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¥—F XAMEERE, MAF ERREEZLEZ R LM, BHaTE 88 AFRTE Atz b, AT
E LA G — AR Z A TAME, BB T 2B EROHE. SR UAREE \#:%%N, REH R E
2O EAEE N MAMGE LRI FIEE AN, BREEAMBREATZEARE T LY 0. RIEAFEE
1ZE R N RR, R T AA 2 B2 867k AAF S 252 £ b 2 d1iF &XJ—_:JTT F, BRE
B, TR ERGRERAFME, FRERETFIFES NN FRE SREAELZGENEN 4, £
A A RENE P R0 S B AR B 3 — R

KR APRAEEE, EE AN, 5 é’J/?»ﬁrHﬁﬁ; % B EMA, FEEEF, REF

REES S TP183
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M ulti-coverage M odel for Neural Machine Translation

LIU Jun-Peng, HUANG Kai-Yu, LI Jiu-Yi, SONG Ding-Xin, HUANG De-Gen

(School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract: The over-translation and under-translation problem in neural machine translation could be alleviated by coverage model. The
existing methods usually store the coverage information in a single way, such as coverage vector or coverage score, but do not take the
relationship among different coverage methods into consideration, leading to insufficient use of the information. This study proposes a
multi-coverage mechanism based on the consistency of translation history and complementarity between different models. The concept of
word-level coverage score is defined first, and then the coverage information stored in both coverage vector and coverage score are
incorporated into the attention mechanism simultaneously, aiming to reduce the influence of information loss. According to different
fusion methods, two models are introduced. Experiments are carried out on Chinese-to-English translation task based on
sequence-to-sequence model. Results show that the proposed method could significantly enhance translation performance and improve
alignment quality between source and target words. Compared with the model with coverage vector only, the number of over-translation
and under-translation problem is further reduced.

Key words: neural machine translation; attention mechanism; sequence-to-sequence model; multi-coverage model; over-translation;

under-translation

m%%tﬁﬂﬁéﬁ%ﬁﬂﬂﬁ‘ﬁmﬂ%‘*ﬁ]%‘ﬁ‘(ﬁ%‘ﬁ‘)ﬁiﬂﬁ%ﬁhﬁ%*ﬁ%‘ﬁ(aﬁ%%)ﬁ‘]&* WK, AP
%]:Il:p(neural machine translation, NMT)& i AW & B FI 563, SR IR KRR EEPERe. T AT P12 B Bl
TEH R o T AR AL 2R e, Horh, S T A AR AL 25 T DR AN [] 1y o 9% 2 4"] R A 0 22 D0 4 3 1 254

« HEGIUH 5 TR T R(2020AAA0108004); [ 5K AR EL =34 (61672127, U1936109)
WIS 1) 2020-04-01; & 0 ): 2020-06-17, 2020-09-30; % ) a]: 2020-10-28
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(KRR 15, 20 A FA 46 22 B 2% (recurrent neural network)! ™), #5414 W 4% (convolutional neural network)* Al [ 7
B 1M %5 (self-attention network)PV4E. F HT, MZEPLASE MM AE 4 B3 BRUE SN G WA B, o
TR 2% T80 128 408 1) T 9 s 10,

FEAR R FASE I S5 5040 AN it oK K T S R D AR M S L2 B0 3R 1 M B R IR R T, (H 2 M LA B IR A T4
1 B P (over-translation) 1 # 73 (under-translation) i) f. 75 5E T 505 MR TEHLZ BRI o, SCRR[7]08
BB 2 (R 4 SR TR Y RS S RO ARC A TR 7 5, B ORI YRS S R Y R e
7 H BB — k. (R TE M S LA BRI b e B A7 A U S B3R (R B 450, IF LA — IR A AT it R #18
e BT AEE S IRE NS, R St LI B 0 13 R 0 16 1)

AT e 2L g R AR o YN A A R, SCHR[81H S GU vk LR B P b K 7 G AR L T A
(coverage model). ¥ 11—~% i I7) # (coverage vector, CV)it kMt e Fh (I EHPE DT 5 8, JFiRPER I
IR, FER ORI TG AR, (3 B I HUE 5 2 O R B0 . 2R, TR0 YR TE & 1A i W &
A48 55 9 i 1] 2 (full coverage embedding vector), £ A0 R o AN W 9% RN PR RE R id =, DAL R
TEASRMEAD I VE . SCERO101F) H 78 #1332 ) WLl (recurrent  attention mechanism)Z5 i & J) B oL B £ (1)
IR R, IRl 4 i 5 2% (conditioned decoder)ydi/b T & B 1E. SCHR[LLTHG AN T P AN BSR4 B 1 22 I 2%
73 0 AR PR RL R K 7 52 (past) FR SR (future) 5 &, I %45 B 48 0 5 D HLSI IR IRAS.

BT UL S MRS ST AR 45 G, H TR O AR G 3 ST 7 3 ) i S S R e v D 45 . SCik[ 12008 1
7 75 #E i (coverage penalty)F14 J& )5 — 14 (length normalization) 2§ 3t % 48 2% (beam search)5i2:, #4551 1E 1% $550
4 LI 2 R R PR A R UEE TR B SR R R, R 1) ) R B S B A . SBR[ 1314 ok
1557 # (coverage score, CS)5I ANRE—ORIL R RE, DL /D R, I AR & 0 BT EEH TES
VR H FRTE S IRV 2 A OC R

R B R b, YRR S BT SCE S e S SR, T A ARE S B SO S SRR A A oG T
AP B, SCER[1414 T _F R 30T ) (context gate) 7%, MRAEIETE S A EARE S LT SO ETERER, 385
PR R SO VTR AR A H BRI E IR S B 17V T LS S LEIAR S A, BRI T 5 B R 4 A R
BRI R R R, SR TE R ST AR B SCR (15738 o A A g s 48 5 v & 3 ML (decoding-history enhanced
attention mechanism) & 37 FT A J5IE 5 18 A H ARG 5 M OCR, AP N1 RS B 126455 1Y T0 47 Hh dk PRYGRIE 5 i
1 H BRGS0 B

BEAR, SCHER 1615 6 J5 V8 & 0 e B O B TR S R T AE Y, RILAEJRIE S, 1% 5 (translation
entropy ) K 1 1] 15 B 2% 5 B U R R, T8 DR vE T — PlORURLBE 21 410K B (coarse-to-fine)HE SR, 73 HIl fif ¥ Ay T
G R 2 PR N R R 2 ) AL, AT 982 8 v 170 5 1) O T 3 1 10

AR BRI EIRETE — R G AR AR G0 WL AR R R v o A R R e R A, {HL ) R AR AN A 58
Al WK 1 PR, fEREE RGBS Kb, JEE S AT P <2 042 R (related to the overall situation)” ¥
BImE L, HetRH (system) # BB E— K. MG N SRR S, Ll i) R4 B B ELE, <“FERe R
AR SR Y 15U (H A0 1 M R A “in the world”, T fA i U e A8 42

F 1 W EREAR RN )

N

SR 1 4)
BiGE AT TR R G A T S SR A R () FE R BV AR B
BEEY Dee‘pjcning the reform of the state oversight system @s a major
- political structural reform related to the overall situation.
LAY Deepening the reform of the national oversight system is a major political System system reform.
Ea Deepening the reform of the state supervisory system is a major political reform in theworld.
27 3 Bl R ‘Deepeping thF: -reform of the country’s supervisiorll system
is a major political system reform to the overall situation.

VE: L RGOR A T IR ERANZE 46 1) Seq2Seq MR, A ifi BIRLR ML SCHRISIZE 26 L R YL L i 52
EAP AT DL, BAT AR B AR 0 8 ot 7 R I SR PR AN 838w R SR A &S, B 17 AR A GRU 14
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25BN A AE AR SR, SEUEE B BCAER, BEim - T ER MRS Fu Rk, A
SCHR i 2 78 i (K R e WL R O S i) 0 i o B, Tl S S AR AR A I AR
I R BB OL; 105 AERRE RS B, A AT i 1) R o 0 BT I SR A i A R [ IR S D B T
AR E A Y SNERE S WNTTE= PN 2 T YK P

ARSC ) T EQNH R S A TS (1) 58 T W 208 w0 B, IF R R o 0 ok T S AL AR
TR, SR T AR e LA R B R A T 3 (2) B E T 2 PR A R A R R e R S BT
2, FERH SR I0UE T 7 n AT MR Rk, 76 CWMT2018 rh e 4k B se gt g Ak, 2 sl &7
TERE L BT R, IR AR e R b, BB i A R LS

o

o

1 HRES

A

11 ETERBEMERHE REIFEE

BT R WU L0 T P A 2R 0 SR P < ) - Rt A L 2 B 5 g U 5 0 2 B 3 B2 1)
SRR, PR HR AR G A % () i RO - T b e 1 (0 R e B 4 8 B N BT X= (XX, X}, AR
ML B PR H ARG T3 Y={y1,Ya.....Yn} IS AFREEE POYXO)REAT AL

PY I X)=TTPCy; 1 y.;.X) (1)
j=1
FLARKAE, 5 T 2 A B AR R (Y, b AR — A H bR IR E y R A KN
Pily<:X)=a(Y;-1,1.5) ()

S, )R ARZE P R ) A I 2R S B SR § R D 1 T 7 W AR A5 7 30 0 50 5 1 F
L R s A SR

t=f(Yi-1.4-1,9) ©
5 =2.3-h @
i=1
- _SPE) ©)
ZkzleXp(ekj)
€ = A‘l_l'(tjﬂ’hi) =V; tanh(\Nati*l +U.h) ©

o hy BUETE TG x LA i S5 1T B BB s, h TR SR A A U A BR A 2R I A A g
o gs, Rk =[h:h1, b, RO Ry 20 S0 T RS 1 8 A S I 2 R R RS, [ 1 BERE R A

o gy AVERIAE, Fox Hbsuninil y, 5 IETE I X RSB AE;

o ATT()s v S5 R 0 B R UL A B8 5

o VLW, Rl U Sk AL

TR NI I, EEE LSO E s AT — A — [ B &, i b S RIS ) ay AN [
ARk, AT AAAL 25 5 AN [F) I 20060 Y58 35 60 T o S AN G 045 225 G BTl . £ ) 5 A e 42
%% (long-short term memory, LSTM)IX | ] #1i F #. JC (gated recurrent unit, GRU), H:M &M KA B2 £ )2,
I HL 22 J2 190 268 48 K 1) 1 i B P 2 W % 4 6 5 PO 4R T2 22 2 M 8 K S B30 12, 19 4% (stacked long-short term
memory)d1, i B i+1 BREFTHE AR T R

C{DWZLSTMi(Cti—I’W—l»XtF]) (7)
x =h (®)
o R =LSTM, (" h %) )
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Horr, LSTM; A1 LSTM,y 23 26755 0 A i+1 2 LSTM, X, ¢ Al 23051367 t I %) LSTM; (%A L e 12 ook
R IR
B, FEUNZRAE (P, yP)hos b, FUIARCORALER A vh 5 A o6 B 2 B0 oA T IR AR R, H A b o 4 K
(10) i 7.
J n
L(O)==3 3.2 logP(y | Y2 (10)
p=1

t=1
12 BZEEE

55 G5 WL 2% B AR R rp U 3] 5 () 15 6 55 (hard-alignment) 5% 28 AN [], fH 8 HL o B PR 20 (1 7 1 WL Ak 42
A1 2 — B 55 (soft-alignment) J5 V2, PR HE LA 7 55 ML AIEEAT G405, SCHR[8]HE Hi il it 7 5 1) & 2 A7 i
AR AL ok A v Py S A L R Y, ) A AR I O A i AR B R R ROl R, NI A R LI T 2
O R B PRI W, LR Z5 i & 1 .

BT T o (T R ) B S A

Attention

269

IIANEE N EIRSE, ERIENTEITEHAR G BECE A (11).
g = ATT(t;,h,CV, ;) =V} tanh(W,t,_, +U R +V,CV ) an
Horp, Vo IBUCERRE, CVi oy R j I ZI RIS 510 18 X % B 1 7 55 ) &2
ERE— DB e G, A GRU W48 5 BEAN R TR 5 18 15 78 o5 1n) & P AR 0 78 A5 ST 538, s ik
WA R (12)FiR.
CV,=GRU(CV, j_;,a,hi,ti-1) (12)
13 BENH
SCHR[1313E H T ROREE 5 A 7RI RE B 3 0 0 SO S &5 — DRI OKY), B & 1 E X 1
T 5 Sk BT E AR T IR T A T T R AR 2R, A A3) R,

v
coverage, = 3, (13)
j=1
FEIERE b, R T IR S 0 5 R R IEE S AT E S, HE AR ARAH TR
cs(X,Y) = %1ogmax(coverage)q B (14)
i1

Wb, PAVWRSH. B)a, KRBT IR 5% A 5 18 SC IS o5 0 B2 M A G, S 200 7 20 38 0 SN SHfE R
VETE S A TR SRR . e PR R B A L (15) TR

score(X,Y)=a-logP(Y|X)+b-cs(X,Y) (15)
Frhr, TogP(YIX)2 7 ABE RS (1) 4% A1 MR R AL, a T b 2 147 4 1A 5 R0 78 26 0 B P 1 2 5
2 ZEBEEMAEDE

AR s 1) AN i o B e D SR B PR AR R I 5 R, (H AR AR R AR A g A D s
AT FT AN Wi LA i) B 0 8 26 AR R HEAT A7 i A ST, ORI i T 0 B T S 0 U A B R 5 g
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1 Je 5 LU B R QAT 800, IR 0 PR SR F T B0 PE 46 RN 1. PRI 7 ik 2 A 0B 8 o5 1) B A A
ffE SRR, (EAEF ] GRU M2 AT BRI, 1 T B E ] (reset gate)sx [ 80 71— & LL Bl i g 2
KL JF H B (update gate) 2% % i — 70 B (B2 o A 6L, DRI mT R aet PR o A B AR 1 A i > B AR R
IR, L AT 5 HOC(E S B, DR T T i T AR B K/ B AN T 3] i (1) 7 e P

H AT T I 220 s 1 R e 2 Mo b e A 05 B R A Sk, Fody B3RSl = HL % e 0 B Ab
PE, DR R Y — R P AR T iR R A 0 2 B A R A R T o 1 RV 5 0 B A R R IR
VERE B, AT AR AR R A3 R0 v i D A Z BE K 52 . R TR 12 20 BO5 I NTE D HLIRL, 2 e ST A
PR A B KA, MU i 1) A ot 2 R U SO A RIS TR R AT 2R p  22 A  l  A
R RRHESL A 2 P,

Decoder
State

Decoder

Source Input H Encoder ]—b‘ I::r:r l—)®—b‘ Context

B2 ZEGRG AL B R A5 1

Input

21 WRBENE

T 20 B 35 0 BUT T R o AR R N 203 45 B N EE S B N E ST, AR EE AT XA Nz H
o ity (91 ST 32 30 (Y, Yo, Y}, BB § IS 2R 5 % (78 5 o0 B00E SO 2w O A T E RS LYY )
SYETE S X (07 7 ) R 2 T Ak Ik BCfE, A (16) 7w,

i
C§, =max[kz:aik,lj (16)

KL, BT R max (IR AE A A LN AN T

(1) St E 5 i) v 7 R P R B AT b 1k

ERHRERL FE rp, A7 5 R Y5 5 1R N 2 AN AR B RS AL, DR, XSS IEGE SRR ) B B A
TEAERT 1A RS, X AFATAS [R5 5 1) 18 2 ) 4 78 56 2 B s L L. /i BRI 2 J5, 78 % 4 2k CS; I
Y 5 £E[0,1]2 8], R4 % T T 7 o 4 BB A 18 TE & W, A% L BRe i as; i o5 2 20
T 1 A, 7E S AT I R, T gk S g R R A 1K T e

(2) fESefdix 55 ARG AN E B ML

W U5V B I 2 o 4 BB S AR L0, L1 X TR P, B 2% ) T 0 3 2 77 2 i 380 9 5 SR IO 5 1 R 1
D0 TR A A ol 128 R R AT e A T LR S K, DR A T RN R I ML 4R S R I BRI 5
22 BREBERE

JZ IR %2 %5 75 A5 (hierarchical multi-coverage, HMC)=E 224 T~ 45 75 [n) 5 & 5 70 B A6 15 S — B0k I B,
R GE R 3 Fow, ok, R EE s e T 0 S O AR A U S R IR 20 23 R4 BT R S R R E )
B, SR, A 55 20 B S B 2 0 B BEAT B0 AT 20 e, AT 9R /D th 48 25 15 5L 25 2k T it
E RN E SRR NILR. B2 E ST E IR ERNTHE I ENARA7) -2 X099,

é|j = A-l_r(tj—l’hl’C\/i,j—l) (17)
exp(§))

d=ar (18)
LY exn(E)
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8; =8 09(C ;) (19)
b, ORRIENAHTR, g() N FER JIBCE 4B E. B j B2 TEE 5 E x I R B0 CVjny, | BT ZI
7 i B H SR BIVEHE 35 E X RVE RO & . FR b, B g()MH A LR .
(1) 4 CSyy BRI, B j I Z0 00 AR 45 o) x 00 s P B, A5 SLAn i, MoKE R 2
g3 PC 25 JEARETE SR DRI, R o) R AT I Uek & AOTBUME, AN 1T IR XA U5 5 ) T AR DR TE.
(2) M CSyy AR /NI, B § IS 2000 B0 45 S0 X 1B 2 PRI, AF R ARAD N, NS TR IRIE E
W 2 MORTE. Pk, e g() AT B N & A, A8 JLRAT LI A P 5 ) 0 S AVE R )
B,
H T CSe[0,1], PRI j 20 o 9 v 5 AV A7 4 A 4 (0 78 o At B T LA 8 3(20) R .
9(CS; )=1-CS;, (20)
o, 1884 1 e ERBORMER 2 LIRSk, iin FE s, B4 8 BI6E 5 55 R H bR i S e i AE s
B R R AT A0 2B R, AEIEFEOLN, B CSy W KA S 9(CS L )EIET 0, M T
AT B R IRE g @i T 0, iAW AN FHRE. A T AN E SR IFEH T 255X R,
FAKA)FN AL LA G1E N B ZE B BRIV 7%, i ARQDPTR.
ay=p-8+(1-u)-a (21)
o, o RIS EL, FSRAE S A A = D 2 B e . th A XD R A 19 o(CS )T H 2
KT P,
9(CS j-)=1-(1-0)-CS (22)

Decoder
State

Encoder
States

Attention

23 T BERE
VAT 2 78 5 A T (parallel multi-coverage, PMC): 2R FH 8 6 1) f2 AN 55 20 2000 EBAMYE, K PP 3545 R
[ S INVE R JIVLE]. TR R JIRE R, (B B 2l B8 56 1) A 55 4 BOX P Rl G615 B AE A LG
Wi, BRI 4 FioR. SPAT 228 s SR B I BGE T L A R (23) .
€ = A-I_r(tj—l’hi’Cvi,j—l’Cs,jf]) ZVZ tanh(Watj—l +U,h +VaCVi,j—l + SaCS,j—l) (23)
Horp, S, W BUCERBE, CS oy A j I ZUHTIEE w0 % 1978 55 0 4L

_____ Decoder
H State

: Encoder :
Geeee| Attention Weights [----;
: States I & :
= Update
Veetor

Coverage
Score

SEEESIES F it
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55 )2 Uk 2 7 ot AR R B i 2 ek R AL REAT 1 BE PR 7 AN ], AT 22 78 i W 0 B B 0 7 o 1)
AN ot 7 B R AR AT AL, JRUREE AN LR W 45 |9 Bl 2 S M- P AH B o (5 SR P Y, DRl I 3 5 g B 2 i B

3 W5

31 XRYEERSHRE
S50 A H CWMT2018 Hhv 7 [ AUl B 1A 25 3R A I XGE AT Wk, AN T 24 650 J5 AN AR 2l 25
4. T newsdev2017 1M BAEEAT S HOMM AR LR, HAE 2 002 MYTF. EH newstest2017,
cwmt2018 F1 newstest2018 3X 3 /N Edli B AF AR G R BI BEAT S8 IE, #4475 2 000, 2 481 A1 3 981 M. fE
YN AT T TR AT A AL 3. AR Niutrans! I TF5 1 H b v 56 S0 R EAT 20 3R AL B, T A8 7 X6 g
filh (byte-pair-encoding, BPE) 84T T -1 ¥1) 43 b 3.
LI ()£ 2 55 (baseline) K I 3L T8 38 4 28 M 44 (1) Seq2Seq!" B!, S KT 2 J2 X Jf) K4 i e 12 MY
%% (bidirectional long-short term memory, BiLSTM), #4451 H 4 JZ 5 ) KA I8 12 M 4% (LSTM), ik A\ 4 &
R oA BB K 512, #EROR/NBEE S 32, IR K/NA 32 000, J5IE S A HARE S A F iR K
RERIVCE N 50. 48 Adam SLVEPOBEAT S H 4L, dropout LLEE R 0.2, WIUAF SR BEE N 107 RSN 15
MRS R EEIAT S, JFI AN B TIHLE, 5 REGE N 1.3, L4 R A KNS AEUK Y BLEU
PR VA FAR, AR SCHR[22] 00 5 120 B8 SC 45 AT B AR S0 . R B VIR B s 15 /MK 25 AUEAT
B SR 35 Tf 75 38 5 2 AR MR B
H T RE 2 s A B E A, RS I T AR R A
(1) Coverage Model: 7F Seq2Seq #:28 R % I, SR SCHR[S1E A T 4 i i, 2 55 MW 4ER &l 10.
TEJRIRZ S B, WS B 0.5.
(2) Transformer (base): K THUMTR* T T K, #E S H04 R FBROAE. MR B, FFEK G 15
MG A AT S HCE G IR O R 2 BRI R, R R BRI FE AR 1 R 4 Seq2Seq HEAY
—F.
32 BLEUEIFMEER
P 22 28 o Rl 5 A5 2 1 R 2 R 0 R 7 i ASE A v Sk T R R A1 5% R R B4 K BLEU {E06 BB 00 WL 46 2.

®2 hOCRIES RN BLEU fH (%)
RE newstest2017 cwmt2018 newstest2018 SFE A
Baseline (Seq2Seq) 26.55 27.01 26.79 26.78 -
Coverage model 26.62 27.20 26.97 26.93 +0.15
HMC 27.261 27.631 27.401 27.43 +0.65
PMC 27.19% 27.32 27.13 27.21 +0.43

e R B I R R AE [ AR AR T A SR D ST U6 4 4L, AROR LA AR b T
L R BLEU {HARTF, 138 5 x) th L 2k 2R G i (5 35 MEAG 56 45 B (p<0.05)

B 2 Mg vl LURIL, ML THEE KRG, JZ IR 2 8 HARFAT 2 38 S5 AR P i 4R By
WA T o R ReR T, 76 3 AR b, BLEUE V-3 A% & T 0.65 F10.43 AN 4 i, F HARFHIR
AR T AN A A B AR SR AR LR S 4 SRAIE U T 22 B B R A B A R T e e WL A R R M e T 4
H. IEAh, 1F newstest2017 4R B0 scie o BB, 2k 2 8 i KL B IA 3 T 55 Transformer H8 AH T
HIZKF, W3R 3. {H T HMC BEAY#E B2 P oo 4 FE AR AL R | 55 Transformer BEAIAEAEANIR], DA L S 56 45 3
AT J& AR, S LU o 22 78 6 il 5 B 28, IMC A28 () 3 T S R L PMIC A28 s i i 48, S DR PR 3 4 A At
B B, 55 0y 8 CSy B 1 ) sl T A, 33045 PMC BRI 2 20(23) 8 5 70 U AL A RE S, I
SRAEE RGO 1 HMC LA R, 478 06 70 500 CS; @ i8I 1IN, AR BRAR T 8 5 4 B0 1 47 Bl 1 DR e a2
B MEBDN. fERES T, LUZIRZ B AR B, WA M B3 — 20 Bk o 1 2 78 a6 il 5 A 0 5 3k 2
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RGN e R PR RE X LE.
%3 HMC 5 Transformer (base)fE newstest2017 | ) 51246 45 H % b

ARG BLEU (%)
Transformer (base) 27.53
HMC 27.26

33 RESATKEZMW

RN AS BB M1 SO 8 7w SR RS S ) PR MBI TR, 8 TR 2 8 Sl SR AR K
BEAF LR PR TR RE, AESER P, SR SCERBI Tk, BB IR R IMEE S A PR E S 6 4L, 2 Ja T
W2 IR 2 76 a5 B 2k R G0 N s M TR/ R [ K R X )i 45 SR i BLEU H. &5 Rl 5 fiow.

33 ¢
!::1 ===d=== Bgseline

L ?e‘\ ---#--- Coverage Model
s | «“‘\\ ---m--- HMC
a %
= 27 ":“ ~
I .
5] .
| 25 o

T, T
.
23 i SEEe e

(0,10] (10,20] (20,30] (30,40] (40,50] (so,}m)
YT A TR X )
K5 ANEEE S FEKEXET BLEU H

B 5 s I se e 45 AR LU R 458

(1) Bk EE, EARKIEESKEXE L, Rk 28GR LW Rt TRL RS, Kb, 175
B X (8] (0,507 B £ RACR 5T  BH 2.

(2) HEmAEAHLL, K 2 o A TR R 43 A X (] (10,507 b 1) 18 0T & T 4, {HL7E(0,10] X 1)
L, BLEU AR T8 da BEAY . S xRk — 28 0 A B, AR — QI TA) ) (R 38 0 1) 1 Kehy 17
M) 4r v B, BT A W R R R A e . i, YREE F AR SRR SRR IR 2 T
X J2 “enthusiasm, initiative and creativity of officers and soldiers should be given full play”, {£— &%
& bR TR IR B I RE RN 45 R PRA

(3) BHEWES TR, BERS. HHEM X2 A SN BLEU {13 £ I 2 Tk
B HATREART 500, 3R 540 BLEU A Z AW B, X IWBRW, 25 b il iR K
AT (KR T 50)BHE 7 T 475 98 AR K 11 ekt 4% 1)

34 HEMFMRMFSN

(1) L PERHEE BT

RIS T, R PR SO IR S R PR IR S RV B VP A O EE R RIS O, SRR A5 LR 4.

x4 HEERMETAL

RIRES SRR (KU 5 A i A V (%)

Baseline (Seq2Seq) 451 -
Coverage model 390 -13.5
HMC 349 —22.6

VE: RPV RS TR RS, FUAAR th LT ST R P (KU 25 I H AR 1 He
HARIEL RS Bt W AR 2 U 2 B 20 () 0 58 4 R v B4 A A [ R R 0 o 5 P i), (R ke

i
5

%
e
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HZIR 2 7 a6 B ) T R B > TR e R S8, HLR 08> IR B2 BE K. TR 2K 2 7 o B RE S 7
B B IRl b, BE— D G e ML R R I BRI SR
(2) I T
“JC3CI% BLEU B AT LU SR A 7R U5 35 I IRt BRSO R e, DRI ml BAHISRVPAR 2 50 v ) U
PRI JLEk RS, B R MURUR K 2 R BRI — T8 307 BLEU 45 R S.

*5 AR Tk BLEU A (%)
RY newstest2017 cwmt2018 newstest2018 FIME A
Baseline (Seq2Seq) 60.82 63.27 62.53 62.21 -
Coverage model 61.08 63.34 62.50 62.31 +0.10
HMC 61.25 63.55 62.51 62.44 +0.23

H AFROR AR AR L T HE 2k R 48— o 30k BLEU {H 2T

SRR, SR IR BB JG3CTE BLEU {H R 2 RGN i ) 51371 T 0.23%1 0.13%,
UEBH T )2 1k 22 78 o5 AR 7 L5 s 3 ) B TR 1) 4 .

TER 1 B7Rflrh, 7 A R A U A AR M 5 R TR ) e I o R B R R R R ) AL T )= IR 2 2 R AT
AR B BE N “system”, THER T LRGP ES R IE R A, HHFL2R BN “to the overall
situation”. HARBHBES R ESH B UNE — & 208, (BEPTA P CTH IR T RIS R, W EbR#ET
TSHEEL.

WAk, JETE T A R B R T R R SRR . W 6() TR, TEREL RS, T3
£+ (payment)” HH LI B B, 5 EH5 B (mobile)” #7482 ML BH 125 il “movement”, M 1T 5 85U 2 103 SC 5 Y51E 5 4]
BERMARE. MER 6b), 2k 25 s BRI v FRIMB RIS, B R 5 B ) S2A” IE i Hh B 1% 0 “mobile
payment”, PRIUE T B3 45 RO YR TE 5 A= B sE .

whit § what

kind { kind 4
of4 Of{
meveTent | mobile {
doq payment |
the {: do
germans | I germans
k4 .

e .

<EOS>1 <E0S>1

want |

CEE A ME 4 m #%am w1 7 <E0s ME A M Al ® B &6 7 <E0S
(a) Baseline (b) HMC
Kl 6 Uil

35 MFREBNM

P22 B B A Y v AL S, TR R H M E AR S X 50 R, N T % & 2 78 55 B3N 1) 00 5% i
i, PR SCER[26]82 AL i N TR 55 ) s i & b, R A a8 I AR A (force-decoding) 77 VA M A7 B 45 i HH 2 2% 3 5L,
4 e G T 25 R AR T 285 10 g TR 2 TE AR B I3 7 07 43 0 e KB AE D X S bR v, ORI 6 S R
(alignment error rate, AER)[MX‘J‘?t%iﬁﬁﬂzm. X T I IEE SR E ARE T E, KA T T
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FRVE 0 73 B AN Sz i R B SR IR 6.
RO RFF PRI

g AER (%)
Baseline (Seq2Seq) 68.3
Coverage model 67.4
HMC 67.0

T 2 BUBAR AR - 0 7 5 b

Wk 6 PN, 7 ac IR 2 IR 2 e I B e A0 S i, O HUE # RN SRR L. il 7)o,
BB T, “RR/E BB R T E BN S AR B, <F 5 (keynote)” I3 i (speech)” 73 7l #
i U 55 3 T “speech”Fl“make”, i& B« E 5 (keynote) " # i FH1E. MAEKE 7(b), ERZ B SR ALOEH
Mg 37 T 32 B -keynote” I8 P -speech” A 55 56 R I BR T Ie BRI S, 10 BLR#d &E iR e, &
BEE 5 A H W51 S 1R 55 AR 2R T

name_(} name ()

attended | attended

the |
the |
opening 1
np‘:mng 1
ceremony
ceremony
and 1
and {

delivered {
made

| |
4 keynote 4

speech . speech |

<E0S>] <EOS> {
name 0 % FFMR H  BE® EE W . <E0S) name O FEFBA, 3+ £% X5 ik . <€0S>

(a) Baseline (b) HMC
7 AR

FEARLEHLES BRI b SI N LA, AT LA PRk P 0 8 R s R 126 I L. (LA 5% 7 ot 1) 2 R i ) B
7 AR I A (5 BIF AN S A SO T AN R B i B R (1 B A it 7 X AR AR Bk s, JFEET
B D AR B EUPE AR 2 TR () TLANE AR 2 SR e B oL, E T W s B 2 A,
R FH 78 e 2 AR 7 o 1) A 0 1 G ) I e R D B oA, PR A 7 e o A 8 0 0 15 T U AN T
PR IR 2 B R BT 2B S B P M O VA SR ST RER Y], B S ik Re e dt — Db I R
APEIREBLS, JF OGRS 5 A H AR 5 I 5 R

SR, H T R AU R < ons 57 S AT o T R DA R, 22 i il BT O AN B 5 4 T KR B R
A 9 i L. A SO R D i A B AR A S S G T ML R R R SR s s EE A L AR R
KEGWETT, BAPRE b 5 3% B fm B R 7 50, JFRER B e E B & B IR 0] 5515 S22 A 22 L 2
e R RS R LK) Y.
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