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[ Abstract] To solve for the poor alignment effect of the traditional cross-lingual word-embedding method in low-resource
languages such as Chinese-Vietnamese, this paper proposes a Chinese-Vietnamese cross-lingual word embedding method
with word cluster alignment constraints.First, Chinese and Vietnamese monolingual word embeddings are obtained via training
on an independent monolingual corpus.Subsequently, three different types of association relationships including synonyms,
similar words, and same subject words are used to completely mine the word cluster alignment information in the bilingual
dictionary and integrate it into the training process of the mapping matrix.This allows the mapping matrix to further learn
some common features and mapping relationships between similar words in different languages.Second, the monolingual
word embeddings of the two languages are mapped onto a shared space through cross-lingual mapping to ensure that the
Chinese and Vietnamese word embeddings with the same meaning are close to each other in the space.Finally, the cosine
similarity is used to find the corresponding Vietnamese translation for each non-labeled Chinese word in the space,and Chinese-
Vietnamese aligned word pairs are constructed to realize cross-lingual word embedding.The experimental results show that
the proposed method is different from traditional supervised and unsupervised cross-lingual word-embedding methods such
as Multi_w2v, Orthogonal, VecMap, and Muse, and can effectively improve the generalization of the mapping matrix with
non-labeled words and poor effect of model alignment in low-resource languages such as Chinese-Vietnamese.Moreover,
its alignment accuracy in the Chinese-Vietnamese bilingual dictionary induction tasks P@1 and P@5 is improved by

2.2 percentage points compared with that of the best baseline model.
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Fig.1 Alignment effect of Chinese and Vietnamese word embedding space before and after with word cluster constraints
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Fig.2 Chinese-Vietnamese cross-lingual word embedding model with word cluster constraints
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Fig.3 Alignment word clusters construction process

F2 WBEHE

Table 2 The scale of dictionaries

i) i FRAS RS /%
DU L i ) 4 5000
T 8 T 5 ) 829
3 1) 500

24 BIESMHSHELE

SR T[] LR AR R A7 X LY, AR SCHE PAE AR A
R A [R] 1 24 5, AR v (8 L S R 1 1
ALEFEY R 300 2, o AR O AR 48 Ll A
T VAR B LA Al o 300 4. bk, 1145
SRR W5 W, 1K/ R 300 x 300 4 [A] 3]
A GE BB — 3. VecMap 515 75 ML HEZR p
B U3 — Ak 25 SR 8 FH K 82 13 — 4k (unit) FTH 0 4B (center)
YE R FAL B, AT T 4 [ unit, center, unit] . AEZEIH Ay
H R S 80 B B E SOk 27 1R RE— 2, Ak P gR
TR L ZCA Ak 78 1 IR 2 3R, DU S
¥ T AR (B 43 00 1 8 R 0.5 F10.5
2.5 EMIERR

Sk G M S A TAE S AT R, AR SR )
mikolov. Artetxe .Conneau 55 75 i8] #i I3 40 4 45 | 4 [A]
BB 8 b, LATRIE X 55 B9 HE R P@N (35 B N A i
T T B 119 X 55 7 A 230 ) A Ay A e A Y R A b L L
ot E RN (7) s

2l el
P,ﬁw:% X 100% 7
Horp s 7 AR B3R S (4 B 5 C () 1R AL KA
AR SZARADLIEE DAy B TR w A R B B N AR I SR A
S A A B I A R TR U BT, A IO

3 XBWHERESN

3.1 BRI R AW E S IEN

Shy 9 VIE 5 ) 5 X 5 0 2 B A RO L A [ 3
A BB 1A T B AL AT TR L, B A
WHEWMT:

1) Multi_w2v BERL . SCHR[ 19 ]2 T 4 1 ol )9 3R
FEHE 1 A B5 15 Word2Vec 151 | fifi FH Bl AL A B T
T /I Ak BU T 1) B3] X6 (8] 79 2 J7 1% 22 (Mean Squared
Error, MSE ) 3§ % >J it S5 4 [ .

2)Orthogonal B Y o SCHR [ 21 ] 48 i 1) 1F 52 e Jf
BERIGIAT KB — A 5 o A ab 31, 3Ty B 2 S
B VR N IE S 295

3) VecMap #580  SCHR [ 27 148 M A0 BL1a] 1F 38 W 5
BRI Z3 550 SRy 50 R E BRI R R 1) 1F 28 B
W TR P AN 5 A Tl A Bl S 2 ] — R 5 s ]

4)Muse BEAY . SCRR[ 1135600 W B BAR L AL
PR 23 (] 2Z 18] AR B 8 X e iy O =K )
W SR 4 R

JIT A R A ] A0 R AT I R 5 0, 28
W ) & SCHROR 5 — B, IR AE DU 218 g 7 1Y 1F 1) 7]
W AE 55 B EAT 7L, SEgR A5 R 3R 3 R .

F3 NEERANAPANEZEIWER

Table 3 Experimental results of the Chinese-

Vietnamese forward lexicon induction tasks %

Fi A P@1 P@5
Muse 37.00 62.60
Multi_w2v 42.00 67.00
Orthogonal 41.00 65.80
VecMap 42.80 69.20

ClsMap 45.00 71.40
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Table 4 Experimental results of the Chinese-Vietnamese

reverse lexicon induction tasks %
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Table 5 Alignment accuracy of this model under

different dictionary scales

WS AR Zh—>Vi/% Vi—>Zh/%

BEfUxE MR p@ P@5 P@1 P@5
2 000 440 43.00 67.00 21.56 51.80
2 500 556 43.80 67.20 22.83 53.28
3 000 648 45.20 69.20 24.95 54.55
3500 710 45.40 71.20 25.58 54.33
4 000 758 43.80 71.00 26.64 54.55
4500 807 44.60 72.00 26.00 54.76
5000 829 45.00 71.40 28.33 54.76
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Table 6 Alignment accuracy of this model under
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Table 7 The influence of different normalization

different types of word clusters and their combinations combinations on the model effect %
[zl 1) 756 1) B2 A ;EZE/?I P@1/% P@5/% uj#m'miy’%éﬂﬁ F@1 P@s
unit 44.20 71.80
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EESTYS 534 43.60  70.60 center-+unit 44.60 71.80
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Fig.4 Alignment effect of the model on different weight

value scales
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Table 8 Examples of Chinese-Vietnamese lexicon

induction tasks

bl egin A et

tha,tht_bay,thir sédu,chii_nhat,tudn

VecMap
ARG RS, BRI R, R AL

1 ALFER

tht_bay,thir_séu,chu_nhat,thir,tudn

ClsMap
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XpFEiAE R, B, | tha_haithi_ba,--]

tinh_cam,tdm_hon,ndi_tdm,cam_xuc,xtic_cam

VecMap B o
W, R, O R RGE

2 15 J% cam_xuc,tinh_cam,ndi tdm,tdm_hon,xtic_cam

ClsMap - ) -
TR G, R, JRGE

X 5 i) % J
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Table 9 Example of defects

S Kpgin o R i 18]

do,nau,tim,hong,do6_son
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