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PROINDL: Al technologies to strengthen Indigenous languages in Brazil

Development of writing assistants for
text production and social media use

focus areas

based on Indigenous Language

Models.

Desenvolvimento de aplicativos
WhatsApp e Android para

fornecer melhor suporte e acesso a

recursos as comunidades.

Developing translators from
Brazilian Indigenous languages to
Portuguese by fine-tuning ML
translators.
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The majority of the 200 Indigenous languages in Brazil Research | RN
are likely to disappear in the next 100 years
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Brazil 2010 census:

270 languages
800K speakers, half in Ind. lands

>10K speakers: 5 languages
1K< speakers < 10K: 35 languages
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The Bibles dataset:

translations of the New Testament
in 39 Brazilian Indigenous languages

Mathew 1:6. “and Jesse the father of David the king. And David was the father of Solomon by the wife of
Uriah.”
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Apalai = > Jeve nolkoygro tutsa Tt turry. Tarat molyro Saromlo rurmrg. Saromio eny mokyro Uria pytieyry
Aperiad »> Xewe, Tavd in, Tavl Isaeckind auite taua. Tavwl, Saromdo in. Saromdo koro mtsl Oria Ranoro. Fercka
Asheninka «> Kanta 153l timanake Do rrorl, daker David. In pinkathantantse hasta pinkathar David rowaly
Culing »> Dsese-1sabips Dabicca abi. Nagari Dabion jodiodenicca tamine 1oparl. Pehuapa Saromocca sl Savomo
Desans »> Ixal Davi pagw Srifemi. Davipe lirae majard tauro opw MRumid. Ipe Ura aslcugy mere maragore igw m|
Guajaidra => Zewe umuldg tuwihaw Tawi 3'e. Taw umuzig Xhrumdw a'e. [y Url hemireso bwer romo hekon a'e )

MM-:-muuymWM hi'e huviea Davi ra'y ma Salomdo, Unas fa'yeybue pi'a va'e
i »> A batsmat. 3 amalca Sese. S30mao batimatamona amaka Tafl. laromao mats Oria fati tohibehy
Kadivu => Jesé joiaa eliodi D, Davi anijo me inkonigi-ehod. Davi efiodi Salomdo, ebodo Salomio nagejo ango|
Kaingang =»> Kf Jessd v pd' madg 5 Davi 8 han 15 28" mig 1t Do v Salomdo haa, 0 2ol 15 15 Urias oD ja #n A i
Karajs => Dot SSwyy helca Uria Bwyy jubuu raremyhy irbl Davi-wana rokre. Salomad indee race. Th hoka Roaboad
Macushi => Marogas Jessé wani'pl Davl yun pe, pata e5a’ pe Thwe 'sen,
Masahali = > hi Namx mdg talc. Y3 h3md Namix 12 “yaet yOf tiesd 'On xohis xat. HaNamix te 'Onit xetut mOg, ha X
Nadeb »> Jenéd t'aah k3, Dawi, #r wahe makill 1a waht n'2a pash. Daws t'ash, Sarombw. Saromdw (90 Unja had nde|
Nambikudra => Je'sah' " Tha'ty® Ta'viPah'io”ss’ 12" haa® Afneejah i na I'sa’e” nia'va’ a*watiin'yy
e Mea M Meal AWt IT ! UV AN creta o Nt LN NS M AlnseNateaS! UG €
Palicie »> igrme amobene Jowsé gikamicayh ukiparswiy amekene Davi. igme amekere Dav xowehe amekene Uriya)
Parecis => jesst atyo Darv kaisan hoka Davi atyo ekohaset! kalorese tyaona Matyaoseta Davl atyo Salomdo kaisan|
Rdakrsd «> Tikino Dawizo. hwa taparata Abardo tsehokatsa siaha. hwae Saromas 12 Dawi tse e tapara Uvias ok
Saterd => M| hawyt IESE imoherep aiporoiuat o swy ravuanuat TAWL MY hawyl norekust boro TAWI kaipys tuwe|
Tenharim => Jesséva’ ea Daviva'ea po'ria. Daviva'ea israeitanva’ea revihavibuva’'ea Daviva'ea Salomdova'es po'ria

Terdna «> Encponehn Nptse, Enomone ROko M antho NI, ndo mebike.

Ticuna (Peru) «> R suma ga ichasi ré Jgact gt Dalbinatl nod. RU nima ga Mixgacl ga Dabi ri Charomainaty nio
Tucane »> Isal udio mash wioge Davl pace nicw rwt. Dave Urias semo nf'co me'rd Slomond pd'risce niwi
Wapishana (Gelana) «> Jesse dani v King David A2s o Jesus Christ dolodw daunmad dau'ana’o King Darvid ai iy
(Sclomon daro Uriah dalare-daun);
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Using The Bible in Indigenous contexts:

Issues and Concerns

The Bible is a religious text and sacred to many
people in the world, including Indigenous people,
and therefore should be treated with great respect
and care.

The Bible is also connected to negative aspects of
past and present colonial history of Indigenous
peoples, in particular to the effort to convert them
to Western religions, in particular to Christianism.

The translations have established orthographies of
domination into many Indigenous language. There
also many issues about the quality of the
translations and common problems of
“Europefication” of languages [Franchetto, 2008].

[Bruna Franchetto. 2008. The war of the alphabets: indigenous
peoples between the oral and the written. Mana, 14(SE):31-59.]
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“the Bible was a tool for the colonization process
[...working] hand-in-hand in the exploitation,
subjugation, and continued oppression of the
Indigenous Peoples of the U.S.”

[Chris Mato Nunpa. 2020. The great evil: Christianity, the bible, and the Native
American genocide.]

“at the beginning of the colonization process two
tools of genocide were forced upon Native people:
the bottle and the bible.”

[Stormy Ogden. 2005. The prison-industrial complex in Indigenous California. In
Global lockdown: Race, gender, and the prison-industrial complex.]



Ethical issues with
Indigenous data
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Can culturally toxic data
increase the performance of
translation models made for
extremely low-resource
languages?

- Given that this type of data can raise ethical concerns depending
on the context in which it is applied, its use can be beneficial?



Datasets

Dictionary dataset:

1,022 short stories aligned sentences in
Guarani Mbya (gun) and English (eng);

245 sentences from pedagogical material;

2,230 sentences from Dooley’s Lexical
Guarani Mbya dictionary.

The last two sources were aligned with Portuguese
(por), so we used Watson to translate from por to eng.

After a data cleaning, unicodes normalization, the

Dictionary dataset was splitted into 3,155 and 300 gun-

eng aligned sentences for training and test.

IBM Research / October 2023 / © 2023 IBM Corporation

Bibles dataset:

« 39 translations of the Bible’s New
Testament, totaling 188,033 BlLs-eng
aligned sentences.

Divided into 3 training datasets:

Bilingual (only Guarani Mbya): 6,340
training pairs;

Tupi Guarani Family (10 BILs): 43,869
training pairs;

All BlLs available (39 BlLs): 162,225
training pairs.

For testing, the Matthew chapter from Guarani
Mbya New Testament (970 aligned sentences).



Models

zeroshot: WMT19 model;
mbya: WMT19 model finetuned with bilingual data;

TGf: WMT19 model finetuned with Tupi Guarani family
data;

all: WMT19 model finetuned with all BlLs available data;

dict: WMT19 model finetuned with dictionary dataset;

mbya->dict: mbya model finetuned with dictionary
dataset;

TGf->dict: TGf model finetuned with dictionary dataset;

all->dict: all model finetuned with dictionary dataset;

mbya+dict: WMT19 model finetuned with a merge of
bilingual data and dictionary dataset.
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Qualitative analysis
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All contamined verses we could find....

expected cutput gererated by mbyasdict BLAJ | chrF
hekilled threetapirs hekllled three of the jesus, 24 61
dust. abagel of dust. 21 64
let's take out the stomach ofthispig. i will proncunce thispig. 18 24
then he saw somethinglikea man open adoorin therock |then justasthestonewascomingout ofthetomb,
cliff. something likea manopened the door. i @
the "claw-man" took the indian home to be her husband. this man took theindian and brought him to life. 13 a8
but his foot stuck too. once again he washed his feet. 8 13
don't spill the tea ar da ynu want tn wet the hed dn ynu-nnf untiethe strap nf yrur sandalcar candak?
completely? / 17
the pernilonzsbit the one who was sleeping. thedove dove. 5 6
wil it be by chancethzt bad things happento us? have we not turned ablind cycto cvil? 4 13
ifhewasn't sck, it wouldn't havecome. ifi hadn 't teen born,i would have never been born. 4 23
ifyou had treated me | would have been cured. ili die, idig; 4 4
wren evening came, the birds were singingand SInging, but |and the one who drninksthe spint remainsin it, though the
the indian was still stuck. sairit remains. 3 17
i said sometting like, "you what came alrezdy what lzugh at | he was very pleased with the way he talked about it: "we
guarani.” could havebought a hat that would belong to jesus" 3 17
sawingcable snall tree with adjective subordinate prayer; 0 11

14 of 300 (4.7%) presented some level of contamination (including 2 direct "Jesus" citations)
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Final discussion

The study
demonstrates that
using culturally toxic
data can
significantly
improve the
performance of
LLM-based
translators for ULR
languages

- 30% improvement

Group Name / DOC ID / Month XX, 2022 / © 2022 IBM Corporation

The use of culturally
toxic data can lead
to potentially
problematic outputs

- 47%
contamination

Careful
consideration and
communication
with the
communities
involved

We suggest its use
only in controlled
situations to
mitigate negative
effects,
emphasizing the
importance of
community
involvement and
decision-making in
the use of such
tools.

The results highlight
the need for more
diverse training data,

- future efforts to
involve academic
works, community-
created data, and
synthetic data
generation in
collaboration with
linguists and language
experts to enhance the
translation quality
while respecting
cultural sensitivities.
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Contributions

* Understanding that the Bible is toxic in Indigenous contexts.

- Quantification of the impact of the use of culturally toxic Bible data
in the creation of Transformer-based Indigenous language models.




