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Abstract

Dialogue systems interact with a user by returning the appropriate response
to the user’s utterance. Recently, with the development of deep learning technol-
ogy, neural dialogue systems have achieved great success, and there are various
research directions toward generating higher-quality responses. One of the hot
topics is achieving proactive behavior in dialogue systems. Previous studies have
addressed goal-oriented dialogue tasks, in which a system is given a goal and
interacts with a human to achieve it. However, it is not easy to directly measure
the planning ability of a system because humans influence the results of existing
tasks.

In this study, we propose the Target-Guided Open-Domain Conversation Plan-
ning (TGCP) task to evaluate whether neural dialogue systems have goal-oriented
dialogue planning abilities. Using the TGCP task, we investigate the planning
abilities of existing retrieval models and recent strong generative models. The

experimental results reveal the challenges facing current technology.

Keywords:

Dialogue, Dialogue system, Evaluation, Planning

*Master’s Thesis, System Information Sciences, Graduate School of Information Sciences,
Tohoku University, C1IM2013, February 6, 2022.
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HFEMHFORFFEDERT 2720, MtMHFORELZ I T ATLDTF
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1 FC®IC

MERXREIDE RS 27 o (DIENGFES A7) 2iE, 22— s A3z
AN L CHYZRINEERT o ICE D 2 —F e NGEEBIRI VAT LDZ
ETHD. ZDXIRBRIRAT NIHNEREFSEIIE (1, 2, 3] LHElnE O LETF,
NS (4,5, 6) R EZTFIFRICHEDEZ LN DS Z & O BAICIHILHHED
SNTVS. FHOGOFIIFEE AR EMOREICLD, —a—F0 2y bU—2 %
WX 56 27 L OWSE - BIFDBBAICB Z b TW5. 2o DL TIE,
AT ADE D EERISEREERTE 2 XD, A BAHETHILCE D HA
TW. BlZIE, HakoiEH [7, 8,9, 10, 11], BIE [12, 13, 14, 15, 16] LY F
THERDOER [17, 18, 19, 20, 21|, KEWELRHRTFEE T VORI [22, 23, 24, 25, 26]
REPEITONS.

L LEDNS, — BN IS DXEES 2T 2135 2 &z itazd s iRicn LT
HARIDEZBRT ZEDAIKEHLTED, A7 ADREEICHGEE FE T 5
EORRBFNETEZ 3P0V, 2D, SEFEIINGES AT LITBT 5HE
BIRRIR2 HOOEREHIEITHELB I RONZ L5 h->TETWS. ffilx
X, Tang & [27] 1% [Target-Guided Open-Domain Conversation] &W5 X R
PRELTWVWS. ZOXAZIEMNES AT LR LT, BRNCERLEX—F Y
NEEEDSNEEANICE RSB K5, MEEZEMAICFET S 2 e 2ERT L LW
IBDTH5. 7z, Wu b 28] 1FNfFET AT LI LT, HHNTER L HIE
IVT 4T APMERICEREINS KD, Hakr 7 7 %2 FH Lih o xtas % ik
HICFE T2 e 2ERT XA ZIRELTWAS. HRA RIS X7 210
L CHERMANGEZHT NOD R A7 IR HATED, BEENLIRS W
FEHN AT THZEDED ST W3 [29, 30, 31, 32,33, 2D XD, MWahv AT
LZHIER S5 2, ZOHERERTE 2 X5 RMEEEAERL TV L & W I,
ANTHIBEIC B 2 EBERMADITHDO—DOTH 23 [Fo7> =2 [34, 35, 36, 37
WKHLLTWREEZ RN TESL. 7730200, Gxon-0#kEr
BiE» 5, ZOHEZERT 2 £ TOTEEIHEZAERT % & 5 REEZ S 78
ThHY, EEMNGES R T L OFLHEBICHED AnLbo20H % [38, 39, 40]. L
7eD3o T, Tang B [27] % Wu & [28] 2MER LT3 X 5 72 HIFHEHRINGEE X X 2



X, MEECBUIE 7=V IR ERRR T ERAD D TE S,

L LD S, BFEOBEREANGEX 2 271%, WEdMEEHTo Ao
WEDSRTLADT V=V JRENZEHIET 2 Z 8 3# L. FlzE, AR
PEREEOHERCTZ Y T4 T4 XEMR LGS, AT DT 7=V JhET]
WA HEZR E HIEINTLES. —F, YRATLHRHEZERD=DIZE
ATRZETENL CCNEEZ B 2o TV T, ANMAERCIE 25 E (T2 5
TIHR) DEIRFEMDODZHRY), BELERTLIZLE3EH LY. ZDX5k
BERIPD, AR TIE= 2 — FVHEFNEEINE LR S R T 208 BIEEFRANEG 12 8
277 TRENERELTWA Y S 0 EiHlis 27200 &X X7, [Target-
Guided Open-Domain Conversation Planning | (LU TGCP) %8R 3 5. 1
X TGCP OMEZEZ/RLTWS. TGCP &I, HFCERSINZX—7 v hHGE
DIRAMBAINCEREINS XS BMGEHEEER T VI RRAITHS. VAT
2X, BHOFGEZF THRLAMFEHFORGE D ERT 2 Z 212 &k > THEEEOD
AREITS. ZOXRTZDRHIE, AT LADRICE D NEFHFEZ TR, *
DI R T v THRETORROMNGFEDERZZEZTVWSIHRTH L. THI
Iarget-Guided Open-Domain Conversation | @D & 5 72 HEFRAIZXEE X X 7 D
XRICBOTZNETWMOMHENTOR S LBERETDHZ. ZOREIF, K
KTHAUITHARIRET H 213 T ONGEHEFOREEZ > 2 7 4 BH 2 HHITAERK
TEZL2WVWIMHT, EHAOMECBIIZHREL IZRL-TVWS., LELEDS,
AT LB THEZENRTE 2 X5 xEieatEs 2 gk, NEEHFO
WBEPZILICRVATLADT S = THENERIE ST 2 Z E BAJREICR B
Y EZ5.

AHROEBIZLL T D 3 HTH 5.

o HEHEFINGEHEICBIIZ 7 V=V JRENRFHlIS 2 X A7 TH 5 TGCP %
REL, XAV EREMT 27200 27) T BIXUEF—&Zty FERBL
7=1.

o BEFONFEET NI FEDEMERELNGHE T V&2 HWTIERT % TGCP %
FhiL 7-.
Thttps://github.com/y-kishinami/TGCP




Input (Initial utterance and target word) .
Conversational agent

u,: Hi, What do you do for living? \ 0
Jo: book (Target word) Em-}
Output (Conversation plan) ¢
u;: I work as an engineer.
u,: That sounds nice. How do you learn coding?

us: I read and learn from technical books.

X 1: HAEHEAREGTE 2 2 7 OB

o HIEDETNOWEBIUCERL TWAHRELHOL ML 7.



2 FEhERZE

ABECTEEEREANGES AT A, o= BT 3 E, F0b A
DR E M Iz OWT RN B,

2.1 BERERENESXTL

AR XEES AT 2B BRI RIR 2 BV O EB 2 HIS TR ERAILE
IROND XK TETVS., ZOMFFIICIE, KEL ZODTELZBE
FEAOIEE X R I DETEL, SEIERMAALNINODER I 2R Ze 2L T
REENY 2R 2 BRNEBLD 72D OFEIN Z B L TW 5. —DIX, Tang & [27] 32
ZLTW3 [Target-Guided Open-Domain Conversation| £ W5 X R 7 TH 5.
CDRAZIIMEES R T 2 LT, FANCER L72X—7 v b HEEESNEEHIC
EhEND XS, NEELHEMINCEET 2 e 2BERKTHHXRITHS. Tang
5 RIERRAZERET ZEITRL, TORXRRIERL DD AT L HHEE
RREL, ERTZASOI AT LDOMREEZFHEL TW5. 2Dk, KD EMHEREIC
RRA B e W TED XD, BEOWED Tang 5 27| D AT LEHEL
TW3 [30, 32].

H5—Dol&, Wub 28] PIRELTWBEXRITHB. TDXRAZIEINFES R
TLRIN LT, HENCERLBELZY 74 T4 DRGEFICERSNE K5, Al
W77 7 AL RS SMNEEREBINCEE T2 ERTZEX27TH 3.
Wu b 28] 1Z DX R 72 NHICBZbE S Z 2 TDuConv 2 WS F—Xty
FEHEL TV, SHIRIDRRATZRELS DD AT LABRELTED, 2
DBREBOMARATE D EHRICA R I ZRIT D LXI BRI AT LADPREEIN TV
% [29, 31, 33].

INOLDEERRRAZIIEELHHFICEGEIAONHEZER TS L5%2A
e DOXMEZERTE2EVIDBDTHSE. —F, RMRTEZIDEIRERD,
FFIZ Tang & 27 PER L TWVWBE X X 71220\, MiEMHFOAMEZTIDEEL,
AT LHBTHEZENTZ 2 L BNEEZFHIES I LT, AT
SYZVITRNEHET 2 XA IBRT 5.



2.2 FISIVZVTEWEIATL

77 =Y TR ANTHIRRC BT 2 IR DO—DTH D [34, 35, 36, 37],
IR S AT L OFFRTEICH D A ohoDH 5 (38, 39, 40]. Jiang & [40)
B77 = oI h, RRICH EFZ THTL2L5REY 20
ZHEAT 221k, SR X R ZHRANGEZ R TTE XS X T L%
RL T3, BIFOMETIEFEICL A M7 Y OFRE LW ol & A7 fEIANTEE
EBIRBITVATLRT 7 =y 7OMEHERA I TOS. —IAETIE 2.1
FICRANT= X 5 7 HEHBENEE S 2 7 A OWFEEB TR TR TnW3E 22712
MLTT 7= 7OBRTEANT 5.



3 R’EXRY

AT Target-Guided Open-Domain Conversation Planning | (TGCP)
DT BRRATERET L. ZOXRYIE, BHEHEANES R T L0877 v =
YIRNERAL TV S22 S 272D DXR I THS. KETIEIDXRY
DEFHE L CFHIIHEIRIC OV TIEN S,

3.1 HARUVESH

M 113 TGCP OWE Z R L TWa. AFFETIEINGEOHEE LT, dog % pizza
DEIBRER=Fy VHEBELHEZZ2ZeT5. X—2 v MHEE g9 & FIFAFEEE uo
MEZ 5Tz, TGCPIEI AT LI L, mfEFEGICE —7 vy MHEE g D3 E X
N5 XD RMFERARDFHE (uy, ..., uy) ZEKTZ e 2EKRTS. 2%bh, M
HEE TS N2 R8T it uy = (wn 1, ..., Wy ) DVWTADRDm € MIZDWT
WN = GoDIXILT 5. TDRAZE Tang & 27) PHRR LTz & X7 & A DIE
REF—TH53. LrLEDYS, ZH6OREFMNFHEHETFE U TARDPEE LT
WAL E DRI S, Tang & 27) PIRE L X X7 1ET AT 4 2 NE DX
ZEZTVWS /T, TGCP TRY AT AMFERARDETORFELERT 5.

3.2 FHEFEIE

TGCP OFHfilZ A T D 3 D DB TITOI 5.
o FIIZEEMR: MEHAIH TR —4 Y MHEENE NI TV E Y S P
o NEHD AN XEEFHHENC BT 2 HEEDOEB DB HARTH 208 5
o NIEHEDEBIATRENE: MIERGHEIEFRDONGETHRE LG 20 50

AREFFETIE, BREHEANGEECEIT 277 Y= 2712id, ThoD3208RETE
{723 ZePEETHDHEZI TS, FIZIX, X—7 v MHGEX LT computer,
HIHAFEEE & LT “What sports do you like?” 735-2 HT=IRE, “I love computer.”



D KD IRFHEHIERZZEL L TWE 0, HMaie LTHREATH D, »oXfEEcs
WTHZDEIRRH D IFRBZICRELRVWEEZ SN S, [FHERIZ, “I don't
like sports because my friend who likes sports broke my computer.” D X 5 72 5EqH
FHBEZERL, 2ORGEERE LTHHATDH 503, EEOXEETIHIHEZITHE
ALBVeEZLNS. AR TIES AT LICEE 2D XD BRIEFEEBTS X T
LTIV TRNEHRAEL TV ZEERLTWARWE EX 5. BT
iR OWT, EEERRIE, FRSnMNGETE TR -7y PHEEZD B D
MERINTVWERE I HETENT S, Tang 5 27 3% —7 v FHEED
BRIETTRL, 2=7y PHEROFZRBROEKICOWTD HEOER L L TaF
BHLTW5. L2LEDS, Zhong & [32] X EELERREH % L TRZEIXEE
TERVWHDLIERL, Tang & 27 BWEEENHIEIFEH L TWE R 7Y F 12
EFIMEELDORMEHALTVS. Lido T, ARFFETD Zhong 5 [32] 1M
W, =7y MHGEZDBDDOFE /DA HIEDZERE LTKRS?. £/, MEED
HARM B X OEHAEERICOWTIX, ATz Efis 2.

2https://github.com /zhongpeixiang/CKC/blob/master/util /data.py

3Zhong & [32] VHELEMOHIEHHL TVWE A7) F ML, WL OPDFEICBVTX—
7y VHEEESHEYNCE RSN TR I hrb o T RMEHE SN TL o T, fEo TAR
RTRINLORETH HEEREHEEINE L5 X7 ) T M 2—HEBELL.
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4 HEX

TGCP ZHWT, WL O DHFONGEET Ve, IEENGEICEERTEICE
WTRZRINTWAEHRELRNEEET LD T v = TR 2 HE T 5.

4.1 TGCPICHIT3HEE
411 FT—2tvkhk

TGCP DT =&ty b LT, =%y MEGELYHARGFTE O R T TR L5
1000 FREZHE L7z, Tang & [27) PMER L 72 X XA 7 IZHD A TV 2 5B TH%E
IHEW, AREFZE T ConvAl2 7 — Xt v b ONFHICB T 2 IS, B L OSSR
IR ENS XU - FEEDPOERICHIE T2 22 Ik TZhbDRT %
TERL L 722,

4.1.2 FHh

328 TR X 512, TGCP TiE, MEHET M K o THR S 70 Eh ]
G EEBERR, MEEO RN, NEEOFEBAREED 3 oDiEETHHMEich s, H
EERRIEAFH TR INS. ETMIBERNCROFEFE 2 ERT 270, HEE
HEERE RS N WG, KEINEERTEZ AR LT 5 22 ilhoTL XD,
Thzli< 7oz, A TIINFRRTHORA X — B E 8 IZRE L7Z°. MEED
HAME & MEEDFEIATEEM IO W T, Amazon Mechanical Turk % HW T AT
Az L7z, SET T L, HEERICHIT S 7z 100 18 O N FEEHET H3EE
REEREEIC K o TRHlic L7z, FHEDRE, F =y &Mz HT 2 2 & TR&EE
IRVERE RREAR L7z, BREEITH LT 5 NOIEEEDNEED BN (5 is Strongly
good and 1 is Strongly bad) B X XFEDEBIATEENE (5 is Frequently and 1 is

ASATHIFSE [27, 30, 32] 1€ 5 725K TH . AT, ConceptNet5 [41] TR L L TIEEL
BROVHEEIZ X — 7 — R HERA L 72,

STang & [27] MERT 3 X 2 7 ICHUD LA TW B JEATHIZE [30, 32] L [Al—DFRETH 5.

Shttps://www.mturk.com/

4.5 BTN B NN DWTIE 50 E DX 65T 42 T % 5F-ffi L 7-.
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Evaluation of the transition smoothness and probability of the conversation

YYou are provided conversations between person (A) and person (B).
Please answer the following two questions.

* How smooth are the transitions during the conversation?

* How likely is the conversation to occur?

This HIT contains 11 evaluations (#01-#11).

Task description
First, you are given the conversation between person A and person B

A: | like cookies. What about you?

B: llike it. | like cookies that taste like vegetables.

A: Really? | don't like vegetables, but | like games about growing them.
B: | see. | didn't know there was such a game.

Then, you are asked the following two question:

Question1: How smooth are the transitions during the conversation?
Please rate transition smoothness during the conversation on the five-point scale:
* Score 5: Strongly Good
* Score 4: Good
* Score 3: Unsure
 Score 2: Bad
* Score 1: Strongly Bad

In the above example, Overall the utterance transitions are smooth, so the score is 5.

Question2: How likely is the conversation to occur?
Please rate conversation probability on the five-point scale:
* Score 5: Frequently
* Score 4: Often
* Score 3: Sometimes
* Score 2: Occasionally
* Score 1: Rarely

In the above example, The score is 1 because conversations about "cookies that taste like vegetables" and "games about growing vegetables" are rarely likely to occur.

* Please read and evaluate the meaning of the entire utterance, without considering minor issues such as grammar or spelling errors.
= =
Y . =\ =|
X 2: A3l oD R HH ] i

Rarely) % 5 EXFECRHME L 72, 1 NDIEREE IIIEMELICHB I N85 10D
WEEFTE O 1HDOF =y 7R BANDOEIERZER L. LENo-T, GitD
ESE T 525 N7 b 8. SEECHERE IR R S N3 BHE E 2 X 2 12787

4.2 BIEFEOWNEETIL

AIFFETIX, Tang & [27) BHEZR T % Target-Guided Open-Domain Conversa-
tion IZHX D MHTe AT CHEA I N T Wz TEDOXEEE TV (RETRIEVAL [42],
Tang 5 [27] D RETRIEVAL-ST., PMI, NEURAL, KERNEL, Qin 5 [30] ® DKRN,
Zhong & [32] ® CKC) ZHEL7z. RETRIEVAL %R < TRNTDE T AIXFED
BR—VIZRZENTEREF—U—F2TFHIL, PRILLF—7—FEXIEEE

8F zv ZRHNC & o TRRE SN IARGME IR ERE D NBZFRL.



co =uo: Hello. What are you doing? sz break <———  player (1) Generating subgoal sequences

S kids
8amer ( Target word )
Cc1 friend 9o
~ J¥ien same
&

uy: I’m going to my friend’s house now. 92 91

[ 3
u,: Nice! What are you planning to do? u,: Oh! Sounds like fun.

(2) Subgoal-guided generation uz: 'l play video games with my friend. us: Yeah! My friend is a gamer and has lots of games.

3: BLENDER+PREDES. IZ X % XtEhaTHE 4K

JEIZEE D W T RO FEGEETE T % On-the-fly I 2 FHWT W32, Zh 6 DET
WIERATHROFE LR LTS a— F2HWR! =y — FFHlET
NV, BRUOHFEERETNVOFEE I ZNETNEE O OREIN -7z, BRI,
CKC (& Zhong & [32) IZ X o THIMLE X N7z ConvA2 D7 — &ty M2, Zh
DN DETNIE Tang 5 27 12 K o TR Z N7z ConvAR 07— &t v 2 H
Wz

13 EFEOBMBEAHEETI

BAFDETNVCIIZ, AL TRE, IEENEEISEA T E T atERe iR e B AR
EFNE LTHISNTWS BLENDER [24] &, HEIZWD & FTIINFHEF TS
M3 REF—7 — FRYIZHFNTHKET S 5 Pre-design #lg (PREDES.) %0
DF7z%€7 /L (BLENDER+PREDES.) ZHEL. ZOE7/N (X 3) 1 FAME
THRICEATLZETLTHS. KX TIE TGCP &\ D X R 7 DAL THE
RIDHMER I THZ72DICZDETAZHMET LE LTERLTWS A,
TGCP 2 7D DETNZHKETT 2 HIERZEFE T 5 Z L IKEESI NV,
LD LD 6, AFETHE L= BLENDER+PREDES. @ X 572, BUIROMEEIL
BRI BT 2P e LT L oMREEAE ST 2 2 21X, TGCP
EWVWS XA OWEEHS L THEMRTHEILERS.

BLENDER+PREDES. TlX, (U ®IZ ConceptNet5 [41] Z#FH L TF—v—F

YRETRIEVAL 3¥ —V — FFHIET L2 HHLIBZVWET AL TH 5.
Ohttps://github.com/James-Yip/TGODC-DKRN
Uhttps://github.com/zhongpeixiang/CKC

10



R (subgoal sequence) AT 5. BARINIX, X—7v NHGEE gy ZRAT
2 WER D & FIHAFERS uo WCBE ST AR E TR 7 702y V2B Z i k-
TEBLZnHlOMEORINE, F—U—FRIG =g0,01, - ,gn1 & LTH
B35, nidx—>"y MG g 22 VF -V —FRIIORETHS. ZDLS51
HANCF -V - FRINZFFH T2 23, HoRERF—v—F2ERTL L
W XKoo TREDHIE D & X —7 v PHGEIGED 2B TERL RS X5 R5GE
ZHSZeNTES., F—U—RNRYIEZERLZDS, BLENDER Z HWTLLR
DETEAMNFEDORYN C =co,c1,- -, ¢, ZEKT 5.

¢i = f(Gn—i, (co, - ,ciz1)) (1 <i<n) (1)

Z 2T, ¢ 3 ZDERTOMNGE ¢;_ WHE ERAINEEE R L, ¢ DRAEFEFEAIIZF—
T— K g BEEND. f()EEASNEEINEE L F— T — R0 s, F—T—
RE2EOIHINGEEZERT 2B TH 5.

4.3.1 PreDes. OFFHRTE

KX TlE, n=3, 2% D, ConceptNet Z 3EEETIUA Z L ITL->THF—
v — FRINEAR L7212, ConceptNet 23l 3 Z 2 IZ KXo TEREINF—T —
FRINDS B, F—7— FRINDKE g,—1 HIWIAFEGE up & BIHESWAE W I
7 30 8% R+ L7z, BIEEEWVICIE, v D SIF embedding [43] & g, 1 @ Glove
word embedding [44] ® a4 VHELIEZEH L. 30O F —v — FRYI» S
AR XN REREHE O A 5, BLENDER 2 X o THEB N EE 2 AL S 3 BR DA AR
FER DI D3R & O EG R T 2 SR AR ) & U CEIR L 72,

4.3.2 Blender DFEERTE

BLENDER & L C, HuggingFace transformers 7 4 7 7 VIZ & o T—&AF &
ATV 3 BlenderBot-3B % i L 72'3. Blender (& AJ) S M7= 05BN LT

2% — v — RRINDOAERUCARE 2 HGE R TGRSR ET 572912, NLTK BX X spaCy 74 7
FVIBIBTXRTDOR My U= FERA L. AT, wordfreqiCLo CTHEHE XN E a7
MR =2y NHEED R a7 2 REZM&ICONWTHRATE e e L.

Bhttps:/ /huggingface.co/facebook /blenderbot-3B
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RIS IWWEZER T 2ETNTH L7, ANENEoXFHEE F—T7— FIZ
HOX 2K BB FEZ AN T 2 f e LTHHT 240127 74 v Fa—=
¥ 7% E L7, Blender D¥E 7 —& 2 LT, Zhong & [32] 1T & o THIALMH X
N7z ConvAIl2 77— Xty FREHLL. 2512, 2OT7—Xty MIBIF 5%
Mgz, AMHDZEneEEFEE» O EN S K5 W2hEIL, ) DFHEE
2 OEMERICHE L2 — 7 — N2 AL 221 BN, 287 — &1
7877 X7, AT — R 6425 7 Loz, EBED AL =085 X —RIC
DWTIE, Ny FHA X% 32, FHEE7.0x107% warmup steps & 100,
ATy TEZE 1,000, RAEHEEZ 50,000 & Lz, Z2DMDT X —RIZOW
Tld HuggingFace transformers OFJHARRE Z R L7z, FE K TR, BEET — &
WBITBEEPRNEREZF v IRA VM2 fE UTERHALZ.

4.4 FTIL—=3YETIL

AIFFETH 72 ITE A LU 7z Pre-design BkBE ORI 2 04 3 2 7= 12, XFEHEREE
% Fi72 75 Blender (BLENDER) , BEfFE 7 /LD On-the-fly #il& % ##> Blender
HHELZ. BT, On-the-fly ¥l LT, CKCIZX o TEHXN TV On-
the-fly Bilg 2@ 3 2 Z 2 ¥ L7z (BLENDER+CKC) . ZhHD2ODETFIL
'3 BLENDER+PREDES. THH XN TW23 % D LD Blender A L7z, 72
72 L, BLENDER, D% D ¥fEEEkIE % £57/=72\0 Blender I2OWTIX, FEREB IO
RO AN F =T — Rl e L.

4.5 ARBICKBD RV DER

227D FREY LT, 41HiTHlRZ=F—&t v bd SEEAICHE L7 50
RTIWZDOWT, 3ANDIEEH XA BRI HT-.

YZhong & [32] ICfE->THF—V — REMMH Lz, HARDOHESD» 5 F—T — FE—D b i
TERDPOT=RTIZOVWTIREEE T —Zh AT L.
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TN CIREHECNG  FERRALAK  EEEEAR -8 BN AleEM

RETRIEVAL [42] - i 0.034 3.71 352  3.37
RETRIEVAL-ST. [27]  on-the-fly S 0.851 5.04 3.50 3.29
PMI [27] on-thefly  Jith 0.531 497 333 317
NEURAL [27] on-the-fly hH 0.535 2.83 3.14 3.00
KERNEL [27] on-the-fly — Hilithi 0.596 2.79 324  3.05
DKRN [30] on-the-fly  Jlith 0.968 2.91 328 3.2
CKC [32] on-the-fly it 0.353 3.60 2.81 2.69
BLENDER [24] - AR 0.024 5.04 3.99  3.90
BLENDER+CKC on-the-fly A AR 0.247 7.00 3.90 3.71
BLENDER+PREDES. pre-design AR 0.425 6.29 4.05 3.90
Human - - 1.000 3.50 4.11 3.89

# 1: TGCP 2B B xE6E 7L OMHE

5 RERFER

# 112 TGCP IZ X 3 Hlifs R 2 R T

5.1 BiZERER

£ 155, HHRX—ZOXFEE T M ONTITHEZE KRS E WA D 3
CEDHERTE 5. K2, DKRN O HEZMRII AR & RFDOKEL 2o Tw
5. Fle, EEAR—ZDOXFEE T IIHER—ZDONEHEE T L & B L THE
ERRNMEDTH 3. L LA S, BLENDER+PREDES. X BLENDER+CKC
CHE LU CHEDZEREDIE W Z E DR TE 5. ZO/MRIK, On-the-fly H#ilg %
Pre-design BB 1@ 12 2 2 & MERAN— X DOXEFEE 7L O BEGEREN_ I
ANTHZZERLTVS.

5.2 XEED BN & RIFATREME

HHAR—Z2DOXFEE T, AHEHE LT REED BN, EBATREMEE
CeDERTE L. £ 2%, AHZPRSIRTOMNFEET LD I bikd HIF
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uop hey how is it going 7
uy i'm doing ok . i have mass this week (school: 0.64)

ug 1 just got done sewing a new shirt (shirt: 1.00)

72 2: DKRN T & o TAEM N 0GE5:TH. O PIXET VL > TFHIENT
F—U—Kt, ZOF—U—FReX—F v b HErOBEMEEZRT. (X—F v b
HiZE: shirt)

ERENE D 0T ET IV TH S DKRN O L MEEHEGITH 5. Zofilic
BWTC, EFVEEX—Fy PHEBEOFRITERIAILTVWE DD, up 7*5 ug N
DHEFEBBPHLPICAEARTH 2. —7, FERN—ZDXFEE T ILDOXFHED
HAMB X CEBRAREE I HER— ZDOXMFEEFT LI D B EW I L AR T =
%, Bz, A2 H L TWw3 CKC ¢ BLENDER+CKC ZLHiRT 3 &,
BLENDER+CKC 25Wi /5 DFEHET LA o TWB Z e b3, Lizho>T, Hil
D EERE RIS B AT 7 L DR I B AR GE O BRI REE O A IcE RN
ThHHeEZOLNDS. K 31F, ANHZBRSIXNTOXNFEET LD S BidMaED
ESRM:, EBATEEN: 2 E 72 o 72 BLENDER+PREDES. 12 & o TAER X =055t
HfZRLTWS., ZOHCBWT, ET MIEYIRF—7 — FRIIEERKL,
T HIZZENUHE > THRLMGFE T Z 4K T 2 2 eI TETWVS.
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ug hello how are you ?

u1 not too bad, how about you?

ug 1 am good thanks for asking

ug what do you do for a living, if you don’t mind me asking? i am a nurse
uyg that’s cool. i work in a grocery store.

us do you like it

ug yeah, it pays the bills, but i want to be a dental hygienist

u7 wow that’s a great career choice. how long have you been doing that
ug for as long as i can remember

ug what do you like to do in your spare time

uyo 1 love to take pictures and photography is a hobby of mine

u11 what kind of pictures do you take?

u12 mostly landscapes, i love nature

# 3: BLENDER+PREDES. I & o TAEK I N-0fflitE., FPHXhF—T—F
RI5NE remember — picture — landscape TH 5. (X —74 v b HEE: landscape)
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5.3 fEFHH

AW TIRE L7z TGCP IZBEZOHIMT R — 2 DNFEE 72, RIFFLTH /21
BALLEMNGEET VDS =V RN ZHLNIC L. IR —ZXDXEEET
ME, BESERRITE VDS, XEED BRSSP ERATREMEWETIC D 572, —F
T, FERARN—ZDOMNFEE T NVEZDHOMHEAZRL TV, ThoDfERIE, B
TEDFARAHIE LT 2 HELERCR b 0G0 BN - SEZBAgEtE o L — 4
THERLTVWBEEZDI N TES. —JT, Pre-design BilE % FroE N —
2 DMEEE T, On-the-fly g2 HRoE T NV IR L T, @WEARME, FH
AREME R RIF L 2 HEERE R M L X823 2 e 2R LE. ZORBE» S,
AL TEA L7z Pre-design Hklig 2 X D IS 2T\ < Z &, BUROEAME
M3 2 L — 47 DHICHIRITD 2 AlREEDIRB I 5.
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6 ot

6.1 AFFFMCHITIEEBERIO—EE

SaE D BN v SEERATEEM: 0 A TR BT 2 EEE O —BEIC O\ T, Liu
5 [45] DFRIHOFAE Lz, BARINICIE, F—OXMEEEHEIC O W THHli L 72 5
NERIEAIZ2 N SAND TN —TIZHEIL, Zh 2 OFHlifEIcHO W T
TRETFTAHDIEM ZIER LTz ED 2 7L — FHD A7 < VIELAHR REE
B L. =7 0085 B3 EBEENOFET 2729, 100 [HDITO
FHEEREH Lz, 20ER, MEEoBAMICOWTIZ0.971, MfEEOFEBIARE
PEIZDOWTIX 0970 £ 72D, &5 6 DFHMEHEIE B EEERM T EDAEDIINT
W5 Z DR TE 7.

6.2 HIEEMICELLY -2

AR TIE, FETUPHEZERICE L X =V BIOVWTHIHELL. 20
FER, FERAN—ZDOXEEE TV & ANBIE0TEED B AL E B ATREME DR ATl
HETHoTh, X—VHEOBERTIIKRERENDHZ MR L. 12D,
BLENDER+CKC =° BLENDER+PREDES. 73 HEERICE L 12 X — Y EBD 3,
ANEE DB DZBNZehbhrd. ZOZehs, ANEEEWERNE, FHHA]
REEZRBE DS, MERCEEZERL TV I ehbars. R 41%, AR
Ko TERZNIGEETEFZ R L TW5b. ZOFITIE, By — 8z
OO T HEZERTS 2 BARZMNEEZ AR T 2 2B TETWS. RICAHE%Z
B2 X5 REFTAOEREZHIEL TWIEEIIE, ZOX5kEX—VEOE
RS HROBEDO—D L R 2 A[REMED D 5.

6.3 XfEDBAM & RIFAEMDOBER

ARFITIX, FEERERIZEB T 20580 BHARME & EHATaEE O BRI R IO W THR
BIT2. I 2008A0FMEEDO Y 7 Y AHBIRENX 0828 TH D, 5V
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ug Not a big fan of talking face to face . How about you?
u; Me too. I prefer texting.

ug 1 truly understand. People love to comment on your behaviors when talking

face to face. But talking online does not have such problems.

usz It sounds like you have experienced such comments. What did people accuse

you of?

ugy Well, I am a wvegetarian, but they said vegetarians are incomprehensible.

Rude people, aren’t they?

£ 4 NENC K o TEB SN I0EEGHE. (% =7 v +HEE: vegetarian)

Bz Rl T\, Lo T, D e bAMILTHM L 2FERITBVTIE,
AR DFEBIATRENE & 0 S BLRUIEEE D BAMICAE ZI N TW A HIEEEDE A 61 5.
ZD7z, MEED AR Z T 5 Z L I3 EE QKB A RO S B X 245
URY AR D H 5.

6.4 On-the-fly ¥{B&DFRE

7% 51, On-the-fly ¥ki& % £ OBIF D XFEE 7 /L TdH b RETRIEVAL-ST. DAY
L 7= MEEETE 2R L TWS. ZOFITIE, ye DX A I > 2 Tcatch ¥ W5 F—
T—REFHLEDE, ur 25 ug T CHECFHEMEEEDIBELER LT TWS.
ZLT, REANCHEDERICERLTWS., 2D X512, On-thefly BiligH3ER
DHREZERT 2 28Ik o TZNLL EHBISGED 2 TERLIRD WD
Dy, EBEROWI» SRS 5 Z N TEL.

1)
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ug Today I am annoyed about not being able to drive.

u; That’s horrible. My friend is also paralyzed. (horrible: 0.20)

ug I am sorry to hear of your injury. (hear: 0.43)

ug I feel like dump and skeleton but just wasting my hours here. (waste: 0.48)
ug I don’t understand people with egos. (people: 0.50)

us I think happiness is an illusion which money can help with. (money: 0.53)
ug I don lie, its bad when you get caught. (catch: 0.54)

u7 I guess that’s why the constantly keep calling me. (catch: 0.54)

ug I guess that’s why the constantly keep calling me. (catch: 0.54)

uie 1 guess that’s why the constantly keep calling me. (catch: 0.54)

3 5: RETRIEVAL-ST. IZ X o TAER I N MEEFTH O —E. (Z—4 v b HEE:

chase)
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7 B SROFE
7.1 AR TOMEER EICEIFT

ARG TIXBIR DN FEICE LR BT 2 &Mz W=7 12 LT
BLENDER+PREDES. ZE A L7z, L7=23-T, &b TGCP ZEMaEIciEL 728
WEHETE A RIEZBIFET S EEZD. TD—D& LT, Pre-design #iliicHB
% ¥ —v— FRIOABITIEDOVRBEFET 5N 5. AFETEF -7 — RS
R—=0y VHEEDLOHERS 7 7 DTy Y RMB Z e IZ Ko TER L TV, H
RigF—v— FRINDOERTTEL UTRIED) L S dkmO R H 5. HIZIE,
BAFEONEE T — & ORGP HFE T AR AO BB ICE OV TER T2 2 & b
A[RETHZ. ZOEIRFEDED, IDHRLRF -V — FRIIDERTTHEICD
WTHRT S Z X, XhEWRERS AT 2 0EBICHEMNTH 205D H 5.

¥, KVRETREREZRXZICHET2PBOEHNZIRRT S ik oT, B
FEHETEOIFIFERERIZHEL ZENTEHARBEEEETADNER SN
TW3 [46]. Lo T, ZOXIBRIATLDAX AT Db SHDRE
D—DTH 5.

7.2 MWMOBEERWEXXIADIGRAICDOWVWT

AW TIRE L7 TGCP BT 2 056D BIFUE, Tang & [27] DIRET 5 X X
712 dog R pizza D & 5 BREANCERSI NI X —F v PHEANDE R LT
Wi, RBEIWGZOEEEZZAZ WG TEEHZ 2 2 2T, o BEfEmxiE
RAZNDISHADARETH 5. 2D, Mo HEHERXGEE X R 7 D7 DI E
ENTWVWEIRTLDT 7 V=V RENGTHIET 2 e BT 5. £/, BIFX
27T D, FIZE TNEEHETF» SEIREEHEE M) Rk, X
DESHISEWE D R EEICBE ZRZ 32 BARETH L. LizhoT, RICA
TR -7 XS R HEE N FREIGER TEZ LSBT AT LANER L
HBETh, XDHGEOSVHEERRET S 2L, FERHRAI TS RT
LADT 7= TRENEPEST XA UTHERELKLT 2 Z e T 3.
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7.3 Target-Guided Open-Domain Conversation & O f§x&E

AL TIRE L 72 TGCP 1E, Y AT ADBHANIERSINIX—F v MHGEANT
NTEBEIBMGEEENRTEIET, AT LBETHERZZEKRT 2 0F% 7
Z =75 58I OFHHliIARIRETH 5. —J5T Tang & [27) HHEZR T 5 Target-
Guided Open-Domain Conversation £ \V95 X X 71X, > A7 LD ANE & DREED
BPTR—=7y MEEANDERZHIET 0, ANBOREFEIZO FLMELRDS
Ty v 7EBIRY, HEZERT SRENOFHEAARETH L. ZORT,
MRXAZZRLLZBR T AT LDENZHELTVDLERZIDIENTED.
RIFFLTIEEBOMNGEE TNV D TGCP IZB I 2 HRELFAE L 1228, ThHDET
L@ Target-Guided Open-Domain Conversation 123813 2 EREDAE E TIEB Z
2o TV, LD o T, RIFFREDOEETHHWXEEE 7LD Target-Guided
Open-Domain Conversation (231} 2 7, Dz Efi3T 2 2 & HSHROFED
—DOTH5%.
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8 HHOIC

AT, =2 — 7 VHEBNERINEL KRS X 7 40 HIEFERNGEICEB T 5 7
TV RN BT 5 Z e 23n[EE7e X X 7 & LT I'Target-Guided Open-
Domain Conversation Planning| (TGCP) %#&Z L7z, AT HIEFEANEE
AT LOMFEEIC B WT, ANHOHEZHRR L IR TS X7 A0 ROE
BHFEOFE, DF D NEEFE AR T 28N ZHE LVIOMETH L. 25
12, BRBELLTGCP & WS XX 7 ZHWTERBRZITo MR, TIRONGEET
JNINEED BARME, FEHRATREEZRE DD HIED ER T 2 ITIE X2 ED %5 T
EERHLPIC L. e, EBHERDS, ERARN—-XDOMEEET M LT, H
BERETIERTEINEX—T — FRIIZHFRETT 2 X 5 REIgZ#H T %
e, BURDETNIHEZ 2 FHEZ TUIRT % DICHRAIT D % AIREED T RIZ X
nyz.

1|
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SR

KIFE D B12HT=D, ZLDFADIWHN, THEEWEREE L B
TCLWr, WREIEENZ I TR R ZAEATRICE L Th THRESRL ZHE 2 W
TV FHREH B TH 55 R, fo R HEFI 02 o E#HH L BT %
T F, KAXOBEZ BT X2 ZIVE L, KEOFHE ZHIBUZICHE
CEHHBAL BT ET. SRR EORE MRS A, WHREOKRE SEZA, 18
A BTXAIE, HAxDWERIEEDIRD ZBEe Jtnhnchnz, #AEEEEES
IZATDEZLDIMERZWEEEXFE L2, DroEEHRL EITES. &R
12, MR H A DEMDRNPTEZ L DITHE 2 W& % LZEISEE, 8K
ez, MMIFZEE DR, Tk CHYAEEFRCHATRENICE W TBIHGEICK -
72T N TOHRRICEHEBH L B E 5.

23



BZ R

[1]

Diane Litman, Steve Young, Mark Gales, Kate Knill, Karen Ottewell, Rogier
van Dalen, and David Vandyke. Towards using conversations with spoken
dialogue systems in the automated assessment of non-native speakers of En-
glish. In Proceedings of the 17th Annual Meeting of the Special Interest Group
on Discourse and Dialogue (SIGDIAL), pp. 270-275, 2016.

Vikram Ramanarayanan, Matthew Mulholland, and Yao Qian. Scoring in-
teractional aspects of human-machine dialog for language learning and as-
sessment using text features. In Proceedings of the 20th Annual SIGdial
Meeting on Discourse and Dialogue (SIGDIAL), pp. 103-109, 2019.

FERER, RS, SARRE, BWESE, AR ARILE—. Intella : #)5
K72 BRI 2 H T2 A —F Y JRENHIERFET—Y = > . 593 EAT
HIREY- = Sab - B HAR b NERALERRRZE 2 (36 12 [BDNEE S R 7 42 YRy
7 1), pp. 15-20, 2021.

KITHH, FRFCRF . EE D7D DHRGERER EZE B L5627 4. HA
M T2 3CEE, Vol. 11, No. 2, pp. 207214, 2012.

EEAZE, Julien Kloetzer, IKEFEX, BEAK, FF—E, BIBEKHE. M#EH
WEES R T LD D EE OFEFE. 558 @?/K\% 26 [AHERXKE FE
FFmCEE, pp. 125-128, 2020.

BRELE, KEEAR, S#EE Julien Kloetzer, KITIHEM, RIFHB—, $EAF
72, FETEAE, TR ERES. MREIRNTEE S R T 4 micsus D 7z D B IR E
Y a—)b. FRBIEE R 28 MIFERKE FRM R, pp. 952-956, 2022.

Xueliang Zhao, Wei Wu, Can Xu, Chongyang Tao, Dongyan Zhao, and Rui
Yan. Knowledge-Grounded Dialogue Generation with Pre-trained Language
Models. In Proceedings of the 2020 Conference on Empirical Methods in
Natural Language Processing (EMNLP), pp. 3377-3390, 2020.

24



8]

[12]

[13]

[14]

Sixing Wu, Ying Li, Dawei Zhang, Yang Zhou, and Zhonghai Wu. Diverse
and Informative Dialogue Generation with Context-Specific Commonsense
Knowledge Awareness. In Proceedings of the 58th Annual Meeting of the
Association for Computational Linguistics (ACL), pp. 5811-5820, 2020.

Xiexiong Lin, Weiyu Jian, Jianshan He, Taifeng Wang, and Wei Chu.
Generating informative conversational response using recurrent knowledge-
interaction and knowledge-copy. In Proceedings of the 58th Annual Meeting
of the Association for Computational Linguistics (ACL), pp. 41-52, 2020.

Hyundong Cho and Jonathan May. Grounding conversations with improvised
dialogues. In Proceedings of the 58th Annual Meeting of the Association for
Computational Linguistics (ACL), pp. 2398-2413, 2020.

Sixing Wu, Ying Li, Ping Xue, Dawei Zhang, and Zhonghai Wu. Section-
aware commonsense knowledge-grounded dialogue generation with pre-
trained language model. In Proceedings of the 29th International Conference

on Computational Linguistics (COLING), pp. 521-531, 2022.

Chenyang Huang, Osmar Zaiane, Amine Trabelsi, and Nouha Dziri. Au-
tomatic dialogue generation with expressed emotions. In Proceedings of the
2018 Conference of the North American Chapter of the Association for Com-
putational Linguistics: Human Language Technologies (NAACL), pp. 49-54,
2018.

Hannah Rashkin, Eric Michael Smith, Margaret Li, and Y. Lan Boureau.
Towards Empathetic Open-domain Conversation Models: A New Benchmark
and Dataset. In Proceedings of the 57th Annual Meeting of the Association
for Computational Linguistics (ACL), pp. 5370-5381, 2019.

Peixiang Zhong, Chen Zhang, Hao Wang, Yong Liu, and Chunyan Miao. To-

wards Persona-Based Empathetic Conversational Models. In Proceedings of

25



[15]

[17]

[18]

[19]

[20]

[21]

the 2020 Conference on Empirical Methods in Natural Language Processing
(EMNLP), pp. 6556-6566, 2020.

Zhengiao Song, Xiaoqing Zheng, Lu Liu, Mu Xu, and Xuanjing Huang.
Generating responses with a specific emotion in dialog. In Proceedings of
the 57th Annual Meeting of the Association for Computational Linguistics
(ACL), pp. 3685-3695, 2019.

Sahand Sabour, Chujie Zheng, and Minlie Huang. Cem: Commonsense-
aware empathetic response generation. In Proceedings of the 36th AAAI
Conference on Artificial Intelligence (AAAI), pp. 11229-11237, 2022.

Jiwei Li, Michel Galley, Chris Brockett, Georgios P. Spithourakis, Jianfeng
Gao, and Bill Dolan. A Persona-Based Neural Conversation Model. In
Proceedings of the 54th Annual Meeting of the Association for Computational
Linguistics (ACL), pp. 994-1003, 2016.

Saizheng Zhang, Emily Dinan, Jack Urbanek, Arthur Szlam, Douwe Kiela,
and Jason Weston. Personalizing Dialogue Agents: I have a dog, do you
have pets too? In Proceedings of the 56th Annual Meeting of the Association
for Computational Linguistics (ACL), pp. 2204-2213, 2018.

Andrea Madotto, Zhaojiang Lin, Chien-Sheng Wu, and Pascale Fung. Per-
sonalizing dialogue agents via meta-learning. In Proceedings of the 57th An-
nual Meeting of the Association for Computational Linguistics (ACL), pp.
5454-5459, 2019.

Qian Liu, Yihong Chen, Bei Chen, Jian-Guang Lou, Zixuan Chen, Bin Zhou,
and Dongmei Zhang. You impress me: Dialogue generation via mutual per-

sona perception. In Proceedings of the 58th Annual Meeting of the Associa-
tion for Computational Linguistics (ACL), pp. 1417-1427, 2020.

Haoyu Song, Yan Wang, Wei-Nan Zhang, Xiaojiang Liu, and Ting Liu. Gen-

erate, delete and rewrite: A three-stage framework for improving persona

26



[22]

[23]

[24]

[25]

consistency of dialogue generation. In Proceedings of the 58th Annual Meet-
ing of the Association for Computational Linguistics (ACL), pp. 5821-5831,
2020.

Yizhe Zhang, Siqi Sun, Michel Galley, Yen-Chun Chen, Chris Brockett, Xi-
ang Gao, Jianfeng Gao, Jingjing Liu, and William B. Dolan. DIALOGPT
: Large-Scale Generative Pre-training for Conversational Response Genera-
tion. In Proceedings of the 58th Annual Meeting of the Association for Com-
putational Linguistics (ACL): System Demonstrations, pp. 270-278, 2020.

Daniel Adiwardana, Minh-Thang Luong, David R. So, Jamie Hall, Noah
Fiedel, Romal Thoppilan, Zi Yang, Apoorv Kulshreshtha, Gaurav Nemade,
Yifeng Lu, and Quoc V. Le. Towards a Human-like Open-Domain Chatbot.
In aiXw preprint arXiw:2001.09977, 2020.

Stephen Roller, Emily Dinan, Naman Goyal, Da Ju, Mary Williamson, Yin-
han Liu, Jing Xu, Myle Ott, Kurt Shuster, Eric M. Smith, Y. Lan Boureau,
and Jason Weston. Recipes for Building an Open-Domain Chatbot. In Pro-
ceedings of the 16th Conference of the Furopean Chapter of the Association
for Computational Linguistics (EACL), pp. 300-325, 2021.

Romal Thoppilan, Daniel De Freitas, Jamie Hall, Noam Shazeer, Apoorv
Kulshreshtha, Heng-Tze Cheng, Alicia Jin, Taylor Bos, Leslie Baker, Yu Du,
Yaguang Li, Hongrae Lee Huaixiu, Steven Zheng, Amin Ghafouri, Marcelo
Menegali, Yanping Huang, Maxim Krikun, Dmitry Lepikhin, James Qin, De-
hao Chen, Yuanzhong Xu, Zhifeng Chen, Adam Roberts, Maarten Bosma,
Vincent Zhao, Yanqi Zhou, Chung-Ching Chang, Igor Krivokon, Will Rusch,
Marc Pickett, Pranesh Srinivasan, Laichee Man, Kathleen Meier-Hellstern,
Meredith Ringel, Morris Tulsee, Doshi Renelito, Delos Santos, Toju Duke,
Johnny Soraker, Ben Zevenbergen, Vinodkumar Prabhakaran, Mark Diaz,
Ben Hutchinson, Kristen Olson, Alejandra Molina, Erin Hoffman-John,

Josh Lee, Lora Aroyo, Ravi Rajakumar, Alena Butryna, Matthew Lamm,

27



[26]

[27]

[29]

Viktoriya Kuzmina, Joe Fenton, Aaron Cohen, Rachel Bernstein, Ray
Kurzweil, Blaise Aguera-Arcas, Claire Cui, Marian Croak, Ed Chi, and
Quoc Le Google. LaMDA: Language Models for Dialog Applications. In
a1 X preprint arXiww:2201.08239, 2022.

Kurt Shuster, Jing Xu, Mojtaba Komeili, Da Ju, Eric Michael Smith,
Stephen Roller, Megan Ung, Moya Chen, Kushal Arora, Joshua Lane,
Morteza Behrooz, William Ngan, Spencer Poff, Naman Goyal, Arthur Szlam,
Y-Lan Boureau, Melanie Kambadur, and Jason Weston. BlenderBot 3: a

deployed conversational agent that continually learns to responsibly engage.

In arXiw:2208.03188, 2022.

Jianheng Tang, Tiancheng Zhao, Chenyan Xiong, Xiaodan Liang, Eric P.
Xing, and Zhiting Hu. Target-Guided Open-Domain Conversation. In Pro-
ceedings of the 57th Annual Meeting of the Association for Computational
Linguistics (ACL), pp. 5624-5634, 2019.

Wenquan Wu, Zhen Guo, Xiangyang Zhou, Hua Wu, Xiyuan Zhang,
Rongzhong Lian, and Haifeng Wang. Proactive Human-Machine Conver-
sation with Explicit Conversation Goal. In Proceedings of the 57th Annual
Meeting of the Association for Computational Linguistics (ACL), pp. 3794~
3804, 2019.

Zelin Dai, Weitang Liu, and Guanhua Zhan. Multiple Generative Models En-
semble for Knowledge-Driven Proactive Human-Computer Dialogue Agent.

In aiXw preprint arXiv:1907.03590, 2019.

Jinghui Qin, Zheng Ye, Jianheng Tang, and Xiaodan Liang. Dynamic Knowl-
edge Routing Network for Target-Guided Open-Domain Conversation. In
Proceedings of the 34th AAAI Conference on Artificial Intelligence (AAAI),
pp. 8657-8664, 2020.

28



[31]

[32]

[33]

[34]

[35]

[36]

[38]

Hao Yuan and Jinqi An. Multi-Hop Memory Network with Graph Neural
Networks Encoding for Proactive Dialogue. In Proceedings of the 2020 6th
International Conference on Computing and Artificial Intelligence (ICCAI),
pp. 24-29, 2020.

Peixiang Zhong, Yong Liu, Hao Wang, and Chunyan Miao. Keyword-Guided
Neural Conversational Model. In Proceedings of the 35th AAAI Conference
on Artificial Intelligence (AAAI), pp. 14568-14576, 2021.

Yutao Zhu, Jian Yun Nie, Kun Zhou, Pan Du, Hao Jiang, and Zhicheng
Dou. Proactive Retrieval-based Chatbots based on Relevant Knowledge and
Goals. In Proceedings of the 44th International ACM SIGIR Conference on
Research and Development in Information Retrieval (SIGIR), pp. 2000-2004,
2021.

Peter Norvig and Stuart J Russell. Artificial Intelligence: A Modern Ap-
proach. Prentice Hall, 1995.

Bart Kuijpers and Kris Dockx. An Intelligent Man-Machine Dialogue System
Based on Al Planning. Applied Intelligence, Vol. 8, No. 3, pp. 235-245, 1998.

Amanda Stent, Rashmi Prasad, and Marilyn Walker. Trainable Sentence
Planning for Complex Information Presentations in Spoken Dialog Systems.
In Proceedings of the 42nd Annual Meeting of the Association for Computa-
tional Linguistics (ACL), pp. 79-86, 2004.

Marilyn Walker, Amanda Stent, Francois Mairesse, and Rashmi Prasad. In-
dividual and Domain Adaptation in Sentence Planning for Dialogue. Journal

of Artificial Intelligence Research (JAIR), Vol. 30, pp. 413-456, 2007.

Adi Botea, Christian Muise, Shubham Agarwal, Oznur Alkan, Ondrej Ba-
jear, Elizabeth Daly, Akihiro Kishimoto, Luis Lastras, Radu Marinescu,
Josef Ondrej, Pablo Pedemonte, and Miroslav Vodolan. Generating Dialogue

29



[39]

[41]

[42]

[43]

[45]

Agents via Automated Planning. In The Second AAAI Workshop On Rea-
soning And Learning For Human-Machine Dialogues (DEEP-DIAL), 2019.

Zhuoxuan Jiang, Jie Ma, Jingyi Lu, Guangyuan Yu, Yipeng Yu, and
Shaochun Li. A General Planning-Based Framework for Goal-Driven Conver-
sation Assistant. In Proceedings of the 33rd AAAI Conference on Artificial
Intelligence (AAAI), pp. 9857-9858, 2019.

Zhuoxuan Jiang, Xian Ling Mao, Ziming Huang, Jie Ma, and Shaochun
Li. Towards End-to-End Learning for Efficient Dialogue Agent by Modeling
Looking-ahead Ability. In Proceedings of the 20th Annual SIGdial Meeting
on Discourse and Dialogue (SIGDIAL), pp. 133-142, 2019.

Robyn Speer, Joshua Chin, and Catherine Havasi. ConceptNet 5.5: An Open
Multilingual Graph of General Knowledge. In Proceedings of the 31st AAAI
Conference on Artificial Intelligence (AAAI), pp. 4444-4451, 2017.

Yu Wu, Wei Wu, Chen Xing, Zhoujun Li, and Ming Zhou. Sequential
Matching Network: A New Architecture for Multi-turn Response Selection
in Retrieval-Based Chatbots. In Proceedings of the 55th Annual Meeting of
the Association for Computational Linguistics (ACL), pp. 496-505, 2017.

Sanjeev Arora, Yingyu Liang, and Tengyu Ma. A Simple but Tough-to-Beat
Baseline for Sentence Embeddings. In Proceedings of the 5th International

Conference on Learning Representations (ICLR), 2017.

Jeffrey Pennington, Richard Socher, and Christopher D. Manning. GloVe:
Global Vectors for Word Representation. In Proceedings of the 2014 Confer-
ence on Empirical Methods in Natural Language Processing (EMNLP), pp.
15321543, 2014.

Chia-Wei Liu, Ryan Lowe, Iulian Serban, Mike Noseworthy, Laurent Char-

lin, and Joelle Pineau. How NOT to evaluate your dialogue system: An

30



[46]

empirical study of unsupervised evaluation metrics for dialogue response
generation. In Proceedings of the 2016 Conference on Empirical Methods in
Natural Language Processing (EMNLP), pp. 2122-2132, 2016.

Tom B. Brown, Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared Ka-
plan, Prafulla Dhariwal, Arvind Neelakantan, Pranav Shyam, Girish Sastry,
Amanda Askell, Sandhini Agarwal, Ariel Herbert-Voss, Gretchen Krueger,
Tom Henighan, Rewon Child, Aditya Ramesh, Daniel M. Ziegler, Jeffrey
Wu, Clemens Winter, Christopher Hesse, Mark Chen, Eric Sigler, Mateusz
Litwin, Scott Gray, Benjamin Chess, Jack Clark, Christopher Berner, Sam
McCandlish, Alec Radford, Ilya Sutskever, and Dario Amodei. Language
Models are Few-Shot Learners. In arXiw:2005.14165, 2020.

31



&R

1.

NTHIRE 22 56 96 0] S35 - & HAR & 0P EHILEIF 7Y 2 (SLUD2022) i
SATALIATAVRT 4 TavEF—F Ty 7 BFE (2)

ANTHIBEAR 85 93 8] F5E - H 7 P & R ERILFENTSER (SLUD2021) X&h
747 Yarv4FA-—TSrrovr BFE BAD)

A 3 THELER A R A SRR AR B

NTHIREY 2 55 90 0] FFE - & R & ol FHLIERFZE 2% (SLUD2020) A&
FATaArRFT4av3F—Srrov 7 BFE (2040

Shiki Sato*, Yosuke Kishinami*, Hiroaki Sugiyama, Reina Akama, Ryoko
Tokuhisa and Jun Suzuki. Bipartite-play Dialogue Collection for Practi-
cal Automatic Evaluation of Dialogue Systems. In Proceedings of the 2nd
Conference of the Asia-Pacific Chapter of the Association for Computa-
tional Linguistics and the 12th International Joint Conference on Natural
Language Processing (AACL-IJCNLP 2022) Student Research Workshop
(SRW), online, November 2022. (*equal contribution)

. Yosuke Kishinami, Reina Akama, Shiki Sato, Ryoko Tokuhisa, Jun Suzuki

and Kentaro Inui. Target-Guided Open-Domain Conversation Planning. In
Proceedings of the 29th International Conference on Computational Lin-

guistics (COLING 2022), Korea, October 2022.

32



E R

1.

Rk - MRS

FRNTEST, RS, (SR, MART, $5KTH, SZEOKEE. MR oM
BT LEEERET Y 7. SREUES R 20 RIFERKR R, i, March
2023 (to appear) .

PR RN, SR, AR T, KRS BELERB L7 +—
XVT A EBBDDDT— Xty b DIE L ¥, SiEIHAERE 29 [AI4E
KRR, W, March 2023 (to appear) .

PR T RS OB, R TR, BRI SEAE, KA S, AR K, ER A
18, 7rf D%, #0K 1, 52 f#KES. aoba_v3 bot: Z2RERIGELEMRET L &
=R —=ZZHRE LT T — ZOVHERNEE S A 7 4. 55 96 [B AR
B2 B - EIR Y RFEALERIR S (55 13 FIRGE S R 7 Ay VROV
L)), L, December 2022. (*ERAIZIF L)

SR RN, AR T, H2ERES. BEFIM A NEE S R 7 A 2RI AN
J-ikeE~ — A —OMAHDHET. NLP #HF D= (YANS) H17H VR D
L, F T4 ¥, August 2022.

FRBEST, AREITR, eSS HE, AR T, S9AKH, EAR. A O EER
T7 Y ¥ 70D OEREEHT. NLP HFOR (YANS) H17[HY Y RD Y
L, A ¥ T4 >, August 2022.

RS E*, RIFFEN, ZILhR, RENSE, ART, SR, SR 5EE
¥ O BHEEEICHD S MRS R T 40 HENGHA. SEEUIEE R 28 [AEXR
K&, A >4 >, March 2022. (*E#RIZFIL)

FEBPER, AR, PR, AT, AT, MR, ERHREIN
DIBHOY 7 T LRFHIED RIRIVER. 55 03 A THINYS &
- R L ORELERR 2 (5 12 EREES R 7 A S Y AEDY ), F
Z 4 >, November 2021.

33



10.

11.

12.

RIEBEM*, LRSS, BT, FILAR, [RERE, BT, S,
HZIERHR. aobav2 bot: ZRERIGEAEME Y 2 — L 2HME LM EE >
AT L HIIEINTHIREER Sab « 5 PR oo R LR & (55 12 [aln
VAT LY YRI T L), VT4 ¥, November 2021. (*ERAEFE L)

IR, ARERZ, FREE, 3R, [ART, ZEKES. MEGs 27 4
DIeHtARESIFEINT AT 7= ARR D B £ TR T 5 FEHIE DIER & 751
2021 FFEE NTHIEEFREEKE, A 74 >, June 2021.

FIEEST, RN, S E, $aRM, RZERES. NEE S A7 4 DSEHiARE
NZIHATRER X A 7 DGt SRBMMYRE 27 BEXKRE, A 74 >,
March 2021.

RRIFSEAEY ) BRIREE, BN, (EREE, kA, B, EhE,
FRKIE, HZfEKER. ILY'S aoba bot: KEifE = 2 — F VIEERET L &L —
NR—=ZZRE LTSRN GES R T 4. B0 MANLHBEYS 566 - &5
PR e M RELEE S R (BE 11 BINGES AT LS YRS T L), A 574 >,
November 2020. (*EFRIZ[F L)

RIS, RESE, EREEE, SR, 52K ARROXRZFIH L 72
MEEISEER. NLP A FOE (YANS) HI5HES Y RIV L, X T4 >,
September 2020.

34



