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Co-attention Mechanism for Document-level Neural Machine Translation

LI Jingyu'?, FENG Yang'’
(1. Key Lab of Intelligent Information Processing, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Neural machine translation (NMT) has achieved remarkable progress in recent years. However, how to
model contextual information when translating a document is still a problem worth discussing. Traditional attention
mechanism considers all the words in source sentences, whereas translating a sentence relies solely on very sparse
tokens in large document. For this purpose, we introduce a co-attention mechanism to capture the context by combi-
ning hard attention and soft attention. Specifically, the hard approach is used to select the source historical words
related to the current sentence to be translated, and then soft attention mechanism is used to further extract the con-
text information needed in the current translation. Experiments show that our method leads to strong improvements
in translation quality, greatly outperforming the baseline models.
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L CTVSUB ™ Gl 058 2 48 00 16 i 25 B 45
HAR® LN SCHAE 55 i 52 0080 Y 57 %80 g i
BLO . AR A L R ) R SCER A =X S
FIFE,

X TR SO B AR B RN S R U
BLEU-A"AE 374 48 4 » A CR AT multi-bleu i
N i A

x1 HBEEHUHER

TED Talks Subtitles

Data |W| |W|
[sf —— |s| ——
Zh En Zh En

Train 0.2M 4.2M 4.5M 2.2M 12.1M 16.6M
Development 0.8K 22.3K 21.1K 1.1K 6.7K 9.3K
Test 5.5K 0.1M 0.1M 1.2K 6.7K 9.4K

4.2 LIGHTS

Xt YN0 76 D8 v 1 ICTCLAS® 347 T
o3 iR AL PR, S i v R AT T A AL BRI N B AL
B Xk Ao 228 F1 3 T X6F 199 ) Y S R L [R) R A S g v
A3 2R 3R A0 6 4 500 (byte pair encoding,
BPE) /S B A 0 B PE 8.0 . LA ia) Sy 8 9 PR J0 119 52
6, LT it A SC v AR R 30K | 3] 2R KN, A
TED v YF & £ B 50 51 3 55 98. 626 F 99. 304 f iR
i E bR SCAS, 7E TVSUB T8 8088 45 | 43 7
5 98. 2% F1 99. 4 %0 il P S A H B SCAS . LAFE Y
XoF 4 R Sy 0 PE B G Y SE B, BPE SR 0 Y 1RV R B
S L6 K, 76 P E08 48 b 0 I 2R il b SO B 36 %
¥k 100% ,

AR T Transformer Base #7541 il & , 1]

] 44 N A ) B B SR T A BUARR 2 512,
B P 2% (4 rh ] J2 B0 TR 2 048, £ 36 7 75 1 0 )2 8K
Hy 8, AT AT LA FRATERA P T Drop-
out J5 3% » 43 B 78 2 1 7 AR R % A — )2 B HI 5
Z L m A Dropout f lL3IE N 0.1, SEMLA
fi F T A BE ML AR B R 7 vk AR i Rl 1 K
Xof KO R AT AL A0 B A B R/ NBR R 1 024 A
token DAY, 2% 2 3R A 35 9 Adam B350 i
T3] (6=10 ",8,=0.9,8=0.98), FAIMH
5 JE 4 2 GE A ) 1) B4 (warm up) A1 (de-
cay) SRS, I B warm-up B 4 000,

AR AL IR 1 o A v S R RNk
R 10, Sk T U /N i 5 13 S 1 K B G T B AR 43 1 B
M, 15 8 K BE E 5T (length penalty) (9 & %0 « = 0. 6
Xof A 1 128 SCHE AT FHE T R B AT 40 e R M AE S B
B RS,

4.3 FEXRHER

S AER S 2, /8 T TED Talks #1 TV-
SUB B3 SCE 45 1 #9 BLEU-4 55525 5,

®2 A E#HEE LK BLEU-4 547

Systems TED Talks| A TVSUB A
Transformer 18. 86 29. 89
Our method 19. 66 +0.80| 30.38 |+0.49
Transformer-+ BPE 20. 25 30.58
Our method+ BPE 20.72 |+0.47| 30.86 |+0.36

XF b I R AL A AL A B A A
ML R G Transformer #ER1, 7] LUF 3% SCHE
IR AL7E TED Talks 4 % I BLEU {H & T+ T
+0.80, 78 TVSUB # #5 &£ L 42 JI 7 +0.49 4
BLEU, xf 84 0 1) % F 5% 35 5 2 1% i 17 4k B S
AW EAIAE TED Talks %45 5 A1 TVSUB % 4
£ | [t Transformer & 4t 43 W $2 JF 7 +0.47 f1
+0. 364 BLEU, W] 5 T BCA 0 2 I ALH R &
B T IR R A S [ R 1) 1 5 38R 7 1 AR
RE W8 $12 THAIL 25 BH A A0 AR

AL B ELRURD Transformer #5241 2R B
A G (BPE) 9 77 206 15 Rk A7 Ak 3L, 5 335 A5E 7Y

@ https://wit3. fbk. eu
@ BHERETLLFHAFHME: http://www. zimuzu. tv,
http://assrt. net,

@ http://ictclas. nlpir. org
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A PE BE A7 32 T 3 08 B < 19 %) G % ml A3 el 3
P TR UCE M WL A BPE b RO R Y [R)
TEAR Y vh SR 7740 6 G % A0 3RS A SO H AR Y Y
T E X R IG Transformer #5859 42 710 &, %
WIRE AL Rl e B AR R S $E T T AR Transformer £
AU IR EE ST - 5 70 0T G Bt 2 figk 1) 1 530 A g 1)
MAES.

4.4 S5UBAIEHXTEE

F 3 HI A SRER 45 o TED %9 £ & R4
7 BLEU-4 $845. M Al LLE H, 3 T RNNSearch
M =A R HLE B E R4 BLEU {60 Bk T
T Transformer FBEARIHE RS B BIE RS,

#3 SWAIENXRERIILL

Systems Base Model |TED Talks

Existing document-level NMT systems

Hierarchical RNN (Wang 2£%7) | RNNSearch| 12.43

Context Encoder (Jean 2£17)) RNNSearch 12. 46

Cache Model (Tu Zg) RNNSearch| 12.68

Hierarchical Attention (Miculicich

PRt Transformer| 17.79

Our document-level NMT systems

Our method Transformer| 19. 66

Our method+ BPE Transformer| 20.72

AT BT R A TED 3046 4 1 % b i 3% 3¢
BLEU {5 - 7551 A 545 B AL 24 B PR U
M THAERAE RGN RN, XE T RMACE. &
X HL 3 a5 0 4 G B ML B R R L MR REXT L
HE— 2B UE B T A SCHRE Y B B F A R AL RS
T T PRASE T ) A A

4.5 RERKEHZN

1ES2 5 BT B9 TED Al TVSUB #0484, — 4
SEAE IR T R i L AR R R T Y A
HAE AR B E R Y 2o A PO T SRR O Y R
A H i AR BRI A RS SR
WIFARFFE . ik, ATHEER R EHF LN
KEEXF L5 R A, hTHEREEFEENKE
Xof T 5 1 BT (1 5 ), R ATT 0 AN TR B R A R
RO PSS 3R A R R B S R A
R R = LR SR TR AR .

F 4GNSR TED %4l % EA TR &= F A

KR B PR KR BLEU-4 $8 45, Al L& W, 18
Transformer ## 5] A G %5 B 5, BPEHI ALY
PEREX A 2T, M AGS TR AR o 1 AR
MR BRTFRERERN RS, MERERKE
1R 35 T, R 1) P BB SR AR E L I A T HR S 3 R
SN RGERAR A LS., HAT5EN 70,
R HEREAH LA TN 3 F1 5 I RGEMETCA T
R o RV L IR B AL T DATE RS G B K 1S
B AR SR A+ L3 A 19 P B L IR B T 3RATT 04 O vk Ak
PR = ITUARAR B AR .
£4 FTARERETHERER

Context Size TED Talks
1 19.43
3 19. 66
5 19. 64
7 19. 58

5 REERE

RONE RTINS A iy L PR SN EPSWIR N U1
FI A SR T — o B SC 3 A R T PR T
HRES & BB 5 1 5 0 P X R 5 A5 B e e o
JO7 A A T B 0 B0 A 2 AL A BHR AR R h . AP
[Fi) 514 23 T 500 B b i) SE e 45 SRR T B TR
TE R TT AL 51 345 SR 75 3 X6 HIL A B AR5 7 114
BRROR A IR AT AR SRR 525
S5 R FMW] AR SCHR Y A 1 R 7 Ak PR R I AR AR BE
HERF FCBH A PERE L IR WIAS SCHR B IR T AL
T DU 0 b BT A I R T A

TE T 55 45 A6 1 85080 v 0 A o SO OC &
SEJTZATAEN o W g T R 2 AR R R
DA B i /) 2 [ 8y 3 20 O 2% 5 O i o 9 05 4 R 5
B TR B0 R 08 — N E AT FR AT AR R R i AR op ik
— RN

S % 3k
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