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Modeling User’s Knowledge with Bayesian Networks
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User modeling is an important component of dialog systems. Most previous approaches are rule-
based methods. In this paper, we propose to represent user models through Bayesian networks.
Some 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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PRIOR PART

PRE:records_collectors
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PRE:frisco PRE: tower PRE:hands
/
/

PRE:location(frisco)
PRE: name (hands)

’
PRE:name(frisco) PR}:’z location({tower)

JUDGE:name (frisco)

JUDGE:location({frisco)

PRE:locaticn(hands)

POSTERIOR PART

PRE:craft_work_expert

O

Pos'rznc;no(trilcol POST :name {hands)
.

| POST:location(frisco) PCST:location(hands)
H
H

JUDGE : name (hands )

JUDGE: location{hands)
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PRIOR PART

PRRE:records_collectors

PRE;: frisco

PRE: tower
’

/
/

PRE:hands

PPE:locationitrisco)
PRE:name thands}

.
PRE:name (frisco) PRE;location{tower)

Susey
TOLD: name (fxriscol

JUDGE:name{friscol

JUDOX: locationifrisco)

rd PRE:location(hands)

TOLD:location(hands)

POSTERIOR PART

PREicraft_work_expert
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POST:name (triaco) POST: nane {hands)
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TELL:name (hands)
PRE:jofC
4 A}
/ \ ‘.
/ \ .
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/ POST: location(trisco) POST:location{hands)

i
TOLD:name (hands) .
'
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TELL:re}ation(friscc, hands)

JUDGE : name (hands) JUDGE: location {hands)

[ 2: v b7 —20F (R3E (3) Dik)
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TOWER RECORDS

HANDS % LorT

FRISCO
{records store}

3 HBHEDOWE

XERHLALHR. A7 AdiER TELL:
name(hands) = 1, TELL: rel(hands, frisco)
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DRGNS TOLD: name(hands) = 1
& TOLD: location(hands) = 0 #*$ b b, &
T, RENHEHNEL S, /—F PRE: loca-
tion(hands) DEENEL . FD#E PRE: loca-
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TIRAST 7 7O—F %M U7Te S HUEAEE
SAFLIZE o TA—HETF) v 7 AL K
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+* 1 FHEHER
probabilities after
node prior | the utterance (n)
(JUDGE:) IR0
location(frisco) 52| .21 | 43 | 43 [ .66
location(tower) 53 | 65| .64 | .33 | .33
location(hands) 53| .63 |.73 | 44 | .74
location(loft) .55 | .56 | .55 | .60 | .83
name(frisco) 49 | .86 | .86 | .84 | .84
name(tower) 49 [ .78 1 .78 | .72 | .72
name(hands) .55 | .58 | .88 | .95 | .95
name(loft) .55 | .57 | .57 | .68 | .68
(PRE:)
records_collector 42| 85| .86 | .77 | .77
craft_work_expert 51| .54 | .54 1 .70 | .69
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