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Abstract

We introduce the User-Aware Arabic Gen-
der Rewriter, a user-centric web-based sys-
tem for Arabic gender rewriting in contexts
involving two users. The system takes ei-
ther Arabic or English sentences as input,
and provides users with the ability to spec-
ify their desired first and/or second person
target genders. The system outputs gen-
der rewritten alternatives of the Arabic sen-
tences (provided directly or as translation
outputs) to match the target users’ gender
preferences.

Bias Statement

Most NLP systems generate a single output for
a specific input without taking their end users’
grammatical gender preferences into considera-
tion. Such systems typically result in output pat-
terns that create representational harms by prop-
agating biased stereotypes, such as associating
certain professional activities or occupations with
a particular gender. The system we present in
this paper, allows the users to provide their de-
sired gender preferences to provide them with
user-aware unbiased outputs. We acknowledge
that by limiting the choice of gender expres-
sions to the grammatical gender choices in Arabic,
we exclude other alternatives such as non-binary,
gender-inclusive or no-gender expressions. We are
aware of growing discussions around developing
such alternatives in Arabic (UN, 2018; Ala’uldeen,
2022).

© 2023 The authors. This article is licensed under a
Creative Commons 4.0 licence, no derivative works, attribu-
tion, CC-BY-ND.

Figure 1: Google Translate’s output for “I am a doctor and
you are a nurse” in Arabic. Doctor is translated to the mas-
culine form (‘I. �
J.£’ Tbyb), whereas nurse is translated to the

feminine form (‘ �é 	
�QÜØ’ mmrDℏ).

1 Introduction

Gender stereotypes, both negative and positive, are
manifest in most of the world’s languages (Maass
and Arcuri, 1996; Menegatti and Rubini, 2017)
and are further propagated and amplified by NLP
systems (Sun et al., 2019; Blodgett et al., 2020)
(see Figure 1). This is because NLP systems rely
on human-created language corpora that mirror
the societal biases and inequalities of the world
we live in (Boyd and Crawford, 2012; Olteanu
et al., 2019). For instance, Figure 2(a) presents
part of a cooking recipe published on an Arabic
popular cooking website targeting female readers,1

whereas Figure 2(b) shows part of an article on ca-
reer advice that is published on Harvard Business
Review in Arabic targeting male readers.2 How-
ever, even if overt gender biases are removed from
datasets before using them to build NLP models,

1https://www.atyabtabkha.com/
2https://hbrarabic.com/
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Figure 2: Examples of gender-specific text in the wild. Figure (a) is an example of text targeting female readers from a website
about cooking recipes. The example is an introduction to a recipe for Baba Ghannouj. Figure (b) is an example of text targeting
male readers from a website about career advice. The example is about an advice on how to find a new job. The underlined
words are morphologically marked for the second person feminine in (a), and the second person masculine in (b).

this will not ultimately reduce the biases produced
by systems that are designed to generate a single
text output without taking their target users’ gen-
der preferences into consideration.

Some commercial NLP systems have solved
this problem by generating more than one gender-
specific output when the system encounters am-
biguous scenarios. For instance, Google Translate
generates both feminine and masculine transla-
tions when translating gender-neutral English sen-
tences (e.g., I am a doctor) to a limited number
of languages, such as Spanish (Kuczmarski, 2018;
Johnson, 2020). However, this approach does not
work well in multi-user contexts (first and sec-
ond persons, with independent grammatical gen-
der preferences), particularly when dealing with
gender-marking morphologically rich languages.
One example of this phenomenon is the Arabic
machine translation of the sentence I am a doc-
tor and you are a nurse. Figure 1 shows that
Google Translate outputs the Arabic translation
�
é
	
�QÜØ

�
I

	
K


@ð I. �
J.£ A

	
K


@ ÂnA Tbyb wÂnt mmrDℏ3 ‘I

am a [male] doctor and you are a [female] nurse’,
whereas a more suitable output would include all
four possible Arabic translations of the input sen-
tence.

One approach to mitigate the ambiguity is to
provide the users with the ability to specify their
desired target gender preferences so that NLP sys-
tems would generate personalized unbiased out-
puts. To this end, we build on the work of Al-
hafni et al. (2022b) where they formally introduced
the task of gender rewriting and developed a user-

3Arabic HSB transliteration (Habash et al., 2007).

centric gender rewriting model for Arabic.4 We in-
troduce the User-Aware Arabic Gender Rewriter,
a user-centric web-based system for Arabic gen-
der rewriting in contexts involving two users.5 Our
system takes either Arabic or English sentences as
input, and provides users with the ability to spec-
ify their desired first and/or second person gram-
matical target genders. The system outputs gender
rewritten alternatives of the Arabic input sentences
(or their Arabic translations in case of English in-
put) to match the target users’ gender preferences.
To the best of our knowledge, this is the first open-
access web-based Arabic gender rewriting system.

Our goal behind creating an easy-to-use web-
based multi-user Arabic gender rewriting tool is to
enable users to rewrite any Arabic text based on
their grammatical gender preferences that are con-
sistent with their social identities. This reduces the
gender bias that is caused by user-unaware NLP
systems and increases the inclusiveness of Arabic
NLP applications, leading to a better user expe-
rience. We envision a future in which websites
such as those in Figure 2 could use automatic gen-
der rewriting that fits the private preferences of
their readers, or that is adjusted with simple web-
site controls comparable to selecting different lan-
guages.

The rest of this paper is organized as follows.
We discuss related work and Arabic linguistic facts
in §2 and §3, respectively. We describe the design
and implementation of the web-based Arabic gen-
der rewriter in §4 and conclude in §5.

4https://github.com/CAMeL-Lab/
gender-rewriting/

5http://gen-rewrite.camel-lab.com/



2 Related Work

Research has shown that NLP systems embed and
amplify gender bias in a variety of core tasks
such as machine translation (MT) (Rabinovich et
al., 2017; Elaraby et al., 2018; Vanmassenhove
et al., 2018; Escudé Font and Costa-jussà, 2019;
Stanovsky et al., 2019; Costa-jussà and de Jorge,
2020; Gonen and Webster, 2020; Saunders and
Byrne, 2020; Saunders et al., 2020; Stafanovičs et
al., 2020; Savoldi et al., 2021; Ciora et al., 2021;
Savoldi et al., 2022b; Savoldi et al., 2022a) and di-
alogue systems (Cercas Curry et al., 2020; Dinan
et al., 2020; Liu et al., 2020a; Liu et al., 2020b;
Sheng et al., 2021). Most existing solutions to mit-
igate gender bias in NLP systems either focus on
debiasing pretrained representations used in down-
stream tasks (Bolukbasi et al., 2016; Zhao et al.,
2018b; Manzini et al., 2019; Zhao et al., 2020)
or on training systems on gender-balanced corpora
(Lu et al., 2018; Rudinger et al., 2018; Zhao et al.,
2018a; Hall Maudslay et al., 2019; Zmigrod et al.,
2019).

More recently, text rewriting models were intro-
duced to mitigate gender bias by either neutraliz-
ing the outputs of NLP systems or changing their
grammatical genders to match provided users’
gender preferences. Vanmassenhove et al. (2021)
and Sun et al. (2021) presented rule-based and
neural rewriting models to generate gender-neutral
sentences in English. For morphologically rich
languages and specifically Arabic, Habash et al.
(2019) and Alhafni et al. (2020), introduced gender
identification and rewriting models to rewrite first-
person-singular Arabic sentences based on the tar-
get user gender requirements. The task of gender
rewriting was formally introduced by Alhafni et al.
(2022b) where they developed a new approach for
Arabic gender rewriting in contexts involving two
users (I and/or You) – first and second grammati-
cal persons with independent grammatical gender
preferences, and showed improvements over both
Habash et al. (2019) and Alhafni et al. (2020) sys-
tems. The tool we introduce in this work uses the
best gender rewriting model developed by Alhafni
et al. (2022b).4

It is worth noting that our tool is similar to
the recently introduced Fairslator (Měchura,
2022), a human-in-the-loop web-based tool for de-
tecting and correcting gender bias in the output of
MT systems translating from English to French,

German, Czech, or Irish.6 However, our work is
different from theirs in the following ways:

• Input: our system takes either Arabic
or English sentences as an input, whereas
Fairslator only handles English sen-
tences.

• Models: the Arabic gender rewriter relies in-
ternally on both rule-based and neural mod-
els as opposed to Fairslator’s rule-based
gender reinflection system.

• Evaluation: the underlying gender rewriting
model we use has been evaluated on Ara-
bic gender rewriting and post-editing MT out-
put, and it achieves state-of-the-art results,
whereas Fairslator was not evaluated on
any of the four languages it targets.

• Visualization: we focus on visualization by
highlighting Arabic gender-marking words in
both the input and the output to provide a bet-
ter user-experience.

3 Arabic Linguistic Background

Arabic has a rich morphological system that in-
flects for gender, number, person, case, state, as-
pect, mood and voice, in addition to numerous at-
tachable clitics (prepositions, particles, pronouns)
(Habash, 2010). Arabic nouns, adjectives, and
verbs inflect for gender: masculine (M) and fem-
inine (F), and for number: singular (S), dual (D)
and plural (P). Grammatical gender and number
are commonly expressed using inflectional suf-
fixes that represent some number and gender com-
bination. Pronominal clitics also express gender
and number combinations, e.g., Õº�JJ. �
J.£ Tbyb+km
‘your [masculine plural] doctor [feminine sin-
gular]. Gender and number participate in the
morpho-syntactic agreement within specific con-
structions such as nouns and their adjectives and
verbs and their subjects.

In practice, gender-specific words that are can-
didates for gender rewriting account for 10% of
all words in all sentences and 17% of all words
in gender-specific sentences. These statistics are
calculated from the Arabic Parallel Gender Corpus
(APGC) v2.1 (Alhafni et al., 2022a), which we use
to train our models.
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Figure 3: The Arabic Gender Rewriter interface showing gender rewritten alternatives of three input sentences in four modes:
(a) Target speaker ♀ gender rewrites, (b) Target speaker ♀ and target listener ♀ and ♂ gender rewrites, (c) Target speaker ♀ and
♂ and target listener ♀ gender rewrites, and (d) Target speaker ♀ and ♂ and target listener ♀ and ♂ gender rewrites. Speaker
gendered words are in blue and listener gendered words are in orange.



4 Design and Implementation

4.1 User Interface
Our gender rewriting interface is publicly avail-
able.5 Figure 3(a) shows the basic structure of the
interface. At the top, there is a text box to input ei-
ther English or Arabic text. At each side of the text
box, there are two selection buttons to indicate the
desired target gender preferences for the speaker
and the listener (♂ is for masculine and ♀ is for
feminine). The user is able to select any possible
combination of the desired target genders, includ-
ing no target gender selection (i.e., requesting no
rewriting).

Once the user clicks on the Translate & Rewrite
button, all input English sentences will be passed
to Google Translate’s API to translate them into
Arabic before generating their gender alternatives.
When the gender rewriting process is done, addi-
tional text boxes will appear: the first text box will
always contain the gender-identified Arabic inputs
and the rest of the text boxes will contain the gen-
der rewritten alternatives. Each gender marking
word in the gender-identified input text box will
be labeled as either masculine (♂) or feminine (♀).
First-person (i.e., speaker) gendered words are col-
ored in blue and second-person (i.e., listener) gen-
dered words are colored in orange.

The number of the text boxes containing the
gender rewritten alternatives is based on the se-
lected target gender preferences. Each one of those
boxes will have a label at its sides indicating a
particular target gender combination based on the
users’ selections. For instance, Figure 3(a) has one
text box containing first-person feminine gendered
alternatives of the input sentences. We discuss the
screenshots in Figure 3 in more details in §4.2.

Front-end The front-end was implemented us-
ing Preact7 for view control and Bulma8 for
styling.

Back-end The back-end was implemented in
Python using Flask to create a web API wrap-
per for the gender rewriting model.9 We use the
best performing gender rewriting model described
in Alhafni et al. (2022b). The model was trained
on the APGC v2.1 in addition to augmented data
from the OpenSubtitles 2018 dataset (Lison and

6https://www.fairslator.com/
7https://preactjs.com/
8https://bulma.io/
9http://flask.pocoo.org/

Tiedemann, 2016) and it consists of three compo-
nents: gender identification, out-of-context word
gender rewriting, and in-context ranking and se-
lection.

The gender identification component identifies
the word-level gender label for each word in the
input sentence. It leverages a word-level BERT-
based (Devlin et al., 2019) classifier that was built
by fine-tuning CAMeLBERT MSA (Inoue et al.,
2021). Once the gender labels have been iden-
tified for each word in the input and given the
desired users target genders, out-of-context word
gender rewriting is triggered based on the compat-
ibility between the provided users’ target genders
and the predicted word-level gender labels. The
gender rewriting component employs three word-
level gender alternative generation models in a
backoff cascade setup: 1) Corpus-based Rewriter:
a bigram maximum likelihood estimation lookup
model; 2) Morphological Rewriter: a morpholog-
ical analyzer and generator provided by CAMeL
Tools (Obeid et al., 2020); and 3) Neural Rewriter:
a character-level sequence-to-sequence model with
side constraints (Sennrich et al., 2016). Since
the three implemented word-level gender rewriting
models are out of context and given Arabic’s mor-
phological richness, this leads to producing multi-
ple candidate gender alternative sentences. To se-
lect the best candidate output sentence, we rank all
candidates in full sentential context based on their
pseudo-log-likelihood scores (Salazar et al., 2020).

Results As we previously reported in Alhafni et
al. (2022b), the results on the test set of APGC
v2.1 show that the best gender rewriting model
achieves an M2 F0.5 (Dahlmeier and Ng, 2012)
score of 88.4 and an average of 1.2 BLEU (Pa-
pineni et al., 2002) increase when automatically
post-editing Google Translate’s output.

4.2 Examples and Use Cases

Figure 3 presents the different outputs of the gen-
der rewriting tool for three input sentences, one in
English and two in Arabic. The three sentences
come from the examples presented in Figure 1,
Figure 2(a), and Figure 2(b), respectively.

In Figure 3(a), only the feminine target gender
for the speaker is selected by the user. In this case,
the system performs gender identification and then
generates the first-person feminine gender alterna-
tive of the input sentences where all first-person
masculine words are rewritten to feminine. Fig-



ure 3(b) shows an example where the feminine
target gender for the speaker, and both the femi-
nine and the masculine target genders for the lis-
tener are selected. In this case, the system out-
puts two gender rewritten alternatives for each in-
put sentence, one for each selected target gender
combination (i.e., speaker feminine – listener fem-
inine, speaker feminine – listener masculine). Sim-
ilarly, Figure 3(c) shows an example where both
the feminine and the masculine target genders for
the speaker, and the feminine target gender for the
listener are selected. Lastly, Figure 3(d) is where
all the target gender preferences are selected for
both the speaker and the listener. In this case, the
system generates all four possible gender rewritten
alternatives for each input sentence.

5 Conclusion and Future Work

We introduced the User-Aware Arabic Gender
Rewriter, a user-centric web-based system for Ara-
bic gender rewriting in contexts involving two
users. Our system takes either Arabic or English
sentences as input, and provides users with the
ability to specify their desired first and/or second
persons target genders. The system outputs gen-
der rewritten alternatives of the Arabic input sen-
tences (or their Arabic translations in case of En-
glish input) to match the target users’ gender pref-
erences. Moreover, the system highlights Arabic
gender-marking words in both the input and the
output to provide a better user-experience.

In future work, we plan to continue improving
our gender rewriting back-end by adding better
gender rewriting models and enhancing inference
efficiency, as well as expanding gender identifica-
tion and rewriting to third person entities. We also
plan to improve the interface by enabling users to
provide feedback that can be collected and used to
enhance the performance of gender rewriting. We
will also improve the visualization we use to high-
light Arabic gender marking words by examining
the added value it provides to different end users,
from language learners to native text editors.
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