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Motivating Problem

» Traditional human translation of sacred texts into
underrepresented languages is very time-consuming and
resource-intensive.

» The scarcity of skilled translators for these languages

delays the availability of important cultural & religious texts.

» Advanced models like ByT5 can enhance the accuracy of
these translations, improving accessibility to sacred
literature.

Contributions

» Developed a ByT5-based multilingual translation model
tailored for translating the Bible into underrepresented
languages.

» Trained the model on the Johns Hopkins University Bible
Corpus to capture intricate linguistic nuances of
character-based and morphologically rich languages.

» Achieved significant improvements in translation quality
and accessibility of sacred texts for underrepresented
languages using the BLEU score and sample translations.

Methodology Overview

1. Model Selection and Training:

> The ByT5 model was chosen for its proficiency in
byte-level tokenization, which is crucial for handling subtle
linguistic differences in underrepresented languages.
> The dataset used was the Johns Hopkins University Bible
Corpus, encompassing a wide array of linguistic variations,
providing a comprehensive foundation for the model.
2. Parameter Tuning:

> The training hyperparameters were optimized through an
iterative experimental protocol, focusing on adjusting the
learning rate (LR), early stopping, patience, and batch size.
> Final configuration: an LR of 0.0002, a scheduler factor of
0.5, patience of 10, a batch size of 48, and 50 max epochs,
with early stopping typically occurring around epoch 43.
3.Data Handling:

> The dataset comprised 3 million pairs of source-target
translations, cleaned and aligned to ensure verse-parallel
structure, which is ideal for machine learning applications.

> A byte-level tokenization enabled the model to handle
character-based and morphologically rich languages,
leading to better generalization across languages.

4. Evaluation Metrics:

> The translation quality was assessed using the BLEU score,
comparing the model’s outputs with human translations.

> Additional qualitative analysis was conducted through a
series of sample translations highlighting its capability.

» The translations below illustrate ByT5’s ability to produce
accurate translations across multiple languages,
demonstrating its effectiveness in maintaining semantic
integrity and handling diverse linguistic structures,
particularly for underrepresented languages.

Language

Target text

Translated text

English

Jesus heard that John was put in prison , so he went back to Galilee.

When Jesus heard that John had been arrested, he went back to Galilee.

And He warned them to tell no one about Him.

And he charged them that they should tell no man of him.

Today your Savior was born in David’s town. He 1s Christ, the Lord.

for today in the city of David a Saviour was born to you, which is Christ
the Lord.

Spanish porque decia : « Si toco tan solo su manto , seré salva . » Porque decia: Si tocare tan solamente su vestido, seré salva.
y diciendo : « Tu , el que derribas el Templo y en tres dias lo reedificas , | y diciendo: T, el que derribas el templo, y en tres dias lo reedificas,
salvate a ti mismo . Si eres Hijo de Dios , desciende de la cruz . » salvate a ti mismo. Si eres Hijo de Dios, desciende de la cruz.
Jesus salio llevando su cruz , para ir al llamado « Lugar de la Calavera » | Y llevando su cruz, sali6 al lugar que se dice de la Calavera, y en hebreo
( que en hebreo se llama Golgota ) . Golgota;
Marathi | guTe SaTeATIAwAT A Slerd! AT SI0T 31Te ¢ 3FgTd |idT, 318 A | R I3t e Rrsarerr gorae! 3for Fgoter, « sarearfasd ar
U T OIS FgCel. STeTdl &Y VT 3Tg & fae.
30T A HTEY HeUTS TATTAT JAT AATHE WG Tl HdY AT | 0T T HIET AT THATTAT Tt ATTHED e 3ol hadd W
gld. gIdl.
TR 37T &1 STA? TFET 3Tl BT § o WIeRqaeh VeheiTel. “ 3T ATAT 1 shel TTigaT? o A AT TQH & AT sTeFehl Shadel.
Chinese

W, (BSCEIRMEA] BT AR s e 25 1, Bk f, 7

woe, SO IR ] BAT R B AR SO I A 1, Bk bR, 7

BRI, XAMATTEH AR, R SR th il 1Rk,
(24 BY (- (& B 3 J0 )

BRI, XMARTTE AR, R SRR thir 1k,
(224 BY 1 (& B 3 10 )

N EA AL, AER s ST, DAERRR AT S 24
ZRATIEI T,

MR EATLA LS, AER RS (S eT], DACERRR AT A& 2 XA
SERATIE H k.

» Below are additional sample translations generated by
ByT5, accurately translating complex religious narratives
across a variety of languages, including those that are
character-centric and underrepresented.

Language Target text Translated text

English Since that harbor was not a good place for the ship to stay for the winter, | And because the harbor was not commodious to winter in, the more part
most of the men decided that the ship should leave . They hoped we decided to put to sea from there, if somehow they could reach Phoenix,
could go to Phoenix and stay there for the winter . Phoenix , a city on the | and winter there; which is an harbor of Crete, facing southwest and
island of Crete , had a harbor which faced southwest and northwest . northwest, and spend the winter there.
And when they had entered, they went up to the upper room, where they | And when they were come in, they went up into the upper chamber,
were staying, Peter and John and James and Andrew, Philip and Thomas, | where they were abiding; both Peter and John and James and Andrew,
Bartholomew and Matthew, James the son of Alphaeus and Simon the Philip and Thomas, Bartholomew and Matthew, James the son of
Zealot and Judas the son of James. Alphaeus, and Simon the Zealot, and Judas the son of James.

German Und diese Rede von ihm verbreitete sich in ganz Judda und in die ganze Und diese Rede tiber ihn erscholl in ganz Judda und in alle umliegenden
Umgegend . Lander.
Es kamen auch Zollner , um sich taufen zu lassen , und sagten zu ihm : " Es kamen aber auch Zollner, daB sie sich taufen lieBen, und sprachen zu
Meister , was sollen wir tun ? " thm : Meister, was sollen denn wir tun?

France Et ce qui est tombé¢ entre des €pines , ce sont ceux qui ayant oui la parole | Et ce qui est tombé parmi les épines, ce sont ceux qui, ayant entendu la
, et s'en étant allés , sont €touffes par les soucis , par les richesses , et par | parole, et s'en étant all€s, sont €touffes par les soucis, par les richesses et
les voluptés de cette vie , et ils ne rapportent point de fruit a maturite . par les voluptés de cette vie, et ils ne portent point de fruit a maturité.
Si donc , méchants comme vous 1'étes , vous savez donner de bonnes Si donc vous, qui €tes méchants, savez donner a vos enfants des choses
choses a vos enfants , a combien plus forte raison le Pere céleste bonnes, combien plus votre Pere céleste donnera-t-il le Saint-Esprit a
donnera-t-il le Saint-Esprit a ceux qui le lui demandent . ceux qui le lui demandent?

Russian HO TIMCajl BaM , OpaTusi , ¢ HEKOTOPOIO CMEJIOCThIO , OTYACTH KaK ObI B Ho s moBoIBHO cMeIo Ticall BaM 0 HEKOTOPBIX JIeliaX, KOTOPhIe MHE
HaIlOMHUHAHME BaM , [0 JaHHOM MHE oTbora OmnarogaTtu XOTeJIOCh ObI, YTOOBI BbI 3aIIOMHUJIU. S c/i€nal 3TO, IOTOMY YTO

JapoBaHO MHE OBLIO I10

U B apyrom mecte ITucanus ropoputcs: «Ouu Oynyt cmoTpeTh Ha Toro, | U emé B apyrom [ mecte | [Tucanust roBoputcs : Bo33psT Ha Toro,
KoToporo npoH3unm» . KoToporo npoHn3umu.

Japanese o, Htbd, TOFEERMLTELHD IV, Thbhb, Ehn, kb d, ToHERKHMLTESALI W, ZDZ I

CHOATRIZEBTODBLDIEEH. 5bL b IilEN
ABNTWVWS, ¥L T, E—t0AETRELENDIZ LI TE
2T XRTOFIZODWTSH,

LBFFEDDBLDETH. SHREPEIZENZADRTWVWS,
LT, E—tEDHETRFELINDZIZEHFLLOT

IhbnZeuHELI-DE. = rbl-LICLE->TTH%E
H3-THd, LI IC@BHTEHEHL»HSD, LHIrL. BX
LRIV, - LEEEICHECHE>»TWS, |

INbNDZeaEHUWEL»EIZELIEZDIE. bEzLICHh-> T L%
Ha-dThHd, bixt-btiF. o TRELERPHEHI»H D, LH
L. FeHLAEw, bizLEEHICHE->TWS |

Conclusions

» The ByT5 model achieved a BLEU score of 0.27, correctly

handling translations of underrepresented languages.

» Advanced NLP models can significantly improve the
accessibility and cultural preservation of sacred texts for
communities with limited linguistic resources.
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