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Neural conversation models based on deep neural networks have significantly
improved fluency in response generation. However, these fluent responses are not necessarily
satisfactory. Previous studies have revealed that automatically generated responses would break down

a conversation between a user and system. Furthermore, even though these automatic responses are
acceptable, they tend to be less attractive to users and may degrade user engagements. To address
these problems, we developed novel neural conversation models that are sensitive to users
utterances and generate meaningful responses. Further, we created a conversation corpus that opens
up a new door to the conversational system’ s research. It contributes to advancing natural language

understanding technology to infer users’ hidden intents from their indirect utterances.



¥ X C—19,. F—19—1, 2—19 (58

1. WHEPAR SO 5

WRFEHETVORBIZED, MGV AT ACBIIGELERIC=2a—FVETARHNS
N3E2%ol, 20X =a—FNREEET MTISEXLDOWRD X H>MERELEEL, £
T SEMET NV — WATRTE T 5 2 & 70 < F&G6E - IRE Ot 2 IUE L7 kt5E 2 — /32 % 72 end-to-
end DFFICLVETNEEREST L L 2L LTz, —FH T, XELTUIHRDH LI THLHHD
D, FHEOFEFONEETDICEE LTS EDOAERICTITE > TELT, WiFzilfEsEs. b L
{Fa—PIZ L > THAAZDRVIGEZ AR T DREN RSNV D, FREEFEET L
DIFRIII KB GE 2 — R ARKIE L 72 508, F0O K 9 7extif o — /S A IFEEE T, rEE
1L Twitter D X 95 72 SNS MO XEET — X M BICINET 2 Z CTa— R BETLINLER D -
72o 2O XD 7MB a— R A &R E L8 I ERMENME < | W5 B 2K CHEA T Re 722kt
FEa—NAREEN TV A,

2. WHEOHEK

1 TR =2 —F BT T IR 2 EER T2 2 2 ANE L, (1) =—V D%
NREICHIL, D2OEREDZWSEZERTHET VO, BLOY (2 =2—FLdiFET
IVORRBITET DR — /S AOHEEE, ([ZEY T,

3. WHEDIE
(1) 2=V OREFENEICAIL, P OEREOZVINEZ ALK 2ET VOB

A—POREFENRL LR L2VIEEIZIE, FREIIZ VA2 —FORFENRE & IZRERIHEN
JEEE L RE L LTI NTWv) T2 5 TRl OX 5 extala— "2 THEICHWS
NONARREFBREZHNNTEBY EHARDORVIGE, O 2 MENMMAHET 2, #iEFx—F LR
T LOXFEAMGHE ST L ER LR DA RBETH Y | BE T2 —FDBHFES AT L L O
WZRZETCLEWD, Ml AT AR T L= =D A MR TS LHERE L 2D, A0F
ZETIRENZENOREIZKIS T D 720 OXFFHEFE D F AT IR OB, @2 — Y DFEEENE
(ZHIL 721 A S TS B AR BT OB S, (ITHLY MLATE,

O3l FHRE O FiT R HH B O B &

REEEFER T ¥ Lo VU TR SN TWAT /T —varT—X2 2L, ATTEn=%
REICKT T DINEN X FEERWAE ST DN E D DT 20 ERE L, 7/ 7—varys—
BT EHENDREE BT OBIRIZ LY | XFEEHE S DIGEDORHE E LT, INEINICE
WTARBERRHEOHMAEDERHAWLND 72 ERPFTMZRERH 2 2 L, RGO SUIRIZHR§
DB BAEMENRKRIML TWDZERHLMNE o7, 2T, IR O Bz 5R
Convolutional neural network (CNN), &¥|&EET 25 Z & TUREBE L7 XLDOXT Ak
(22 B 72 Recurrent neural network (RNN) ZZnEhilfE L7z, Zi 5 CNN « RNN €5
NHET YT NNT BT L TEEE AR RERERR 12 B Uz, NSO RPTRSIZN 2 <
AL A XRE LTEETDHZ LT, BUWRHEMEREEZ ER TE 72,

AREWZ S DICRBESEDL70, B EHFSNDINED X A7 GIiTA) OHEEIZED
A2, NEFIEOXFEICIB W TR, BARRIGEDZ A TIZINE— U BNHEET DL EEZLND,
B2 TERM) ST 2I8E D& A4 7L LCX TEE] BHiffsid, ORI R F—rnb
AT IS E N IRIGERAE I DT M BN R D D, £ T IE E L TR SN ¥ A T 235O &
FEIC RS W THEE T 2 F1EE I Lz, BARRCIT, MEEBETORGET A Fao a— K4
%5 RNN &, BiFDH A THx o a— 425 RNN ZHW, ZNENOH N EHAasbE-H#HE
EATHZ LT INE L LTI END XA T2 THIT 5, AFIECEIY., B E LR i
FEEOTHZFEH L T\,

INOHOEWRERND Z & T, AR LIS ESIRRGERFEZ R Z T E ) ME xR AT A
WZBWTHERNCHMITE %, XFEMAEL E Z 3N S 2551, BlOREwEMEZRHAT 2 &
CTHEHEZ BT X 5,

1 https!//dbd-challenge.github.io/dbdc3/data/



S 5 .
»(  co-occurrence I I §[—> Careful
statistics database I R :
Obtaining RS :
S :
I [
Inl.»

words co-occurring with the utterance :
h go
MaxPMI ———— | PV . i

Controlling specificity

Be ..

cold outside
] ] | |

M 1 =Y ORFENFICH LIAFRED L IEE DAL

@ —F DFRFENEIZAI L7 2 & TS B AR O B 58

ANRDIBEY | =2 —F AKHFEET A TIEXFE T — " AR THBEICHW LD [IFvw) (29T
T DX IITEEE DOFEFEONFIKE L2 WL NS 2R AR+ 2 ME N R S
TW5, £ Z TR TR, BERISEZME L, AU T 2BEENm <, 2 OfFHED
ZWVEEEERTHZEEENET D,

RERFIEOWME LK LIRS, MihT — 4 0 DAEEOHERNOIED A CHAfF#HE (PPMI)
%?W»#ﬁb T —HR—= R FT D, %Lfﬂﬁ%ﬁi X LTI L Rod W RE R 70 B

RN ENRT < 725 L0 W E ARG IR LN E 52 5, 7= PPMI | ZHEASWTIEE XL
&m%i@ﬁ@%W6hhﬁMIkw5R§%%%b IhEFET =2 A 5T 5
Z & T Distant Supervision & AT 5, ZIITE > TANLE MaxPMI (4T 2 IZ LD
—BMENEE D RIS, #HRRCIMEEOR AT EANTEH D kf%%i@%ﬁi%%
Hcxbd, £/, MaxPMI O _ERBREIZATI I L > T—BICEE A0, ZOfE%E AJ1T 1L
Aﬁi XL CHERENRKERDLEHNT L EHAEETH D, E%Jﬁkiok%%%

LD BEFETFEL R L TEWREDIREAKE EZH L, 22— T ORGEICH UEHROZVIEE
Eﬁi‘c%ﬁiézk%%bf:o

EROBEHRiORELE LT, IREDOHEREDOLSL L TURIEMEEZE T 52T VERRE LT,
ANEPEICBRBE I AR O D EELE AL LT, BEORGEIIH L THSERINDZE, FL
TEBREREZZITMADI LD 2 BRI ENREINTWD, INOLEHEZEETINE SR
SEEY AT ANAERTENL, 2a—F oo F =R 0 bol EICoRRn s 8BS D, BiEIC
DONWTIE EROFATTERITE 5, AWFIETII%RE OHMTOBIICE Y AT, BEARKIZIT
T AT LRI T 4 T RBEEE RO EBN RN E AR T D FIEERE L, =2 —
TNKFEET VDT a—HIZBNWT, FTLOBIEE (R T4 7 L FR T4 7) 14T
HHEGE L R EEZNENOAERERBLOZOELEZHEAE L, #MlAdbEs 2 L THA
HEBAIRET D, BEFIECIVAERLEISEDFIZE 1 1R T, BEFENUHBNRINE %
AR LTNWD—FH, BEZFETITZ—FOREONEIZAI L, HOFEBIIRIGE Z AR TE T
DT ENGD, NFRHMIORER, R FERIIBEFFIEICHA, 72% 0 7 — 2280 T L0 G
M7RISE R ERTE D L &R LT,

User BEITAARADTZ—RIZ 5 L

Baseline EHRD?

Positive BEIIRWTT Ll

Negative CiadEsicE N er ey

User MOTEITF 2 UE T AlEN !
Baseline Z . EFLTOHINE!

Positive VT 27 DEENRIRN A ENTT Lk
Negative VN T 2 U DEGEN, T LW Td Kk

F£ 1 22—V ORI L2 EIER RN E DR

@) =2 =T NVHEEETIVORBIET DRG0 —/ S A DIEE

WFFEBRAR LW D T E TIE, il AT MMEFITH| Al RE 72 KRR EE o2 — R R 28T 55
EThol, L LHERSEAIIZBUNTIX 2018 4ELLFE., Web 0D 7 m— )L LT~ KT



. j

Would you like to make a reservation !
for this restaurant?

Operator
Indirect

M ' don't have enough budget... response
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User ¢ Implies Direct
. No, please don’'t make a reservation. #,_esPonse
Are there any cheaper ones?
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[ There is a low priced Italian restaurant

Operator

X 2 XFEEICI T D MR FERE & AR DB

FANI—=NRRACToa—FNVETINVEIHLEFRFEBERET N2/ T — % TS
B 7 70 —FNmVEREZ R T D Z RO MNE R | BEIXZ DIEBFEEX—2D7T
Tu—FNEFE RO TWND, 2 TR TR EE T — A S5 L\ ) it
frff U, BR80T AN DO VB 7R 5 RE 2 — N A DREE T o T2,

BEAF D% 6 2 — S A TlE, 3650 - IWBE X ORI EWZRE L LTz, L LEBROXEE
WZBWTIE, =2—FIXAFOEMEZ LT L b EENICRBIE T, MENRREFELITI, K 2 12
LA RTZ U PRV —ERZBIT DAL —F L a—FOxEf a2 Rmd, TRICEAL TRV E
fIDAR_RL—ZZR L, 22— [PEIEY 72T EWIREE L TWD, K@ fE
OB TIIANL =X TEFOEMICHT HEEZHELN T RNWED, b9 —ERUEME
YIRS EDE25700, LA LERICIIA XL —ZTZ O —F OREN TEHED LW L 2
NI UEABELTHRLW E W) BEREZ TR L TWAZ EEBRL BOEHHET A THA S,
ZOX ) RBBERREN DR SNER., TRb b EEN RS, AR D EIX, BEFEO%
FEO— RATRRRE INTW o T,

AW TIEZ O X ) ICEERBEREMOER Z B L, 71,498 OREEN « EHEIEEORT
EWNELI-a— "REHE LT, ZHTENFEEADO=2— T VET VE AW EBEEE %
179 ECRpRELESE 2D, IOICBERSHEEZER L TV DBEFHFIEOAR a— 2 2B
HUEREZE A, O &E1T 72, TORER, T OEETFIFIE CIEX RN 22 a5 1T B I8 O M
B IR T T2 26BN ERD . Axfiha— SAEZHWD Z & TG AT AFFEO R
BICEBNT A Z EPRS T,

4. WrIERLE

3= (1) QT A7 5 FHEAHAE R T B IR S FEALER S5 B O L E[E PR SCGGE CTH 5 Computer
Speech & Language. %7 Annual Meeting of the Association for Computational Linguistics:
Student Research Workshop (ZTH&E L T\ 5,

3-(1) QD2 —HFDOHREEIZAN LI FHME D S\ R EA RN T 5 UL, BRSEELH
SO R EEERSHEO —-D>TH S Conference on Empirical Methods in Natural Language
Processing IZ3#V T, Findings of the Association for Computational Linguistics: EMNLP
2020 IZERIRE N CTRY . FEEY —27 >3 v 7 TH D Workshop on NLP for Conversational
Al THEEL TV,

3-(2) CHEZE L 7okl 2 — "R IR H 2 it & LTA v ¥ —X >y N ETART 5 FPET
D, FlomRa F L izt Conference on Empirical Methods in Natural Language
Processing (Z#%fh. AT CTHDH, INETIC2—VORENT-EXEZHEE TE 56560 AT A
WIFEE LD o Tz, SRBIIARMILTHEE L2 a— 22 FA L, 22— OB % kI HE T X
DAY AT DO Y T TETH D,



Junya Takayama, Eriko Nomoto, and Yuki Arase 54
Dialogue breakdown detection robust to variations in annotators and dialogue systems 2019
Computer Speech & Language 31 43

DOl
10.1016/j .cs1.2018.08.007

10 2 4

K. Chikai, J. Takayama, and Y. Arase

Responsive and Self-Expressive Dialogue Generation

Workshop on NLP for Conversational Al

2019

J. Takayama and Y. Arase

Relevant and Informative Response Generation using Pointwise Mutual Information

Workshop on NLP for Conversational Al

2019

K. Tanaka, J. Takayama, and Y. Arase

Dialogue-Act Prediction of Future Response based on Conversation History

Annual Meeting of the Association for Computational Linguistics: Student Research Workshop

2019




2019

33 (JSAI2019)

2019

NLP 13

2018

J. Takayama and Y. Arase

Consistent Response Generation with Controlled Specificity

Findings of the Association for Computational Linguistics: EMNLP 2020

2020




25

2019

235

2018

Y. Arase

Responsive and Self-Expressive Dialogue Generation

Lecture series at LIMSI

2019







