ox’), sbòss (‘sketch’)
/t/ t tòch (‘piece’)
/d/ d dit (‘finger’), stràda (‘road’)

/Ù/
c (before e, i) cél (‘sky’), cìca (‘marble, pellet’)
ci (before a, o, u) ciar (‘clear’), ciós (‘field’), paciüch (‘mud’)
cc (word-final) öcc (‘eyes’), gacc (‘cats’)

/Ã/
g (before e, i) getà (‘to throw’)
gi (before a, o, u) giàca (‘jacket’), giöst (‘right, correct’), giupì

(‘clown’)

/k/
c (before a, o, u) còl (‘head’), àca (‘cow’), cuacià (‘to caress’)
ch (before e, i or
word-final)

chèst (‘this’), sorèch (‘mouse’)

q (before u /w/) quat (‘how much’)

/g/ g gombèt (‘elbow’), sórga (‘rat’)
/f/ f röfa (‘dandruff’), féra (‘fair, market’), catìf (‘evil’)
/v/ v vagù (‘wagon’)
/s/ s servèl (‘brain’), spössà (‘to smell bad’), fés (‘more’)
/z/ z zùen (‘young’)

/S/
sc (before e, i) scèr (‘Turkey oak’), scì (‘ski’)
sci (before a, o, u) sciàl (‘shawl’), sciùra (‘lady’), sciòr (‘gentleman,

rich man’)

/m/ m mestér (‘job’), s-ciöma (‘foam’), salàm (‘salami’)
/n/ n nas (‘nose’), snazà (‘to smell’), pan (‘cloth’)
/ñ/ gn gnèch (‘sturdy’), scàgna (‘chair’), règn (‘kingdom’)
/l/ l löch (‘place’), balòss (‘mischievous’), pól (‘chicken’)
/L/ gli sbaglià (‘to make a mistake’)
/r/ r röda (‘wheel’), geröl (‘pebble’), tòr (‘tower’)
/j/ i pìat (‘flat’)
/w/ u quach (‘some’)

Table 4: Spelling conventions of the LORUNIF orthography.
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C Prompting Results

Direction Model BLEU ↑ chrF++ ↑ TER ↓ CER (%) ↓ WER (%) ↓

eng-ita EuroLLM 22B 32.99 58.46 54.44 41.77 59.04
LLaMAntino 8B 24.66 52.02 65.80 49.23 70.33
Minerva 7B 26.36 53.96 60.50 46.17 65.03
Mistral-Nemo 22.53 53.65 77.42 62.20 82.06
NLLB 600M 25.99 52.59 61.56 45.25 65.32
Qwen 32B 24.20 53.35 71.80 56.38 76.28

ita-eng EuroLLM 22B 33.70 61.35 55.63 43.73 60.97
LLaMAntino 8B 26.30 57.41 67.34 53.44 72.54
Minerva 7B 29.88 57.97 59.51 46.88 64.63
Mistral-Nemo 31.33 59.73 58.34 46.44 63.42
NLLB 600M 31.87 57.65 58.13 44.18 62.41
Qwen 32B 31.70 60.36 58.52 47.00 63.91

eng-lmo_west EuroLLM 22B 4.99 28.00 91.23 59.14 92.18
LLaMAntino 8B 3.15 25.60 126.49 96.31 127.82
Minerva 7B 3.08 25.63 90.44 60.96 91.09
Mistral-Nemo 2.76 25.17 129.03 107.44 129.81
NLLB 600M 6.12 30.66 82.36 51.77 83.37
Qwen 32B 3.79 26.70 97.46 67.45 98.14

lmo_west-eng EuroLLM 22B 31.36 57.92 59.40 41.68 61.86
LLaMAntino 8B 12.44 45.90 132.73 107.78 135.68
Minerva 7B 14.98 42.27 85.50 62.16 88.21
Mistral-Nemo 14.41 47.39 117.18 96.66 119.71
NLLB 600M 32.38 56.06 55.98 39.64 58.08
Qwen 32B 25.75 55.81 76.71 59.46 79.34

eng-lmo_east EuroLLM 22B 3.50 23.01 93.07 66.67 94.14
LLaMAntino 8B 2.24 22.29 124.38 98.69 125.71
Minerva 7B 2.20 21.10 93.41 67.91 94.13
Mistral-Nemo 1.86 21.08 142.00 127.71 142.92
NLLB 600M 3.85 24.94 87.65 60.88 88.86
Qwen 32B 3.00 22.42 105.10 81.40 105.97

lmo_east-eng EuroLLM 22B 20.45 50.26 77.74 57.23 82.07
LLaMAntino 8B 8.23 40.88 153.18 126.22 156.90
Minerva 7B 9.21 36.59 102.08 75.07 105.32
Mistral-Nemo 8.80 40.56 144.75 119.49 148.43
NLLB 600M 20.70 47.08 74.18 54.89 77.98
Qwen 32B 16.39 48.33 97.30 78.36 101.74

ita-lmo_west EuroLLM 22B 4.35 27.52 91.83 64.54 93.17
LLaMAntino 8B 2.58 25.65 131.85 103.74 133.49
Minerva 7B 2.89 25.66 93.06 67.54 93.88
Mistral-Nemo 2.28 24.20 137.52 120.61 138.63
NLLB 600M 5.08 29.06 88.37 61.16 89.90
Qwen 32B 3.31 25.77 101.15 74.51 102.15

lmo_west-ita EuroLLM 22B 23.44 49.62 66.69 48.94 71.05
LLaMAntino 8B 9.46 41.23 140.13 108.03 144.07
Minerva 7B 14.09 39.96 82.80 60.78 86.40
Mistral-Nemo 5.81 37.03 213.95 179.02 217.32
NLLB 600M 18.94 45.33 71.53 51.02 74.96
Qwen 32B 14.22 45.60 107.30 84.90 111.59

ita-lmo_east EuroLLM 22B 6.80 30.15 80.45 44.67 80.98
LLaMAntino 8B 4.19 27.82 112.58 81.18 113.38
Minerva 7B 4.54 26.67 86.11 52.53 86.43
Mistral-Nemo 3.14 25.07 143.71 127.00 144.21
NLLB 600M 6.68 30.11 80.69 46.34 81.34
Qwen 32B 5.27 27.98 98.54 65.95 98.94

lmo_east-ita EuroLLM 22B 52.95 71.27 35.92 23.19 36.70
LLaMAntino 8B 21.20 57.65 123.82 100.29 124.93
Minerva 7B 24.14 48.84 70.49 49.26 72.30
Mistral-Nemo 11.75 47.20 201.69 171.85 202.81
NLLB 600M 38.01 60.28 49.88 30.41 50.96
Qwen 32B 34.02 65.57 77.13 62.24 77.94

lmo_west-lmo_east EuroLLM 22B 3.78 24.76 89.72 60.92 91.02
LLaMAntino 8B 1.38 21.46 186.05 165.72 187.31
Minerva 7B 1.94 19.02 96.30 74.38 96.97
Mistral-Nemo 1.11 19.82 241.10 248.89 242.04
NLLB 600M 3.76 24.70 89.81 62.47 91.18
Qwen 32B 2.74 23.37 113.63 92.11 114.70

lmo_east-lmo_west EuroLLM 22B 3.76 26.08 95.67 64.43 97.08
LLaMAntino 8B 1.51 23.35 195.46 169.33 196.93
Minerva 7B 2.39 23.94 98.75 73.75 99.60
Mistral-Nemo 1.07 20.77 249.16 241.69 250.01
NLLB 600M 4.74 27.96 92.44 62.61 94.20
Qwen 32B 2.90 25.36 109.22 81.50 110.50

Table 5: Comprehensive evaluation results across all 12 translation directions for all models (BLEU, chrF++, TER,
CER, and WER). Bold values indicate the best performance per direction.
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