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Abstract; Compared to the traditional semi-supervised based anaphora resolution methods, Laplacian SVM ( Support
Vector Machine) can efficiently explore the similarity and correlations between labeled and unlabeled samples for deriving
more accurate classification model. However, traditional Laplacian SVM simply uses Euclidean distance to calculate the
distance between two samples, which may result that two samples from different classes may have false high similarity. To
address the problem of insufficient Chinese annotated corpus,a data-driven based method is proposed to learn the optimal
distance metric. The proposed method takes similarity constraints between sample-pairs into consideration and introduces
the Fisher discrimination criterion, so that the similarities of in-class samples are higher than those of between-class sam-
ples,and the discriminant features are highlighted in the new metric space. Furthermore, the proposed metric-optimized
method is generalized from linear to nonlinear space by the use of kernel, so that it can be used for non-linear classifica-
tion. Compared with the classical supervised method and other four traditional semi-supervised methods on the ACE2005
Chinese corpus, the proposed method, both the linear form and kernel form, achieves the comparatively better or best per-
formance, with fewer labeled samples.
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PERE By S IGE A TR Py 2 F AR B {E Avg _F
Rz, 23 iy L LapSVM &7 Bk e Ml B2 A1 Ak
() LapSVM #74  K - LapSVM 375 5 T 4% #0924
{611 LapSVM A5 BY. gy 3% 3 1] 1, S 1A 3% 3k X A5 7Y 1Y)
Avg {4 60. 2% F1 69. 1% , H& T2 M { AL 1 LapS-
VM #7Y Avg (BN 59. 6% F168. 7% ; KT 4w A B 2
AL ) LapSVM #51 Ave {8 Ky 62. 8% #1 71. 8% . H: T
LI B ALY LapSVM SR 7 25 45 P i L RN SE AR 3R
TR BT FE AR A 2, (H 24 3R 25 XA R 75 1 I 0
BHIE Z T LA B2 LapSVM AEAL, HIE TRk A
I ALY LapSVM ZE I 2B Rt D B 414 1 |, BESRAS:
b S A 32 25 X A5 T8 B A 1 T AR ARORY , K AE AR T IR REAS
JEITE R B 2 L
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&3 1EEBIE Baseline B XL LIS E R

ACE2005 H13Cigw}

T {8

, fRETR MUC BCUB
51

CEAFE MentionWise BLANG Avg_F

P R F P R F P R F F

56.1 [ 56.9 |56.4 [ 44.2 | 42.0 [43.1 |52.4 |49.1 |50.6 | 53.4

47.9 |53.0(50.3 |42.4 |40.5 |41.4 |46.0 |44.2 [45.1 | 48.2

Self-Training | 61.1 | 50.3 | 55.1 | 68.8 | 56.4 | 61.
Co-Training | 51.2 | 42.7 | 46.5 | 60.2 | 54.6 | 57.
EM 50.4 | 56.8 | 53.4 | 62.1 |60.8 | 61.

52.4 155.9|54.0 145.3 |45.8 [45.545.7 |46.7 |46.1 | 52.1

AutoMention LapSVM 55.4 152.353.8162.7|55.1|58.

54.8 | 56.3 |55.5 | 48 |46.9 [47.4 |55.6 |56.2 |55.9 | 54.2

Mention-Pair | 60.1 | 59.8 [ 59.9 | 72.1 | 62.8 | 67.

58.0160.2 [59.0 |55.3 [51.6 [53.365.7|58.3|61.7 ] 60.2

L_LapSVM | 61.4 | 58.6 | 60.0 | 72.

62.1 | 67.

57.3163.460.2 |52.446.2 (49.1 |64.1 |58.8 |61.3 | 59.6

8
K_LapSVM | 66.3 | 60.7 | 63.3 | 75.2 | 65.5 | 70.

61.7 {68.6 | 64.9 | 56.4 |49.3 [52.6 | 66.7 |61.3 | 63.9 | 62.8

Self-Training | 71.8 | 55.2 | 62.4 | 74.3 | 60.4 | 66.

Co-Training EM | 60.3 | 52.3 | 56.0 | 67.3 | 61.2 | 64.

7
62.7 [63.8 |63.2|59.5|43.1(50.0 | 66.4 |58.9|62.4| 60.8
4

53.1|58.7 [55.7|52.6|46.5 |49.4 |57.4 |53.1|55.2 | 55.9

EM 59.8 |64.7 | 62.1 | 66.5|75.4 |70.

56.8 | 61.0|58.8 | 50.1 |51.3 |50.6 |56.5|62.5 |59. 60.3

GoldMention LapSVM 60.1 [62.0|61.069.3|69.7 |69.

57.2166.9 | 61.6 | 55.6 | 50.7 | 53.0 | 67.8 | 67.4 | 68. 62.4

Mention-Pair | 72.3 | 64.8 [ 68.3 | 80.5 | 71.6 | 75.

oo

67.7 |72.5170.0 | 62.1 |57.3 |59.6 |76.2 |67.4 |71.5| 69.1

L_LapSVM | 72.0 | 64.1 | 67.8 | 80.6 | 71.8 | 75.

9

66.9 | 78.0 [ 72.1 | 61.7 | 54.3 |57.8 |73.6 | 66.9 |70.1 | 68.7

K_LapSVM | 74.6 | 67.3 |70.8 | 83.2 |76.4 | 79.

7

70.6 {80.1|75.1 |64.3 |55.4(59.5|76.5|71.8 |74.1|71.8

F4 FHBIUAZERER R

TR AT A B TERE P R F
Our model BNEWS(253 £) 79.3 | 81.5 | 80.3
Our model NWIRE( 195 f5) 80.2 | 81.9 | 81.1
Our model Weblogs (85 £5) 70.9 | 76.8 | 73.8
Our model ALL_AVG(533 f%) | 78.3 | 80.9 | 79.6
4.3.4 WEMRLH LapSVM EEEHFF BEEF3)
FiERI L

NFE 3 WAL, JE T R A B LR R B T LT
Z AN Co-Training BRI | F B JF A LIF = 45: (1)
J& Co-Training AT 2% B M S HUK £, BLAUME LI
A IE N SEEE R ; (2) I BIRL ) 7 2L T RRIE %
U B AE P ST R AR, AR T sk — AR B A v SR AR
fif PR AN ALY 5 (3) BT AE S UL AR AR AT i 45
AL LL R Z, BER T S AU, EM B R A iE 1T
25 SO T A S ASE TR (%) TE A M AR T S Hp ) AR A
AR BT AN DU 3 g SEVARL AR 2 DL - B A9 T Ak
SRR 22 () 2 A B ST B AR A7 R RRAE 8 1 A
E—ENICRYE, X 8RS KA — 2 1o
J& , PR EM SRS A8 3 H 45 SRANA H 24T T Co-Train-
ing B Y. Self-Training A5 Y B A& JE AR HL 55 f oL, (1%
FBETEY (%) T 23R A8 I A 1R 6] U ASE 80 v Pl g i, 2 22 [
FPAR WS (1) g1 &5 Al %, Self-Training A5 7Y % F
bag $UH 9 T bag Um0, HBfi# bag /e 0 £ 9 AYIX
()32 1 vy, DL T 1 SR ML Y bagging 559 BB 5

Self-Training #5558 {4 V8 & 45 B 5 (2) Self-Training % BY 75
T PGE R R rh F A 1 A bRl — BUN ke
ATNAB G 4E b5 T TR rh, B AR KRR B ARIE T4
AP A]AF BE, IR a0 B R FEAS B AL SR T, Self-
Training $5 7Y R 25 &R A Bl 25 ) i) — ok, BeA
FARARIEREA Y5 R 15 2., FE T BE 2 2 1) LapSVM
PR 2 FE AR AR AR 1 ] I, 5820 1 %5 08 T R AR
FEAR Z 8] 1) S B A AR (R PE . 1200 AR B 3 A AR R
PRiEAREAS El 5 E AR, DA RE A B 4f 2 [a] — 200R £ B2 R
PRAT IR AT R M 12 03 2RSS Y HLAT B 4 ) T iR A0CR
M43 T 75 GoldMention th 3 T4 (Al ) LapSVM
RS & F AH AR 35T Self- Training B2 7. 9%
11% . FETEME B LA~ > 19 LapSVM BB T4% 58
(1) LapSVM BLAY | ] LA 8K 2~ > 7530 i I 22 A0 3 A
T RGN BE , A H) T LapSVM. B4 42 AR AS (R AH 1B
PEHE T B P 53 25 PR LA, R T A% i A R A A 1Y
LapSVM #5701 (i F A% pRR, SEBH 1 A 2 2 () iy I 5 2
SRR B, 2D TR S KRR T,
IIZAEHY ()T PR RE G T HoR JLZE XS LU A,

5 #hig

P&t —F I T B AL 4L Laplacian SVM 53 1 2f
B2 2D O i, T A DR SCHE AT Ak TR REAS A2 8 1)
R ST T T AR AT 2Z TR] AR B0 1 A AR 1] 1 57
JE R F b R, T T R DG N BE SR A 5 i A,
Rt A JEE AIE AL LapSVM. fiEKF 43 28 e B AL 1k 5 0 5
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PEACARES &, A ORI A% R B BRAR R 2K 1
ACE2005 H3Cifokh b #4700 0, 45 R, B 4t 1Y
7 W REIUAT FEE T SVML ) S A 3 38 0] B TR A 24 6L 22
SO PERICR , H s B ZRiE A S A s e i, 454X
T A ORI 1 00 T L T A G i o i o
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