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Abstract

User modeling is one of the important components of dialog systems. Most of the
previous approaches are rule-based methods. We propose to represent user models
by Bayesian networks. The advantages of the Bayesian approach over the rule-based
approach are as follows: First, rules for updating user models are not necessary
because updating is directly performed by the evaluation of the network based on
probability theory; this provides us a more formal way of dealing with uncertainties.
Second, the Bayesian network provides more detailed information of users’ knowledge,
because the degree of belief on each concept is provided in terms of probability. We
prove these advantages through a preliminary experiment.
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2 Bayesian Networks
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3 Knowledge Representation with Bayesian Networks

3.1 Designing The Language

RADVT 329 T7—=20D 7 —FICRHEREEIWICT S, AT 22 T =212
Lo THBEPRATA-OIC, TTHREENERICMEERTSI2ERTLONTE
BRETE, RIS, BHEREROMEE L. true (1) » 5\ i3 false (0) DVWIThrzR5
EIRET A, TOREIIFREHTid% (. KNOWN, NOT-KNOWN, NO-INFORMATION
DEHZIETRALELEEELTHEDLRV,

BAMICEDL I REBEOXABAET I, EDXH LTIV r—avitERTA
PIEFETD, LPL, VAT LA L—FIHEBEEITEILILRF ALV —KICWVWZIEZ
Eid, 2—FHA X TV FPOZEEHMoTWAILE, FOMDEHXEEZH> TV
CEERANTAHBIETH B, FIZIE, 2—FHR I AFALEDRREEATCEONELS
RE3HE. 2—FIIFDEDEFEVIBHEH > TWAE A, FOME L V) EBEIZAS
BWEEZLNDE, BRI ZHOTWILWIEEDLNS, ELLIHERETLIZ LM TE
Bo FDATV I PLMETET TSV, FLTEDOF T V27 FOBRY (&EI, L
BE)Z2HoTnaLEAI I LPHRTES, HHAT V7 bORFE (L) HM2T
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AR THERTAISELERAMICEET S, TXTOXIL, (label) : (content) L\ H T
K EMW B, (label) DI, PRE, POST, JUDGE, TOLD, TELL DWW P2 ThHd,
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(content) DFEBIT, BHE ., TOLAMWRTEHE L —FAHMoTVE LV RFEEERT,
REL, BTRNLZEMELARTEBIZZOMRD Tidi v,
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VzJ PEBERISAERTADPLEL 2D, ThHIFT V7P IDHEVIZZ TR
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3.2 Constructing the Netwoks
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EMSEICT %L, HE0BFOEMERT /- FE2BLTEHESNS, 32y T —
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collector” / — F i, & “Compact Disk” 2 L I — FJE “Tower Records” % &% F ./ —
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WAVE RECORDS

-
<

B4 1: Symmetric relation

(records store)

g

HANDS department

| FRISCO

N\

TOWER RECORDS

X 2: A map of a certain town

— DB RMIIA AR BARERBR L2V, £2C, MHERERTLDIC. F¥I-/-F
*EALZNERHBEFREF O/ —FORBOF/—F b L HI12Fy b T -7 2K
T3 (K1) 9

—% . v b T =2 D posterior part TiX, 7NV POST % #HF o8&/ —Fii, TELL
J—=F&EF/)—-F T35, HBiZ, BEMOBRERT I L TITRbN S/ TELL / —
Fid22UEDPOST /—FOXBOF/ —FLidBEadbdb, EE, HZLDF XA
YTCHIEDOFEATIE., DAEOMNENOHBIZ, 2T TIZH > TV AHDEDLE
EDEBRERTILICLL o TiThbN S,

RAVT 32y b7 — 7 TOERRIEROBNIZ, EENTH S, G/ —F., $4bb
TOLD, TELL L SXMHF &z /—F, 2220 LD/ — VD@D F/—FNEeib Xk
AV M TR ERTAIE T, BHRELERIATE S, fI . EFEANCELLHE.
I—FOREN [#7—-Va—F]» [T —-La—F ] CEBRT, FLrbbnlLa—
FIELHFETAHETH, TOLD & F~NMAHT S H/Z5E#H / — F i, PRE: name(tower)
& PRE: name(power) DR AZH / —FETAHL5HEATE, fEI R/ —FIC52 55K
FEERIILI-T, FHEEPOBONIEIL LEERBMEEELIENTES,

JUDGE & RVfHFahz /) —Fid, EhEFhELEHDOAFZF 2, prior part D
PRE / —F & posterior part ® POST /—FD 220 6% K- b 3hb, TibH, 21—
FAHDareT Mo TVADIE, ThEXNELYy Va3 VPRI ZRLLTTICH
TWzd, HEVRVATAPLERONLPLH > TWAEDHhDVTIANTH S,

BBEDODA Y FT7—=70FI 2 3ICTRT,

4 Examples

HEFIIOVTLI—FHRV AT LIEMTIHEEEZLS (H2) VAT AEEIDR Y
P =2 %FBT 5, MEEXZI-FORM»OIEE 5,

(1) user: 7V AFEZTTH

ERIZIE, ADCBRERRL—FORENPLF Y VT — b O RZEEBTILEND S
A ZOFHIIREOH ) FHEE BRI Z, SDOBE ANXERBINTAILEIZEST, VAT
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PRIOR PART POSTERIOR PART

PRR: records_collectors PRE:cralt_vork_expert

\\ i Pos‘hllc.-utnuo) , POSTiname (hands} m?:fu'nalt.ouar)
SN \ H / /
S~ \\ H /I /I
~ ) H / /
Q i ’ TELL:nsme {Erisco) TELL: nama thends) / TELL iname {towar)

Py ¥

H

3 POST: location{frisco) POST: 1ocation (tover)
H

PRE.trinca PRECover PRR:hana.

¥ L]
/
A ;/
PRB: location(trisco)
Pllxn;nlhmdsl
\ PR

- H
PRE:name (frisco) PAR:location(tovaer) g:1location(hands) &
e

”

POST: location(hands)

Yow:nu-ult‘ml

TOLD:locstionitrisco)

Pra
-
-
-

JUOGE: name { Erisco) JUOGR: location(frisco) JUDGE: nase {hands) JUDGE: location (hands)

& 3: Example of a network

LiZL—FHHBEDRMEMoTVAEY, EOMUBRMSLVEN) T LGN E, £ v
P =225 2 6N BFEHE E = {TOLD: name(frisco) = 1, TOLD: place(frisco) =
0} THr, MEERBLIHR, 21— FEFNVFDDH LS ¢ DERIT. FOKRERIESE
P(z|TOLD: name(frisco) = 1, TOLD: place(frisco) = 0) £ LT##obh b, ZDFHKR
E. AV P2 REFHET A LICL o TEERON LD, 22 TEBHADLD, ZDiER
BREMEISEo TV T EICT 5, ERICIE, FOHERBRBIIEMTREV, 5/ —
FOREELZEAZOIC, RYOLTO/ - FORB*ERTILENHLDPLTH S,
29T = DFED L OHIT Y Ia =Y a VAWBELRADIIZOBAILL 2,

I-HEHCEMELRT “7VRI"(LVa—FE) W) R H-o>Twi, £oT,
/ —F PRE: records_collectors DFER % ki, [FEFIC records_collectors »¥%1 o> T
WaLBEbh3a/—F (fboL a—FJ5: PRE: tower, PRE: wave) DiEER% FiT 5,
ZFDOHE, oD/ —Fh b, FZORKERYT/ —F (PRE: location(tower), PRE:
name(tower), PRE: location(wave), % &) ICERB %252 %, b, NBEORHED / —
Fid. #DRELICHBINED )/ —FOHEEE LTS, ZZTid, PRE: location(tower)
b, R L LTPRE: location(hands) DR LM,

RIS, VAT LARBEROL-HFEFNVEFIHL T, BREXERT S, SNIIRFERT 7
YFOHETHD, TITI, NV EVIHEERBACEI L FROLLREL L Jo

(2) system: NV ANHEAN300 A— P WIFEEATT IV

WERIE LR, Y AT L135EH TELL: name(hands)= 1, TELL: rel(hands,
frisco)=1%% v b 7— 2 IZMNZ %o (BEIORBAIMBOBE & ORGRERT I L TITebN
AT EITER, ) EDIER. / — F POST: place(frisco) DR, P(POST: place(frisco)|E)
DBENPB, SZCT, ERINETICBOALETOREROEEER T, RO —F DR
BUTOL)THhHol, '
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node prior | probabilities after ...
(JUDGE:) (1) [ (2 [ 3) | (4)
location(frisco) 514 | 211 | .433 | .432 | .659
location(tower) 488 | .690 | .672 | .306 | .701
location(hands) 485 | .685 | .760 | .434 | .739

name(frisco) 475 | .870 | .861 | .802 | .796

name(tower) 475 | .796 | .775 | .631 | .896

name(hands) 465 | .545 | .874 | .827 | .827
(PRE:)

records_collector || .396 | .871 | .841 | .643 | .620

3 1: the result of evaluation

(3) user: NV XDHEFH LY THA

Z DREEHD S EH# TOLD: place(hands) = 026N 2, I T, FLOHENEL
%, /—F PRE: place(hands) DFEERNZEL, €04 R PRE: place(tower) DHEF D
BA T B, BEFEER ST »F —13, iE# TELL: rel(hands,tower)=1 %52 . £9 hands
DJFFERTZ & ERAAT,

(4) system: NV XiEF 7 —La—FORPoTERIDELTT

S DBBHIX, hands DALBIZ2PWVWTHOL—FOBBIEEB TS 2 A 737 Tk <., friscoD
B2V THEREEYEX S, 52 ONIFERIZ. 7 —F POST: place(frisco) DFEZE
4. /—F POST: place(hands) ¥t LT, EBEZ5X5»bTH5,

PLDeEZ2Fo7 2y VI — 27 OFMERFR IR T,

5 Conclusion

KRBT, L—FEFY IV ITANDRAT Ty T7TTO—F%REL, FIL.ARNATVT Y
2y b= EAVTHELERBTAFEZRLU . #ERIIA Y P77 DFFEICIEST
BECfTrbNb,

—RITIE, RATT Ry b — 2 R ERECEETA - ODFEEIX NP B TH 5 25,
STHEBMICHER O MBE (Mt Ialb—vay) o hTwa, ALILBITAELD
FRIEVEESHEEMICIINPRETHAZ ENHONTE Y, EMBEIC L 52BN
RENTHELVIBERZELD L, AUBEOHLONTWAERA VT Y770 —Fidk
s, ERCIE, BRXMLTEEINCLTH, RECHERETIRY Iab—Va
YDARXPIEEY, L2 L, EFFEICLIZREVHERIBRES LTV S (6]

A—HFEFLOFHEFICANLE, TRERFERICRETAIBEINLEL D, B
BAERT I ViR, -FEFNESBLOD, YATFTLOBMNEERTLAT 7 2ED
Bt 790 F ko TREENALT T Vi3, BHS LR LOREXHA L -FHERBI X o
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TiHtish b, ZT—HWEFNOERIL, COFMPAKICEL S I & T, HEREIIC L 250
AT A LATHRS,

BRASELEOFH CIE, XIIT V77 u—Fit, 77/§%mt FEH DREBR AR IY
(6] DHFEFTOH|END S, 4L, TTERMWCZI—HFEFI X TIIRAVT 7SO —F
AL, CRIEIMEVAT AL o TI—HFEF) VI NRLBLEBREEZL 22 L
ZRADPOTHD, £, 2-FEFVEMEOBRER L ERCBRLE ). KAlX, &
EhbOR#EEITL) (N MEVATLEBEPTHEN, 2—FEF) /T th L L
T, MDOEL DEREFIIRAIT 770 —F 2 RATAFETCH B, XAVT VTS
O—-FOFFIE, ChOoDRLIBREZOMOMBLHEIEESTIZLICLH D, BIL
IS, EBREZVBERCBRLEIMEBHRMNE VAT LYBETFECH S,
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