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Abstract

This paper describes a work about
dialog managing in the context of a
Computer  Assisted Language
Learning (CALL) research. In this
paper, we choose to focus on the
dialog management which is
modeled in terms of tasks and
methods. The following sections
describe the semantic analyzer, the
dialog model, and a few results.

1 Introduction

We will present a double model (semantic
interpretation and dialogue management)
for human-computer dialog in the context
of a computer-assisted language learning
(CALL) system. In this environment, the
learner is implicated in an interaction with
a virtual partner around a task (a recipe) to
perform in a virtual micro-world (a virtual
kitchen) [Lehuen 00], [Michel & Lehuen
02]. Related works exist, we can mention
[Hamburger 94]. The following figure
shows the user interface of our system:
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2 The analyzer

In this specific context, the system will
have to deal with incomplete or
ungrammatical  utterances. So  our
constraints are the following ones:

* Modularity: it takes place in an existing
CALL architecture. More particularly,
it is in connection with a virtual
environment implemented as a micro-
world;

= Robustness: it has to deal with odd
utterances. Moreover, even 1if the
learner uses correct words which are
not in the lexicon, the interaction has to
be continued;

= Non-determinism: it has to be able to
produce partial or multiple
interpretations for one utterance in
order to carry on the interaction. The
context of the interaction has to
complete or select them.

We start from existing robust methods like
“skimming parsing” [Dejong 82] and
“chart parsing” [Winograd 83]. But the
semantic analyzer we implemented is able

to generate lexical hypothesis when
unknown words impede its process
[Michel & Lehuen 04]. Then, these

hypotheses are used to engage a dialogic
recovery strategy using the words
recognized by the analyzer.
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Can | | | put fhe§g§-in the fridge | ?

ingredient l
put | container | in ‘ place ‘
utensile

Can | action ?

Fig. 1: Example of a syntax-driven hypothetico-
deductive analysis

The figure 1 shows how the sentence “Can
I put the egs in the fridge?” is analyzed as
a question on the basis of one (triple)

hypothesis about the unknown (and wrong)
segment “the egs”. In this syntax-driven
hypothetico-deductive analysis, “the egs”
can be an ingredient, a container or a
utensil. The analysis has three different
steps: the lexical cover checking, the
syntactic cover checking and the syntactic
recovery. The lexical cover checking
verifies if all the words in the utterance
belong to the lexicon. The syntactic cover
checking verifies if a syntactic pattern can
be applied to the utterance. The syntactic
recovery reorganizes the utterance to find a
syntactic pattern. This recovery succeeds if
after having reorganized the sentence, a
syntactic pattern is found.

good
syntactic | « put the eggs in the fridge » (1)
Good lexical cover
ood lexica -
Syntactic recove . .
cover bad y succeeds Yol put in the fridge the eggs » (2)
sycrgtsg‘ilc Syntactic recovery | « the fridge » (3)
does not succeed | « open » (3)
good With hypothesis « foo put the eggs in the fridge » (4)
syntactic
Cover Without ) )
Bad lexical Hypothesis « put the foo in the fridge » (5)
cover :
Syntactic recovery . .
Succeeds « put in the frige foo the eggs » (6)
bad . Syntactic recovery |- foo the eggs foo » (7)
syntactie does not succeed 8
cover «foo » (8)

Table 1. Examples of cases the analyser must handle

Different interaction strategies can be
chosen given the analysis results. The first
step is checking if the analysis’s results
correspond to the applicative (state of the
applicative task) and interactive context, in
this case, the analysis is validated. The
second step is creating the partner’s
reaction from the applicative and
interactive context.

3 The dialog model

The second part of our work focus on the
knowledge of the dialog and the domain
levels which are both modeled as tasks and
methods. This approach is coming from
research on generic mechanisms for
problem-solving. It enables to rationalize
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the behavior of the system and provides a
framework to design an abstract,
implementation-independent description of
problem-solving process (fig. 2). In our
case, the domain level is only a pretext to
engage dialog situations and to make rise
linguistic problems. So, the dialog level is
weakly connected with the domain level:
the repair strategies are more about
language and less about the task going on.
Figure 3 contains some tasks and methods
to engage a dialog. You can see four tasks,
one decomposition method, one iteration
method and two execution methods.

Methoo

-NaMme
-pre-conditions
-favorable context

T

Task
-name
-pre-condtions
-post-condtions

1.*

Execution Method

-procedure

_01 Decaormposition Method ‘

[teration Method

-stop-condition

Fig.2: Task-Method framework as an UML
class-diagram

(task T-structure-dialog)

M-structure-dialog))

(name

(methods
(method-decomp (name
(tasks

M-structure—-dialog)
T-open-dialog T-dialog T-close-dialog))

(task (name

(methods

T-open-dialog)
M-open-dialog))

M-open-dialog)
F-open-dialog))

(method—-exec (name

(function

(deffunction MAIN::F-open-dialog ()
(assert
chocolate cake?"))

(to-write "Hello, can you explain to me how to make a

(task (name

(methods

T-dialog)
M-dialog))
(method-iter M-dialog)

"(stop dialog)

(name
(stop-cond

"

(deffunction MAIN::F-listen ()
(assert (waiting-learner-utterance))
(focus IHM))

(tasks T-listen T-respond))
(task (name T-listen)
(methods M-listen))
(method-exec (name M-listen)
(function F-listen))

Fig. 3: Some tasks and methods to engage a dialog

According to [Trichet & Tchnounikine 99],
a Task-Method model can be decomposed
into four layers, each layer manipulating
data from the lower one. The highest layer,
named control, deals with the way the
modelized task is performed. It can be a
simple algorithm, a classical expert system,
or even a higher-level Task-Method engine
(fig. 4). In our case, the control of the
dialog level is performed by a simple
independent algorithm, whereas the control
of the domain level is performed by
specific methods of the dialog level.
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Dialog Level

Control v
High-level actions High-level actions
Abstract notions Abstract notions

TM primitives TM primitives

Domain Level

Fig.4: Task-Method model based on 4 layers

These models are fully implemented in
Jess, a rule-based environment for the Java
platforms. A first experiment has been
conducted to test the system and its
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robustness. In the interaction logs, we have
observed the different awaited dialog
situations.

4 Examples of dialogs

In the logs, we found the different
interaction cases we expected. For a given
group, on forty-six exchanges, we counted
thirty-two exchanges linked to the task
without any problems (Figure 5), fourteen
exchanges with linguistic problems (Figure
6), and one exchange with a problem about
the task (Figure 7). The exchanges are
translated from French.

Learner> Take the milk

Partner> I take the milk from the fridge.
Learner> Take the cream

Partner> I take the cream from the fridge.

Fig. 5: Exchanges without problems

Learner> Open the cupboard at the top on
the righ

Partner> I do not understand when you write
« Open the cupboard at the top on the

righ». Which cupboard do you want to open?
Learner> Open the cupboard at the top on
the right

Partner> I open the cupboard.

Fig.6: Exchanges with linguistic problems

Learner> Take the milk
Partner> I understand, but it has already
been done

Fig.7: Exchange with a problem about the task

The learner’s utterances were relatively
short (from one to seven words) but this is
mainly due to the nature of the task. The
figure below illustrates this phenomenon
for a given dyad:
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1 Introduction

Two DRT representations are introduced in
Kamp et al. (2005). The first of which
deals with presupposition and the second with
propositional attitudes. However, neither rep-
resentation deals with degrees of belief nor
with speaker/hearer representation. The pa-
per proposes a reconciliation and extension
to these two DRT variants in order to repre-
sent degrees of belief and enhance the link
between the linguistic content (utterance) and
speaker/hearer representation, thus achieving
an enriched account of presupposition.

2 Examples

The ‘strength’ of beliefs held by speakers dif-
fers from one situation to another, and de-
pends on whether the speaker is introducing
the topic of the dialogue. A weaker form of
belief, called acceptance, is introduced to per-
mit a form of differing degrees of beliefs. Ac-
ceptance represents the grey area where infor-
mation is put on hold, not yet believed, but not
rejected (Al-Raheb 2004). To explain what is
meant by belief and acceptance, here is an ex-
ample:

(D

S1: I must buy Vincent’s wife a birthday present.

H1:I didn’t know Vincent was married.

S2: Yes, he is. His wife likes chocolate.

H2: She may also like flowers.

S3: I’ll buy her chocolates.

127

The speaker, S, presents the presupposition
(here it is new information to the hearer, H)
that Vincent has a wife. Initiating the topic of
presupposition allows H to attribute a stronger
degree of belief to S about the presupposi-
tion. If we contrast example 1 with example
2 below, the stakes of the strength of beliefs
would be much higher for H when he is re-
quired to perform an action than when simply
going along with the dialogue.

2)

S1: You should buy Vincent’s wife a birthday present.
H1: I didn’t know Vincent was married.

S2: Yes he is. His wife likes chocolate.

H2: She may also like flowers.

S3:But she prefers chocolate.

H3: I'll get her some chocolate.

In example 1, where H was not required to
perform an action, it is safer for S to assume
that H accepts the presupposition, as H is not
committing to doing any task, than to assume
the stronger case, i.e. H believes the presup-
position. However, in example 2, where H
agrees to buy Vincent’s wife a present in H3,
i.e. H commits to perform an action for Vin-
cent’s wife, S concludes that H believes the
presupposition and adds this to S’s representa-
tion of H’s beliefs. These two examples show
that certain pragmatic conditions can have a
bearing on ‘strength’ of beliefs, which go be-
yond truth conditions. Our focus is on the
compatible representation of ‘strength’ of be-
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lief arising in presupposition.
3 Speaker/ Hearer Representation

This section explores the relationship between
Kamp et al.’s two DRT variants, which can
be linked and extended to provide appropri-
ate representation for Speaker/ Hearer inter-
action. Kamp et al. (2005) discuss two
separate variants of DRSs (Discourse Rep-
resentation Structures) for beliefs and pre-
supposition in DRT. The first only includes
presuppositional and non-presuppositional as-
pects such as those shown in figure 1, to rep-
resent the linguistic content of an utterance
without mention of cognitive states. Figure
1 shows Kamp’s separation of presupposi-
tion and assertion for ‘The rabbit is white’
without dealing with beliefs. The first two
nested DRSs show presuppositional informa-
tion. The third nested DRS contains the non-
presuppositional information, the assertion.

Cxl x2=1 x"i
C(xI) rabbit(x2) rabcb(l):(;;3)
rabbit(x1) C(x2) white(x3)

Figure 1: Linguistic Content DRS

The second DRS variant deals with beliefs,
desires and intentions but not the presupposi-
tional and non-presuppositional content. Fig-
ure 2 shows Kamp et al.’s (2005) formulation
of someone who is shown a box full of stamps
and told he can keep one. That person sees
part of a stamp that he deems valuable, so he
forms the belief, BEL, that there is a valuable
stamp in the box, has the desire, DES, to pos-
sess the stamp, and the intention, INT, to pick
the stamp from the box to fulfill his desire to
own the stamp, 2d1840GB.

However Kamp et al. (2005) do not estab-
lish the link between these two DRT variants
to explain the connection between speaker
generation, speaker’s utterance, and hearer
recognition. To establish this link, a new

128

sa

poss(i, x) >

.| “2d1840GB’(x) > » EA)

.| pickfrom(, x, z) >

Figure 2: Propositional Attitudes DRS

s:Att(a,

DRS representing both the linguistic content
and cognitive states of two participants is es-
tablished. First of all, each DRS represent-
ing an agent’s, (i.e. hearer’s or speaker’s)
cognitive state includes the two personal ref-
erence markers ‘i’ and ‘you’. When ‘1’ is
used in a DRS, it refers to the agent’s self
within that entire DRS. To refer to the other
agent, ‘you’ is used. To make the link be-
tween speaker generation, linguistic content,
and hearer recognition more explicit, presup-
positions are marked by a presupposition la-
bel ‘p,’, ‘n’ indicating a number. The labels
increase the expressive power from an essen-
tially first-order formalism to a higher-order
formalism. Assertions are marked by ‘a,’.
Similarly, DRSs inside the main speaker or
hearer DRS are labeled ‘drs,,’.

The reconciled version of DRT employs
both Kamp’s intention and beliefs spaces.
However, the belief space is expanded to in-
clude the speaker’s beliefs about the hearer’s
beliefs. The beliefs of an agent give the moti-
vation for making an utterance, and the recog-
nition of an utterance gives the hearer an in-
sight into the agent’s beliefs.

Another space or DRS is introduced to
represent weaker belief, or ‘acceptance’
space. This also includes the speaker’s accep-
tance space as well as what the speaker takes
the hearer to accept. Provided the speaker has

Proceedings of the 9th Workshop on the Semantics and Pragmatics of Dialogue, June 9-11, 2005, Nancy, France.



sufficient information, the speaker can also
have an embedded DRS within the acceptance
space that represents what the hearer takes the
speaker to accept. The same level of embed-
ding is also introduced within the belief DRS
when necessary.

iyouvx

z
cl1:flower(z)
cl2:like(x, z)
attitude(you, ‘“ACCEPT", drs3)
y9q

cl:female(x)
c2:married(x, v)
c3:wife(x)

drs2: c4:obliged(i, c5)
drs3: c5:buy(i, x, y)
c6:present(y)
c7:chocolate(q)
c8:like(x, q)
c9:flower(z)
cl0:like(x, z)

attitude(i, ‘ACCEPT", drs2)
attitude(i, ‘BEL’, drs4)

yq

bl:vincent(v)
b2:male(v)
b3:female(x)
b4:married(x, v)
b5:wife(x)
b6:obliged(i, b7)
b7:buy(i, x, y)
b8:present(y)

drsl: b9:chocolate(q)
b10:like(x, q)
attitude(you, ‘BEL’, drs5)

bll1:vincent(v)
b12:male(v)

drsd: attitude(i, ‘BEL’, drs6)

b13:vincent(v)
bl4:male(v)
b15:female(x)
drs5: bl6:married(x, v)
.| bl7:wife(x)
drs6: | 41 8:obligedi, b19)
b19:buy(i, x, y)
b20:present(y)
b21:chocolate(q)
b22:like(x, q)

attitude(you, ‘INT”, drs7)
z

pliwife(x)
suggest(you, al)
suggest(you, a3)
al:like(x, z)
a2:flower(z)
a3:buy(i, X, z)

drs7:

Figure 3: Speaker Recognition (After H2)

The intention space has been expanded to
include the linguistic content provided by the
current utterance, originally only represented
in figure 1, to strengthen the link between an
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agent’s intentions and the linguistic form ut-
tered. The intention space also links the as-
sertion with the presupposition that the partic-
ular assertion needs for linguistic realization
and represents the dialogue act generated by
making an assertion (Traum 1997). Believed
information labelled ‘b,,” inside a belief DRS
or accepted information labelled ‘c,,” inside
an acceptance DRS can be either presupposed
or asserted inside the intention DRS. As such,
the labels in the intention DRS can only be ‘p’
or ‘a’.

Intention space differs from the belief and
acceptance spaces in that the intention space
directly links to the current utterance being
represented, whereas belief and acceptance
spaces may include previous beliefs or ac-
cepted information. This gives the flexibil-
ity of being able to model information that
the hearer has recognized but has not yet de-
cided to accept or believe and, is therefore, not
yet included in either the belief or acceptance
space.

Figure 3 of speaker recognition in example
1 after H2 shows three embedded DRSs, ac-
ceptance DRS, drs2, belief DRS, drs4, and in-
tention DRS, drs7. DRSs are referred to by
the attitude describing them. For example,
attitude(i,'BEL’,drs4) refers to the DRS con-
taining the speaker’s beliefs, using the label
for the belief DRS, drs4. The speaker’s accep-
tance DRS, drs2, contains an embedded DRS
for the hearer’s acceptance space, drs3. Sim-
ilarly, the belief space, drs4, contains space
for the speaker’s beliefs about the hearer’s be-
liefs, drs5. The intention DRS, drs7, contains
the recognized linguistic content of the utter-
ance that the hearer made in H2.

Unlike example 2, the dialogue in example
1 has not provided the speaker with sufficient
information to conclude that the hearer be-
lieves the assertions and presuppositions: the
speaker has to buy a present, Vincent’s wife
likes chocolates, that the speaker will buy
chocolates for Vincent’s wife as a present, and
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there is such a person as Vincent’s wife. After
H?2, the hearer has just suggested flowers as a
present for Vincent’s wife, which, given that
the speaker has reason to believe the hearer
is cooperating, leads the speaker to assume
the hearer accepts the presupposition, Vincent
has a wife. The propositions are thus repre-
sented in the the hearer’s acceptance space,
drs3, rather than his belief space, drs5. How-
ever, as the speaker initiated the topic of the
conversation and indeed the type of present
that Vincent’s wife may prefer, the hearer has
stronger grounds to believe that the speaker
believes her utterances, drs6.

Example 2, on the other hand, where the
hearer first questions the presupposition, Vin-
cent has a wife, but later on agrees to buy
a present for her, shows greater strength of
belief attached to the presupposition which
affects that commitment. By virtue of that
commitment, the speaker can attribute greater
strength to the hearer’s beliefs about the pre-
suppositions and assertions, which are rep-
resented in the speaker’s beliefs about the
hearer’s belief, drs5, in figure 4 .

4 Conclusion

The paper attempted to represent the com-
plex process of speakers recognizing utter-
ances and using the linguistic information in
forming mental representations of hearers’
mental representations. This lead us to pro-
pose some modifications to DRT to offer com-
patible speaker/ hearer representations and
handle examples where degrees of belief are
needed.
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