Jobooobuobbooboobooboobouoobuoobbooon

00 00000 000 'O Matthias Denecke!D 00 OO D00 oooo oot
000000 @)NTTOODO000O00O0O0O000000
'00D0O0O0O0 @)NTTOODO00000000O

g O

gbooboobooooboboooooboobooo
gbooboboobgooboboobobooobooo
gboobobooboooooooobooobobooo

gboooboboobooboooooobooooobooo

gbooboobooooboboooooboobooo
gbbooooooobobboobbooboogoon
gbogoboboobooboobooobooobobooo

gbooobgbobooboobobooboooooon

gbooboobooooboboooooboobooo
goooogon

1 0DOOo

gbogobobooboobooboooobobobooo
gbooboboobooboobobooooobobooo
gbooboboobogoobooboboboobobooo
goboboooboobooobbooooo,0oogon
gbooboobogooooboboboobobooo
gboobobooboboobobooooobooo
gbooboboobogooooboboboobobooo
gbooboboobgoobooboooobobooooo
gbogboboobgoobooboooboooobobooo

gboooooooooboobogooobobooobooo

goooooboooooooooooooooon
O 00O (Interactive Speech Understanding system, | SU)
gobo.0bodoobooooboooooooog
goododoobooboooooooooobooooon
goooooooooooooooooooooon
goooooooao
ISUd0D0000o00D0D0o0Dooooooooon
gooooobooooooooooboobooooon
goooooboooooooooooobooooon
godobodobbooboboouoboooboonog

gboooobooooboboboooooooooo

A Framework for Interactive Speech Understanding Systems that
are Trainable using Dialogue Corpora. Mikio Nakano, Ryuichiro Hi-
gashinaka, Matthias Denecke, Katsuhito Sudoh, Noboru Miyazaki, Ko-
hji Dohsaka (NTT Corporation)

gbooooobooobooobooobobobbobogobn
gbooboobobooboboooobooboon
coooooopooooooooooisuoooog
gboobbooboobobooooboboboon
gcoooooooogooiisvgooooooooog
00000000000 0O0000O0 (MOUooDOoo
0)00000oooooIiIsuooooooooooo
gboobobooboobobooobooobooboon
gboobbooboobobooooboooboon
coooooooiIsvugoooooooogogooog
ooooooo L3, 11jooooooooooooo
gbooboobooooboboobobooobon
gboobbooboboobobooooboboon
gboogboobooboobod
gooooobobooooboboooboboo
gboobboobobooboboooobooboon
000000000 (training) 00000000000
gboobbooboooobobooboboboon
cooooooooooisvoooooogoooo
gboogoboooboobuooboobooo

2 DO00O0o0OOOooOOoooooboo

21 JO00O0O0OO00O0OOO0OOODoOoOOOb
gcopooooiIsvoooooooooooooogo
0000000oooo0ooo@ooooooog
0)0000000O0000ooooooooooog
gboobobooboooobobooboboboon
oOooooOopooooboooOoooooooooodg
gboobboobooooboboooobooboon
googd

gooooobob:Dbo

goog:
[COO0O: OO0
goo: god

0oooo0:[00: 90
0Dooooo:007]

gboobboobooboboboobobooboon
gboobbooboboobobooooboboon



Ty

Y
\_/
| g
< BERE L
sEER = T e
EFIL -
z REER || TL—t
v
BEEF| FEXFT
EERE BEAR
1—YHE S AT LR

O1uisugoooood

god
gbogoooobgoboobobobooboboo
gbooboboobobooboboobobooooo
gbooboobgoobobooobooboobooo
goobooboooobo
ISsuofdooodogoooogoooooogoooon
gbbooooooobobobooboooobooon
gboobooboooobobooooobobooo
gboboobooboooobobooobobooo
oo0oooooOoOooooooooooogoo sy
gbogoboboobooboobooooooobobooo
goooooboobooboo

3 DO00O0O0ObOOoooooooo

31 0000000000O000000000
000000000 ISU000000000 1000
(00O [5]00)0ISsU000000O00O000N0OO
000000000000000000000000
ooooo

32 JO000OO00OOoOoooOoooooooooodg
gbooboobooooboboobobobooo
gooobooobooon

(1) 0000000000000 0O00 S¢O000
Ob0:=00000

20000 S0000000000000000

3 0000000000000 O0O0OO

4 00000000000 0ODO0O0O000000

O

G) 000000000 DO000D0OD0D S, 00

ooo.
(6) i=i+10000000 (2)0000

0000 ()000000000000000 3)0
000000000000000000000000
000000000000000000000000
000000000000000

33 JO00oooooopooood
gbooboobobooboboooobooboon
googo

331 JO00O0OOoOOoooooooo
gboooobobooboboobooooboon
(DOoODO0D0DO0OOO0O0)ODO0DO0DOOO0DO0DDODDOOODODO
gooobooboogon

gbooobobD oboooboooboobogobo
gbooboboobgoobooboooobooooooo
googoogo

goo: uad

0000: 00|00 0(@0)
00 |000 (0000 (@o0)

gboobboobooooboboooobooboon
goooooobooo

gboo0 bDobooboooboooobooobooobo
gboooboobooboobooboon
go: gogoboboooon

0DO000: [0DO0000:00000
ooo: 00

goooobD oboobboobobooobooobo
gboobboobooboboooooobooboon
gboobboobooboboobobobooboon
gbooboobobooboboooobooboon
00 l10000000000000000)0000
gboobboobobooboboooobooboon
gboobbooboooooobooboooboboon
gboobbooboobobobooboboooon
googobooboooboo

ad:

opooo: [DOoOooo:o0o0o
oo0: *X]

0oo0Dooooo:opooooo

ooooo:

gobooobDooDbo: <0b00s=*X



gbooboobooooboboooooboobooo
gboobbooboooobooooooobooboooon
gooboboobooboobooboon

gbooooooobogno gobooooboooo
gbbobooooboobooboobooooooo
gooboboobooboobooboon

<000s!'=<000>

00000 bOboooooooooooooood
gooo0ooo0oboooooboooooooooon
go0oo0ooooooooobooooooonooog
ooooooooao

ggd:

O00d0:<00d s!=nil

<0 0000 >=no
ooooono:

0000:[00000:00000
000:<000s]

O000<000s=nl000000000000O0O0O
gooobood

gboooboood ooboobooboooobogoo

gbooboobgoobooboboboobobooo

gboogboooboobooboon
O000:[000D0D0:00000

000:*X]
0D00:*X000000

gbogobooobgoboooooboboooooboon

gbooobgoboboboobogobobooooboooo

gbooboboobooboboobobobooooo
gbooboboobogoobooboboobobooo

goooboogoooooobobobbboonoogo

gbooboboobooboobooooboboooboon
gooboobobooboobooboo

332 JOO0ODOOOOOOO
gboobobooboobobooooboboooboon
goooobgoooon

e JOODODOODODDOO
e JOODODOODODO

gboobobooboobooobobooooobooo
gboobooboobooooboboooobobooo
gbooboboobooooboboboobobooo
goobooobooboobooboo

333 JO0OOOoOoooo

ugboo0 boobooobooboooobogobo
00000000000000000 N-bestODO OO
gboobbooboooobobooooboboon
gboooboooobodngramdooooooooono
ngram0 000000000000 0000000O0
gboobbooboobobobooboboooon
gboobbooboooobobooboboboon
goboboooobobOngramO000000O0O0OO
gboobbooboobobobooooboboon
gooooooooooddngramO0O00ogoOnQ
gbooobooboooboon

0000 DO00000D00000000 n-bestO O
000000000000 m-best000000000
0000OnOmOOOOOOOOOOODOO0O0O00O0
000000000000000000000000
00000D0000000000000000000
000000000000000000000000
0000 (10000)000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000

0000 ODO00O0O0O0O0O000000 m-bestO OO
gbooboobooooboobooboooboobooo
gboobobooboobobooobooobooboon
gboobboobooboboboobobooboon
gboobbooboooobobooboboboon
gbooboobooooboboboooboboon
gboobbooboooobobooboboboon
goobobooboobooooobooooboon
ocoooooooooo0mO0OoOoOooooooool
coooooOml00D0O0O0O0OO0OO0ODODOOO
gboobooboooooobobooooboboon
oOoooooOoooowoooooooooooo
gboooboobooboobooobo
OO0oooooooodOm, 000 100000
gboooobgoobooboboobooobooo
gboobbooboboobobooooboboon
ooooOm/0000O0O0O0OODODOOU0ODODODODOODO
gboobbooboobobooooooobooboon
gboobooboooobobooboboboon



000000000000000000000000
000000000000000000000000
00000000000 (rigam) 0000 (00O O
0[4]0000000)00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooo
00000000000000000000000
000000000000000000000000
00000000000000

gboog boboobooobbooboooobogoo
gbooboobobooooobobooobobooo
0000000000000 00ooooo (0oo
o000)000O0oO0oooOoOOO0OU00OO0OO0OO0ODODOO
gogobobooboobooboobooboobo
gbogoooboboooboboooooooboon
gbooboboobooboooooboboobobooo
gbooboboobobooboboobobooooo
gbooo,0o0boooobogooboobogooboobooon
[Blooo00ooooooooooooooooon
gboobooboobooooboboobobooo
goboobgoboobooboobbooboon
gboobooboobooooboboooobobooo
gbogoboboobgoobooboboobobooooo
gboobooboobbooboooooooooon
gboobooboobooooboboooobobooo
gbooboboobooobooboboobobobooo
gbooboboobgoobobooboobooobbobooo
ooooooooooooooooooooo [2].

gboog boboobooobbooboooobogoo
gbooboboboobobooboobobooo
gbooboboobooobooboooobobobooo
gbooboobooooboboobobobooo
gogooogbo,obooboobobod

34 JOOOOoOooo

gboobooobooobobooboooobooo
gbogobobooboobooboooobobobooo
gbogoboboobooboobooobooobobooon
gboobooobooboooobooooobooo
gbooboobgooooboobboooobooo
0000000 @uUOoooo)Dooooooooo

gboobobooboobooboboooooboon
oo0oo0o0oo0o00ooooooO (Mooo0).0o0ooDo0o
gboobboobooboboooobobooboon
ooooo 67,90 ODD0DDDODODODODODODODOOO
googoobogooboo

4 OJO0O0O

gboobobooboboobobooooboboon
gboobbooboobobobooooboboon
gboobooboobooobooboboobooooon
gboobbooboooobobooboboboon
gbooboobooboboooooobooboon
gboobbooboobobobooooboboon
gboobbooboobobobooooboboon
googoogo

gooo

[1] M. Denecke. Rapid prototyping for spoken dialogue sys-
tems. In COLING-2002, 2002.

[2] M. Denecke, K. Dohsaka, and M. Nakano. Fast reinforce-
ment learning of dialogue policies using linear function ap-
proximation. In IJCNLP-04, 2004.

[3] J. Glass, E. Weinstein, S. Cyphers, J. Polifroni, G. Chung,
and M. Nakano. A framework for developing conversa-
tional user interfaces. In CADUI-04, 2004.

[4] R.Higashinaka, M. Nakano, and K. Aikawa. Corpus-based
discourse understanding in spoken dialogue systems. In
ACL-2003, 2003.

[5] 00,00.0000000000000000. 00
00000, 17(3):271-278, 2002.

[6] M. Nakano and T. J. Hazen. Using untranscribed user ut-
terances for improving language models based on confi-
dence scoring. In Eurospeech-2003, 2003.

[7] G. Riccardiand D. Hakkani-Tur. Active and unsupervised
learning for automatic speech recognition. In Eurospeech-
2003, 2003.

[8] S. Singh, D. Litman, M. Kearns, and M. Walker. Opti-
mizing dialogue management with reinforcement learning:
Experiments with the NJFun system. Journal of Artificial
Intelligence Research, 16:105-133, 2002.

[9] K. Sudohand M. Nakano. Post-dialogue recognition con-
fidence scoring for improving statistical language models
using untranscribed dialogue data. In ASRU-03, 2003.

go,00.00b0b00O00D00b000bOODbODbO
gooooooooOoo.opoopoooo wooooo
Oo0oO,2004.

[11] S. Sutton, R. A. Cole, J. de Villiers, J. Schalkwyk, P. Ver-
meulen, M. W. Macon, Y. Yan, E. Kaiser, B. Rundle,
K. Shobaki, P. Hosom, A. Kain, J. Wouters, D. W. Mas-
saro, and M. Cohen. Universal speech tools: The CSLU
toolkit. In ICSLP-98, pp. 3221-3224, 1998.

[10]



