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Abstract

AR e 488 Ry ) 35 43 BTl 2R T 52 24 Pk
JCH R AE VR R A e (1 9% U0 5 PR
o BRI R R T A REES
B (LLM) #4779 eyt (HRDH
O R G M b R A X AR R AR A R A 4 A
B Ak g ) . s, BA I
G BRI AT AR S R B 2
EEMRGEERA. TR —FH,
F 151 AT BiLingua Parser, iXJg&—fk
T LLM R, B RISk oA
A GE AN (UD) k. moe, &ATHh
VO B F o5 o5 VG B A - by e Vs s
FHRT—ADETHRRIHEL, KD EHEAR
7 LLM $278 5% ZH IS . Ik, &
&M T SRR S, K aias—
AHEAT VU BE I - )R JE i UD fEMTIR TR R}
o BB=, AT E T XA A A
Eed AT TR AE M. SRR
7R, BiLingua Parser 7£ % 1811 J5 1] PAiA
B B3k 95.29 % (1 LAS, W00 T5Ewim
HLMZ BT, XEgEREH, 4
SRR DA S, RENE SN DAE N
SEHTH, HFAEREIER L AR e 40 2h
B g | AR

1 &

R4 (CSW) Z—FfEt A& 2 iHF
F1 X R AR B R S LS. RS BN
AR IE R AR AR E L, (EXT B R
EEALE (NLP) SRiul, JUH AT, 173
R —MREAIPRER . — MO ERE, kE
B S TR FEATT LAY B T BB A YR AR R I
iy, BAE R T TR £ S B
P (Ozate et al., 2022) .

2 Wil Ozate et al. (2022); Rijhwani et al. (2017);
Bhat et al. (2018) ) T /Eif i $i& i —Ff 22 i Bf
WA RNVE T ATRE SR 1] fift i — ZE B Y T E B
—2, BN, AZHESEE A BT S AR A 55
W5 YIZR (Ozate et al., 2022) o Al ALE
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Bilingual Code-Switch sentence: I Spanish =3 English

" [que ahora] [his son is in Virginia] "

Eng - "that now his son is in Virginia."

English-only DepREL
Parser

Spanish-only DepREL

BiLingua Parser
Parser

Virginia his is
- root
] ) - N — I
que is in que Virginia i que Virginia
case mark i
| ahora son
ahora ahora in advmod| [nsubj
fat
his in
his son son is det case
nmod: nsubj

poss

Correct-3/7 tags €3 Correct - 2/7 tags €3 Correct - 7/7 tags @

Figure 11 Xf—ANPUHE A TS i U IR & /8] TR
Fr K AT (DepREL) 7E=/Mgtfras PHIHES .
TG UL, ST BRI DY BIE O 1 PR A TR B
DRHIMIE TR R AR . MIHZ T, BiLingua f#Ard:
AERS I LT 5 L A e B 25

TEZE T IR 2 EAF AR, #
5 TAE R R ARG AT T
Wbk, SR, BPREAXEERETR, BUA RREY
RO TR RN, XERREZ
FXHIC AR .

T RS = K3, FA14 T Bilingua
Parser, X & —@dE T REUEFHZA (LLM) 1)
MUEAE RS, R A2 GPT-4.1 i, ok
A B AEPRIER) CSW £dlige. K 1 R
T Y EHRIE BT AAE — DRTZUEE CSW
EE X EFIH EALT BiLingua Parser, 21
K, FATL TTES PHANE T X — )8
VO I 5 i5-000E (— MR E R i
PeiB S X)) RIVEHE A5 RPL e (— R
BEZHEEX, ZHR0EFF THILEARTH)
(Chiruzzo et al., 2023) . P5FfTArHN, XLL2
VOHE 2 15D A S BE 2015 N hr e 1 s % 4
7T UD A E bR 5, bkl
ANTd#% . 6@ F1{# i BiLingua Parser [{J5
WAEINE 2 B . & T T % BiLingua Parser 2
Ab, BATEKLS T 4 B E T VRN Fabr ) 5
F. A, FRATBIATEINA T, EEES
25 RIS U AR IR AT g i e RE . UL
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Sample Sentence: "y le ven un life

BiLingua Parser expectancy report"

MM sj blog?

Token-level segmentation, language ID
tagging, and extractiniintra-sentential Csw

— — |

CSW Spanish-English Dataset

| attached with t
es mas que hurt yourself ... [[1, 'es’, 'spa'], [2, 'ma| | ! punc

= e !|[1D ][ Form || uPOS || HEAD | [DEPREL
) \W), ! | Task: Tags Spanish-English code-switched ; ; ; ;
XX ' | sentences using Universal Dependencies 1 :y H CCONJ H ven i .CC .
A i . 2 e + PRON . ven . iobj
| (L) camvntiisiis: 3 iven 'VERB ' root @ root
A . ) : H : H :
B Conversation Transcripts : | 4 tun ' DET : report |  det
M| | Fields: ID, FORM, LEMMA, UPOS, HEAD, DEPREL | | 5 ! life PNOUN |  report: comp
Miami-Bilingual Dataset | ‘| 6 'exp. !NOUN ! report: comp
' | Contractions: Splitting and annotating 7 irep.  (NOUN : ven : ob

| contractions (e.g., didn't — did + n't)

Repairs: Assigns same structure to repeated
! | elements (e.g., yo yo no sé) :

Ellipsis Handling: Uses dep, orphan, or _ [
| for incomplete phrases '

: : )
v i | Clause Integrity: Enforces one root per ' (] Linguistic Cross-Lingual
SENENCES ..o [Token-wise info] ' | sentence, resolves parataxis, advcl, etc. || Analysis Extension to Low-
. : || | | -Postag Resource Code-
and tu sabes it wasn't the same ... [[1, 'and’, 'eng | | | | Punctuation: Every token is included and

UD-Annotated
CSW Subset
of the Miami

Corpus

: — Annotated
E. Dataset Expert-
' = Reviewed

4

v

distribution at Switched Data

switch points

if she live here es distinto ... [[1, 'if", 'eng'], [2, 'she hd :- Analyzing Q Spanish-Guarani
i CSW Dataset
sweetheart no quiero que ... [[1, 'sweetheart', 'en Proc_essmg LLM Response q @ DEPREL tag
to align with UD format U trends

.

J

Figure 2: PUHEATH-JCIETE 5 #6401 BiLlingua AT fRAl K dftid . 7 ok BB SUE TR R (XL %
Zeid Ao, EE ID BRERA KA N AL g . f e BiLingua fi##frds ol CSW A1) 13 fid UD H54%
WPRAEE . A HSMMNAIETH . e GEORARERBIR R IR S E KA, SR N IML S, i
Ve 203 AT, DA S ) 4 PEBIE2F T - IR e TR AE N AR BRI e«

Gb, FRATREE AR T B S A SRR OB
R E ) IZBE T S0, iR E R
Y AT N LR . RE Z R R Z B i
ety NLP 254 W 58 S h#E 1 28 (POS) #3id
I (Martinez, 2020; Rijhwani and Solorio, 2016;
Solorio and Liu, 2008) , {HFA 1 FAK AL A4
Mra, ZEXPRREF X, AJ¥EdEiE (nsubj)
e B B 2 —, IF BB )T
Je A SR e i SR IL R TR A
X — R ILR T WA BTG S e
o . FRATA EZETTRR AR AT
T, FRATAE FRATT Y & BUFN & A 1) B2 R S+
A RAEACRG A4 ) T AR 5 4 5 T Y
TAE, Fenl@r T HRBE = M2 A 2R iE
EDOP

2 HBRILAE

BT AR S B SUAS LU BB FRIT E A5 2, R
PRSI . IR AVEE AT B bR v
BHE . Jerii LAE (Rijhwani et al., 2017; Solorio
and Liu, 2008; Solorio et al., 2014; Ozate et al.,
2022) CUER, M7 EEdE I ZRaeial
FEAR OISO ERBIAE, BRARI TR ER)
&N . Ozate et al. (2022) i@ o738 HH— 4005 5
B P AARTEAT: 55 178 2 B AR AT HE 2R R fif X A
W, AT g m T H - D
Y SCRENTIERE , FRiEkPT 4> (LAS) ik

Study

Solorio et al. (2014)
Solorio et al. (2014)
Rijhwani et al. (2017)

Language Pair POS Accuracy LAS (Parsing)

85.1 % -
83.3 % -
80.0 % -

Spanish-English
Hindi-English
Spanish-English

Ozate et al. (2022) Hindi-English - 71.93 %
Ozate et al. (2022) Turkish-German — 73.0 %
Bhat et al. (2018) Hindi-English — 71.03 %

Table 1: PATE T w415 ARG B4 R £ A4 3] 1A
AT AT IERE -

#| 73 % . 24{iHb, Bhat et al. (2018) Fi1 Rijhwani
et al. (2017) Hz 4575 7 FH 2k B AR 2 (1) B -
TEEEE B LAS 2040078 70-72 % JulE N (%1
)
REFIeHI BT TR AR A 2 58
BN AAIRYT, F HIUE SRR HIR T4
HE X BT T W A 1G-S0 B AU i
e HSE UD W, [HEH RO &AM, Xt
— UL T RIVEARTE CSW B itk
THRERATHEER S 1, OIS K AE b B
BVE RS bREEAE S (Strzyz et al., 2019; Roca
etal., 2023) , FEizfTHIE A e, (HA59R
JE AT B E I SR

FATH TAEAX LI RIAIRAT, (B 3T
LLM FJ3ERE . 18 OpenAl GPT X AFH) RAEF
FEAOA] DU R BIATE SR TR, PAZR
BOERE, ML) I E NG AT HX
e AR SR AR ORI PR B ) CSW Bl 4e, (o4
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Datasets Statistics  Spanish-English ~ Spanish-Guarani
Original Sentences ~ 56,000 1,140
& Tokens 242,475 ~ 17,100

. Sentences 2,837 1,140
Code-Switched 1 ne 30811 ~ 17,100

Table 2: F43E A 15-J 18 F0 VG BE 2 18- )R e 1580
LR IR AR AR A 54 e 145 A ) T AIAR IS TR

— T IR R e B AR, i
PRAPE T BAEMR ST A R T8 S AL X B 5
IR

3 EARAmELs

31 s

FATEE I PIAS BLA ) B 48 ok SE B AT Y
BiLingua f#fras U418, HAIEAFIES ¥
PRy AR ALt . FRATE M — 14K
PR B 25 ERLZE (Deuchar et al., 2014) , X
e NTZ T RGERFFEA H AT 5 AL P

25 44 PUBE A TE-SE IR Kl 4 (Fricke and Koot-

stra, 2016; Chi and Bell, 2024; Martinez, 2020) .
5 A2k B L= AE 5 GUA-SPA g3t F
- NP TERERAE : NBLRiE- T A
M1 (Chiruzzo et al., 2023) , 35
B2 2 PRI v B el A A AT [ P 25

P P BEOF -SRI TR IR
FERCE TG E LSk B . AR TS
WPMENERE, WUEEFWE. FAERENE
SHFE (G140, be.V.3S.PRES ). JUAIRALIE
PRCRG | ARG ID. SIS S0t
o NIRRT — YRS S s Bl T

Y1 A: la composicion es increible-
mente associada a Joachim because fx
SeAEAR B 23

[FeiE—" X EEM 5 Joachim %A
B, PNt eEREZ= 1t . ]

WP G-I BL R ER . 2R EEE
b K R T 1 S B S B - L e i
Wi BAOIFERE— A, H
BRI T 18 5 bR ok ay 44 SE AR (i
, gn REIJNFLEIE, es-b-ul AL IGHE A5
I a5 E, ne-b-org {4 A LISLIRE L) -
TR TERE AR

@USER: Movilizacién kakuaa opu’ava
tiranfa venezolana rehe .
[BEE— “— YO ZE N B P 2 B B
K" ]
TEX 5, @USER BbRic h—A w44 58
& (ne-b-per ), 1% kakuaa opu’ava #f rehe

RFEATRDCARIE DL E s, HoR W P
Fiko INBLRIEF P ERNR AR T HA
AR DA T -

RESUIHR T4 O TR G E IR R A
AT, BATEZhIENE T XA R AU
DI )7 AR — M TR E PR E
AFEFRERARL (B, — D IEEM—A
VRHEAF i), Bt R a) . R 2
B TR SRS U TR Y
GIER L AN TRl ik Ve

3.2 SR

AT AR R S B R AR A YA AR, FRATT T
BT —Nadift, FIH GPT-4.1 (A
gpt-4.1-2025-04-14 ) BKZf ., &A1 A OpenAl
API, Bt N7 E M temperature=0 . top_p=1
HI max_tokens=3000 . FF MR RS IRASH
B, HEE RS CSW M) 1 Aok UD M= iH
RFRTERIR R . R FEAE Section 4 g
TEAIULI . VOB A - B AR 4R i f 45— 4t
LT B RS RS RRE, A04E B BRI
EEANY, XA e E AR B A
Frit (Georgi et al., 2021) . FA 1@ —JC
H1] SPEC FriciX 4645, DAfEHEAR R n] fE TR 2
3K 8 8y 47 A Ak BB 1) ) 3 R O e T
5.
FoAT A AL BRI AR LS X B R S ) CSW
TSR, It — 2Ll CoNLL )3
b, &FERA NG It ERs (ID) | 6T
3 (FORM) . iEF % (LANG) . i+
(LEMMA) . i i ?Ar2s (UPOS) . A)¥EF
H%5] (HEADID), 4J3k3:1E47c (HEAD),
FAFE X Z (DEPREL). i 5 X i BFE A
XA R BT T A RE I, DA ERARTE
FIERRPE. BTk B P9 3E A E- S E B A 1
RAS YA X Pl 2 — M1 4Nk 3 i
TN I AR £E DA BE A B TR R AT IR AT
PABZ A IR AN 218 5 AT i — 2B 9

S

Token Form LANG LEMMA UPOS HEAD ID HEAD DEPREL

1 and en and CCONJ 7 same cc
2w es td PRON 3 sabes  nsubj

3 sabes es saber VERB 7 same conj

4 it en it PRON 6 was nsubj

5  was en be AUX 7 same cop

6 not en not PART 5 was advmod
7 same en same ADJ 0 root root

8 other . PUNCT 7 same punct

Table 3: fCHSHEHe/4) T “and td sabes it wasn’t the
same” (¥iiE: “and you know it wasn’t the same” )

(17 UD XUARHRIE -
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4 Jiikik

FATR B A T VUL 3 R A AN 43 A
HARERER ISR A8 (1) TFRHT
P UD FRyER SGEf T (2) il &K
BRI PR R (3) XA AT
PEATEH AT (4) PRy BRI
Ho B 2Rt TR GRS -

4.1 BiLingua fEHr 23 IF%&

A T A7 BiLingua Parser, F {1 ] OpenAl
API |1 GPT-4.1 4 i, CSW /)11 UD FryE.
XTI, A ER ) UD frHEE &
MR A RN LS, MAEXNE B, CSW
AT, X—HEAR S MRE . FHi,
BiLingua Parser [{#& /i /D& s kS Lk 1T,
HiE A R E W T, 456 T KB g
FXIE T TR . AT R L1 1%
T A O EA AR E E S P A A AR
WLER, IngEng . B . A5EEA T A S
. BIAHHE R E T E 4R CoNLL-U 4% 4
AR, {335 ID. FORM, LANG. LEMMA,
UPOS. HEAD ID, HEAD 411 DEPREL ., #&/5%5
MR SEBE AN T AE T 5% B FIl C it

TEXFH R AR Ze B, AETE RSt
WEREIE . MBEAE AL E H I, X5
Xt E SIERAFREATER Tk, £ UD i
Mrestba i) 245t R i B Beny . FRATEL
fif ¢ BiLingua Parser {427 Q14 2% JEX L9 1E
KPR RE, MR AR TS & LR FrE

Tk

AsEERAI T . 2 AZRINSTEES
W A X W, S ECR SRR AT e
I FRATTER A3 FLIE A SERE ) ) F AR L2 I )
POCR BRI AT I R . A% 4 M S R
THATUATAEX RGO T (4] dep . orphan 5§
_ 7 FCHO R AR

FORM LEMMA UPOS HEAD ID HEAD DEPEND

It it PRON 2 s’ nsubj

’s be AUX 0 root root

the the DET 4 end det

end end NOUN 2 s’ attr

of of ADP _ _ case

the the DET _ _ det
PUNCT 2 s’ punct

Table 4: FRiCASEREA] T [It’s the end of the...’] A5k
R A4 1R FEER) UD bRy,

TEHERZR T, B h TR A
BIEFEA . MIBEER, 7RSS
5, PN SE B3 BEAH IR 9 A0 3 A € L
Bilo FATHESR N 6 SRR 7 1ok A BAS
EHWELE . HEHE6 THRHI.

FORM LEMMA UPOS HEADID HEAD DEPEND

Me yo PRON 2 gusta  iobj

gusta gustar VERB 0 root root

comer  comer VERB 2 gusta xcomp

y y CCONJ 2 gusta cc

a a ADP 6 ella case

ella ella PRON 2 gusta  conj

bailar  bailar VERB 6 ella orphan
PUNCT 2 gusta punct

Table 5: 474544 W% (145 & A1) [ UD #37E ["Me gusta
comer y a ella bailar’ (L34 : I like eating and she
dancing.’)].

FORM LEMMA UPOS HEADID HEAD DEPEND

Yo yo PRON 4 sé nsubj

yo yo PRON 4 sé nsubj

no no PART 4 sé advmod

sé saber VERB 0 root root
PUNCT 4 sé punct

Table 6: X}/ F [‘Yo yo no sé” (L - ‘T 1 don’t
know.)] #47 UD #ryE, WEMBEMEIEER.

EEGIE T s, g5 (Flan, don't,
they’re) 5T AT TR M HALBGER /B4 T 45
iCt. BiLingua Parser [{j3 /R $5 7% LLM % 9EiEFR
TCRBAHE ¥, AT BLiE 24 1
WAt A, ARAAFSIRZE /] punct A5
M E TR E ) ahiE . 52 W ER 7 ARG
LT

FORM LEMMA UPOS HEADID HEAD DEPEND
She she PRON 3 go nsubj
did do AUX 3 go aux
n’'t not PART 2 did advmod
g0 2o VERB 0 root root

. PUNCT 3 go punct

Table 7: A1) F [‘She didn’t go.”] H[¥) UD Fr¥t, Bn
TG

HEAAEENE, BT A irERdE
£, AE CSW P4 BE F i5- 0 15 1 PG B A 18- N L
JeiEEdE LAl BiLingua Parser 4= 5 UD 45
FEA 2 H A PR AT AR AR A2
(LAS) R JAT A ot Beda 4 i b i i
A PRGN AR I ) TE A S 3 o0 B AR A ¢
%, [FBfFRATIE 45 T UPOS Fil DEPREL Fr%
PIMRHERR R . R T PRIk Se AR, FRATTRABL
B 5SWANSHEHT T IR

1. NTAREME SR —A/ Ny a) 71
SEMERENLERE, I HiE S R 758 AR
. Bl MORUE R SR E R — B
W, HFRETFhEERNaER, I
3B UPOS. HUL R R G [ RIKAFARE . SR
JE AR LLM (GBS ARAL) fk 51X
BB R AT LI R 115 LAS.

www.xueshuxiangzi.com



Functional Domain Semantically Similar UD Tags

Verbal Core
Clausal Complements
Discourse/Clause Linking

root, aux, cop
xcomp, ccomp

mark, advmod
amod, acl, acl:relcl
nmod, obl, advmod

Adjectival/Clausal Modifiers
Nominal Modifiers
Numeric/Adjectival Modifiers
Referential/Appositional Structures appos, nmod, conj

nummod, amod

Table 8: Sl H ) 1 9500 55 A 18 SCAR B, UD
P25

2. NTABTTHY LLM Hapiht o FERETPRAEE 42
T 4 3 e U Y R o A 4 I
TR ST . FERXAS T R
FEE A — &35 7] Cohen’ s Kappa %L
0.85, FZHARIfELE CSW SUA R A 45 1
B OL T B A B —Eo. B
HBGLH) UD bp28A ], %07 ik s2 LLM
MERE, HECENEEEH 2 EABNTE
P

K& AP R R 2 — 2 e AL
LLM 7 CSW F 5 N R HE T — /4%
(R A SRR B 2 PUAT () 4 b v SRR A 155
BT o XFOTER AR EILE, EEE
UD f#tr#s 19 LAS 758 5 0% % IBARAF A
Zeab iRl Rl s SO . B, B AR
1E UD 4455 AUX FI VERB 2 [a] %) X 51 J& HH #
) (Zhia Fn B shia] HEERARIC R AUX ), H
EHAMEI T, FRics NG, 5 BT
‘AR E A1TE” HR3E “want” o FRAE
AT, “want” B DAL b HA A RME
(ccomp ) [W=EZ N, B HA TN A EhE
(xcomp ), JZWT e HI RIS TCEA L IK 45
2], SR, FE55M LAS ik Sk ft 72—t
A, BEEAfEE = e aln. €%
PR RN B T XA R R AR T
AR SRR b T NI S
ZAL, FRATRE— 25 SO 1) UD AR S
(W78 ). FERMPANKHAMITALF, 4
HNMEF AP R (ULMSR ™ A P
REETEE ). VE MR, AR 751
NS T —AZ & UD f@tigs (UDSL) ,
PAELES BiLingua AT S IO45 5 s AP SL IRy
TLES 4.3 75,
FATHEVEAL BiLingua Parser #j tH (1) 2 &
M, HAEM UD PR FEFRAT T A iG sl B sk 25
T SCA S AR 0 2 R R U T R T ™
Fo FFR—AEIMRIEWTEAGHEL, HARS
MR AT R A2 BV ERRAR AR, R R T ASRFEA
T )30 S oAt FEAR 1 SCAR SR (A E 53 A ifE

Fto

parataxis, appos, conj, discourse,

4.2 iR Ik B
N T R T T R SR AR R R 4
TEVEE WIS RS e, FRNTEEAT 1A AU
RS AT . X RIS — ATk
WP R PRNE S, XA TR TR
FOBRVE R G PR . FAT TR — U R 2
SCRE ARSI — MRC AR RS T
BAUIAIRC, FATHRBCT Hia bk ROpiRss
FEFRRZ:, PARFFSI S AL AT o
FANLE T U P AGIRTEH A 1 Wb AR 44
e (BN, FRER. =i, iEme) &
WRENE S Y. S Ay BT [l T b
T S e A MR E TR (B B S AT
IR H REEAE A, B EIRATRENS
AN R80T A3k E AR PR = Ul
SER MRS RN TR PTEE R 1R JE
X FERY RIS FIA BRI R IE F 0, HAEk
gifey (BN, SKARESFHE. WP, WREE
Pe) ERYREZF RS E WA . HE
UNNE

I bought un coche blanco.
[Eng-‘I bought a white car.’]

XHL, PIHAT “un” RARICOAFRET (det ),
Fefit T UM & TR — S XL DL
TEPEHESF - )RR e PR A T, AT
JRHLJETE TSR T 15 P HE A TR R . Ry
THRRA SRR AT, ST e A
D EA AR TR R T XA T LT A
TR ) VG FE 2F 1505 15 ) 5 R 877 ASYERE T
W PEHESF - IR e iR ) T, 3l A b AT O IR
AT o

4.3 P SIbREE NS —A 1l I ROS FR b
o

B T AE RS T LLM Wi REZ 4, FRATTE il
M SIARYE T BN T — A 218 5 WO 4
#r. ‘E R AR BiLingua 73 M8 4E 55 #Y AR
HZ, AL CoDeLin HEZL, F 3R H W Ff
G m: AHXT (REL) FiZExt (ABS) fif
bert-base-multilingual-cased , % & Roca
et al. (2023) SRl X ot . INSREIRSs &
T UD #iE EWT (Silveira et al., 2014) 174 HE F
5 AnCora (Taulé et al., 2008) iHR4E . 1% LU4HE
BYeaIt ATAL, T NI, FT AR
A . ARG CoDeLin A H 4 i A 7 51
2o A HTASTEUIN R 2 > 3 1e—5 . LK
KN 64, FLEFEF, 0.001 11 Adam epsilon le—7
BEATT 30 eIl . FRATTHARME CoNLL 2018 i
7% (Zeman et al., 2018) JFF M fERS 5 CoNLL-U
AT A « XA TN SRR A CSW
FREEN AT I B Y M v
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4.4 BiLingua fi bt &y SIETEIIE S 09

FKA1F BiLingua Parser 4R EIHRLLBA AT HIHY
AEAR AR S A AV 25 e B R M 1) A1
GEIRTE SR . PUBE S - )AL JE 15 R S )
VEROIIE . S RAE F ARSI
YRR R A, FATEE N E TR UD x
WA RHEEHA, DEAT BRI
BHR LT 5 AR TR . S M4y I
Fifse C o ANBmde il T HAR BERISL Z 1k 2 B
MARFRPRA . AL, AR AR A R L
PIRRE, BEXTRIEA R . RAAZHERIE S )
P FARVEATA B (L) YR AT R AT RE

5 gL

5.1 BiLingua /b 2345

FH% 9 /R T BiLingua Parser 7£ A7 Y3 Pl 43
0 (LAS) $845 XTI bl g s 42 it 1t RE X
Foo XFF P iE-J0E, XAET LLM ft5
HAES SR RS T 76.32 % K154y,
H5 N 50 & A EE R R 2] T 95.29 % 1Y
B0, T IR RYIRT 75 % 1) LAS 43
B (A5 2 ). BT I E- S E o
fili, FATIBIA T VOHE T 1E- NP e B 5 s 4
IZER, SEIRAERE T B IR KX
MR = AR U A T ) sE bR . 7E
AR YR, PEHE TR R e TE SR 4
A BIEEE T 59.90 % i 77.42 % 1) LAS 4351
EARERNE, 3 21ES M4 Universal
Dependencies PG 3f 415- 9 iE4i 81 (UDSL) #£
HEPREXT GRS T 14.71 % 7 LAS, %
T B LR B RS 5 S B e PR
P

Dataset Gold Annotation Human Review

(LAS) (LAS)
Spanish-English 76.32 % 95.29 %
Spanish-Guaran{ 59.90 % 7742 %
UDSL (Spa-Eng) 14.71 % - %

Table 9: RS U] ¥ B di 4 5 ¥ 5 B J5 1 LAS [
®.

Dataset UPOS DEPREL LAS

Spanish-English  99.54 % 97.14 % 95.29 %
Spanish-Guarani 84.21 % 59.90 % 59.90 %

Table 10: UPOS., DEPREL ¥k LAS g6/ L 5
BT e

FANTEAAT TR AT, A A
SRR 70 H, PAJRIR BiLingua ST g A i
) UD pricHy B A ERTE. ik 10 BroR, f#

Hrasfe UPOS . DEPREL 7 LAS 545 L35 HUf%
T ERR GBI 90 % ), JUHORAEPHEF
TE-SCiR R AR B mARPYHE AR JETESL
PEERAENA T KA T LR BNk, {2 UPOS 1z
AR PREFSRED , X TRBTIRE = BOTE = ER
TR, e —MREFIEER . XK
A, R BT F A RS AE DGR R85 A (i bt
Frapkorti, PEREER 1 A L S U
IZRITR AR A &3l 28 5 T as .

5.2 J&T LLM BRAFRDT G PEREER 53 B

FRUBHR R SR AL T 4 1 53 145 W A U 4
{H LLM ik i 57 75 7 P 36 28 1000 AT 98 R — 3
BT M IS o AR, T H A
T, ENENFRIEEKGSEN . BIRX PR
IR TE S DR A, (HX R R — 3k
] GE 23 55 M 5 T 185 1 4% 4 p5 1) ) 32 Ak i mT
SEME . RATIEELRIAE D) RE SN 18] i) 4B L AFAE
N3k, WIERIZhIA . SRR PP G
“ser” (“@&7) FEtshiAl. BT LLM fbRiEAE
FeE X LT e TC R Y ) VE A B root AR E
B3| HoAh shia vp O 2 [RIFRE A E,, B
TEACHR S R A7 457 b A2 4k
ESEENZE, BREEXR e TERIE R
AP IESR J4nyin, X FHE 2
RN, DA T HER ) A AR A
. B, A7 noneguahéi (“V&Ak") iz
WHRA H—AN5E BIAA—A3hid, B0 EE
HE AWM RC . X — WA TIE R IR
Z B GRS PR TE SR E NS
QbR FFECRSRNT LLM ARy 4818 1 et ]
et TR A TE SIS sl E T XX B F 1
FRACHTR ML o X B A A T IR A 40 3
THAEME S D hifit,

5.3 EiR-MPESFIEEAR AT CSW L9k
R

BEHTXT NLP A RS )4 5 B 45 A R AR X R 5
FEEPLEFE (POS) FRid (Martinez, 2020)
b TERAT A A A B UD FE )7 Bl
AR A R MR T TAE. & 3a Al 3b i
7k T UPOS il DEPREL #7275 W F b 46 77 [i)
FE— . FATEIFIENE (nsubj )
e WY B2 —, JCHRAE SRR 7Y
PEAFER B o R SCER TR I X e —
R, BB S AV R EAA R A ) B
Iz K3, IR E . 2T
A1 (Poplack, 1980; Myers-Scotton, 2002) 28 H} i
TN TAEGESENAEAERT, A IaE, JTHIZRR
EiA (det ). f&MfiiiE (amod ) FI/viA (case
) o VERHE WA E . FRATHIEE R X —
A, WORTER SNV (mark , cc
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192 179 168
146 147 106 cg

e
N

233
164 37

0.0
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(2) TET P % PUBE S 1S iB R g b, ACRD 4 i)
H2E (UPOS) FR&: I — b 0117 o {EFHETR L, NOUN
+ PRON I ADP Je ] 46 i, _F 5 ULIK 2531, Hirf NOUN It
7 A PUBE A D B S B B R
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°
©

>
g
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°
@
N
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2

0.2 160 58
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0.0

(515) (30m) (3Ih) (399) (359) (4e) (a3 (139) (173) "(iser-
(b) Miami P43 5 if5- S TR 4 i A U A 48 sl ) 38 H K
i & (DEPREL) FJH—1b 1l . s o WY 56 2
J& nsubj . root Fll obj , FHAMVELIERZ.LANFIEIT
PSP A DA

Figure 3: YEAX 64 5 1083526 5 (UPOS H1 DEPREL) HyJH—ALSiZI 1 vh, (3HM N7 6], 450
KISE/R T Eng — Spa (ME(a) 1 Spa— Eng (ZR(a) LB, EXITERRERIEIEN; BEBAERHSH.

discourse ) FEEMIE Y. nsubj HYZE AT
BE S 11 5 R E R PR BT, B4
TR BN B T e BRI K AR
$E7R T AP I B R BEART T 2 A AL EE )45
X (Martinez, 2020) , FHJi 5 ZAERGETEFL
JIE AT B A B AR

TEVYHE A TE-SEIE AU 4 (CSW) STk
T2 AR IETE (B UD Hi) root ) NHY
AN i 2 2w BRI AT . FI RS

U Poplack (1980) Fl5 45 B 15 5 fE 4L (Myers-

Scotton, 1993) SXFERTHIRIN Ny, T IFME S
Z BT AR, Shialsiil Sl s
TEACH . BRI (B0, ?) ik
S, FESE F B E A RO LAY, DG
B TAEM A A TR . S S K
PEAEBBR A, EANEER Sl GBI 4Y
Ry A B RUEAS . FRATTRIBIF TS 45 2R 3R
X1 BE A PR R R . 2 Y
PRAS A s AR T RERS 7 SO 1 AT 5%,
B DRHLRE I S B B B h a7 AR . AR
X — R R, R EAR R TAE i 5
)Yk B A SRS SR AR R A )

54 PPESFIG-INBL AR AP CSW il
TEHEAS
FATRE VUL 18- AL e T8 AU RS e e i 20 A (2
7 H HE VG B 1 0 TR U v 3 L4 B 1 T
JZWAE RGN E 7 BR (WS E ),
PUHE A T~ JICAL e T B50de v i) e i sl AN S i B
TEMA R & AR S, 32 (nsubj ) .
il (obj ) MFREN (det ), B BAETH)
WAL, G . TEAS AR S .
XL B A A 0 S AR . A
2T, PEEAE-SaEddh (| 3) RMl

A BRI e i, S AR e 44 1Al AR AT
HIREFRIC AN mark Fil case |, hidiZlEos i
AR Z) 3250 . B R TEXT Bl 1A 5 A (A
KR AR S 2 R e 4 i B . i —20
T, UIEREMS 5IEREMN T TR
RS IEZ MR WIER, WWHSE E.

6 ik

XU TAES 44T BiLingua Parser, X &—7fhfi
MARBUEFEAL (LLMs) #E17AIFE 8 1)
R AR, AR B KA TRk
MR il R GPT-4.1 AE 5 2~ HIH 9K 5]
e, AT AP A TE- DB P8 15
hr JevE RS A AR N T v B UD R, 3R
TR LS 0, BT LLM R E A vE e
{160 7 R R €538 T & 1| = 2R s R i
R A 5 b o X R RE 22 BEAEFRAT T 26
TR O T OUCR R, TR LLM
HEH N TR T IR, I BN ETE
¥ AR AR S . R AE IR
WA, I A2 B E IR T Rt T
TSR, EENE, RIMOEGETENA
FF AT 0 VG B A VE- B A VO - )RR e i
CSW 1y UD R d4E, BN T Z2EF B A
EE AP TR A S . X SR AIFRAT]
(R I AU A i 4 T R AR B 43T
BUATRE, I SRR AT PR At T 3
fitth o

7
JR kY

UD HEZLFR AL 7 — s 5 — S i A A
Ik, BRSNS AR AR AT IR
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BIRFR R TR ARG, bR
RS A AR, 5 HAET UD K%
PR LB T REA IR 24 T HE. N TR R — 2L
PERIEARAENE, FA TSR REE Y e TR Y
NFRAEAN ) UD 1533 A8 FARVES: -~ iy B2
Moo R SRR IRIR S QG s R . B
S22 Shibl el

8

P e

AT TR T KB F AL (LLMs)
A A0S A A T AREA R, FAURHE
PUBE - DBV HE A E- L e . BRI
WA BT I K E AN ZIET I E A
HEAHT A, HWHE TR . B
T LLM ) A)3EAR I 8 52 FH 95 B 3] A% 3 A 28 g
DLFNEEAE AN ERA I AU, JC R FE BRI = 1Y
EEWEY, AREAEAR RS, WRAER A
N M OB RF X ARy T e 84T 55,
WA AT REFEON SR 35 S S 5 S A
BIE T k. LLM 78215 5 35 i ) fak
ANz B Y AT e TR R 3 SE S 4
MR AL s . R S TR T
BRI R, R EGE 244 e AR PR ]
WHIES XSS, ROEHANTE BT
(Grammarly il ChatGPT) S fifduiBykAl iR ok
CCINEN

9

o ARG EE A AR A AR A4 TR
BRI Bl FRAT GG R AR 7K
SR L (RC) Rl e AR PR A5
PEUR S H) ChatGPT AV iSO 15856 . FATTK
ik GAP (PID2022-1393080A-100) i) Bl i MI-
CIU/AEI/10.13039/501100011033 F1 ERDF, EU
it LATCHING (PID2023-1471290B-C21) iy
¢ B By MICIU/AEL/10.13039/501100011033
ERDF, EU $&{tk. 1 A lin 11 75 3K 2% &R 40w
HULDIRIFAIERY CITIC J2& CIGUS P45 1Y 1% 5
FHMMATEE KR EE . Bl2e. K¥EmM
PO RSB IRASAMG . BEAh, B IR 3RA5 R
AR IEES 2021-27 47311 %] (Ref. ED431G
2023/01) HIERATEBD.
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A bRTETRH

Tag Label Example(s)
NOUN Noun house, tree
VERB Verb to run, to speak
ADJ Adjective big, pretty
PRON Pronoun I, they

ADV Adverb quickly, well

ADP Adposition in, under

DET Determiner the, his/her

PROPN  Proper noun Spain, Juan

NUM Numeral three, twenty
CCONJ  Coordinating conjunction and, but

SCONJ  Subordinating conjunction  because, although
PART Particle not, yes

INTJ Interjection Hello!, Ugh!
PUNCT  Punctuation L2

other  Miscellaneous Context-dependent

Table 11: {EARTEE S I E]$2 (1) 7 WL UPOS 45t
Vs

o

Tag Label Example

nsubj Nominal subject She ran She is the
nsubj of ran

obj Direct object I saw him him is the
obj of saw

iobj Indirect object I gave her a book her
is the iobj

root Sentence root He left left is the
root

det Determiner The book The is the
det of book

case Case marker in the house in is the
case of house

amod Adjectival modifier big house big is the
amod

advmod  Adverbial modifier He ran  quickly
quickly  is the
advmod

conj Conjunct in coordination  tea and coffee coffee
is the conj

cc Coordinating conjunction  tea and coffee and is
the cc

Table 12: [aARiE#H /M4 K8 UD (KAFR A

FATHETEREZ i ok B LR F2 0 )AL e T-B)
EHRAL T — N ETE S E S UD AR %
ik . X A4 POS #7251 DEPREL 25 1) i
BT b 11 H 12 G T St KAn ) —
AT XTSI AEERE, RATES
B S SEE TV B A T B o SAEE R
IETJ ﬁﬁﬁ T;E https://universaldependencies.org/ EI/‘]
B 7 8 AR SO S POS il DEPREL #5345
W%

B BiLingua fiBr a5 4 s

TERER T H T 155 BiLingua T o8
PeRBLT. 1B 4 R THOBIC R E XIS %53
5 T (UD) £5E XS 55, S Jo 1 el
SRR e RO N . BAAUERA T U B
B, PARRT T AL BRACHD e ki A B0
IR OLIN A2 452 -

Enstructions for identifying Dependency Relations j

Definitions and further instructions for applicable
Dependency tags for Spanish-English sentences:

Core Syntactic Relations

nsubj: Nominal subject - The syntactic subject of a
clause.

obj: Object — The direct object of a verb.

iobj: Indirect object - A secondary object, often
marked with a preposition.

csubj: Clausal subject - A clause functioning as the
subject of another clause.

ccomp: Clausal complement — A clause functioning as
the object of a verb.

xcomp: Open clausal complement — A non-finite clause
that shares its subject with the main verb.

Modifiers and Complements

amod: Adjectival modifier - An adjective modifying a
noun.

nmod: Nominal modifier - A noun phrase modifying
another noun, often introduced by a preposition.
advmod: Adverbial modifier - An adverb modifying a
verb, adjective, or other adverb.

obl: Oblique nominal - A nominal dependent
introduced by a preposition.

vocative: Vocative — A noun used for direct address.

Function Words and Connectors

det: Determiner - An article or quantifier modifying
a noun.

case: Case marking - A preposition or postposition
introducing a nominal.

mark: Marker - A subordinating conjunction
introducing a clause.

cc: Coordinating conjunction - A word that connects
two coordinated elements.

conj: Conjunct — An element in a coordination.

Structure and Function Management

cop: Copula - A linking verb (typically "ser" or
"estar") .

aux: Auxiliary - An auxiliary verb used to form
tense, aspect, or mood.

punct: Punctuation - Punctuation marks.

Discourse and Pragmatic Elements
discourse: Discourse element - Words or phrases used

to structure discourse (e.g., "pues", "bueno").
parataxis: Parataxis - Loosely connected clauses or
phrases.

dislocated: Dislocated element - Preposed or
postposed element related anaphorically to the
clause.

Figure 4: RGHd7n IR IIKIT R RS H
Fo ESGEAE UD 25E , WHRLLAIAR AR B
W, DB AT EE A i AR K A AR %
Ao XL SCHE B R IR R T, (A VY
- TR AU ST 57 R AT & FTA A R LI
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Base Prompt

Given a Spanish-English code-switched sentence,
Dependencies-style annotation conventions:

Please follow these additional guidelines:

1. Only one root per sentence. Only one token may have ""HEAD ID": 0, and
the sentence. Any additional finite verbs should be connected using ‘conj’,

2. Contractions: When a token appears as a contraction (e.g., "wasn't",

Example - Sentence:
<Formatted Output>

"She didn't go

3. Repetition:
- If a word is repeated due to hesitation or repair (e.g.,
and head to both repeated tokens.

"yo yo no sé"

Example - Sentence:
<Formatted Output>

"Yo yo no sé

4. Incomplete Sentences or Ellipses:

- Grammatically incomplete sentence (e.g., "It's the end of the") - tag
_ " in HEAD fields where no head exists.

- Elliptical constructions (e.g., "Me gusta comer y a ella bailar") - us
dependent.

Example - Sentence:
<Formatted Output>

"It's the end of the

"

Final Reminders:

- HEAD ID values must match the correct ID of the referenced head token.

- The FORM in the "HEAD" field must exactly match the FORM of the token ref
- Every token in the sentence (including punctuation) must be included in t!
- Always use the ‘punct’ relation to attach punctuation (e.g., ?, !) to

. v

1

\\ientence:

tag each token with the following fields, using Universal

- "ID" (number): The index of the token in the sentence, starting from 1.

- "FORM" (string): The surface form of the word as it appears in the sentence.

- "LEMMA" (string): The base or dictionary form of the word (e.g., infinitive for verbs, singular for nouns).
- "UPOS" (string): The Universal Part-of-Speech tag (e.g., VERB, NOUN, ADJ).

- "HEAD ID" (number): The ID of the token’s syntactic head.

- "HEAD" (string): The FORM of the head token.

- "DEPREL" (string): The dependency relation linking the token to its head

"they're",
contraction into two rows sharing the same "ID" and "FORM", but with different lemmas and syntactic roles.

- Do not omit any token — even emojis, filler words, or interjections should be annotated with '"UPOS":

"other"® and ""DEPREL": "discourse"' or similar where appropriate.

Example - Sentence: "and if you're not doing quality work para qué te van a pagar ?"

Output:

[
{"ID": 1, "FORM": "and", "LEMMA": "and", "UPOS": "CCONJ", "HEAD ID": 6, "HEAD": "doing", "DEPREL": '"cc"},
{"ID": 2, "FORM": "if", "LEMMA": "if", "UPOS": "SCONJ", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "mark"},
{"ID": 3, "FORM": "you", "LEMMA": "you", "UPOS": "PRON", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "nsubj"},
{"ID": 3, "FORM": "'re", "LEMMA": "be", "UPOS": "AUX", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "aux"},
{"ID": 4, "FORM": "not", "LEMMA": "not", "UPOS": "PART", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "advmod"},
{"ID": 5, "FORM": "doing", "LEMMA": "do", "UPOS": "VERB", "HEAD ID": 0, "HEAD": "root", "DEPREL": "root"},
{"ID": 6, "FORM": "quality", "LEMMA": "quality", "UPOS": "ADJ", "HEAD ID": 8, "HEAD": "work", "DEPREL":

"amod"},
{"ID": 7, "FORM": "work", "LEMMA": "work", "UPOS": "NOUN", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "obj"},
{"ID": 8, "FORM": "para", "LEMMA": "para", "UPOS": "ADP", "HEAD ID": 10, "HEAD": "qué", "DEPREL": "case"},
{"ID": 9, "FORM": "qué", "LEMMA": "qué", "UPOS": "PRON", "HEAD ID": 14, "HEAD": "pagar", "DEPREL": "obj"},
{"ID": 10, "FORM": "te", "LEMMA": "tu", "UPOS": "PRON", "HEAD ID": 14, "HEAD": "pagar", "DEPREL": "iobj"},
{"ID": 11, "FORM": "van", "LEMMA": "ir",6 "UPOS": "AUX", "HEAD ID": 14, "HEAD": "pagar", "DEPREL": "aux"},
{"ID": 12, "FORM": "a", "LEMMA": "a", "UPOS": "PART", "HEAD ID": 14, "HEAD": "pagar", "DEPREL": "mark"},
{"ID": 13, "FORM": "pagar", "LEMMA": "pagar", "UPOS": "VERB", "HEAD ID": 6, "HEAD": "doing", "DEPREL":

"advecl"},
{"ID": 14, "FORM": "?", "LEMMA": "?",6 "UPOS": "PUNCT", "HEAD ID": 6, "HEAD": "doing", "DEPREL": "punct"}

(e.g., nsubj, obj, root, aux, cc).

that should be the syntactic root of
‘parataxis’, or similar relations.

"can't"), split the

), assign the same dependency label

known words and assign ‘dep’ or use

e ‘orphan’ to attach a promoted

erenced by the HEAD ID.
he output.
the main clause verb or root.

J

Figure 5: 1 T4 5 GPT AL sV HE A 153 i AUR e ) 1R800 UD PRt ry s . $omiihid 1 s i
g, fEEFRUME UD 2B (ID . FORM ., LEMMA . UPOS ., HEAD ID . HEAD . DEPREL ), H:-Z5& T 4%t my

A e R BE5] . X R R BB R AR R (B4,

8 didn’t 540 — did +n°t ), A~

RAFMESBIG (BlaN, B yo yo KARRIEII) , AIRECRSERAVEEH , LARKR SAFS RN, $e7n il

T BRG] T — AL TR R (A A 3 A AT) B i o B AR 5 2R 1Y)
AR BT 745 & UD I GPT 01825 th i 454 .

RIS PRAE A 25 8. —>5¢8
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Base Prompt

Dependencies-style conventions:

Please follow these core instructions:

- Only one token should have ""HEAD ID": 0°

‘parataxis’, not as another root.

For example, in the sentence '"Leave me and stay away from me", the first
second verb "stay" should be tagged as ‘conj’, not as another root.

Final Reminders:
- 'HEAD ID ' values must exactly match the 'ID' of the referenced token.
- The "HEAD field must match the 'FORM' of the referenced token.

output.
- Always attach punctuation marks (e.g.,
verb or main clause.

NN
(s

<Formatted Output>

\\fentence:

Given a Spanish-Guarani code-switched sentence, tag each token with the following fields, following Universal

- "ID" (number): The index of the token in the sentence, starting from 1.

- "FORM" (string): The surface form of the word as it appears in the sentence.

- "LEMMA" (string): The base or dictionary form of the token (e.g., infinitive for verbs, singular for nouns).
- "UPOS" (string): The Universal Part-of-Speech tag (e.g., VERB, NOUN, ADJ) .

- "HEAD ID" (number): The ID of the token’s syntactic head.

- "HEAD" (string): The FORM of the head token.

- "DEPREL" (string): The dependency relation linking the token to its head (e.g., nsubj, obj,

, which represents the syntactic root of the sentence.
- If another verb or clause seems to behave like a root, it should instead be connected using ‘conj  or

- Every token in the sentence (including punctuation, emojis, and discourse particles) must be included in the

“1°) using the ‘punct’ relation, usually to the root

- For emojis, fillers, or interjections, use '"UPOS": "other"' and an appropriate '"DEPREL"  such as
“discourse” or ‘other’.
Example 1
Sentence: "Mbae sentido oreko las olimpiadas sin basket ."
Output:
[
{"ID": 1, "FORM": "Mba’e", "LEMMA": "Mba’e", "UPOS": "PRON", "HEAD ID": 2, "HEAD": "sentido", "DEPREL":
"det"},
{"ID": 2, "FORM": "sentido", "LEMMA": "sentido", "UPOS": "NOUN", "HEAD ID": 3, "HEAD": "oreko", "DEPREL":
"nsubj"},
{"ID": 3, "FORM": "oreko", "LEMMA": "oreko", "UPOS": "VERB", "HEAD ID": 0, "HEAD": "root", "DEPREL": "root"},
{"ID": 4, "FORM": "las", "LEMMA": "el", "UPOS": "DET", "HEAD ID": 5, "HEAD": "olimpiadas", "DEPREL": "det"},
{"ID": 5, "FORM": "olimpiadas", "LEMMA": "olimpiada", "UPOS": "NOUN", "HEAD ID": 3, "HEAD": "oreko",
"DEPREL": "obj"},
{"ID": 6, "FORM": "sin", "LEMMA": "sin", "UPOS": "ADP", "HEAD ID": 7, "HEAD": "basket", "DEPREL": "case"},
{"ID": 7, "FORM": "basket", "LEMMA": "basket", "UPOS": "NOUN", "HEAD ID": 3, "HEAD": "oreko", "DEPREL":
"obl"},
{"ID": 8, "FORM": "()", "LEMMA": "(@", "UPOS": "other", "HEAD ID": 0, "HEAD": "other", "DEPREL": "other"}
1
Example 2
Sentence: "Calmate nde ridicula , cuida de tu novio mba'e pg estad siendo comidita del pueblo y ni cuenta gua'u
te das "
Output:

root, aux, cc).

verb "Leave" is the root, and the

J

Figure 6: /] 1483 GPT A: iU Bt 7 1- )b Je AU A% 44 1 i 2 UD JREMIFE R o 3R LT rds
M AR TE X & (UD) #iHi5<E%, ID . FORM ., LEMMA . UPOS . HEAD ID . HEAD i DEPREL , Ff H.iHid3isk
BRI — A AIERRR SR I S5 550 o Vo B B P R anqar Bt & s i) sl s ) (flan,
M conj = parataxis MAN @4 —A> root ) DAL UM {fi ] discourse 5} other ARZEALIEAR SAF5 FAEAR

HERFS (BIANRAE AT B0 R/ M) o PIASSE ALY Bl 1R 17X 28 5 A AT B2 TR 6

[ TN

I==]

A, AN TESRAM P A T2 AR . %R s BFEARBEZ 268 . (RBTIR g A T o R AL BE 5P

&Y.
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C B - IR e R R
7N

TE R B VO HE 25 - NP e i UD dRyEnt, 847
1R T 5k B IR B 4E (Chiruzzo et al., 2023) 1
JRAEFR LR R For . BIAUR AR AR
EAE bR s e g . Hi, r2a)1
kT 50 AMrid, HFERAERM. B M
[PZERE, X 52 5 MARCRY A T BE
- IO A) TR TR EE . 3K A AT A PR
KT HANABRER . FfE X LR, TP
HE R - B R B AR B i iy A BETT TR E
PSS FER, QK 6 Fin. 3 niiid 7 1
(%) UD #i b=, E4E e IRIRAF 2540 R e
FXESE S TREICRMANEE, DAKEAE |
ZFEMSEEH . B LLM BEREAE AT 2 fiAb
FREE ST a1 00 A2 L4510 RGP B bR
KX EREE Z AL S F & s 5 R 2 A
1o

D CSW &R i vk 5B

F 13 IR T — 8 H A AN WS I AR A
HI 1. %515 “they’ re high enough so that él
no se-+” AL EFEPANEZ ) /3] S H LAY
TiH-RAZER (“they’ re”). LLM XJixX£t
FIRIEXMT TA—BW M, ArhEPriE
P, AnbeEE iRk, BRI E S
f] “élnose.” PH—AEBEEEH , TIA
Mr b e 0 Blin] . XA R TR A A
THIEEE R RIS i
AREETE TR . R 14 BRT 5 —A
0 PR A X A R A — U B .
e8] “hay hay que dice o’ clock somewhere”
Hr, A “hay” ( ‘thereis’ ) HIEL TPHIK, X
e B ARIE R LIS . BRSBTS 2
AR, B LLM R85 A LB T T — 4%
1] (conj ) ARZE, TS R K5 H AL A A i s AR
MESL . IXTE R EMRE P RIS T RO, W]
o il 5 i T BT AL PR A g oA o AR BT 4G
A ERRRC.

E  PUBESFE- B e i B b i 2 T4
TR SR EEER

N T B2 T RV G- AL R TR TS )
TIEAA, RAOTEARES AT HE
RIEF 5 WG BT REMF T EE . X
KT IE M FREYE B2, SR
TS 1 T A £ AR I Xl o B R
Zit. B TR T WA T AR N
UPOS #l DEPREL #5345 . YE £/ 5FEE T
£ (B 7a, Tc) H, FRSIRE R A FE T B
H)/m)yEfa o, U discourse . parataxis fil5

ID FORM LEMMA HEAD DEPREL LANG
1 but but 3 cc eng
2 1 I 3 nsubj eng
3 think think 0 root eng
4 that that 7 mark eng
5 they’ re they 7 nsubj eng
5 they’ re be 7 cop eng
6 they’ re they 7 nsubj eng
6 they’ re be 7 cop eng
7  high high 3 ccomp eng
8 enough enough 7 advmod  eng
9 so S0 12 mark eng
10 that that 12 mark eng
11 ¢él él 12 nsubj spa
12 no no 13 advmod  spa
13 se se 7 advcl spa
14 3 punct -

Table 13: “HFINNEANE LR TLAET €lno
se...” WK, 5 RN BIAT IR T AR
- R B S5 VA L — D W AR T AT o

ID FORM LEMMA UPOS HEAD DEPREL
1 hay haber VERB 0 root
2 hay haber VERB 1 conj
5 que que PRON 2 obj
6 dice decir VERB 5 acl:relcl
0 o’clock o’clock NOUN 6 ccomp
1 somewhere somewhere ADV 10 advmod

)

Table 14: X} “hay hay que dice o’ clock somewhere’
WTRfL UD 3. misedTin T “hay” glislab A
—HH )

SEISAH KRR E, BRIz SN R det | nsubj
Ml root XAEMMEGALE . XRIIEFEXMF
BEAVELZ R RTERENE, Wi BT SR
BB b A E AR

MR, AERFEAFZ T4 (8 Tb, 7d) BRT
— AN HERE R R AR, SEHEY ob] |, nsubj
, acl fl det FEMIEHIALLE, I HAET AR
B RE BB A D R AR DR D . X
SOSIIR B SR TR LR, R 4
PIREATFFA R E R, 2 MRE SR B 3C
AL . FNEAT5 IS LT SR R A3k
FBHTE, B RAE T AR A E PG i
MbRicBE
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Top DEPREL Tags at Code-Switch (Emoji)

20

-
G

Frequency

-
s

“«

& S & & 5 & ¢ & & &
¢ Ry & ¢
DEPREL
(a) DEPREL + Emoji
Top DEPREL Tags at Code-Switch (No Emoji)
200
175
150
125
>
H
% 100
75
50
25
0
> > s > & > o
o &y & & ¥ (\@e & & & &\{"’
® K

DEPREL

(b) DEPREL - Emoji

Frequency
o
&

Frequency
~ w IS u-
3 g 8 3
8 8 8 8

=
S
3

o

Top UPOS Tags at Code-Switch (Emoji)

PO N N

%,

UPOS

(c) UPOS + F1&EHHS

Top UPOS Tags at Code-Switch (No Emoji)

N > 8 N &
S © £ 9 é,o‘\ & &

UPOS

(d) upos—ZRIHHFS

Figure 7: 75 VY 3E 5F 1H- AL JE 14 1 P i (OIS B e i, OB & RAE AT S AR & R A5 T 4R
DEPREL #ll UPOS #3451 701 (+ Emoji) #5AY2 6 & RIGFFS B T4, (- Emoji) 50924 &5 £

FHg i TR,

www.xueshuxiangzi.com



	介绍 
	相关工作 
	数据集和实验 
	数据集 
	实验设置 

	方法论 
	BiLingua解析器的开发 
	语码转换的句法分析 
	用序列标注训练一个通用依赖关系解析器 
	BiLingua解析器到低资源语言的扩展 

	结果与语言分析 
	BiLingua解析器的结果 
	基于LLM的依存解析的定性错误分析 
	英语-西班牙语数据集中CSW点的句法概括 
	西班牙语-瓜拉尼数据集中的CSW点语法概括 

	结论 
	
	
	
	标注指南 
	BiLingua解析器的提示 
	西班牙语-瓜拉尼语数据集的架构和提示 
	CSW结果的扩展定性分析 
	西班牙语-瓜拉尼语数据集中的基于表情符号的变化结果 

