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User’s Utterance Model and Cooperative Answering
for Question-Answering Systems

KoicHl Yamapa,! RuchHiro MizocucHit and Naoki Harapaf

A user’s utterance model and a cooperative answering model are proposed for question-
answering systems. Many models for cooperative answering have been developed since
early 1980s and have shown that they can achieve some form of cooperative answers.
Bowever, the coverage of each model has been limited. In this paper, we propose a model
that covers various types of cooperative answers. The paper starts with the user’s utter-
ance model that relates an utterance with its intentions. Then, it classifies cooperative
answers into several classes and discusses the relations between the user’s intentions and
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the classified answers.

An intention recognition mechanism is then developed employing
domain-independent rules and knowledge about the topic object.
tions are used to generate appropriate cooperative responses.

The recognized inten-
The proposed model is

verified by a prototype system that we developed.
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VR EIEBEEANCH A Yes E15A. i, B
B E U TOREERMMT Yes %

HMBEYRT AT 52 - FREE TV EHRANIEEO LR 2271

RFE—FEVICE>TNAAL VDAL —AR—R EFEE
U, AMEHRICE-TRELHEARD 5. 2L
T, ZOEERKRT 50— VORIEIRICEE DL
B> T—DOEBEREF Do s THERIC KK L/ &
&, BIUREED —VICEA 5 T &0 & » TRE
BRAINDTON S,
(4) REBEHAM
HEEEH ORHRRMAEEE I N Z OB RFTHEIC
otk x, REBORFENEAARL ThZRET
%, —fRcIREBENOAER R Z 0 ENOEREH
WL, TOBRNAEERT IO 7 VAT LHREIC
12BH, TITIOBELFETITD.
THOTREZBRZOEL M, TOfTRICEENS
BHROWEZBRBL TV 3, FIZIT THREENRETS
D/NRICH D ) [TROFHRRGIIBEEMNEE /S 2 b
ZOWHAICETEEONYEETHS. it->ThHHIE
KD ENBNOEDS, ZOBREHRE IHESGD
WIS REOHRTE S WX L RFENALERT
T &0, OB TIIHOENEL BB TE
ABTEITND, 1L, FHEEABERAD LSRR
SEENAENERLZSDICELIRNED, ZDEEEE
HUHREHOBHRICRET 5. BHEIT B L, ROF
JETHREFHRAE TS
1) Wl INROEHREE E RERATHEICH
WENTVBER 4.2 @k s (H). 2h
DEROBAI (LAD.) #—D®ESR
2) ERINIBRERU LAY 5 2 £ o REBEH
AT, L, ENBEEO L2 RREUAR
EROLDICRD, BROBROL2IHES L
LHIBATRBEHAZET LV D BIKRT, K4
i85 2 5N f: nomal-area O EIFNTEETS.

FEBUTA VARE VARRIAZRWSC
& THEKT 5.

(2) BEEEHAm

B B RAT N3 BIRICR L Fe T
HHEERERD, 2hicHd3552H
B & RBRICAERT 5.

(3) MHEEHAIn

Mg ERMA AT S o3, B
IEEBD T — 2 PFEEL IS &

enjoy (S (pastime pastime P) (place hall H))
PC: go-to (S (hall H)), DE=satisfied, PR=2
enter(S (hall H)), DE=safisfied, PR=1

enter (S (hall H (fee money M)))
PC: pay (S (money M)), DE=satisfied, PR=2
is (hall H (status h-status open)), DE=ask PR=1

go-to (S (place P-(distance far F)))
PC: take (S (transportation T {for place P)))DE=salisfied, PR=1

take (S (transportation T))
PC: is (transportation T (status t-stalus operaled)).
DE=satisfied, PR=1

WICK > TZEDEERD DB A FD
PVERHDL, BT V—LDF—F
YEAFMALTCEET S, ELRNEX

PC . #i38%M, DE 774+, PR EEE

B 5 fTamik

Fig. 5 Knowledge of actions.
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3) REBEEREEO0S0NES, 1) 2#kddo
BEMICHINIE T OREBBRAES.
ZCT, DAEBLIERPERD 2B453KROBEE
NG TEIRT 5.
1) BHOEBHRBH T TN EREBE.
2) VFAREA VREVANBNT Y 7 A EESR.
3) V3AVERD T, £DH5B—DWNEETH
BEBEIR, FEAEE.

4) 75 ADEREB T, FEMBA VAL VATH
ZEAIRIERED S 5 X2 HE S

5) 7 3 AMBEELINEE, FEENZAVRE
VRAEBRTD.

Z CTHHOFINAERERT 201, BRINEDK
OO EEET S 2 —FR—RENOFHEERETH -
T, BHEEOLRMBRENEZEIO NI L L TH
5. %7, fVREVREIDI FRAEERTDHOERY
5 RIC L BEBIEEIRA VR R VY RICHA~D L HER
BENEZEZONEDOTHY, XLICHEELELT
ZOEFEEPBBEHREIS > TOBEABZOLST
5.

BIZIRIICRT FEEE I O BIER M exist(train T
(for seashore S) (depar. time morning)) 237z X1
N EFB.

take(user(train T(for seashore S) (depar. time

morning)))

(38, BwE~TLFIEICED. ]

ARG E L RERMICIEICE DN 5 O, train,
seashore, morning M=2TFTNTZ 53R TH5B. T
DOEARKEEERNIS 5700, T TEHLAOKRSIC
BIREBEZE T EONH ELE S 0EEND., 1
RBENBREEHRESZD, dLRTHIEKRIEBE- -
ZOo0HBLEETH S train ORBFREEST. 2L
TEERENTANZBE T2 2 REBRELT
2—PIRT. CTTHULEBTOED D ICEEDS
HDA VAZ VABA->TOES, 4 VAZVYALD
7 5 ADMBEREIND D seashore DAEEHHIEES
i, BIZTHCH 22 0FEBLNTLOTHNEZE
DT EWRENS.

5.3 EAMMIGE

(1) FHEBRFEERAMI

BB INEER T 52 720103, Y2720
2 —F ORI E £ DETOREL BT LR 2HL
RSN, LALERNELZENE T 205 T
i, YAFLICHT 2 -FOMER 5L 5N H

Nov. 1994

MICEA B C &R &EZ, DK HHEHA I
BRI RS 5.

(2) FREHEMhAin

CDIGEARERT 513 EEO M L FEE LR B
WRABZ DEMABLETH LD, chiz7r—a
DF7 4V FEEREBREE F A A Y=V ERNTES
5. WEMEHAOS 2RO RBEMEICDNTH
fan, sl F—E VIck > TFA A4 Vvr—hsid
BINTEBEONIETE. T, ZOMEMBRE
BNTWEFT7 40 b ERIIBERICIFFEETH S &
HIWL, ZDEAERRL IV — VORI OREATE
BEOHEH T 5.

(3) EEEEfmmftin

TR AL, FFEEOREAEET A EENS
BICEhbLTEEE BV TH S EXITONS.,
nid, FFEROBRERKRT L VA4 Y-t
Bah, LarURifEHoERo&Go—2B8EEsh
THEESBYOEMEB ORI &, BRI &% 5R
T LK > THERRT 5. FEERMA e 3 EEmE s
UTDF7 47 b SRER T &, B fov—hsdE
FEHEE ARSI - T A T ENER B,

5.4 FRICKBIHE

HENC X BEED D biTERicEL T, 7v—
LDF—FEVEL T2 —F~DEBAHTC L TER
95, BREREMRBEENOMmIcEK LI &
WKIThbh 205, BYSA VT IA Y P ETS DT
B, BU2BRHROIEEE - DT LT EDOTIER
<, KRPRIROEMPBHKRELEZELOND.

6. EEFELUETH

6.1 EEOHME

12 BEOBANICED - bHEICHEMOE K & # <
B#d 5 DI DN THEEATTY, BINEEDER
EiTote. Ry 274 TREBMRIEEENOETA
AL, WWERETR&EHREAEORTHNT 2. &
%13 Sun workstation k2 Kyoto Common Lisp %
AWTIT - 7o, EZEU HBNEER, FHEEED 3
BET T EERAISED S BHBERN INEKRL
SEMTHS. BOO6EMD > LIGHEERMAM, &
HERE AT, JREEMEE AT, ERISER 7 L —2a 0
F=—FBVEFAA YNV —NERONTERTESEDT
by, FOORMHERMNINE BRERERIZ S
BOBRADBKEEEbN S, DTICOSEA RO T
NI ) XLkF DD,
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1) BEERICHL TERICEERERKRT 5.

2) REFEWEHRT 5.

3) EEENERFEWORHRSKEERD, 5. 15O
FHETEREE 2 RS 5. O THIRMHER, Fi
BRBEBThbNic 5K T, FHRBESTLIL
5 5), FHEISEMZT NI 4) ~.

4) EHEIEEL Yes/No BHEIcxd 5 Yes THUL
FHEEBERAMAZ RS 5.

5) INURIDIGETRIHRGZMSEE S N, REH
I DZFEFTHARAEENR & & I3 RBERAINERES
5.

6) BEEERZHRL, BRI N2 ES 5.
BREHAINC L > TREENBEEI N & &
B, BTSN HEBND S BEERE HHE
5.

7) T

6.2 £ 17 fl

(1) ZFEEHAI - BEEERAS

WROEBOBEBRBENBATIENS.

know-is (user(flight F(departure morning M)

(destination airport
Tokyo))).

[ERfT20EOHRBIIHTTH ?]

¥R F LRHEIRES -2 Oh0 S CORMGIE
SEAET. departure A% morning DA YR X VR
%I, destination AS Tokyo DFASSH & IFIH~N —
ACRARINTOE, £ 0T T HEEGED Yes
BUHAL, = v FURELZORZEFEERMSNE
LTHAT 5.

is(flight 305 (departure morning 8: 00)

(destination airport Tokyo)).

[T & 305 M3 A-R1 8 FOHFETT . ]

CoEE, HEENOEMF, Micdb=yF LI
PRAINS. CCTHED flight THELT5L
4.4 HoFl LR L TR 30D R2sEAS N, FE
HREZRDO L5IKESN 5.

take(user(flight 305 (departure morning 8: 00)

(destination airport Tokyo))).

[FURFT O4-H 8 Wt D 305 TR . ]

WICC DRFANIC RAEFIA S ICER L THEEE
RAEBE25, D& XFTETH 5 flight @ reference
HiEARBE AH, C CiTid gate-no, departure,
destination D=2DBMMNIERIN T 3. Lol
BEOTOREEENNICHON TN S o D EH &

BHIBEEYRFL2EBY 52— FREET NV EHFHIEED 4R 2273

N, gate-no DOV TDAHBEEEBERBEREINS.
know (user(flight 305(gate gate-no ?))).

[305 EOMHFES — + &M 5. ]

ZLTohicxd 2 B BEEERANE L TORD
LoIcHIEn 3.

is(flight 305(gate gate-no 3)).

[HHERF— M2 3F/ICEDET.]

(2) WHERELE - REHEA D - BEFEA I

Ql oHe, ROEHEEXBATEINS.

know(user(bus B(stop place?) (for museum

YM))).
ZhiCHd AEEGSE, bus 7V —2DTFAL7 L—
LEFNRDE L LITE>TIRD DB LN S.
is(bus bus-34(stop place No. 3) (for museum
YM)).

(2D RDERFTIL3HTY. ]

FEEDHEERNETH S 75 EREBNEZ O/
BEBFE B IENIORL AL S IKBLN G, & O THIE
EMEEDOIRAEDS closed TH 51 ORMRELMESTE 2 &
N, RO LD ICHFHREESTDON B,

not(is(museum YM(status h-status open))).

[Thd, BWEEMEEHOTOEEA.]

S5 ICHRFANOHEREGNTES NI, RE
BRANETES & T3, 20T, REENEHELX
NIZOEHESRHDORTICHDLN 5 15HIT YM TH 5.
FCTRNERU L7 V=24, DF D museum A
FEOREBERESGYNFB - R OPHSHFET. O
#4, museum @ normal-area ICE R X 1 7z HilH
(the-neighborhood) Wiz#Z]IIZEMEE (KM) 2%
L, ROREBERMIMSTON, HI1Eh 5.

enjoy(user(fine-arts X) (place museum KM)).

[ NIEN B 5 KRHKR T . ]

& 51, museum (D reference %13%iC special BiEAs
»0, KM @ special BHICI3EME R <9 2 B
TEHD3D 5 1 DR O BEEBHRA IS E 30D 5.
is(museum KM(special exhibition
impressionism-ex.)).

[HRNERECIHRRBEZL>TET. ]

(3) fREFHHAM

Q8 DEHMEMEREFEWIR 4L AHTRLILSIC
ZNETNROELIICEONS.

know-exist(user(TV-set T(place room the-LR))).

watch(user(program P)

(with TV-set T(place room the-LR))).
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ZOBTIZ place Bkl the-LR s &> TV-
set DA YR EZ VAMBIEOIH, £ TEBEEEELT
No ZH 19 2. NI RFBEH O FHELHE exist
(TV-set T(place room the-LR) 2 & FHEL T 37
Y, REEHNBETAREEL LS. REBHROBEMIL
TV-set & the-LR TH 5h5, TVset B3/ 5 X Th 5
7D ETORBERERNKYMB -2 Db 5
3. LU place B#DS the-LR T TV-set EF U
normal-use ZFFORBEFRNIL (TV-set BEHET
H5) 1<, KT the-LR ONRBFERAZEST. chiz
BRROEMTH S 72 X 4 D normal-area, normal-
place AR TZDOROPOROHLELX TS, 4
LT place B DS the-bed-room Tih 3 TV-set
DA v RE v RERDY, RORBIERMA AL I14
5.

watch(user(program P)

(with TV-set TV-set-1(place room
the-bed-room))).
Z DEFAT reference DEDIS W 7 HEAEERIIAE
HEINg, EEFERMANETOHhEE.,

. 8 bhbbHIC

BHIGEY 27 21080 2 HBENIGE OO & 458
BTV, TNORERT ZHEAERL 2. AFET
B2 -V ORFEOENAE T —NVARTES = —F5EEE
FUEBAL, TOT =V AROHFDOTA L~ DI
DENEHHZL, 2ho0BRICET 38 %2 £k T
%L ETHANIGEEERT 5.

ERHER RN R — v &SR YA DT
OB, @] E0SFADAV—LPNIZEDRE M
TATANTNTREAEILINTOEL, FhED/ 5 2 —
ZHTNTEHTEIONTV B LN S EKT, BX
Hesg— N2 F AL YIRS TH 5. Tk,
WEEERONARRIGAICEDETEINS Y, 2D
P A I ANTH 5. BRHERIZBDICV—LETE
AU CRAIRIOTAZE %, FEELLIIROMA
BHEZRAONCTARORKLETS. Rilick-TR
BRABEEORROEAR, DORRENZ DTS
PBETONDEFROMEA N THRET 3,

BENEERICOL I UTHRL 2BNAH T
ERT 5. KL, fRGEREREZRTT 3200
BHERM 2B BENH B0, [TAET 348%
RoTeho 28, $, BlRMIsE0mEan
ISEOFORMBEISER N2 4 YO RERC BT 2 4

Nov. 1994

MAENELT S, ARMTREINLAEEDTHHL 2T
NTOBRICEDERF EAREL, BXHERIK
ENREERT HORODVTEERTFO, AFHED
BiEA L .
SHRBBINHENIGE O EE AT 5 Lk
RADPREFERL T 2 HENESREXB v 2T
LINE2O DR L TCAEFVERBALTFTETHS.
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