The Construction of a Mixe Variant Parallel Corpus
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Abstract
We present the progress and challenges of constructing a Mixe-Spanish parallel corpus for Machine Translation.
Mixe is a Mexican Indigenous language spoken by more than 100,000 speakers. In particular, we focus on the
San Juan Guichicovic Mixe variant (mir). The resulting resource is available under an open research license (CC
BY-NC-SA). It was created following a previous state-of-the-art methodology for Mexican indigenous languages. In
this case, we used paid translators from the variant region. We present a baseline system.
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1. Introduction

Mixe' is an indigenous language spoken primarily
in the southern part of Mexico, particularly in the
state of Oaxaca. It belongs to the Mixe—Zoquean
language family, which also includes the Zoque lan-
guages spoken in neighboring areas. This family is
of considerable interest to linguists due to its deep
historical roots and its potential relationship with
ancient Mesoamerican languages, including those
associated with the Olmec civilization.

According to the most recent census data, there
are approximately 139,760 speakers of Mixe in
Mexico, making it the 16th most widely spoken in-
digenous language in the country (INEGI, 2020)2.
This number, however, does not capture the en-
tire speech community, as there is evidence of
Mixe-speaking migrant populations in the United
States (Asad and Hwang, 2019). Migration—both
seasonal and permanent—has played an increas-
ingly important role in the sociolinguistic dynamics
of Mixe, leading to new forms of language con-
tact, code-switching, and bilingual practices among
younger generations.

Although Mixe is the name most commonly used
in English and Spanish, native speakers refer
to their language by various autonyms, such as
Ayuuk, Ay66k, Ayuujk, Ayliik, or Ayuhk. These
differences are not merely stylistic; they reflect the

'Link to Glottolog Mixe: https://glottolog.
org/resource/languoid/id/mixel286 last vis-
ited October 2025).

2Statistic taken from https://cuentame.inegi.
org.mx/descubre/poblacion/hablantes_de_
lengua_indigena/ (last visited October 2025).

internal linguistic diversity within what is externally
categorized as Mixe. In reality, Mixe is not a single
homogeneous language but rather a continuum of
closely related varieties that exhibit differences in
phonology, lexicon, and syntax.

One linguistic classification identifies 11 distinct
Mixe variants, one of which is now considered ex-
tinct (Wichmann, 2008). However, more recent
scholarship challenges this strictly taxonomic view
by introducing the notion of the comunalect (Val-
inas Coalla, 2010). This concept emphasizes the
relationship between language, territory, and com-
munity, proposing that each Mixe-speaking com-
munity sustains its own local linguistic variety that
cannot be fully understood outside its cultural and
geographical context. From this perspective, the
Mixe linguistic landscape appears as a complex
and dynamic ecosystem characterized by mutual
intelligibility among neighboring communities and
by strong local identities and linguistic autonomy.

A detailed demographic and linguistic analysis
of these varieties can be found in Vasquez (2021),
who provides an updated overview of Mixe’s in-
ternal diversity and sociolinguistic situation. This
body of research highlights the resilience of the
Mixe language in the face of ongoing pressures
from Spanish dominance, migration, and modern-
ization, while also demonstrating the richness and
adaptability of its multiple living forms.

This work presents our current efforts to create
a parallel corpus of the Mixe variant of San Juan
Guichicovi (SJGu). This variant forms part of a
larger well-identified variant denominated the Isth-
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mus Mixe (mir)3. This variant is associated with
the municipality of San Juan Guichicovi in the state
of Oaxaca, located in the lowland region. Table 1
summarizes some aspects of this variant.

Variant SJGu

Municipality inhabitants 29, 802
Mixe speakers in municipality | 18,000
Region lowland
ISO-639-3 code mir

Table 1: Some characteristics of the San Juan
Guichicovy Mixe.  Quantities extracted from
(Vasquez, 2021).

2. Previous work

To exemplify the language, see the following
phrase*:

(1) Jantim xyondaak ja koy jadu’un (SJGu)
The bunny became happy.

The first publicly available Mixe parallel corpus
was released as part of the JW300 multilingual
corpus (Agi¢ and Vuli¢, 2019). This massive re-
source originally contained over 300 languages
and was built by automatically aligning translations
extracted from the Jehovah’s Witnesses website.
Within that collection, the Mixe variant, Coatlan
Mixe (mco), was included, which belongs to the
lowland branch of the Mixe language continuum.
Despite its potential usefulness for computational
and linguistic research, the dataset was later taken
down due to copyright concerns. Consequently,
the Mixe portion of the JW300 corpus is no longer
publicly accessible and is considered a deprecated
research resource (Luccioni et al., 2022). This
episode illustrates a significant challenge in de-
veloping linguistic resources for underrepresented
languages: the reliance on third-party data can
limit long-term availability and reproducibility.

Following JW300, a second Mixe parallel cor-
pus was introduced, this time focusing as well
on the San Juan Guichicovi Mixe (mir) vari-
ant (Zacarias Marquez and Meza Ruiz, 2021a,b).
This resource was developed through a collabora-
tion that aimed to provide parallel data between
Mixe and Spanish for machine translation and lin-
guistic analysis. The corpus includes a mixture

8Link to Glottolog Isthmus Mixe:  https:
//glottolog.org/resource/languoid/id/
isth1238 (last visited October 2025).

*This example is part of a short story collected and
written by Albino Pedro Juan, a native speaker and pre-
server of the language. It is not part of the current
corpus.

of parallel and comparable segments, though its
components differ in terms of licensing and acces-
sibility. In some cases, texts in Spanish are freely
distributed under open licenses. At the same time,
their corresponding Mixe translations remain re-
stricted due to copyright ownership or the absence
of explicit authorization from the original authors.
This mismatch highlights a recurring problem in
the field of language documentation and compu-
tational linguistics: the coexistence of open and
closed components within the same dataset, which
complicates both redistribution and ethical reuse.

The first Mixe parallel corpus was part of the
JW300 corpus (Agi¢ and Vuli¢, 2019). The variant
included in this corpus was the Coatldan Mixe (mco),
which is also a lowland variant. Unfortunately, this
resource is no longer available due to copyright
issues with the source of the text. Therefore, this
resource should be considered deprecated (Luc-
cioni et al., 2022). The second parallel corpus
for Mixe was also focused on the SJGu variant
(mir) Zacarias Marquez and Meza Ruiz (2021a,b).
This corpus presents a mix of parallel and compa-
rable corpora with varying accessibility and license
statuses; in some cases, the phrases are available
under an open license in one language but not in
the other. This situation arises from the copyright
holders.

To mitigate these issues and ensure the long-
term openness and transparency of our own re-
sources, one of our main efforts was to design a
corpus that could be released under a permissive
open license. This approach ensures that both the
source and target texts can be freely used, mod-
ified, and redistributed within the research com-
munity, while respecting the rights of contributors
and native speakers. To achieve this, we adopted
and extended the methodology proposed in Mager
et al. (2018), initially used for the construction of
the Wixarika corpus Mager et al. (2018)°.

In the Wixarika project, the corpus was built
using public-domain materials—specifically, the
Spanish versions of Grimm and Andersen fairy
tales—as source texts. These stories were se-
lected not only for their accessibility but also for
their narrative diversity and simplicity, which make
them suitable for controlled translation and linguis-
tic study. Native speakers then produced high-
quality translations into Wixarika, and the resulting
bilingual corpus was released under a Creative
Commons license (CC BY-NC-SA 4.0), allowing for
non-commercial reuse and adaptation.

Our Mixe corpus follows a similar design philos-
ophy, emphasizing ethical data collection, trans-
parency, and reproducibility. However, we intro-

SCorpus available at: https://github.com/
pywirrarika/wixarikacorpora (last visited Octo-
ber 2025)
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duced two key differences. First, rather than rely-
ing solely on volunteer contributions, our project
employed professional translators who are fluent in
both Mixe and Spanish, ensuring consistency and
linguistic accuracy across the dataset. Second, we
established an explicit open licensing framework
from the outset, covering all components—texts,
annotations, and metadata—to avoid any ambigu-
ity in future distribution or use. This strategy aims
to provide a sustainable, fully open resource that
supports future work in NLP of the Mixe language.

3. Creation of the Corpus

As widely discussed in the literature, multiple chal-
lenges are associated with developing computa-
tional resources for the Indigenous languages of
the Americas (Mager et al., 2018). Among these,
one of the most persistent and well-recognized is-
sues is the scarcity of linguistic data. However, as
discussed in the previous section, the problem ex-
tends beyond the mere absence of data. There are
also substantial barriers to creating and sharing
linguistic resources, particularly those arising from
copyright and intellectual property restrictions.

In many cases, materials that could serve as
valuable bilingual data—such as translations, edu-
cational materials, or literary works—are produced
by specific individuals, often under copyright, which
limits their redistribution. Similarly, the Spanish
source texts from which these translations derive
may themselves be protected, making it legally
problematic to publish or share the corresponding
Mixe.

The problem is further complicated by the
specifics of national copyright legislation. In Mex-
ico, for instance, literary and artistic works enter the
public domain only after 100 years have elapsed
since the author’s death. Consequently, it is com-
mon to encounter published translations or original
texts whose authors are no longer living, yet whose
works remain protected by copyright. This ex-
tended duration—significantly longer than in many
other jurisdictions—poses a significant barrier to
the use of otherwise culturally and linguistically rich
materials for research and documentation. While in
some countries the principle of fair use may allow
limited reproduction of copyrighted works for edu-
cational or research purposes, Mexican law does
not provide a clear equivalent exception. Moreover,
the specific application of fair use principles to lin-
guistic data, such as parallel corpora or text mining
for NLP, has not been tested in Mexican courts.

Beyond the legal dimension, there are also im-
portant ethical considerations. Many contemporary
Indigenous authors and translators explicitly assert
their moral and cultural rights over their linguis-
tic productions, regardless of the legal framework.

Their position often stems from a broader history
of appropriation, where Indigenous knowledge, lan-
guage, and expression have been extracted, digi-
tized, and reused without proper acknowledgment
or benefit to the communities of origin. As a result,
even when the law might allow specific uses, In-
digenous creators may prefer to retain complete
control over their works to ensure they are repre-
sented and circulated under culturally appropriate
conditions.

Therefore, researchers, linguists, and technol-
ogists must respect and uphold the wishes of In-
digenous translators and authors. Ethical resource
development for Indigenous languages must not
only comply with legal standards but also align with
community expectations and consent frameworks.
Rather than treating Indigenous linguistic data as a
freely extractable resource, it should be understood
as a product of community knowledge and cultural
labor. Only by building equitable collaborations and
transparent licensing practices can the creation of
linguistic resources proceed responsibly, ensuring
both scientific advancement and the protection of
Indigenous intellectual sovereignty.

Given this complex legal and ethical landscape,
our project has adopted a series of strategies
to create linguistic samples from Indigenous lan-
guages that respect both community rights and
academic goals. Specifically, we have imple-
mented the following three approaches:

1. Community engagement and donation-based
openness. We first seek to establish direct
communication with Indigenous translators
and authors. During this process, we explain
in accessible terms the relevance and poten-
tial impact of making such data available for
research. We invite contributors to voluntar-
ily donate their materials and to license them
under an open license. This participatory ap-
proach recognizes contributors not merely as
data providers but as co-creators of knowl-
edge, thereby aligning the corpus develop-
ment process with the principles of informed
consent and collective authorship.

2. Professional translation under open agree-
ments. The second strategy involves hir-
ing professional translators. From the out-
set, these collaborators are informed that their
translations will be distributed under an open
license. This formal employment structure
ensures that translators are compensated for
their labor while maintaining complete trans-
parency about data ownership and licensing
terms. It also allows us to produce high-quality,
consistent translations that meet linguistic and
technical standards.

3. Controlled collection of restricted (closed)
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data. While openness remains a guiding prin-
ciple, the scarcity of available resources often
necessitates working with data that cannot be
freely shared due to copyright, consent, or in-
stitutional restrictions. In such cases, we still
collect and curate closed data for internal use
in system development, particularly when it
is essential for training or evaluating compu-
tational models. However, we strictly refrain
from redistributing or publishing this data. This
strategy inevitably limits the reproducibility of
our results, since other researchers cannot
access identical training materials.

It is important to emphasize that adopting an
open license under the first and second strate-
gies does not necessarily imply complete open-
ness in the unrestricted sense. Open permits can
be tailored to include specific limitations—such
as prohibiting commercial use or requiring attri-
bution—depending on the contributors’ wishes and
the project’s ethical stance. This nuanced under-
standing of openness allows for the integration
of values such as reciprocity (Lévi-Strauss, 1944)
and data sovereignty (Charter, 2016; Carroll et al.,
2020).

In the current version of the Mixe corpus, we
have followed the second strategy. We hired three
translators to translate 2, 120 sentences from the
8,967 Spanish phrases available in the Wixarika
corpus; recall that these phrases belong to the
Public Domain. We paid standard rates estab-
lished by an NGO in the region, and the translators
agreed to associate this corpus with an open li-
cense with commercial restrictions (CC BY-NC-SA
4.0) 6. Table 2 shows a characterization of these
two resources.

| Variant | SJGu |
Sentences 2,119
Token words 16, 680
Type words 4,881
Min. length words 4
Max. length words 135

Table 2: Characteristics of corpora.

4. Baseline systems

With the collected resources, we train a base-
line system based on the Transformer architec-
ture (Vaswani et al., 2017). We use an encoder-
decoder setting implemented using the JoeyNMT
architecture (Kreutzer et al., 2019). We also use

5This resource is available here: https://gitlab.

com/152mas/ayuuk-spanish (last visited October
2025.)

the same architecture reported there, consisting of
the following settings:

* Number of layers: 3

* Number of heads: 4

Input embedding dimensionality: 64
+ Embedding dimensionality: 64
+ Position-wise feed-forward: 128
In our experiments, we report BLEU scores and

the character error rate. Table 3 summarizes our
results using the two corpora:

| Variant | SJGu (mir) |
es — mir
Previous BLEU 7.29
BLEU 8.03
Char error 0.16
mir — es
Previous BLEU 5.82
BLEU 10.61
Char error 0.17

Table 3: Performance metrics for baseline sys-
tems, previous results from Zacarias Marquez and
Meza Ruiz (2021b).

As shown, the current performance of the base-
line systems for Mixe is poor, particularly com-
pared to other language pairs with larger available
resources. However, given the conditions under
which these resources are collected, we believe
they represent a milestone towards creating a more
extensive resource.

5. Conclusions

We have presented the current state of the Mixe
corpus, composed of two resources, each associ-
ated with a different variant of the Mixe language.
We have constructed an open resource with the
help of translators. Based on this resource, we pre-
sented two baseline systems—one for each vari-
ant—and showed that, for Mixe variant of San Juan
Guichicovi (SJGu), including these newly trans-
lated phrases improves previously reported perfor-
mance.

Further work will focus on continuing the collec-
tion of linguistic data for Mixe; we aim to incorpo-
rate more variants of the Mixe language. Addi-
tionally, we are interested in experimenting with a
scenario in which we can complement the variants
to create a single Machine Translation system for
the Mixe language.
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6.1. Ethical considerations and
limitations

At this stage, the corpus is too small to support the
development of a fully functional machine transla-
tion (MT) system. The overall quantity of aligned
sentence pairs remains insufficient to train mod-
els capable of achieving robust generalization or
high-quality translation performance.

In addition to its small size, the corpus is also
linguistically narrow, focusing specifically on the
San Juan Guichicovi Mixe (SJGu) variant, which
is itself classified under the broader Mixe variant
mir. Even within the same lowland subgroup, vari-
ation in vocabulary, orthography, and idiomatic ex-
pressions may lead to substantial degradation in
translation accuracy and fluency.

This limitation becomes even more pronounced
when the scope is extended beyond the Mixe
language cluster to other members of the
Mixe—Zoquean family. As a result, any attempt
to generalize the current model to broader linguis-
tic contexts without proper retraining or variant-
specific fine-tuning would likely result in reduced
performance and misrepresentation of linguistic
structures.
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