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AR R 13 R FE a6 2 B O BN X Y] - UL
5ZeT, REiEL HINSEEDENED M 2 ks
L7z T2 > T3, [ARBER SO B B
W ERIEELIE % & 8T & 2 COMET D450
WH LS DY, COMET IZRBIHDN M2 3% WA 7
74 VEIRT — X THEEINT WA 129, [FIFEERR
5LWVHFAEREVWIEWR a7 25T 5k
WO MDD . AR TIE, HALEEE T M
B M ERE Simul-COMET #8285 5. ATFiMifift
XA 774 VHERT — &%, KHIESEET VR
W TRIRHERFICEHL L, Simul-COMET O %%
WHW 2. ZHBERTOFEBROAER, Simul-COMET
A7 74 UBIER & D & FIREEERFA O BRI & R
a7 %51, COMET &b % 7 udEEHERE IS
X 2 NFiHifi e @B Z R L 7.

1 IICHIC

R @EER (SD IXRFEREZ Y 7V & 4 A TRIERT
2FETHD. ZORBMHIH O TEME R
BIRZ2EH T 2729, ARBERTEFEAEGEZE
WHLAL (Fy ) imEl L, HRRHEZ1TR -
TW3 [1]. [FIRE A BIER (SiST) &7 L AR,
decoding policy I & - THIRfF i ¥ TD A J1 THIFR
EHMIIT B0, BMOANEZREOPEZIREL TW
% [2,3]. DR, SI UTEFEFE X DFEIRIZIH -
7z, HiMESEWERE 2. X1 oflcix, 47
7 4 YEHERRDOZIR (off-ref) 1T RFEGE X (src) & K=
BRI ZFBIEY 725 TWBDIIXH LT, SIDBEL
(si-ref) 1 src DEBNEICIR - 72BIER o T WD, Z
DHGAMIE, FRCHGEEMEN K E B 2 FREMIC
BWT, SIXDFHEFGOEELBIEHTH 5 [4, 5).

SiST & 7L DFER A E 1X BLEU [6] % BLEURT [7],
COMET [8] & ¥ OI5ETFHMIi 2 23, BRI
off-ref WA WSLNZ Z 2 dZ L, HFAMIE T2
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FHEAD 7 EDA T4 VEHRT =5

am so grateful to Emmerdale.

src: I

off-ref: IN—TAIICIF ALICEBLTVBIAE,
offtgt: IN—T—JLICIZ  ARBIEHLTVETS,

@ (1) si-ref BERL
(2) off-tgt ZAMUHRZ

src: I

AJ7: 99
— 85.42

RO BN EEE
LCAO7&ERE

am so grateful to Emmerdale.

si-ref: FAlZ ECHREBLTVET IN—TIIIC
A7:99
si—tgt: AYCREBLTVET, IN-—T-IIEE — 9303
RERERFAT—2 REFE)
E1 #7354 UBERC RRREROB. + 754 F
T — X DBH (off-ref) & MRS FES (off-tgt) IXRFFE
X (sre) 2 HF ¥ Y IZNHDANEDO Y NH 5. KB EGE
EFAERAV, FREERFAO SIS (si-ref) 1& [5] DFIE,
SRS FEX (si-tgt) 1% off-tgt ZAiNEZ 2 Z ¥ TIERL S 5.

flix Tz, SBIRIT siref Z W3S Z & T,
BLEU %° BLEURT (& & D IEffIC SI X% #HiiC & 2
X912 25, COMET I3 H D B SIFADEIER
(si-tgt) KD A 77 A4 VEHER (off-tgt) IZEWVWR a7
2G5 5 05N D B [4].

Z ZTCARWIE T, BEROBFEEZEE L - E
FFA 5452 Simul-COMET %1243 5. COMET XJ&
S, NFFbf 2 NRFEXL, SRXH»HF
HEIhd=2—FLE45ETHD, 7711 b
EF Y (wmt22-comet-da) &, * 7 5 A > HEWBHIER
EFLDOH % AMA 0~100 Tl L 72 Direct
Assessment (DA) 7 — X CTEEHE XN TW3E., LaL,
SI I DRI 3 2 NFalili 7 — 2 OFr - AE Ak
FARANTH D70, A TIIRBHBESEET L
(LLM) ZFWT, BFEDO DA F—&X DA+ 754 »Fl
AR (off-tgt) ZNAEEFRD ZLRFF L2 F F SIFHOHY
R (si-tg) WICEHLT 5 (K 1). £z, DA ZAa7&
MREEBX DR FFE T 2 BFMED EE VI HE

1)  https://huggingface.co/Unbabel/wmt22-comet-da
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DEPFEL, siref X [5] DFEICELD LLM 2 AW
TIERRT 5.

AT, MAEMHEDENIKE L, BEROHH
PEDML D FEEX & LR CTREFHIC K E  HET 5
BHR D SI[4,5] ZXt5 & LT Simul-COMET %
Y 5. EEROKER, Simul-COMET X off-tgt X H
si-tgt X L THEWR 27 25 L, wmt22-comet-da
03 FoFERHEREIC L 2 AN TFiHl & & Wi %
w7z,

2 PBSEAZE

BLEU (12fX3R & 1 2 #IHA O BHER 5 E o B FE A%
n-gram ODRBE—HICEH DS bDTH Y, XFHN
D—EEET 5 chrF++ [9] K = R FBIEZ(LIT %t
J&-§ % RIBES [10] m ¥ R XNz, LoL, Z
o DRE —BITHD BRI\ TF7-f & o HHEE
HEWZ e fEfENTED [11], XIREDIAA
12 & D BERAEELLE % $E 2 5 BLEURT 5 COMET
FO= 2 — I NVIEEPREINTWS. SEFETIE,
GEMBA [12] %D LLM IZHO L fEEB B LTV 5
723, WMT24 Metric Shared Task Ti%, XCOMET [13]
X MetricX [14] F O HHFEHFASBET MITHED
HBREDMRIR Y L TEWEREZ /R L T W5 [15].

SiST & 7 /U IEBAE & BIER M E o 51 & b FF 1
XND e RIS, SIST ICREHE L 7= 461031
E5 2B L 138D, BHEREE ORI (AR
RO=DICHBEIN LR OIEZEXHAVWSLRTWY
5. 25 0BT SiIST O ATl L tHBE 3 % &
WORE [16] 3D 23— T, REiEXEDEILED
FRIL7D T 5 SIFFAEDO G, FEIEDOZRDY
BrZIedwenwo bbb H 5 [4,17]. £z, R
SN ENREBLDOHGET 74 X ¥ MIHEDEM
BREEE T 2 2 2T, HFAMZ EEANCEHE L
7HRSE (5) 23 5. BIER o BAFAM X, @R - BIERF
Fr B CIXFRIREEERE O W 5 15 & DRARTERA
W ENTED (18], SiST DO FHIFEIEADE A 1X
HELRHRETD 5.

3 Simul-COMET

G BIAR 0 HFAME % & 58 U 7= 508 AT 45 1
Simul-COMET %2853 5. SIFADEIR 2 51K %
DA 7 — & (SI-DA) Z{ERK L, Simul-COMET & 7 /L
DFECHN S, AT, KERHGEMEDZE
HD7=DIZ SIVFHCNEETH 5, HHED ST D7
®» D Simul-COMET &7V E R T 5.
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System

You are an experienced English—Japanese
simultaneous interpreter. Your task is to generate a
simultaneous interpreting sentence whose meaning is
exactly equivalent to a given translation.

User

(Instructions: )
‘Salami technique’ in simultaneous interpreting refers
to a technique where the interpreter breaks down the
source language input into smaller, manageable
segments that each contain enough information to be
accurately interpreted. You will be given a pair of
source and translation sentences.

1. Segment a given source sentence into chunks.
Please make sure to segment it so that each chunk
forms a meaningful unit for simultaneous interpreting.

2. Segment a given translation sentence based on
Japanese “bunsetsu”.

3. Align ALL the bunsetsus to source chunks without
changing the order. Make sure that ALL the
bunsetsus are aligned to a source chunk.

4. Save them in a list.

(Examples here)

Source: Target data here

\Translation: /
Output

({ “segmented_pair”: [

{ “segmented_src”: “It also”,
“segmented_tgt”: [ “F=. " 1},

{ “segmented_src”: “did not take into account”,
“segmented_tgt”: [ “EELGME, "1},

{ “segmented_src”: “levels of indoor air pollution.”,
“segmented_tgt”: ["ERZERFLO", "LAILE"]]],

S “output_si”: “Fr. / EELEBMOE, / ERERFLZOLAILET })

B2 off-tgt & si-tgt AT 20y T S L—F

3.1 SI-DAF—A2DIEE

1 DX SIZ, wmt22-comet-da DHFE 7 — X2l
sre, off-ref, off-tgt D 3FHDO G ENS. ZL®D
2, ZOF 774 DAT—ZD5 siref & si-tgt &
LLM Z W TIERR S 5. RIZ, off-tgt & si-tgt H3[A]
—DEREZ>TVWE I RHETZ20I127 4L
2V TRITS.

LLM 1213 GPT-40-mini¥ % [5] L A —RED b &
Hw, F+ 7542 DA 7 —&IZi& WMT 2020 Metric
Shared Task [19] 2> &% H 7 — X # o ZFEHT 5.

si-ref [5] DFFEICHEDE, LIMIZ X - T src &
Fyr7IZHEL, FhoEF v 7HICEIRRT 5
ZETIERT 5.

2)  https://openai.com/index/gpt-4o-mini-advancing-cost-efficient-
intelligence/
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si-tgt si-ref ¥ B2 D, off-tgt DNF LA D &R
FLAEE SIACERT 2R0EDNDH L. ZDD,
si-ref DYER T stc DAZ W3, si-tgt DIERIC
I sre & off-tgt Z WA, si-tgt ZIERKT 2 T uy S
P2 2I2RT. XU DIT, src & off-tgt & F ¥
W ET 5. AHRIZFEHB D SIS RD 72,
src 1 [5] DFE, off-tgt 1T XHNIFHEDINTHET 3.
RIZ, offtgt DEF ¥ > I " stc DF ¥ Y7 DO LD
WSO 5. iR ¥ D= T — D 7= 0 12 BAfifE 72t
SRR WG ETH > THDWT DD src DF ¥
YIRHEOF B ESICLTWS. BRI, OpenAl
® Structured Output® DIFFEIZ & D JSON FER TH A
21535.

Z40L2V2T LM E—RicEWIERIBIERE
NZFion, MOPELI2HEHDH S [20]. HifiD
FETIER U 7z si-tgt 23TTD off-tgt & [Al— DEK %
REFL T3 Z & 2fRAET % 72, BERTScore [21]
LB 740KV ITRITS. off-tgt EHBRX &
L, si-tgt & O precision, recall, F1 Ra7*&H L,
WIENDDHMIME o 2 T 258, ZD3X0ZERMN S
5. dev 77— & 500 X% NFTaHi L, &f##{E{0.80,
0.85, 0.90, 0.95} % FLER U 72 #5258, @ = 0.90 A3 &
2D, BT train / dev / test I F L ZE AL 6,078 /
3527330 X&21597.

3.2 DA X7 DA%

src WX 2HFAMEZ DA R a7 it kKMm3 3
7=, [0, 1] ODEFICERI L= DA X a 7Y
DA = DA,,...,DA;,....,DA; (I 3XDOEE2ET) %
UToRIcHE I EFHEL /-

DA = DA; — penalty] (1)
penalty™ = 0.25 x (1 - MS;) ?)

DAM IZHFAMER a7 MS; X Wi i FH
DX DFEREAR a7 %2RT. MS; 1% [5] DFEIC
PEWV, sre & XTRFFE (off-tgt F 7213 si-tgt) DHFET
FTARXRY PCEDSWTHEB LAY T < > DJENE
BEREE [0, 1] OHEFICESLL/ZETH 5. src &5t
BB DREIEN TR T 255G MS; 31 7%
570, FRIEANRKEVIZY DA™ IZTTD DA; &
&< 72 5. DA Relative Ranks dataset [22] D {EAZL —
NEBEIZ, RFLT 4 DEAMEE 025 2 L.

3)  https://platform.openai.com/docs/guides/structured-outputs
4) COMET#E D7D DA R a7 OHEfiZ, NBEIATWVS
FlE % 208 U 7= https://github.com/Unbabel/COMET/issues/131
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3.3 ETILOEE

3.1, 328 TR T — & %2 H\V, Simul-COMET
ETAEYET L. REFESEPANILE BANBF
COMET % i#)b X & 2 W5% [23,24] BEIC, (1) €T
NEBRD v FTHEETBHE, (2) wnt22-comet-da
774 YFa—=r I T 55D 2 BEOEE
&% DUR D 3D 7 — XM R TIT 5

(a) Offine: + 7 5 4 > DA 7 — X DHEHH 7. xf

REFE: off-tgt, SHASL: off-ref.
(b) SI: H§EE L 7z SI-DA 7 — &X. WNRFEFEL: si-tgt,
SR si-ref.
(c) Mixed: ¥R FFEX D A off-tgt & si-tgt & B
5. NRSFESC off-tgt + si-tgt, S si-ref
INEDETFT—REXAL AT LT, 2D DA &
a7 EHAWS: 1) A 754 DA R (da), (i) H
T CEFEE L 72 DA X 27 (mono). §E- T, 2 fEfH
DRI, 3FEED T — X%, 2 fEHD DA X2
TR HAGDELEGR R EEOE T LY
35 (£ 1S

off-tgt ¥ si-tgt IZ[FA—®D DA 2 2 7 fBFE%E AW
TW3 78, off-tgt DIF S B si-tgt K DRVWRa 7
b, ZTDD, FEFICHREEXDX A Tk
BHRINCE T VIR T 2 X W3 WE» o 72, 2
TOHFEITBWT, EFMIFE - FEEZHNT
S5ITRy ZEEL, devty MBS K=
DIEMHBERBOEI R EWF = v 7KL ¥ b
BRFLE. NA 83— X — & iF wmt20-comet-da
DFEIHE - T=.

4 ER

4.1 Simul-COMET X137

Simul-COMET 75 SI #& o B3 % 25 & WRIER 212,
A7 74 VHAORIRX I D bEwRa 7259 3
PEMEES 272912, 7 A Mty bO off-tgt ¥ si-tgt
PRWTIMMER 2T o7, WFRDBATD,
SHESCI2I si-ref 7 W=,

£ 11, sitgt ITNFT 223705 off-tgt IR T
BR2a7 %5 WEEERRLTWS. EOHEIZET L
2 off-tgt X D si-tgt ICAWRA a7 ENELTWS Z
EERL, ADHEEZZOHERT. T 741D
COMET < 7 )L (wmt22-comet-da), B X4+ 7 7 4

5)  https://github.com/Unbabel/COMET/files/8502021/wmt20-
comet-da-hyper-parameters.zip
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+]1 sitgt & off-tgt IFF 2 Simul-COMET D R 2 7 7.
BTOEIMANCERRETHo% (p < .05).

Models Scratch Fine-tuning
wmt22-comet-da —0.0366 -
off-da -0.0284 -0.0373
off-mono -0.0328 —0.0286
si-da —-0.0083 -0.0109
si-mono -0.0105 —0.0068
mix-da -0.0073 -0.0083
mix-mono +0.0087 +0.0030

| 2 A TFATHll o F i S A

Categories Pre. Rec. F1 QWK
HERGEE 07604  0.7984  0.7609  0.4488
i X 0.9333  0.9300 0.9316 0.1540
B 0.8257 0.8313 0.8243  0.6260

VT =R THEEINT off-da lF, sitgt K DD off-tgt
WKEWRa7 2510 TED, i 4] THE X
NTVBHERE —HT 5.

L% L, mix-mono a% & % Fk < 42T ® Simul-COMET
EFLB R, offtgt KEWR AT 25 L7,
si-mono A% E DAERIX, SIFAD T — X D AT Simul-
COMET 2 2B 35 22 3 A +7TH 3 Z & %R
L TW39, Simul-COMET & 7128 off-tgt £ D %
Si-tgt iAW RA AT 25T 5 K512k, FH
FRCi X A4 7O AL, ZhoDRaA7ERY
BT BRETHHEEZILNS.

4.2 AFFHi

Simul-COMET 25 SI D A Filflic AT 5 Z ¢ %
RS2, TuoFIREEREIC X 2 EBREOEH M
DSI XAV 21T o7z, HALEZ 77
TIHbNET I Y v A—F—KOHEER) 25
243 xR L, iIEXR D ST ZHY L - [FKHE
RE LI D, 20 FLLORBEHET 2 7 e
RHEERE 2 2 X 2 NFFHli 1T - 72, FHifiic &
7z - T, Multidimensional Quality Metrics (MQM)®
WHOFHEA A4 o4 v RERL, BERWE,
WaX, HFEAMED 3 BAREMI UCEHE L 7.

3 ODFHMIEBAICEBWT, KZE DT H 75%L
ik T=o—%L) 2VwWI3FHiiZZ I TED, &
SIAHEBEHEMETHho 2B RBLTY

6) BIETOEE OB R A 2SR,
7)  https://www.jnpc.or.jp/archive/conferences/34352/report#
8) https://themgm.org/
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&3 Simul-COMET X a7 & AFFHHiOM DAL 7 < >~
DIERAHBEFREL. Avg. score IX Rater A ¥ B D R 2 7
L OMBIRETH 5. * IIMHBREOHEIHICERETH %
Z e %Z/RT (p <.05).

Model Rater A Rater B Avg. score
wmt22-comet-da 0.1250  0.0874 0.1324*
mix-mono (scratch) 0.0817  0.0893 0.0903
mix-mono (fine-tuning) 0.1418* 0.1556*  0.1719*

29, 275 258D precision, recall, F1 X 27 & 2
REABNTE H v MRE(QWK) 2 HWTEM L /25T
& EEEEZ R 2 1R T. FI 2a 73BN E
{, ZECTOFMBAT 075 ZEZ TVWB DKL
T, QWK IZBERME MG TIERWEE 725 TW»
5. HFAMEZ sre ¥ DOFEIED LT L& BIIIC
Ml T & 2 DI LT, o 2 BRIEEICEHE D
FHICHSDLTHECH o TozdEZ BN 5.
ANTFitfli & OHBHRE DB HITIE, off-tgt X D si-
tgt IZ@mWR a7 253 % Z & AT & 7z mix-mono
RAED Simul-COMET €7 L %, F7 4L FEFIL
D wmt22-comet-da Z Fl\W/=. A ¥ 7~ > DIENH
BRI DA R % 2 3 IC/RT. mix-mono (fine-tuning)
D dm OB 2R L, wmt22-comet-da B35 W\ 7.
mix-mono (scratch) D FHBIRBUIHFTFNICHEE TR
% o 7z. Paird bootstrap resampling [25] T mix-mono
(fine-tuning) ¥ wmt22-comet-da % LB L 72 & 2 5,
10,000 [B] D FXATH 9,195 [A] T mix-mono (fine-tuning)
A _EED, 90%(E FH X [ 1 [0.004, 0.160] T & - 7=.
% 7z, mix-mono (fine-tuning) ! Rater A & B O X 2
7TOMG e ARGMBERD 7. Tho DRERIE,
Simul-COMET %37 7 # /L b @ COMET & 7 /LI [t
N, ANFifi e OB E W & 2R LTS,

5 &HDIC

AWFFE T, FERO BFME % % e U 7 o B T+
P Simul-COMET %8R L7z, HHHER TOERD
FEE, off-tgt ¥ si-tgt RIEETHEE LIET D, SI
FHAOXWZEmWRa7eNGET s 2Rl %
72, Simul-COMET (37 7 #+ /L k @ COMET & 7L X
D3, SIDATFFME BWHBZ R L. 5%,
IV ZLOFENTIREFEOEME LR T 5 2
EDRETH S, £z, AWFFETIE SI DHEFED
AR Z YT, ERSAE L Vo 2o flHE
HEETEXLX5I255 28T, NFiliir oM
REDEEED TV T DESEOBFETH .

9) FHlI(TEX B ZZM
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A Simul-COMET DERETOEH DR

DA-SI 7 — & Z FHW =22 DR Z AL T 2720, si-tgt B3 off-tgt & D @R 2 7 21872 E|& (win rate) 2 &
WL RAWCRT LI, si*ETNME, T7 4L METARofft-*ET N XDEW winrate Z7- L, SIF#
T =X DAHE VB DREN RO IEOMBEFFOZ EARB I NI, T2, off-tgt & si-tgt ZIRE L7z
72D mix-da FETD, 774/ FETIN, oft *ET I, si-*ETIN XD winrate B Roz. —F, &
b =W win rate Z 7R L 72 mix-mono E 7 VDR DN S, si-tgt K—EH L TEWRaA 7 %52 5121, offtgt &
si-tgt ZIRE T2 2 2ITNZ, HFAECE S Ra 77BN AR TH S IR RBXN5S.

R4 sitgt D off-tgt XY dEVRaAT BTG INHOEE

Models Scratch Fine-tuning

wmt22-comet-da 0.1429 -

oft-da 0.1492 0.1134
off-mono 0.1371 0.1539
si-da 0.3388 0.1984
si-mono 0.2254 0.2520
mix-da 0.3443 0.3169
mix-mono 0.6748 0.6531

B 7ODREEEREICK B AFHbidER

YER L 723HMiH A4 KT A4 2D E, &SI SUIFHIE s & 212 4 B FECTRMii X 4172 none: =5 —72 L;
minor: B D T J —; major: EED T J —; critical: F&IR T T —. 3R AFITHMIOFMBERZRLTE
D, TRTOFMEBFRICHBNT, £ DD none EHEX NI Z 30 5. FGt e BIRMICOWTIE,
2 HDFHME DR 7 NV ZIZIEFBEOEIETHEHLTE D, TR 95% 23 none, 9 5% minor, HiF
HTUEH 75%725 none, 9 23%73 minor, #J 2%73 major ¥ 721 critical ¥ M7z, UL L, (EREVEIXFRGZ
MCHEDE L XICELPR SN, — OFHE#E 1ZH 78% D+t 7" X >~ FiZ none 25 L7zDITHL, 95—
DFHE#E 13K 90%IZ none 25 L THED, FHEDE L SITEWDYH S Z EWTRKREIND.

Accuracy Fluency Monotonicity
[}
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=
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=
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B3 2#%0 7 0oKHEREIC & 2 NTFRHl o
— 4155 — This work is published without peer review and

is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



