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Abstract

Machine translation aims to automatically translate one natural language into another.
This process requires great ability of language understanding and language generation,
making machine translation a challenging task. Recent studies have shown that large
language models (LLMs) are capable of performing various tasks, including machine
translation, based on human instructions. The powerful ability of LLM provides new
possibilities for the innovation of natural language processing paradigms. To better
accomplish machine translation tasks with the support of LLMs, researchers have con-
ducted extensive research and analysis on the translation and multilingual capabilities
of these models. This paper introduces the latest developments in this field from the
following three aspects: evaluating translation capabilities of large language models;
eliciting translation capabilities of large language models; language ability of large
language models in different languages.
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1 58

HL2s#l7% (Machine Translation, MT) ZF|FITENIE—F HRIES BohiEif A —
FRERES SRR - MERT ALEIRE, HLas 80P bRod 8 R A B33 7 =X AT DLUSE A by 2 A1
R EIETR K, SR E BBt 225 A A E EENLEPRE L VIEEFE TSR
PR TR TS & FVERR R AR BPRE S AR AR, XA B A S SR HE S Y
Z3K (Nirenburg, 1989; Och and Ney, 2002; Vaswani et al., 2017)

TR, ERMEER LIZGmER KBS E KBS A (Large Language Model,
LLM) BILH THRGRME S . KBS EAREBEBARIES, HFRIBRELSEHEERNZE
HENRILERES: AE&HERY¥>] (In-Context Learning, ICL) (Brown et al., 2020), /8 4E#E
(Chain-of-Thought, CoT) (Wei et al., 2023)35HHLEE S GEWFI A L F X ESME BX H &
A2 BTN A5 SR A AT AL VRS - KR B A9 R RE ) ML e B e U iR it T mTRE -

HE, Fx KE S REENL B T E A T N H A REVTFT - A B EMLRX L
TAE, N=DHHENERESEE AN SRR T mNEnt g KBRS - K
B ERAENEEE A - KiESEBEAEARES ERIGES R -

WA X SR T TAEA TR MBS, RATTEBH ISR (1) S#FENRIEEEE
(tNChatGPT) T4 LAIFERR > 1E S0 LT RS E B ML s By, (HEfRIRH
RIS LINRFAERKER; (2) BR¥SS5ESHAE WM& BRI BA T =,
1B 2] 0] DLV /AN B AL B R AT AL B B, T 48 2 O RE 8 B8 47 B R B A B
715 (3) RESHEBEAEARES LMESRASEAFE, BE2ESFHEETUEDNES
BN AFRES Z BRI RIR R, BPEMEFEREES CORIMEARBIIES S - BF
Hevd, KiESBEBEH I NV SBT3 R TRk, £ T K& S BEEE LRI
s EE R ERRE T, AT+ KiE S BRI E 77t mT LIRS BY K 1R SR B 2 HiE
EwS RN PN b

RXWEENELHN T F2T RN AV SREEF B SHEAEMERE =, 83 4. 5T
SR BRE S EB FIRIERE S VTG - BRI BABE S RE BRI R RE R, 6Tk
SRR T AN R T T BT RE -

2 HBE
2.1 PLESENEE

T HU FIHL 25 801 (Nirenburg, 1989)E|ZE 1T #1253 #11% (Och and Ney, 2002), 2%
P &S B11% (Vaswani et al., 2017), PLESEEREUAMIEZS, VIgsBERUR AR - BHEl, &
U Fph 220 A B R Y 2 258 AT DAAE /DR 4 v B IRE S 6 (N E- 257 ) ElR T A\ 8% oKl K
F(Ng et al., 2019) - {HR, FHE SR B — B 7 (0] FOAL & B AR A To 1% 38 20 T 2 SR PRl
Ko AR RNTESFRNESBELZN, HE— 1 ENET W BME Z Y s8R A A
MEKX . T& WEFRNSCFREEZDEIETT M 1218 S LA EHIE ROURE RN TR A S BT A
%¥(Johnson et al., 2017; Costa-jussa et al., 2022; Yuan et al., 2022) - ILH], ZiE S L2eBIIEHE
BRI R Gt 2R IS 28 2040 « T EAR Z M8 5 KRB S REU N 25 SV EIE R oo 24
HETHFPI T RE(Garcia et al., 2023; Zhu et al., 2023) -

2.2 KiIBESHER

KE F R ) B AR ZEFY J& Transformer (Vaswani et al., 2017), ZEARYIZHES E1EF ER
%55 (Bengio et al., 2000), YIZREHEEAZ LITETE A EHLI1EF B15H1EEH(Zhang et al., 2022;
Lin et al., 2022). HA, EFEEESERERRIBEIZTH], RO MAE - £
FRTE R L 5 F @ BRAE S AT ISR AT DU R T R R P 2R S A B AR, AR S LA
PH(Petroni et al., 2019) ~ 1B F % A11R (Tenney et al., 2019)%, 3 HE&WIRIESHBENIES
HRLRE ST (Pavlick, 2022) - iXFRGRAIE T GESTH M RIE 5B H AR IR IR A\ BT84 72 Al &R N ilF
(i

HTE S SEVRIZ B V0O TINS5, 58 LS H A FEERIRE X
BXo M AGERE T TMOTIEB ST BRI N A R ARTIE S, HFE RIS ST X RAESS Y

RIE (Creative Commons Attribution 4.0 International License) ¥FA] HAR
B o R ETEE S RS, H30T-E39T, MUK, FE, 202398 H3HESH.
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7, SRR B R ST RHE S OOR « T2 ) Brown et al, 2020)81F £ TR
WAL & RIARURGH TS, (UER THERT N B - DABIRAESS A, ARIESR AL S A T
AR (A, V), M3E B TR IRRP = T(X1,01) @ T(Xe, o) @ -+ @ T (X, Vi) FFFBH IR
EEATX, IR HEEARE . NIRRT RGBT € RES, HERBIESERY - #lFEs
RY— BB KRR argmaxy p(P & T(X,)))- HR¥ BRI NEHZEH
BN BRRR AN SERHE B S5 - Figure UBIR T — 1 KEF BN T 522 S AT L 2s B 1 41
*.

FRAHUIH (Wei et al., 2021; Ouyang et al., 2022)U/ERA TR EL - BB &R ETE LR
FEASRINGAETY , B RIS 4L, (AT GRS S I SE e E 55 - XTI S, T84
AT RETHENERESEMSE, LT BRI ZER B -

BN
Chinese: #R E3krEAt 4 ? et
English: What do you like to eat?
LLM [ I like to eat spaghetti ]
Chinese: & &7 & KAl &

English:

Figure 1: K& EBALED H R T ESRIEAIRE

3 KIESRABFERES S

YR EFEB AR EEHEE D BIBEIE N, BEPIESGERNEESHAL, W
HAE T iR EE RER/ G . R SRAEX R REdE o i LR S ERITFARIES 2
BIRIXT R R R, HFE— P2 BRI ENEIFEAR, &R EIEE X OM—1R#E. Eik, #f
FENN KIE SR 1) 278 F BIERE 134T T B EAENG (Lin et al., 2022; Moslem et al., 2023;
Jiao et al., 2023b; Bang et al., 2023; Hendy et al., 2023; Garcia et al., 2023; Zhu et al., 2023) -

XEHR TIERABEREIIN AN, BERETREZMTHNRESEUEESZNEIFET WL
FIENERE ST - Table 175125 T X B 55 TAERIEARFB O - HHZhu et al. (2023) 393 TAE
FAER BN TR, fi1E T Flores-101 2B EHLEBIIFEURESE, £102MEF, 2027 L
FFXGLM ~ BLOOMZ ~ OPTHIChatGPTX VU MAAT FIKE SR £ 18 5 B R 134T T
i, H5IE R A I B 2 5 FATINLLB-1.3B(Costa-jussa et al., 2022) ~ M2M-12B(Fan
et al., 2021)3#1T T XL - MATAOBFREE RERAH: ZERZHOIENIAIES B, ChatGPTH
B OB R INAAT - ML TRATAOKIES AL, ChatGPTEARRIE S M ENFE T4, HHH
TE20% Ze 47 DADETE i O BRI 77 [a] 42 0] LU 38 K0 I B RS AINLLE - {H5 RN,
FEREAEFE AL, THEREFIESENFEL, ChatGPTIRE G T8 W B A5 AL 28
BiE RS (WFigure 2FT7R) -

WAl TAE EERE EENEHE RIEFHE
Lin et al. (2022) 13 182 GPT-3, XGLM
Moslem et al. (2023) 6 5 GPT-3, BLOOMZ
Jiao et al. (2023b) 5 8 ChatGPT,GPT4
Bang et al. (2023) 13 24 ChatGPT
Hendy et al. (2023) 18 10 ChatGPT
Zhu et al. (2023) 102 202 XGLM, BLOOMZ, OPT, ChatGPT

Table 1: BiFEHE17FA T/EMENE

EREE AR Zhu et al. (2023) % A A T WS PP KE SR AL GE i 25 5 H 3
R Mtimm . BT RESHEANIGEREEEERUER BEWERE, A8 HINE HE
PEAT PR, IR 5 & A A ERE B & I AREIR P A E L, 5 2o BT A I R I

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
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Figure 2: KiEE R ChatGPTSH I EVLA#IFEAINLLB, 7 FHVLAREIE R iGoogle Trans-
lateFIBHIE R BLXT LU (45 5248 B (Zhu et al., 2023))

TSEFRENE K - B0, FHTBLOOMZ (Scao et al., 2022)FIH T Flores-2001E 1)1 ZrE1 4 ,
FEFlores-1014(#E £ _EPFHIBLOOMZHIEIE RN, s AERIEMIRAI R, SECHNSERT
VAR ST O BIERE ) (Zhu et al., 2023) - FREANFEIEE FEGR A& AHEE, s
A IEG MG B SR ENEGE S, (IR — MER RERR -

LaE ., KESHEIEAMBRER AR BER, BRI T KE S EIAERE LR AR
71, WEBLT XFEEE X ANEERE T o (BE, ZEMROCESE RS HTEIE, BN
RIFE T RIETIRE - BERE ST - 0Tt — D BUE KIE S RALREIIERE . T RE S RALRTE
FERE, IR — A AR R B TR [RIRE -

4 KESHEERRERE N B T AR

RIANR 875 2 K 5 LR RE ) ATRER 2 AR BRI, IR AR T
THF 22 ST RITE LTRSS AN Rl A T 2 R BRI (Table 2) -

BE7R  RmER MR ITHE
TR A 2% Zhu et al. (2023)
B E S Zhang et al. (2023a)
IR RR Vilar et al. (2022)

WRE>] Ffki%E  Agrawal et al. (2022),Zhang et al. (2023a),Moslem et al. (2023),Zhu et al. (2023)
AFIEL Moslem et al. (2023),Agrawal et al. (2022),Zhang et al. (2023a),Zhu et al. (2023)

~EE Zhu et al. (2023)

ENTEAES Zhu et al. (2023)

ey Li et al. (2023),Yang et al. (2023)
B HdEmE Li et al. (2023)

HE AR Jiao et al. (2023a),Zhang et al. (2023Db)

Table 2: BRERE AW TIEBESE

4.1 FRABRZEIBRKE SRR EGE T
BRSPS HANRFIREAR €SS, B, mOITER A faE R 2
et o FERAE R IBRRE S HABIFRE R, BARA%ESRE  ROIAEREE T 2 R R

ot T P EV RS ARSI, FH0T-H39TT, RUKIE, hE, 2023F8H3HZ5H.
&2 HISRAR
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S ERAEIERIAERM - /T HRIEFNEREI TR, RSN XER R HT T 2H
I TS (Lin et al., 2022; Vilar et al., 2022; Chowdhery et al., 2022; Agrawal et al., 2022
Zhang et al., 2023a; Moslem et al., 2023; Zhu et al., 2023) -

4.1.1  BOTEERER % IR

BB ANE R RS EARER, BRYIER S BREEEFERE B RCR - K
TE S EAE R ERRAR T AR R IE B R KAIZRE (Zhu et al., 2023; Zhang et al., 2023a) . F it
W] o R S5 80T T S L2 B0 55 BB Al T — B AT 50 Rl -

R, RERETEIRE TR Z A B, RIRERREEA—E/RFE AEREN - Zhu et al
(2023)F5 i, TEECE KIESHRIXGLMASES F, “<X>\n can be summarized as \n <Y>"iX
PN S HBRRE 2 L “<X>\n can be translated to\n <Y>"iX & HERRE GEIA KIE S A
AOENERIN (Table 3) o BERRARUES AR E B Z AR R A PO R TIERH T E R
Pohk, AR ANTRHE R 2% S ) TR R AT AR B

iR, mMUEHELDER, TEERERMESBMER - WA TELAM, F—BMAEN
Al R S AL BRI EFROR 2 ZEAIRORHT - B, —Mheg S fgllE AR S5 BUR “[SRC): <X>\n
[TGT]: <Y>", EH“SRC]"5“TGT]" 4 I NFIESF EIREE AR, <X>"54<y>"
S Hrm e+ o XM T PaLM(Vilar et al., 2022), GLM(Zhang et al., 2023a)#%!
RRIRLF, (HEN TXGLMERHIHRIRZE (Zhu et al., 2023) - HFh, RN R R AT 7
RIRIE =77 [ _E i BIERT R (b AOREIR R (Lin et al., 2022; Zhang et al., 2023a; Zhu ef
al., 2023) o X% IAL U IAAR R BHIEAL 55 50T 18 A A RS o SRR JEH B Pk Ay -

In-context Template Deu-Eng Eng-Deu Rus-Eng Eng-Rus Rus-Deu Deu-Rus Average
reasonable instructions:
<X>=<Y> 37.37 26.49 29.66 22.25 17.66 17.31 25.12
<X> \n Translate from [SRC] to [TGT]: \n <Y> 37.95 26.29 29.83 20.61 17.56 15.93 24.70
<X> \n Translate to [TGT]: \n <Y> 37.69 25.84 29.96 19.61 17.44 16.48 24.50
<X> \n [TGT]: <Y> 29.94 17.99 25.22 16.29 12.28 11.71 18.91
<X> is equivalent to <Y> 23.00 4.21 17.76 9.44 8.14 9.84 12.07
<X> \n can be translated to\n <Y> 37.55 26.49 29.82 22.14 17.48 16.40 24.98
[SRC]: <X> \n [TGT]: <Y> 16.95 8.90 14.48 6.88 7.86 4.01 9.85
unreasonable instructions:
<X>$<Y> 37.77 26.43 29.53 20.99 17.72 17.27 24.95
<X> \n Translate from [TGT] to [SRC]: \n <Y> 38.18 26.21 29.85 20.35 17.75 16.63 24.83
<X> \n Compile to [TGT]: \n <Y> 37.39 26.35 29.68 19.91 17.52 16.15 24.50
<X> \n [SRC]: <Y> 27.86 16.69 24.41 18.16 11.98 12.60 18.62
<X> is not equivalent to <Y> 23.50 3.92 16.90 7.80 8.06 9.23 11.57
<X> \n can be summarized as \n <Y> 37.46 26.24 29.42 22.62 17.68 17.15 25.10
[SRC]: <X> \n [SRC]: <Y> 19.03 8.21 15.96 6.37 7.57 4.40 10.26

Table 3: ANFIE 527 5 RO IR IR (%45 5490 H (Zhu et al., 2023))

4.1.2 EEEENERZE IR

TE R IR A — D EERE R EE R SIRE] - B SRS ERIER %
)R EIRE RSB AR R R - 18 52 SR ] — O E e B BRIl 2R % « BEEE kot
M, Vilar et al. (2022)& FLA 5 5t 2 Y55 UE 5 FP Pk de 5 5727 S R 1 HE I ZR B Fk e 5 R B
U . TR T MEREE Tk M EEREIRE, IR NGB T aEmHLRR - FAERE -
RAERRELZMIRFIPLTT 2 (Agrawal et al., 2022; Zhang et al., 2023a; Moslem et al., 2023),
B2 LT RENLRE RS AT HLECE IR - Zhu et al. (2023)#F—F &I, BIRIEL EIRAIH
SEFEOHTRR, IR R — PR -

AN 28 S R 0@ — PR A SR A B R I AYIE T2 (Moslem et al., 2023; Agrawal
et al., 2022; Zhang et al., 2023a; Zhu et al., 2023) - {HJ&Zhang et al. (2023a)F1Zhu et al. (2023)%#F
RIMBEE S FIAEHE N, KBS EE R R THIE S AW - SR EIEEL01
R, EIEINIR G BONAR M Rt — P A A

tesh, RS RO R BAR N R SRR R IE R KRN - Zhu et al. (2023) & I H
50 GBI T [ AR RS S B RORE R BIRT, REMAEIE LR S (WS- b
R AKIRABI RGeS T, X —FEEE A BRINS - ManR A AR S BV a)
TERREG], WIRIE S BEIR TOIEHATRNEAESS . XU KRG S RA MR T S Z R FF IR

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
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HEEE

A5 BIRA)Z A A0 L — 2 - WnSR B TR R A 5 SO A IR E OO f, T & (i RTE S
RASEAT A7 I AOVERE R, XU B A S AL TR BRI O P A B AR SS RORLE -
REMEEMA) TGN, BHIEMERERIES TR, XHMREHE RS RO SRR
BHE -

4.2  FIHATELHOABA KiE S EEBIERES

TR K SRR RE ) AT R Fe R0, ik RIE SRS B S ELSE
WEEEE, AT DAR (AR B D R B E TR 4 %)ﬁ?ﬁ?ﬁ%(w& et al., 2022; Muennighoff et
al., 2022; Chung et al., 2022) - IFHAMF R E 1A KB SR SHATRIEFE R0, FxiE
Wk KIBESRALAOBIIERE /1 (Li et al., 2023; Jiao et al., 2023a; Yang et al., 2023; Zhang et al.,
2023b) -

CHEMRZMERERMIET ML, (GRS PNUEENERIE (TR2EAHFREE) OUAKX
T A T LUK A K8 5 A BRI E 77 (Jiao et al., 2023a; Li et al., 2023; Yang et
al., 2023; Zhang et al., 2023b). EMAFUL, Jiao et al. (2023a)fF F B 1% £0HE A1 38 AL 55480
FEFLLaMA « BLOOMZSE KIE SR HF TSRO, A IR AT BLSE BT 2 O B4
538 AT LIARIE N AR IR T SR BT N A - Li et al. (2023)% 135 FH 240 i B 3 AU A
WXGLMIER , HAZMMEEEEANEG K, DAERERER S, SEABFEEGE T DA
m, X ER T RER B EERE A ERIIE T2 0H - Yang et al. (2023)fH T 102F1EF
FPATEOR S LLaMARR T 4T T8 50, & IUHFH 235 5 #8008 7T DUR I 32 A A 3 7
ZMES DROBEGE S, JUHECRNER TREAIESE . BUE - EHESKRERES LsEK
F o Zhang et al. (2023b)fH T 2528 B AN g BFEERATIESHOM, A IR LR N2 7
BRI EERE I ANE S RRAERE ), AL IR TY BN B I M ST AR A PR S R A TR SR B AR S5 -

BARUAMMI R R, REAABERIER I L RE R B H RN ERE L - I
TREREIINBA TR, FHELSRRBA RE SR EIERE I EE LT WS (L et al.,
2023): (1) AR EL, A UBUEFERIEIFERI, THEETIREFRIES LRBIESUIR LT
(tFigure 3FA7R); (2ZALMERERE L, FERWIBEX b, 5L R0AMRIERILLIE 2> H i
BN TIESHEBREE L, EARMEIEMERIEST, RENERETEERE, ~AaHIE R
STHXT RN A R 2 I EBUREIE O (4) WA ARIIEN AL S5 RF], X LR KA R
K, BB R ML TERYS], BAMANEERBRETHREINGAHAES
B, ST ERFEERER - SR, AR —FMA RESEAB RN ESTR,
H HBEELoRA (Hu et al., 2023) ~ QLoRA (Dettmers et al., 2023)55 =30 T RATHIL, 54
AR BN AR, XM REIEFERIFTARFE— PR RER -

25
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Figure 3: I 72 S AT 2 (ORI AE 5B RORNT L (S5 5590 H (Li et al., 2023))

5 KNiESEHRBEEAFTES LHREN R

RIEF BRI GRER LIS E, B8 SRR (58 /1 #038 HAE S 5E, Walpaca%l
Y (Taori et al., 2023), HLIHEICNE . X—HHERBEFERROEESESN, W

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
H2: HHTERA ,
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W SEHIERIEE SR BET - MRRNEREES =%, BRHESRNMA DEARRES
ZEHATIERE Y X T X —[n#, #FRE R T W5 (Cui et al., 2023; Yang et al., 2023;
Zhang et al., 2023b) o

Cui et al. (2023)F1Yang et al. (2023)5K{EFTAETRYIZRM B3 /K iE SR AE 3L EATAE
77é%ﬁ%ﬂlﬁiﬂjﬁTBiﬁﬁfi%Eﬁﬂ%%q“ﬁﬁﬂﬂq“ﬁ(ﬁzﬁ?Ellk*”ﬂqq“jiﬁ@ﬁéiﬁﬁiﬁfﬁ?ﬁﬁéi?ﬁﬁﬂéﬁE@??Eﬁ%%
FHEZ ) SCRE

Zhang et al. (2023b) M R {ETFETE & A B A KRG S AP #ESES LA6E
71 o MR BT WA B, R AE S HRAIERIE S EE Z R EIERE S, EH IR
FHER ARSI E B RE T A —ME ST B o 1% 7 1RIE AT URE SR AR ST 2R K8 B A I SR K
PR A ORI ERTFE - EUIZREERE &I £, Zhang et al. (2023b)#& H 5 F £ #0738 B =013
BORARFITIR ST - NHSLISLE R HRE (Table 4), M TIRHFITIETHEEH I Alpacali
B (Taori et al., 2023) ~ Vicunat® % (Chiang et al., 2023),{¥ FH £ ¥ B = BIFEUIE HUR 15 2
AIBaylingf#%! (Zhang et al., 2023b)7EH SCHE ST 1 EE GaoKao EHUE T —E M RERF- -
X—2E R R AR KTE SR ENERE ) 2R RIS E S RN AT -

GaoKao(%)

Systems Avg. chinese english mathqa physics chemistry biology history geography mathcloze

GPT-3.5-turbo  43.87 42.68 86.27 30.48 21.00 44.44 46.19 59.57 63.32 0.85
BayLing-13B 32.13 29.27 69.28 29.34 21.50 36.71 30.00 34.04 38.19 0.85
BayLing-7B 28.20 27.64 55.56 26.78 24.50 29.95 29.05 33.19 27.14 0.00
ChatGLM-6B  31.83 31.71 52.29 26.50 16.00 27.54 28.10 54.04 47.74 2.54
Vicuna-13B 29.36 21.14 71.24 21.94 23.00 31.88 27.14 33.19 34.67 0.00

Alpaca-7B 20.03 24.80 36.27 17.95 6.00 20.77 20.95 24.68 27.14 1.69

Table 4: AN[FRE FHALAE o SCAE 11T £0TE 5 GaoKao I RTINS L (45 5294 H (Zhang et al.,
2023b))

6 Mgt

ICN-HA

T, RESEENELRE, HFREELMANESEIEST BRNES HEES LA
TERKES  ARICRETHLSSIRES . X KBS AN 288035 7 0 O S BT T 2%
w, BENETUT=ATTEONE, G5 1) KIESEMEIERIEE, 2) KIEFRA
SEIERE AL, 3) KESHREEARES LHGENIRI . SARN, KEFEMECS RN
HEGRZIESHLARIFERE S, BMEE—PRITNZE, BEAERRES LGN IEEAF
B, EXRE D PREIRES LR EE R EESEAEERCRRIZER - AR, 0 5 i i
RKEEFHEANEFER S, THRRRIES LABIERE N E R . L5, T iEKE
ERAMAERLES EAEERARIIESEE, ZESHENMRMERAREEEEZNMNE-

Bkt
BRI Z BN E R AR 4 (No. 62176120) ~ 11 T4 HIRFI#EES (No. 2022-KF-26-
02)%5 I H BB - W BLRASGEINES -

2% ik

Sweta Agrawal, Chunting Zhou, Mike Lewis, Luke Zettlemoyer, and Marjan Ghazvininejad. 2022. In-
context examples selection for machine translation. arXiv preprint arXiv:2212.02437.

Yejin Bang, Samuel Cahyawijaya, Nayeon Lee, Wenliang Dai, Dan Su, Bryan Wilie, Holy Lovenia, Ziwei
Ji, Tiezheng Yu, Willy Chung, et al. 2023. A multitask, multilingual, multimodal evaluation of
chatgpt on reasoning, hallucination, and interactivity. arXiv preprint arXiv:2302.04023.

Yoshua Bengio, Réjean Ducharme, and Pascal Vincent. 2000. A neural probabilistic language model. In
Advances in Neural Information Processing Systems (NeurIPS).

Tom Brown, Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared D Kaplan, Prafulla Dhariwal, Arvind
Neelakantan, Pranav Shyam, Girish Sastry, Amanda Askell, et al. 2020. Language models are
few-shot learners. In Advances in Neural Information Processing Systems (NeurIPS).

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 36



HEESY

Wei-Lin Chiang, Zhuohan Li, Zi Lin, Ying Sheng, Zhanghao Wu, Hao Zhang, Lianmin Zheng, Siyuan
Zhuang, Yonghao Zhuang, Joseph E. Gonzalez, Ion Stoica, and Eric P. Xing. 2023. Vicuna: An
open-source chatbot impressing gpt-4 with 90%* chatgpt quality.

Aakanksha Chowdhery, Sharan Narang, Jacob Devlin, Maarten Bosma, Gaurav Mishra, Adam Roberts,
Paul Barham, Hyung Won Chung, Charles Sutton, Sebastian Gehrmann, et al. 2022. Palm: Scaling
language modeling with pathways. arXiv preprint arXiv:2204.02311.

Hyung Won Chung, Le Hou, Shayne Longpre, Barret Zoph, Yi Tay, William Fedus, Eric Li, Xuezhi
Wang, Mostafa Dehghani, Siddhartha Brahma, et al. 2022. Scaling instruction-finetuned language
models. arXiv preprint arXiv:2210.11416.

Marta R Costa-jussa, James Cross, Onur Celebi, Maha Elbayad, Kenneth Heafield, Kevin Heffernan,
Elahe Kalbassi, Janice Lam, Daniel Licht, Jean Maillard, et al. 2022. No language left behind:
Scaling human-centered machine translation. arXiv preprint arXiw:2207.04672.

Yiming Cui, Ziging Yang, and Xin Yao. 2023. Efficient and effective text encoding for chinese llama and
alpaca. arXiv preprint arXiw:2304.08177.

Tim Dettmers, Artidoro Pagnoni, Ari Holtzman, and Luke Zettlemoyer. 2023. Qlora: Efficient finetuning
of quantized llms. arXiv preprint arXiv:2305.14314.

Angela Fan, Shruti Bhosale, Holger Schwenk, Zhiyi Ma, Ahmed El-Kishky, Siddharth Goyal, Mandeep
Baines, Onur Celebi, Guillaume Wenzek, Vishrav Chaudhary, et al. 2021. Beyond english-centric
multilingual machine translation. The Journal of Machine Learning Research (JMLR).

Xavier Garcia, Yamini Bansal, Colin Cherry, George Foster, Maxim Krikun, Fangxiaoyu Feng, Melvin
Johnson, and Orhan Firat. 2023. The unreasonable effectiveness of few-shot learning for machine
translation.

Amr Hendy, Mohamed Abdelrehim, Amr Sharaf, Vikas Raunak, Mohamed Gabr, Hitokazu Matsushita,
Young Jin Kim, Mohamed Afify, and Hany Hassan Awadalla. 2023. How good are gpt models at
machine translation? a comprehensive evaluation. arXiv preprint arXiv:2302.09210.

Edward J Hu, Phillip Wallis, Zeyuan Allen-Zhu, Yuanzhi Li, Shean Wang, Lu Wang, Weizhu Chen,
et al. 2023. Lora: Low-rank adaptation of large language models. In International Conference on
Learning Representations (ICLR).

Wenxiang Jiao, Jen-tse Huang, Wenxuan Wang, Xing Wang, Shuming Shi, and Zhaopeng Tu. 2023a.
Parrot: Translating during chat using large language models. arXiv preprint arXiv:2304.02426.

Wenxiang Jiao, Wenxuan Wang, Jen-tse Huang, Xing Wang, and Zhaopeng Tu. 2023b. Is chatgpt a
good translator? a preliminary study. arXiv preprint arXiv:2301.08745.

Melvin Johnson, Mike Schuster, Quoc V. Le, Maxim Krikun, Yonghui Wu, Zhifeng Chen, Nikhil Thorat,
Fernanda Viégas, Martin Wattenberg, Greg Corrado, Macduff Hughes, and Jeffrey Dean. 2017.
Google’s multilingual neural machine translation system: Enabling zero-shot translation. Transac-
tions of the Association for Computational Linguistics (TACL).

Jiahuan Li, Hao Zhou, Shujian Huang, Shanbo Chen, and Jiajun Chen. 2023. Eliciting the translation
ability of large language models via multilingual finetuning with translation instructions. arXiv
preprint arXiw:2305.15083.

Xi Victoria Lin, Todor Mihaylov, Mikel Artetxe, Tianlu Wang, Shuohui Chen, Daniel Simig, Myle Ott,
Naman Goyal, Shruti Bhosale, Jingfei Du, Ramakanth Pasunuru, Sam Shleifer, Punit Singh Koura,
Vishrav Chaudhary, Brian O’Horo, Jeff Wang, Luke Zettlemoyer, Zornitsa Kozareva, Mona Diab,
Veselin Stoyanov, and Xian Li. 2022. Few-shot learning with multilingual generative language mod-
els. In Proceedings of Conference on Empirical Methods in Natural Language Processing (EMNLP).

Yasmin Moslem, Rejwanul Haque, and Andy Way. 2023. Adaptive machine translation with large
language models. arXiv preprint arXiv:2301.1529.

Niklas Muennighoff, Thomas Wang, Lintang Sutawika, Adam Roberts, Stella Biderman, Teven Le Scao,
M Saiful Bari, Sheng Shen, Zheng-Xin Yong, Hailey Schoelkopf, et al. 2022. Crosslingual general-
ization through multitask finetuning. arXiv preprint arXiv:2211.01786.

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 37



HEESY

Nathan Ng, Kyra Yee, Alexei Baevski, Myle Ott, Michael Auli, and Sergey Edunov. 2019. Facebook
FAIR’s WMT19 news translation task submission. In Proceedings of the Conference on Machine
Translation (WMT).

Sergei Nirenburg. 1989. Knowledge-based machine translation. Machine Translation.

Franz Josef Och and Hermann Ney. 2002. Discriminative training and maximum entropy models for
statistical machine translation. In Proceedings of the 40th Annual Meeting of the Association for
Computational Linguistics.

Long Ouyang, Jeffrey Wu, Xu Jiang, Diogo Almeida, Carroll Wainwright, Pamela Mishkin, Chong Zhang,
Sandhini Agarwal, Katarina Slama, Alex Ray, et al. 2022. Training language models to follow in-
structions with human feedback. In Advances in Neural Information Processing Systems (NeurIPS).

Ellie Pavlick. 2022. Semantic structure in deep learning. Annual Review of Linguistics, 8(1).

Fabio Petroni, Tim Rocktéschel, Sebastian Riedel, Patrick Lewis, Anton Bakhtin, Yuxiang Wu, and
Alexander Miller. 2019. Language models as knowledge bases? In Proceedings of Conference on
Empirical Methods in Natural Language Processing (EMNLP).

Teven Le Scao, Angela Fan, Christopher Akiki, Ellie Pavlick, Suzana Ili¢, Daniel Hesslow, Roman
Castagné, Alexandra Sasha Luccioni, Francois Yvon, Matthias Gallé, et al. 2022. Bloom: A 176b-
parameter open-access multilingual language model. arXiv preprint arXiv:2211.05100.

Rohan Taori, Ishaan Gulrajani, Tianyi Zhang, Yann Dubois, Xuechen Li, Carlos Guestrin, Percy Liang,
and Tatsunori B. Hashimoto. 2023. Stanford alpaca: An instruction-following llama model. https:
//github.com/tatsu-lab/stanford_alpaca.

Tan Tenney, Dipanjan Das, and Ellie Pavlick. 2019. BERT rediscovers the classical NLP pipeline. In
Proceedings of Annual Meeting of the Association for Computational Linguistics (ACL).

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N Gomez, Lukasz
Kaiser, and Illia Polosukhin. 2017. Attention is all you need. In Advances in Neural Information
Processing Systems (NeurIPS).

David Vilar, Markus Freitag, Colin Cherry, Jiaming Luo, Viresh Ratnakar, and George Foster.
2022. Prompting palm for translation: Assessing strategies and performance. arXiv preprint
arXw:2211.09102.

Jason Wei, Maarten Bosma, Vincent Y Zhao, Kelvin Guu, Adams Wei Yu, Brian Lester, Nan Du,
Andrew M Dai, and Quoc V Le. 2021. Finetuned language models are zero-shot learners. arXiv
preprint arXiw:2109.01652.

Jason Wei, Maarten Bosma, Vincent Zhao, Kelvin Guu, Adams Wei Yu, Brian Lester, Nan Du, Andrew M.
Dai, and Quoc V Le. 2022. Finetuned language models are zero-shot learners. In International
Conference on Learning Representations (ICLR).

Jason Wei, Xuezhi Wang, Dale Schuurmans, Maarten Bosma, Fei Xia, Ed H Chi, Quoc V Le, Denny Zhou,
et al. 2023. Chain-of-thought prompting elicits reasoning in large language models. In Advances in
Neural Information Processing Systems (NeurIPS).

Wen Yang, Chong Li, Jiajun Zhang, and Chengqing Zong. 2023. Bigtrans: Augmenting large
language models with multilingual translation capability over 100 languages. arXiv preprint
arX1w:2305.18098.

Fei Yuan, Yinquan Lu, WenHao Zhu, Lingpeng Kong, Lei Li, and Jingjing Xu. 2022. Lego-mt: Towards
detachable models in massively multilingual machine translation. arXiv preprint arXiw:2212.10551.

Susan Zhang, Stephen Roller, Naman Goyal, Mikel Artetxe, Moya Chen, Shuohui Chen, Christopher
Dewan, Mona Diab, Xian Li, Xi Victoria Lin, et al. 2022. Opt: Open pre-trained transformer
language models. arXiv preprint arXiv:2205.01068.

Biao Zhang, Barry Haddow, and Alexandra Birch. 2023a. Prompting large language model for machine
translation: A case study. arXiv preprint arXiv:2301.07069.

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 38



HEESY

Shaolei Zhang, Qingkai Fang, Zhuocheng Zhang, Zhengrui Ma, Yan Zhou, Langlin Huang, Mengyu Bu,
Shangtong Gui, Yunji Chen, Xilin Chen, et al. 2023b. Bayling: Bridging cross-lingual alignment
and instruction following through interactive translation for large language models. arXiv preprint
arX1w:2306.10968.

Wenhao Zhu, Hongyi Liu, Qingxiu Dong, Jingjing Xu, Lingpeng Kong, Jiajun Chen, Lei Li, and Shujian
Huang. 2023. Multilingual machine translation with large language models: Empirical results and
analysis. arXiv preprint arXiw:2304.04675.

Bt R EVRES SRS, HI0T-EE39T, MRE, FE, 202348 3HZESH.
52: WILRA
(c) 2023 FEPLEFEEESTHIBETELWELS

39



