SRS F2FERAR RRAIUE (2015435

Jobooouoobuobogobogoogo

00 O 1

00 00

00 oo+

t0000O00oo0oooooo
(0o0obooboboooooboog

T{kato, tanaka}@dl.kuis.kyoto-u.ac.jp
Imiyamamoto@d-itlab.co.jp

1 Oood

goboooboobooooboobooooooo
gobooboooooobooobboboobog
00000000000 fJUobo0o0oUoooo
oobooboobooooobooooooboooooog
ooboooboooooboooboobooooooo
oboooooboooooooon
goboboooooobobooooooooooobooano
gobooooboooboobooboooboooboog
ooboooobooooooooboooobooooboog
000o0oo0o0o0ooooOoooo 11,0000
oobooboooooobooboobooooooo
gooooooooobobooooooobooooooon
gobooboooboobooobobooboooobog
oobooobooobooooboooobooooog
oboooooooooboooboobboooooog
obo30oobboooooooooobbooooooog
000U0000000oO00UD (Dbooooooo
0000000oooO)0o0ooo0ooOooooooo
ooboobooooooooboobboooobog
ooooooogd
oobooooboooobooobooobobooon
000000000000 0O0Doooogo (CRE)
OOoOoopoOooo0oocrRrFOOCODOOCODOOOOO
gobooboooboooobooboobooooboo
oobooboooooboooooobooooboooo
oooooooboobobooobooboobooooboog
OOoo0o0O000O00DOoOoooOoO0oDOOoCRFODODO
gboboobooboooboooboooooooog
goboobooobobooobooboboooobog
ooboobooooooboboob 3goooog
oooooooooooooon
CRFODOOOOOOOODOODOD1I0D00DDOOO
ooboooboooobOooobboboobobooooboog
goboobobooobooboooobooooobog
gbobooobobooooboooboooooooon
oobooooooboooboooboooog
oobooooboooobooobooboobooooooo
ooboooooooooobooobooooooo
gboooooboooooooo
gobooboobooboooobooobobooooo
ooboooboooobooobobooobooooboog
ooooboooooboboboooooobooooooon

— 776 —

goboooboooboooboooboooobooo
gboooooboooooon

2 0Oogdo

0doooobOOooooOooboooooboooooa
0000000 oo0ooooooOonooooooa
O000000OMisud KawaharaO DO OO O QOOO4dO
O000ooO0Ooooo (IR)Dooooooooo
000000000 Buoooooouoooooo
000o0O000OO0ooobOo0obDoOooooooooa
0000o0oooooooobooooooOoooga
O00000CRFOOOOODDODDDOOOOOO
ddooodoooddboooooooooooaa
Jodoooooooooooooo
ddodooOoooooDoOobOoOoooDooOoOooo 1
0000000o00ooooooO (POMDP) OO
0000 [120MDPOOODOOPOMDPOOODO
0o0oooooooooooooooooooDon
JdooddooDOodooOOo0ooooooooaa
oooooDoDoo0oooooooPOMDPODODODOO
0000000 0O00D0ObOO000 e0OOO0OODOOO
0000 sO000000000000000ooono
Jdooo0ooooooooooooooooaa
O0o0OO0OOOOODO [12]0
IROODOODOOOOO0OO0OO0O0OO0 pOMDPOO
0000000000000 O00JinO Sloand Wang
000000o0o00o0obOooooooOoooooa
0000000000000 oOooooooooga
00 [fD0o000000O00o0o0ooooooo
0o0o00o0DO0dodoDo0ooooooooonon
ddo0oo0dobooooobooooooooooa
oooad

3 Jubobooooobn

0000000000000 000 (CRF) OO0
OO00oO00ooooooCRFOOOOODOOODO
goooboooboon

Copyright(C) 2015 The Association for Natural Language Processing.
All Rights Reserved.00 0 O goOoOOoOoOobOoooooooooo



q [

Do you like
-«
Q spicy foods?
A1[_Yes ]
What is
(_QQ your budget7
User Q9| 3000 JPY |

(_QS ?

0 1: CRFOOO
3.1 0OOoogdno

0000000000000000 g0 CRFODO
0000000000000 ¢00000CRFOODO
Q00000000000 QO00000 Qnoonon
00000000000000000000 QOO0
00000000000 aecA, 000000000
DA,000QUOOD0000000000000000
QUOD0000000000000000000000
0QO0O0000000000O00O0O00000000
00000000000000000000¢000
0000000000 Q= (Q1,Qa,...,Q;) 0 CRF
00000000000 a; = (a1,as,...,a,) 0000
0000000000000 a,00000CRFODO
000000000000000000 ga, = e(g,a;)
00000000O00e00O0O0O0OOOOOOOOOO
000000000000000000000000
0000000000000000 f(ga,dOddeD
000 DOOO0O0ODOOOO00O0OC0OO0O0O0 DOOO
O0O0O0O0O0OCRFOOOOD 10000
00000000000000000000000
00000000000000000

3.2 000

gooooOo0OO0ODO CcRFOOOOOOOO00O00O
gboooobooobooooooboboooogo

1. 000000000 g0 CRFOODODODO
2. 0000000000DOO00O00O0DO0OO0ODO
ooo

() 0000 CRFOOD t00000 Q00
0 P(y|Q,) 000000000000y 0
Q,00000000000000mM

(b) 0000 Q, 000000y =100000

. 000000 Q000000 PlaQy)
000 a; € Ag, 000D

i 000000000 ¢q0000 a =
(a1,...,a;) 000000000000
0000 P(wla,) 000w, 000000

() 0000 Q,0000000y =000000
00000000000000000

. 0rooooooooOocCcrRFOOOOOOO0O
ooooooo

— 777 —

ooo0ooooooooog

ooooooo @,
w, 0000o0oo
oooooooa
oooooooooooooo
EUt|las—1, Qtl,

0
oooooo
oooooo
0QDOOO
O

OOoOoO
[ |
Ooood
R OogoQd
OOoooQ

arg max
QreQ

= agmaxP(yt—1|Qt) Z P(at|Qt)E[Ut|at(11)

at€AQ,

8

0000U,00000000 E[Ua_1,Q,]0000
0000000000000000000000000
000000000000000000000000
0000000000000000000 P(y|Q:) 0
0000 P(a|Q)000000000 Elula] 00
000000000000000000000000
000000000000000000000000
0ooooooo

3.2.1 0OO0O0OO0O0OO0OOOO

gobooooboooboobooboobogoobo
gobobobooboboooooooooooooo
gbobooboboooboooboboboobad
oobooobooooooobooobooooooo

gobooboooboobooboooo
gobboooooboooobbooobboboooono
godbobooboooboobboobbooboo
gbobobodbobooboboboooobobo
gobbooboooooobboooooboobobooooo
goboboboooooobobbooooobobobooooo
0000000 hy =(Qs,yt) (ye=(y1,---5)), 0
uobooboooboooboobooboonDg:

P(y‘Q’ ht,[l,,

)
=

ZP Ylp=q) P(z[hy, p, (2)
DDDDP(z|ht,u,0)DDh gooooooood

oo 00000o0o0o0boboboboooooooono

gdoboodoouoouoouoboooo:

P(Z|ht7y'76) = P(yt‘Qtvzvﬂ)P(Z‘e)/ZP(ytIQtvzl:“)P(zl|9)v (3)

good
P(yt|Qt’Z)/1'):Hlep(yi“f"zQi)DDDDDD y; U
00000 ,-00000000000000D0O
00000000000 (2)Uoooooooooo
ooooOobOoOoooOoooooooooOpbD 60
o000 EMOOOO0OOOOOO0OOODOOOOD

3.2.2 0OOO0OOO0OO

gboboboboboboobobobobon
goobogood:
ooboooboooboooobooooboboooooo
gobooboooboooooboobooooobooo
gbooooobooooboboood
gboooooobooooobg ¢boob a, 000
OQUO0O0O00000 «e0OO0ODOOOO0ODOOODO
ooooog

a/|Q7 at7

=Y P(a|Q,d)P(d|ga,), (4)

deD

All Rights Reserved.O O O

Copyright(C) 2015 The Association for Natural Language Processing.
goOoOOoOoOobOoooooooooo



0000DOO0000000D0000000 ¢o, 00
00 a 000000 ¢0000000000000
e(q;a,) 0000000000 (40000 P(dlg) 0
000000000000000000000000
00000000000 (1,90
000P(eQ,d000000000000000

P(a|Q,d) = P(d|Q,a)P(alQ)/ > P(d|Q,a)P(a|Q), (5)

a€Aqg

O0000000P(Q,d) 00000000000
gbobobooboboboooooooooooo
PQ)U0O00OO0O0O0O0OOOOUOOOOOOOOO
000U (41000)0000000000ooooo
good

3.23 0O0O0OOO0OO

0000 Ejwla)]00000000000¢000
0a000¢,00000000000000000
00000 P(dlq)000000000000000
000000000000000000000000
000000000000

000000000000000000 (BS)@n
00000000000000000000NOO0
0000000000000000000 BS =1
00000000000 BS=0000000000
Egs[uila;] = XN P(d,|ga,) 000000000 d,
0 f(ga,,d) 0000 r00000000000000

gooood

ooboooooooooboooboooboooon
gbooobdg. boobobooboooabgaoo
gbobgobobobobobobobooboboo
good :

Eqpp[utlat] = J |Dlz‘ Z (f(gar,d) - F)°, (6)

d€Dy,

uboobbp, booboooboooboboooo
z%000000000000000000000f =

ZdEDm f(qatad)/|Dac‘ gogd

4 0OUO

4.1 0000

gobooobooooboooooboooobooon
goboooboboooboobooooboooboo
00000000000 pOOOOO ‘00000
0 (46950). 000000000 OOOO ¢0OOOO
Ooi00OUbi0bOO0o00ooDooOD UDbDOD
Ao000O00O0O0OO0DOOOOOO0. 0000000
500000000 ¢gUO0DbO00b00bO000b 89.21
0000 QOs0000QOUO0000 AgO0OO
OQbOOo0oooOo270O000. 00boooooo
oobooooobooobooooboobooooooo
gooooOoDooOOOOOO CcRFOOOOOOOO

Lhttp://tabelog.com/

— 778 —

—— NextPage - - CRFgs == Oracle-a
= = QueryRef —— CRFqgpp Oracle-u
- HighAns = = Oracle-y ——  Oracle

o
o

e
o
T

nDCG@10
o °
=
T T
N

=
=
T

o
o
T
i,

e
o

=)
IS
>
©
S

# of Q&As

0 2: 0000 (nDCGQ10)

0000d0d0oodoooooogoooooooooo
ooooooooooooo
O00DO00ODOoDoog DCG [4], Q-
measure [10,JERR [2) OO0 OO0OO0OOOOOOO
000000000000 nsDCG [plo0000
Q-measure 0 ERROOOCO0ODOOCODOOCOOOOO
ood

4.2 0000

NextPage 000000000000 ODOOOO
gogbogboobboobooboooonbo
obooooobo woooboooooooaon
OO000D0 “next page” OOODOOOOODODO
oboooooboooboooooooboooon
goooo.

QueryRef 000000000 0ODOODOODOOO
oobooobooooooooooooooon
goboooooooboobooobooooooon
gboooboobooooboooo

HighAns 00000000000 OOOODODOO
gdoboobdoobbooboooboobo
oboooooooo

CRF 0000000O0O0OCOCOCOOODOOODOO
000000000000 (CRFes)00000
000000000000 (CRFgep) 0000

Oracle 00000000 OO0ODODODOOODOOO
000o0o0o0ooooooo(ooooooo
O0O000O0000000DO00O0D Oracle-y,
Oracle-a, Oracle-u 00 0)0O

5 Uoog

020 nDCGQIOOOOODOOODOOOOOdor-
acle00000O0OOracley DO0O0D0OO0OO0OOOOO
000000 Oraclel Oracle-ad Oracle-u 000
0000000Oracle-y 0 Oracled nDCGOOO
O0oo0ooOoooOoooOoooln)oooooooo
0000000000 0o0oO0oo0ooOooooooO?)
goddddoooooooooouooooooo

All Rights Reserved.O O O

Copyright(C) 2015 The Association for Natural Language Processing.
goOoOOoOoOobOoooooooooo



0O 1: 0000 (nsDCGQ10, nsERRQ100 nsQ (T =
10)). ()D0O0DOOOO00D)

Method nsDCG@10 nsERR@10 nsQ

NextPage 0.308 (0.0272)  0.420 (0.0369)  0.395 (0.0306)
QueryRef  0.343 (0.0227)  0.475 (0.0296)  0.322 (0.0247)
HighAns 0.326 (0.0267)  0.448 (0.0340)  0.501 (0.0271)
CRFps 0.337 (0.0238)  0.477 (0.0330)  0.511 (0.0274)
CRFqpp 0.362 (0.0235)  0.496 (0.0304)  0.534 (0.0265)
Oracle-y 0.587 (0.0167) 0.749 (0.0190)  0.628 (0.0191)
Oracle-a 0.496 (0.0191)  0.683 (0.0233)  0.607 (0.0199)
Oracle-u 0.382 (0.0206)  0.517 (0.0271)  0.611 (0.0198)
Oracle 0.563 (0.0170)  0.746 (0.0199) 0.647 (0.0188)

0000O0O00000ODOO0O0OOoo0DoOOOracled
gboboboboboboboboboboboo
0000000000 0Oracle-y 00000000
0000000000000 D0000Oracledd
O00OO0O0O0OO0O0CRFqgep OOOOOOOOOOOO
O00000000oD0ooooDooooO nsDCGO
nsERRO nsQ (T'=10) 00 1000000000
000000000 000000F(8,392) = 96.0,
p<001,07?=029700000000nsDCG O
ggobooobbogboboooboooooboo
ooo0ooo0obObOoo0obobboo0ob0b a=0.05
O000Do00ooooOoooonsbCGOOOOOO
00000000 {Oracle-yd Oracle-ad Oracle}
O {NextPagel QueryRefll HighAns CRFpsO
CRFqpp0 Oracle-w} 00 000000000000
oboboboobooobouoboobooboooooon
uboboboboboboboboboboboo
gbobooooooooobooboobooooogo
goooobobooooooobobo

6 Oodg

goboooooooobooobooooboooo
oooooooobooboooobooboboooobog
OOCRFODODODOOOOOOOOOOOOOOOO
OCRFOODOOOODOOOODOODOOODOD
goboobobooobooboooboooooboog
goboobooboobooooobooooobobooo
OO000O0oopDOoooOOo0oOooO CRFOOOOOO
obooboooobooboboooooobooboon
oobooooboooooooboooobooooooo
gobooobooooooobooobooooooo
gobooboooboobooobooobooog
oooooobooooboooobooobboooooog
O000000000000000000000CRE
ooboobooooboooobooobooooooo
ooboobooooooboooobooooooo
gobobooooooobooboobboooooog
O00o00o0oooooo webOOOODOOODODO
oood

godd

[1]

2]

— 779 —

Adam Berger and John Lafferty. Information
retrieval as statistical translation. In SIGIR, pp.
222-229, 1999.

Olivier Chapelle, Donald Metlzer, Ya Zhang,
and Pierre Grinspan. Expected reciprocal rank
for graded relevance. In CIKM, pp. 621-630,
2009.

Ronan Cummins, Joemon Jose, and Colm
O’Riordan. Improved query performance pre-
diction using standard deviation. In SIGIR, pp.
1089-1090, 2011.

Kalervo Jarvelin and Jaana Kekéaldinen. Cu-
mulated gain-based evaluation of IR techniques.
ACM TOIS, Vol. 20, No. 4, pp. 422-446, 2002.

Kalervo Jarvelin, Susan L. Price, Lois M. L.
Delcambre, and Marianne Lykke Nielsen. Dis-
counted cumulated gain based evaluation of
multiple-query ir sessions. In ECIR, pp. 4-15,
2008.

Xiaoran Jin, Marc Sloan, and Jun Wang. Inter-
active exploratory search for multi page search
results. In WWW, pp. 655-666, 2013.

Jason Kincaid. Google:25% of queries
from android 2.0 devices use voice
search. Retrieved July 18, 2014, from

http://techcrunch.com/2010/08/12/googles-hugo-

barra-25-of-android-queries-
are-voice-based/.

Teruhisa Misu and Tatsuya Kawahara. Speech-
based information retrieval system with clarifi-
cation dialogue strategy. In HLT/EMNLP, pp.
1003-1010, 2005.

Jay M Ponte and W Bruce Croft. A language
modeling approach to information retrieval. In
SIGIR, pp. 275-281, 1998.

Tetsuya Sakai. On the reliability of information
retrieval metrics based on graded relevance. In-
formation processing € management, Vol. 43,
No. 2, pp. 531-548, 2007.

Johan Schalkwyk, Doug Beeferman, Francgoise
Beaufays, Bill Byrne, Ciprian Chelba, Mike Co-
hen, Maryam Kamvar, and Brian Strope. “Your
word is my command”: Google search by voice:
A case study. In Advances in Speech Recogni-
tion, pp. 61-90. Springer, 2010.

Jason D. Williams and Steve Young. Partially
observable markov decision processes for spoken
dialog systems. Computer Speech & Language,
2007.

Copyright(C) 2015 The Association for Natural Language Processing.
0000000 O0O0oOooobOoooa

All Rights Reserved.O O O





