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Abstract

Currently, although automatic evaluation techniques for machine translation have
shown good performance, their results are not ideal when applied to translation scenar-
ios from ancient Chinese to modern Chinese. On the one hand, while these traditional
methods can better compare translations with large differences in quality, they are
often difficult to distinguish between translations with similar quality. On the other
hand, omissions and complex sentence patterns in ancient Chinese often lead to missed
translations during the translation process, and traditional evaluation metrics tend to
give higher scores to such poor translations. In this paper, we propose a translation
quality evaluation model from ancient Chinese to modern Chinese (CRATE) based on
contrastive learning and ranking consistency. This model captures fine-grained ranking
information of translation quality by ensuring ranking consistency for semantic simi-
larity and matching. In addition, when using the contrastive learning method to train
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the matching model between the translation and the source text, the source text itself
is used as a negative sample, which effectively solves the problem of traditional evalu-
ation metrics still giving high scores when the translation is missing. To demonstrate
the effectiveness of our model, we constructed high-quality human annotation test sets
of ancient Chinese to modern Chinese translations. Experimental results show that
our model outperforms strong baselines and achieves more significant correlations with
human ratings.

Keywords: Translation evaluation , Ancient Chinese , Fine-grained ranking ,
Contrastive learning
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HRNEEA—TIRRERES R, MUK THEFE T LEFMEEEE, &
PRSP OER - N, MEENEPHES, BEEEDEERDGES ITGE Z [H
TERT BEWNESR, WA FEEFER R R T = oRRIRERT - Bk, R (RDOES THEH i Rl
RPGEEHI AR . ETX ki, & —fklz B ZULE & R DGERE &7k 7152815
T3] o — D WERREVEAG 7 IEAS DO DU S B RORS R IR AN AT 2, T BRERROR T EI (R 4t
TCRERER IR G - B2, HRDGENFRERETEEAMNTESEMRTEFEER L, [
IS T SO AR B S S N B AN AT Al &= BAE -

FLHARATL 25 80 2 ZARH T A T4 - Church and Hovy (1993) AR VS B AN A
T ZAYEEE N BT IR - Lommel et al. (2014)2H T ZHEEREER (MQM) , #4151
T HLESEN A S LA ) PR B R R T o X AR TR R SR R P AR R - SR, A
LA R, 1B 52 A N R FEMPER R - &SRS, PIEsBIREm B aEG 7%
ROBTAE - X HENEE TEEES AETFHFBLENETIESEEN AL . ETFHH
VR A7 12005 T 9miE R (Su et al., 1992) - VEFHIZ (Papineni et al., 2002)) F1A [EZ (Lin,
2004) VR FEFR, R EERAERME, ZEVZREIR A SEE] T 2N - R, XA E
BT 1H E R ILED, REEFEDIZIA) FRIRZEIE N, ZUTESMEEESE 200 -
M, ZETFESEMEEM A (Zhang et al., 2020)BE0% 18 13 B AE A F FIIR 2 8 R A S
[F SR, MR EER BEIECN R A . B2, EXSREMTRECR, XK
PEAG TR R AN AR

s, HRPGER—MEEREGE L RENTES, B EIEEE RBIEGSN, XEHRRH
BIERILADOEN 22 HERIEIN S - T, A ER 7L EEE R 5 RIS RG] -
FEFI R FE A RDOE PR EFMEZF IS L, MIMCIGE P Ew P EF -
FEGI 271 /) < BRBRBEAE FIREFI S ) 8 RERY I T2, S EENEEAME IERHIEE S S
XEREE S SEIREING - I8, EOOEAGFEbr FE R TG SRR, HXHX 3 i E BN
B R R . ETIEVL SR B S ADCERIERE T HFAENE, &K
ETERE H— MBS B TR, DRSS ROCRERET R A & -

TEARSCH, TATRH T —DET X H 2 3 AHEF — 2k EE i i (DGE B ELADCE I #H
FrE AR o R AR AR, A RDGEE S HIE L E MLEIE SR, X LA E
BEXAES 2 SRR UL J7 T RHES DAL BRI A 5 o DS RO BT DL D 7 T F
AIHERZ Z 18], ROZRIH & I — B o FoA T ok B CRATL B3 SO v SRR U A DT 2 4 7 T
HES — B, SERIF U BRI ERHEAER - Ao, TATERAX 22 S YRR SR 3%
SCHODCHL BEARRL R, e RSO BE R, BRUER T RS T BN S
DLEIHLES BIIELE Tk Mo BRI o oAb, Oh Tk B2 S fE M EFURE 2= ST B A SIS
B, BATE S Z MR B SO T A TR

N TUERRBATTERE R, BT T m i & B0 PGB R TiE A 45 SR a0t 2E -
SEGEERFA, TR R T IVE I RN R E TR R, SARITERBIE THEE
EWERAE o AL, BT R RIS RDGEZ RIBERE AT, B T AR5 1%
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BRIE: EEREL, ETHRRIE.

FEBIL | BRI AT RS ERE, KPETZTEE BIBRR.
PURIPESL: EHEEAL, ZET AR TIE.

BRIGE: ANAPEY, YHETEIE, A .

B2 | B2EEL: AN —H, AESCIESL L, BEHERFBSNEL.
PUBHESC: NHBETH, s AE TR EE, D

HARDUE: M ER=UFIER, .

P13 | SRS AN ERYGAETIE LETY TAAINRR, ST R &I .
PUBHIESC: RIFHAEZR W 5 1HEIUIE,

Figure 1: dAAPER RS R P H IR BB OLROREG o HLBIEESORIET A R, I &M
ARIBEF AT T FRE -

REMFIR Ht H R VAR HE 2 (5 R - RIS, BT B AP AR I i DL A 338 S AT T S5 3R AT
LERIUE T B THERT Ho 2 > R SR SCVE Dy SRR A ) S R 380
ATCH) E BT -

o HMTRH T —MERPOERIFESEWRET (CRATE) |, Hisid i (R EIIE SCETE U
JEERN UL BE P 5 T R4 — SR R AR i U B HE A (B R, B8 TR GT 1AL,
1 T AR ST PS5 [ o

o TEIE IR 2 SNSRI SO ST RO, FATTR R S B B REREER, BRARR T
e GUPF A TR PR ARV A7 AR TR ISR B R SO 1) T4 HH o v o R ]

o HfITHER T R BUERE RPUERIIADOER RN TIFAE55 RAVBHESE - KIS RERM,
HATHER PP EE R 5 N TERGE RS AR K, il 1 S A aamr -

2 MXTAE

PLAs B R B B S T BRI E T P/ B ILED, M T REES « RN E RS
- SRS TR EEAREIREER (WER) « (MEBELREIEE (PER) KEIFHEIER
(TER) - HH', WER (Su et al., 1992)i8 1 71 B AL S 5 %1% 30 (8] 2 HE BE 25 R 1A
FhE, EXAFEARET T E, SR E A TSI R, PER (Tillmann et al.,
1997)K FH ZBFAF R 77 1%, TITER (Snover et al., 2006)M$& H BFialiEFL o AR TR 1K -
ETWERMEABLEU (Papineni et al., 2002)F1ZE T A B ZEMROUGE (Lin, 2004)# & @ i it &
NS Z%1FE K In-gram B R FTIFAL - IR, XM EERFIRICZEES, Kb
FEAMARBLE] T ROTE 3L, KR DGR B LR B R B BN o R T RN — B, METEOR
(Banerjee and Lavie, 2005)5| A T [/ 3CiFTA 38, (HH T 53 1< T WordNet B 22, 78 5 B
Al A S A AR -

bE & T G518 S AT B A TR & 8, TG TR WA T 06 R A X Se A R ok B A 1) 7 B0 IR 2 1B
X o 40, BERTSscore (Zhang et al., 2020)H]H & 5 AR 1T BB SR 2% 502 [F RS
SCHLE, RGOS EE (IDF) RERIAMEERE . REXRIERERX 5 15
BHZBERINEC RN €, BTN REBEIE IR E . 451, TIIHTHR
DOEBIIADGERIRM R E WA A S AR - EX—4, & HAITEE SRR ET 4/
HUCERIEST 77, W (Li et al., 2018; Liu et al., 2020; Zhou and Si, 2023)7E 1Ak X GEEN
B EN AR E S NBLEUM RS - o8 T B 2 AT RDGERIEMRAT K, Yang et
al. (2021)F&H T A PGB B B3N ERDTE, H454 T BLEURMI A FAERUE RAh 75 1%
%%ﬁo%ﬁ,%mm%&*&mﬁ%m%ﬁ,ﬁ%%?%%ﬁ@%%ﬁﬁ%ﬁ%%@ﬁ?%
HH AR = 4
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R R ARG, FRAERTH AR 5 AR TR SRy SR A SRR R Ui 38 (P A - VAR Y 5 41115 B
PR (L)BUBHIRE ORI 2 2% B 2 (R 3E SCRURE BN U2 50301 K ;s (2) WL S0 S SR SC R e 77 5
X EL2E ST AR (3) 78 SURE BLEE 55 DL R 22 [A] O P — Bk

3 ETX S AR — B il DB B i 2 AT

AT, FAINAHRPCERIE R &S (CRATE) - CRATERE A AR &8
FF DR T SR RLE RN DT L B2 799 7 T O HE 2 1 — B SRR B AR i U 2 HER B R - B
WWE, AT HERBYLEE S 2% 13 3008 UM 75 T B a9HES DLURLENE CES
JR ORI VEECEE T ERHES R EATZ B —2E . mE2FR, BATHTER =544
R (DHLENE LS 2% 3% 08 ARUE (3177) 5 QREXSHEXMILEE (3.271) ; (3)i&
MM S ERLEE IHES — B0 (3.371) o FATES AT A AT B R URE 58 &
%
3.1 WLENFEXEZ% G SUHELUE

% BT EVLENE LS S HF 2 FRE U UE 24 . BEME, BATES N
S)HI TR E LA F 2 B RIEE S, TN FE XA A FEEE L, LU gRIE g R
S AITFHIRERR - BIMEASZFERTES - 2% AR TIE (Gao et al., 2021), Ff]
525 3 SR F dropout 77 AR AE BOE XABRIRIIEREA RS, FATRBUAAIE S HRAAPIEE
B ROGEMABIBES S, DR S MLEESC, 2 BN EATE TR ' 7T
e AP NIR =N

M AR R ZFIBART (Lewis et al., 2020)ER T Zd R 5| AR B9 5 20 RIE &
FATHERG IE 7RIS 8 2 AN [B] AR 75 B ML BRI 8 50, B A AT « IHBRIAE - BENLIAE R
e . FENLIEERE A - BT E, BEHTUIGE S EABERT (Devlin et al., 2019)# 17 HE
1 o ZRETAE R AR SS AT TSR, DA 56 47 b B S A e IR O ML RIS o Sl i Fh 7
AR R AR, RERS RN ML ERIR S BIEIMERME R, R LU i
REPL B R TP AT REBR B A A FREE 1R - TRATRAIE B R RBIA SR, BRI K& &
SEANRKEESTERNER, BMEEE XD SBRFEARRESARS TEL, XA
TRV . FATEATTNE T BAREIHTT -

ZIg, BATR XS EAF 5 S - EREARRI R AR A BITONGE SRS, R ENH
FAFRERR, BT ERZHECEREE TATZ B ERE L - RIS EF,

B =P E SR SRS, %}171?—2@}\8Zﬁ, KR, PE, 2024725 H%28H.
1. ExwX
(c) 2024 HEAPELFSHIEF A LVERE 174



HEESY

ITAInfoNCEH 2K B %L (van den Oord et al., 2018)1ENINZR HAR, B HiE T R R IEREAST
R MR R I B/ MU SRR AR R, 5L TR AR IE 2 S OB - AN 1B R

esim(f1(zi), f1(Zi))/m
Z;V:l esim(fi(zi),f1(z;))/m

(1)

‘Csimilarity = _lOg

B, A(OREIFISGEABINATNELRR, o 2SR #A) | 7 25EFE
it dropout/ SHISOA (IEREAR) | o, EVEIE AT EMEIOR (FREAR) | NERRE
ARHPECR, rRIREBRBE, sim(f(u:), f(2)) = s L) R RTRRLIE -

= TeoliiG;

3.2 BEXS5FEXHIICEE

WER S BT EALENE LS HRPOE Z BB ICE 58 - FATRIEER X H2 2] B9 7 3 AT
g, HFRFEERNE S, SEZEFUENEER, MR HERAVENE SUENAER. 5B
G, BT RGIEE TR bR A T A PR AR IIE B AIE X E a5, BAE RSB B1ER
THRREA, IXRER] UG RO e X 2 ot s e 22 13 SR SR S 2 (B A DEBE 408

AR 3. AT ZR T £ SRR S 28 3% X, B A) F R Rk (IEHEAR) SRt E
2 S5 WINLEN I S A F Rk (ARER) DURE S 2 A)FRRh, (AFEAR) o 1A, TR
i1 FH guwenbert 2{ERTGRIE FHEEL fo R RIS R o A F R IRy (BEE) - MR, Bl1o
APREh; ~ hj~ heShe HATHEE - XM RN 28T 7R

hiys = concat(hy, hy ), teli, j, s} (2)

WINEEEIE Zhang et al. (2020)IANAEFALFSCAIENE &R, 18 A0 = ZREE H A4

m, TRHEFERIDPRITEAFRFEPONERFR - EARF, BINHER IVLHE] (Vaswani et

al., 2017 RPN HEANE NF R - BAME, TAVMEANE W EEHEEMBRIHEE
FIRHIER R, =3P R:

Vivs = q hiye, teli, j, s} (3)

Hep, oERMERD M, BETRIRAEME -
BEJE, BATRHER G R R B A BRI BN R, 2R TGS EATZ [ § TR 7
£ waprR -
scorepry = wiReLU (waVyty + b1) + ba, te{i, j, s} (4)

HAT, w~ wa~ by Flby BERSEL .
e, BATEEN )R AR E S ZF L2 BRI IEE 3, RN &/ MU RS KR
HIF L Z RIMERL 2% - Y%k BAntn E5 R

eScore; g /T2

68C0T65+SI/T2 + ZN . escorejJrS//Tg
]:

()

Loatch = —log

Hep, n BREESH, NEMHEAREE -

3.3 B SUMRLUEE 5 DUhC B kA — Bt

WA A, BATRER A RO X o IEAE AR TURE X R TG LEIRRCORRIREA « KT,
BHEH 2 BIMREA Z R 2=, HADIRTCIE X 8 SCEAE RIRE A G, AT
AR TE SCRRRUBE RN BT DR IC B o 7 T A HE 2 B — BRI A R (B R - BART
=, BATHA3.07 BE SCR BRI 5 2 LB SCIR 225 13 U8 SO A HERZ 5158
3. 2777 B DL BC AR 1 5 2 A LEH 3 SRR R S AR DL B2 ) HE 42 571 3%

%% Liu et al. (2023)A0M07%, FATFI A ListNet (Cao et al., 2007)35HEF 51 £ H MAEE 5
1. AHTKLEUE (Kullback-Leibler Divergence) AZ&XIFRAY, B LAFRATIE 1 fe/ME A THH]
W2 5370 (top one probability distributions) Z [A/AJJSEUE (Jensen-Shannon divergence)
B OR TG SORELLEE AR DT EC BE P 05 T ARG — 2, an=X6FTR -

’https://github.com/Ethan-yt/guwenbert
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N
Econsistency = Z JS(PZ HQl)

i=1

- P+Qi 1 P+ Q
:§§:KMBH ;Q)+§§:KMQM—%QJ (6)
i=1 i=1

P+ Q; P+ Qi )
Horp PANQ; 73 B FR IR SURHLLBE 51| 20 DL 77 4087 SR AR 90 A
I E Z . Lsimitarity™ Linaten B33 3 22 3] X IE R, 2B T SRR Z (B 2E 572
M o Leonsistency B33 B PR TE SCRELUEE L) B DT L JEE 9 7 T B HE 22 — B SRAmT AR 01 B AR 22 8] 4D
WS E A E R - BA TR S R R R E O -

N

P; i

= D (P ogl( ) + @y tog (22
=1

£local = £8imilarity + a‘cmatch + B['consistency (7)
Hrfa 16 Z8BSH -
3.4 M

FEHEFH RS, WARIPMAR TS H T, AT RILEFE U AR g% f1H IR IR 7%
Rhy, FHRERDOERM AR GISES f P IRG AT KRR by - NF, FXWAN AT RRIETHHE,
FEINABNER M E M E, TR HENTRIEAL S Escore) v -

WRVERE IS E 2B B, BN S5 3% OB U A B gt 2= £ B 3RS hathy
FIUTRENTZ AR RTZAE UL - FIREH, Bl Tt/ 2 BALENESCS WACDOE Z 18] B IR AL 5
Wscorejyy o BARPIWAG D ECEES 561 X0 D BRI, AzU0H:

SCOT€locql = ASCOTEj g + prsim(hs, hj) (8)
HApN Fp 2BSE
4 SERSERSY

4.1 &E

7% Ranasinghe et al. (2020)F) TAE, FATHIH[CLSFRICXT B A AAE R Fr A\ A F H R
TN RIS EE A ZRt R BT S . AT TR AdamW (Loshchilov and Hutter, 2019)1EH
MALES, HEEFESIERN2e-5. I, BESEHBIERE L, N FufEXERN0.5. Filix
BOREARREE 25, HIRNBEEBESEN Mnko3 (FEEN43.47) - Ao, BIRYLERE
IR E R0.5 - BRI Z 5 IIR A MG, FATRE RINEERE A, DUEXHNHE
AT B AP A

B A ST EEE MR B R AL K2R AR — DA RDGE 5 IR DUE B 57 AL
e 3o FATHEALAEL T 20,5505 8048 X, H H120,0005% £ 5 1% 3l 73 il gr e - 3 A1 46 A
Z A BNEEIE R R DOEBNLENE S, 8 FEgpt-3.5-turbo 4, GLM-3-Turbo °, XOD—F
6, wenyanwen-ancient-translate-to-modern “FI 5 FEHIFE 8 A THEA, FATETAPTRA T
WEIESL N THERIE, WEBERMALRDGE - & FAIS505:83E X St ik, SR EER
BURFE, RELS0055 £ X i A0E Hi A Bl wenyanwen-ancient-translate-to-modern 3 3% B
E%ﬂ?%ﬁ(; Bafs, T TARYE R SRS %13 SO X 5005 LB SOH AT A TiEsr, HRFEAE s
% (UTS) -

Shttps://github.com/NiuTrans/Classical-Modern
“https://platform.openai.com/docs/models/gpt-3-5-turbo
*https://open.bigmodel.cn/usercenter/apikeys
Shttps://console.bce.baidu.com/qianfan/ais/console/applicationConsole/application
7https://huggingface.co/raynardj/wenyanwen—ancient—translate—to—modern
Shttps://fanyi.baidu.com/
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PAEFEPR Z 3] Huang et al. (2023) TAERIE %, FATE S I EEBHM 5 A ¥ K
B2 IR b #8 5K: £ (Pearson Correlation Coefficient) F1HT F2 /R & %25 #H K 72 44 (Spearman’s Rank
Correlation Coefficient)R1FAARTYERE - B2 /R ME I RECE K T W1 FENLEE & 2 (Al 2 1 ¢ R
Moot ER, EAETREARERSHTIHE, WEARWRIFTR « HiBUR &SRR R EUERE
PIZERZ IR ARG ER, ERBIEEAR AR EA TR, HEAKIN=10P7R.

- iz (T —T) - (yi —Y)
o @i T o (i - 9)?
Hep | pRpRDRIIE .

9)

. L3 (R(z:) — R(x)) - (R(y:) — R(y))) (10)

V&S (R(:) — R@)?) - (2 0, (R(y:) — R))?)

B, R(z)MR(y;) 22 ma My IALIR, TR (x)FR(y) & X BHEZ B AR -

HZ BATHCRATES HAN TR 31T T X, A$EBLEU - ROUGERMBERTSscore -
AN, FATES HACTGE RN i B IEAG1EFRDTEFAT 7 Hhik o« ST E TR i AL 45
br, BATZRFEBERT s fTROBERT a0 ? LTSS, AT IE R EH - FHIN, AL
FESimCSE"Y LT 75258, 8 BT ENENE SCIRS 213 S0RE AU R 3% R & .
4.2 SR

WERIFTR, RO HIEEPCCHISRCCE S NEBIRERIFE R & A H, IXIUE T FAl]
TERVERM: - BRI AE L, ETFFBENEREREEETETIIGERRTEIR, X
UEBAETE L HER AT RREIRIC N ZM TIERZEE LT - SimCSERIE§E ELBERT Score i
R, ENTHEIX S HREG T FIEFRAA)TFER. AN, DTERPERELSIimCSER LT, A
FHEHEEA TBLEULLU A FAELEE AL S, B A&h CRFERSS - ERERENE, I8
ETTIETBERTIL Z2E T RoBERTa, M- MEhR LR T HA AL -

TNGRTE | J7ik | PCC  SRCC
BLEU 0.4903  0.5087
Non-BERT | poyaE 0.5125  0.5032
1+BERTScore 0.5971  0.6013
4+ SimCSE 0.6530  0.6769
BERTpase +DTE 0.6927  0.6834
+CRATE (Ours) | 0.7153 0.7297
+BERTScore 0.6264  0.6427
+SimCSE 0.6752  0.6618
RoBERT&base | | yppy 0.6995  0.7019
+CRATE (Ours) | 0.7328 0.7285

Table 1: CRATEMZELEMNRKE FRLEER - 1R 5 ZEL MR A Ti¥Es 2
B8] {4 B2 R R R AL (PCC) AT /R B ERAH K RE (SRCC) - HEREZHRATHTIEL L
ETBERTILZE TRoBERTa, EM et LERG N Ti¥s BA fm AR -

4.3 S5
4.3.1 HEEEER

FEARTT, BATEN B SL IR A T8 T 1B R A NE A S FIVER o 45 R UnER 2R -
B, HRNBBRHEES — S, AT EREEIE R 2L E R, SEHER M

“https://github.com/ymcui/Chinese-BERT-wum
Ohttps://huggingface.co/hellonlp/simcse-roberta-base-zh
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Figure 3: #im5MAEARZ
AR FQBE B ) T 2 ME - Ffl]
AT AT RS R T &
B8R, ERA B SE AT LASH
IRTUREZR Z TR AH A 251 -

flFEbr LRSS RAEPT T % -

Figure 4: $im 5 AR Z [A]
R BG5S A R RT AL - 5]
12 N PR RS,
SR =N | S L Ei =R
R LB, CRATER)EE
A5 A L SimCSE B 43 H] -

+ 4 ALEEL (SimCSE)
. ¥*++ %  EHEX (SImCSE)
TS HLE# % (CRATE)
£ o . £%#EX (CRATE)
_"'_ 4 o + o FEX
-+, i
AT L
A Ry
+‘

pa

— UIS
STS

BRI X R ¥
cooocoocooooe
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BRI~
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fRAHE

Figure 5: BKRAEARE
X TR M RE AT o FRAT]
STUTSFISTSI 15 £ 7 A~ [A]
AR E T 1T TERATI
M5 N TAF-53 2 (8] ) F7 7R 38
TR REGTE .

Hix, BExrte] e, BERE T K IEMEEAR Y [\ Z 721

B, NS EERE R E R A5, HABAUE A AR aE SR U R AT & S 2 fE
B, PSSR ACRRE . %, SBNIEERBINF EEIRES, EREEE T . 2R

AHLEI I SCIR S B B AR R Z R E A, SEAETEAR 2 S RIE A REARRS, SR
AIRESA I EINERRRE R - Bda, BIRANEERIZE, T FE, R EERTTT
BEA AN - ERERRE, ARNTNETRERERR A ERFESUE AR, SRR
2z, ERNREFRFEIRZ#FE LR, Fia HIRERNEI, Fi17E4.3.3T2
177 R4 24T -

DIRE | PCC  SRCC
CRATE 0.7153 0.7297
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