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Abstract

Cross-lingual code generation aims to transfer the ability of generating code from En-
glish to other natural languages (NLs). Translate-train and Code-switching are two
common data augmentation (DA) approaches for cross-lingual transfer, which comple-
ment each other but have not been effectively combined. To this end, we propose a
span-level code-switching (SpanCS) approach for cross-lingual code generation. First,
it leverages the code-switching framework to correlate source language context and tar-
get language span to model the interaction and alignment among multiple languages.
Second, it utilizes the translate-train approach to extract target language span from
a complete source language translation, ensuring the semantic consistency between
augmented data and original data. To fairly evaluate the discrepancy of code genera-
tion across multiple NLs, we construct MHumanEval, a multilingual code generation
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benchmark that includes 10 NLs, based on HumanEval via manual translation and
verification. Experiments on the benchmark across three backbones show that SpanCS
consistently outperforms conventional DA approaches for cross-lingual code generation.

Keywords: cross-lingual , code generation , code-switching

1 5§

RIGERL (Code Generation) 1E55 BEFEMRIELA E M B RIE S #dE AN I REES K
4 (Chen et al., 2021; Li et al., 2022) . TR, B AEBEREH LR, Foh T HELZME
FI YR RS = B0 M KR FIC 4 (Li et al., 2023; Roziere et al., 2023; Nijkamp et al., 2023;
Daya Guo, 2024), #HMiEzh T R AEKESHAREES (WPython) MEREE T Y
J& (Feng et al., 2020; Zheng et al., 2023b) - S5UILFEIRF, HT2BR5% A OBIEHE R IERIER H
REF (Guo, 2018), H—PRARBEERESY RELZ BMESFIFEREE . R, HTHZ
FERBR BB APPT YIRS TN ERE, BEiE 8 R1E S RIE ARt TRSH E -

PE S ORI LUR U IR 218 S RS 5 D bR ) B VRS SRR, BRI RE R
FRESEIE, PAREEPES TR, FROAEESRENENTIEEEIMES (Zheng
et al., 2021). HEES RUANH TRBAEMRES, REESRBAER?, Bl E R E
FRBEIR LN L BNES BRI - FELEME, FFERERNEIES GEHE NEIE)
AR E S EIRS T HEZEMES, W —PRABES IR - H LN EIEY
I~ EAFEEE- % (Translate-Train) (Singh et al., 2019; Chai et al., 2022) LA KB 555 #:

(Code-Switching) (Liu et al., 2020; Qin et al., 2021) -

SEREE fifa

The object q will fly, if the sum of its elements is less than or equal the maximum possible weight w.

Translate-Train 155 I JCAE . Code-Switching 1 S
The object q will fly, if the sum of its elements is
The object q will fly, if the sum of its elements is less than or equal the maximum possible £ H w.

less than or equal the maximum possible weight w.
WSEAEAR 53 B4

SpanC$
IR a BERERANT % TR A TR R

w, Pk o ¥ KAT. The object q will fly, WIARMMA q TR BFINT
B4 TR REHE wo

Figure 1: #iF-JI14% (Translate-Train) - BTG (Code-Switching) -~ H BB iS4t

(SpanCS) J7{E/R (a8 S8 SR U R XA e R B RA, h X BRIz iR ARTE
) o SpanCSH“E &7 NiZ LR A FRIE S 9518 BA “weight” B IE R SR, FoR T
R/ Code-SwitchingH Y “IV E 7 N EF IR CEIIE, FREERE -

BAmE, BEE-I507 ik f e 50 T IRIE SRy BIRE S, SEEIN HARiE
FHEGEET (B PR, REERL, EPOURR T AT AN BRES A, B
TITEERINRE, RIS RIROMURS) - SR, BIRE-UIZRDT %P IRE SRS BARE S A
MR RE AL 5], BUDARIEF AR B S35, BERE T IRE S 2 HIRE S riER
MFE (Zheng et al., 2021) - FEXIH, BT RHERE S R RIAREYLE SOy HRES T
B, AmEROAEESEMEEE I RA R T AFIES - GBS AR T 1F1%EL
AR5 LASNAS P oAt ) R A BB R A prime number” , AR o S5 T 2 EA AR TN £ SR
& “prime number” {24 > A, B LR PSR URTEATRI T, e feadt T M ARE = ax

" TABEERESTE . SRS BIRES R M A .
R, BRI NESEERES . MEREES -

B =R EEE S RSB UE, %nﬁi—iﬁiﬁ. KIE, E, 20244E7H25H%E28H o
1 1: 2:“31
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T T S #L: A T 1
FiE=S R Given two numbers x and y, add ten on x before doubling it, if x is odd and y is a prime.
BYEH2: KT
H kRS2 sk WETANET x My, W2R x B ACH y RFEE x b, RETRE NS
AN =Nk \ | | | J
SSUE#3: H
FrBeoodl #1 F Beocdl #2 Fr Bt #3
Given two numbers x and y add ten on x before doubling it if x is odd and y is a prime
Y i) ’—’—a -2 \> i) a2
GEPIANEF x Ty D11 N AR S W 1Y W x RAEH y R E

Figure 2: SpanCSHI="MFPIRIRG] - 4346). FFFIESHARER BB SHR, RERwE
DEISTFA] . XFF: CRMFE S FaR R B 5T, B, ABH—RIESLR T . B
H: NEBDXFR A BoTH PR —MEE S EREEWNES B, BRI -

5F o IR, LB HAEE S BIAFAES D EIEN, EREIRERSIRIE S L U AR TE L
2 (W 1FR) o PR, BE- IR ] DR AR T B R N SORBUER AT B
VRIEEEIE, Hit, ETENEISRBS R IED R n] DL B IR HbEE & B R T R s, SR LIRiE S
5 BB S X B RIRIN REFE LB, W R A 598 -

HT AR GRS EEERNIS, RARE T —MAEBRNIED % (Span-level
Code-Switching, SpanCS) 777%, ETIRIES 1 EAE S S ER B RIHIES F R B .
WE 207R, SpanCSH Je R <VRE 5 fiR- O > £ 1 A0JRE S fA BN N BB S iR, It
FWEDEIRTFA] . Bk, UREBE (FEE SN ILEREELETA) HRANFIRIESS
BIRES 4] &a, ERABKEANEST, HFNEMNFR<IFES A E-HinES A
B> AP RFEE—, HARERERR G

B, SpanCSMUERNMEARNEXMKEK TIHIES S BINES ., AREER &S E
LEEXFFRZR, MAMUETXERNSEERERIFES BRI HIMES B, RIET
FEHLE R PR LB . AL, N T B R M AR T LU I s E B NS AR R SS, EA
SRAERB RS S TR, ERESpanCSA] LUIRALH /] AL SR @b O -

FEE S IS A B RCR AT LLOE I 28 S RN - AT, B E 2 M ERES ik
FIEAE A A B B, 4IMCoNaLa (Wang et al., 2023a)F1ODEX (Wang et al., 2022), i&
B ZIAFFIEE AT, BEMESH— MERERMIE S L RN EIE LEM I FATRER
Hit, —MESEENSERET S —MIES, BrlfeeH THEAGHENMIES AR, W
A BE2 T FIE S IR AR, 3 S B0k LA FHGEM SRR TE AN FRE S L TERE
Z5 . Ak, ACRFHumanEval (Chen et al., 2021) IS IERAT B2 EHAM BRES, Wi
T —"% AHMHumanEval 55T M R VE .

A TR S AT

o ARG RNIE- NSRS B HA LS, S T — M pEs & S Bk J7i4SpanCs, /]
LURF B AU A e NI 22 M BIRES -

o AT ZEF A AU B EMHumanEval, W L10F BRES (BFFRIE) |
T AFHF ORI E = (RS A RUEE

o FE=FPE TR ABA FAYSLIREE REH ., SpanCS—EUL T BT AR E SEARHE ik .
2 MXIE

2.1 BIESAEAER
TN E LB S EURMSET, mREZMERES HFITRBERNREETRIES

o =ZlEPEEES RS E, %71?—2@?\3?‘:. KIE, HE, 20245E7H25HE28H o
Bl BB
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CEFZEIE) FIERGENRZEMES - EREERRIE S R a2 a8 8oh BinE S
PRI, AT —FEUR SRR TR (Qin et al., 2021; Liu et al., 2020) . HEIE &R0
PHEERIAELLTHAE, 56, REES RS B AR D 5| NBUSM I 2R
AR CENH, BE- NG ERBNERTIANT —&FM BB IIGELR) ; Hik, 1BG%
WMNBENEANEESZMES, B EESEHEEAER TIES RN E, EaessLilTiE
FRIMFIRITRE X, B IIZR07 15 38 AN RS [FE 5 RE R S S A R 43 31|
B, EERILLEHRR, MITBEERRL) - B p S g dam W 6 B BGE
T SE A, Rt EE F BRIE T H AR E S AR S D ENER, B R R A AR B B R RN
FHENE - MABESIZIFE, AT OISR — 15 SR TR E TR S 5 A B A B I 3 L5 B AR
A (Tarunesh et al., 2021; Gautam et al., 2021) » A3 H #)SpanCS 5 (B 4T HE TS &4 77 1)
ARZ AT, Er L S% EF G BRI g A EME R, I BATRERIEREY
A PATIIGEIR R S R ERA . EEERNE, B IGS B0 MR AR
e E, RYIGEAART2ESN THERS . ZUSEENEERERRNT: —hH, JgkdE
FINEMIES, TEERERFES (WEE) | ofMEB KRR I EI AR HNES
WIERE . H— 0T, FREISEFRN P RS —ME S BN LI E — 1T AR AR R, W
HF—N 2B S I AT & LR AR -

SpanCSHI %7 — 1Mk T/EZERNIE-Code (Chai et al., 2022), HAEFNZGSREFGIAT
REFFATILSSEIFEE, DMELSES A AR . SpanCS5 Z ARIZ AT, ERNIE-
Codese— " NGRERIREAY, 215 5 R AR IR B i & 1< FIE-RD > T2 RS A skt
5 <FE-JE B> RN AR B AR, 1 RERE USSRl SE IR =0 57 - SpanCS&—
FRESTE SRR 1L, BEM B <IBMEH- R >STERREA B0k IR0 3RS X 57
B, DUHE S R — SR AR KSR AN Z1E S LR -

2.2  ZiEF A B A v

— M HEZFET & RN EEN T A PN ZIESR N2 REE . EREE R
1, Wang et al. (2023b)iBiI FrEEWCEFPMEEIEATE - HEFHRE < BRIES -S> P17
IR, ¥R T DIRIE A H O CoNaLaEill B (Yin et al., 2018) « 7ELLZEAM ., Wang et al.
(2022)3t—PFFE T BITM A G, BN AT DU REIER R A SR, BAFA ARER
I R FE P RS E RS B 2 B S T AR -

AR EMES AR H AIMHumanEval 1 X BI7ET: EH4E, MHumanEvalfEANFTEF Z A&
PATHY, BIARFHES H A BNESHHIREE L B 2% M, B AT DLEE R il P 25X 48 [F] 7Y
FUETAHTHES EZEFSEWIMEREZML - HIX, /EAHumanEval (Chen et al., 2021)F)—Fi¥~
&, MHumanEvall5 ] _E 7] DL (A7 B2 A T HumanEval (N8 B TA/E . Flin, K HIRE
= FIMHumanEval 5 £ w818 FJHumanEval-X4H &, BIA[#iEH L HRIES I ZREIESH
HoRAHMEZE S R RE .

3 ik

AATREM A 4ESpanCS, —FH TEIE S A AERES ORI 7% . W 2R, B
SESpanCSFHFE F A EIFE N BIRES A, HaRlHmET o hFa (83.2) - RiE, HE
WHE AR B ARE SR E R B A EX5F, Rl — RN <RIBS A B-BIRE S R B> R
JCAH - AR BCREE SRR BVRIE S A T R EDESL ), BAE B /IRE SRR AR
HEMA R B (§3.3) - &, B ES DN EFEE—NRIES F B B ing
FREBEGHTESA, RIHE— B REAR (§3.4) -

3.1 fFgtmid

KIXFHREFRERREINEZE (Flan, V) , #FHASFERREIZZMNERES] (F)
), FREAFERREE B V= {1, ., V,}) o DU, JRES#ERR ERE S
DHNFERNS = {S1,..., S VAT = {T, ..., T,,}, HASFIT, 5 BIFRENEANFA]- 3 A B
I B HTFANRTIFER, Flan, SHNEANFAFREIFE N TFRSERMNAE (B&iElk
Rl RARHNS; -

S AP IR HIT T AR 2 RN AT LY -
B =PRI F R, FTI-AE83, K, A, 202447 H25H ®28H .

Bl boiwx
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Translate the text below in {Chinese}, be careful not to translate variable names, function
names, code, database schema, graph and HTML.Your translation should not include a
prompt, such as: "This is my translation" or "Translation as follows." Here is text:

{Given two numbers X and y, add ten on x before doubling it, if x is odd and y is a prime.}

Figure 3: RHRVE S R B IRE S R HIR R A ARG - 20 Mok a7 Bl RoR H
PRE B AR AOURIE S AR

3.2 4]

HREIFESHARS, SpanCSRFEAER— MEIKENE N B IRE S AT LR SHIT Z [ FE
M=k EH, AT ATREE S E TRFHERMES, Flinsios memnbtE 4%, X
R TE R AR P BRI, PR IR 5 22 AR U RS A IERATE - B, MRE I BE R
FRCRAE U R A0S B R AR P 2 (I FIUE SRR 1 - SRTT, B3 B AR A X S AR P il 5 4
imogﬁ,Kiﬁ&&ﬁTﬁmmﬁé,%%GmwsTmm%&ﬁﬁE%,E%%@%E
e 3FT7s -

TEMZ )G, SpanCSRHETE A HVME S A 0550 ka1, ot Enr UE=LE
RHSEG(S) = {S1,...,Sm}, SEG(T) = {1}, ..., T}, EHFSEGERSAIRE . BIEKME, &
A RPRLEE R RUOTT BEH AN, DASCHRRJR SERG VR Fr BON ST AN Z R 7 BR MR i ik e« 9 SEIi% H
b, ARSCRFTREZHMCER T8 AV BRAF, il B & ZENSE A& 4 -

3.3 XI5F

B PR PR S R B S 5B S B B AR E S R 18 XA S5E - SR, BT
M EMESRREESIRIES NEMFAREMINT, KI5 M LUFE 7 625 3 3
17 WMERFTR, RIBESMN="TFAHEIER BMES A FA, BIRESHEZAF4A
[FIIE 5 B B ARG S RSB = A TA) « NG EIRRIET, SpanCSHIXT T4 A B (Span)
T RFEAT o« WFFIE R IERALE TR LS, ., S VAT, ..., T, 50— R BT 57 10 F BT
H{(S1:4, T1p)s oo (Sjom, Tym) } EHS, FIT. o218 LM B AELSL T AFH -

BRTE, SpanCSKH T/ OB IESL I A B 57 LABRAR AT FF80R - 4 B9, EFESHITHIE
— NFAER— MG BICE: C = (S1a, Tra). HiK, RSFITHIE — AT a3 REIH
AL R BT EF, ISR A& B FAaIREELEC, = (S1.2, Ti.1)FIC, = (S1.1,Ti2) - &
J&, Wi LaBSEE & (Feng et al., 2022)1 H&EMEENIFE S H S HIRE S B ZA1E A
LUE - RCEAREMIE, MERREEREEEL(S).1, Ti.) DEEE L X5, FIbLL
WHEAM N — N IEXM R BITH - BN, C Ao, 2 M EFREMUENTEKENFTC, HE
B LRy Bt R, B RN T AR — SR E L I .

E_EARWFFREYEF, FBa SWTREM T A GEIEAIINTT, AR ENT BEIRE—1
R BTG RET R — D PR UERR - RE WL, SpanCSIRREMMEIRE — 1 ETT
H, LIBRRITE FRIBMFAEXN TS, LMELE R — S T iEiE g .

3.4 H4YH

LEREN FT IR WA BOTAM AT, EAF DIERMERIR Iy #IRF NG JTH A IR
BERBEEWES B, RETEES B PR G g . Jik, ST aEL AR
TCHRIEEAR, BRERR 2L, BT E T2 RERENER TR M ERE SR, T
TRIRBSEPRM IR o O T &R Lk MR, ASCHARE T B MU iB e Btk B PR KBS,
DURRAER—PMIT PR - B0, SIUEEREmAN 222, g Ta5% TR L
FOCORFFES - HIR, (ENIRS THRIEMES (IMRIBAER) BWHRDE, RICEDEREAN
RIS RS KR, RLES AR MALSIET, MEhRA TR ARES TR -

ETHBREMNEA A THLAWPIREIIABRSRE, KOXIT T —FETHEBEED
(perplexity, PPL) WIEZHMLH - T RARTEZE (beam search) FIEFEMRIL KA TS

VRSB EIR T EE 2B S HRIE K Sent Align (Steingrimsson et al., 2023), #N§5.5-
B =PRI F R, FTI-AE83, K, A, 202447 H25H ®28H .

Bl boiwx
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BEREFTRNDHBRENARES FBOAS . £BROE—DF, 23HF T - BoTdAm
JRVE S R BRI HARE Fr B R B A TR i L, IR 5 IR B H IR B HE P i top- K ke,
K FRIRARHIR N -

WL, RAUEEE _EIGRA RBR v 55 N RS T LU St P O 511« [FIRSF, AR
TR 5 S A A AT LU R v IR A AN AL R B o 1% VAR — D VBHE [l R R 7%
FEFRPR A B ) T BB A M ARG I Hiing - HETLUNWAHE, ASCFRINZB I
T T B, WIEMEERRGER BF, D% 42 T IEME, K%M 1 R
BRI A BN - HR, ASCAOnZ R E P A] DL R L AR SRR A1
FEE L BN R « Z A PERFAE, RIS E BB S A BOEX TIRE S R BE R % L7
RS Bz e LURIE B —E S BB VR, AR O T B AR #, Rl T DUBE M AN i
TEMERHE, OURE = R R -

HETHREHM EETRBEMEARZEM L, A 0S5 AT ET REAINAWLHRF
B EE S M - LR L, HTEE S MtokenBUE TR P S ILEAHER, KEELTE
WINREAENFES ZAFERE - AERZEZE, AR SCLRE S IR A HiRE S 1A
RREEAT TR . BARTTE , BB MIRTE S HARiE 5 UIZREE R LB 00 MEA, 7350T
FENMRZRE, EPRESERICAP, BMESSERICNP - K5, WEP/PIERIENE
PES A BUEARE RS AR, DU-P A O E F (R A A

4 ZiESREALRER¥MHumanEval

AT Z 8 F I EEX T E BN A FIE SRR EREE . R, B US4 pd
UM AR X EERAR R E RS TR AR . A, ASCR HumanEval (Chen et
al., 2021)JZETE (en) HAY B HABILIESHE T MHumanEval - 2% Qin et al. (2023)H)
W, AXMEZESE/EHENAIE (bn) -~ #EiE (de) -~ WHEFE (es) -~ EIE (r) - HIE
(ja) ~ & (w) ~ BILAEE (sw) MRFAEIE (te) LLEPGE (zh) -

BERTIE, ASCR A Tl A7 Mk iR 555 58 M Human Evalli T8 5 iR 2] B bR 5 ik 1080
Fo SEAMEESAR, REBERESPFEATOE —SERTF B, flaRies, Xeq
BAERIE R RLRFFANAS « A, ARSCEEBRIRE Z AT iZ 38 7 BT T AN ThRE - Efd i,
B PHEAREER—ZERAREMN— A RERER . A TRIEEEGEN R E, e % Er)iER
MR B AT WIES R (FlnfEiE - BIEFE - KRBT W/\%, HEER—RE) M=F
AR TAERE, RitEEEmEd2000F - BORTE, SMRES (K5 HBIAEEa B ing
= AP RLAR 90,0655 TC -

5 SEIS

5.1 i

SpanCSRFAHE A& B EdE 7 1 BINE S b8 2| 2 M HEAM HRET - AR H Y
L AEE Nevol-codealpaca-vl, 6 Ei&evol-instruct (Luo et al., 2023)— MRS, 7ECode
Alpaca (Chaudhary, 2023)#2EfH_EAEB) B EORY BMR . ZEOEIEEE 111,272
A, HICENMENESE, N TENE- GRS ENSHOAERRKFE DT BN - N T #HITA
FR AN RO AAS, AR SCRERL IR T 10,000 FEA B SE5G, R & A iZak e B R L
LR S E TR L -

5.2 FEEHIE
SRS panCSFIZEREAR LUK B51E S AR MVE U N R AT T i . BAREZIT.
e Base: UIZTREAR T2 B R EM K AURYE B bRE S fiA 4 sl .
e Cross-Lingual: 7E<ViE 5 MR- >GIAEGE Dk, FIHKEME TR R A B
briES LRE

"https://f.youdao.com/
Shttps://huggingface.co/datasets/theblackcat102/evol-codealpaca-v1

o =ZlEPEEES RS E, %71§—A§\§§\Bﬁ. KIE, HE, 20245E7H25HE28H o
Bl BB
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e Translate-Train: *{f <JfifE A U% > BUREIFE i< BVRE S AU > B0E, HRm
FIRAHTHRUANEESEIER 7% (Hu et al., 2020) - AR, ZAEMNBIMES#
REH T SpanCS5 A IR IGPT-3.5 TurbolIEIIELE R (£ 11§3.2)

e Code-Switching: 7 —FEEFHIEE 7%, U—EMME A3 H0.7) BEVLER
JRIE = Tk P ) BR R O B AR S B -

EFRERERNE, AXREETIETFRIIAETESIEMEEH 7% (Tarunesh et al., 2021;
Gautam et al., 2021), FENATHEIZEITEREHEBRIIGERIENT T REZEHEBME S S &
PRSE AP ARREN SR -

5.3 JIGS5HERE

PR 247 15 SpanCSHR A TE R 1, I AT LLE A FAFM R AR . Oy TiRt4E
TH] YRR B, A SOGe BC T ARG A R AT R FH T i B = RS R B AR O = TRTU T
S5, BFE: CodeGen2.5-7B-mono (Nijkamp et al., 2023) ~ CodeLlama-7B-python (Roziere et
al., 2023)F1DeepSeekCoder-7B-base (Daya Guo, 2024) - E{EEL N, BINVBH T, FICRKFA
REERSHEMAREE -

FFHER ‘ T ‘ bn de en es fr ja ru sw te zh ‘Avg.

Base 6.7 9.1 109 103 11.5 109 9.1 9.7 7.9 11.5 9.8
Cross 243 371 463 457 396 365 42.0 274 243 34.1 35.7
CodeGen Trans 28.0 40.2 451 432 408 359 384 29.2 231 42.0 | 36.6

CS 28.0 371 4v.5 457 371 384 402 262 26.8 36.5 36.4
SpanCS | 28.0 39.0 469 46.3 45.7 42.0 414 268 256 384 | 38.0

Base 237 311 426 341 341 335 359 262 219 347 31.8
Cross 304 439 50.0 54.2 475 396 414 31.7 29.2 45.1 | 41.3
CodeLlama Trans 34.7 420 506 50.6 50.0 38.4 46.3 262 256 43.2 40.8

CS 317 47.5 50.6 51.2 463 40.2 46.3 262 29.2 426 41.2
SpanCS | 34.1 420 56.0 53.6 53.0 42.0 46.9 304 29.2 45.1 | 43.2

Base 201 347 445 347 323 420 39.0 292 231 475 34.7
Cross 396 615 628 628 67.0 57.9 597 329 347 59.7 53.9
DeepSeek Trans 40.8 63.4 640 62.1 65.8 54.8 59.1 42.0 329 59.7 54.5

CS 384 63.4 609 615 664 573 597 396 37.1 579 54.2
SpanCS | 40.8 61.5 67.0 66.4 658 57.9 66.4 396 329 62.8 | 56.1

Table 1: Cross-Lingual (Cross), Translate-Train (Trans), Code-Switching (CS)FSpanCSTE =
MUBETARER (7B) T HpassQ1455H - FJa—7F1(Ave.) FoRILIME S HFHIERE -

KIH=AFE T NHE TE (EETTEMSpanCS) ¥RA TR —HINIGESF - 5%
H BB RETE 0 FISOTA T Zevol-instruct (Luo et al., 2023)fi%E, A Hbatch K/NMEE
H512, ERKERE 72048 - IS4 AdamW (Loshchilov and Hutter, 2017) (L2577 5
Hr, HESEN1e-3, warmupHE1,000, T RERFEE = Tepoch - I EIE T 510K
W TSt ARTS . i pass@1 (Chen et al., 2021)F8FR5F 45 RFITIEM - ZESpanCSTTiEH,
AT W EARRA R NEE L6, JFIESHEIE, HIRES AIMHumanEval ) HAb L
MERES -

5.4 SKEREER

£ EEMHumanEval PE I F 0 F ApassQ14E R F IR - =N EFEB A EGEHES
M S FMEAK IR ADeepSeekCoder ~ CodeLlama~ CodeGen2.5, A& b ZIH 54 £ F I
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You are an impartial rater and need to rate the pairs. Below are segmented sentences from two
different languages and the pairings of these small sentences. The paired sentences are required to be
semantically aligned as much as possible. The pairing can be many-to-many, but the fine-grainedness
needs to be as high as possible. The score range is 0-10. The higher the score, the better the alignment
of the paired sentences.The formate of score is [[rate]],for example:'Score:[[10]]'

{Given two -+ }; {#FEW - }; {<Given two numbers x and vy, Z5 E WML T x fl v>, -}

Figure 5: =T GPT-40%f 57 I PFAN AIFR7R 1A « T FIRE AR LD B o BT s BORS SR
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Train, SpanCSFEK T CodeLlama=f THEREMEMFTIFIES (swhte) IR THATREMSE, £
HiSpanCSTEBEF I ENER . FNf, R dB R By, ZulEX
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al., 2023a), HHGPT-4F B - X TAER, GPT-AESEHMEESIIFEN EEES ASE
ATHARIS — 5t - BsER THTIENMRR AT, ARSI ENERLE =15,
SRR R RRIE S A - BB S AL ST BT A, Fi N0-105 R Fsr o PR
LERWMER2FTR, DO RIS T 38K HSent Align KBS (Steingrimsson et al., 2023)¥3K15
T RET9.55r LA ERIESy, IERH R E IHE RIFANFTRCR - M2, BOARI GO SRR 5 Bod
FERR (382, Greedy vs. SentAlign) DL EET X 5545 R BT AR (5£4, SpanCS vs.
SpanCS+SentAlign) FJB&K T SentAlign, HX}FF#E & Sent AlignA74. 7% - EITE TR LM
T, ET SentAlign=EISpanCSH F Bt 51 AT LAtk — B4R AL A2 s P RE -

T ‘ bn de es fr ja ru sSwW te zh ‘Avg.

Greedy 9.44 958 9.82 9.74 943 976 959 881 9.65 | 9.54
SentAlign | 9.51 9.76 9.88 9.77 9.57 9.83 9.67 9.14 9.75 | 9.65

Table 2: SpanCSHFHHBRHT FLMKH (BIA) 55T Sent AlignEhAS ML 8 1 77 ¢
5, 5RO AR A5 B PGP T-A80- 1085 08 (3759 .

Wik ‘ en es ja ru ‘ Avg.
Cross-Lingual 50.3 444 44.5 59.1 | 496
Translate-Train | 47.6 44.4  40.8 54.3 46.8
Code-Switching | 50.3 45.5 40.8 58.3 48.7
SpanCS 50.8 50.0 414 57.1 | 49.8

Table 3: & 71EAEODEX N ZEVE ) pass@1 45 5 .

FIE ‘ bn de en es fr ja ru sSwW te zh ‘ Avg.
Cross-Lingual 26.8 341 432 37.8 420 34.1 359 243 256 408 34.5
Translate-Train 28.0 341 420 384 39.0 34.1 38.4 268 26.8 384 | 346
Code-Switching 25.0 323 40.8 384 384 329 378 256 26.8 359 | 334

SpanCS

SpanCS+SentAlign | 28.0 39.6 45.7 414 43.9 323 37.1 28.0 256 42.0 | 36.4

25.6 34.7 475 42.6 426 323 371 28.6 23.7 39.0‘ 35.4

Table 4: 477157 DeepSeekCoder-1.3B-Base & T 1A N fpass@14%

ZAAH NEUESpanCSHIZ (L, R3EIR A T EEAEODEXE M 2 v Y45 8 - Translate-
Trainf ) FEHEREEES THM A E, FEERAEERE (ja) FAHIE tw TRRIERE,
X S5MHumanEval £V ERI4E R —5. M Z T, SpanCSTEG T & IFHIFHIMERE, I 5F
PE THIFE (es) BIMERE, FRPAE A DU MR AERE S 22 AR B HAES -
Rt — P I UESpanCSTE A Al | AT FAERE, AU — 0% T b T 44 77 £ DeepSeekCoder-
1.3B-Base” FHIZER o N4/~ SpanCSHE1BE R AR RIS T &0 FH e, UEBHEAE
A2 N ERIFER &AL

NEE  E6ER T SpanCSFTranslate-Train (DeepSeekCoder F & T SpanCSZ #Mr Fx4%: 77
%) BipassQlFgbrbEE 2R FEFI 2R ML o SpanCS L1345 H33 & A5 F| T Translate-Train ) £ 4
PEE, [EIE, ZEFE[EDN)IZR&E N EER S Translate-Train 3%, WEBAHE B EMAIIIZGRCE -
EBREENE, HTHEEEREESHTOTREAMAE, FILEMIESEERE RER T
IR 25 (i 22 T BT B 1% (W RI8HSpanCS-Filtered) & REXEA FIE1E, S BTG FEIE 5 H A
T REMWL, TERMRER O E RN SE 324 T 5 2 Pl 2R B A& A E S o -
i BIESHRNZORANFRESMEENTT, DIRERESMIRTEREERES . N T
B X 5F AR, ACERTHIBIPCA (Wold et al., 1987) FiEE/R T X & FMIE S 1)
PR 2RSSR - 2B Qin et al. (2021) BRI R E, ASXMMHumanEval H FEHLEE

TERIEAL TSRS, HARSKIEIITETBEFURTY EEAk, RATIENLS5.3 .
B =P E Rk, %@flﬁ—?ﬁg:ﬁﬁ. K, hHE, 2024F7H25HZ28H.
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Referring to the dictionary labeled as 'B'

It should be able to surgically expunge those
key-value pairs wherein the values are
marked less than 10. / Dictionary B

B = {'one" 1, 'ten": 10, 'twenty": 20, 'zero': 0}

Implement a Python program to parse the
given XML data ... Adding to it, the XML
data includes ... <subject>Maths</subject>...
The program should also handle cases where a
subject list may be empty

Code-
Switching

Referring -8 &3 ML étiqueté as ' ., It Sfbe
@é)‘s CIIOCOOHBINH -5 chlrurglcalement
A3 those key-value FIGT wherein &s
valeurs are marqué $¥ than 10. / Dictionary B
B = {'one" 1, 'ten": 10, 'twenty": 20, 'zero": 0}

Implement &, Python mporpamma -8 parse I
donnés XML data ... Adding kufika it, el XML
%¥l includes ... <subject>Maths</subject>...
The nporpamma S5 (&3 $GaDO casos rae €

tema kuorodesha GTINJIJ kuwa empty.

SpanCS-
Filtered

Referring to the dictionary labeled as 'B', ...,
Inapaswa kuondoa kirafiki key-value ambapo
thamani zimehakikiwa kuwa chini ya 10. //
Kamusi B B = {'moja" 1, 'kumi" 10,
'ishirini": 20, 'sifuri": 0}

g3f6 3N @AW AT $B~ e @3y
aEavad oo ... 99 W3 ey
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subject>... The program should also handle
cases where a subject list may be empty

SpanCS
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‘B, ..., Inapaswa kuondoa kirafiki key-value
ambapo thamani zimehakikiwa kuwa chini ya
10. // Dictionary B

B = {'one": 1, 'ten": 10, 'twenty'": 20, 'zero": 0}
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subject>... The program should also handle
cases where a subject list may be empty
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