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Machine Translation



Agenda

➢ Papers 

➢ Data 

➢ Models 

➢ Evaluation 



Papers

➢ No Language Left Behind: Scaling Human-Centered Machine Translation.  
➢ 06.2022 
➢ 190 pages 
➢ 38 authors 
➢ 14 first authors and 14 last authors 
➢ 37 from Meta AI Research and 1 from UC Berkeley  
➢ https://research.facebook.com/file/585831413174038/No-Language-Left-Behind--Scaling-Human-

Centered-Machine-Translation.pdf 

➢ Building Machine Translation Systems for the Next Thousand Languages.  
➢ 05.2022 
➢ 77 pages 
➢ 24 authors  
➢ 2 first authors 
➢ All from Google 
➢ https://arxiv.org/pdf/2205.12654



No Language Left Behind: Scaling Human-
Centered Machine Translation



Data / Human Translated

➢ Flores-101 
➢ 101 languages 
➢ 3001 sentences from English Wikipedia 

➢ Flores-200 
➢ 204 languages 
➢ The same 3001 sentences from English Wikipedia



Data / Human Translated (2)

➢ NLLB-Seed 
➢ 39 languages 
➢ 6000 sentences from good Wikipedia Articles 
➢ No human verification 

➢ NLLB-MD 
➢ 6 languages 
➢ 4 domain (News, Health, Formal Speech, Informal Speech) 
➢ 3000 sentences
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Data / Mined
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Data / Mined (2)
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Data / Mined (3)

➢ fasttext 
➢ Trained on NLLB-Seed



Data / Mined (4)

➢ Common Crawl and ParaCrawl 
➢ Like in earlier CCNet and CCMatrix 

➢ Language Identification filtering 
➢ If a sentence language does not match a document language, discard 

➢ Heuristic filtering 
➢ >20% punctuation, URLs, etc. 

➢ Deduplication 
➢ Language Model filtering 

➢ Is applied only to English data, but due to bitext mining it is ok



Data / LASER3

➢ LASER model (teacher) 
➢ 93 languages from OPUS 
➢ 5 layer biLSTM + maxpooling 
➢ Sentencepiece 

➢ LASER3 model (student) 
➢ 12 layer transformer 
➢ 1024 hidden 
➢ 250M params
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Model / Details

➢ NLLB-200 
➢ Mixture of Experts 
➢ Curriculum learning 

➢ Denoising Autoencoder (+) 
➢ Causal Language Modeling (-) 

➢ Self-Supervised Learning 
➢ Back-Translation



Model / Details (2)

➢ NLLB-200 
➢ Transformer encoder-decoder  
➢ replace FFN in every 4-th Transformer block with a Sparsely 

Gated Mixture of Experts layer containing 128 experts 
➢ model dimension 2048 
➢ FFN dimension 8192 
➢ 16 attention heads 
➢ 24 encoder layers  
➢ 24 decoder layers 
➢ Shared embedding weights  
➢ EOM with peom=0.2.  

➢ The model has a total of 54.5B parameters and FLOPs similar to 
that of a 3.3B dense model.



Model / Dataset

➢ Primary Bitext 
➢ NLLB-Seed 
➢ 661 en-xx MT dataset 

➢ Mined Bitext 
➢ 784 directions 
➢ xsim < 5 

➢ Monolingual data 
➢ 192 languages



Evaluation / Metrics

➢ BLEU 

➢ spBLEU 
➢ Based on sentencepiece 

➢ chrF++ 
➢ Symbol n-grams & token unigrams and bigrams



Evaluation / Results

➢ Comparison with enterprise 
systems 

➢ Comparison 
➢ spBLEU / chrF++



Evaluation / Results (2)

➢ Comparison with academic 
systems 

➢ Comparison 
➢ BLEU / chrF++



Evaluation / Results (3)

➢ Human Evaluation 
➢ 15 from Eng 
➢ 15 non-Eng 
➢ 4 to Eng 

➢ XSTS score 
➢ From 1 to 5 
➢ Smart aggregation
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