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Abstract Simultaneous translation is online decoding to translates with only subsentence. The goal
of simultaneous translation research is to improve translation performance against delay. For this
reason, most studies find trade-off performance between delays. We studied the experiments of the
fixed policy-based simultaneous translation in Korean. Our experiments suggest that Korean
tokenization causes many fragments, resulting in delay compared to other languages. We suggest
follow-up studies such as n-gram tokenization to solve the problems.
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1. M2

SIMT)2 &4 3 459 dol& %2 A4 7H4vt
OE 2oj9] olg HFst= Ag RHE Tk of:
HAZ AAIE S3sfoF Sk AgollA HR/dol
ZAR. A& 201, SAEIS FAIF S, AR =2
B AEZYA g2 AMGE. FAIEGS
5 o1& FAl9) oldfotal S4HO0E HARE WY
517] ool wie- ojF 1 W2 oy E 373tk AA=,
BAEIAE F dojE HEao] £E0E ofsfista gl
ofof s, thA 30=2] 7H&- AlXkE 7HAIL Qlek. wERA,
o] 7t} " AAE Fa6t7] st SAE
HIE S A7 287} U
BATHIEL 71&9] 7|AMD(Machine Translation,
MT)ollA 9] /358 ofet A A(Lagging)S E0i°F
Stz F2o] HofjA, olE 3 W2 | AJAH0]
7t Tote A dlSdloR stEE 435 7R
Ao AHA St} Bsto], g0l EE3} (Tokeni
zation) WA thE <lo]9] EE3lof vlef] g2 BAS
[6tE g Ao Zdo] Folxlnt. o]gt A=
QIg gh=tofofl gt SAl W9 49| F8/d0] F4d
HEo], ol BHH FAEHG g d+=
A9 HYP=A] kar qlo], et AA diHl ¥ ds
< HAYslol= g0l A WY A9 BRAA 2
A9 71 ¥= 5 St
EHAZH(Transformer)[1] OJH 2 7|AHIL &
g

o

(Source) &4 Q1xit o] AstH, A7] A (Auto-
regressive) 4102 tIrlofAE g B4 B
Hhgsta]l M (Target) 8= A%t sHARL ol
SAEH A HEs17| o] Fiol St TAIE
2 EF AAE Adadol gt g, #49
£ WS At o], g Qlojet ¥
<« Aol F ol opr|dth o3t
SAIEHY At 98 dolE o 7o
ZQIA] (READ), -2 Bl ©otE B9 Q1A (WRITE)
o] %5 (Action) AR5 AAsH= FF (Policy)S 4
oJst= Aol AFH] Atk ol BAEHI H
< dohe Y =RolA YL IA (1) 278 A4
%47 (Fixed latency policy)[2,3], (2) 58 AA4H (A
daptive latency policy)l4-6]19 F 7HA& EHFEch

[7-8], 1=H |l Ftxo] @ of’llA
onotonic attention mechanism)& 283 54 A
k551 AA7H9-11], 7J3K5(Reinforcement Learning)
o|u} i} Sh(Imitation Learning)S £ A o
ot AH12-14] 59 ohdet A7h AP E I

BAEHY 2E2 ofko] tE Adof 749 Mo A
T A& SfoF 2 5= €= & AUtk A ¥
oA SOV — SVO H92 A& #5371 93 B4
A|&dhk= Zlo] Aotk ol TARE AISdHok sk A
2ol SAGH Ao 74 ofEfE Qlof 7he] Widog
o AZ. Fig. 12 SOVE *lofQl g=olofA SVO3
2ofQl Fol=9] FAIEHY Aot FAIEHY R
'Y= old HAH AFEET H'E 59 A
"tried"E A&3foF 2Tt ol &, A& 8. oFIL 7IE
1AL A HoA Q] & Aol & AT 4= 9lom,
210} k9] ol Apolg SET HAY 7o w2t 5
9] Zol& Uetd £ 2 & & U2 YRR

olzgt o|{E, £ =2 SAIEHI g A+
ST 7 A Rl dis) Aista, ZF AFolA el &4
Aol dsf AAfstal, AHe B sAeHG ] A%
gholo Al Folz 9] FAGH A0 F7tE WSt
TAAE A¥S &9 AART 3 gho]9 Qo
T E4L EYE ZAAY dAS Akt ol
ok iAok AQketth

£ =79 42 ohaat 2ok 2494, SAEH 9
AZERL 71 AR 9] Sk W0l s 7heks] A st
AR FHR FA SN SAEHY ALY
of ol Agtet. 3804, FAl WG] B7EA| #I
4 B7HA Re; A A HO] o) Atttk
oA, 1 FH 7|5t FASHS Ao THAH 5F
S Aestl, sA fY A& k<5 3Hgof o] ZHA 5]
Attt SHojA, 524 A 78 SAEHAY A
SOl Tl Aetich. vpAHoE, ghaojof|A 117 A
718t SAEHY A s AAskaL, FA49] A
s £A% ESE o]E B R Sheo] A WY
A9 oA Axsk, S At iR s
Al&git.
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Source 2l ofH L8 MEERC O HESH MESa L =HRELIT
Target We tried to make it moister than the previous lipstick products.
steps i 02 3 4 5 & 7 B g 10 i1 12 13 14 15 16 17 18 12 2 2% 22 23 24
'2’;’:&5 Sl e o _HAE O HE B Hrt ] A _HE sl _x= HMELict
Simuftaneous
system Lwe _found it o Lbe _more mo ist than
{BPE, uncased}
Acti
) RR R R R RWUR W R WR WURW R W RW R W R WR
steps 25 26 27 23 23 30 31 32
Simultaneous
system _the _previous _Jip sticks _through _the _efforts |
{BPE, uncased}
Actions. w w w w w w W w
{wait-7 policy}

Fig 1. Example of the wait-6 simultaneous system on Korean — English translation

2. HiAXA

2.1 7|AHY

H ARG L A= AATS 7|6te R sl 4l
A% 714 Y (Neural Machine Translation, NMT)
g FAHOR AFEI Qo MRS YAst= A
ol Hel2 QIFE-HFE 29 HAZ AFTC|oA ¢
=]

e AA BAS B E AYAE WHE (Context
vecton) & HIHo] ALkl Hiitl: g HEE K

sto] B B4 A ek

718 ART 7ARMEY QIEtes 2%
X= (21,290 2,) AAE YO Mo, QHL9
24 AJei(hidden state) h& &=otH, tat &= A+
tlo] 24 A" hE dIt9 ez e
P(y;x,y.;:0)% Hdgshe 8 dof y,& A9
sto] AT olgdt #HS A FH PAoE
{eos) EFZ 9T W74 WHESH =W, 5 HSY
B 28 v=(y1,y5-.<eos>) & LTt F,
FE A9 24 y9 gE2 4 (D £

P(ylx:0) =1} | P(ylx.y,:0) 1)

wEbA, W8 24 (x,y*)o] H8] Cross-entropy
£ 83t 29 AR FE(Negative conditional
probability)?] &4 = 4 (2)9F 2t

ok

logP(y*[x;0) (9

NFY ARG 4 ()T Aiskte Yo
sj40] ol Fojaitt.

cascaded 7% end-to-end
It}. cascaded T2= S4HY 2
E= H¥tle ZEY A5 =4 A4
(Automatic Speech Recognition, ASR)S F-2}51o]
ek HAES Moz Bdolth cascaded FE+=
HAE 719 Y S5ote 20 E, SAHY A9
o 2EA] g A7 A o R A
=74 4 59 ol wet 2do] deol & FFS
Zoh B3 HEof 9of HE "AEE 7|WeR |
AZ shsobr] fZol, 2 Wo] §AERIA] 349
Aol w2t text-to-speech, text-to-text® TET F
Qlth. ¥hH, end-to-end FRE AE 24 QX 2E
glo] S o g MHsk= speech-to-speech
32 speech-to-text ZEo|t}. 3 F£F= o2}
oo ¥iztsto] HwA MY 5ol WA 24 14
DEg9 o8& HopA] gh=t}. %3 cascaded BE
o] £ ¥9] £2& Yol ¥, end-to-end BES
O R S XFYsh] o] e ¥o 25 A
Poto] w2 AHIA ST E AFE 5= Arks Aol A
oH15). olEgt olfE, MY HZ die HEE
end-to-end?9] FA0& o]FoXTtH16-19]. Fig. 2+
=499 F 7HA #2E I90& Yehd Aol
A& JY2 A5 44 Aol B2 cascaded 12

%0 rlo
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oja, REZEZ IASs IR AYske
end-to-end®] +xo|tt
‘ Decoder A
L .
| Decoder

ASR

. s

Cascaded

End-to-end

Fig. 2. Speech translation architectures

2.3 SAeHA

71AHS 2 A ()3 2ol AZHoA & A
£ 92 5o, dEort 8l B2 A4S ARt o
oke t=A, FAEHY Bd2 IFH7 28 AAE
&7] Aol q2e7t B E2E B/deH] ARkt 9
TEO|M &A TolE AuiE QAL B B2 HAE A
A dHshe Aol BAEHI0NA Toks e
gefske ZolH.

AW B

ZFo] et M A A
7ol A3H(Trade-off)o] EARIT}. B 424 dhoj
A2 Fo HEGS A&std W9 50| oA
A, SASH A 83 o7l= 3 K
=3 7ﬂ Hoh dE, S22 &4 dolE oA ¥
HagL AlFstE AT Ao FoHAA
-‘Jroq] d&o] ZgEof FEt MY A
gt ol olfE, SAEHY AlLES 35
QA AFHE w371 st e S
4ol sfor .

FABNAY) FFA9 BEE ojd FuL U3}
71&
o

[-41:1
L

J

In

S 54 2449 REE T3 AolcH20l
FABNG HRE AP AT 24 Q4 2T
Agtel, 24 BAER WERTH: 7oA o]Fo]
Ak 23] 59 A7 AR 719 Adeie vl

HoS Wizo} sk 14 AL A, [9-11)

9 A= °@R ofddE EEet I5 7T B4 A
AL AL 3 [12-14] 59 AFE fFY
< xAsk= 7358l5(Reinforcement Learning) 32
ersS(Imitation Learning) X2F ‘ﬂog?l- =2 %
ARAS AR BAEHY Aol wek M9 A
T B30l AAS FAsHA 24T 5 U= 54
A AP S Sgohe Aol 7o) itk
BAEHAAA 71E i

A1LE S4o] HHAERZ H
= 7Hysto] o] Fol ATt SHA|T cascaded &4
A AR FUSHA, AFs 24 QA4S FARE BAl
A AAFE B S35k BAJoA 34do] et
HAER WA 9k WO of|7} oA HutE o]
249 A5 = 8 oYz, 24]o] HIAER HIkS}
£ A ST AR|AY AAE IRt &
Aol itk o]t ol fE, 54 FEE AFAHY I
gog Y Wodst= W2 A+ AHEI7E AH21-24]1.

webs], FAl S AL AR 2 A7E &9l
3t 4 = cascaded FFA text-to-texto] TSt
A e F49] dF3He 7 L dacke o
FolA, olgt FAL end-to-end T2 FA 24
He o] J8ot= AFE YHsH= Folth

i T
rE 18

E o
ol

¥ FAn A 45L FAFNY BEL Pt
L 308 Qdolth FAFNY L9 Mo Fx
A 219 FFL Gk Gk FATNY Axd)
2RE W9 BYS A, A9 B9 Hask
L Zlo] Bxolth. #F WAL SAFHY Axdo]
A MG M9 EY BIAAES A9 B EA o

o Avfe

rE
il

o X WIIK|E

=

Y71 YA M tis o= ARgse
n-gram®] 2.7 (Overlapping)
ojtt. FAIEH A M E4 B7A]
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3.1.2 METEOR

METEOR[26] ¥+ BLEUSH: tf2A 441
AUE (Precision)? A&@E (Recal)?] %3} HiS
7lgko® Z4w|w, BLEU AHoA @Hsts Sojof
A WordNet 59] 59fof A Wil A= F71=
18 ¢ Q= 4 grb ZHelot

3.2 XA HIHKE

AL SYst= H7/HXEE FE  Consecutive
Wait[13], Average Proportion[2], Average Lagging
(3], Differential Average Lagging[2719] 4l 7}4] H
TR RS ARESto] A1 e ST

2 oA, dEoE AMEEE Y A4 S X
#7Isha, W B4 42 y 2 #7I3H B3 13
A8 oA, y, B BT 1 QIEH JTH A 29

FE delay®2 HYoid g= (91»---»9k>i B8t

SV
Ul

>

3.2.1 Consecutive Wait, CW

[13]9] Aol A A= Consecutive Wait (CW)=
A48 071G A% 4, 11014, B E2 44 Aol
of 2 719 A EZo] t7|F=A A2 HER AA
B ER A (3)2 Zr

¢,y +1 action, =READ

0 action, = WRITE ©)

¢

A 3)L delay goll &3t A og BT 4 oH,
ol 4 (49} 7t}

CE; =9 91— (4)
Consecutive Wait2> A&02 AYHH F EES 7|

Fo08 AHAZ A4 miEel, =4 A (local
latency)7+& SA3cts ©do] SITH3).

3.2.2 Average Proportion, AP

Average Proportion (AP)[2]& Zt EZE HY
o R Pt A4 EFY FAE FYsir, 4] 5)R
#7125 Aok

i

mOIr

lyl
Yy, ©)

AP= 1

Ixllyl =

APE FA T 7H] BEAEE 7ML Qlek 1) $A]7F
o)A otk o)Al A AFAQ] o] 714 HY
(word-by-word translation)o|A] AP = 0.59 &
BS & Ut o], 0.59 o] 7Kg o)™ AP #d
= QulobH, AP g9 W97 0 < AP < 1o|g= &
1S o ol ABHOoZ FHHR I 4 3
. 2) 98 B4e] 37 x|} g B4e] 37] |ylof
1751k AP A1 HOA x| 9} [y[7}F 54+3] AXH, AP
P2 71 oAl gk 0.59] 7Y AL E3, [yl7)
ZropR|H, APl 32 19f 7M7HAIct

(2 oo

3.2.3 Average lLagging, AL

Average Lagging (AL)2 'AAL olAtzol A
(Ideal policy) o]0l gttt eh= ofo|tjolE &
2 AIFEATHE]. of7]o)A EHTH= o] H2
A 49 371 x| el B89 27 lyl7h 59
o, 4367} QIZEHEY g Ajlo] 94 Q= YAE
ofmjst, oAl FHoM AL = 0< U&=
A AIRISYE. &, AL AEE 48 24 AL=07} 2%
YO E S0]07] o] @AY AAvE 7
gt ALY A2 4] (6)<F 2t

12 0
N

)
ek rlo

il

_ 1y i1
AL= 2 39 ] ©

Ti=1

where ¢ = argmin,(g; = |x|)

x| = Iylol@H A5 Aglo] fsie] Agiuct
B UA U B ALY S A ABAY AN
5 % 9tk E9, AL AEE £49) ojo] W
BRSEHA glol, A o2 $A Alxde] did vng
golsh @t

0

[e]

ol
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3.2.4 Differential Average Lagging, DAL

Average Lagging2 A 9& &4517]0f| JH3] £2
Ao}, SkA|TE, AL 4 (6)2] 72 Qlsto] v|E E7Fs
sto], &4 5 A9l A6k Aol E7Fssith
olglet #AHE FESl s mE Thegt
Differential Average Lagging (DAL)[27]0] A= 3ict.
DAL9Y] A& 4] (7)2} Ztt,

=9y /x|
9; =1

lyl

whereg,/ =
9i max; (gl‘» g/l‘— 1+ m)

i1 >1

DALOAE o] wAsh 24 A ¢S A&ZFHORE
A%} olF B3, x| =yl o]HA AFg A
YT ARELG kTE U4 S HX A
S wEsh = e E A=

—
=
o
0o —
=
_

EEE $ ZrekspEA
Aok A How 28T 4 glow, 54 42 g
HoHr} s4o] Lo|sitk= Aol Qleh st =3

=
ule shae A9 5 ot

Bl RE= golsitt.

4.1 wait-if-* F& 7]Ht SASHY

[2]9] A= 5o Y= 1 BARA wait-if-*
BHZ AR ol 3] 7|HHe] ofo]HEE o]-&9]
of Hojdl UF FAZ 3l 24 A”HoA Y|/ A7E
2743

wait-if-* QoAM= F 714 7|& Wait-If-Worse
(Ayw)2, Wait-If-Diff (Ap)E A3t}

Wait-If-Worse® ol 4 EZY 71 F713
A T E2EES LU= EEY 2O S

£ ¥l wet ¢j71/2719) 5= 25k FFo|t.
qhoF 271 gHEo] AR, o]
F718E 9] B EE 9% ¢ ==
ulstug, 71 48 EEZ ¢ 7Ivtdge 97 P
gt W2, 271 g50] 3715, ol sid &
o] A%t Y EFY 5 2% A= wehsto]
7] 5 st Wait-If-Worse A% Aw = 28 ¢

dat Aoz vehge 4 @) 2t

-
jines
)
Hmt
rlu

O
4>
N

(R 108P(7,ly . x o) <logP(y,l¥ ;X ity ®)

Ny = ~ A PR
VW 1P(7,1 Y x o) 2 10gP(g Y x i)

wherey, = argmaz,P(yly - ;X4 1)

A 8ol R, W= z1Zt READS} WRITE 3
%S ouge, ;= READ &% &
WRITE #%9] o[t}

Wait-If-Diffet o e 48 B82S 9oz, 44
Bl B2 yo] MAEA| 9= Aowt EES YAt
= Zloltt. Wait-1f-Diff A2 ApS A8 70 st 4]
oz yehyd 4 (9)9 2t}

rr ot

<t

— READ y’\liyAZJrl

Ap(t) = ~
’ WRITE 4=y,

©

wherey, = argmaxyP(y\yA < X))

Wait-1f-* 22 shgo] Qle e AMetthe
oA 17 g 79k AjAloz R £ glon,
Ao 1Fo2 P52 Aok dete Hoie
Z AR 7)bk A A" AHFHog B 2 Qi

ot mS m

4.2 wait-k HH 7|8 SASHO

3] 97+ 7|1E 71AHY 2ES prefix-to-prefix®
k5ol R 14 A F sl wait-k A
Akttt 71& AT 7IAM At TEA, 2719 ¢
Foe 24 k719 Y ESES W1 ALH0E Y
EE d7I¢ g EE A7)E HHERIT o] AL
71& 71ARNY Bd3} npITIAE (eos) ETS BT
w7HA] RHEske, wj Agjoiet Q15T 9] o] WS}
oiZoll A7 29 Ao g YASHA] =tk Aol Fo]



ot wait-k Ao QFHL AA B
X:(xl,...,xn>—,% oglog dlo} B EA

y=(y1,..., < eos >)& A=t} oy, F e}A
%y &L 4 (109 Zth

Sl

Pwaitfk(Y\x;k;ﬁ) :Iﬁ[y‘:lp(yl"x<l’+k7§’<ﬁ6) (10)

=}
iC)
2
ol
e
Md
o=
jx-\
«

*)oll th3t Cross-entropy
29 &4 e 4 1D

ok

= — . *|x;
i\\'aiL*k(D) (x,yZ;Eplongauik (Y ‘Xe) (11)

wait-k FHoA, BEL A (11)& Hidloles U3
o= T5o] o|RojHtt. &, FATHIL 53 XY
T o, 48 EA9 dEgoz el B9 dRE
Tgote F2E 7Y o]EEt o]fE, FAIEHY
AAEY T2 AFA-T-A]FEA (Sequence-to-
sequence) 7-27t obd, HFARH-HFAL (Prefix-to-
prefix) +2& FE3IC

wait-k ZHS AL B9 52 k= B,
718 7IANSY 249 45 FYHAH o= FAE

o Zdo] ¥ £ Q= 9 W9 452 AAITh
TS k=0 3%, 4 24 glo] B4 g71E HHES]
= A3 cr 29 NH 45 TR AAS it
g 4 e oA A3 (Ideal policy)22 E-th

wait-k 38 59 13 FHL 1S W]
A58 28 4 9ou, vy =22 34
stk BAol itk olgt wlE, §4
Ade A48 28T 5 GAT, Byuic &
A Aol He AANHE e W A

HAst7] s Al Aot

o
o

mOIl
i
b

ox P XN
lo o

e

]

Ir o

b oo

)
[¢]

H

[T

o
[o]

5.1 &F AIEA dd 7|8t S& M

Y= A2 (Action sequence)®, BHE A &
(s,t)oll fste] s& t2 st 9)7]/27] (READ
/WRITE)E 79Jgt & A|@Ao|t.

18,
1
e,
filo

>~
o
_?L
e

N

N,

(7] e APdeksd #
ol digt W& AELE A
& o, APdeksd W 2d Mo] o m
EZ 2y, ., 2,02 AF EA ES y, 5
UTHA, ol BAIEHY mdo] Fojd 4 EF0]
g EZS A5l &% AEE 7L A=
o7 7S,

o]t 7MY oz, ARdolsE WY Hdof
£ AR st Bl dofE dSstal
Bl ©@olE &E o= HEdt Id o2, A 3
o EZo| Apdslsy WY 2 Mol J&3t Al o
S A9 200 £330 27] P WRITES 5 Al
2o F7ietaL, A e B2e] APdeks Mg 2d
Mo] &2t Bl o7t A3 Aol &394 et
7] ¥5 READS P& AlEL0 71t ¥E &

o= Mo

[>
ot
W oot > % ox ol

N 1o mu
i)

(¢]

o:
il
3(3{

|

T

gl

Ol

_g‘_lﬂ,

e g
3

U
4 (s,t)o] gt P& APASE Ao dueE
2 Fig. 39 QJtt
AE g5 AEAE BHgot] HAZ k5T 49
YT A AN 1Y HA wait-k HH] E2 W
g 459 54 AL g & Qo ol 7|& A
AgE 7ANY HdS 0|83 5 AlEA B AT
£ Hgo g [8] 59 ATy B o83t o4& 4
A shg A+=o] AUEHA

Algorithm 1 Action sequence generation

¢ Input: sentence pair (s,#), model M, rank r

1

2: Initialize idx.—1, idx,0, action, = READ
3: while idx, < [t| do

4 if idx, =ls| or ranky(tiy.)s < ;4.) = 7 then
5: actionyy, 45, = WRITE

6 idx,~idx, +1

7 else

8 action,, ; = READ

9 idx «—idx +1

0: return action

Fig. 3. The algorithm of the generating action
sequences

ojdld 7|9t 54 FAL2 Q1T 9] ogl Mo TR
ofEld HAUES Aoty S&oto] S A=
o]t

hard monotonic attention H#HUSE2 RNN 7|4t
JFE-tFy 2o gt 281 AF A7 t3dg
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(Online linear time decoding)& BAI517] Yl A&
TYEQIA, o oA WAYSS o83k 7] oA
714 A AARY A7t S| o]FoiFTH28].

2719] o’ 7|9t FAIEH Y AL S3AAHT
(Recurrent Neural Network)E 7|9t0& g o,
g ojdldo R AFALS A= Monotonic Chunk
Attention  (MoCha)[9], Monotonic  Infinite
Lookback Attention (MILK)[10] 9 ©= ofelA
719t 54 B Sy AR G| 71AHY ALY H1
d5= 715 ERARHO| FASHY 52 57t

9] Atoll= [11] 59 HE =0 282 4
o2 oHld A7 EWATZH| bR ofH

AAUES A8stel 8 F2 A9 Hvl 4 E34

o iz

5.2.1 Monotonic Multihead Attention

ojdo] FAETHIR T2 27l FAFA Tx
ofdl S &-8sto] P2 AActe tEAQI AT=E
Monotonic  chunk attention[9], Monotonic
infinite lookback attention[10] 59 d77} A=
Act. o3t dAFs BF £TAFTA ARS 7HeRt
&Y oS 7|Hte g AtE|o] EFARH Lo
AgotA] Heths EAIE 7HA L Qiot ol=gk EA9
2Retsta], 7|AM oA 239 A5 7= ERARY
2o A-Est7] s e ofdldE 7|Hte g A
PE tfEHQ T ol HAYZC] gx HEYE
olgld (Monotonic multihead attention) ©]tH11].

et o'l ZE tZY gojojrt o 7i9
=g 7H £ IEE, 7 FEo] AR TE ol &
E (Attention distribution)E AAXFE 4= & & it
A2 Q, 71 K, A% V Lo FoHZ 1, scaled
dot product attention < &3t HEF= ofdlA
MultiHead(Q, K, V )+ T3 Zo] H9)Ht.

QK"

Vd,
head, = Attention(QW<, KWE vw,Y)  (13)

MultiHead (Q K, V) = Concat (head,, ... head ;) W° (14)

Attention(Q, K, V') = Softmax(

V) (12)

A 24 EZ A7t Tolal 4 B2 sfdste

o9 state7} m =m,, ..., m O|H, A TJIYG A
oA EZ 4 & AL o, HIH+= 4 =/ dfdste
9 ofdld S|EE 717 L7le] HET Fojojo] of
g MMAY] 787 §|=9] Q1FT-t]ZE ofelde] M
LEAAE oS 2k

"y Wi s WiD”
Va,

p=ole) (16)

24" =Beroulli(p, ;) 17)

o=

)irj (15)

4714, o - )& BAAE AIHO|E 4ot} o|A
MoCha, MILk®h= TH2A], o]2fet A8 ZgAAS A
&5t BE Flojold] 7 slEe SHAR] AuE & 4
At &, o] g ojdlA HAYEL =3
7

Qo] H=t ofde] YEl B0 ofdliste] o

o] JHE {FAE & St
AT AH0|Eo| JEg ol A8 Z2AAQ]
HHL  MMA-Hard (MMA-H)2F MMA-Infinite

Lookback (MMA-I)9] & 7IA& Y& 4= At

MMA-H= QeS| EoA 2} s=of tis a4t 4E
(Expected alignment) « AARITE g FE9] A
A A2 ofFfjet Aot

(l_ﬁf,j—1)“f,j—1
bij—1

a,‘,j:P,',j(

+ao;,_, ;) (18)
MMA-IL= Z+
odA] & Ak

ohgt 2.

=

olojo] 7t =o] thaf AmEu A
o}, 2EETA oo At AL

e

= (2

)isj (19)

MMA-HO| 4%, Z ofdld dl=x st 3 &
glo]Eof ojdldgtth o= Ad Ade AREA 274
g 5 S Yuidit. ¥hdol, MMA-ILY] 7 ofdl A
=t AT o] QI3iE AHO|E ofdlAS o

e}
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Sts, A% 9 HAE HojgHAle& Al hubD) oA
A Zoks ghatol-go] HY HE WX E ARSI
g HolHAS w2, 7J &, oA, A3 59
2E Tl 23stal A ik 160K/ oz
o]Foj# qtt. of7]of|A —rf'i% 158K7H9] 42 o5
tloleflo®, 1K/ 4= A5 HlolHAle R, YA
IK7/IE EHIAE tolHAlog ARESHRITE Sh=oj9t
ol Ho]gA Z5F "ﬂ";ﬂ/\ﬂ/\(Sentencepiece)[29]§
AR&-sto] gof, gh=ro] 597} BPE o3 AFHE
SFATH30L.
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g2 fairseq2S o83 AP S5 o
th wait-3, 5, 7, 9, 119] & 5719] kzlol] ©&
o551 o= B7keka, [1119 max token
AeJet stolw meH|EE FUSHA ARE-SHCH,
Ao A= max token HAl 512 F719] batch
eS ARSI TS, ghoiot Jofo] dHY o]

filo
ox  fiok
=
ofs
NI

i ox
i

_%4
rulo %0, _:; Kl

rh:: mlo I-U o ¥ fr o o (d
m_t.

size

ol& Z-RotaoH, 59 A9 ofF AR FEoto] 5
Sotart.

6.3 H7t it

A AEZ AP, AL, DAL ARS3HY, MY 452

BLEU score® A3l

6.4 4% Zt

Fig. 4, Fig. 5, Fig. 62 wait-35F wait-117}%x]9]

1) https://aihub.or.kr/

2) https://github.com/pytorch/fairseq
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Fig. 4. Translation quality (BLEU) against average
proportion on Korean —  English
simultaneous system
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Fig. 5. Translation quality (BLEU) against average
lagging on Korean — English simultaneous
system
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Fig. 6. Translation quality (BLEU) against differential
average lagging on Korean — English
simultaneous system
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