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Datasets: 
• IndicMT Eval with MQM type data
• WMT 2017-2022 with DA type data
Meta Evaluation through Correlation:

The choice of N (in N-gram) Variances of bytF++ and chrF++ with different settings

Corr.↑

bytF++ with different n-grams settings

Why byte-level?

江边
河边

Byte RepresentationChinese Character

E6 B1 9F E8 BE B9

E6 B2 B3 E8 BE B9

riverside

Example:
two Chinese words as reference and candidate

Precision:

word-level 1-gram: 0

char-level 1-gram: 1/2
2-gram: 0

byte-level 1-gram: 4/6
2-gram: 2/5
3-gram: 1/4
4-gram: 0

1. character n-gram captures sub-word-structure similarity,
3. chrF > BLEU
2. there are sub-character-structures in Non-Latin characters
3. byte n-gram captures sub-character-structure similarity,
3. bytF > chrF > BLEU

A>B means method A shows a higher correlation with human evaluation than B 

How to calculate?
Precision/Recall of a specific n-gram
• Gn is the set of byte-level n-grams

averaged Precision/Recall F-score from Precision/Recall

when Gn extends to byte- char- and word-level

water side

riverside

江边

Byte RepresentationChinese Word

1 token 6 tokens

E6 B1 9F E8 BE B9江边
2 tokens

Chinese Characters

BLEU (Papineni+, 02) chrF (Popovic+, 15) bytF (ours)

bytF is an automatic MT quality 
evaluation metric that captures fine-
grain information within characters


