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Bitexts are not Always Parallel 

 He was born in London.  त्याचा जन्म लंडनमध्ये झाला.

GLOSS: He was born in London.
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Bitexts are not Always Parallel 

 She visited her sister.  ते डॉक्टरांना भेट देत आहते.

 He was born in London.  त्याचा जन्म लंडनमध्ये झाला.

GLOSS: They are visiting the doctor.

GLOSS: He was born in London.
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Bitexts are not Always Parallel 

 She visited her sister.  ते डॉक्टरांना भेट देत आहते.

 He was born in London.  त्याचा जन्म लंडनमध्ये झाला.

 I am not going back.  मांजर ितचे अन्न खात आह.े

GLOSS: They are visiting the doctor.

GLOSS: He was born in London.

GLOSS: The cat is eating her food.
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Audits of Mined Bitext Reveal  
Systematic Quality Issues

The vast majority of low-resource languages 
contain less than 50% valid translations. 

[Kreutzer et al.]

Only 36% of En-Fr WikiMatrix 
sample are exact translations 

[Briakou & Carpuat]
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Bitext Filtering as the Standard Approach 
to Bitext Quality Improvement
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Bitext Filtering as the Standard Approach 
to Bitext Quality Improvement

 She visited her sister.  ते डॉक्टरांना भेट देत आहते.
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•What if we cannot afford filtering (e.g., low-resource)? 
•How do we handle imperfect translations beyond noise?
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INPUT

OUTPUT

He is visiting his sister. 

 ते डॉक्टरांना भेट देत आहते.

He is visiting a doctor.

BitextEdit: Automatic Editing for 
Improved Bitext Quality 
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INPUT
He is visiting his sister. 
 ते डॉक्टरांना भेट देत आहते.

He is visiting a doctor.

Gloss He is visiting a doctor

✓  Light editing  
✓  Translate from scratch  
✓  No editing (copy) 

Edit as necessary… OUTPUT

BitextEdit: Automatic Editing for 
Improved Bitext Quality 
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INPUT
 I am not going back.

 मांजर ितचे अन्न खात आह.े

 मी परत जात नाही.

Gloss The cat is eating her food.

Gloss I am not going back.

✓  Light editing  
✓  Translate from scratch  
✓  No editing (copy) 

Edit as necessary… OUTPUT

BitextEdit: Automatic Editing for 
Improved Bitext Quality 
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INPUT
 He was born in London.

 त्याचा जन्म लंडनमध्ये झाला.

He has born in London.
✓  Light editing  
✓  Translate from scratch  
✓  No editing (copy) 

Edit as necessary…

Gloss He was born in London.

OUTPUT

BitextEdit: Automatic Editing for 
Improved Bitext Quality 
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Sequence-to-Sequence 
Transformer

BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate
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BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate

Sequence-to-Sequence 
Transformer

�x(n)  ते डॉक्टरांना भेट देत आहते. �y(n) He is visiting a doctor. 

Original reference 
given in parallel texts
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BitextEdit: Learn to Reconstruct Original  
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�y(n) He is visiting a doctor. �x(n)  ते डॉक्टरांना भेट देत आहते.

He is visiting his sister.� ̂y(n)

Original reference 
given in parallel texts

Mined Reference 
extracted using LASER
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BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate

Sequence-to-Sequence 
Transformer

�y(n) He is visiting a doctor. �x(n)  ते डॉक्टरांना भेट देत आहते.

He is visiting his sister.� ̂y(n)

+log p([ < e > y(n)] |(x(n), < MASK > ))log p([ < e > y(n)] |(x(n), ̂y(n)))

Original reference 
given in parallel texts

Mined Reference 
extracted using LASER
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Sequence-to-Sequence 
Transformer

�y(n) He is visiting a doctor. �x(n)  ते डॉक्टरांना भेट देत आहते.

He is visiting his sister.� ̂y(n)

+log p([ < e > y(n)] |(x(n), < MASK > ))

�x(n)  ते डॉक्टरांना भेट देत आहते.

<MASK>

log p([ < e > y(n)] |(x(n), ̂y(n)))

BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate
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+log p([ < e > y(n)] |(x(n), < MASK > ))log p([ < e > y(n)] |(x(n), ̂y(n)))

+log p([ < f > x(n)] |(y(n), < MASK > ))+log p([ < f > x(n)] |(y(n), ̂x(n)))

Bi-directional Training 

BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate
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+log p([ < e > y(n)] |(x(n), < MASK > ))log p([ < e > y(n)] |(x(n), ̂y(n)))

+log p([ < f > x(n)] |(y(n), < MASK > ))+log p([ < f > x(n)] |(y(n), ̂x(n)))

Where does this supervision                                 come from?(x(n), y(n), ̂x(n), ̂y(n))

BitextEdit: Learn to Reconstruct Original  
from Noisy References & Translate
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BitextEdit: Mine Potentially Imperfect 
Translations for each Text in Given Bitext   

x(n)

y(n)

̂y(n)

̂x(n)
{CCMatrix 

Parallel Text 

Noisy Reference Extraction:  
Mine Imperfect Translation from unlabeled texts 
Similarity based multilingual sentence representations
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Experimental Settings 
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✓  Training data: 
‣ CCMatrix Bitexts 
‣ Revise Pool B 

✓  Model: 
‣ Transformer NMT 

✓  Evaluation: 
‣ BLEU (spm-BLEU) 
‣ FlORES test set



Does the Revised Bitext Provide More 
Reliable Training Signal than the Original?
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BitextEdit: Revised Bitext yields better 
Translation Quality than the Original
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Improved Low-Resource Machine Translation

alternative approach for 
bitext quality improvement
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alternative approach for 
bitext quality improvementsynthetic supervision

translation quality 
improvements on 10 tasks

QUESTIONS?


