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Introduction
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● Pre-trained language models (LMs) foundational for most NLP systems
○ Learns things from unlabeled text that it wouldn’t have learned otherwise

● LMs unobtainable for many low-resource languages, but things are changing
○ Gessler and Zeldes (2022): as little as 500K words

● Evaluations: scarce outside of English, critical for assessing LM capabilities, 
supporting LM development

https://aclanthology.org/2022.mrl-1.9/


Example: MasakhaNER (Adelani et al., 2022)
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Named entity recognition (NER): identify words which refer to named entities 
such as people, organizations, or places

Mbiram ak Baraag Obamaa moo ko ubbil ay bunt .

https://aclanthology.org/2022.emnlp-main.298/


Example: MasakhaNER (Adelani et al., 2022)
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Named entity recognition (NER): identify words which refer to named entities 
such as people, organizations, or places

Mbiram ak Baraag Obamaa moo ko ubbil ay bunt .
PERSON 

https://aclanthology.org/2022.emnlp-main.298/


Example: AmericasNLI (Ebrahimi et al., 2021)

Natural language inference (NLI): given a premise, judge whether a hypothesis 
is entailed, contradicted, or neutral
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https://arxiv.org/abs/2104.08726


Example: AmericasNLI (Ebrahimi et al., 2021)

Natural language inference (NLI): given a premise, judge whether a hypothesis 
is entailed, contradicted, or neutral
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https://arxiv.org/abs/2104.08726


Motivation

7

● Making evaluation datasets is expensive!
○ AmericasNLI covers 10 American languages
○ MasakhaNER covers 20 African languages
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Motivation

9

● Making evaluation datasets is expensive!
○ AmericasNLI covers 10 American languages
○ MasakhaNER covers 20 African languages

● How many people would be needed to cover more languages?
● Could we trade quality for quantity?



Approach
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● Observation 1: New Testament (NT) translations extremely common
● Observation 2: OntoNotes (Weischedel et al., 2013) has a richly annotated 

NT translation



Approach

11

● Observation 1: New Testament (NT) translations extremely common
● Observation 2: OntoNotes (Weischedel et al., 2013) has a richly annotated 

NT translation
● Idea: Could we automatically project (Yarowsky and Ngai, 2001) annotations 

from OntoNotes’ NT onto others?

https://aclanthology.org/N01-1026/


PrOnto

● Observation 1: very many languages have a New Testament translation
● Observation 2: OntoNotes has a New Testament translation in English
● Proposal: project annotations from Ontonotes to a given target language by 

aligning verses

12



Annotation Projection: Referential NP Counting

       Then the high priest asked Stephen, “Are these charges true?”
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Annotation Projection: Referential NP Counting

3      Then [the high priest] asked [Stephen], “Are [these charges] true?”
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Annotation Projection: Referential NP Counting

3      Then [the high priest] asked [Stephen], “Are [these charges] true?”

?      महायाजक ने उनसे पूछा, “क्या यह आरोप सच है?”
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Annotation Projection: Referential NP Counting

3      Then [the high priest] asked [Stephen], “Are [these charges] true?”

3      [महायाजक] ने [उनसे] पूछा, “क्या यह [आरोप] सच है?”
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Methods

● We frame 5 sequence classification tasks and produce data for them via 
annotation projection

● Use all CC Bibles at ebible.org: 1051 translations in 859 languages
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Projection is Not Perfect

● How likely is it that one of these 
annotations would also be 
appropriate for a translation of 
John 11:35?
○ Would sentential mood 

always be declarative?
○ Would an NP and a VP 

always be top-level sister 
constituents?
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Projection is Not Perfect

● How likely is it that one of these 
annotations would also be 
appropriate for a translation of 
John 11:35?

● Projection is imperfect 
because of translation and 
grammatical differences

● But if some of the annotations 
are correct, the dataset might 
still be useful
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Tasks (3 out of 5)

● Non-pronominal Mention Counting (NMC): how many non-pronominal 
referential NPs in a verse?
○ Non-pronominal: because pronoun usage famously varies much between 

languages

Then [the high priest] asked [Stephen], “Are [these charges] true?”

20



Tasks (3 out of 5)

● Non-pronominal Mention Counting (NMC): how many non-pronominal 
referential NPs in a verse?

● Proper Noun in Subject (PNS): is the subject of the first sentence a proper 
noun?

Then the high priest❌ asked Stephen, “Are these charges true?”
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Tasks (3 out of 5)

● Non-pronominal Mention Counting (NMC): how many non-pronominal 
referential NPs in a verse?

● Proper Noun in Subject (PNS): is the subject of the first sentence a proper 
noun?

● Sentence Mood (SM): mood of the first sentence declarative, interrogative, 
imperative, or other?

Then the high priest asked Stephen, “Are these charges true?”
                                  DECL
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Tasks (3 out of 5)

● Non-pronominal Mention Counting (NMC): how many non-pronominal 
referential NPs in a verse?

● Proper Noun in Subject (PNS): is the subject of the first sentence a proper 
noun?

● Sentence Mood (SM): mood of the first sentence declarative, interrogative, 
imperative, or other?

● All available verses in each translation are used, and some data is held out
● Model to be evaluated is trained on each task, tested on the held-out data
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Evaluation

● Run tasks with a wide variety of pretrained models and Bibles
○ Some models are monolingual, others are multilingual

● Assess accuracy
● Compare to a “guess the most common answer” baseline
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Hypotheses

● What are we hoping to see?
● If models reproduce other findings about their relative qualities, we have 

reason to believe the projected annotations are partially correct
○ Monolingual LMs tend to outperform multilingual ones (e.g. Angerri et al., 2020)
○ In “low-data” scenarios (between 0.5M and 10M words), much smaller LMs tend to 

match or exceed “normal-size” LMs (Gessler and Zeldes, 2022)
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https://aclanthology.org/2020.lrec-1.588/
https://aclanthology.org/2022.mrl-1.9/


Example: Indonesian

● Monolingual LM (BERT) always  
outperforms one or both of the 
multilingual LMs (mBERT, 
XLM-R)

● Smaller monolingual LMs 
(μBERT-M, μBERT-MX) match 
or exceed larger LM (BERT)
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Conclusion

● Evidence that projections are at least partially 
sound

● Method for creating LM evaluations that only 
requires a NT translation

● Pre-applied to 859 languages 
● Aim: support LM work on “low-resource” 

languages
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Is Your Language Included?


