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Automatic Machine Translation Evaluation?

Try BYTF

bytF is an automatic MT quality

evaluation metric that captures fine-
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Why byte-level?

1. character n-gram captures sub-word-structure similarity,

chrF > BLEU

Example:

two Chinese words as reference and candidate

Chinese Character

Byte Representation

Precision:

word-level 1l-gram: 0

char-level 1-gram: 1/2

. . N
2. there are sub-character-structures in Non-Latin characters \/ [ ﬁ —— F6B1 9F FSBE B9 2-gram: 0
3. byte n-gram captures sub-character-structure similarity,
bytF > chrF > BLEU ST N 75 byte-level 1-gram: 4/6
JF'\ 3/ — E6B2B3 E8BEB9 2-gram: 2/5
A>B means method A shows a higher correlation with human evaluation than B - 3-gram: 1/4
water side 4—9 ram: 0
riverside
How to calculate?
Precision/Recall of a specific n-gram averaged Precision/Recall F-score from Precision/Recall
* G@G,is the set of byte-level n-grams
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“) when G, extends to byte- char- and word-level
Pearson Correlation Coefficient Kendall’s Tau
OUtperformS BLEU/ ChrF Direction BLEU CHRF BYTF BLEU CHRF BYTF
Eng-Hin (IndiCMT) 0.2600 0.291812,0 0.346220’0’()4( 0.1725 0.20129,0 0.263120’0,0--
Datasets: Eng-Guj (IndicMT) | 0.2978 0.4269,0 0.4725600: | 0.2472 0.28570; 0.3284,3 0+
NI Evl with MQM type data [ IR |1 BT Datibon | DT D3 0
. ng-lam (ndic . . 6,0 : 20,0,0t : - 6,0 : 20,0,0t
* WMT 2017-2022 with DA type data Eng-Mar (IndicMT) | 0.1954 0.2656,0; 0.33271300: | 0.1468 0.170945: 0.226813 0 ot
Meta Evaluation through Correlation: Ben-Hin (Wiki21) | 0.0901 0.115620 0.1165640: | 0.0563 0.06690 0.067316.9 ot
Hin-Ben (Wiki21) 0.1116 0.19152’2 0,19742,2’(” 0.0956 0-11446,4 0.116216,0,0--
® Eng-Guj (News19) | 0.3992 0.47609; 0.477416605 | 0.2845 0.336650 0.3377¢¢.9¢
AY L n =
X nput dh Eng-Jpn (News20) | 0.3615 0.414455; 0.4213559; | 0.2509 0.276950; 0.25766.5 1
Human . Eng-Jpn (News21) | 0.2645 0.3197292+ 0.3189299¢ | 0.1740 0.195329¢ 0.18952 2 91
Reference Judgement | Correlation 4 ’ = ’ =
Eng-Zho (Newsl7) | 0.4197 0.471729+ 0.4708¢22+ | 0.2991 0.3203292¢ 0.31966 2 21
[ tarstation aluation Metric Eng-Z:no (Newsl8) | 0.3101 0.34925 93  0.3545590+ | 0.2209 0.24245 5  0.24445 5 o4
Eng-Zho (News19) | 0.2262 0.248139+ 0.2503222¢ | 0.1350 0.1491591 0.14896 2 21
Eng-Zﬁno (NCWSZO) 0.2672 0.30972,21 0.31472,2,21 0.1720 0.19542,21 0.19622,2,21
Eng-Zho (News21) | 0.1703 0.183459; 0.1820629; | 0.1050 0.114959; 0.1137¢ 294

The choice of N (in N-gram)

bytF++ with different n-grams settings
Word Order = 0 Word Order = 2
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Variances of bytF++ and chrF++ with different settings

Pearson's r

0.2 -

Rag N

0.4 -

. 4t

Kendall's T

4

Talm Mlar

Hin  Guj Mal
(a) bytF

0.5 -

0.3- i?
0.2

@

0.4 -

0.3

0.2-q>

Hin  Guj

Mlal Talm Mar
(b) chrF




