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Abstract Chinese to Slavic Mongolian Named Entity Translation in cross Chinese and Slavic Mongolian
information processing has a very important significance. However, using the machine translation method directly
cannot achieve satisfactory result. In order to solve the above problem, a novel approach was proposed to extract
Chinese-Slavic Mongolian Named Entity pairs automatically. Only the Chinese named entities need to be
identified, then extracting all of the candidate Named Entity pairs using sliding window method based on HMM
word alignment result. Finally filtering all of the candidate Named Entity translation unit based on Max Entropy
Model integrated with four features, and choose the most probable aligned Slavic Mongolian NE of the Chinese NE
is. Experimental results show that this approach outperforms HMM model, achieves high quality of Chinese-Slavic
Mongolian Named Entity pairs with relatively high precision, even though sometimes the word alignment result is
partially correct.
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Fig. 1 Sample source S; and target 7; alignment map

(5.
P(ne |ne,) = PA’" (ne, |ne,)

exp I:Z[::I Ak, (ne, , ne, )} %)

Zne exp [Zle A,k [ne,., ne, ]] °
PEFF H 510 St i 4% SCARXT N 19 e A n BE A
S g 44 LR RE LT, n=X(6) ! TR .

—

ne, =argmax, {P(nem|nec)}

=argmax, {Zi; A.h, (ne ,ne, )} o

S5 24 SRR R R, FRATTRHAT 4 AL
XF B Sy . BEASr . EEAR S LR
gFe TR 4 DNRAES TR 41
221 XF—HHEES

T — AN DU 3 ) i 44 SR 58 BT X8 L 1) 7 52
T T i ) A A — A i 2 VR 7, R AE 3R S I
53 T — . AT AR 2 & 5 5 K
X 3 H AR RS 5 A — BRI 1 B XS AT 0 5 — 2
PEBAG AR T, X5F A 4,0, v)5 Hy(cs, cor my, m,)
E LRI G5 —BOURAG 3 AR 55 8B 1 IR i
AL E S B AR TS iR A AL E TR H, Bl e
JWEIN . X558 A,(x, 5 Hycs, o, my, m)E LI
RN BN A —E, 4 HAHE 2

e, <x<c,A(y<m vy>m,), 7

(6)

m <y<m,A(x<c,vx>c,)o ()

XFFREA Hy(cy, Cor mg, m)EBELEFE—A 512K 53

— B XS T AR S AR — B X S RS . B

WEE 1, Hy(2,3,2,4) 8005 5 H—B % 55 &

{(52, 12), (3, 13), (53, 1)} PG HA — B 55 s 5

{(s1 1), (54, ta), (52, to)}o HIROOITHEMERE D
H,(cs, Cop my, m) 1N F5—BUEIG 3o

num(cons)

Score_ (H (c.,c,,m ,m)))= -
met e num(cons) + num(incons)

©)
(9", num(cons)F1 num(incons)4y A F 7~ 5 W4 T
& Hy(cy, cop mg, m)RI 530 il — 25 1 XF 55 20421
FUA—S T 55 808 EDUR—H 5 T Th A 44
S A BT Y DU DT R ) A, AR — 20
XS 2, AN — BT T D 2 R BT )
X H— MR 4 ek =
222 BES
20 R A 44 SR HP B 1) 5 R 5 T 44
SRR (A 1) 22 [1) 18 TR 25 M 23R X 25 8 DU i iy 44 SE A4



LR AR (A SR B2 R

5 St T i 44 SR AR R LA AR R B
YER o B DUE S 45 SEAR R s MR AL nec={cy,
Cay ..o Cy, WIS TE S 44 SR BRI o
BRI AN new={m, my, ... m}, WX
BERGE A 44 AR ) BRAR nT LR o 5 om; Z 18]
) BRI )
Scorelex(Hp(cs,cg,ms,me)):Zt:iP(mj lc,) o (10)

j=1 i=1

S (10) 25 H AR S M 3 XU iy 4% S AR X6} v i )
PRIORER . WTLAE R IE A ) T 45 A TR RO
22 )i 44 S A B R B DA e 14 234
223 ESHEEASZH

Ry Tl 5 U i i 4 S AT RN PR S e )
TR B KRR B M A58 5t T B, TERN S
TR RHE F3E T 7B S BRI 2R LM (mn), X5
TE BT 5 T 1 i A 4% S5 R BH R B E AT S BT
4y M ADFIR:

Score,, (H ,(c,,c,,m ,m,)) = p(mm

52 7ed

.m) R

p(m)p(m,, |m)...p(m,|m,_,,m,_,) o (11

Xof WL DL S /] — > 4% SR, A8 50l 1 i
A5 TR 22 W i 4 SR B AR B A ) T A5 T e
B BPEAR o7, X RS D 10BN 5 T 1h i 44 SE R R R
gl A —2e 200 . IAXTIE T B 43 1 Ak
T, Ak fir 44 SR EHIE AL rh 2 iR I A 2 il
P RALRAHR AR A TE 5 B AAG . A T B
o R w22 . i, 7EARMAE S BRI 52Z
i, ARG FLF 2= P —Kynsuita UactutyT yncein”
BUXT N R R, B 2 4R Cynepn” . (HITAE S
BOAVG AT J5, AT B HE A 1Y i 45 SR B 20T <AL
F2#Bi—Kynsuitn UnctuTyT” S
224 HUAES

AR i iy 44 S AR 5505 18 3 55 ot 1 i 14 iy 44
S A P BN A LI TR I T R (] I B,
B2 EANTHBRESEM X A Re AR H K. A
TR A5 20 A PR AT DAAE SR % g ek 8] Jay 5B % 5545
SRR — AR . A A2) 35 I8 DU S i
2 SR 5 i 3 T S o v i i 44 SEAR Y SR BRAR 53
num(ne_, ne, )
Horf, num(ne,, nen)/E ne. Ml ney, 2&[A]H BLATUEL,
num(*, ne.)+& ne. H PR ELC,

Score,, (H ,(c,,c,,m,,m,)) = o (12)

@D http://www.fjoch.com/Y ASMET.html

225 BRBL

5 T T i 44 LR Sk R R KRB SR,
R AT 4 SRR — A EEARRIE . X — R
XF T8 5 i Tl 44 SE AR D B i E B E AR
o ABFESEBRiERHE R AFTEE TR AL ) B4,
B TR RS B 44 AR IFAR RS . TR
I BRI AR s, AT H
F2 28 520 A 44 SR 0 1 ) Bl R R AR R R
5. R iR E AR R R AL, R
B 3R] B AN T TR A O E, B

Scorey(H, (¢, ¢, m, ) = - CPWOLES)

527 e?

., (13)

num (words)

Hdr, num(CapWords)$8 76 87 5% 1 15 fiy 25 SE R B¢
A, AR RS W E %L, num(words) Y
RALZ B AAL TP HE 1Y A 18 B A5
22,6 ETEABERAN-FHRGAZERER
E X R IR

TEE ST 5 ANRIERREL . X T AEDUE SR
I R 40 SR, BETTARE 5 22 X I I R A 3
52t 1 i i 44 SR B Y REAE S0 B, DT A5 2]
55U i i 44 S AT I ) e A I S5 iy i 7R R
fii. HAER(S), MH MEM T H YASMET i
AT KRB AL I 5o BT8R DUE—H 5 G o
2 AR B IRENT AR 254, R bootstrapping"!
DRz R || U = v S U NN S
S 45 SR BT A I R4 LB AL AT I 2, AR
s U A5 21 1 X8 A i 228 B PR A ABE 3R A 1 X0
YIZREE AN 1], 49 3N 59 85 iU ZREE, JF H X e
PERIPEXT AT HE Y o T R A0 IR R AL
SEAS ) A SR BT AR AN B S A Ik

3 ZWERKESH
31 XWigE

R T B E A SCHE B DU 56 i 1 A 45 SR A
BT VR B A RO, FRAT A S0 00 a5 R A B Y
12400 AJ % AR —B 5 i i P AT IR R, G
300 NI 5y P-4 T A XA A o A (R
AR DAL — A 44 SR B EXT); IR T
FRE X 300 AN TR 1 00E FUBT 5 1 i 44
SR, A M 44 SCAR BN bR S 2 . DI RSN
AR A 46 £ e im 24 SR I BCR N 1 R .



B ieasE BT XU X BB - B 5 i i 4 S i B

F1 JIGEMMKESFHE

Table I Number of named entities in training set and test set
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Table 2 Examples of Chinese-Slavic Mongolian named entity translation pairs
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Table 3  Experiment result

ST HER 2 PE ks F{H
HMM (A43id]) 0.6516 0.6952 0.6727
HMM+MEM (A 43i)) 0.8651 0.8732 0.8691
HMM (43-iA]) 0.6054 0.6134 0.6298
HMM+MEM (53i) 0.7837 0.8325 0.8111

3R 2 1, HMM & H#EE7E HMM X 55408 |
iy B 380 4 LT3 5 i 1A 44 SR BRI NT A SC 5
ZER MR £ 4. HMM+MEM 1578 HMM %t
FERERY b Al B 5 TR e A 24 LR RH X,
TR e BT HEAT Rl 5 b4 A 10 i R A 4 ik
17 B AR AR T, 0 HBCE 15 g5 s 1Y A 44 SR
XFo MSZERZERATLIE 2], o2& HMM b 2783
Tk, ARXFDUE AT 4, AR A Ay 4 S A B
PEXTI FEAR S T Ia s . e BE R
SR T A T R VR KA ) 3R S LA K iy 44 SR
PR LA 5 R A 38

SEE R, A S PR R 20 5 T
fir 44 SR BT (AR, X T 45 S A4 B 0T 1 4l
BURAEE AR BN . X 55— A5 o R am 24 AR
PEXT AR A T AT R B R SUE R . B4
F& W T DU i i 4 SRR 55 035 B 5 o o il B R R
PIAHIE AR B . 15 5 B AA o3l il B3 A 5 ot 1
i 44 SR AL AT G R 5 IR IE R . LIRS R
i 44 S EIFENT By AR AL T RN SR R X
TR 5 5 iR i 2 (R A S IR . T S 4
G375 I8 TR G T iR A 44 SRR TR RS R

4 ZERIE

i 44 SR B, X FRAS 55 0 7 v T AR IR
w5 F AR AR AT A 2 S ARG, HLAE—
PO R, BMER 5 —m PN IR RSO0 T, 25
WM IIETEX S e P 2l iE . By, T THsh
VA 24 SEVR U BORR VE TR LR i /1N, ELHE S M 3]
WS i A4 SR BTN AR . BEXF BRI, A
SCE G — P T AR DU S AT 24 SR RR T, A
—B 58 T AT TEORE il O R 5 7t 1 i 44 S TR
FEXF I, 72 HMM B 0 S50 8Y - fih i fee 16 15—
S T BRI, SRS T e R X i
BT BT 08, e AT B oo i A S A B
Xt SRR, AIOT7EHET HMM [T5EMLL,

YL TR R o ARSI ) — S SR
XIS A AN IER T, 2T —2 TR, nfR%
JEB St A 44 SEUR 1 B BT T RAE, DR RTLUOINA
— ORI, ARSI ACR L

S % 3k

[1] Bikel D M, Miller S, Schwartz R, et al. Nymble: a
high-performance learning name-finder // Proceedings
of the Fifth Conference on Applied Natural Language
Processing.  Stroudsburg, PA: Association for
Computational Linguistics, 1997: 194-201

[2] 8%, fr 4 SR, HEsN B IR F Sk, MR
B4R, 2009, 23(2): 3-17

[3] Al-Onaizan Y, Knight K. Translating named entities
using monolingual and bilingual resources //
Proceedings of the 40th Annual Meeting on
Association for Computational Linguistics.
Stroudsburg, PA: Association for Computational
Linguistics, 2002: 400-408

[4] Knight K, Graehl .
Computational Linguistics, 1998, 24(4): 599-612

[5] Tsuji K. Automatic extraction of translational
Japanese-KATAKANA and English word pairs from
bilingual corpora. International Journal of Computer
Processing of Oriental Languages, 2002, 15(3): 261—
279

[6] Lee J S, Choi K S. A statistical method to generate

Machine transliteration.

various foreign word transliterations in multilingual
information retrieval system // Proceedings of the 2nd
International Workshop on Information Retrieval with
Asian Languages (IRAL’97). New York, 1997: 123-
128

[7] Huang F, Vogel S, Waibel A. Automatic extraction of
named entity translingual equivalence based on multi-
feature cost minimization // Proceedings of the ACL
2003 Workshop on Multilingual and Mixed-Language
Named Entity Recognition—Volume 15. Stroudsburg,
PA: Association for Computational Linguistics, 2003:
9-16

[8] Wan S, Verspoor C M. Automatic English-Chinese
name transliteration for development of multilingual
resources // Proceedings of the 17th International
Conference on Computational Linguistics—Volume 2.
Stroudsburg, PA: Association for Computational
Linguistics, 1998: 1352-1356

[9] Feng D, Lii Y, Zhou M. A new approach for English-



b

% LTI 00T - 3% A R

[10]

(1]

[12]

[13]

Chinese named entity alignment // Proceedings of the

Conference on Empirical Methods in Natural
Language Processing Emnlp. Stroudsburg, PA, 2004:
372-379

MW B, T, WS, . S SCAH A il
SWEFE G F R ST N R ORI 4[5
LRITEET ARG ER UGB CE. JLaT: HHE
Reg i RAE, 2003

A R TS SCRRE R4 A S [D]. b
2o R R, 2013

Venugopal A, Vogel S, Waibel A. Effective phrase
translation extraction from alignment models //
41st

Association for Computational Linguistics—Volume

Proceedings of the Annual Meeting on

1. Stroudsburg, PA: Association for Computational
Linguistics, 2003: 319-326

Brown P F, Pietra V J D, Pietra S A D, et al. The
machine translation:

mathematics of statistical

Parameter estimation.

1993, 19(2): 263-311

Computational Linguistics,

[14]

[15]

[16]

[17]

Och F J, Ney H. Discriminative training and
maximum entropy models for statistical machine
translation // Proceedings of the 40th Annual Meeting
on Association for

Computational Linguistics.

Stroudsburg, PA: Association for Computational
Linguistics, 2002: 295-302

Abney S. Bootstrapping // Proceedings of the 40th
Annual Meeting on Association for Computational
Linguistics. PA: Association for

Computational Linguistics, 2002: 360-367

Stroudsburg,

Och F J, Ney H. A systematic comparison of various

statistical alignment models. Computational

Linguistics, 2003, 29(1): 19-51
Koehn P, Hoang H, Birch A, et al. Moses: open source
toolkit for statistical machine translation //
Proceedings of the 45th Annual Meeting of the ACL
on Interactive Poster and Demonstration Sessions.
PA: Association for

Stroudsburg, Computational

Linguistics, 2007: 177-180



