S anULBE e B 16 [EERR S

FEFam CH (20104 3 H)

oo bgoooooog:

ooootf ooof

oooof

ooooot oooof

1000000 000O00O00o0oooon
{skobayashi,ryu-i,take }@cl.cs.titech.ac.jp
(0000000000000 000D0O00D0O000O000OOHRIJPO
{funakoshi,nakano}@jp.honda-ri.com

10000

oobooobobobooooooboobboobooooog
ooooooooboooobooboooboboonoog
oobooobooooobooooooobooooooooo
gbooooooo[oooooboboooooo
Hobbs DO O DODODO 2]000000D00000DOO
O000bDO0d Centering0 OO0O0OD0 BOOOOOO
obooobooob dioboooobobobooooboo
ooboooooboooobooooboooooooooo
gobooobooobooboooobooooooboooo
gobodooboooboooboboooboooboooo
oobooooboooboooboooooooooboboo
oobooooobooooboobooobobooooooboooo
oobooooooboboooooboooobooon
gboooooooobobooo@woboboo)yoo
obooobobooooooboooobooooooo
ooboooooobooobooooobooooooooo
ooboobooooboooboboooboooooooobon
oobooobooooboooobboobooooooon
gobobooboooobooooooobooooobobooo
gboooboobooooboboooobooooonog

oobooooooooooboooobooooDooo
oboooo20000000000000000000
gobooobooobooooboboooooobooon
obooobobooooobooobooooooboooo
ooboooboboooboooooobbooooooogoo
oobooobooooboboboooboooooobooon
obooooobooooooboooooaon

goboooobO20000000000000000
ooooooooooos3ooooooooooogo
oobooobooboobobobD 4000000000000
ooobooooobooooboobooobobooooooboooo
gboooooosooooooo

*Anaphora resolution in collaborative task dialogue using extra-
linguistic information
Syunpei Kobayashif, Ryu Iidaf, Takenobu Tokunaga®, Koutaro
Funakoshif, and Mikio Nakano¥
1 Tokyo Insititute of Technology
1 Honda Reserch Institute Japan Co., Ltd.

800

20000000000

21 00000000000
ooboobOooboooo201000000000

uobooOooobooobobooobooooboooooboobooo

ooooooooooOo puooooooogooo

goo7000000000D000DO0O0DO0OOOOO

ooooboooo

A
4

A@ QQ
L

Ul.gbobooooboooooon

oooo2000000000000000000D
gobooooboooooboobooooboooooboobooo
@g1o0)oboooobobooooboOooboooobo
ooooooobooooboooobooobooo oo
ooobOoooboooooobooooboooooboobooo
ug@i1oo)oobooobobooobooooooog
goboboooboboooooboooboboooboooobbooo
goboooobooooboooobbobooboooboono
oobooooooboooooobooobooobooo
gooobob400000D0000000O

22 0000000
OD00000D00000000000 4170 (25,020
OHooool1oooooo 50000000000
goboobooooooboo23e30000000d
gbooo0o 1we00 1000000D0O0O0O0D0ODOO0
oood
oboobooboobOooboobooobooonn
uboooobooobooooobooboooboooog
O3000000ooooooool1ocooogno 1o

Copyright © 2010 The Association for Natural Language Processing.
All Rights Reserved.



O 1:0000o0ooooog
oo [000 [ 000
HDOOOo
ooo 316 00 ooooog
ooo 1,018 | OO
200 T
ooog 343 ooooo ooo
oo 817 Ooo ooo
oo 7 ooo0O ooog
»HOO0O0
ooooo 187 00 oooooo
ooooo 6 000 ooDoo oo
ooo 2 0o oooo ooo
40000oo 113 oo0oooooo
5000
oo 22 OO0 Oooooon
oo 16 Oooooo o

ooooooooooooo200000 2DOO0O)H)O
oboooooooooboooobo3sogboooooo
oob1goobooooboooboooooboooooboooon
oboooobooooo@.coboob)yoooooo
goboooboo@.200b00000000o0000
goboO)ooobooooboooboooboooooboo
oobooooobooob1oooobooooobooo
0o0b00o0bobO0o0ooooooboo 1obbo00oboo0o40
obo0b2048000000000 86.7%0000

230000000

220000000000 100000000000
000000000000000000000000
HOO0DO02)00000000003)000004)0
00000000000000005 0000
0000000000000 000000000000
001000 (00000000000000000
000000000000000000)0

3 0000b0oooDo

goboboboooboboboboboooboooo
gbgboboboboobobooooboboboba
ooooo

3100000oo

2200000000001 00000000 2,048
gobooobooooobooboooooooooboooon
oooooobooobooooooboboooooooboo
ooooooo

. 00gooooooooooooboobobooboboon
oooo70000000000400000000O
oboooboooo7000b00000obooOoooOan

2. Ranking SVM'[6] 00 0000000000000
gobooo7000000000000010000
gbooobOoboooobobooog

gobooooboooobobooloboooooooo
goooboooooo

Uhttp://www.cs.cornell.edu/people/tj/svm _light/svm _rank.html

801

0200000000000000
[000 [ 0000

548 693
491 504
(89.6%) | (72.7%)
452 155
(82.5%) | (22.4%)

o

1,241
995
(80.2%)
607
(48.9%)

ooo
0|

gooooo
gooooooobooo
ooo0oo00ooooo0
god ooooooo
ooo oooo

oo
oo

2 000000000000000

oobooOooooobooooboooooooooon
gobooooooboooobooooboboooooo
uoboboooboboooboooboooboo1oooo0o0o0d
goboooobooobooooboooobooooboobooo
goboboooobooooboooooooobooo
oo0o0O0obO0oo0o0O0ooo0oo0oooboooonOPhilipp
U[rZjooboobooooobooobooboobooooan
uobobooboooboooobooooboooooobooo
gobooobooooobobooooooooobbooo
gobooooooooboooobooooboooooobooo
oobooOooboooobooooboboooboooooboo
oobooboobooboooo?20480000000d
Oooooooo olsgooooooooboooog
gobooobooooboboooboooooobobooo
goboooooboooboboooboboooboooboobooo
ooooboooobooboooooooon

3300000

oobooOooooboooobbooobooboooon
gobooooo200000000000000000
O020000000000000000000

331 0000000

logobooobooooobooboooboooboonbn
uobooooboobooooooooooooaoo
goboooboboooooboboooboooobooo
oboooO@uoobooo)obobooooooobonoo
oooono

gobooOooobooobooobbooobooon
ooobooooooooobobOobD 20b00000n
goooooooooooOo2400000000 1,241
oboobO0ooooboooooobobooboboonooo
O0O0O0000000O0oOoooooen7hon (O 48.9%)
O000000000D0O0O000o0ooDoODOs480
o0 45200 (0 25% 0000000000000
goboooboooboooboooboboboooooo
oobooooboooobooOoooooboooooboono
ooboooobooobooboooboooooobobooo
O0O00OO0geo3nDDb 15500 224%) 000000
ooboooboooboobooobobooooobbooo
goooboooooobo(@uoboooo)oobobooo
oobooOooboooobooooboboooboooooboo
goboooboooobooooboooboooooboooo
oboboooboooboooobooooooobbooo
ooboboooboboooooboooooobooobooo

Copyright © 2010 The Association for Natural Language Processing.
All Rights Reserved.



oboobooobobooboooobooooboooon
oooooopooooooooo

332 0000

20000000000000O0O000O0O00O0O0O0O
ooboooboooobooooooboooooooboon
gboboobooobobooboobooobobooonog
oboooooboooooooboooooobooooobooo
oooooobo30oooooooobooooooooo
oooobooooo3goooooooooooooon
oboooobobooooobobooono

34 00O

00000000 (@O0000000000@mO00
00000000 O000000003000000
0000000000000000 30000

00 DIO000O00DC0O0ON0NO0C0OONONONooOO
0000000000000000000000000
000000000000 000mO0O0000000
—~00000000000000000 200000
000000000000 O00000000 DI0OO
000000 -—00000000000000000
00000 20000000000000000000
Oo0ooo0oo0O0ooog

4 0000

ooboooobooobooooboboobooooooo
gbooobOoobooobooboobooboobg
gobooobooobooooooooboobooboooo
ooooboboooobooobooobobooooooo
ooogd

41 00000

l000o0oooooooboboobooooobooobn
gboooooooooboooboooboboooboobong
oooooooboooooboobooo 40000DbDO0O
2400000000 1,24100 (0 60.6%) 00000
ooobOgle0O0O0O0OoDOOO 80700 (O 39.4%) 0
O0000D000000000000D0D0OD Ranking
svMbOOoooooooboooo cO 1o0obogoogn
ooooooog

goboooobooooboboboo30000oo0oa
gooood

. 0b00oo0oo0oob:00000bob0oobobooboD
gboocooobooooooboooooon

2. 000000000:00C000D00O0O0000O0
gbooooobobooooobooboboooon
gooooooooon

3.00000:000000000D0000000DO0
obooooOobooooobooooooboooonog

o03000000oooooooooooooDoogg
oooooobooooooo

802

U3:0000000000a0
(000000000

Dl: yes,no UOOUOOO0OOO0OOOOO

D2: yes,no 000000000 O0OOOOOCOO 100000
good

D3: yes,no 0000000 O0OO0OOODOOO 10000020
gooooooo

D4: yes,no 000000000 OOODOOCOO 200000
good

D5: yes,no O0000000DOOOOOOOODOOOCO

D6*:yes, no, JO00O0O0O (0,000)0000000000O

unknown 0 OO0

D7: yes,no O00000O0O0O00OCOOOOOOOOOOO
gooooo

D8: yes,no O0000OOO0O00OCOOOOOOOOOOO
gooooo

D9: yes,no OO0000OO0OO0OOCOOOOOOOOOOO
Jgoo0ooo0oooooooDooooooo

DI0:yes,no OO0000O0OO0O0OOCOOOOOOOOOOO
Jgoo0ooo0oogooooooooooo

byoooooogoood

Ml: yes,no OO0O00000O0O0O0OOOOOOOOOO

M2: yes,no OO0O00OOO0OO0OOCOOOOOOCOOOOO
gooooooooooooog

M3:yes,no O0O0000000000O0O0O0O0O0OO1000
gooooo

M4: yes,no O0O0000000000O0O0O0O0O0OO1000
g22000000000

MS5: yes,no 0O0000O0O0O0O0OOOOOOOOO2000
gooooo

M6: yes,no 0000000000000 00O00O0OOOO0O

(cooooooono

Al: yes,no 000000000 DOOOOOOOOO

A2: yes,no 00000000 OOOOOCOOOOOOOOO
goooooooo

A3: yes,no 000000000 OOOCOOOOI0000000
oo

Ad4: yes,no 000000000 O00O0O0O0O0O010000 20
gooooooo

AS5: yes,no O0000000000OO0D0OOOO20000000
oo

A6: yes,no O000000000COOOOOOOOO

*D6 0 yes DOOODOODOOO000O00Ono0000DOODOOOO

unknown 0000000000 0O0OOOOOO(@M.00)0O0O0oOO

gooooooooooo

42 0000

000000000000 (00000000 (@O0
0000)000000 40000000000000
020000000000 (OE)DD0O00000
000500000000 6000000000000
00000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000025%000000000
0000000000 000000000000000
000000000000000000000000
0000000000000 000000000000
000000 (@O000000)00000000000
000000000000 0000000O0000O0
0000000000000000000000000
000000000000000000000000
O0000 (OO[0000000000000000]

goooboOOn)ooobooocoooooon

gobooobooobooooboboooobooooon
gbooboboooooooooobooboboboobo

Copyright © 2010 The Association for Natural Language Processing.
All Rights Reserved.



04000000000000D00 @00000)

[00 [ 000 [ 0O
0000000 470 [ 290 | 61.7%
2000000000 | 337 | 212 | 629%
T+2% 807 | 502 | 62.2%
3.00000 807 | 501 | 62.1%

*]1+2000000000b0o0oobooOooOoOoOOODOODOObOOOOO
oooooooo

0s5s:000goooooogooooogong

[00 [000 [ 00

L. 0000000 470 | 411 | 874%
2000000000 | 337 | 242 | 71.8%
+2 807 | 653 | 80.9%
300000 807 | 604 | 74.8%

ooooooooooooooooooooooooon
ooboooooboooooooooobooooooooo
o0oooooooooooooog enbObOOOd
gobooo@oMhooooooooooboooo
ooboooboooooboooobboooobobooboooo
ooboooobooboooobooooboooooooooo
obooooood

O0ooooooooooooooooenbOOOOO
ooboooboooobooooobboooobobooboooon
obooobooobO@oooooob Aeo)ooono
oobooobooooboooobbooooooooon
gobooobooobooobobooobooooon
ooboooooboooobooooooboooooooo
oobobooooo 1ocobobobobobooooo
oobooboooooooboooboobooobooon
goboooboooobOoooooboobooooooo
goboooobooobooooobooooooooo
ooboooboooooobooooobooooobooo
oboboobooboobooooooomoboDbo
000000000000%000000000000
goboooobooooobooooobooooooooo
goo

S0000
oobooboooooooobooooobooooboo
oobooooobooobooooboooobooooooon
gobooooooooboooboboooooooon
oboooboooboooboboooboooboooo
oobooobooooobboobooooobooooooo
oboooobooooooboobog 2500 (DOo0o
oboooooobo)obooooobooboobooooon
gbooobOoobooobooboobooboobg
ooooboooooooboobooobooooooboooo
oooooooooooogoon
obooobooobooooo300b00o0o0oo0o0on
gbl1ob00b020000000000000000
goboooboooboooboboooboooooo
ooboooboooooboooobbobooooooboooon

803

Oe6:0000000D00000DO00O0

[ ooo [ 0O0odo
ooo oo oo oo oo
1. M1 0.6780 D6 0.6918
2. M3 0.2749 D2 0.2320
3. D2 0.2286 M3 0.1639
4. D1 0.2080 A3 0.1435
5. A3 0.1290 D1 0.1318
6. M2 0.1123 M1 0.1239
7. D9 0.1105 D7 0.0797
8. D6 0.0365 M4 0.0136
9. D7 0.0152 D3 0.0126
10. A2 0.0123 A4 0.0118
11. Al 0.0109 D9 0*
12. D10 0* Al -0.0003
13. A6 0 M2 -0.0031
14. D3 -0.0100 A2 -0.0078
15. A4 -0.0228 A6 -0.0103
16. D8 -0.0465 | D10 -0.0185
17. M6  -0.0466 | M5  -0.0416
18. D5 -0.0860 D4 -0.0562
19. M4 -0.0885 D8 -0.0597
20. AS -0.1062 | M6  -0.1358
21. D4 -0.1326 AS -0.1449
22. M5 -0.1398 D5 -0.1885
*DOO0000000O00000O0O000O00O00000O0OO00O0G0O0OO0
0000000000000000000O0vyesO 10000000
gooooooooblooooOoOoOoooooo

uobooooobooooboooobooboooooboobooo
goobooooboooobooobooooooooooo
2000000000000O00O000DOO00O0DOO0
gbooobOoboooooboooooobooooonog
uoboooboooboooooooooboobooo
ooobooobobooooboooooobooobooo
goboooboooooboooboooboobobooo
goboboooooooooboooooooonobooo
gobooooooobooooboooboooooboooo
OO00ooo0o0ooDOo0o0oDOOo0o0o0 Buooooo
ooobooobobooooboooooobooobooo
goboooboooobboooooooooobooo
ooooboooooboooon

gooo

[1] Ruslan Mitkov. Anaphora Resolution. Longman, 2002.

[2] Jerry Hobbs. Resolving pronoun references. In Lingua, pp. 44:311—

338, 1978.

Susan E. Brennan, Marilyn W. Friedman, and Carl J. Pollard. A cen-
tering approach to pronouns. In Proceedings of the 25th annual meet-
ing on Association for Computational Linguistics, pp. 155-162, 1987.

G. Doddington, A. Mitchell, M. Przybocki, L. Ramshaw, S. Strassel,
and R. Weischedel. An expectation maximization approach to pro-
noun resolution. In Proceedings of the Ninth Conference on Natural
Language Learning (CoNLL-2005), pp. 88-95, 2005.

0000, Philipp Spanger, 000, 0000. 000000000
oooooOoooooOooo.0o0ooo0o00 1socoooan, pp.
622-625, 2009.

Thorsten Joachims. Training linear SVMs in linear time. In Proceed-
ings of the 12th ACM SIGKDD international conference on Knowl-
edge discovery and data mining, 2006.

(3]

[4

[}

(5]

(6]

[7] Philipp Spanger, Yasuhara Masaaki, lida Ryu, and Tokunaga
Takenobu. Using extra linguistic information for generating demon-
strative pronouns in a situated collaboration task. In Proceedings of
Workshop on Production of Referring Expressions: Bridging the gap

between computational and empirical approaches to reference, 2009.

[8] Zahar Prasov and Joyce Y. Chai. What’s in a gaze?: the role of eye-
gaze in reference resolution in multimodal conversational interfaces.
In Proceedings of the 13th international conference on Intelligent user
interfaces: International Conference on Intelligent User Interfaces,

pp. 20-29, 2008.

Copyright © 2010 The Association for Natural Language Processing.
All Rights Reserved.





