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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 representation deals with degrees of belief nor
with speaker/hearer representation. The paper proposes a reconciliation and extension
to these two DRT variants in order to represent degrees of belief and enhance the link
between the linguistic content (utterance) and
speaker/hearer representation, thus achieving
an enriched account of presupposition.
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Examples

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 presupposition. 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 required 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.

The ‘strength’ of beliefs held by speakers differs from one situation to another, and depends on whether the speaker is introducing
the topic of the dialogue. A weaker form of
belief, called acceptance, is introduced to permit a form of differing degrees of beliefs. Acceptance represents the grey area where information 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 example:
(1)
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.

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 presupposition. 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 Vincent’s wife, S concludes that H believes the
presupposition and adds this to S’s representation of H’s beliefs. These two examples show
that certain pragmatic conditions can have a
bearing on ‘strength’ of beliefs, which go beyond truth conditions. Our focus is on the
compatible representation of ‘strength’ of be-

lief arising in presupposition.
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Speaker/ Hearer Representation

This section explores the relationship between
Kamp et al.’s two DRT variants, which can
be linked and extended to provide appropriate representation for Speaker/ Hearer interaction. Kamp et al. (2005) discuss two
separate variants of DRSs (Discourse Representation Structures) for beliefs and presupposition in DRT. The first only includes
presuppositional and non-presuppositional aspects such as those shown in figure 1, to represent the linguistic content of an utterance
without mention of cognitive states. Figure
1 shows Kamp’s separation of presupposition and assertion for ‘The rabbit is white’
without dealing with beliefs. The first two
nested DRSs show presuppositional information. The third nested DRS contains the nonpresuppositional information, the assertion.
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Figure 1: Linguistic Content DRS
The second DRS variant deals with beliefs,
desires and intentions but not the presuppositional and non-presuppositional content. Figure 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 possess 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 establish 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
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Figure 2: Propositional Attitudes DRS
DRS representing both the linguistic content
and cognitive states of two participants is established. First of all, each DRS representing an agent’s, (i.e. hearer’s or speaker’s)
cognitive state includes the two personal reference markers ‘i’ and ‘you’. When ‘i’ 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 between speaker generation, linguistic content,
and hearer recognition more explicit, presuppositions are marked by a presupposition label ‘pn ’, ‘n’ indicating a number. The labels
increase the expressive power from an essentially first-order formalism to a higher-order
formalism. Assertions are marked by ‘an ’.
Similarly, DRSs inside the main speaker or
hearer DRS are labeled ‘drsn ’.
The reconciled version of DRT employs
both Kamp’s intention and beliefs spaces.
However, the belief space is expanded to include the speaker’s beliefs about the hearer’s
beliefs. The beliefs of an agent give the motivation for making an utterance, and the recognition of an utterance gives the hearer an insight into the agent’s beliefs.
Another space or DRS is introduced to
represent weaker belief, or ‘acceptance’
space. This also includes the speaker’s acceptance space as well as what the speaker takes
the hearer to accept. Provided the speaker has

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 embedding is also introduced within the belief DRS
when necessary.
i you v x

drs2:

drs1:

z
c11:flower(z)
c12:like(x, z)
attitude(you, ‘ACCEPT’, drs3)
yq
c1:female(x)
c2:married(x, v)
c3:wife(x)
c4:obliged(i, c5)
c5:buy(i, x, y)
drs3:
c6:present(y)
c7:chocolate(q)
c8:like(x, q)
c9:flower(z)
c10:like(x, z)

attitude(i, ‘ACCEPT’, drs2)
attitude(i, ‘BEL’, drs4)
yq
b1: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)
b9:chocolate(q)
b10:like(x, q)
attitude(you, ‘BEL’, drs5)
b11:vincent(v)
b12:male(v)
attitude(i, ‘BEL’, drs6)

drs4:

drs5:
drs6:

b13:vincent(v)
b14:male(v)
b15:female(x)
b16:married(x, v)
b17:wife(x)
b18:obliged(i, b19)
b19:buy(i, x, y)
b20:present(y)
b21:chocolate(q)
b22:like(x, q)

attitude(you, ‘INT’, drs7)
z
p1:wife(x)
suggest(you, a1)
suggest(you, a3)
drs7:
a1:like(x, z)
a2:flower(z)
a3:buy(i, x, z)

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

agent’s intentions and the linguistic form uttered. The intention space also links the assertion with the presupposition that the particular assertion needs for linguistic realization
and represents the dialogue act generated by
making an assertion (Traum 1997). Believed
information labelled ‘bn ’ inside a belief DRS
or accepted information labelled ‘cn ’ 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 accepted information. This gives the flexibility of being able to model information that
the hearer has recognized but has not yet decided 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, acceptance DRS, drs2, belief DRS, drs4, and intention DRS, drs7. DRSs are referred to by
the attitude describing them. For example,
attitude(i,‘BEL’,drs4) refers to the DRS containing the speaker’s beliefs, using the label
for the belief DRS, drs4. The speaker’s acceptance DRS, drs2, contains an embedded DRS
for the hearer’s acceptance space, drs3. Similarly, the belief space, drs4, contains space
for the speaker’s beliefs about the hearer’s beliefs, drs5. The intention DRS, drs7, contains
the recognized linguistic content of the utterance 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 believes 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

there is such a person as Vincent’s wife. After
H2, 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 represented in the the hearer’s acceptance space,
drs3, rather than his belief space, drs5. However, 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, Vincent 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 presuppositions and assertions, which are represented in the speaker’s beliefs about the
hearer’s belief, drs5, in figure 4 .
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i you v x
z
c1:flower(z)
c2:like(x, z)
attitude(you, ‘ACCEPT’, drs3)
drs2:
drs3:

attitude(i, ‘ACCEPT’, drs2)
attitude(i, ‘BEL’, drs4)
yq
b1:vincent(v)
b2:male(v)
b3:female(x)
b4:married(x, v)
b5:wife(x)
b6:obliged(you, b7)
b7:buy(you, x, y)
b8:present(y)
b9:chocolate(q)
b10:like(x, q)
b11:buy(you, x, q)
attitude(you, ‘BEL’, drs5)
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Conclusion

The paper attempted to represent the complex process of speakers recognizing utterances and using the linguistic information in
forming mental representations of hearers’
mental representations. This lead us to propose some modifications to DRT to offer compatible speaker/ hearer representations and
handle examples where degrees of belief are
needed.

c3:flower(z)
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b23:vincent(v)
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