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Abstract

This paper investigates how gender-fair
strategies in source texts influence the
production of non-binary translations in
the Italian to German combination. We
use a controlled test set featuring bi-
nary and non-binary approaches to assess
their effectiveness for non-binary render-
ings in the target language. We also intro-
duce an automatic evaluation framework
that classifies target sentences into four
categories: non-binary, binary-gendered,
single-gendered, and incoherent. Relying
on human analysis, we compare Reasoning
LLMs against standard inference, exam-
ining whether reasoning improves trans-
lation quality and automatic evaluation.
Our results show that reasoning models are
more successful in shifting from binary to
non-binary formulations and in handling
linguistic challenges such as epicene terms
and special characters, although there are
no improvements in sentence-level consis-
tency and evaluation accuracy. A qualita-
tive analysis of German translations shows
that reasoning encourages the reformula-
tion of source-side strategies through neu-
tralization, visibility strategies, and para-
phrasing, resulting in more natural target
texts.

1 Introduction

Machine Translation (MT) output still suffers from
heavy gender bias (Rescigno and Monti, 2023;
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Zahraei and Emami, 2025), more acutely in lan-
guages with grammatical gender like Italian and
German (Stanovsky et al., 2019). At the same
time, companies and institutions are increasingly
adopting gender-fair writing practices. This is pop-
ularizing a wide range of strategies for linguistic
inclusion designed to avoid the use of masculine
forms to refer to people of all genders and gen-
der identities (generic masculine). The preferred
strategy is usually defined in style guides, organi-
zational policies, or shared conventions. For these
stakeholders, inconsistent or inadequate rendering
of gender-fair language in the target text can hinder
inclusive communication in multilingual settings
and increase the post-editing effort. In the age of
the widening democratization of MT to lay users
(Savoldi et al., 2025b), ensuring that translations
remain trustworthy and aligned with their intended
purpose is of growing importance. Achieving this
requires moving beyond a narrow focus on seman-
tic equivalence (Reiss and Vermeer, 2013). Trans-
lations must also reflect the communicative pur-
pose and stance intended for the target audience.
This may fail when languages differ in how they
encode gender. LLMs may stick to literal, trans-
lationese renderings (Li et al., 2025). However,
this can preclude more effective or appropriate so-
lutions in the target language.

In this respect, Italian to German translation
poses a non-trivial challenge for NLP. The two lan-
guages differ in their morphological and typolog-
ical systems as well as in the resources they of-
fer for gender-fair expression (e.g., the number of
gender-neutral options and the use of special char-
acters or new morphemes as inclusive devices).
In addition, gander-fair writing conventions have
been disseminated at different times and to varying
degrees. In the bilingual Italian region of South



Tyrol, the two languages are used together, and
the translation of official documents and texts must
cope with existing practices and regulations1. For
this reason, we rely on a test set designed to as-
sess how LLMs render the gender strategies em-
ployed in source texts. We start from a set of
12 gender-fair strategies, covering both binary and
non-binary approaches. Each strategy comprises
at least 20 sentences based on administrative and
legal texts to evaluate LLM performance in pro-
ducing fully inclusive translations and monitoring
the preferred strategies used in the German target
texts.

Historically, gender-fair translation has been
difficult to address through model adaptation,
largely due to the scarcity of high-quality,
annotated training data (Saunders and Byrne,
2020). As a result, prior work has partly relied
on training-free approaches (Mohapatra and
Nirmala, 2025; Doyen and Todirascu, 2025).
We follow this line by investigating the potential
of Reasoning LLMs (RMs) for both translation
and evaluation tasks. The emergence of RMs
has opened the possibility of inducing reasoning
on the resolution of complex tasks. We assume
that reasoning may allow models to engage
with potentially contentious passages to devise
more appropriate realizations. By comparing
two LLMs—one enabled with reasoning mode
and the other not—we aim to assess whether
allocating additional inference-time computation
to parametric knowledge improves the generation
of non-binary translations. We also evaluate which
gender-fair strategies in the source text facilitate
the production of non-binary translations. Relying
on human annotation and analysis, we answer the
following research questions:

RQ 1: To what extent do models maintain
or adapt the gender-fair approach featured in the
source text to a non-binary translation?

RQ 2: How does the gender strategy used in the
source text influence the likelihood of producing a
non-binary translation?

RQ 3: To what extent do models maintain a
single gender-fair approach consistently within the
target translation, even when faced with noisy gen-
der cues in the source text?

RQ 4: Does reasoning improve the automatic
evaluation of the gender-fair approach displayed in

1Provincial Law No. 51/2010, Art. 8

the target text?

2 Background

2.1 Terminology used in this paper

We distinguish gender-fair strategies into two main
approaches, binary and non-binary. Binary ap-
proaches explicitly express masculine and femi-
nine forms (Diewald and Nübling, 2022), making
women visible in language. In Italian, the order
of the elements may vary. In German, the femi-
nine form generally precedes the masculine. Non-
binary approaches emphasize inclusive forms that
go beyond this binary categorization and aim to
represent a wider range of gender identities (Löhr,
2022; Lardelli and Gromann, 2022). Within non-
binary approaches, we further distinguish visibil-
ity strategies, which make genders beyond the bi-
nary distinction visible, and neutralization strate-
gies, which remove gender cues altogether (Mor-
genroth and Ryan, 2021)2. The former group also
includes the use of neomorphemes (such as schwa
in Italian) (Marenghi et al., 2026) and special char-
acters (such the asterisk in German) to signal the
inclusion of genders beyond the binary distinction.
See Table 1 and Appendix A for examples in Ital-
ian and German. For an overview, see De Cesare
and Giusti (2024), Comandini (2021), and Diewald
(2022).

2.2 Grammatical gender in Italian and
German

Both German and Italian have gender as a gram-
matical category. Italian distinguishes two gen-
ders for “cat”—masculine (il gatto) and feminine
(la gatta)—whereas German has three: masculine
(der Kater), feminine (die Katze), and neuter (das
Kätzchen). In both languages, gender assignment
can be motivated morphologically (e.g., suffixes,
word endings), semantically (e.g., natural gender,
group membership), and by phonological patterns
(e.g., consonant clusters). In Italian, more than
70% of nouns follow a regular morphological pat-
tern in which gender is determined by the final
vowel (Chini, 1998). In German, by contrast, gen-
der assignment is much more irregular.

Gender agreement Gender-differentiated ele-
ments within a sentence must agree with the gen-
der of the noun. In both Italian and German these
2The cited authors refer to these concepts as multigendering
and degendering in their work.



are articles, pronouns, and adjectives used attribu-
tively within the noun phrase.

Differences exist with predicative adjectives (lui
è stanco/lei è stanca → er/sie ist müde, “he/she is
tired”), the past participle (lui è stato/lei è stata →
er/sie ist gewesen, “he/she was”), as well as the
indefinite forms (nessuno/nessuna della classe →
niemand aus der Klasse, “nobody from the class”),
for which no feminine alternative form exists in
German. Nevertheless, the indefinites (due to the
grammatical inherent masculine gender (Wöllstein
and Dudenredaktion, 2022; Eisenberg, 2020)), the
pronominal repetition (Pittner, 1998) with mascu-
line reference (niemand, der. . . , “nobody who”),
and the morphological similarity caused by the et-
ymological origin of the morpheme man3(Pfeifer,
2005) have created controversy in gender linguis-
tics. Some guidelines (Angsal, 2015) recom-
mend avoiding them, while others describe them as
generic or gender-neutral (Diewald and Nübling,
2022).

Unlike Italian, which has a parallel system
with each singular article corresponding to its
own gender-differentiated plural form (Calpestrati,
2022), German has a convergent system of ar-
ticles in which gender is identified only by the
singular forms (Donalies, 2018). As for person
nouns, Italian and German distinguish forms by
gender and number. Due to the convergent sys-
tem of articles in German, substantivized partici-
ples in plural (e.g., die Teilnehmenden, “the par-
ticipants”) can be used to replace gender-marked
forms, whereas Italian distinguishes two genders
in the article (i partecipanti vs le partecipanti,
“male” vs “female parrticipants”), so these forms
are binary gendered.

Gender and Language In addition to the gram-
matical category grammatical gender, we distin-
guish referential gender that relates the linguistic
to the extralinguistic reality. In fact, for human
referents, the grammatical gender largely reflects
the (male or female) sex of the referent. However,
while grammatically masculine person nouns are
often used to refer generically to referents of any
gender, grammatically feminine nouns tend to be
female-specific (Hellinger and Bußmann, 2015).

As language is conceived “as a tool for articulat-
ing and constructing personal identities” (Savoldi
et al., 2021), the non-linguistic category of social

3In German, man is used as an impersonal pronoun, compa-
rable to “you” or “one” in English

gender “reflects social and cultural stereotypes”
(Bußmann and Hellinger, 2003) and refers to so-
cially imposed (male or female) gender roles. It is
important to note that “gender encompasses multi-
ple biosocial elements not to be conflated with sex
[. . . ], and [. . . ] some individuals do not experience
gender, at all, or in binary terms” (Savoldi et al.,
2021). Several approaches have been developed to
make the existence of non-binary individuals visi-
ble in language (see subsection 2.1).

Studies have consistently shown that masculine
nouns and pronouns, despite being often used to
refer to all genders, are not interpreted in a truly
gender-neutral way. They systematically evoke
male-biased mental representations, with women
and non-binary persons requiring longer process-
ing times to be reckoned, while inclusive lan-
guage increases their mental representation (Wo-
jahn, 2013; Lindqvist et al., 2019; van Berlekom
et al., 2024; Renström et al., 2024).

Across different languages and experimental
settings, evidence indicates a robust cognitive link
between grammatical and social gender (Schu-
nack and Binanzer, 2022; Lindqvist et al., 2019;
Sczesny et al., 2016). Moreover, number mat-
ters, as plural forms are more likely to be in-
terpreted as gender-neutral than singular forms
(Bröder, 2024). For German legal language,
Steiger-Loerbroks/von Stockhausen (2014) found
that gender-unmarked role nouns lead to a stronger
cognitive inclusion of women and are rated as
more comprehensible and gender-fair than generic
masculine forms.

2.3 Related works

Datasets for evaluating the use of gender-fair
strategies in machine translation have prolifer-
ated in recent years. Natural datasets are typi-
cally derived from authentic texts for benchmark-
ing (Lardelli and Gromann, 2023), with Gente
(Piergentili et al., 2023) and mGente (Savoldi et
al., 2025a) also offering the corresponding neutral-
ized versions as contrastive examples. Other re-
sources adopt a more controlled or semi-synthetic
design. INES (Savoldi et al., 2023) contains syn-
thetically generated sentences, while Jourdan et
al. (2025) use human-authored data specifying the
gender stereotypical bias.

GATE (Rarrick et al., 2024) applies target-
language rewriting across binary genders, while
Neo-GATE (Piergentili et al., 2024) extends



this paradigm by incorporating neomorphemes.
Datasets that capture non-binary phenomena
(Fririksdóttir, 2024; Piergentili et al., 2024) are
particularly valuable given the relative scarcity of
such forms in large-scale web data.

With respect to the suitability of neutralization
strategies, Paolucci et al. (2023) highlight the im-
portance of examining which source-side strate-
gies are more amenable to machine processing,
although their analysis centers on human transla-
tor preferences. To our knowledge, Piergentili et
al. (2025) provide the only comprehensive frame-
work for the automatic evaluation of the gender ap-
proach used in translation.

2.4 Reasoning in LLMs

LLMs have demonstrated the ability to perform
diverse tasks without specific training, making
prompting a common strategy for conveying gen-
eral instructions (Liu et al., 2023). However,
prompting reveals clear limitations in specialized
or cognitively demanding scenarios. This has mo-
tivated efforts to instill stronger reasoning capa-
bilities that enable models to handle semantically
and logically ambiguous problems without relying
on computationally expensive post-training proce-
dures.

Early methods focused on eliciting reasoning
through explicit instructions such as “think step by
step” (elicitive prompting) (Kojima et al., 2022) or
by providing structured reasoning examples via in-
context learning (Dong et al., 2024). While effec-
tive to some extent, these approaches often con-
strained outputs to familiar formats and lengths,
limiting the exploration of alternative reasoning
paths that could better leverage latent knowledge.
Later work introduced the use of unbounded in-
termediate reasoning traces, or “scratch pads”, al-
lowing models to externalize multi-step reasoning
processes (Nye et al., 2021). Techniques such as
iterative self-questioning further encouraged mod-
els to reassess intermediate conclusions, revealing
a positive relationship between reasoning depth
and output quality, as well as early signs of self-
reflection and answer revision without external
feedback (Madaan et al., 2023; Press et al., 2023).

Recent advances show that reasoning abilities
can be optimized during training, removing the
need for explicit human supervision (Guo et al.,
2025). The introduction of RMs enables “native
thinking” through test-time scaling (Wang, 2025;

Muennighoff et al., 2025). In this paradigm, mod-
els dynamically allocate tokens to an explicit rea-
soning phase before producing final outputs. This
increased inference-time computation allows mod-
els to defer answers and engage in deeper deliber-
ation over contentious passages.

We argue that these properties can be rele-
vant for gender-fair translation. Test-time scaling
may enable models to allocate additional reason-
ing to exclude gender-marked alternatives and en-
sure contextually appropriate, consistent, and flu-
ent translations that adapt to user constraints.

3 Test set

We use a subset of the LegISTyr test set4 (Di Na-
tale et al., 2025). LegISTyr addresses common le-
gal translation issues from Italian into South Ty-
rolean German. The subset consists of 272 Ital-
ian sentences adapted from real-world instances in
public administration and legal texts.

When necessary, we edit the source sentences
by altering only one focus word according to the
corresponding strategy (seeTable 1), leaving the
remainder of the sentence unchanged. Overall,
the test set comprises 140 binary and 132 non-
binary focus words. This setup allows us to as-
sess: 1) how models manage the translation of
a binary/non-binary focus word into a non-binary
strategy and 2) the ability of the model to extend
gender-fair strategies to the remainder of the gen-
dered source text, with a view to keeping approach
consistency even in noisy scenarios. One such sce-
nario aims to simulate realistic conditions in which
masculine-marked sentences are minimally edited
to facilitate the production of a gender-fair transla-
tion.

4 Experimental setup

For the comparison between reasoning and non-
reasoning models, we use Deepseek-V3 (V3)
and Deepseek-R1 (R1) respectively, because they
are fully open with transparent training recipes.
Our prompt (Appendix E) requests a non-binary
gender-fair translation. Models are accessed
through the OpenRouter API5, which routes re-
quests across multiple backend providers. The
temperature is set to 0.02.

4LegISTyr was published under a CC BY-NC 4.0 license. The
subset on gender has not been used or described in previous
work.
5https://openrouter.ai/



Strategy Abbreviation Description Example Gloss Instances

Binary-gendered approaches
Full split form Fsf Both masculine and feminine forms are

mentioned in full
il lavoratore o la la-
voratrice

the worker (m) and
the worker (f)

20

Full split form with an
omitted part of the term

Fsf omitted In multiword terms, the variable part of
the term is indicated with the male and
female forms

le studentesse e gli
studenti universitari

the university stu-
dents (m) and stu-
dents (f)

20

Full split form with slash Fsf slash Masculine and feminine forms separated
by slash

un collaboratore /
una collaboratrice

a collaborator (m) /
a collaborator (f)

20

Full split form with arti-
cle or preposition before
epicene term

Fsf epicene Epicenes are nouns whose grammatical
gender is realized exclusively through
agreement targets (e.g., articles, adjec-
tives, and pronouns), in this category
both are explicitly expressed

una o un paziente a (f) or a (m) patient 20

Full split form with arti-
cle or preposition before
epicene term with slash

Fsf epicene slash Epicenes are nouns whose grammatical
gender is realized exclusively through
agreement targets (e.g., articles, adjec-
tives, and pronouns), in this category
both explicitly expressed and separated
by a slash

un/una rappresen-
tante

a (m/f) representa-
tive

20

Contracted split form Contracted sf Only gender morphemes are marked
with a slash

alunno/a student (m/f) 20

Full and contracted split
forms of pronouns and cl-
itics

Pronoun clitics sf Gendered pronouns or clitics are both ex-
pressed

lei/lui; seguirli/le she/he; follow them
(m/f)

20

Non-binary approaches
Epicene terms INV epicenes Epicenes are nouns whose grammatical

gender is realized exclusively through
agreement targets (e.g., articles, adjec-
tives, and pronouns), in this category, no
gendered referents are expressed

paziente patient (gender-
neutral)

30

Invariable terms INV Nouns that do not inflect for referential
gender

vittima victim (gender-
neutral)

27

Collective terms COL Collective nouns without individual gen-
der marking

cittadinanza the citizenry 25

Neomorpheme schwa SCHWA Use of the special character schwa (@) l@ lavorator@ the worker (inclu-
sive form)

30

Asterisk AST Use of the special character * lavorator* worker* (inclusive
form)

20

Table 1: Description of the strategies featured in the LegISTyr test set.

For the meta-evaluation, we use a different
architecture—GPT 4.1 and GPT 5.1 as non-
reasoning and reasoning evaluators—to mitigate
self-evaluation bias (Zheng et al., 2023). Follow-
ing Piergentili et al. (2025), we provide task in-
structions, case-specific guidance, and examples
for each strategy. We additionally require phrase-
level labels for units referring to human beings
before assigning a sentence-level label, although
only the final sentence label is considered in our
analysis. Appendix F reports the full evaluation
prompt, including the enumeration of a variety of
cases specific to Italian–German combination and
the expansion of output labels to four: Non-binary-
gendered, Binary-gendered, Single-gendered, and
Incoherent (for conflicting or invalid strategies
across the sentence).

4.1 Human Evaluation

The annotations are at the focus word level, con-
cerning only the translation of the modified focus
word that displays the gender-fair strategy, and at
the sentence level, evaluating the gender-fair ap-
proach of the whole sentence. The human eval-
uator follows the same guidelines provided to the
model (see Appendix F) and uses the same labels.

4.1.1 Annotation choices
We explain our decisions for contentious cases.

We consider compound nouns as non-binary only
if the person noun at their base is not transparently
derived from an entire masculine form in contem-
porary German. Words that are fully lexicalized
and no longer perceived as gender-marked (e.g.,
Kundschaft, “clientele”) are treated as non-binary,
whereas compounds with a transparently mascu-
line headword (e.g., Schülerschaft, “student body”,
from masculine Schüler, “students”) are treated



as single-gendered. To escape a single-gendered
masculine designation, a feminine marker or a
non-binary word must appear at least once in the
compound: we accept der/die Bürgerbeauftragte
(“ombudsman/woman”) but not Seniorenresidenz
(“retirement home for male seniors”).

We categorize sentences that include indefinite
pronouns such as wer and man as single-gendered
masculine (Wöllstein and Dudenredaktion, 2022;
Eisenberg, 2020). We detail the prompt with such
examples.

4.1.2 Annotation of strategies in German
translation

We annotate the specific type of gender-fair
strategy in the German output. As it may differ
from Italian equivalent strategies, we classify Ger-
man strategies throughout the annotation process
whenever they diverge from their Italian counter-
parts. The full list and description of observed Ger-
man strategies can be found in Appendix B.

While most strategies match, some strategies
featured in the Italian source (e.g., split forms
of plural articles) cannot apply to German out-
put, where equivalent forms may be inherently
gender-neutral. For instance, plural participles
and pronouns in German do not express gender
and are therefore treated as neutral. To account
for such cases, we introduce additional annota-
tion categories (e.g., generic pronoun). More-
over, Italian epicene6 terms cannot always be di-
rectly transposed into morphologically equivalent
gender-neutral nouns in German (except for loan-
words such as Barista). Instead, possible realiza-
tions include plural participle nouns (Lehrende),
invariable nouns (Lehrkraft), or collective nouns
(Lehrpersonal), all meaning “teaching staff”.

5 Results

5.1 RQ1

Our first research question examines to what extent
the models produce a non-binary translation of the
focus word based on their source-side gender ap-
proach and whether reasoning has an influence.

V3 shifted from a binary to a non-binary trans-
lation in 44.3% of cases (see Table 2). R1, by con-
trast, achieved non-binarization of a binary input
in 67.1% of cases. This suggests that reasoning

6Epicene nouns do not encode gender morphologically. How-
ever, it can be expressed through agreement on associated el-
ements such as articles, adjectives, and pronouns.

helps transform binary input into non-binary out-
put more effectively. R1 is also much more likely
to keep a non-binary approach in the target text.

To characterize the output of binary-gendered
input, we examine the consistency rate (Table 3),
defined as the frequency with which the source-
side approach is preserved in the target. Unsur-
prisingly, the lower non-binary rate observed for
binary inputs is largely due to the higher reten-
tion of binary approaches. V3 preserves binary-
gendered expressions in 40.7% of cases, whereas
R1 does this much less frequently. This suggests
that reasoning is more effective in complying with
the non-binary translation prompt.

We also measure the failure rate, defining it as
the rate of single-gendered or incoherent trans-
lations (Table 4). For both models, non-binary
input is more likely to produce an entirely non-
compliant translation, though reasoning mitigates
this effect in both absolute and relative terms.

Source Approach Non-binary Rate
V3 R1

BINARY-G. 44.3% 67.1%
NON-BINARY 57.6% 82.6%
Total 50.7% 74.6%

Table 2: Non-binary rate measures the frequency of non-
binary translations.

Source Approach Consistency Rate
V3 R1

BINARY-G. 40.7% 25.0%
NON-BINARY 57.6% 82.6%

Table 3: Consistency rate measures how often the source-side
approach is preserved in the translation.

Source Approach Failure Rate
V3 R1

BINARY-G. 15.0% 7.9%
NON-BINARY 30.3% 12.9%
Total 22.4% 10.3%

Table 4: Failure rate reflects the proportion of outputs that are
either single-gendered or incoherent.

5.2 RQ2

Our second research question characterizes which
Italian source strategies facilitate the process of
producing a non-binary translation of the focus
word in German. It further examines which strate-
gies are more easily preserved in the translation
process (Table 5). Generally speaking, agreements
involving pronouns and particles (Pronoun clitics



sf ) are easier to transpose to non-binary formula-
tions than nouns, while the use of split forms (Fsf
omitted and Fsf slash) poses difficulties.

For V3, split forms of nouns tend to show lower
non-binary rates than other strategies. The most
evident pitfall lies in the recognition of epicene
terms, whether their gender is marked in the source
segment or not. To improve non-binary out-
put, V3 benefits from source segments with fo-
cus words that are already non-binary: collective
nouns (80%) and nouns with an asterisk (70%)
are the most suitable solutions, whereas the schwa
fails to produce non-binary translations. There is a
clear gap between binary and non-binary input.

Reasoning yields benefits across all source
strategies, particularly for epicene terms. As Ital-
ian epicenes often translate to gendered German
words, letting models reason allows them to forgo
the immediate, gendered translations in German
and find more appropriate expressions. Another
benefit is an improved understanding of visibility
strategies, as evidenced by the highest non-binary
rate observed for source segments containing as-
terisks (90%).

Source Strategy Non-binary Rate
V3 R1

Binary approach
Fsf 50.0% 75.0%
Fsf omitted 30.0% 70.0%
Fsf slash 30.0% 60.0%
Fsf epicene slash 45.0% 60.0%
Fsf Epicene 25.0% 60.0%
Contracted sf 45.0% 55.0%
Pronoun clitics sf 85.0% 90.0%

Non-binary approach
INV Epicenes 36.7% 80.0%
Invariable 66.7% 77.8%
Collective 80.0% 84.0%
Schwa 43.3% 83.3%
Asterisk 70.0% 90.0%

Table 5: Non-binary realizations rate in the German transla-
tion of focus words, divided by input strategy and model.

Subfocus RQ 2.1: Strategy rendering We ob-
serve the annotation of the German strategies used
in the target texts. The matrices of strategy render-
ings in Appendix C show that some source strate-
gies are more consistently preserved in the German
output than others, the tendency being stronger
when reasoning is activated. This may reveal that

reasoning helps not only to maintain the same ap-
proach, but also to find the closest rendering of
the source strategy in the target language. In both
models, collective terms (COL) are the most stable
category, with a large proportion of Italian collec-
tive terms also being translated as collective terms
in German, followed by invariable terms (INV).

When some source strategies would transfer
poorly to German, reasoning has the positive effect
of retaining them less often and transforming them
into more natural constructions. V3 often renders
split forms in Italian (Fsf categories) with other
split forms in German, while reasoning shows the
capacity to tap into a wider array of non-binary
alternatives for the same source, such as German
collective (COL) and invariable nouns (INV) or
special characters such as asterisks. When it is
the Italian source that employs a neormorpheme
in the focus word, reasoning helps preserve vis-
ibility strategies in the German translation (AST,
COLON), while V3 fails to do so.

Overall, reasoning seems to help find alterna-
tive phrasings that diverge from the surface struc-
ture of the source text while maintaining a non-
binary approach that sounds more natural in the
target language. For example, R1 renders the Ital-
ian split form Il revisore o la revisora unica (“male
or female sole external auditor”) as Die revi-
sionsführende Person, a concise neutralized term,
while V3 proposes a split form (Der einzig beauf-
tragte Rechnungsprüfer oder die einzig beauf-
tragte Rechnungsprüferin).

Epicenes and split forms of pronouns and clitics
usually cannot be transposed with direct equiva-
lents in German because of language differences.
This causes their overall lower non-binary trans-
lation rates. Reasoning seems to provide advan-
tages especially in these cases, when deeper elab-
oration leads to effective German paraphrases. For
epicene categories, this happens by means of in-
variable nouns (INV) and asterisk forms (AST).
We also highlight that V3 delivers a higher num-
ber of generic masculine forms, often interpret-
ing invariable nouns as implicitly masculine (la
guida, gender-neutral “guide” → der Führer male
“guide”).

Subfocus RQ2.2: Special characters We ana-
lyze how models render the neomorpheme schwa
and the asterisk special character in the output.

V3 struggles to maintain asterisk forms, with
an agreement rate of 35%. The asterisk was only



rarely used to translate the focus word. When the
source word contains the schwa, output results are
problematic, showing the second highest rate of in-
coherent output overall for this model (17%). Ad-
ditionally, both schwa and asterisk in the source
are prone to causing single-gendered translations,
at 20% and 26% respectively. Looking at special
characters produced by V3, asterisks are the most
common (15 cases), while underscores (USCORE)
and colons (COLON) are marginal. V3 also uses
full split forms as translations for both visibility
strategies, downgrading to binary translations.

R1, by contrast, produced non-binary visibility
strategies more frequently: asterisks in the source
were maintained in 70% of cases. For schwa in-
put, R1 produced another visibility strategy (as-
terisk or colon) in 36% of cases. R1 never pro-
duced binary-gendered forms for asterisk or schwa
input, opting instead for other non-binary strate-
gies: invariable terms (INV) and plural participles
(Pl participle). Incorrectly, single-gendered strate-
gies also appeared, but less often than in V3: the
schwa occasionally triggered single-gendered out-
put (10%), while the asterisk never did. In terms
of incoherence, asterisk input generated the high-
est incoherence rate within R1 with 10%, schwa
input the second highest with 7%.

In sum, we suggest that reasoning helps models
better understand and functionally transpose neo-
morphemes and special characters.

5.3 RQ3

We assess the consistency of the gender approach
within the target texts. We compare the word-focus
label with the sentence-level label based on the hu-
man evaluation (Table 6). We find very similar
agreement rates for both models: where a non-
binary approach was used for the focus word, in
85.5% (V3) and 85.7% (R1) of cases a non-binary
approach was also realized in the rest of the sen-
tence. However, in approximately 15% of sen-
tences, the focus word was realized with a neutral
approach, but at least one other element in the sen-
tence marked gender (binary- or single-gendered).
Where the source had a binary-gendered approach,
91.8% (V3) and 90.0% (R1) of sentences were
consistently binary-gendered.

A z-test for differences in proportions shows
that none are statistically significant. Reasoning
does not seem to offer tangible improvements in
the consistency with which translations maintain

a gender approach across the whole sentence, but
consistency rates remain fairly high.

Approach Consistency Rate
V3 R1

Binary-G. 93.2% 90.0%
Non-binary 87.0% 85.7%
Total 88.6% 86.4%

Table 6: Consistency of gender approach at the sentence
level, measured as the agreement rate between word- and
sentence-level annotation labels.

5.4 RQ4

We evaluate GPT-4.1 and GPT-5.1 as automatic
annotators of the gender approach label, based
solely on the target. We conduct a meta-evaluation
on all translations produced by DeepSeek V3 and
R1 (544 instances in total). Using human anno-
tations as the reference, we compute agreement
rates between model predictions and human la-
bels across four categories: Non-binary-gendered,
Binary-gendered, Single-gendered, and Incoher-
ent.

As shown in Table 7, both models achieve iden-
tical agreements with the human annotator, in-
dicating that reasoning does not improve overall
evaluation accuracy. In addition, considering the
65 sentences misclassified by both models, only 9
differ between them. This suggests that most er-
rors concentrate on the same subset of sentences.
A breakdown of the erroneous automatic evalua-
tions (see Appendix D) reveals that most errors in-
volve the misclassification of the Incoherent cat-
egory. This finding suggests that assessing the
consistency of a gender approach across linguistic
units remains particularly challenging and requires
more robust safeguards. It also indicates that noisy
sentences are especially prone to false positives.
While both models demonstrate near-perfect recall
in identifying binary-gendered and non-binary ap-
proaches, this has resulted in decreased precision.

6 Qualitative human analysis

Adaptation strategies in translation output
We observed that V3 shows an ability to adapt
a gender-fair approach to single-gendered nouns
based on the context: the Italian phrase tra il
datore di lavoro e il lavoratore o la lavoratrice
(“between the male employer and the male or fe-
male employee”) was rendered as zwischen der



Approach Error Rate Instances
GPT 4.1 GPT 5.1

Incoherent 91.3% 78.2% 24
Single-G. 29.9% 26.1% 107
Binary-G. 2.5% 5.8% 119
Non-binary 2.7% 3.7% 294
Total 12.0% 12.0% 544

Table 7: Error rates of the automatic evaluation of the gender
approach at the sentence level.

Arbeitgeberin oder dem Arbeitgeber und der Ar-
beitnehmerin oder dem Arbeitnehmer (“between
the male or female employer and the male or fe-
male employee”), assimilating the masculine noun
to the binary-gendered pattern in the input.

Furthermore, both models produced abstract
nouns referring to roles or institutions (Diewald
and Steinhauer, 2022) for job titles (e.g., I di-
rettori d’ufficio e le direttrici d’ufficio, “the male
and female office directors” → Die Büroleitungen,
“the office managements”) and showed flexibil-
ity in generating gender-fair formulations, includ-
ing original coinages such as Bergsteiger-Person
(“mountaineering person”), or Tierschutzorgane
(“animal welfare bodies”). We also observed syn-
tactic reformulations: the split form of pronouns
in esse/essi possono chiedere l’intervento della
Difesa civica (“they female/they male may request
the intervention of the Ombusperson”) has been
translated with a passive reformulation (kann die
Einschaltung der Bürgerbeauftragten beantragt
werden, “the intervention of the Ombudsperson
may be requested”).

Effective strategies Both models demonstrated
an understanding of context-sensitive gender-fair
strategies beyond the mere substitution of the fo-
cus word. V3 replaced a full split form with a
shorter participial construction (il collaboratore o
la collaboratrice, “the male or female collabora-
tor” → die beschäftigte Person, “the employed
person”), achieving neutralization more econom-
ically. However, we see a tendency to neutralize
terms with Person rather than with semantically
equivalent, gender-neutral forms (e.g., die Mitar-
beitenden, “the collaborators”) or collective terms
(e.g., das Personal, “the staff”).

Bias toward masculine forms We observed that
collective nouns (e.g., Bürgerschaft, “citizenry”)
and abstract or institutional designations (e.g.,
Meisterbrief, “master craftsman diploma”) often

realized as compounds, are frequently single-
gendered. Most compounds produced by both
models fall into this category. For example,
gender-neutral sportelli per la cittadinanza (“citi-
zen service points”) was translated by both mod-
els with single-gendered Bürgerservice (“service
points for male citizens”). These also account for
most of the mistakes in the automatic evaluation.

Epicene forms are particularly vulnerable to
gender bias, as they do not always have estab-
lished neutral equivalents in German. For in-
stance, insegnante (“teacher”) can be rendered
as gender-neutral Lehrkraft (“teaching staff”),
but is also frequently translated as single-
gendered Lehrer (“male teacher”). By con-
trast, for cantante (“singer”) no equally conven-
tionalized neutral option exists, making neutral
translation more difficult without special char-
acters or paraphrases. This seems to lead the
models—especially V3—to interpret epicenes as
generics, resulting in (generic) masculine Ger-
man forms. Beyond linguistic factors, stereotyp-
ical associations may reinforce this tendency, as
roles like conducente (“driver”), alpinista (“moun-
taineer”), and giudice (“judge”) are often cultur-
ally associated with men. We also observed a
tendency to single-gendered translations for other
terms that are subject to heavy social bias (e.g.,
Sekretärin, “female secretary”) (Sant et al., 2024).

Inefficient strategies Both models produce
avoidable single-gendered forms with participles:
to translate split forms with slash, a singu-
lar participle is combined with a feminine arti-
cle (e.g., studente/ssa, “male/female student” →
die Studierende, “the female student”), although
adding an article (der/die or der*die) would suf-
fice for a gender-fair result. This also suggests that
slash forms are sometimes interpreted as typos.

Both models occasionally generate inefficient
split forms, including contracted or omitted vari-
ants: instead of using a gender-neutral invari-
able term, they produce explicit binary construc-
tions such as die Hausangestellte oder der Hau-
sangestellte (“the female housekeeper or the male
housekeeper”) rather than the more economical
der*die Hausangestellte.

Incoherence V3 produced more incoherent re-
sults (12) than R1 (8), though both show simi-
lar issues. Most mistakes are due to the mixing
of strategies within a nominal phrase: both mod-



els combine gendered nouns with mismatched ar-
ticles (e.g., eine Zeug:in, ”a female non-binary wit-
ness”) or over-gender by adding a redundant fem-
inine form to an already neutral construction (e.g.,
des Sekretariats bzw. der Sekretärin, “of the secre-
tariat or the female secretary”).

In R1, incoherence typically arises from com-
bining a special character in the noun with a
single-gendered article (e.g., Die Kandidat:in, “the
non-binary candidate” instead of Der:die Kan-
didat:in), or from over-gendering forms (e.g.,
der*dem Vorgesetzte*in instead of der*dem Vorge-
setzten, “the female*male superior”). It may
also transfer Italian asterisks directly into Ger-
man (tutt* → All*), treating them as language-
independent. However, while the asterisk in Ital-
ian replaces the gendered morpheme, in German
the asterisk is placed between the masculine and
feminine morphemes (Murelli, 2024). This creates
unusual asterisk forms.

The schwa occasionally generates incoherent
cases in both models through semantic mistransla-
tions of the focus word rather than gender-related
inconsistency. The Italian word professionist@
(“professional”) is translated as Beruf (“profes-
sion”), probably due to truncated tokenization.

R1 demonstrates awareness that certain terms
may require binary-gendered rendering when man-
dated by legal terminology. For example, it
translated the split form liberi professionisti o
libere professioniste (“male or female freelance
professionals”) with the neutral participial form
selbständig Erwerbstätige (“self-employed per-
sons”), while in the same sentence it retained a
binary form where neutralization was not appli-
cable, correctly rendering l’indennità di mater-
nità/paternità as Mutterschafts-/Vaterschaftsgeld
(“maternity/paternity pay”).

R1 also correctly handled a contracted split
form involving a vowel change producing the word
Rechtsanwalt/-anwältin (“male/female lawyer”)
instead of only adding the suffix -in, demonstrating
morphological sensitivity to stem alternations. Fi-
nally, both models handled case marking through
inflection without difficulty, correctly producing
genitive and dative forms in split constructions
such as von einem Mitarbeiter oder einer Mitar-
beiterin (“of a male or female collaborator”).

7 Conclusion

Non-binary input strategies are easier for both
models to maintain, while source strategies that
explicitly encode binarity tend to preserve gender
marking more strongly. We also conclude that in-
creased reasoning capacity facilitates a shift from
binary sources to non-binary target texts.

Differences in non-binary translation rates
across input strategies can be attributed to struc-
tural and lexical properties of German. Elements
such as pronouns and clitics, as well as collective
and invariable nouns, lend themselves more eas-
ily to neutral renderings, as they tend to have neu-
tral German equivalents. By contrast, split forms
explicitly highlight gender distinctions and may
therefore require more substantial reformulation,
a challenge that reasoning can partly address by
overcoming mere surface-level transfer.

As for the rendering of source strategies, R1
uses alternative strategies in German more fre-
quently, reflecting a functional understanding of
gender-fair language. Reasoning further enhances
performance by enabling models to correctly in-
terpret neomorphemes. The higher failure rates
for the schwa may be attributed to tokenization is-
sues that the model is unable to process. Overall,
the use of neomorphemes is discouraged unless in-
creased compute power for reasoning is available.

Vanilla inference suffers from the highest inci-
dence of single-gendered masculine forms, more
acutely for epicenes, but also for schwa forms
and invariable nouns (INV). Reasoning helps
preserve their non-binary semantics—especially
when translation requires reformulation. For prac-
tical use, strategies that are already semantically
or grammatically neutral (COL, INV), or explic-
itly marked as inclusive (the asterisk), are the best
suited ones.

Contrary to what might be expected, reason-
ing does not confer a significant advantage in
sentence-level consistency within the target trans-
lation. Neither does the approach adopted on the
source side have an impact, with non-binary strate-
gies even requiring more frequent adjustments
(through agreement and co-reference) that pose a
further challenge in this sense. All in all, consis-
tency rates remain fairly high, with no need to in-
crease compute power for this purpose.
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A Common German gender-fair strategies

Strategy Examples

Binary approaches

Visibility strategies
Split forms / double naming Lehrerinnen und Lehrer; Fachmann/Fachfrau
Contracted split and bracket forms Lehrer/-in; Lehrer[in]
Internal capitalization LehrerInnen

Non-binary approach

Visibility strategies
Forms with special characters Lehrer innen; Lehrer*innen; Lehrer:innen

Neutralization strategies
Nominalized participles or adjectives Lehrende; Abgeordnete; Jugendliche
Neutral nouns Fachkraft; Lehrkraft; Lehrperson
Collective nouns Lehrpersonal; Fachleute; Team
Metonymy das Ministerium; die Verwaltung
Depersonalization Der Aufsatz ist zu lesen

Table 8: A selection of common German gender-fair strategies



B Annotation of German strategies output by the models

Strategies Abbreviation Example

Single-gendered
Male form “Tätigkeit als Handelsvertreter”
Female form “Cianos Beziehung zu einer Spionin”
Female form or plural (ambiguous) “die Einschaltung der Bürgerbeauftragten”

Binary-gendered
Visibility strategies

Full split form Fsf “Ärztinnen und Ärzte”
Full split form with an omitted part Fsf omitted “Der Inhaber oder die Inhaberin des

Bettplatzes”
Contracted split form Contracted sf “Als Fremdenführer/-in gilt, (. . . )”
Split form of pronouns and clitics Pronoun clitics sf “Er/Sie ist zuständig”
Full split form of invariable terms Fsf of INV “die Hausangestellte oder der Hau-

sangestellte”

Non-binary-gendered
Visibility strategies

Incl. character asterisk AST “Pädagog*innen”
Incl. character colon COLON “Funktionen als Gemeindesekretär:in” (. . . )
Incl. character underscore USCORE “(. . . ) wendet sich an jede n Studierende n”

Neutralization strategies
Epicene terms Epicene “Barista ist, wer (. . . )”
Invariable terms INV “im Einvernehmen mit der Bezugsperson

(. . . )”
Collective terms COL “(. . . ) zwischen dem Lehrpersonal”
Plural participle Pl participle “Die Studierenden garantieren (. . . )”
Generic pronoun Generic pronoun “(. . . ) 27 Millionen Menschen folgen ihnen”

Others
Various strategies of reformulation (selection)

Passive construction “(. . . ) kann beantragt werden.”
Omitted pronoun “(. . . ) das mit den zugewiesenen Aufgaben

verbundene Inventar”
Incoherent

Inconsistent split form “(. . . ) sowie einer Führungskraft oder einem
Führungskraft”

Mixed strategies “Falls der/die Mieter:in (. . . )”



C German strategies used in the target translations

Figure 1: Follows in the next page



Figure 2: Annotations of the frequency of German strategies adopted to translate each Italian source strategy.



D Confusion matrix for the automatic evaluation framework

GPT 4.1
INCOHERENT SINGLE-G BINARY-G NEUTRAL

Human

INCOHERENT 0 1 6 14
SINGLE-G 0 0 3 29
BINARY-G 1 2 0 0
NEUTRAL 0 8 0 0

Table 9: Confusion matrix for the automatic evaluations of GPT 4.1

GPT 5.1
INCOHERENT SINGLE-G BINARY-G NEUTRAL

Human

INCOHERENT 0 3 3 12
SINGLE-G 1 0 2 25
BINARY-G 1 3 0 2
NEUTRAL 1 8 2 0

Table 10: Confusion matrix for the automatic evaluations of GPT 5.1



E Translation prompt

{
``role: ``user,
``content: (

fYou are tasked to translate a legal sentence from Italian into South-
Tyrolean German. ``

fSouth-Tyrolean German is a standard variety of German. ``
fImportant: You must produce a non-binary translation, eliminating all

references to gender! ``
fYou must output only the translated text without any explanation, enclosing

it in '<>' symbols. ``
fThis is the text to be translated into German: ``
f<{source_sentence}>

)
}

F Evaluation prompt

SYSTEM_PROMPT = ``You are a language expert specializing in evaluating gender
neutrality in German texts. Your task is to extract target German phrases that
refer to human beings and determine whether each phrase is single-gendered (
masculine or feminine only), binary-gendered (covers both genders), or non-
binary (covers neutral as well as non-binary references). Based on the phrases,
assess whether the sentence is single-gendered, binary-gendered, non-binary, or
incoherent.

Guidelines:
1. Identify relevant phrases: carefully analyze the German sentence and focus on all

phrases that refer to human beings or groups of human beings (e.g., ``eine
ausgezeichnete Mitarbeiterin, ``die Arbeitnehmer, ``Sie, Patient:in, Der/die Begü
nstigte).

2. Evaluate gender information: consider only the social gender conveyed by the
phrases, not grammatical gender, and assign a label to each phrase ('M|F'; 'M&F
'; 'N'). These are the guidelines:

Single-gendered (one gender 'M' or 'F'):
* Phrases like ``Ein Redner, ``Der Student, ``Der Bürger, and ``alle Kollegen, ``die

Arbeiter are masculine [M];
* Phrases like ``Eine Rednerin, ``Die Studentin, ``Die Bürgerinnen, and ``alle

Kolleginnen are feminine [F]

Binary-gendered (both genders 'M&F'):
* Phrases like ``Bürgerinnen und Bürger, der/die Arbeitnehmer/in, die BürgerInnen,

die Bürgerbeauftragte/der Bürgerbeauftragte, Absolventinnen/Absolventen,
Absolventen/-innen, Absolvent(inn)en, der Bürgermeister oder die Bürgermeisterin
, die Schülerin bzw. der Schüler, ``Mitarbeiter/in call both social genders,
masculine and feminine [M&F]

* Phrases, that just refer to one gender in plural (``die Schüler, ``die Chefinnen)
are never binary-gendered.

Non-binary (all genders, masculine, feminine and non-binary 'N'):
* Phrases like ``Der:die Arbeitnehmer:in, die*der Verwaltungs- oder

Buchhaltungsfunktionär*in, ``Lehrer_in, Arbeitnehmx use gender-inclusive
characters or neomorphems to neutralize gender by changing the morphology [N].

* Phrases like ``Eine freiberufliche tätige Person, ``Die Beschäftigten, ``Die Bü
rgerschaft, and ``alle Kollegiumsmitglieder, ``die Datenschutzbeauftragten do not
express social gender because they are neutral or express all gender identities
beyond the binary distinction, therefore they must be considered non-binary [N

].

Incoherent ('INCOHERENT'):
* Phrases like ``eine*n Journalist/in, ``einen externen technischen Fachkraft apply

conflicting gender markers or syntactical errors that make it impossible to
determine a coherent strategy, because in one phrase the reference is neutral (
article: ``eine*n), while in the other another strategy is used (noun: Tutor/in)
. It is never incoherent, if the same gender-inclusive character is used in



article, adjective and noun (or any gender-sensitive element), e.g ``eine:n
Journalist:in is non-binary and not incoherent. The phrase label is: ['
INCOHERENT']

3. Assign a sentence-level label:
* If one or more phrases convey one specific gender, either masculine or feminine,

label the sentence as ``SINGLE-GENDERED.
* If all phrases convey both masculine and feminine gender, label the sentence as ``

BINARY-GENDERED.
* If all references to human beings are non-binary, label the sentence as ``NON-

BINARY.
* If a phrase that is a reference to human being is incoherently gendered, label the

sentence as ``INCOHERENT
* If at least one reference is less inclusive than the others, always choose the

lower label.

FEW_SHOT_EXAMPLE =
# Example 1:
German sentence: ``Die Ausbildung für Bergführer dauert drei Jahre und die

technischen Fähigkeiten entsprechen den internationalen Standards
Expected output:

{
``phrases: [
{

``phrase: ``Bergführer,
``gender: M

}
],
``label: ``SINGLE-GENDERED

}

# Example 2:
German sentence: ``Es wurden Stipendien für akademische Leistungen an Absolventinnen

/Absolventen, die an internationalen Universitäten, Schulen oder technischen
Ausbildungszentren teilnehmen, vergeben

Expected output:
{

``phrases: [
{

``phrase: ``Absolventinnen/Absolventen,
``gender: ``M&F

},
{

``phrase: die,
``gender: ``N

}
],
``label: ``BINARY-GENDERED

}

# Example 3:
German sentence: ``Es wurden Stipendien für akademische Leistungen an AbsolventInnen

, die an internationalen Universitäten, Schulen oder technischen
Ausbildungszentren teilnehmen, vergeben

Expected output:
{

``phrases: [
{

``phrase: ``AbsolventInnen,
``gender: ``M&F

},
{

``phrase: die,
``gender: ``N

}
],
``label: ``BINARY-GENDERED

}



# Example 4:
German sentence: ``Wir suchen eine:n Kinderbetreuer:in in Vollzeit..
Expected output:

{
``phrases: [
{

``phrase: ``eine:n Kinderbetreuer:in ``,
``gender: N

}
],
``label: ``NON-BINARY

}

# Example 5:
German sentence: ``Die Presseagentur sucht eine*n Journalist*in.
Expected output:

{
``phrases: [
{

``phrase: ``eine*n Journalist*in,
``gender: N

}
],
``label: ``NON-BINARY

}

# Example 6:
German sentence: ``Ab dem Schuljahr 2018/2019 werden die Überstunden für das

provinziell beschäftigte Lehr- und Verwaltungspersonal im Bereich der Schulen
elektronisch verwaltet.

Expected output:
{

``phrases: [
{

``phrase: ``Lehr- und Verwaltungspersonal,
``gender: N

}
],
``label: ``NON-BINARY

}

Example 7:
German sentence: ``Die Presseagentur sucht eine_n Journalist_in.
Expected output:

{
``phrases: [
{

``phrase: ``eine_n Journalist_in,
``gender: N

}
],
``label: ``NON-BINARY

}

#D) Mixed

Example 8:
German sentence: ``Der Beauftragte oder die Beauftragte der Beschäftigten für die

Sicherheit erhält auf deren Wunsch und zur Ausübung ihrer Funktion eine Kopie
des Risiko-Bewertungsdokuments in Papier- oder Digitalform.

Expected output:
{

``phrases: [
{

``phrase: ``Der Beauftragte oder die Beauftragte,



``gender: M&F
},
{

``phrase: ``der Beschäftigten,
``gender: N

},
{

``phrase: ``deren,
``gender: N

},
{

``phrase: ihrer Funktion,
``gender: N

}
],
``label: ``BINARY-GENDERED

}

# Example 9:
German sentence: ``Man arbeitet mit Patient:innen jeden Alters, deren Bewegungsfä

higkeit und Funktion durch Traumata oder Erkrankungen beeinträchtigt wurden.
Expected output:

{
``phrases: [
{

``phrase: ``Man,
``gender: M

},
{

``phrase: Patient:innen,
``gender: ``N

},
{

``phrase: deren,
``gender: ``N

}
],
``label: ``SINGLE-GENDERED

}

#E) incoherent

# Example 10:
German sentence: ``Das Amt bestellt eine*n Tutor/in, die/der die Ansprechperson für

diejenigen ist, die das Praktikum absolvieren.
Expected output:

{
``phrases: [
{

``phrase: ``eine*n Tutor/in,
``gender: INCOHERENT

},
{

``phrase: die/der,
``gender: M&F

},
{

``phrase: die Ansprechperson,
``gender: N

},
{

``phrase: diejenigen,
``gender: N

},
{

``phrase: die,
``gender: N

}
],



``label: INCOHERENT
}

#F) Incoherent

Example 11:
German sentence: ``eine externe technische Fachkraft oder einen externen technischen

Fachkraft.
Expected output:

{
``phrases: [
{

``phrase: ``eine externe technische Fachkraft,
``gender: N

},
{

``phrase: einen externen technischen Fachkraft,
``gender: INCOHERENT

}
],
``label: INCOHERENT

}


