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Castano 565 i XA B2l 2 LWL 76 B
FR7ER MEDLINE 5 28 [ i 47 00 38 52 55 RS iff %2
KE) 77% B EEF] 71%. Kim 259 5] A [H
149 I U)K L7 8 2 A ) R 44 1) S 1 R R Ol 4 T
PEAT I AR SR B9 & Grosz A4 MG vt B
W R R e T 7 AL E A O
Pr{E R MEDLINE i 2 [ R 47 525, iU 59. 5%

KB . 2014-10-25; {EEBEH: 2015-04-10.
E€TH: EXARB RS FITE (61173101).

RS B 2R 40, 7% 1Y A3 a2, Lin 485 R H
UMLS A & #1 SA/AO (subject-action/action-
object) B2 AR W) 15 R} b 4% 48 A5 B E 17 45 AR
fife. [FIREIRAE A O AR MEDLINE 54+ L k17
S BE L 8 S AR R AT AR F AR T
92% , XiF Ak A 0] ik B8 Ry E W R A F E A T
78%. Miwa S B 4l (i FH 5 T R0 A 9k R AT
FEARIY % L B X BioNLP 2011 ¥ £2 fE i 4 9 B2
PRI BRI AT SR, R R4 B F (A
#) 60. 5%, FEM L £ L F {4 55. 9%, I
Tuggener 5 ZE Z ML £ L RS T
24.94%(55.90% vs. 30.96%).

Torii 555 R FH 5 KA 47 43 28, IF 1R L
TS A T A BEAE AR A R I RRAE L 7E B 2 AR
) MEDLINE $i 22 b #F 47 5256, 3 524 X Jj R
TR B PR 0 3R B AT R AR 78 V0 B HE B R
5N I8 3 2 5 M e A A 09 2 30 AH L el T
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IS, A A SR R DLt AR A L 2 o R
BT 24 1) Jo o R AT O e FH PRI M O X AT T
s o3 Bk B 55, 5 %1 68. 3% 1Y F {A.
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Tab.1 The distribution of biotype in creature named

entities
e 4
product 1154
gene 242
part-of 190
variant 169
otherbio 442
partof_product 239
supertype 36
subtype 156
unsure 1
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AR B 2L AE S SVM. B AL AP S H e
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Tab. 2 10-Fold cross-validation results of FlyBase corpus

SRR e 2/ % %/ % FA4/%
1 67.1 62.5 64.7
2 70. 4 50. 6 58.9
3 85.9 38.1 52.8
4 56. 0 37.5 44,9
5 60.7 40. 6 48.6
6 84, 2 30.0 44, 2
7 83.0 30.6 44,7
8 65.5 50.0 56. 7
9 81.8 61.8 70. 4
10 89.7 44.3 59.3
FHE 74.4 44,6 55.8

M 2 BT LLE L 2 R 3R A 0 7 4 R
JEEWR 74, 4% AR 44, 6% (F {H 55. 8 %.
3.2 RS 4 SVM MR &5 3%

SR 2.3 75 B N7 B R A B4 SVML AR AR
HEAT OCHE S0y PR Ry S 3 B b B B R A it &
FAEGIREA , BT LS B SR S5 .

fE C=C. ,%

e=C_/C, (5)
H o <<e<< 1, ZHORM KT e,
T AR A5 FH X e A ) 255
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(0.37,60.7)
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Fig. 1 The influence of € on the index of average

performance

C=C,=100,e = 0. 37 B %1 10 YKL B 245
BN 3 Froi.

%3 e=0.37H 10fFx X BiL&

Tab. 3 10-Fold cross-validation results when e=0. 37

SIS B MR EY AR/ Y% F1H/%
1 53.6 78.1 63.6
2 44.7 72.5 55.3
3 71.8 57.5 63.8
4 39.4 59.3 47.3
5 41.2 69. 3 51.7
6 54.9 70.0 61.5
7 52.8 57.5 55.0
8 41.6 71.8 52.7
9 63.3 83.1 71.8
10 75.9 75.9 75.9

S 444 53.9 69.5 60.7

Wt 3 nl LA UL S0 SVM
REAY 3 45 R AR AR Y SF- 2 M e = E A 5653, 9 0%
A 69.5% F {4 60. 7%. %A A [ 54T
fUAH2E 15,600, A FLJE A SVM A 7 9 iy 25 il 4
Ml HH 25 29. 8 V045 3 TR R Wk, - 1 A7 Al 32
FIAERA R, F AH ARS8 52 5.

3.3 SHABSEM TR bR L

R g SR ¥ ok H FlyBase 18 8, H il
H FlyBase i 8t A Gasperin 3 T #f 5 5 5%
5 7 ST A R (FR N Prob—+ Closest A8 1) #F 47

FRI 3% 4 B R T (R — TR ORHAY 3 bR B A 3
KEARARIEAT TR LL.

&4 3AMAM 3 AT
Tab. 4 The comparison of three indicators in

three models

B A W/ % HREE/% FAH/%
Prob+ Closest 66. 2 50. 0 56.9
AR SVM #EAR 74. 4 44. 6 55.8
WA S5 SVM K # 53.9 69.5 60.7

T 4 J, 58 —Fh & Gasperin 8 Y Prob+
Closest LAY 3 55 — Ff & Al I A SVM #E 7 1 A%
TR 5 = o A S A 2 B S A B R, S
28 SVM BERIRIG ) F (5 . b Gasperin A9
Prob—+Closest B[} F {HHE 5 T 3. 8%.

4 & i

AR S SE A X RRAE 1) 3 2 RURRAE U ) 2 L
J7 vk HEAT T BAR A 43 B FURE A . SR 38 i 5] A
A 2 B 6 50 SVM 8 3k ik 17 7 e ik, 78
FlyBase 1Bt b 4700, e 2 3045 9 R 2 . A
MR F A4 518 53. 9% .69. 5% .60. 7%. WA
280 SVM B, Gasperin 1Y Prob -+ Closest
R F AR T 3. 8% . Ui B 4 JH WA 3 %%
X HEA SVM AR A HE AT WO W 5 O T 3 Al S ik

A SR FH 355 o B 9 (k2 D0 BR ), 4K B
TS ) 1E G IR, AR G Ae] SR IR RICHS T
Sl SVM X F 1E 7 I 25 R 1) A - £l 5 25000 Jm
MG T B — P TRAHER.

2% 3K -

[1] Z=2&A . BKEL. A+, BEEMBARTER[]T]
iHEH A S KA, 2003, 39(10):1-5, 66.
L1 Bao-li, CHEN Yu-zhong, YU Shi-wen.

\

Research on information extraction: A Survey [ ] ].
Computer Engineering and Applications, 2003,
39(10):1-5, 66. (in Chinese)
[2] Ng V. Supervised noun phrase coreference
research: the first fifteen years [C] // Proceedings of
the 48th Annual Meeting of the Association for
( ACL ). Uppsala:

Cambridge University Press, 2010:1396-1411.

Computational Linguistics



410 k # B I kK ¥ ¥ # 4 55 %
[3] Castano J, Zhang J. Pustejovsky J. Anaphora Shared Task 2011 Workshop. Portland: Association
resolution in biomedical literature [ C ] // for Computational Linguistics, 2011:151-152.
Proceedings of the 2002 International Symposium on [9] Torii M, Vijay-Shanker K. Anaphora resolution of
Reference Resolution. Alicante:[s n], 2002:1-6. demonstrative noun phrases in MEDLINE abstracts

[4] Kim J, Jong C P. BioAR: anaphora resolution for [C] // Proceedings of 2005 Pacific Asia Conference
relating protein names to proteome database entries on Computational Linguistics. [ s 1]: Cambridge
[C] // Proceedings of the Reference Resolution and University Press, 2005:332-339.

Its Application Workshop in Conjunction with ACL. [10] Gasperin C, Briscoe T. Statistical anaphora
Barcelona: ACL, 2004 :79-86. resolution in biomedical texts [C] // Coling 2008 -

[5] Grosz B J, Joshi A K, Weinstein S. Centering: a 22nd International Conference on Computational
framework for modeling the local coherence of Linguistics. Proceedings of the Conference. FEast
discourse [ J]. Computational Linguistics, 1995, Stroudsburg: Cambridge University Press, 2008:
21(2):203-225. 257-264.

[6] LinY H, Liang T. Pronominal and sortal anaphora [11] Boser B, Guyon I, Vapnik V. A training algorithm
resolution for biomedical literature [ C ] // for optimal margin classifiers [C] // Proceedings of
Proceedings of the 16th Conference on Computational Sth Annual ACM Workshop on Computational
Linguistics and Speech  Processing. Taipei: Learning Theory. New York: ACM, 1992.:144-152.
Association for Computational Linguistics and [12] Eilbeck K, Lewis S E. Sequence ontology
Chinese lLanguage Processing ( ACLCLP), 2004. annotation guide [ ]J]. Comparative and Functional
101-110. Genomics, 2004, 5(8):642-647.

[7] Miwa M, Thompson P, Ananiadou S. Boosting [13] ZW N, REE,EXF,.%. CRF 5N AL AW
automatic event extraction from the literature using FCH 4 R [)]. KEE LAY ¥R, 2012,
domain adaptation and coreference resolution [J]. 52(2):285-289.

Bioinformatics, 2012, 28(13):1759-1765. LI Li-shuang, DANG Yan-zhong, LIAO Wen-ping.

[8] Tuggener D, Klenner M, Schneider G, et al. An et al. Recognition of Chinese location names based

incremental model for the coreference resolution

task of BioNLP 2011 [C] // Proceedings of BioNLP

on CRF and rules [J]. Journal of Dalian University
of Technology., 2012, 52(2).:285-289. (in Chinese)

Research on anaphora resolution

in biomedical texts based on doubly-cost parameter SVM

ZHANG Li-jun', LI

Li-shuang™* ,

FAN Guo-long®

( 1. Center for Educational Technology, Liaoning Medical University, Jinzhou 121001, China;

2. School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: The anaphora resolution in biomedical text is an important part of biomedical information

extraction. The basic SVM method was improved by introducing doubly-cost parameters, and tests on

the FlyBase corpus were conducted. The precision, recall and F-value are 53. 9% ,69.5% and 60.7%

respectively. In the meantime, the influence on the final results of different selections of the feature

vectors are studied. Finally, compared with other state-of-the-art methods on the same corpus, it is

shown that the proposed SVM method based on doubly-cost parameters is superior to the others.

Key words: biomedical texts; anaphora resolution; SVM; doubly-cost parameters



