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Abstract

Language varieties and dialects remain an open
challenge for machine translation (MT). Plus,
existing benchmarks rarely combine the evalu-
ation of specific varieties with domain-specific
knowledge. We introduce a termbase-derived
MT benchmark for legal terminology across
four German varieties: Germany, Austria,
Switzerland, and South Tyrol (a low-resource
German variety spoken in Italy). In the inter-
variety setting, models translate Italian source
sentences by selecting the correct South Ty-
rolean German term among semantically equiv-
alent terms from other German varieties. In
the intra-variety settings, we test sense dis-
ambiguation and ontological relation capabil-
ities using homographic and ontologically re-
lated distractors for all four language varieties.
We find that distinguishing language varieties
remains difficult. High performance on low-
resourced South Tyrolean terminology is partly
driven by indirect exposure to terms shared
with better-resourced varieties; when this over-
lap is removed, even the best-performing mod-
els collapse toward small models. We also find
mild evidence of dominant-variety interference,
although stronger systems more often err to-
ward the geographically and culturally closer
Austrian variety. Generally, locale-oriented
adaptation appears more challenging than lin-
guistic and semantic reasoning, where the on-
tological relation task is largely saturated and
no generalized bias is shown against a specific
variety. We conclude that model scaling mainly
reinforces dominant language varieties and that
LLM-based MT shifts part of the performance
bottleneck from individual term rarity to the
underrepresentation of domain-variety intersec-
tions across training and alignment stages.

1 Introduction

Recent WMT shared tasks have foregrounded lan-
guage varieties and dialects as open challenges
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for general MT (Kocmi et al., 2024, 2025b) and
MT evaluation (Lavie et al., 2025; Knowles et al.,
2024). This is reflected in the growing adoption
of more fine-grained language codes (Finkelstein
et al., 2026), in the Open Language Data Initia-
tive (Dale et al., 2025) to support the collection of
multilingual resources for underserved languages
and varieties, and in the Multilingual Instruction
Shared Task (Kocmi et al., 2025a) for assessing
locale-oriented generation. These initiatives have
addressed persistent weaknesses in LLMs with re-
spect to a long-standing problem in cross-lingual
NLP (Zampieri et al., 2020).

@mple:

collective bargaining
agreement

Kollektivvertrag

Kollektivarbeits-
vertrag

Kollektivvertrag

Gesamtarbeits-
vertrag /

contratto
collettivo di
lavoro

Figure 1: Example of term variation between varieties
of German

The sparse and systematic signals of similar lan-
guage varieties are notoriously complex to model
with approaches other than n-gram-based algo-
rithms (Jauhiainen et al., 2019) and even LLMs still
lag behind smaller networks for language under-
standing tasks (Faisal and Anastasopoulos, 2025).
Prior work suggests that such shortfalls originate in
training data (Rystrgm et al., 2025), post-training
alignment pipelines (Sahu et al., 2026), and evalu-
ation protocols that are disproportionately English-
and Western-centric (Singh et al., 2025b). Cru-
cially, representing a language is not sufficient to
represent its varieties. Benchmarks and datasets
are often constructed at the language level, thereby
collapsing dialectal, regional, and cultural varia-
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tion into a single category (Plank, 2025; Gehrmann
et al., 2023). This is particularly problematic for
pluricentric languages that have several official
standard varieties, where a shared language does
not always equal a shared cultural or semantic
ground (Chen et al., 2026). As a result, cultural
misalignment is reflected in the loss of pragmatic
markers and accessibility of culturally specific con-
cepts (Kumar Navneet et al., 2026; Singh et al.,
2025b). We posit that this loss may compromise
conceptual accuracy to an ever greater extent in
high-stakes domains like the legal one, that has no-
table social and economic relevance but where se-
mantic misalignment can cause severe harm (Mat-
tila, 2018).

We evaluate these limitations with a method
based on structured terminological knowledge. We
use bistro', an Italian-German legal terminology
resource, as our knowledge base. It contains term
equivalents, definitions, contexts of use, and other
terminological information such as conceptual re-
lations and usage notes. bistro covers the four Ger-
man varieties used in Germany, Austria, Switzer-
land, and South Tyrol. The latter is a multilingual
province in Italy where German is an officially
recognized language with approximately 300,000
native speakers. This variety is low-resourced and
lacks a dedicated ISO language code.

We process the termbase structure to derive a
test set addressing three challenges. Each subset
features an Italian source sentence and source term.
Models are asked to produce a translation by select-
ing the appropriate term from challenge-motivated
distractors. In the inter-variety setting, the LLM se-
lects the correct South Tyrolean German equivalent
from distractor terms belonging to other German
varieties. Since these candidates designate equiv-
alent concepts, they function as variety-specific
distractors rather than semantic ones, the differ-
ence arising from distinct legal and institutional
contexts (See Figure 1). In the two intra-variety
settings, we assess model knowledge within each
German variety through (1) sense disambiguation
and (2) ontological relation tasks. In (1), the model
chooses the German term corresponding to the in-
tended sense of an ambiguous Italian term based on
the sentential context. For example, procedura con-
corsuale should be rendered as Insolvenzverfahren
(bankruptcy proceedings) in the context of com-
mercial law and as Wettbewerbsverfahren (open

"https://bistro.eurac.edu/

competitive employment procedure) in adminis-
trative law. Whereas (2), tests whether models
confuse the target term (e.g., Strahlungsexposi-
tion [exposure to radiation] in occupational health
and safety) with ontologically related distractors
such as hypernyms (e.g., Exposition [exposure]),
co-hyponyms (e.g., Ldrmexposition [exposure to
noise]) or hyponyms (e.g., UV-Exposition [expo-
sure to ultraviolet radiation]). This allows us to
test whether variety-specific lexicalization affects
the models’ capability on linguistic and semantic
challenges. Our findings are:

 Synthetic source sentences preserve term ac-
curacy but inflate BLEU scores, meaning that
they maintain the semantic cues needed for
disambiguation while also making reference-
based quality evaluation easier.

* Distinguishing South Tyrolean German from
other German varieties remains challenging:
even the strongest systems stay below satura-
tion on the inter-variety subset.

* High performances on South Tyrolean termi-
nology is partly driven by overlap with better-
resourced German varieties: when terms are
unique to South Tyrolean German, the advan-
tage of model scaling is strongly reduced.

* Intra-variety linguistic challenges show no
generalized bias against any specific variety,
with the ontological relation task appearing
largely saturated.

* For LLM-based MT, term rarity may no
longer be one of the severest architectural de-
ficiencies (Koehn and Knowles, 2017). Ef-
forts should be directed towards tackling the
socio-linguistic under-representation of spe-
cific domain-variety intersections over train-
ing and alignment stages.

2 Language varieties and legal
translation

German—Ilike Arabic, English, and Spanish, for
example—is a pluricentric language with differ-
ent codified standard forms that slightly diverge
at the lexical, orthographic, and grammatical lev-
els (Schuppler et al., 2024). South Tyrolean Ger-
man is a non-dominant variety with co-official sta-
tus in a part of Italy (Ammon et al., 2016). This
German variety is underrepresented in NLP train-
ing corpora, as the stronger numeric signal from
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dominant varieties tends to override non-dominant
forms in statistical machine translation systems
(Sousa et al., 2025). The challenge is substan-
tially aggravated when such varieties are used in
legal translation, where language is fundamentally
system-bound: each German-speaking legal sys-
tem (e.g., Germany, Austria, Switzerland, Italy,
Belgium, the EU) has distinct legal concepts and
standard terminology (Biel and Kockaert, 2023;
Cao, 2007), with misalignments across systems
being very frequent. Such misalignments manifest
at multiple linguistic levels: source concepts may
lack target counterparts, identical designations may
refer to different concepts across legal systems, and
incongruities may exist even across systems that
share the same official language. For instance, a
collective bargaining agreement is called Kollek-
tivvertrag in Italy and Austria, Gesamtarbeitsver-
trag in Switzerland, and Tarifvertrag in Germany
(Figure 1). As the example shows, terms can differ
but also coincide across legal systems.

3 Terminology

Terminology science studies terminologies (sets
of designations and concepts belonging to one do-
main or subject), aspects of terminology work, the
resulting terminology resources, and terminologi-
cal data. Terminology work aims to identify and
structure domain-specific concepts, their concep-
tual relations, and the terms used to designate the
concepts (Costa, 2013). It serves to represent the
conceptualizations of domain experts and facilitate
the labeling and categorization of world knowledge
in specialised communication. A fundamental as-
pect distinguishes terminology resources from lexi-
cographic resources: while lexicography organizes
information around words (Ilemmas) and their us-
age descriptions, terminology organizes informa-
tion around concepts (ISO 704:2022). A concept-
oriented approach takes the legal concept itself as
its point of departure (e.g. the concept of a con-
tract as a binding agreement) and associates it with
the terms used to designate that concept in each
language (e.g. contrat in French, Vertrag in Ger-
man and contratto in Italian). However, apparent
correspondence across languages does not neces-
sarily entail conceptual equivalence across legal
systems. This distinction becomes crucial when
data need to be exchanged, modeled, or computa-
tionally processed, as a concept-oriented organiza-
tion preserves sense distinctions between homony-

mous entries and groups synonyms and variants.
Termbases structure information around persistent
concept identifiers that anchor system-specific in-
formation (Di Nunzio and Vezzani, 2026), situate
concepts within concept systems and ontological
relations, and include cross-lingual mappings (Con-
dello et al., 2026).

4 Termbases as Benchmarks

Factuality, truthfulness, grounding The quality
standards for human curation of termbases align
with criteria of NLG evaluation requiring outputs
to be truthful, factual, and grounded in definitions
and usage examples from authoritative sources
(Tedeschi et al., 2023) based on verified world
knowledge. Such expert validation has been found
to be one of the strongest predictors of resistance
to benchmark saturation (Akhtar et al., 2026).

Extensive coverage Termbases aim for exten-
sive coverage of domain knowledge, ideally allow-
ing to benchmark LLLM performance across the
full mapping of knowledge representation (Rajan
et al., 2024). This has implications for experimen-
tal designs in machine translation. Validation and
test partitions are often randomly sampled or de-
signed to reproduce expected feature frequencies
in realistic scenarios, though often without any
certainty that relevant phenomena are equally and
adequately represented (Sggaard et al., 2021) or
that the selected samples are challenging enough
(Proietti et al., 2025). This may neglect proper
test-time supervision on long-tailed distributions
and infrequent terms (Raunak et al., 2020, 2022;
Tokarchuk et al., 2026; Saunders and DeNeefe,
2024). Moreover, singletons in training are a major
cause of hallucinations (Kalai et al., 2025), so they
would require targeted testing. By constructing
test sets from termbase entries with informed data
splitting approaches (Gehrmann et al., 2023), we
can ensure that the test set contains at least one
instance of each concept from the knowledge map.

Serving industry and community Benchmarks
should be designed with the needs of the intended
users in mind. For industry stakeholders, MT eval-
uation prioritizes post-editing effort, deployment
costs, and client-specific terminology (Wang et al.,
2026b). Language service providers commonly
maintain in-house termbases for translation and
quality-assurance workflows. Converting these re-
sources into benchmarks enables evaluation on ter-
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minology that is operationally relevant, customiz-
able through export filtering, and cost-effective in
repurposing existing resources.

Language communities—including language
learners, lay MT users, and speakers of underrepre-
sented varieties—are often concerned with ethical
risks, social bias, and factual reliability (Savoldi
et al., 2025; Wang et al., 2026b). From this per-
spective, targeted benchmarking from local (AI)
watchdogs can play a role in exposing bias affect-
ing speakers of non-dominant varieties and minor-
ity communities in multilingual countries (such
as the South Tyrolean population). Decentraliz-
ing evaluation through local actors can also miti-
gate LLM leaderboard distortions caused by undis-
closed private testing, selective score disclosure,
and asymmetric access to evaluation data (Singh
et al., 2025a; Kocyigit et al., 2025). Such local
benchmarks can support the education of uniniti-
ated audiences about the risks of conceptual im-
precision when implementing Al output in official
contexts and help identify systems that are less bi-
ased for deployment in real use cases even beyond
MT (Biel, 2026).

Natively multilingual A common practice for
multilingual LLM evaluation is to translate En-
glish benchmarks into other languages (Rajaee
et al., 2025). However, this can limit cultural rep-
resentativeness and reproduce English-centric as-
sumptions, particularly when target-language con-
cepts have no direct English counterpart (Singh
et al., 2025b). In the legal domain, institutions in
common-law systems may not have direct coun-
terparts in civil-law systems and vice-versa, for
example. Even countries sharing the same lan-
guage may define and regulate legal concepts dif-
ferently. Some benchmarks are originally devel-
oped in the target language (Zhang et al., 2024) or
localized (Ong and Limkonchotiwat, 2023). Cur-
rent legal benchmarks are predominantly English-
centric (i.e., favoring US law) and largely quanti-
tative in scope (Chalkidis et al., 2022). They also
neglect comparative law issues and do not intersect
legal aspects with language varieties of different
countries. Termbases can address this gap because
they organize and represent specialized knowledge
natively within the legal and linguistic systems in
which that knowledge is produced and used. They
therefore allow us to identify where and why cross-
lingual term rendering may fail.

MT as a world knowledge probe In standard
knowledge benchmarking frameworks, knowledge
is usually probed from a graph by verbalizing
queries that LLMs must resolve. Query types can
include a question-answer pattern (Talmor et al.,
2019), predicting the answer using probability-
based (Wiland et al., 2024) and confidence-based
scores (Bexte et al., 2024), or selecting the correct
statement from a multiple-choice item (Wang et al.,
2026a), where distractors can be retrieved from
node relations (Ren and Zhu, 2021) or top-k adver-
sarial attacks (Luo et al., 2025). However, these
approaches are often sensitive to prompt format
(Leidinger et al., 2023), unreliable verbalizations
(Xiong et al., 2024), difficulty of evaluating free-
form answers (Bavaresco et al., 2025; Verga et al.,
2024).

We propose to define MT as an extrinsic evalua-
tion task for cross-lingual knowledge in specialized
domains, leveraging structured knowledge encoded
in termbases. The prompt and source text provide
contextual information for concept selection. Ac-
curate term realization shows whether the model
can access, transfer, and express domain knowl-
edge during text generation.

5 Method

5.1 Test set creation

We use bistro®, which collects approximately
14,000 Italian legal concepts with their terms in
Italian and South Tyrolean German and their equiv-
alent terms in the other German-speaking legal
systems (Ralli and Andreatta, 2018). For each con-
cept ¢;, we organize a language level [, comprising
Italian /7 = IT" and the German varieties [PF
= {DE", DE‘, DE* DE®} (Ralli and Tamds,
2025). At a lower level, each language or vari-
ety contains a set of terms t; = {t1,...,t,}. Each
term variant is associated with a real-world usage
context re f(t,), selected to represent a prototypi-
cal use of the term. The structure of the knowledge
base can therefore be summarized as follows:

ci— WUTPEY o fh ref(t) )}

5.2 Processing of subsets

For each subset, we extract tuples x, including a
source term, target terms, term distractors, and a
reference sentence.

Zhttps://bistro.eurac.edu/
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Varieties subset (VAR) We focus on South Ty-
rolean German terms. For each concept ¢;, we
select the target terms t?kE“ and only one of the Ital-
ian source terms as t . Distractors are selected

among the non- 1dentlca1 terms attested in the other

DE e,at,C.
German varieties such that d;, = {t,, fdeateh}y

# ti A Eit The reference sentence is the usage con-
text associated with the selected South Tyrolean
German target terms re f (¢ DE“).

Tik = (tETlta ik it dzk,’f'@f( DElt))

Homonyms subset (HOM) We identify Italian
terms that are shared across multiple concept identi-
fiers, so that tijT lexicalizes more than one concept:
tgl = tﬁTn For each homonym item, we use the
shared Italian term as the source term and pair it
with its German target terms and reference con-
texts, ref (t?,?) and ref (t?,];:) For each German
variety var, we extract the reference ref (tEE””).
Then we choose distractors from all possible Ger-
man terms in the other concept identifier d = t?,?
We end up with:

LTik = (tIT tDEvar ] k7 ef(tDEvaT))

Ontological relations subset (REL) We select
concept identifiers that participate in at least one
ontological relation 7(c;, cj). For each concept
c;, we select target terms t?f““ that belong to
only one German variety var and are not attested
in other German varieties. The Italian term tIT‘t
is used as the source term, while distractors are
obtained from the related concepts by extracting

terms in the same German variety tﬂ?var

DEvar DEyar DEyar
Lik = (tz k> t dj,k ) ref(ti,k‘ ))

5.3 Data filtering

We first apply a check on reference sentences to
ensure that target term matching is recoverable
(and eliminate any evaluation error intrinsic in the
metric). Using the same matcher later used for scor-
ing, we retain only reference sentences in which
the target term has been identified by our evalua-
tion pipeline. This removes cases with irretriev-
able matching, e.g., due to the use of gender-fair
strategies, incorrect lemmatization or discontinu-
ous term realizations. We also discard instances
where any distractor is matched. The final test
set contains 1,662 VAR instances, 1,212 HOM in-
stances and 527 REL instances.

5.4 Creation of synthetic sources

Since contexts of use across languages are not nec-
essarily parallel in termbases, we create source
sentences by machine-translating the extracted Ger-
man references into Italian. We choose not to
create synthetic references by translating authen-
tic source sentences because synthetic references
are found to heavily affect evaluation robustness
(Freitag et al., 2022). For source generation, we
identify a sample of 314 authentic, human-written
sentence pairs from the VAR subset and 89 from
the HOM subset, which we use to compare can-
didate translation models against authentic Italian
references. Gemini 2.5 Flash achieves the highest
BLEU score from the models tested in Di Natale
et al. (2026) and is therefore selected to generate
the synthetic Italian sources.

5.5 Evaluation metrics

Term accuracy is computed with a custom
pipeline® (Di Natale et al., 2026) that sequen-
tially applies four matching strategies to catch
the morphological richness of German: surface-
form, lemmatization, splitting compound nouns,
and hand-coded inflectional rules. For fluency met-
rics, we report BLEU through SacreBLEU#, given
the limitations of neural metrics on this language
combination (Di Natale et al., 2025).

6 Results

6.1 Effect of synthetic sources

We assess whether using synthetic Italian sources
affects model performance by comparing them
with the human-authored parallel sources already
presented in Section 5.4. Across both subsets, term
accuracy remains largely stable between authentic
and synthetic sources (see Appendix B), including
in the homonym setting where sentential context
is crucial for sense disambiguation (although the
small sample weakens statistical significance). For
our specific purposes, synthetic sources do not sub-
stantially affect the models’ ability to identify the
intended concept.

However, fluency metrics reveal a systematic
skew: BLEU is consistently higher for synthetic
sources, with a constant advantage of at least five

3Evaluation code: https://github.com/PaoloDiNatale/
LegISTyr-evaluation Version hash: e65f284

*Signature: nrefs:1 | bs:1000 | seed:12345 | case:mixed |
eff:no | tok:13a | smooth:exp | version:2.6.0
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points. We attribute this gap to translationese ef-
fects. Since the synthetic Italian sources are pro-
duced from the German reference using MT, they
tend to preserve clause structure and word-by-word
correspondences that are easier to back translate
into the structure of the reference (Dutta Chowd-
hury et al., 2020). Another reason for divergence
may be context. Authentic sources originate from
document-level drafting and may rely on surround-
ing context, whereas synthetic sources are gener-
ated from isolated sentences. This can induce a
different degree of explicitation and word selection
(Castilho et al., 2021).

We therefore treat synthetic sources as adequate
for probing terminological knowledge, but not as
neutral inputs for overall quality estimation, as they
provide a structural scaffold that can inflate BLEU
scores. We recommend considering BLEU only
for model comparisons within the same subset.

6.2 General findings

Overall results for term accuracy are shown in Ta-
ble 1. The best-performing systems are Gemini 3.1
Pro, GPT 5.5, DeepSeek V4 Pro and TRIVE, with
Dubformer and UvA-MT also performing compet-
itively on some challenges. The VAR subset is the
most difficult setting, especially for larger models,
whereas homonym disambiguation and especially
ontological relations yield higher term accuracy.
Notably, model scale is less predictive on the VAR
subset: medium and smaller systems occasionally
narrow the gap with top-tier models compared with
the other challenges. By contrast, the homonym
setting discriminates more clearly between models,
including within the same model family.

BLEU scores largely follow the expected pat-
tern, mostly within the same model family, of in-
creasing with model size and term accuracy (Table
4). We calculate a Pearson’s r correlation between
BLEU scores and Term accuracy rate for each va-
riety and subset intersection (Table 4). Correla-
tions are strongly positive and consistent across
subsets. Models better able to access and realize
variety-specific knowledge also tend to replicate
the wording of that variety.

6.3 Variety subset

We evaluate South Tyrolean German as the target
variety, using terms from the other German va-
rieties as distractors. Even the strongest models
remain below 80% term accuracy, while smaller
models cluster around 50-60% (Table 1). This

suggests that performance on this challenge is not
yet saturated. No system inserts distractor terms
more often than the target term, including models
that do not receive the target terms in the prompt
(GoogleTranslate). This suggests that interference
from other German varieties is not predominant
and that South Tyrolean contexts are sufficiently
discriminative for term selection.

Distractor analysis When the South Tyrolean
target term is not retrieved, we trace the variety
provenance of the inserted term (Table 5). Since
some terms are shared across varieties, attributions
are not mutually exclusive and therefore do not
sum to 100%. They indicate the proportion of
distractor instances from that variety that were se-
lected. Overall, terms from Germany are selected
most often, while Swiss terms the least, suggesting
a slight bias toward the dominant German vari-
ety. Interestingly, the strongest models more fre-
quently err toward Austrian terms, presumably by
virtue of the cultural and geographical proximity
between Austria and South Tyrol. This suggests
that stronger models may fall back on neighboring
German locales when the South Tyrolean term is
missing from their knowledge.

Unique South Tyrolean terms Many terms used
in South Tyrol are also attested in other German va-
rieties. We therefore isolate terms that are unique
to South Tyrolean German (363 instances) to test
whether model performance partly depends on ex-
posure through better-resourced varieties. On this
subset, performance drops sharply, and the decline
is most pronounced for larger models (Table 7).
Gemini 3.1 Pro and TRIVE remain the strongest
systems, whereas Dubformer and DeepSeek V4
Pro drop to the level of much smaller models.
Within model families, including GPT, Qwen,
and Gemma, smaller models even outperform, or
nearly do, medium-sized ones.

These results suggest that model scaling does
not yield proportional gains for genuinely low-
resource, variety-specific legal concepts. This
glass ceiling for low-resource concepts may re-
flect data shortage in the specific domain-variety
intersection. By contrast, larger models can con-
tinue to improve on higher-resource varieties be-
cause additional data reinforces support for those
concepts. The use of synthetic data augmentation
may further amplify this imbalance by reproducing
dominant-variety forms.
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Table 1: Term accuracy rates for all subsets. Mean is not indicated for the VAR subset because it would not be

comparable to the other subsets.

VAR | HOM REL
Model = | = =D @O | = D o
Cohere CAT+ 531 [ 624 638 680 652 |[820 86.1 824 844
Command A+ 566 | 621 494 648 582 |83 557 647 766
CUNI-EdUKate 277 222 271 216 316 |289 180 235 172
CUNI-MH-v3 306 [ 28.0 284 260 348 |304 27.0 294 250
DeepSeck V4Pro 640 | 757 820 828 816 |90.1 951 89.7 93.8
Dubformer 637 | 659 746 772 715 [89.0 926 926 89.1
Gemini 3.1 Pro 764 | 778 865 872 883 | 949 943 956 96.9
Gemma 4 - 4B 546 | 503 530 500 516 |780 779 632 688
Gemma 4 - 31B 610 | 647 729 692 652 |850 852 809 875
GLM 4 - 9B 455 | 382 395 340 336 |626 492 471 516
GoogleTranslate 360 [29.8 320 272 379 |333 352 338 281
GPT 5.5 723 | 80.1 86.7 888 875 |949 943 956 96.9
GPT OSS 20B 547 | 575 539 564 547 | 725 738 735 688
GPT OSS 120B 569 | 642 663 684 637 |769 713 779 78.1
Ministral 3- 14B 545 | 486 522 512 492 |73.6 746 824 766
Mistral Medium 3.5 61.9 | 57.5 594 632 586 |84.6 852 868 81.2
Qingqiu-MT-9B 517 | 575 622 600 59.0 |788 705 632 672
Qwen 3.5 - 9b 480 | 483 517 480 520 |703 69.7 603 703
Qwen 3.6 - 27b 558 | 540 613 612 531 |788 803 765 82.8
SalamandraTA 517 | 549 602 548 547 | 674 688 632 688
Tiny Aya Global 422|358 40.1 368 383 |513 500 441 438
Tower 9B 49.1 | 494 517 488 527 | 744 779 588 719
TRIVE 722 | 780 86.7 868 856 | 945 943 941 953
UVvA-MT 599 |67.9 740 792 727 |916 869 868 89.1
Mean N.A. |554 590 588 584 |736 714 694 712
Instances 1,662 | 346 362 250 256 | 273 122 68 64

Term frequency correlation Rare terms have
long been a known source of MT errors, typically
linked to their scarce representation in training data.
For LLMs, however, this relation is harder to mea-
sure: terms may appear across multiple domains in
much larger generic corpora and closed models do
not expose their training data. As a rough proxy,
we use term frequency in an internally compiled
corpus of South Tyrolean legal texts and correlate
it with correct term insertions using point-biserial
correlation, a variation of Person’s correlation for
binary variables.

We find no meaningful correlation between cor-
pus frequency and term accuracy (Table 8). This
suggests that LLM term selection failures cannot
be explained by the statistical representation of
terms in the target domain. Instead, performance

appears to depend more strongly on whether the rel-
evant concept belongs to a relatively low-resourced
domain-variety intersection, as observed in the pre-
vious paragraph.

6.4 Homonym subset

Performance on homonym disambiguation is
broadly stable across varieties. South Tyrolean
terms remain slightly behind the others, and the
pattern observed in the variety subset reappears:
the strongest models show a larger relative drop
in performance on South Tyrolean terms than on
terms from the other varieties, whereas smaller
models from the same families do not exhibit the
same drop. Command A+ is an exception, show-
ing a drop in accuracy for Germany’s variety. We
notice that models specifically trained for MT on
parallel sentences (CUNI, GoogleTranslate, Tower)
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tend to have a higher accuracy rate for the Swiss va-
riety. We justify this with the fact that both Italian
and German are official languages in Switzerland,
thus a relatively larger size of parallel training data
is available for this language combination. Parallel
data appears to improve sense disambiguation.

6.5 Ontological relations subset

Performance is broadly comparable across vari-
eties, with a small South Tyrolean advantage. Un-
like in other subsets, larger models do not un-
derperform on South Tyrolean terms, suggesting
that this task depends less on variety-specific legal
knowledge and more on general semantic reason-
ing. Models below 9B parameters tend to under-
perform on the Austrian variety, while Command
A+ again shows an unexpected performance drop
on Germany’s variety.

Distractor analysis We analyse the type of onto-
logically related concept that is inserted when the
target term is not identified (Table 6). Hyponyms
are the most challenging distractors, suggesting
that models struggle when the incorrect option is
more specific than the target concept. Smaller and
transformer-based systems tend to insert hyper-
nyms more often. This supports a tentative inter-
pretation that, when uncertain, models may prefer
more generic rather than more specific concepts.

6.6 Legal subdomain

We also dissect results by legal subdomain for the
VAR and HOM subsets (Tables 9 and 10). Domain-
level differences are present but not systematic.
The ranking of legal areas changes across subsets,
suggesting that legal subdomain is not an indepen-
dent predictor of performance. If anything, we
notice that in the VAR subset, lower accuracy in
procedural areas may reflect the difficulty of rep-
resenting terminology from specific legal systems,
whereas higher scores in public and constitutional
law may benefit from stronger inter-institutional
standardization. In the HOM subset, domain ef-
fects are flatter, indicating that once sentential con-
text supports sense disambiguation, performance
depends less on the legal area than on the separa-
bility of the competing concepts.

6.7 Number of Distractors

We evaluate whether performance varies with the
number of distractors (See Appendix H), consider-
ing at least 50 instances for each distractor class.

Unsurprisingly, term accuracy tends to decrease
as the number of distractors increases for all sub-
sets. The decline is less pronounced in the REL
subset, likely because this task is less challenging
than inter-variety term selection. Overall, this pat-
tern suggests that the distractors are sufficiently
competitive in the other subsets and that models
struggle to handle a growing number of plausible
options. We find no clear tipping point, but the
largest degradation occurs around three and five
distractors.

7 Discussion

Broader implications for benchmark design and
LLM-based MT can be drawn. First, synthetic data
may be useful for reconstructing source sentences
when only target-side references are available, but
the intuitive informativeness of the Bleu score
should be questioned. Second, locale-oriented
adaptation appears more challenging than linguis-
tic and semantic reasoning tasks. Finally, model
scaling mainly reinforces dominant language va-
rieties: the overperformance of very large LLMs
is less marked and plateaus on terms that are not
shared with other language varieties. This trend
is not correlated with word frequency, long held
as the primary cause of ineffective learning of rare
terminology (Koehn and Knowles, 2017). Instead,
the capability of LLMs to learn from large mono-
lingual data (Pang et al., 2025) reframes the chal-
lenge as one of data composition rather than data
volume: progress will likely depend on how well
linguistic variety and domain-aware representation
are balanced in the data mix used for pretraining,
augmentation, and alignment.

8 Future outlooks

As recent research has stated that we are approach-
ing near-saturation of terminology injection at the
sentence level (Semenov et al., 2025), terminology
resources such as termbases can trace new research
directions addressed to the design of shared tasks
and future studies on terminology-aware MT.

Harder test sets: Following the trend of Proietti
et al. (2025), this work can inspire the creation
of more challenging test sets. Many of the short-
comings described in Section 4 also affect some
of the studies in the field. Retrieval of gold terms
for previous WMT shared tasks has been based
on initial LLM-based extraction (Semenov et al.,
2025), which likely favors high-confidence, easier
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terminology (Cirillo et al., 2026). Random splits
can further overrepresent frequent—and therefore
easier-to-model—terms (Oncevay et al., 2025).
The extensive coverage of termbases helps address
these shortfalls by cataloging terms across all fre-
quency bands. Additionally, while Semenov et al.
(2025) has relied on randomly selected distrac-
tor lists for terminology dictionaries, other crite-
ria—such as cosine distance, locale, or homonymy
relations—could yield more discriminative distrac-
tor sets.

Keeping our tails: (Vanmassenhove, 2026)
Long-tailed terminology remains problematic in
zero-shot inference and during fine-tuning. To
identify which fine-tuning methods best support
rare terminology in shared tasks, we recommend
releasing training corpora and characterizing how
term frequency in the corpora relates to term accu-
racy across participants’ training regimes.

New frontiers: As the current terminology setup
approaches saturation, the field should move to-
wards knowledge-based training. Rather than rely-
ing only on bilingual term lists or parallel corpora,
participants could be asked to exploit monolingual
definitions, usage notes, knowledge graphs, and
domain metadata to train systems that aim to be
aware of term meaning and not only term form.
This would make terminology shared tasks a test
bed for knowledge-aware MT, especially in do-
mains and varieties where parallel data is scarce.
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A  Prompt

You are a professional legal translator specializing in Italian —to-—
German translation for the legal system of {country}.

Your task is to translate a legal sentence from Italian into the
standard variety of German used in {country}, without dialectal
expressions. The translation must be fully aligned with the legal
terminology , conventions , and drafting style of that
jurisdiction. It must preserve the exact legal meaning and
reflect how such concepts are expressed within the legal system
of {country}, so that the result can function as an authoritative
legal text.

There are terminological constraints you must adhere to:
{term_it} can be translated with only one of these terms:
{term_de_list }.

You must output only the translated text, without any explanation ,
enclosed in angle brackets "<>".

This is the text to be translated into {country} German:

IT: <{source_sentence}>
de—{country_code }:
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B Effect of synthetic sources B.2 BLEU scores

B.1 Term accuracy Table 3: BLEU score for synthetic and human source

sentences in the VAR subset.

Table 2: Term accuracy for synthetic and human source

sentences in the VAR subset. Synthetic Human

Model Source  Source
Synthetic Human

Model Source Source Cohere CAT+ 35.8 27.2

Command A+ 30.8 25.2
Cohere CAT+ 54.8 53.8 CUNI-EdUKate 25.8 18.6
Command A+ 54.5 56.4 CUNI-MH-v3 27.6 20.5
CUNI-EdUKate 23.6 23.9 DeepSeek V4 Pro 45.7 33.7
CUNI-MH-v3 283 28.3 Dubformer 43.4 31.1
DeepSeck V4 Pro 60.5 58.6 Gemini 3.1 Pro 50.6 36.5
Dubformer 58.6 58.9 Gemma 4 - 31B 38.2 28.9
Gemini 3.1 Pro 72.6 72.6 Gemma 4 - 4B 31.2 23.1
Gemma 4 - 4B 53.2 48.4 GLM 4 - 9B 24.8 18.1
Gemma 4 - 31B 59.6 564 GoogleTranslate 26.9 20.4
GLM 4 - 9B 43.9 46.2 GPT 5.5 49.1 36.0
GoogleTranslate 334 344 GPT OSS 120B 31.1 23.6
GPT 5.5 69.7 67.8 GPT 0SS 20B 24.7 17.7
GPT OSS 20B 35.7 54.1 Ministral 3 - 14B 273 20.0
GPT OSS 120B 55.7 564 Mistral Medium 3.5 38.1 28.9
Ministral 3 - 14B 53.2 53.5 Qingqiu-MT—9B 33.8 24.7
Mistral Medium 3.5 55.7 59.2 Qwen 3.5 - 9b 27.1 17.6
Qingqiu-MT-9B 49.0 46.8 Qwen 3.6 - 27b 35.5 26.5
Qwen 3.5 - 9b 522 48.4 SalamandraTA 30.9 237
Qwen 3.6 - 27b 53.5 535 Tiny Aya Global 24.4 17.2
SalamandraTA 51.6 46.8 Tower 9B 32.6 24.2
Tiny Aya Global 35.0 34.7 TRIVE 50.2 35.0
Tower 9B 45.9 46.8 UVA-MT 412 30.4
TRIVE 70.7 68.5
UVvA-MT 60.5 64.0

Figure 3: Plot of BLEU score for synthetic and human
source sentences in the VAR subset.

Figure 2: Plot of Term accuracy for synthetic and hu-
man source sentences in the VAR subset.
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C Main results

C.1 Term accuracy

Results for the VAR subset

@ Term accuracy
@ Distractor insertion rate

Term accuracy

Figure 4: Plot of Term Accuracy for the VAR subset
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Figure 5: Plot of Term Accuracy for the HOM subset
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Figure 6: Plot of Term Accuracy for the REL subset
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C.2 BLEU scores

Table 4: BLEU scores for all subsets. Correlation with Term accuracy indicates the Pearson’s r between subset-level
BLEU score and Term accuracy for each language variety.

BLEU SCORE

Model VAR \ HOM REL

= \ = = 0O o = = 0 O
Cohere CAT+ 352 [36.7 39.8 349 374 [39.1 36.7 40.2 41.0
Command A+ 327 |36.6 31.4 319 33.8 [38.8 30.6 36.5 34.5
CUNI-EdUKate 26.6 [27.9 26.0 21.7 254 |30.8 27.2 28.3 29.6
CUNI-MH-v3 29.0 (29.6 29.8 25.7 28.4 [31.7 30.2 29.0 30.5
DeepSeek V4 Pro 443 |45.3 529 44.0 49.1 |47.0 44.9 485 47.6
Dubformer 42.6 432 489 41.0 45.8 |46.2 44.0 46.1 46.1

Gemini 3.1 Pro 484 |50.2 63.4 50.1 60.1 |53.2 51.8 54.2 54.1
Gemma4 - 31B 38.0 [39.8 40.5 35.6 38.3 |42.8 394 41.7 43.6

Gemma 4 - 4B 314 ]32.0 30.7 27.0 28.5 |35.2 30.6 32.1 349
GLM 4 - 9B 245 |254 254 21.1 232 282 239 254 283
GoogleTranslate 28.1 |27.4 283 234 259 |29.7 28.8 31.8 30.3
GPT 5.5 474 150.1 60.1 50.6 60.7 |50.8 49.9 53.2 57.2
GPT OSS 120B 31.8 |33.8 352 28.9 293 |36.3 31.0 33.8 335
GPT OSS 20B 25.1 |26.3 259 20.8 21.1 |29.6 254 24.1 254

Ministral 3 - 14B 269 |27.3 27.5 23.8 245 |29.4 253 295 229
Mistral Medium 3.5 38.1 |40.1 45.2 37.4 394 |40.8 39.9 42.1 439
Qingqiu-MT-9B 33.0 |[35.2 34.7 29.1 30.6 |37.3 31.2 34.6 324

Qwen 3.5 - 9b 27.1 ]28.2 294 22.6 254 |28.9 27.8 269 263
Qwen 3.6 - 27b 341 |35.0 36.5 30.9 325 |37.2 33.3 35.8 339
SalamandraTA 30.8 [31.8 354 279 30.3 |34.0 32.1 35.0 33.0
Tiny Aya Global 21.8 |14.3 25.7 20.8 22.4 |29.5 26.0 25.6 27.6
Tower 9B 333 [34.0 364 30.4 32.6 |36.5 344 37.1 38.6
TRIVE 46.8 |50.4 57.5 47.0 58.3 |51.2 49.9 52.7 52.6
UvA-MT 40.6 |42.6 49.8 439 49.5 |44.5 42.8 47.7 494

Correlation with 0.79 ]0.79 0.82 0.82 0.85 |0.73 0.70 0.71 0.63
Term accuracy
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D Distractor analysis

Table 5: Variety provenance of inserted distractor terms when the South Tyrolean target term is not retrieved for the
VAR subset. Since some terms are shared across varieties, attributions are not mutually exclusive and therefore do
not sum to 100%. They indicate the share of matches out of the total featured distractor instances of the variety.

Model = =

Cohere CAT+ 45.0 47.1 36.8
Command A+ 35.1 369 303
CUNI-EdUKate 74 84 1.7

CUNI-MH-v3 84 106 7.6

DeepSeek V4 Pro 36.1 339 263
Dubformer 35.0 36.0 28.6
Gemini 3.1 Pro 25.0 24.0 20.0
Gemma 4 - 4B 335 36.5 330
Gemma 4 - 31B 353 36.2 31.0
GLM 4 -9B 234 246 232
GoogleTranslate 120 13.0 11.6
GPT 5.5 29.5 28.5 238
GPT OSS 20B 323 344 29.6
GPT OSS 120B 32.1 36.0 26.5

Ministral 3 - 14B 37.1 384 31.8
Mistral Medium 3.5 324 36.6 26.5
Qingqiu-MT-9B 414 434 370

Qwen 3.5 -9b 37.1 40.6 33.0
Qwen 3.6 - 27b 343 369 322
SalamandraTA 30.3 35.0 27.2
Tiny Aya Global 20.8 242 20.7
Tower 9B 374 38.6 325
TRIVE 29.1 27.6 21.5
UvA-MT 39.2 41.1 321
Mean 304 32.0 263
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Table 6: Type of inserted distractor terms when the target term is not retrieved for the REL subset.

Model Hyponym Cohyponym Hypernym
Cohere CAT+ 23.0 8.2 9.5
Command A+ 15.1 6.8 11.0
CUNI-EdUKate 33 2.7 14.4
CUNI-MH-v3 2.6 2.7 11.5
DeepSeek V4 Pro 12.5 2.7 4.9
Dubformer 13.2 4.6 4.6
Gemini 3.1 Pro 5.3 2.7 2.9
Gemma 4 - 4B 17.1 10.0 14.7
Gemma 4 - 31B 15.8 7.8 9.5
GLM 4 - 9B 8.6 7.8 15.0
GoogleTranslate 3.9 5.5 13.0
GPT 5.5 7.9 1.8 2.6
GPT OSS 20B 19.7 10.0 13.5
GPT OSS 120B 18.4 6.4 13.5
Ministral 3 - 14B 12.5 11.0 16.7
Mistral Medium 3.5 17.1 8.7 8.9
Qingqiu-MT-9B 25.0 14.2 17.0
Qwen 3.5-9b 18.4 11.9 14.1
Qwen 3.6 - 27b 13.2 4.6 9.5
SalamandraTA 21.1 14.6 10.7
Tiny Aya Global 4.6 6.8 12.7
Tower 9B 11.2 10.0 13.8
TRIVE 5.9 2.7 35
UvA-MT 11.8 5.0 6.6
Mean 12.8 7.1 10.6
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E Analysis of unique South Tyrolean terms

Table 7: Term accuracy on South Tyrolean terms that are unique to South Tyrolean German versus terms also
attested in other German varieties.

Model Unique South  Terms Shared with
Tyrolean Terms Other Varieties
Cohere CAT+ 40.2 61.4
Command A+ 43.5 63.4
CUNI-EdUKate 154 31.6
CUNI-MH-v3 15.2 35.7
DeepSeek V4 Pro 44.1 72.4
Dubformer 43.8 72.7
Gemini 3.1 Pro 66.9 80.7
Gemma 4 - 4B 47.1 59.4
Gemma 4 - 31B 43.5 69.3
GLM 4 - 9B 36.4 50.7
GoogleTranslate 17.6 42.1
GPT 5.5 57.3 78.8
GPT OSS 20B 43.5 60.2
GPT OSS 120B 42.7 63.0
Ministral 3 - 14B 394 61.5
Mistral Medium 3.5 46.3 69.4
Qingqiu-MT-9B 40.5 58.0
Qwen 3.5 -9b 41.9 52.7
Qwen 3.6 - 27b 42.1 62.2
SalamandraTA 37.5 59.1
Tiny Aya Global 27.0 48.9
Tower 9B 36.6 54.7
TRIVE 61.2 77.8
UvA-MT 449 68.5
Mean 40.6 60.6

Figure 7: Comparison between unique South Tyrolean terms and South Tyrolean terms attested in other varieties
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F Corpus frequency correlation

Table 8: Point-biserial correlation between expected term frequency in a legal corpus and term accuracy in the VAR
subset.

Model T

Cohere CAT+ 0.061
Command A+ 0.065
CUNI-EdUKate 0.159
CUNI-MH-v3 0.141
DeepSeek V4 Pro 0.082
Dubformer 0.067
Gemini 3.1 Pro 0.061
Gemma 4 - 4B 0.040
Gemma 4 - 31B 0.069
GLM 4 -9B 0.070
GoogleTranslate 0.117
GPT 5.5 0.078
GPT OSS 20B 0.089

GPT OSS 120B 0.076
Ministral 3 - 14B 0.071
Mistral Medium 3.5 0.069
Qingqiu-MT-9B 0.060

Qwen 3.5 -9b 0.070
Qwen 3.6 - 27b 0.062
SalamandraTA 0.054
Tiny Aya Global 0.106
Tower 9B 0.071
TRIVE 0.065
UvA-MT 0.068
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G Legal subdomain
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H Distractor number analysis

Table 11: Term accuracy for the VAR subset by number of distractors provided to the model.

Model 1 2 3 4 5 6 7 8+

Cohere CAT+ 752 588 418 429 397 306 125 44

Command A+ 7577 58.8 48.1 459 438 408 16.7 13.0
CUNI-EdUKate 327 274 261 248 219 286 167 44

CUNI-MH-v3 36.5 31.7 258 241 329 327 250 &7

DeepSeek V4 Pro 81.6 66.1 53.7 519 575 51.0 292 435
Dubformer 823 64.7 558 51.1 534 531 458 304
Gemini 3.1 Pro 90.0 77.2 66.2 684 753 653 625 478
Gemma 4 - 4B 69.0 577 490 429 384 469 417 13.0
Gemma 4 - 31B 769 645 537 S51.1 48.0 49.0 375 39.1
GLM 4 - 9B 584 462 404 444 41.1 306 20.8 13.0
GoogleTranslate 434 358 335 278 343 388 292 00
GPT 5.5 89.0 73,5 60.8 60.2 685 673 41.7 522
GPT OSS 20B 694 615 469 368 329 429 375 174
GPT OSS 120B 733 597 499 444 452 286 292 13.0

Ministral 3 - 14B 71.1 579 493 368 37.0 367 292 26.1
Mistral Medium 3.5 76.6 67.0 58.8 48.1 50.7 347 333 174
Qingqiu-MT-9B 71.1 529 433 444 411 306 83 87

Qwen 3.5-9b 64.7 525 40.7 323 397 28.6 167 87
Qwen 3.6 - 27b 73.8 584 469 436 37.0 347 292 304
SalamandraTA 67.0 552 439 451 438 36.7 333 21.7
Tiny Aya Global 540 425 371 39.1 384 388 208 8.7
Tower 9B 69.2 49.6 353 399 356 347 208 13.0
TRIVE 87.3 73.8 629 632 685 633 542 435
UvA-MT 79.7 649 49.0 519 50.7 429 292 174
Mean 69.5 56.6 46.6 442 448 412 300 20.7
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Table 12: Term accuracy for the HOM subset by number of distractors provided to the model.

Model 1 2 3 4+

Cohere CAT+ 69.5 574 574 463
Command A+ 622 56.1 42.6 36.6
CUNI-EdUKate 245 256 30.6 31.7
CUNI-MH-v3 284 30.2 333 244
DeepSeek V4 Pro 82.6 76.7 732 829
Dubformer 76.7 67.5 583 53.7
Gemini 3.1 Pro 86.2 82.6 78.7 829
Gemma 4 - 4B 56.6 443 40.7 342
Gemma 4 - 31B 71.8 63.3 61.1 56.1
GLM 4 - 9B 39.5 334 324 220
GoogleTranslate 332 285 296 31.7
GPT 5.5 87.2 833 778 878
GPT OSS 20B 61.2 479 435 415
GPT OSS 120B 72.0 5777 454 585

Ministral 3 - 14B 56.7 423 352 31.7
Mistral Medium 3.5 64.5 53.8 444 488
Qingqiu-MT-9B 63.8 557 509 36.6

Qwen 3.5 -9b 549 449 37.0 31.7
Qwen 3.6 - 27b 61.5 534 50.0 34.2
SalamandraTA 60.3 50.5 500 463
Tiny Aya Global 429 295 352 122
Tower 9B 533 489 435 342
TRIVE 86.3 83.6 74.1 70.7
UvA-MT 76.1 70.5 59.3 732
Mean 61.3 537 493 46.2
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Table 13: Term accuracy for the REL subset by number of distractors provided to the model.

Model 1 2 3 4 5+

Cohere CAT+ 88.6 79.1 86.8 78.0 79.1
Command A+ 722 724 829 80.0 61.5
CUNI-EdUKate 233 27.6 263 18.0 23.1
CUNI-MH-v3 296 29.1 329 260 253
DeepSeek V4 Pro 92.1 925 947 92.0 86.8
Dubformer 90.9 91.0 89.5 96.0 85.7
Gemini 3.1 Pro 949 963 96.1 920 94.5
Gemma 4 - 4B 76.7 709 842 720 714
Gemma 4 - 31B 86.4 843 89.5 820 80.2
GLM 4 -9B 64.8 57.5 540 44.0 46.2
GoogleTranslate 358 32.8 329 320 29.7
GPT 5.5 943 97.0 934 98.0 934
GPT OSS 20B 778 754 7T1.1 660 62.6
GPT OSS 120B 784 754 790 74.0 703

Ministral 3- 14B 81.8 79.9 645 76.0 64.8
Mistral Medium 3.5 88.6 85.1 829 88.0 758
Qingqiu-MT-9B 778 709 69.7 760 703

Qwen 3.5 -9b 722 694 71.1 620 63.7
Qwen 3.6 - 27b 84.1 769 855 84.0 659
SalamandraTA 76.1 642 658 64.0 58.2
Tiny Aya Global 50.6 537 56.6 420 374
Tower 9B 76.7 746 69.7 720 659
TRIVE 943 955 934 940 945
UvA-MT 909 89.6 89.5 880 879
Mean 75.0 725 734 707 664
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