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Abstract

Cross-lingual entity disambiguation is to find the entity corresponding to the target lan-
guage in the source language sentence, which is an important support for cross-language
natural language processing tasks. Existing cross-lingual entity disambiguation meth-
ods can achieve good results in languages with abundant resources, but poor results in
languages with scarce resources. Among them, Vietnamese-Chinese is a typical pair of
low-resource languages; on the other hand, Chinese and Vietnamese are non-cognate
languages with large differences, and cross-lingual representation is difficult; therefore,
existing methods are difficult to apply to Vietnamese-Chinese entity disambiguation.
In fact, Chinese and Vietnamese share similar syllable features that can enhance entity
representation across Vietnamese-Chinese cross-languages. In order to better integrate
syllable features, we propose a similar syllable-enhanced Vietnamese-Chinese cross-
language entity disambiguation method, which alleviates the poor performance caused
by the scarcity of Vietnamese-Chinese data and language differences. Experiments
show that the proposed method is superior to existing entity disambiguation methods,
and improves by 5.63% under the RQ1 index.

*E AL GEFSEE ) : maocunli@163.com

Bt E RS EA RIS, 208115521901, MUREE, PE, 202348 3H%5H.
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Keywords: Entity Disambiguation , Syllable similarity , Cross-lingual for
vietnamese-chinese

1 5%

SRTEEL (Entity Disambiguation, ED) HJ B B R IELEE TR PR S 1SS R BE 32 1A
BRI FIIR FESEAR - EDRYBKELAE T e b B SE A B I8 SUME 91 A0 78 S R 21 A At AR An kiR 22
R SEAAR (A0 “FIFA T PR 70 <Rk S0 ) A AR L - EDIRAYE i @R N SEAR R Rl (5 5
MR RIE AR, PAREN R EVREE - 3RS EDRUR KRBT HERH LS &R ER
F1_E N E B (Ganea and Hofmann, 2017; Guo and Barbosa, 2018) -

FEZBESIESKEZESTHNRERAEMERE, WHZ (Yang et al., 2017; Yang et al.,
2018) ~ #EFE(Cao et al., 2019)FE B IHE (Kumar, 2017) - B51E T SSATH BUZ 08K JF SR 148
RSEE, fER—ESHAIRERHTICE, ¥ NEBESESRMSF. BHi, BiEE S
EEBERIT 218 TIGEE, 2155 T)IS R e IERE 5 B AnE 5 FIFRoR B3 2 [F
—IHENEET, DRSS R R B 5 SEARTHEUR - B TIIZRE 558
SRAMERRGET, BRIFIES LBEESSHREBCERIIRFIZE, WEL(a)fR, HEH
RREE TSR 8518 SR AR5 S SR A a8 SR B U s RERR BIRIF ORSR - il an,
$F T4 S SR “Washington”, A PATEDGE T HEN IERA RN RS2k <Tria e it , H HEAESE
B, BB H Al SRR ZRERK -

Kol Frif « AR (0. 98) sl Razz11(0. 61)
Tl o T ﬁ@@ﬁ_ﬁﬁ'(o. 52) s K22[7(0. 52)
i ' B (0. 43) ~ Feszrpiats 0. 44)
g E (0. 39) K2 N4 (0. 36)
AR X (0. 36) KZAENm (0. 28)
BEENITE S HE IR AT (0. 32) ARG Kz [ (0. 20)
iy W
tb#z 25
Washington is the president of the United States Thién An Mén nim & trung tédm thanh phd Bic Kinh
(AR 55 [ i) B 41) Rz 1A ek Rt I R )
(a) TEASEATH I (b) BEIEARIE I
Tian an mén (0. 91) — R[]
o Mt Tian an zhl men(0.66) < —— K]
Tian dn mén Tian an zhéng xin(0.52) —— K%L
Tian an rén shou0.41) —— REANH
Tian an hud yuén(0.29) —— KZ{EM

Sz Tian an zhong gud (0. 28) R E
iy .. .
2E54

Thién An Mén nim & trung tam thanh phé Bic Kinh

(Rl AT A ST )
(c) BEDUSE AT 5

Figure 1: SEARTHIERCRNT R & &

INTT, REEEZE S TGRSR IE L RIAME - 1 XZRE HEM-BERT (Devlin et al.,
2018) IR &R, TIBEMEUR 2R M ERI1166E, S E R RIENNE TS
=, mEEiE . . WEL(b)Fr, 78 SR AR TR 15 S84 (Thién An Mon) F10E #1858
R B EAERUERS, EFRSEAORIERICES, JF B ARSEEZ RIREEZZEER N, BEEER
o B, KT 227 5 T SR 34T MO B 18 5 SEARTH B RIS RIFAIRCR - Sl
HAPOEZ B H)RFR, HHREEEIE-DOEZ BIFERE, RENSICE B SR TH B AR -
©2023 FETTHES%A2MIE (Creative Commons Attribution 4.0 International License) 1A HhR
Z B & M E §(U21B2027,61972186,62166023,62266028); % B A A L #H K %

7j1(202103A A080015,202202AD080003,202202AD080004); = ™ & H @ #F w i # W
H (202301AS070047,202301AT070471)

BT E TS S AR IUR, H208T1-F21971, ﬂ{a\@ )
2 X

2 521900, e/RisE, P, 202348 H3HES5H.
(c) 2023 FEFLGFGEESUFIETYLWERS
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FoLE, MR B SIS RN (2F5, 2008), AT AR ERIBE - AlVARUK
EEHEFRZATERREEFZDOERG - BEIEMPOEREL, iR KLU T (B
F)NEN - MEKPOES LICHERIES —H, BEENETAEES . 88 FE=80H
RLPRE, 2011) - DUBFIBEIERIE B P ERBIE (b p- t~ g~ FIEREF(E- s+ h), £
BB EMDGERE BT E (a~ e~ i~ o~ WHIETTHE (a- i6- i%)-

2, HAnGRIE X ANA, AEDOE FPEE 9 lang man”, HEENDUEERE), B
Hang”(FFAHLE+EE), BIRNEMNA . 78815 F f<lang man» - B 8y < (75 7
), BN ang” (FILE+RE), FENER.

il /5 il £F Eil: 85 Eif: EF
I 1 ! .
[ T ) i [ 1
=8 mE sz me R B8 B8 as
| ang m an | ang m an
lang man I3ng man(jFig)
RiE

(a) V& (b) BEFE
Figure 2: POEPFE TGS T 0T &

ETUENE, ATUARNSEFMIEMNEHFSEEHUMET, BHERFRAHER
e AR LR ARG« Blan, 7S — IR AR DU TP E O “guang gao”, FEKRE TR R P E
Jyequang cao» - pRE F AR LR . R, FE T 9B R E AR T A Bt
T, UER—IREAEANFAR B B BRI #], POE T ) “udng” 577 B A1 R 1
Hp ) cvang» S 8RR TR B B m ROARRURE TR e R TR AN DOE PR R B AR AL - A
e, RS TE F SRV B T B DOE R T I S SR B E T ANE TR, AT DA = ST B
IR -

N T BEIFREEE TR R A DOE SR B AR RE, AR SUHR H — R (L T R R
T E SARVH B 77 ¥ (Similar syllable enhanced cross-lingual entity disambiguation for Vietnamese-
Chinese, VCED) - @E1(c)fi7r, & 5eH B EHR M LR 5 PO SR P& 2 (B iy 25 8 AE U
WIRSUARIR . HTBEIBESPFE IR 5T, BRI AR I N-gram 4 i % 8k 5 15 F1
PEHTAFFRRERT 2, T EMITZ RRHELE - K5, #FHAM-BERTTHIZE S
R BB 1E SR 5 DOE SER AR FE SO U - |5, 36 A AE LR RUE R 2 B R
o SCESLE SRR, ARDUR T IEE R - DOB R E 5 SRR BUE 55 R B4R -

fMmE 2, AL TIETTEan T -

(1) R T EES P X ZEAES A, R 7T ETZEAME UM, HE T
FE-DOERIEIE S LIRTHEEIREE, DU RS RH BT 5 -

(2) FEH T R E-DOB R E T A MOURE LFROR A, 9R T SRR R, AR
THERG TE-DOE S TE 5 SERH R A R 1R AE -

(3) FATHAT T T2 RISESS, 25 RFRAAFTIR B U7 VAT IR T T 8 g -8 ST B R
e, RCERMTINE BILARIH BT -

FA R TAE

SEARTHE TS AR o — PR BT SRR R SEARVE B 71, AR SRR 06 R IE SURF
fIE ~ SEARFNE R BT STRFAE DR SE 4 R R R AIE SRV B SE AR S - A — PR T
ﬁ%i%%ﬁﬁ&,ﬁﬁ%%ﬂ%ﬂﬁ@*%ﬁ%%%ﬁ,ﬁ%%%%%ﬁﬂﬁﬁ%ﬁﬁ%%
THEL

BT SRR A SEARTE B 7 R Y T — R SRR LU R R R 5 E A SR 2 Rl 57 -
i 44 S ARVE B R G (Daiber et al., 2013) 3 ZEARFELAR & T SCH UM &R TEE - Adjali et al
(2020) 158 FH SE A28 SCAH UM ~ 7 SR RUE 0 Bk 28 51 v B SE AR B Y« MCKR(Hu et al.,

[\

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS
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2021)2K FH £ 2 RGN 1R IR R E s 5 WL E)E 1) 38 ELAFALE -

Barrena et al. (2015 )83 @&k HARIEIRIRA S - 2R - SORFI4EE T RHE B AR
AL, & X SRR SR B BB R A B AMER - Tsai and Roth (2016)3@ 13 FHAH R
SARPRAD B SRR SORBR & I 2R Bl Fl SR ) BB i N, AR T4 T RHNIE 5 Al B
B, HEMNFEINEZMESRIREMRA SN RE, &F, TFRESSE R LR
ARG B EIE A, I 5 8 SR AT AL T B 52 BUSE AR TH 5 - Zwicklbauer
et al. (2016a) N SEARTE BIR ML T —FhS2 I8 K AR R, At {]]1H A Word2Vec(Mikolov et
al., 2013) 7 VAR A SE(R, FFAERDFE L3 FH BELIT & 77 A @ 244 F 51 - Bouarroudj et al.
(2022)FR T —FRRE SO ) i 44 SEARIR BN, AT F WordNet #1788 E NI R, BETE
SO A)E B B0 B2 1R AT HE 4 AT #EAT SEARVH 5 - Tam et al. (2022)F2 H T 8 FH AR EIE E
ML H SRS SE AT (CMEM-KG) , HM BRI Z 48 S AT DAE — IR A [ % 32 1 TH
B Liu et al. (2022)#2 KGRI THE R SERIHE, SRR RNRR B SE A TR
ZJRIINTE SGH B TR, HZREAIIER BT, 8 BB AR LA Z R ER &
DR EENTHNEENE « TR RETRROEHET AR, LERSE . LEREUR . XRS5
SO (8] FRARBLRE T BB SEAR T B B O Rl R o X BT BT IR E 2R B IR TE 5 A B ROR ORI
HUSEARBOHFALE o X BT IR ROREUS T B pITERE, (B BRFE I R R, oREENANE,
TESRARIE B 2 5 18 R RS 7% -

Bk T 10 235 ) 288 1) S AR T 1 7 R R FH i 1) i FA) AL 71 R 98 v SE AR TH S RO VEE R I - BR T SE A
R A BFFIEZ A1, BT G FH F0 R B A B 548 R AE 3 — 0 32 = SE AR T BRI RUR - RS-
Joint(Geng et al., 2021)5E 5 [ AR 122 W 28 115258 I 160 228 o) 288 SR Vi BRSE AR I SUAIFZ R 3 - Guo
and Barbosa (2014 )38 12 i 71 5 125 55 /& B Topic-sensitive PageRank{E (Haveliwala, 2002), 454&
FRE _ERIRELIEE T 1A T SR VH B - Alhelbawy and Gaizauskas (2014) 8 & T BB 7 %7
TR E SRR, T ER ORI E SERFR A BRI A, REIRIET S PageRank(E
S EFEATHER I ARIEE R KN AT SUETH B - Singh et al. (2011)7 A B JEAR T SR 78 BR 3L
B 2Z 8] ) S A& S o Zwicklbauer et al. (2016b)ig i T —FF A L A& S2 4R &R B B 1
PageRank{B ERRTHETIE, %7 ERH T SR A HERE BRI AT STIRTH I -

50 N L 23 R B 2 3 TR R PR IBUCL . HBUR T RIFAIZR « Ganea and Hof-
mann (2017)RAFHREIFFISERN, RAZTEBRERGRARER, FFHRBSERZ A
T PEFATER B TH B . SRR B 88 Z T ETI L 18k 2 A, Le and Titov (2018)%F5%
ERABERHE LRSI PR R, ORI HI SSIN SRV - DeepType(Raiman
and Raiman, 2018)18 3 K — MF SRR — > SRR IESS & B M W 28 P MR T 524K
TR -« WEFEE R T —FRSRAIRAL ) FH e R R ) 90 28 F i 1 DAOd B S5 A0 R AE - At AT T4
BT —FWRM R AR EIHE AR, BRI PRURAG, REHERINGHEZMLE - Hu et
al. (2020)FAGrover and Leskovec (2016)%#B 2 f F ] 228 [ 48 15 2 gt 1R SE AR TH B ) (A 28 - Phan
et al. (2017)3&H T — PR E A ML T EENeuPLAE T B SR 2 [A)3E XAELUE - NeuPLZ&S—
A A KT HAIC A W 28 BRSSO o BT 228 W 28 1) 5 VA R PR AR T 5k Z ARIF Y
RV, HBR BRI FIR BB MEER, 5 It 15 H A RE R D SRR TH BOX BRI HORCR -

O WiEEK
@ mERM
Q RIZLMUEE
X(1-\) IRk A BRI
___________ Pa BUE Lk ERR
M-BERT Mention Encoder  N-gram i 3 ™ Mention Encoder
Segment Labels SEG, SEG, SEG, t '
. i ) . SEG,
WordPiece Tokens [CLSILL,..[SEP]  [EIM;M,...[/E] R1R,...[SEP] H Affine Transformation i
! ) [CLSID,D,..[SEP]
| )
! $ % :
Quing truong Thién An Mén 6 Bic Kinh | ! (CESTRETTS i
[, T M % U . A i RETVAEAE R IR, ..
J i o el 1 ~—
Quang truong Thién An Mén ¢ Bac Kinh H 4-gram

t
'\ <s>thién_an_mén</s>  <s>tian_a

_an_s <s>tian_an_mén</s> 1 i 7
REESEA-REN) (UEEEHE-REN) Tian_an_mén  Entity in Chinese

umw ___________ e I
Figure 3: FALLE 77358 FOBRTN B51E = S A TE B 7Y &

Mentioned in Vietnamese

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS
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3 A

FATT7 120 % B FEAE 2 A B e 1B 3 S SR 5 DUOE P o 2 1] AR U A0 ST B AR R Of
IHELAE RS ZEPMALE . BERMREAERWOESHR, EEH2MERAR:(1)3CRE LR
i, EEE T RGBT E SRS MOURFIPOE LA RGA MRS, Q)F FHARE, FERAT
T B R R 1B SEAR AR 5 DL S OB SRR 5 FAE L -

3.1 KN YRt
3.1.1 FERFE XA GG

7R T T DA G B S R B B 9 — B SR R R R R A AR E R S R R RS - 28 E R
By N R VB U R ORT,,;, W3 A ZE T Bk R 15 “Quang truong Thién An Mon & Bac Kinh.” 1 H A (11
BB SRR R R M,,;, W3 “thién_an_mon” - HA 1 S48 FI Word Piece s 51| 1] 47 #5515 5K
R e My 2N 5 DL R H Bl 4 SCRT, 1) bR SCSUAR TS 2 56 B 138 7 51« 7518 B R ik 1Y) 99 B
FFE] FI\E]? ®FSEA$E A R OCR#F#ITIME, BEIEETIRFY], BEERNESHR - 7
EANZIE T M ZREAIM-BERTH], ¥ FH 53 AR RN M,,; DL B 3O # Thme, EA b
AR F AR NARZ R “07 , SEAREE: N FR R FIST RIARE A <17, N IR PR NFRE R <27
BRI AR AT - e RTE T IRF3 L 53 AR % AM-BERTHE AL 15 21| 5 24 1 1]
B2RRALHL:

M, = M-BERT (subsy; + segy;) (1)

i subs, WA FIRTI, segu NEABIFINRZET] o ME &M, ) LN R ERAR -

3.1.2  PUBEXAYRIG

OB UG 2 R — B SR 17 R 5 Fl 4 GO PR 7 9 Rl & s - 25 5@ I A RV
BYARRRT,,, AN EEEEEFRTUA FNANE—aE, WEsH A T IOEREZ]
AR AEAL R EAL R AT L. R E R OB S R S E R RE,, - B S5 WordPiecell) 77 1%
SRR B TFIA T F subs,y, - B 5 AR <07 BRICIZ TR F 9015 B 5 AR 5 8 seg.n 5, 18
IM-BERTEEIVGEREE,, M LN X MEFRRE,, BEEAKI2HR:

E$, = M-BERT (subs,p, + seg.n) @)

3.2 EHNFEHmE

N-gramfig H 2K B BT XHE R, B A SC# o i FAN-gram 2 35 70GE P
BEELENRERELRR. B, BFFRKE I FHERRATFRHFIX =
(21, B2, o, T L P F R EFEEAE TR (SR LOAUE) DR IRRIE G FF G R,
31 [ 37 8 1 VB 52 06 “thion_an mon™ 7 0 F R II[Scs>” 7, W, <557
N TIRBF B ZRE RN, B X 8 8 SRR DO LR P RoR AT
Z R FEATT Y 4y . B 40 R R 35 SE K “thien_an mén”, ] 47 A “<s>thi” « “thie” « “hién” - ¢
ien.” » “én_a”~ “n.an”~ “an’”~ “anm”~ “n.md” ~ “moén” LK “mon</s>"HiT117450H .

45 B RFRMAL BB E R T, Bliel = (v, ziga, .. zj] o FABRXHATTHRAR
IRV BARATRAABFIR

Vn:(ZH(w{EV)Wﬂ)(j:z'+n—1,j§m+2) (3)
i=1 !

HAmZTE L Hn-gram® K/, 53X Bn=4. m + 28 RFH B KB R IE R /AT
K. W e RVIRRIRNFERE, W, € RUE MM EMARR - VEIIGEIEE D FIFH5T
HatB 4, N)2fErEE, MEUR — 4T TFRHHENEVHIESR -

25 B DUB AP E RoR EVY LI SO 1B LR 1R R R M, 38 PR AR B A DG E S
(LR TSR L R BT ORI ENIT O | LG A QAR T

EN"" = N-gram(EL}) (4)
EM™™ = N-gram(M.") (5)

v

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS
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3.3 MELUETE

5, BBk EE 18 SUR SR e bR UGS S AR AR AT AL B T B DL R R R AR S SR iR
FIPOE L AR PEE HATHLLE & - B DL B ERRE R B LR R R E T ER
RMy 1B & m & FRRE), B SR R M &R RES MBS MERRE ™ HT
GAEEZERLITN2RERUKBERIELR, 23 ER/ERMEMSMES UL RHEE B[
BEREN M HETHEMEITE, BAEAKX et TIR:

, (M5 ES,)"
sim, = (6)
© MG > EG
Fngram pngramyT
simy, = (ng?"Zm zh nggam (7)
[y < LB

ARG 2 REBHIUER D sim LU RENME BAEMER D sim, 5, IERAMBUES S
BEENTEEA S, BEES T LN UEEURERE R E BN E L E simeomy, B
R AISHR:

SiMeomp = Asime + (1 — X)sim,, (8)

3.4 FUREE

K333 F HingeEmbedding Loss 5 26 8 1125 BT FH B B PRI BREL . 1RSIl 25 LossHTTH
AEAAIPTR: '
_ siml,,. ify; =1
Loss = { max (0, margin v sim!_ ) ify;=0 (9)

comb
B, RSB IR B SR, AR R SRR 5 i SRR RN TSR L, &
MIH0 o simi, RS EIE 2 AR, margin BT 2 2 716 FRBRTS A 07 6030 FLll
AR ENL

4 S

o TR T IREVERCE, BRI R BRI (4.) MRS R TR (4.2), RE
FEH AR E (4.3) N5 HASEARTH BT AT B, B T TiHRSESS (4.4), DUFAS AN
TRBR T ST 50 SR B R M A AN Rl TR 95 08 5 20 SO SURBER RO - B J i i R
B (4.5) 32— I T AR SRR H VAR T H AR

4.1 BEE

WikiANN(Pan et al., 2017)%@& % T4 5 5 R CE BB IE F 45 SR B RS2 AR S 2 5 UR
£ HPEEERIE R 65110,5355% « BATHETWIKIANN UL R RN i f 218 5 BER kAl
RS TE S LAVE B EIET S EURE, 2)E, BB AR TR IE A B 0E
SEAR DRSS B FR I

G/ HEE IEfIEE BEELFEE  RAEVGEHITEE
YIZRER 60,000 10,000 6,303 —
Al 10,000 2,000 1,515 755
IURFNES 11,825 2,365 1,737 801

Table 1: HIETE S SEAATH B A IE S
BoiE S T 1E1114,3654%, I MIEREE < 58k £ A0 48 43 51 ©910,0004% ~ 2,0005% LA
1236555 « N T IRIERI GRS BB ROF0E, BB A HLE, WaRR A S, MeRAL

Ohttps://elisa-ie.github.io/wikiann/
"https://zh.wikipedia.org/wiki/

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS
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HUCHCRY 7 UM R B R, H AP EAILEI 14, SEIZRE - BuEERM 5 p 2R £
EURIR, GE « BIEERMEF 2 B 7E6,303 < 1,515F11, 737/ A [R] ARk pg 78 S 44
& o M IE AL 3 BIE 755 « 801 1B g 75 LA TR My B ISR EY, 2515
7749.83%146.11% -

4.2 FEMIERR
IR HISELS 1% A A B R RQL N LI 45 Rt T, AN TRAM ARG, FrERIM
R F Htop RS AVERITE(RQL), RAIATEERITE AN A 10/7T7R:

SITie@||
PT

PTHMRE T EFIREE, C(MP") % I7 RN EE B R 1 SE AR 3R S My 9 IE (71 71 17
FIELE IR, FH2ERERIIE, SO -

RQ1 =

(10)

Parameter Value
BERT embedding size 768
BERT model M-BERT
n-gram embedding size 100
dropout 0.3
Optimizer Adam
Learning rate 5e-5
n-gram size 4
layers 9-12

Table 2: 1 FEHESE]

4.3 SEEE

AL S5 APytorchl. 7.1 A& #F 17, % FAdamfE & L fL 8% , Batch’ kX /N i% &
932, Epochi B H20. 2 >] REHERK B S5 18] bR A 8R0S . &Il ZR1050 8 2 22 5 28 4 Fif
RS2t AT IESER S LA, FEER 9 H 5 5 FDropout® AT A L5 3 7E —
KRTX3090 Ti L%k, SR FE BB SEFIR R 2R -

4.4 SERER RS
4.4.1 WHER

BNV CEDS 3N BEEALHT T B, 3P EEARE TRAERHER S RIEET %, &
IRAA EZERQUENITEMIEIR, RQLEEEFERIEREBLT -

WikiM E(Tsai and Roth, 2016)7E20165F4& Hi #1813 BR A I 25 B Al 4E 5 5 R &L ) £ 35
SRR AR ST SO A A S AAHR B N 5 BB 4R AR B RSk R R R AR

X ELM Sjoint(Upadhyay et al., 2018)7E20184F4& tH ) —1M45 & Z MG 5 I B ISR VH BT
%

Model F(Botha et al., 2020)3& HIZRAIN RIS 8 AL, 7R 58 HT TAERER B EGH T FIER
R~ ST B SEAREDR, DU S AR IR BT IR A1 T ST U TY A 1HE E

o SRS A R AT DL&R B, R SR U7 A ] BUA SLER T OB VR F SE RV B T
MM RE, RCR AT H AR LR 75 o R3E R HVOEDMModel F¥5 {1 T % L 77 ¥
MW ikiM EFIX ELM S;oin 827, FEERVCOEDFModel FEREF T 2 F KHUEE R
W £ 8 SR EM-BERT, FH AR B E & DOE MBS ERFEE S 5R, 5

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS
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st RQ@1(%) KINEHERQL(%)
WikiME 35.05 16.12
XELM S;oint 38.69 17.67
Model F 42.22 19.34
VCED 47.85 21.96

Table 3: AN[RIEZLSLIREE R

REVRIE S PR GOk AT 4508 5 A e e m B B8 - FRATRORBYZERQIFEHT R &
F Model F15%15.63%, BIRM odel FHFEFIM-BERT I ZR1E = 5 78 40 Hb e 1E R S0E UfE
B, B TEFRN LT HERRAE, HEESEEEESH, BT LTI XUEELSN, EEH
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A R@1(%)
0.1 34.33
0.3 40.58
0.7 43.46
0.9 41.87
0.5 47.85
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1B H RQ@1(%)
1:2 42.41
1:3 45.88
15 46.13
1:4 47.85

Table 6: AN 1E A B 1 S296 45 5

KGRI IE ] OO R B A RE 18 & T AR ISR 1A

4.5 FEBIHT

A28 H T B VE- TG SE AR TH A S o T S AR ARFALE A1) S A7 5 A T P A T SE AR T I
i, 2 I BRI RIS - K7, R IE SR HSER D) “Khonkaen” ,  H T #E
BERMEIE S X —F%, WHRZHIUCREER, 2B BISEEI R LB DOE HAE X
R SEAR “FLACH, TR SCARE XE BME T FAHE RS &, ARHRE T LA TH B ER
oo WA, AXET SR SURTE LRI T (M odel F) TEARBF IR AITE SUAE B35S Bl g 15 58
&, MASGRHE KRG G T XARESUERME T FAMER, &M 1 W IE-DUELUE B 5 2L
PEREAER R, 3R T SERTH B AERER - 5 =17 & VCEDE R top1 & B KIEEG], R AR
e SO A HY B TR 2 (Tudmg )iX 3], HLER SRR B 5K A “BEAN /7 (ruan zhi fang)” B T
E2L AP, EIEER 0 “Bran s 7B AW RiE BOIE R RS «

R SR PN SN Model F VCED
Sau d6 Ratchasuphawadi }L%ﬁ,}tﬁﬁﬁi, }Lﬁﬂ[?ﬁ,
chuyén t6i Khonkaen Khonkaen FLE A AT LA AR FLAL,

FLATT ALAHL FLECR 22, F LA

Ba chét cing ngay vai Lé

Cung Hoang Lé Cung Hoang  XIZRIE ZHE BRAE BN B B XIRIE
R Sean T B BT, BRI R AL,
g Nguyen Tri
Phwong bi trong thuong Nguyén Tri Phuong ]ﬁ:%njﬁ %’ ﬁ%ﬂﬁ ﬁjﬁ, ]ﬁ:%ﬂﬁ%, ﬁ%ﬂﬁfﬁﬁ’
Bren 7 2 B8 )G BT ZE BB S

Table 7: 5 TE = SEARTH BRG] 047

5 S5RE

FEOT A LT SR R DU TR B S U RE D ER A RIR, AR T — DT A8 sk
PRVH SEEZY (VCED), A FH R 15 AN DO SOATE SR BAE 11 74 E B33 LRI RoR, M
PR AE S SRR A RS A AR o SRS IR R AT AR A SUE A LB, A R A
RS N LU E M SERTE SRR T 15.63% - FEZ R LAEF, Fli15 BE A RIR B 1 & 45
PR DA o S5 PR B AR -

22 SCHk

Omar Adjali, Romaric Besangon, Olivier Ferret, Hervé Le Borgne, and Brigitte Grau. 2020. Multimodal
entity linking for tweets. In Advances in Information Retrieval: 42nd European Conference on IR

FoHZE P BT RIS S SRR SUE, 2080 -5521900, WE/KIE,

%, hE, 20234E8H3HAE5H.
(c) 2023 FEPXFEEESTHIETETWRRS

217



HEESY

Research, ECIR 2020, Lisbon, Portugal, April 14—-17, 2020, Proceedings, Part I, pages 463-478.
Springer.

Ayman Alhelbawy and Robert Gaizauskas. 2014. Graph ranking for collective named entity disambigua-
tion. In Proceedings of the 52nd Annual Meeting of the Association for Computational Linguistics
(Volume 2: Short Papers), pages 75-80.

Ander Barrena, Aitor Soroa, and Eneko Agirre. 2015. Combining mention context and hyperlinks from
wikipedia for named entity disambiguation. In Proceedings of the Fourth Joint Conference on Lezical
and Computational Semantics, pages 101-105.

Jan A Botha, Zifei Shan, and Daniel Gillick. 2020. Entity linking in 100 languages. arXiv preprint
arXw:2011.02690.

Wissem Bouarroudj, Zizette Boufaida, and Ladjel Bellatreche. 2022. Named entity disambiguation in
short texts over knowledge graphs. Knowledge and Information Systems, 64(2):325-351.

Yixin Cao, Xiang Wang, Xiangnan He, Zikun Hu, and Tat-Seng Chua. 2019. Unifying knowledge graph
learning and recommendation: Towards a better understanding of user preferences. In The world
wide web conference, pages 151-161.

Joachim Daiber, Max Jakob, Chris Hokamp, and Pablo N Mendes. 2013. Improving efficiency and
accuracy in multilingual entity extraction. In Proceedings of the 9th international conference on
semantic systems, pages 121-124.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina Toutanova. 2018. Bert: Pre-training of deep
bidirectional transformers for language understanding. arXiv preprint arXiv:1810.04805.

Fangxiaoyu Feng, Yinfei Yang, Daniel Cer, Naveen Arivazhagan, and Wei Wang. 2020. Language-agnostic
bert sentence embedding. arXiv preprint arXiw:2007.01852.

Octavian-Eugen Ganea and Thomas Hofmann. 2017. Deep joint entity disambiguation with local neural
attention. arXiw preprint arXiv:1704.04920.

Zhiqiang Geng, Yanhui Zhang, and Yongming Han. 2021. Joint entity and relation extraction model
based on rich semantics. Neurocomputing, 429:132-140.

Aditya Grover and Jure Leskovec. 2016. node2vec: Scalable feature learning for networks. In Proceedings
of the 22nd ACM SIGKDD international conference on Knowledge discovery and data mining, pages
855-864.

Zhaochen Guo and Denilson Barbosa. 2014. Robust entity linking via random walks. In Proceedings of
the 28rd ACM International Conference on Conference on Information and Knowledge Management,
pages 499-508.

Zhaochen Guo and Denilson Barbosa. 2018. Robust named entity disambiguation with random walks.
Semantic Web, 9(4):459-479.

Taher H Haveliwala. 2002. Topic-sensitive pagerank. In Proceedings of the 11th international conference
on World Wide Web, pages 517-526.

Linmei Hu, Jiayu Ding, Chuan Shi, Chao Shao, and Shaohua Li. 2020. Graph neural entity disambigua-
tion. Knowledge-Based Systems, 195:105620.

Xuan Hu, Yongming Han, and Zhigiang Geng. 2021. A novel matrix completion model based on the
multi-layer perceptron integrating kernel regularization. IEEE Access, 9:67042—-67050.

Shantanu Kumar. 2017. A survey of deep learning methods for relation extraction. arXiv preprint
arXiv:1705.03645.

Phong Le and Ivan Titov. 2018. Improving entity linking by modeling latent relations between mentions.
arXiv preprint arXiw:1804.10637.

Jixiong Liu, Viet-Phi Huynh, Yoan Chabot, and Raphael Troncy. 2022. Radar station: Using kg
embeddings for semantic table interpretation and entity disambiguation. In The Semantic Web—
ISWC 2022: 21st International Semantic Web Conference, Virtual FEvent, October 23-27, 2022,
Proceedings, pages 498-515. Springer.

Bt E RS EA RIS, 208115521901, MUREE, PE, 202348 3H%5H.
(c) 2023 HEPLFERFALWHHBETFRWERL
218



HEESY

Tomas Mikolov, Kai Chen, Greg Corrado, and Jeffrey Dean. 2013. Efficient estimation of word repre-
sentations in vector space. arXiv preprint arXiv:1301.3781.

Xiaoman Pan, Boliang Zhang, Jonathan May, Joel Nothman, Kevin Knight, and Heng Ji. 2017. Cross-
lingual name tagging and linking for 282 languages. In Proceedings of the 55th Annual Meeting of
the Association for Computational Linguistics (Volume 1: Long Papers), pages 1946-1958.

Minh C Phan, Aixin Sun, Yi Tay, Jialong Han, and Chenliang Li. 2017. Neupl: Attention-based semantic
matching and pair-linking for entity disambiguation. In Proceedings of the 2017 ACM on Conference
on Information and Knowledge Management, pages 1667—1676.

Jonathan Raiman and Olivier Raiman. 2018. Deeptype: multilingual entity linking by neural type system
evolution. In Proceedings of the AAAI Conference on Artificial Intelligence, volume 32.

Nils Reimers and Iryna Gurevych. 2019. Sentence-bert: Sentence embeddings using siamese bert-
networks. arXiv preprint arXiv:1908.1008.

Sameer Singh, Amarnag Subramanya, Fernando Pereira, and Andrew McCallum. 2011. Large-scale
cross-document coreference using distributed inference and hierarchical models.

Zhi-Rui Tam, Yi-Lun Wu, and Hong-Han Shuai. 2022. Improving entity disambiguation using knowledge
graph regularization. In Advances in Knowledge Discovery and Data Mining: 26th Pacific-Asia
Conference, PAKDD 2022, Chengdu, China, May 16-19, 2022, Proceedings, Part I, pages 341-353.
Springer.

Chen-Tse Tsai and Dan Roth. 2016. Cross-lingual wikification using multilingual embeddings. In Pro-
ceedings of the 2016 Conference of the North American Chapter of the Association for Computational
Linguistics: Human Language Technologies, pages 589-598.

Shyam Upadhyay, Nitish Gupta, and Dan Roth. 2018. Joint multilingual supervision for cross-lingual
entity linking. arXw preprint arXiv:1809.07657.

Shuo Yang, Lei Zou, Zhongyuan Wang, Jun Yan, and Ji-Rong Wen. 2017. Efficiently answering techni-
cal questions—a knowledge graph approach. In Proceedings of the AAAI Conference on Artificial
Intelligence, volume 31.

Zhilin Yang, Peng Qi, Saizheng Zhang, Yoshua Bengio, William W Cohen, Ruslan Salakhutdinov, and
Christopher D Manning. 2018. Hotpotqa: A dataset for diverse, explainable multi-hop question
answering. arXw preprint arXiv:1809.09600.

Stefan Zwicklbauer, Christin Seifert, and Michael Granitzer. 2016a. Doser-a knowledge-base-agnostic
framework for entity disambiguation using semantic embeddings. In The Semantic Web. Latest
Advances and New Domains: 18th International Conference, ESWC 2016, Heraklion, Crete, Greece,
May 29-June 2, 2016, Proceedings 13, pages 182-198. Springer.

Stefan Zwicklbauer, Christin Seifert, and Michael Granitzer. 2016b. Robust and collective entity dis-
ambiguation through semantic embeddings. In Proceedings of the 39th International ACM SIGIR
conference on Research and Development in Information Retrieval, pages 425-434.

ZENE. 2008, PUERSEERIRM. BRAY), (7):120-121.
BRE. 2011, TUEHE SHBEET T2 IR, FHERES] (F).

Bt E RS EA RIS, 208115521901, MUREE, PE, 202348 3H%5H.
(c) 2023 HEPLFERFALWHHBETFRWERL
219



