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FEWMEERZ XU & T2 HAFTHEER XX 7I12B
W, HEFHMEIERENRFEIS =2 —F LR —
ZADFIENE RELTELD, THMEED 28 Z DR
RICE SO BREICHE?RD 3. IBEFIET
X, SCH®IAAETIILORNERRIL & N1 w s
794X LTHWS Z 2T, SR ER
X DM BT B E5 85D IEXFR 72 0t s B 1% % 1
8355, Zhuckb, FRg b—2 rEoxERER
DAL ATREL 72 D, FHTE O RN % ) L X &
%, EEFER2 S, HEKD BERT IO KB E X
HOAAETILONIERICEBZHLZ 2713 TH,
ANFilfifi ¥ OMBEDPRE SN ZGERD S Z LD
RBENT2ZemD, 794X MFEZDOBIDED
b, HHIAAETVORNGHERHEELH WS Z L DF
SN KR WATREME R RIB L T\ 5.

1 IILHIC

HEIRHfilX, MWMBIREZIUDHD e T2EHASE
ERRRAZICBOWTAAIREEE R R-LTE
72 11,2, 3,4]. BLEU [1] ®° ROUGE [5] ¥ \\ o 7= /E
(7% n-gram —BICE DL FEENPEHWLNTE
72—, COMET [2] % BLEURT [3] %2 ¥, XHR#H
DIAARREIEH L2 = 2 — 1R — 2D HEIEH
bERELoTWS., T, KBHESEESLVEH
Rl e L THWAFHE6, 7] bIREEI ATV .

—1T, Zho EEHMG, BREOEI WS
FEZHZTVWS., DBMNEY, H50VIEEY
Pl 2 20 7R, ZORKEZEET 2 Z e L
{, FHZ COMET 2] ¥ X2 E2BH—D2a7 T
FHIli 3 2 FiEE, Y OHEEIFHIICHE L5 20
DOBRHRTH D, THADIHDIHE 2.

FRIREED O 2 DIZ b — 27 > L~UL DX G & BRI

— 1963 —

124% > BERTScore [8] 233 %. BERTScore &, XMk
HWHAAZERIZBITS F—27 VEoOBEPERZHIS &
YT, AR BRXOBONIGEGRE AR T
2T, =2 —9AR—2DHHFHTO T L
HIE W RS2 HE 3 5. — T, BERTScore 23 W
L HIAARBIITIC BERT Z W=D THD,
IEFRRERIN TV S MO BEERRIICRHE L2
HOAAET VORI RETHICEH I TORWY.,
XHA D BRI TEWIEREE RIS DIALET
L 19,10, 117 1%, XHEMORBFZHE L T¥EHX
NTWBD, NERHFICITHEEE - V77— FLRIL
DEMERBRI N TNE EZ BN, =2
LAULTIER T E 2 A[HEMED B 5.

% /2. BERTScore {281} 2 b —27 Ui, &K
YA VHEMEICED L BRI RIS X -
TIREZINS T2, XSEFREE RT3
728, £ BRI DOIEREN I RI5E
Addition =2 Omission £ W o 7=RIEREE DAY 4T
DA, TN EHEYNCHS Z e LW

Z ZTARME TR, XXHDIAARET L DONERERE
Y, REm Rk (12, 13 ZHWT P —27 VB0
TIARXY P EMET S [14,15,16]. TR KD,
B EI B B WIFIEFR RSB fRZFFA L, KD
MTHERMEDOZ N 74 XV MR EHES. =
BRTlX, WMT 2022 Metrics Shared Task [17] & JCIZHE
RFEEZITHE L7, ZO/ME, FHEDOSEcEL
TiX, BEFO BERHMG & bhig U< AN F7-f & o+HEE

DT 22 2HEEL /-,
2 PBEEHRZE

2.1 BERTScore

BERTScore [8] t&, XHARMEDIAALZ FHWTHERX
& SO BERISELE 2 513 2% B #FHiT H
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%. €3k @ BLEU[1] % ROUGE [5] IcftF X 3 £
JEM) 72 n-gram —BUTHEH O IEE L X R D, FHal
HEBEASHEETADLELND b—7 VDAL
EHWS Z 2T, ERMNICEL 2 PERINSEVWER
HERZ2ZenTE 3. BRI, sEXx B
FOERL 2 ICEENZE =T VIO aV 4 U
PEZHEL, & F—2 U RBHELTZ P —2
EXOT T 6 BB~ v F ¥ ZITEDOWT,
Precision, Recall, BXU Fy Ra72H T 5.

1
RBERT = — Z maxxiT)?j, (1)
|x| Rjex
X;i€EX
1 R
PRERT = Z maxx; £;, ()
|®] £ xiex
X_,’Ex
2 PRERT RBERT
FiBRT = ——— 3)

PgERT + RBERT

X5, IDFICEDSSEAMITIZEAT 22T,
RURANCEE 2 b — 7 U 25FHEEIC & D K& St
INB LD o>TWS. LI EDS, BERTScore 1
k=2 Y LV O SBERE RIS S BT, X
EEREHE—DNZ MLy LTS FHERE X D & &
WIERREZH L TWB 2 WR 5.

2.2 BRBEEX

IxiE % (Optimal Transport; OT) [18] 1, #WAJE
DIENT 74 X2 T %258 U TR ORER 7)1 i
PRt 2 FHETH 2. BASHELUHIZE W T,
XD =7 g LTIRR, P2 VHOE
REEERE Lo 2 P OfEICE 22 % Z & T,
BRI EREOFELRREL 72 5. Tk =, Bk
AN WVEER IR X F THET X, ERANCHE
N7ZFBRILIEE 2 R M 2SE K R 5. Sk
&, R cERINS.

OT(a,b,C) = PEIlrjl(ial‘l’b) ,ZJ: P;iCij, “4)

st. U(a,b) = {P|PeR™ Pl=a, P'1=b}. (5)

11“6, a=(a1 ..... ak)HJZUsz(bl ..... bm)
3, e 20D HEE LOWERGMERT. a;
BEUb &, zhzhiofiaBlObicBI5i %k
H, j BHOWEDIHTH 5. PIIEIEG DR
ZRL, Pjldma 20 b NOEEREZRT. X
7z, Cijlda; ¥ b; ODBOEHEI R MRS,

— 1964 —

2.3 FRIYHREEE

OT ¥, REMOMERITMIBBARNIRNI %R
AifZE LTED, IXTORBILITHMIMTT SN
WOl ERD. LaLl, BRRSENRYOBER
SHERZAZIZBVTEX, ZOREIFSHT L HH
Ut EBRICE, MBS 28RV —
7R, =% - Z0t— 0N IGBR [19] 23 HEIC
AL 206 TH5. FATHIETSH. BERTScore DI
FH AT HROEEE Z WS 2R A7z b D00,
BT UHMRER LICEESRDP o DHES
TV [8]. A MiA#E#IX (Unbalanced Optimal
Transport; UOT) [20] &, @ EDEIZIG L TRF
NT 4 %5222 THlWZHEMT 5. UOT &, X
D ErwiEbans.

PeR™

UOT(a,b,C) = min " P;;Cy;
i.J

+1; KL(P1,, |a) + 1, KL(P'1,, |b).
(6)
ZZT, PeRP™MIX, BT LOERZONEZL
R B 72 3 FIRFHEN. T H 2 BN Z
LEIRT. 2ofRbbic, EASH» S DT E
Kullback-Leibler (KL) XA N—3 = ¥ 212 X 5 1EH]
LI LTEAL, 2HEOAR—HERFILT 1 &
LTS, 2O E, 41 BXUI &, EEEDORN
—FNII T B2 RFILT 4 DR ZHIH T 2N A 8—
NRIRX=RTH5.
3 REFE
AW TlE, BERTScore ICEE 25T, FHMi1:GE
IR LR HKE U7 7 3 B 2 12
R35. £7, XHEHDIAHET LI, 10, 11] » 515
LNBZNHERE F—2 e LTHHAT 3. 2oL
T, RAYEREHLEEZ AW, AR SR D
P2 RBO75A4 XY VE2HET S, ZHICK
D, IXRTO b= 2@BHIRNIIST 2 2 7%
<, B BIRSCORNCAE U 2 IEXTFR 72 0 G %
PXEDEWEZIICKD., FRS5ERaTEIEIC
K32 2 CHRER LR 5.
MIBHIAHFETI ORFBRFARIA U HIAA
ETNVIE, XEROEKRRIELZEST 222 HW
LLTHEINEETIL(9,10,11] TH D, EHEIZ
XHEAN TOEEKISIGHcHwWS NS, —/T,
X DOEWRRBEHERST 2BRICBVT, FHEOR
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BRIV Z R LT OREZNERICIRZA TS & F
ZAbNE. Thbb, XHAOE®RRHZYET 5
BIET, BHEEL~ULOEERS AR R S L7 R
PERXNTWBARENED H 5. AWK T, D
IOk XHDAAET L OMEICEHL, X2k
ZH—ORZ MUVIZENT 2ETOHEREZ Hu
22T, NEERBHEEMOREZEUSL, Zho%

F—2 VT SA4 X DHEREICHHT 3.

UOT KB =27 51 AV SHCEB X
R E, XHDIAAET VONIEREZHWT
=2 VICEWT B, ZRXOD b= VDALY
ZX={x,..., X}, FERXD N —27 VEDIARS %
X ={&..., fn} ERT. TTT, x, % eRUZ, £
NZNSRYBLUOERICEENE V=2 >Dd
RIEXEDIAAERT .

UOT ICEDKFHMEX 7 +—2 V774X

VINEHET A0, SHRXBLXUTERD b—
7 VHDIAAD Bk a 2 MY C 2R L, £
i s % (UOT) ICHEDS W THiEETH G 23K
5. Z b= DEAablE, F—7 VHEDIAALD
Ly JIVAIZEEDSWTRD XS ITEET S -
b; = 1%l @)
ZHE, HHREOKRENWN -7 LD KEREA
H5Z2ZeREXKLTWS. EXEFHH G X, 5
oA EE f# { 2 ¥ TG =UOT(a,b,C) ¥ L
TRDB. iEa R MTF ClE, ERE XUOSR
XD =27 UHDAARDOLI—21) v REEREY LT
ERT 5. HFoniXetEicE o %, Ak [21]
WHEW, HEERE OB E B (TP) & L THR
L, V=2 YEALDEDHEBE (FP) BXU
Bkt (FN) ZXD X5 WCERT S -

ai = |Ixill2,

k m

1?:21 Gij, (8)
i=1 j=1
k

FP = Zai — TP, ©)
i=1

FN =) b;-TP. (10)
=1

J
5% W T, BERTScore ¥ [A] £ @ ¥fH A T
Precision, Recall, BXU F; Ra72HMNT 5 :

TP

TP + FP’
TP

TP + FN’

2 - Precision - Recall

F| = . 13
! Precision + Recall (3)

Precision =

an

Recall = (12)

— 19656 —

4 EERRTE

REFHEOEMEZMREET 5 72, WMT 2022
Metrics Shared Task D 7 — X £ v b % F W CFHifi %
Tol. RER7 T, ANFiHiicHEo S EHOF
fifE2s iRt xnTB D, BEFHEOEREZ LIS 2
72DDRYFw—27 e LTHOLATWS.

ANFFEM A2, MQM (Multidimensional Qual-
ity Metrics) ¥ & (f DA (Direct Assessment) O — 78
o NTFi-li% vz, MQM 122 W Tl ende,
en—ru DF e Xt Z MR E L, DA IZDWVWTIX cs—en,
ja—en, ru-en, de—en, uk-en DF B ZXIHE L7z,

FHEIEIR  H ATl OMAEIE, WMT 2022 Metrics
Shared Task D EIZHEL, ANFFH & @D Pearson 1
BREIC LK D S AT ALV TEME L7z, F 7200
DERIZIFEZ XY P LARLTHFHE LTV 3.

EBFiE N—254 ¥ LT, BERTScore TH
WHRTWS b= Yo ay 4 VEEEICES S
RARBELEERIC K 28~y F 2 7 TIRT7 74
XAy bEIICAa7E2EHT 5. #BEFETE, Z
DEM~ v F > Z7ORODIZ, UOT &b +—2 [
OXIGEAFRZHEE L, 155 N7 katEicEonT
2a7zHHT 5.

MIBSHAAHETIL AW TR, MFOSHDIA
AETILVDOWNEREBL % 7= ¢ (1) Language-agnostic
BERT U IAAE 7L (LaBSE) [9], (ii)Multilingual
E5 Text Embeddings (E5) [10], (iii) Multi-Linguality,
Multi-Functionality, Multi-Granularity Text Embeddings
Through Self-Knowledge Distillation (M3) [11]. X— X
FA VBIUREREFETIE, WILbFE—OED
ABETNVERHWSD ZET, 774 XY b FRIEDE
WORER LT, 7, EBRTIE, XKHDIAA
ETVOWNHERD 55, &RKE»OELN LR
EHWTWS.

UOT DNALN=/INFX=& UOT DIERIL ¢ Z
X=RELTHBIXUFLZHAY, ZOhz0.1 5
5 1.0 DHEPT 0.1 FORMSERDBLHEKRL, &
ZINREEIE T 5.

5 SRERER

11X, en—de BX L en-—ru iCBWT, Fl—D
DIABETNE HWTZEMTRT, BEFD BERTScore
WBIZEMMN T 74X e, BREFECBITS
UOT ICHEH DL 734 A Y M X A5REZHEL -
FERTH 2. MOFFERT ORI A WTRT,

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/).



Transport Cost

-28
-27
gomg %
25
have 24
lunch
23
with
22

English Tokens

mom

Ich werde zu M|tt ##ag essen
German Tokens

Transport Plan (reg=1.0, reg_m=1.0)

-0.040
-0.035

going 0.030

0.025
have
lunch
with
my
mom

0.020

English Tokens

0.015

0.010

0.005

Ich werde zu Mitt ##ag essen

German Tokens

B1 3o r—2 B 794X O —F~v S

#F 1 WMT 2022 Metrics Shared Task (23517 2 A\ F21Hifi &
DO¥7 Y UHE. HT X, ity M ARIC K 28R
BENTV20E 5%, O BHVWAEETLERT.

Metric en—de en-ru
w/HT w/o HT w/o HT
COMET-22 0.761 0.771  0.900
COMET-20 0.812 0.876 0.936
Greedy (bert) 0.338 0428 0.811
Greedy (LaBSE) - 0.608 0.746
Greedy (ES) - 0.611  0.783
Greedy (M3) - 0.648 0.815
UOT (LaBSE) - 0.425 0.852
UOT (ES) - 0.455 0.862
UOT (M3) - 0.438 0.876

FERDP S, en—ru ik, BBEFED, BHRNT 74 X
MTXB2HD A XD HANFFHAE OEmWHBEZ R L
72. —H T, en-de X, BEfFD BERTScore THW 5
N57 74X NREOHD, #EFEIDIEV
MEZRLTz. ZHo DR S, KD BERT 2
HHEDIABE T INVDONERRINCE X2 5729 T
% ANFilli e OMHERRE I NLZGEVH L Z L

mENTz. F, BEFHEREZ, BEMTEoT
uﬁbﬁi%mﬁ—ﬁf,%fbﬁ—ﬁbf@mz
BEDITERWZIE HLLER oK. TR,
REFECBI 2 MM EOEKE LT, 774X
VINFEZODDEID D, XHDABET L B —
I URHY LTHWS Z L DFSHAKEWAEENL %
RELTW5.

6 TREER
=274 X Y v EABLLIE—F Ty
AT 3L, en-de IZBWTHIREFTIEDNEB

N2 Y78 b — 27 YIEZH A TWD Z & R T
x5, K1IRTX51T, HEESZT m going to have
lunch with my mom” {2t LT, KA »YFEX “Ich werde

— 1966 —

zu Mittag essen” (“I’m going to have lunch” IZ¥fJ5) %
5.2 72354, “with my mom” (ZX}/53 % HJaG{H| b —
7, WEERNIZEAYEDE T ATOLR
V. ZAUE, MISSE R R R IR E U ] X
NTVEZEeZRLTED, UOTIZE DL T I 4 X
YIBEREL TV A AR Z RIR LTS, Z D7
®, en-de \ZBIF 2 AFilffi e DMK T, 77
AX > s BEROSEISERT 2 b 0TI walaet:
Bhb. 2B, ABEEEBITRT.

7 &HOHIC

ARG TIE, SCHDAAE T ILDORNERE L UOT
WHIL 774X M EMFEHT 22T, XL
ERXDOBD b — 27 > L LD e BR & ik D
OHRINICIEZ % Z L DSAJRER:, B ELEL Lk

WESEMNISO BEFHME 2 IR R Lz, EBREERD

5, —HOEEMICBVTIE, REFEIEGFD
BERTScore 1230 { FiE e B LT, AFiHiie &k
DEWHBIZER L7z, RS, 774 X ¥ bFRIE
ZOHbDEH D, SCHDIAAETILONELRIE H
W3 2 DFGSIERINCK EWATREMNERIE X h
2. Fl2, E—b v SITLBTTARXY FDAHT

en—ru N

BRI, b= VT 54 XY P BERINCZY
THHHATH-TH, AFilliL oMM CHEGFET

FEETREZ e bHOL R/, SHOBEL L
T, AR THOLXHDIAAET NVIZOVT D,
X EROE®RREEZHW L THEEINET LT
HYEHS, HELNILOEKNZERE Y OREE
HEWCHRZTWED 2T 5L &b, $EEFE
BRARBICTEDPT 72012, KHDAAETILNED
X RHBERIEETREPICONVWTE 555 %
75. X512, EWCHBF ¥ 7> a Y AEROFHI
WHHEHAL, FEOAEMMEEMEEL T L.

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/).



Egﬂ

¥

ARFFE D —ER1Z IST SPRING JPMISP2140 D Bl %
R0 THB.

BE Xk

(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

[9]

[10]

[11]

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu.
Bleu: a method for automatic evaluation of machine translation.
In Pierre Isabelle, Eugene Charniak, and Dekang Lin, editors,
Proceedings of the 40th Annual Meeting of the Associa-
tion for Computational Linguistics, pp. 311-318, Philadelphia,
Pennsylvania, USA, July 2002. Association for Computational Lin-
guistics.

Ricardo Rei, Craig Stewart, Ana C Farinha, and Alon Lavie.
COMET: A neural framework for MT evaluation. In Bonnie Web-
ber, Trevor Cohn, Yulan He, and Yang Liu, editors, Proceedings
of the 2020 Conference on Empirical Methods in Natu-
ral Language Processing (EMNLP), pp. 2685-2702, Online,
November 2020. Association for Computational Linguistics.
Thibault Sellam, Dipanjan Das, and Ankur Parikh. BLEURT:
Learning robust metrics for text generation. In Dan Jurafsky, Joyce
Chai, Natalie Schluter, and Joel Tetreault, editors, Proceedings
of the 58th Annual Meeting of the Association for Com-
putational Linguistics, pp. 7881-7892, Online, July 2020. As-
sociation for Computational Linguistics.

Maja Popovié. chrF: character n-gram F-score for automatic MT
evaluation. In Ondfej Bojar, Rajan Chatterjee, Christian Feder-
mann, Barry Haddow, Chris Hokamp, Matthias Huck, Varvara
Logacheva, and Pavel Pecina, editors, Proceedings of the Tenth
Workshop on Statistical Machine Translation, pp. 392-395,
Lisbon, Portugal, September 2015. Association for Computational
Linguistics.

Chin-Yew Lin. ROUGE: A package for automatic evaluation of
summaries. In Text Summarization Branches Out, pp. 74—
81, Barcelona, Spain, July 2004. Association for Computational
Linguistics.

Lianmin Zheng, Wei-Lin Chiang, Ying Sheng, Siyuan Zhuang,
Zhanghao Wu, Yonghao Zhuang, Zi Lin, Zhuohan Li, Dacheng
Li, Eric P. Xing, Hao Zhang, Joseph E. Gonzalez, and Ion Stoica.
Judging llm-as-a-judge with mt-bench and chatbot arena. In Pro-
ceedings of the 37th International Conference on Neural
Information Processing Systems, NIPS ’23, Red Hook, NY,
USA, 2023. Curran Associates Inc.

Zhiwei He, Tian Liang, Wenxiang Jiao, Zhuosheng Zhang, Yujiu
Yang, Rui Wang, Zhaopeng Tu, Shuming Shi, and Xing Wang. Ex-
ploring human-like translation strategy with large language mod-
els. Transactions of the Association for Computational Lin-
guistics, Vol. 12, pp. 229-246, 2024.

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q. Weinberger,
and Yoav Artzi. Bertscore: Evaluating text generation with bert.
In International Conference on Learning Representations,
2020.

Fangxiaoyu Feng, Yinfei Yang, Daniel Cer, Naveen Arivazhagan,
and Wei Wang. Language-agnostic BERT sentence embedding. In
Smaranda Muresan, Preslav Nakov, and Aline Villavicencio, edi-
tors, Proceedings of the 60th Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1: Long
Papers), pp. 878-891, Dublin, Ireland, May 2022. Association
for Computational Linguistics.

Liang Wang, Nan Yang, Xiaolong Huang, Linjun Yang, Rangan
Majumder, and Furu Wei. Multilingual e5 text embeddings: A
technical report, 2024.

Jianlyu Chen, Shitao Xiao, Peitian Zhang, Kun Luo, Defu Lian, and
Zheng Liu. M3-embedding: Multi-linguality, multi-functionality,

[12]

[13]

[14]

[15]

[16]

(17]

[18]

(19]

[20]

(21]

— 1967 —

multi-granularity text embeddings through self-knowledge distilla-
tion. In Lun-Wei Ku, Andre Martins, and Vivek Srikumar, editors,
Findings of the Association for Computational Linguistics:
ACL 2024, pp. 2318-2335, Bangkok, Thailand, August 2024.
Association for Computational Linguistics.

Charlie Frogner, Chiyuan Zhang, Hossein Mobahi, Mauricio
Araya-Polo, and Tomaso Poggio. Learning with a wasserstein
loss. NIPS’15, p. 2053-2061, Cambridge, MA, USA, 2015. MIT
Press.

Lenaic Chizat, Gabriel Peyré, Bernhard Schmitzer, and Francgois-
Xavier Vialard. Scaling algorithms for unbalanced transport prob-
lems. Mathematics of Computation, Vol. 87, , 07 2016.

Kyle Swanson, Lili Yu, and Tao Lei. Rationalizing text matching:
Learning sparse alignments via optimal transport. In Dan Jurafsky,
Joyce Chai, Natalie Schluter, and Joel Tetreault, editors, Proceed-
ings of the 58th Annual Meeting of the Association for
Computational Linguistics, pp. 5609-5626, Online, July 2020.
Association for Computational Linguistics.

Weijie Yu, Liang Pang, Jun Xu, Bing Su, Zhenhua Dong, and Ji-
Rong Wen. Optimal partial transport based sentence selection for
long-form document matching. In Nicoletta Calzolari, Chu-Ren
Huang, Hansaem Kim, James Pustejovsky, Leo Wanner, Key-Sun
Choi, Pum-Mo Ryu, Hsin-Hsi Chen, Lucia Donatelli, Heng Ji,
Sadao Kurohashi, Patrizia Paggio, Nianwen Xue, Seokhwan Kim,
Younggyun Hahm, Zhong He, Tony Kyungil Lee, Enrico Santus,
Francis Bond, and Seung-Hoon Na, editors, Proceedings of the
29th International Conference on Computational Linguis-
tics, pp. 2363-2373, Gyeongju, Republic of Korea, October 2022.
International Committee on Computational Linguistics.

Zihao Wang, Datong Zhou, Ming Yang, Yong Zhang, Chenglong
Rao, and Hao Wu. Robust document distance with wasserstein-
fisher-rao metric. In Sinno Jialin Pan and Masashi Sugiyama,
editors, Proceedings of The 12th Asian Conference on Ma-
chine Learning, Vol. 129 of Proceedings of Machine Learning
Research, pp. 721-736. PMLR, 18-20 Nov 2020.

Markus Freitag, Ricardo Rei, Nitika Mathur, Chi-kiu Lo, Craig
Stewart, Eleftherios Avramidis, Tom Kocmi, George Foster, Alon
Lavie, and André F. T. Martins. Results of WMT22 metrics shared
task: Stop using BLEU —neural metrics are better and more robust.
In Philipp Koehn, Loic Barrault, Ondfej Bojar, Fethi Bougares, Ra-
jen Chatterjee, Marta R. Costa-jussa, Christian Federmann, Mark
Fishel, Alexander Fraser, Markus Freitag, Yvette Graham, Roman
Grundkiewicz, Paco Guzman, Barry Haddow, Matthias Huck, An-
tonio Jimeno Yepes, Tom Kocmi, André Martins, Makoto Mor-
ishita, Christof Monz, Masaaki Nagata, Toshiaki Nakazawa, Mat-
teo Negri, Aurélie Névéol, Mariana Neves, Martin Popel, Marco
Turchi, and Marcos Zampieri, editors, Proceedings of the Sev-
enth Conference on Machine Translation (WMT), pp. 46—
68, Abu Dhabi, United Arab Emirates (Hybrid), December 2022.
Association for Computational Linguistics.

Leonid V Kantorovich. On the translocation of masses. Manage.
Sci., Vol. 5, No. 1, p. 1-4, October 1958.

Yuki Arase, Han Bao, and Sho Yokoi. Unbalanced optimal trans-
port for unbalanced word alignment. In Anna Rogers, Jordan Boyd-
Graber, and Naoaki Okazaki, editors, Proceedings of the 61st
Annual Meeting of the Association for Computational Lin-
guistics (Volume 1: Long Papers), pp. 3966-3986, Toronto,
Canada, July 2023. Association for Computational Linguistics.
Charlie Frogner, Chiyuan Zhang, Hossein Mobahi, Mauricio
Araya, and Tomaso A Poggio. Learning with a wasserstein loss. In
C. Cortes, N. Lawrence, D. Lee, M. Sugiyama, and R. Garnett, ed-
itors, Advances in Neural Information Processing Systems,
Vol. 28. Curran Associates, Inc., 2015.

BT, SRS, PEARER. SRR D BT IEIC BT 2 RN
27 bV OEGEERRICEED MR R E. SREUEER 5
32 [AEERR 2, 2026.

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/).



A FODMEFERT TORERER

2 WMT2022 128 2 AFHffi (DA) ¥ D 2T L L~LOD Pearson MHEAZREL, T2 Mty MR AFEEIZE TN
TWVWARW,

Metric cs—en de-en ja—en ru-en uk-en
COMET-22 .821 446 976 .857 714
COMET-20 .827 424 .989 .847 723
BERTScore (bert) .825 440 988 851 17
BERTScore (LaBSE) .816 427 993 .839 701
BERTScore (ES) .845 413 993 783 .673
BERTScore (M3) .840 438 993 .841 .693
Proposed (LaBSE) .806 483 988 .824 748
Proposed (ES) .829 523 974 .831 749
Proposed (M3) 812 582 948 .803 743
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Transport Cost Transport Plan (reg=0.3, reg_m=0.6)
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, -29 .
m -28 m
going 27 o going
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. 22 .

cobn ##paoce no  ##obep ##aTb . a cobn ##patoce no  ##obep ##aTb
Russian Tokens Russian Tokens

English Tokens

B2 EBIBILZr—2 794X bD—Fr~v

X 21X, %FE (enruw) KBWFE b= 774X bD— by TERT. HFEX “I'm going to have
lunch with my mom” {2 L, v~ 73X “d cobupawcpb moobemgarThn.” %iﬂﬁé%t&zm,
“with my mom” (XI5 § 2 FGEM] b — 27 iz LT, BEESIZE ALE D S ToNTWRW I & R
TE 3. 2, MSEEZFRZZWVIERISEVNCEMA I TVWE Z e 2R LTED, NI REGx &
DT ITAR VI DPEREBOREL TOWAAEEZRELTWVWS. 2D X512, en-de DIFHE & [FEMIC,
en—ru IZBWTH b= V7 74 X ¥ b ARIEEKRNCZ Y720 E0BERZIEZ Twab. £/ en—ru TlX, 7F
fliza 7 LTdANFiHiie OMEANEL, 774 XY MERPFHEFEIEE L THEIISHEIEL TWE Z e h
EZoh3.
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