¥ 33 % 456 it " HL =2 Eire Vol. 33 No. 6
2010 4 6 A CHINESE JOURNAL OF COMPUTERS June 2010

NEWNEGE RIS FHZTERFE
R RAE REE

D OPEBERE A SO AR E K E AR E bR 100190)
PEEHEAE AR B D

OB IR T DUORXGE i A R U 5 0 SRR L ST AR T — U i 48 % A s L SO0 SRR AL T i 8 IE
X ST BT DU SRR T 5 X 5 4 DA — T R TS0 X 5 £ SR DI S AR 5 5 — T S A B X
3 R X SE R Y YU 45 2R SR — RE BB IEAR T P T A 45 SE 0T U0 SER U 5 0 5 =2 ) Y 52 X Bl i
Rt S5 UE W 33X 2 L 2O R AR AN 25 4R T DU SRR S PERE (F LM 74. 40082 @ 31 81. 206) . 1fif HAT &K
Mo R T DU SR U Y IE A R A (]

KRR A4S SR U R X 5F s 38 1L WL gs B R
hEESES TP391 DOI S . 10.3724/SP. J. 1016. 2010. 00000

Joint Chinese-English Named Entity Recognition and Alignment
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Abstract  Named entity (NE) recognition is an essential early stage and has long been a thorny
problem in many natural language processing pipelines. Generally, bilingual named entity recog-
nition and alignment are processed sequentially and independently, regardless of interactions be-
tween the two stages. Therefore, NE recognition errors are propagated and compounded in NE
alignment stage. Actually, bilingual alignment information, other than monolingual information,
provides further indications for NE recognition. It is necessary to capture the interactions be-
tween NE recognition and alignment. Accordingly, based on the characteristics of NE recognition
and alignment, this paper proposes an interactive bilingual NE alignment model, which combines
basic alignment and corrective alignment. Basic alignment is achieved as traditional alignment ap-
proach, while the corrective alignment realizes the joint of NE recognition and alignment. On the
one hand, bilingual alignment information is utilized for NE recognition; on the other hand, NE
recognition errors can be recovered in the NE alignment stage. Both the NE boundaries and type
can be corrected in such interactive NE alignment model. The experiments show that this novel
model not only achieves a significant improvement of the Chinese-English NE alignment quality

(F-score from 74.4% to 81.2%), but also improves the performance of NE recognition.
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(2) &3 Ay 44 S i U0 45 23 <
Official (ORG) North Korean’s Central News
Agency (/ORG) quoted the navy’s statement:

(3) XU Al 44 LR X 5

Chinese: | b | [ # | [hok] s #

English:l North | Korean’s | Central | News | Agency |
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(1) v 3 44 SE MR U3 45 2R -

1ECLOC) BESTHE I 1 </ LOC) TAE B — 8 0 s 4G -+
(2) 9 3w 45 AR PR A 25 5

The captain of a ferry boat who works on (PER) Lake

Constance (/PER) ---

(3) XUIE Al 4 J RS 5
Chinese:
English: | Lake || Constance |

(4) B3 A 44 SR RSB IE -
The captain of a ferry boat who works on (LOC) Lake

Constance (/LOC) -
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A BR A 25 44« B — A4~ ) R A v SC)  B E SC
AT B — A S Hodr, s h) K
& 58 T S A B 24 AN1A). S AL
o 7 JEL )y 45 S A DA R I S A ) 9 Rz L A R
SR TR AN Xt 5 S 06 A v A B2 TEAG AR SR A O
g% (Precision, P)”,“H [\ % (Recall ,R)”FI1“F (&
(F-score, F)”.

4.1 NEGEBZEMRINEWNFEERS

58 FRAT 4 R AT 55 56 = TF & 1 £ AR
TR Fal B 14 v SCSE AR FR G RN T TR R 3 T
CRF Y f) 5 3SR U R 48 (Mallet T H AL D) 4
A S A ) B R o 2R . I S A Y R R R 4
3 ARG Y 685 S SCSE AR 732 A eSO R,
AN TR 00 A S AR I PR RE N 3R 1 RN 2 TR,

F1 HXXEWRNEERS
T fig
P/% R/% F/%
A% 84. 67 90. 21 87. 35
b 4 91.82 90. 24 91. 02
GIRAPA 85. 42 82.75 84.06
ity 87.52 88.75 88.13
2 EXXEMRINELERS
T fig
P/% R/% F/%
N 79. 35 85. 96 82.52
144 86. 17 81. 66 83. 85
LIRAPA 83. 34 80. 12 81.70
A 83.12 83.58 83. 34
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FEF YU L UE R G045 B A ISR, AR A
FEARXSFFIEAE A BRATH X 72 R g, Hop 44
FEAE A I 25 38 ) ok U5 T L 0 i 44 S 1R B8 X 1 Rt
(LDC2005T34) FN{ 4 XL [l i 8 (LDC2005T06)
IR GIZA A+ + T2 AL I S5 725 138 R 0 198 A 6.
AR ARG E N=5 #1748 K.

DU S A 0] 55 UE & GE 45 3 1Y X 5% F 0 2 R
66. 24 Y0l F 4 55 FE M R G0 B4 3k UM 45 R I
Y SR PR EE R AT ST B PR A Y KL IR K
JE 5 0 0 S R0 S 5 SO 5 I 8 L AR
4.2 NEBEBZBEXEANFERES

BT 57 R ME R G0 AUE SR 2 B 5F R
BLiR AT TS IE X 5. 8 1E X 55 35 1B 7 51k
18 S A A5 RE T B3 T R BRI 18 1 X 5F) B IGE ¥
G I B SR A R TSR CRT AR BUEE A& IE X 55D . Al
R L e 52 U R 1 35 ok R G A v e BTG 1 R
(LDC2005T06) , SR J5 7E i hn it 1 RE E Il 2545 31 51k
J7 50 b B S A A B BUE P 51 i SR B
E 22 N 25 5 T 00 S SR AR B R (LDC2005T34)
T N 44 H 44 FILEG 45 BHE 6. 3% 3 45 Xt 55 Sk i
RGN A H A T RGBT PR RE B R

£ 3 AEEBENHFIEEELE

R 7Y PERE
P/% R/% F/%
Xof 76 v B 8 (HEAS X 55 72.12 76.83 74.40
& IE X 5% 74.45 79.52 76.90
FEAK 55 + BB IE X 5 73.32 79.13 76.11
LA FF + WEAE IE X 55 77.19 82.44 79.73

ZHANFFRGE GEANFHEIEXFF)  79.07 84.26 81.21

3BT AN TS BT B SE AR SR RE L AT L
A L 25 AR S R G BIEEA RS 57 FME IE X 57 1 45
A AT LUARAS B i PERE. BB 51 BUE 18 1E X 5%
APERE 2L T 5 A BATEAE IE XS 5 A9 PERE T UL AE NG
18 TE X0 5 1 5 | AR 98 LG B R SR 2 031 24 A A0 3

22 H A 57 R GEA AT B IE 5 (19 5 K B %
X o 8 AL A DU GE — ) SRS L AH R T3 5 2
IR GE A RE PRIE AR S A B0 9 2R 0 48— L IRt
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FUWT I S (EL. TR SE PR AL 5 192 A N4
Xt 363 A3 4% B XA 122 ASHLAG 24 B XL 3R 4
2 TN S AR G RN A B SON 5 AR GEAE 200 )
B E .

R4 MFEREELANHM EALLE

Xt 55 HAME R G LN FREG
A% 156 181
4 335.5 348
CIRCES 99.5 117

A8 B3O 53 3 B IE e A S A A (L
D) FBGE P51 F i 920K B A5 B (IR (10)) X 52
PRI type AT T T B AT, AR TS24 25
O Uk SRS 1 T OB H W Al S T B A (S S
NUE 81 {5 18 (f 355 B 3 Lh 71 R0 S 44 2 301 9 6 &R
P (S| type,) LA T SEAARZEHI B L 50, XoF S AR S 119 1)
Wi s A k. IR 4 FRATAT LA 38 B 300 55 45 %t
F L UE R GE A LU AR 28 B 0 B AR A L
FE A TE T 55 10 [ s 4] 0E T S 44 28 . il 45 b 2 1) )
W73 38 2 R T LA L E B T 58 L O 5 R A
PR 28590 1 18 TE AR .

22 .20 57 R G0 P 8 X SRR B & IE
SR 20 BRG] BRI A B s SR 6 5 1 RE Y 1)
IR R T SRR B PR RE. 5 REE 6 4h A
DU S0 SR AR AN 55 J5 1 SE A TR 45 3. SE 90 45
T T i 8 AN SR Y A B S A TR A A AR

RS WEXRELZEAXMFEEEERN T XA

ik
P/% R/% F/%
A4 89.12 91.93 90. 50
4 91.15 93. 46 92. 29
HLHE 44 87.98 85. 26 86. 60
e 89. 51 90. 05 89.78
PRI R G 87.52 88.95 88.13
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Background

Most artificial intelligence systems, such as information
extraction or machine translation system, adopt pipeline ar-
chitecture, in which stages of analysis are arranged sequen-
tially, with each stage using the results of prior stages and
generating a single analysis that gets enriched by each stage.
Unfortunately, each stage also introduced a certain level of
error to the later stage. For example, in ‘traditional’ pipe-
lined systems, name entity (NE) recognition is one of the
first steps in the pipeline, NE errors heavily affect subse-
quent stages, and error rates are often compounded by later
stages, which is evident in NE alignment stage.

In most prior work, NE recognition and alignment are
processed sequentially, without recovering NE recognition
errors. Therefore, the tagged errors are compounded from
stage to stage. It is possible to consider how interactions be-

tween the NE recognition and alignment stage can be exploi-
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ted to reduce the error rate. However, little research has
been devoted to a joint NE alignment model with NE recogni-
tion.

This paper establishes an alignment derivation frame-
work in order to incorporate NE recognition, and then propo-
ses an interactive NE alignment model, which breaks a new
path for NE recognition and alignment, and makes much im-
provement on the performance of NE alignment, as well as
NE recognition.
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