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DPM, @FMPhamBinhMinh repaints the inscription on the boundary
marker placed at the #MongCai Int'l Border Gate in Quang Ninh

Province after he and Chinese FM Wang Yi co-chair 20th anniversary
of signing of ES@E@Land Border Treaty this morning
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Michael_Jordan dudc Iua_chon bdi Chicago_Bulls trong vong thi ba cia NBA Draft ndm 1984

- [BEE: (KRB RSLMRB R LR R o _m _ __m o
2| Anh da chgi cho Chicago_Bulls va Washington_Wizards trong su_nghiép cua minh
- Bk VESRRESMEESEE, TR N S
Anh dugc chon la Tan_binh NBA cua nam trong mua giai tan_binh cua minh .
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Character
Bi-LSTM

Bilingual
Embedding

iFl%Uo

Bi-LSTM-

Models Spanish | Dutch | German
WikiNER* 60.55 61.60 48.10

CTNER* 51.82 53.94 50.96

CTNER*+ | 65.95 | 66.50 | 59.11 L ransite | ("green | Token
NCNER | 72.37 | 71.25 | 57.76

Our Model 64.48 73.44 62.26

Huang X, May J, Peng N. What Matters for Neural Cross-Lingual Named Entity Recognition: An Empirical Analysis. EMNLP2019



S —

EFSRBMNSIES LB

=== Missing Inter-Lingual Link ]

KG-Japanese Q

Inter-Lingual Link

KG-English

y 1Eg 'l ETE;EMSUJ | :|:|J Eh‘ig;

Attribute
S=ET . \ born --—
¢ Injﬁﬁ . %MW?FEIEZM'& founder pelgg‘:nsmes i
O' ) siblings occupations - - -
- B BELAMRRISHENTE, B |
English: University of Toronto Japanese: ko b K5 O
R > \ = Attrib Valu Attribu Val
SEASSHESEEARIEIRES. O e S0 [T .
owapae IOS WG 1 o T
-+ Campus Ontario YA L I~‘b' I —
*Uﬁﬁ*ﬁta{]é *j{m:u\\ ?é/?{mn_nll/{& Former King's College 0% ﬂ; .}: Dr/;;; L G(I:N F::
Name 32
Highway

The University of Toronto isapub- k2> K13, +2 7
lic research university in Toronto, M. b o> hICHFHZE < 7
TOMILKFTHS ---

II\ELZIIU\*I &T‘ %EIJCFT{IEHA)\ i Descriptions i G;N

Ontario, Canada - - -

HMAN w/o TE
HMAN w/o RE
HMAN w/o AE
HMAN w/o HW

56.2 85.1934

3.2 16.7 38.3
50.278.4 86.5
49.2 81.0 89.8
46.8 76.1 84.1

53.7 83.4 92.5

3.517.238.5
49.3 78.6 87.0
48.8 80.9 90.0
46.0 76.2 84.6

56.7 86.9 94.5

54223455
52.681.6 89.1
52.283.391.6
50.579.5 87.5

Yang HW, Zou Y, Shi P, et al. Aligning Cross-Lingual Entities with Multi-Aspect Information. EMNLP2019
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A ‘(] ID: 00000002 M

N N —— N i ; = 1=
- {E£55: BRESHEAISLR, pEEEIBMESANRE | N " mmnan IR

FFr----—~""""77 ,— Description: “ZEEINBAZZ K
. o UBSIR WA EHREAL )

-8R SHARSHNRER S MEIESLARRT N -y  E—

——g 1
o ~ S Name: =R BEA
=28 1 =3/ Category: Country

- BIE: BIEESEMERESIERASLIRISSAMEIL  Ba . GRS
N e s _— o E*EE;:I . : ] __i:doot0o7a |
EHRRES. ETERBRAN, FAEFRNLETGEX %@?uﬁim = ;{2‘:{:;ory S

Description: “ZEEF—XERITEREX
R

J\&‘/f E'EEMK% USIZo TE?;/?\ il - {l ID: 50610007 |

L _| Name: [ AN

T e, o conpany i
Correct | Incorrect . Lolg e e e !
link | Link [._’.j FrelContertlectr g S15F @72 - A
e )| ( | T )
Systems In-KB acc. %
TAC Rank 1 79.2
Softuuce(Wyht+ by) CLLL TAC Rank 2 716
i Sil & Flori 2016 78.6
- i Overall Left Context Slices of NTN Overall Right Context H!E et HIOI:;S 1(3} } 21.0
s h=o(W,S+b,) / -I , Chisholm & Hachey (2015) 30.7
A_ Mean-pooling Mean-pooling Sun et al. (2015) 83.9
\ / X 7 h, — — Yamada et al. (2016) 85.2
- /@ st |l sTm |.s |LSTM | "’l o H e | ||.er —=1. [ ey W = Ml e Globerson et al. (2016) 872
Layer el This work 85.0
J/ \ 00 00 oo 00 oo oo}[oo]oo -00/@0/ @@ This workiCrxLSTMS 86.3
{' { M.N } [ b. . D.J Q.J L T e mo wa wy ) This workeCix] STMs+1DC R6.9
Cosine features LIEL features LDC Vectors Query e ° & B Lo RHtLoriin This work+CtxLSTMs+LDC+MPCM 874

Sil A, Kundu G, Florian R, et al. Neural cross-lingual entity linking[J]. arXiv 2017.
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Marathi i |l HE Qb <20 T8
| i )

¢ 1&%: *&{Eﬁi}g?ﬁgﬂgig%_;1¢$ﬁj:% Gloss: [Poland] is a country in Central Europe.
- )RR REVEIRBRAEE BT HEFTIR S e o - I
Marathi
- BB MASKRESEAKMMES, BEIKMH crapheme pivoting
gfdis —» Ylesis — Poland

ESMEEIFESHVEE. MESEIRFES phonemza::tmg e

FRILESHFRIBLIERE, EFIh)lIZssC e UM oo A e i
\ :Z e IJ - . .

(RpEEAREY, O L o —

Marathi IPA Hindi IPA English IPA

Model | bn iv lo mr pa te ti uk ug | Avg. . Sim(€gre, M)
EXACT 0 6 02 00 00 .00 02 02 03] 08 VJ: |

TRANS 0 6 02 17 00 .00 46 02 0315 N —  Vm Vo
ENCODE . m . Bi-LSTM _max |
MANUAL | 36(hi) J0Gd) .07(th) 46(hi) 31(hi) 20(ta) 44(am) 25(ru) 6@ | 33 ( _Marathi ] f
BEST-53 | 38(ms) .70(d) .07(th) 46(hi) 36(e) .36(pa) 44(am) 41(kk) .16(tr) | 37 Vm |

PBEL
MANUAL | 48 (hi) 86(id) .28(th) .62(hi) 49(hi) 33(ta) .69(am) S0(ru) 32@) | 51 | Poland English — .
BEST-53 | 48(hi) 86(id) .28(th) .62(hi) .49(hi) 47(hi) .69(am) S4(k) 32(tr) | 53 €en pi-zemm | |¥sn

MUuLTI 53 87 28 62 48 46 .69 56 40 | M4

Rijhwani S, Xie J, Neubig G, et al. Zero-shot neural transfer for cross-lingual entity linking. AAAI 2019
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- ZIESHREENTFZIESER. SIE55 4D
*ﬁ%{i%ﬁgig1/ﬁ% ) . X LO RE CO rey’!:g Ezﬁi_l_
- HREIKEUZIESIREES:

Eﬁs RS 32,009 150,241 326,518 508,768

. . \ —— le_l —
DB pEd la: 12 7*‘1:'1% = 2800755&14\ 9 512:: S 1,629,591 640,622 1,235,178 3,505,391
R 157,370 45,190 26,723 229.283

— QE
JUZ%
Yago . 45*4}1«%;\ 45975 ;EM-‘\ 240075 Eﬁgﬂ J;F%ﬁ Ffr InstanceOf 7,584,931 1,449,925 3,032,515 12,067,371

. KA SubClassOf 2,784 191,577 555,538 749,899
Freebase: 68005k, 24{2=7tH ——

~$ sve . g 3t EE= R R 10,216/336,890 4.108
XI—O RE 4 k J:FE I ki}nhdzitp%%ulln\ -l‘E ﬁﬁn bz 4k 10,216/336,890 = 28,921/454,579
YE AL 4,846/303,108 28,921/454,579 L
= :_F:/ 7_},1.
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- (E55: FRNUERESSIZIESIAERA
- B BEESERAEH— T ESHZERITHES. PN - | am
ESIERIE ESBIIGRIERMA, AEET IR, A
S —MRSIRL, TRESHERESHNEES ;//{1:3\\\]
#hig M =3B ERIRIST. i o
Requires a dictionary 3550000000
of translation pairs
o X T .YOWX
.. mto

W= argmuifn |IXW —-Y]|2

Glavas G, Litschko R, Ruder S, et al. How to (Properly) Evaluate Cross-Lingual Word Embeddings: On Strong Baselines, Comparative Analyses, and Some
Misconceptions. ACL2019

P river :
mbwa B ki : mii Clt)f.. en data
tree @ street mji Model Dict EN-DE EN-FR EN-TR EN-RU Avg
“farasi 4 ; *mitaani Supervised
— ‘; anlsnaz, S— ofarasi PROC 1K 0561 0504 0534 0544 0536
s o 36 ® ce PrRoCc 5K 0.607 0534 0568 0585 0.574
b S i e Proc-B 1K 0613 0543 0568 0593 0.579
problem; canbe  ® ryumba %A F U9 PrROC-B 3K 0.615 0532 0573 0599 0.580
solved with SVD o cat ' DLV 5K 0614 0556 0536 0579 0.571
™~ RCSLS 1K 0376 0357 0387 0378 0374
RCSLS 5K 0390 0363 0387 0399 0.385



- X5 SCHMRSR AR TANARXIST
- [ERE: TUEIRHEMEREY)

. B RN TAIEY
PRET, PARRIZRIE X ABTIEY FeiEE, &)
XTI, GRIEFHIBRETRERER TR,

Dictionary RS

In theory, this is the

plaitencla Al even better!

“unsupervised” part

Mapping

Dictionary

Mapping

Model ES-EN NL-EN IT-EN  onlytrue/core
BICVM (TYPE 1) 0.532 0583  0.569
BILBOWA (TYPE 2)  0.632 0636  0.647
BWESG (TYPE 3) 0.676 0.626  0.643
BNC+GT (Type 4) 0.677 0.641 0.646
ORTHO 0.233 0506 0224
BNC+HYB+ASYM 0.673 0.626  0.644
BNC+HYB+SYM 0681  0.658* 0.663*
(3388: 2738: 3145)

HFQ+HYB+ASYM 0.673 0596  0.635
HFQ+HYB+SYM 0.695* 0.657* 0.667*

Vuli¢ I, Korhonen A. On the Role of Seed Lexicons in Learning Bilingual Word Embeddings. ACL2016
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- B ETFUmEILIE, yoak=1:Nps]
TSCIIRTSE. A RRERSEERESHGIRIE
mEs, MASAEEFIMERERETIRES
HIREARBINES, SEISESMUEXTSY.

] en-es es-en ‘ en-fr fr-en [ en-de de-en | en-ru ru-en ‘ en-zh zh-en | en-eo eo-en

Methods with cross-lingual supervision and fastText embeddings

Procrustes - NN 714 773 [ 749 76.1] 684 67.7 | 47.0 582 | 406 302 | 22.1 204
Procrustes - ISF 81.1 826 [81.1 8L3| 71.1 715 | 495 63.8 | 35.7 315 | 29.0 279
Procrustes - CSLS | 814 829 |81.1 824 | 735 724 | 517 63.7 | 42.7 367 | 293 253

Methods without cross-lingual supervision and fastText embeddings

Adv - NN 69.8 713 | 704 619 | 63.1 596 | 29.1 415 | 185 223 | 135 121
Adv - CSLS 5.7 797 | 718 712 | 70.1 664 | 37.2 48.1 | 234 283 | 186 166
Adv-Refine-NN | 79.1 78.1 [ 78.1 782 | 71.3 69.6 | 37.3 543 | 309 219 | 20.7 20.6
Adv - Refine - CSLS | 817 83.3 | 823 82.1 | 74.0 722 | 440 59.1 | 325 314 | 282 256

L

L1 word
embedding

Lample G, Conneau A, Ranzato M A, et al. Word translation without parallel data. ICLR2018

Generator

(B)

L

“fake” L2
embedding

==

SR

Discriminator

“true” L2 1
embedding y
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BRI E S REIR X FIIE

£ . o= e 0o = e \ls . y; Model train #M  en nl es de Avg
¢ 1*7: . Ea:lfﬁg%g *E / *fmgln .:.’EU—.T‘&SZEIE"J?}E %E'ﬂ-E Lample etal. (2016) each N 9074 8174 8575 7876 84.25
Akbik etal. 2018) each N 93.18 9044 - 8827 -
A A i— - - Al A S ~
- B8 ETm)IgnESRE, MRAAIEREER, BT BERT! wh N 9L 9094 13 B2 §A28
——— . —— s s each N 9225 9039 87.99 8460 8881
Transfo rmer?ﬁ*@%ﬂﬂﬁ’ilﬁlﬂ’glﬁg , $_>j é”ﬁ4\13n5'52|§]ﬂ’9 XLM-Rpgse en 1 9225 7808 7653 69.60 79.11
all 1 91.08 89.09 8728 83.17 87.66
yi=Pr= N N each N 9292 9253 89.72 8581 9024
ij%/% ' 1%1%*;@EEE§1§E&*§ ﬁll.;: o XLM-R en 1 9292 8080 78.64 7140 80.94
all 1 9200 91.60 89.52 84.60 89.43
Translation Language . _
Modeling (TLM) LA #5_{1 ] W=
.-| .rl|
Transformer
_— | | | | _ |
Ef:é;’;ings 0 1 2 3 a 5 0 1 2 3 4 5
- + - + + “r - -+ + T =
;ﬂgg{jsiengs en en en en ‘ ‘ en ‘ en zh zh zh zh zh zh
s = . - e = + = + + i g =
oken .
embeddings [CLS] Our earth needs [MASK]! [/5] [MASK] =] HEER [MASK] == [/S]

Conneau, Alexis and Khandelwal, et.al. Unsupervised Cross-lingual Representation Learning at Scale. Arixv2019
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PHYS-LOCATED PHYS-LOCATED
Artifact-Arg Origin-Ar;
Softmax e (relation) 9

© {ES: WSEEATHNEHERRXR =

Go G

- [EE: (RRRESREIMEER Concsteraton @ ’”‘?253;:3“’@ @9 &
- B MRS ESEEELRARESHNSG L, . EaE

Max-pooling P . [ ’] C ]hsent (@ ] hmo

@aﬁ%ﬁn%mmzﬁ, RIS SR A @ @ @ @ @ @ @ @

| == / = =+ Common Space ® ® .
Z_ nln HIJ *@1{%{[E I} *EIJ_IL, \—_l'ﬂ-_E*I:I 1:/]1|:| n_,\HlJ Structural Representations (, \ ,‘ , _4 J . ; °® ,c ol le
iﬁz S it e . P tt 1111t
° ‘,‘ Mifact\JDestination ‘..‘ Graph Convolutional Networks Encoder
TRANSFORT T
The detainees were to the processing center VERB VERB
Test . . . bj: bj: obl
) English Chinese Arabic -~ 'ms - =
Train 'NOUN aux ass NOUN NOUN aux:pass NOUN
El’lgliSh 63.9 59.0 61.8 Tree Representations (PER) (FAC) (PERJ (FAC)
Chinese 51.6 593 60.6 “U"m:mod
Arabic 43.1 50.1 64.0 DET NOUN ”°““
- - ¢ multilingual word
English + Chinese - = 63.1 ADP amed /| ombeddng
5 : VERB VERB it o
English + Arabic - 60.1 — enty type
= = embedding
Chinese + Arabic 51.9 — — dependency
embedding

LuD,Ji H, et al. Cross-lingual Structure Transfer for Relation and Event Extraction. EMNLP 2019.
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FET WIS ERREIRIAENIEN A, EEM E, KIEZIESH
BRI ABIUE S AR FE, SEISAREEE D,

i
-@@%I@ﬁ]

I

JESEY, R IIEG, AR IEVE, RGN, AR, BT X0E 3R R 7 AR A f DU — R 1R OUE A R B M. P SCAE B 524, 2017, 31(6):125-131.

g

« RIEEAIH

\_

S —)
o ZHNEFNE

.

e HEIRR Ewx P F{H
0.2 0.895 8 0.498 8 0.640 7
0.3 0.845 2 0.648 6 0.434 1
0.4 0.802 3 0.778 7 0.492 5
0.5 0.775 4 0.868 7 0.819 4
0.6 0.725 6 0.852 6 0.784 0




;?af‘ﬂ;f.z;‘%

N~
ND TECH| Gy

BFWNRRZEEINZIEESHXRIAD

N e e sk oz D g
- (155 AR ARIES FRSHREEERRRE I | 9
P soft-max . :
- B BETREFIER, BRFRERBIEREAZETLET & & . §

LI T T PP TT] INENEEEN
MIENX AR, BRI AR R R ESLIA EIESREY ;

FR—EXZE, RRETNARNEED, SaEEARE ng HHs ;
1IBSZELARR—ESTFARINLETYER, RESCIRT w6 e e , e BTTETTE e | 2
[ TR B:E:E;'::;Ei:_':_"}:::i,; ?:n'_'ffifffﬁfff:_';@;i:_'_'f[l:'{ g > =
) [ atfention H_ | attention ] 1
T AR

it P (%) R (%) F il ekl o e I s

7k & IHLH 85.12 82.43 83.26 L —oBM [ Ssm._ 1 4
XN 86.04 83.51 84.19 L
AR 87.32 84.07 85.98 %

P4 4 5 BLCATT f&%4

Wang J, Guo J, Yu Z, et al. Temporal Relationship Recognition of Chinese and Vietnamese Bilingual News Events Based on BLCATT. CSCW2019
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B I SSRGS RS S = iR5]

m% (£5: BAANENESHFESMEE, NFRBIESEEIRE.
: L : A= FEFHTRRONBERRATLE, FRIESEFEA, &
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Algorithm 1 ADAN Training
Require: labeled SOURCE corpus X.,..; unlabeled
TARGET corpus Xye; Hyperpamameter A > 0,

keM =0
1: repeat
2 - Q iterations
3 for qiter = 1 to k do
4 Sample unlabeled batch &, ~ X
5 Sample unlabeled batch @y, ~ X
6: .fﬂ'r: = -F{mxn:}
7 Figt = Fl@ig) & feature vectors
8 lOS-‘iq = Q(.farr:) { Q(.ffyi.) b F-l:]n (2)

9. Update @ parameters to minimize [oss,

10: ClipWeights(Q, —¢,¢)

11 - Main iteration

12: Sample labeled batch (2,0, Yore) ~ Eore

13 Sample unlabeled batch @5y ~ X,

14; fﬂrr: = }-(:ﬂxre:)

15 FJigt = Flzig)

16: loss = Lp(P(ferc)iYare) + A Q(Fare) —
Qfia)) & Eqn (4)

17: Update JF, 7 parameters to minimize loss

I18: until convergence
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{b) Joint Hidden Features (c) Sentiment Branch Qutputs
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Accuracy
Methodology Approach
Chincse Arabic
p % Logistic Regression 30.58% 45.83%
Tmin-oo-S00RCEmy. o 29.11% 48.00%
Domain Adaptation mSDA (Chen et al., 2012) 31.44% 48.33%
" _— Logistic Regression + MT 34.01% 51.67%
Machine Tranelion. a4 MT 39.66% 52.50%
CLD-KCNN (Xu and Yang, 2017) 40.96% 52.67%!
WDl L CLDFA-KCNN (Xu and Yang, 2017) 41.82% 53.83%!
Ours ADAN 4249% +0.19%  54.54% +0.34%

Chen X, Sun Y, Athiwaratkun B, et al. Adversarial Deep Averaging Networks for Cross-Lingual Sentiment Classification. ACL 2018
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LSTM-Feature | 0.3824 0.2270 0.3169
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Zhu J, Zhou Y, Zhang J, et al. Attend, Translate and Summarize: An Efficient Method for Neural Cross-Lingual Summarization. ACL2020
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