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Paper 1

An information state update approach to
collaborative negotiation

RoOBIN COOPER, STINA ERICSSON, STAFFAN LARSSON, IAN LEWIN
{cooper, stinae, s1}@ling.gu.se, ian.lewin@netdecisions.co.uk

Abstract

Using the information state approach to dialogue analysis, we sketch an account of negotiative
dialogue starting from Sidner’s artificial negotiation language. This account is adapted to the
Questions under Discussion (QUD)-based information state used by the GoDiS system. Some
problems with this account are pointed out, and we attempt to analyse why these problems arise
and how they might be resolved. Finally, an alternative account to negotiative dialogue is outlined.

1 Introduction

In the TRINDI project (see e.g. Poesio et al. (1999); Larsson and Traum (2000)), Larsson and
Traum (2000); Bos et al. (1999)) an information state update approach to dialogue analysis was
developed which treats utterances in terms of their update effects on the information state of the
dialogue!. One of the aims of the SIRIDUS project is to explore ways of extending this work
to handle negotiative dialogue. The aim of this paper is to explore the nature of negotiation in
dialogue.

We first attempt to characterise the concept of negotiation and make some relevant distinctions.
Using the information state approach, we then sketch an account of negotiative dialogue starting
from Sidner’s artificial negotiation language. This account is adapted to the Questions under
Discussion (QUD)-based information state (Ginzburg (1998)) used by the GoDiS system (Bohlin
et al. (1999)). Some problems with this account are pointed out. Finally, the concept of an Issue
Under Negotiation is introduced to model the fact that in negotiation, several alternative solutions
(answers) to an issue can be discussed and compared before a solution is finally settled on.

1.1 The concept of negotiation

Negotiation can occur at many different levels in a dialogue. In particular, we may identify:
negotiation in the task domain, negotiation over dialogue strategy and negotiation over meaning.
In a shopping domain, customers may negotiate with salesmen over quantity, price and product
features. They may also negotiate over dialogue strategy. A salesman may wish to focus on
product features first in order to encourage a customer to buy a higher value product; whereas the
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customer may wish to focus on price first. They may also negotiate over meaning, for example,
over the precise meaning of “Palm-compatible” or whether “faulty product return” includes cash
reimbursement or just replacement by a similar item.

There are a couple of different kinds of negotiation that can be isolated. Negotiation may be
collaborative. DPs? may be negotiating how to achieve a common goal and may find that they do
not have any conflicting opinions. That is, negotiation does not necessarily imply conflicting goals
or interests.?

Related to collaborativity is argumentation. DPs may argue for some proposals and against
other proposals. To handle argumentation, a dialogue system would have to deal with argumen-
tation acts (Traum and Hinkelman (1992)). Usually, noncollaborative negotiation will require
argumentation, but in the case of collaborative negotiation it is not always needed (especially
concerning issues where one of the DPs has the right to decide on a solution on her own, see
below).

As our initial domain for exploring negotiative dialogue, we have chosen a travel agency setting,
partly because this is a well-known domain for research on dialogue systems with many examples in
the literature (most importantly, in the work of Sidner reported below), and partly because it offers
an example of a relatively simple type of negotiation. In a travel agency setting, the customer and
the travel agent may negotiate which flight the customer should take. This may involve discussing
and comparing several different flights, but it is usually a collaborative, non-argumentative (at
least in most cases) type of dialogue.

2 Sidner’s artificial negotiation language

In Sidner (1994a), Candace Sidner defines an artificial discourse language for collaborative negoti-
ation. Her aim is to understand dialogues in which agents recognize a shared goal, and then plan
and act jointly. Negotiation, for Sidner, is “the interactive process of attempting to agree on the
goals, actions and beliefs that comprise the planning and acting decisions of the collaboration”.
In Sidner (1994b) she discusses the application of her scheme to an example from the American
Express Travel Dialogue corpus (Kowtko and Price (1989)).

2.1 Negotiation language constructs

Sidner identifies eleven constructs for her artificial language. The constructs are presented here
using a and b as variables over agents, and p and ¢ as variables over propositions. Sidner states
that propose + accept and propose + reject are the “most typical characteristics of negotia-
tion in discourse”. Consequently, the central moves she defines are

PFA(a,b,p) ProposeForAccept a proposes p to b
AP(a,b,p)  AcceptProposal a accepts b’s proposal of p
RJ(a,b,p) Reject a rejects b’s proposal of p

In addition, she defines a further five moves.

RP(a,b,p) RetractProposal a retracts his proposal of p (to b)

CO(a,b,p,q) Counter a counters b’s proposal of ¢ with p

AOP(a,b,p,q) AcceptOtherProposal a accepts b’s proposal of ¢ and retracts his own p
PR(a,b,p,q) ProposeReplace a proposes p and rejects b’s proposal of ¢
PA(ab,d,c) ProposeAct a proposes action act

Of these five moves, only RP is actually a new primitive. The two moves AOP and PR are
simple constructions out of other moves. AOP is equivalent to RP + AP, that is, first retracting

2dialogue participants

3This view may not correspond perfectly to the everyday use of the word ”negotiation”. It is, however, common
practice in other fields dealing with negotiation (e.g. game theory, economy) to include collaborative negotiation
(cf. Lewin et al. (2000)).



one’s own proposal and then accepting your partner’s. PR is equivalent to RJ + PFA, that is,
first rejecting your partner’s proposal and then proposing your own. CO, a counter, is also a
construction over two instances of PFA. A counter consists of making one new proposal p and
another (complex) proposal that p is a reason for thinking ¢ is false. PA(a,b,d,c) (ProposeAct) is
a proposal in which an action d (in context ¢) is proposed rather than a belief.

There are also three acknowledgment moves:

AR(a,b,p) AckReceipt a acknowledges b’s proposal of p
ARJ(a,b,p) AckReject a acknowledges b’s rejection of p
ARP(ab,p) AckRetractedProposal a acknowledges b’s retraction of p

Sidner’s work is particularly interesting from the Information State Update perspective because
she also defines a semantics for these moves. For each move, a postcondition on the beliefs
and intentions of the dialogue participants is defined. Postconditions may state that certain
propositions are mutually believed by the dialogue participants. In addition, some moves are
associated with operations on two stacks: a stack of open beliefs and a stack of rejected
beliefs. Sidner states that the stacks capture part of the attentional state of the discourse.
That is, they represent what the negotiation is currently about, namely that some proposal p is
currently under discussion. Sidner uses the term ‘the state of communication’ to refer to her
postconditions. The conditions describe who believes and intends what and who believes what
has been communicated.

For example, figure 1.1 gives the postcondition for a ProposeForAccept, PFA (a,b,p)*. The idea
is that after a proposal (to believe p) has been made, the state of communication is that a believes
p, a intends that b should believe it and that a believes he has communicated p to b.

1 Dbelieves(a,p)
2 intends(a, achieve(a, believes(b, p)))
3 Dbelieves(a, communicated(a,b,p))

Figure 1.1: Postconditions on ProposeForAccept(a,b,p)

Sidner has no need for a specific move for asking questions. Utterances containing questions
are analysed as proposing the action that the other DP provides some piece of information, as
exemplified by the analysis of the Y/N-question “Did John come?” as

(PA agtl (Should-Do agt2 (Tellif agt2 ’(john did come))))

Consequently, Sidner’s project appears to turn into an analysis of all dialogue in terms of
negotiation. We return to this point in 4.

2.2 Application of Sidner’s theory to real dialogue

In Sidner (1994b), Sidner discusses in general terms the application of her scheme to a dialogue
between a travel agent (TA) and a customer (BC). The dialogue from the AMEX travel planning
corpus (Kowtko and Price (1989)) is illustrated in figure 1.2.

Perhaps surprisingly, the very first utterance labelled as a proposal is utterance 0, namely
My name is BC. Sidner claims that this apparently simple assertion is a proposal about a belief,
albeit a ‘mundane one’, which BC wishes to share. The claim is counterintuitive simply because
My name is BC is not negotiable. One can negotiate what one’s name will be (perhaps as part of
a marriage contract) but not what it is. One can only argue about what it actually is.

When analysing utterances 19 through 25, Sidner points out there are a number of alternative
proposals on offer throughout this section of the dialogue and that there is more going on than a

4This type of formalisation is similar to previous work on dialogue in the BDI tradition, e.g. Allen and Perrault
(1980)



0 BC My name is B C and I would like to plan a trip
1 TA  and the date you need to leave?

19 TA there is one on United that leaves Oakland at eleven thirty p.m.
and arrives Chicago five twenty five a.m.

20 BC 5o that’s a two hour hold there

21 TA yes

22 BC waiting for that flight ok any others?

23 TA uh not from Oakland. departing from San Francisco it’s about the
same actually American has an eleven forty one flight from San
Francisco that arrives Chicago five fifty four (and

24 BC that’s ) and hour and a half. so that’s that’s a a wash

25 TA yeah or wait just one moment. or United has a twelve oh one a.m.
departure that arrives at Chicago five fifty two a.m.

26 BC oh that sounds good

Figure 1.2: Excerpt from Amex Transcript

‘simple linear format of making statements or asking questions, followed by responses’. This does
indeed seem an important part of negotiation: there may be several proposals or offers on the
table at once, and they may be evaluated and compared. Other offers may be solicited. Sidner
analyses utterance 19 as a proposal and 23 and 25 as counterproposals, even though they are all
generated by TA. She herself remarks that counterproposals are usually brought by a collaborator
in response to a proposal. It is unclear why she makes this analysis of 19, 23 and 25. It appears
perfectly possible and very natural to analyse them as a simple sequence of proposals. We will
return to this point in 4.

3 Analysing Sidner’s language using the information state
update approach

In this section we discuss the reformulation of some of Sidner’s rules in terms of the kind of update
rules that were used in the GoDiS system in the TRINDI project (Traum et al. (1999)). The full
set of Sidner’s rules and corresponding GoDiS update rules can be found in (Lewin et al. (2000)).

3.1 The GoDiS information state

In the GoDiS approach a variant of Ginzburg’s notion of QUD (questions under discussion),
Ginzburg (1996), roughly corresponds to Sidner’s openStack but contains questions instead of
propositions. However, each agent has their own view of what the QUD might be, allowing for
misunderstandings concerning what proposals are actually being considered in the dialogue.

Sidner’s second stack is the rejectedStack where proposals that have been rejected are stored.
We do not currently have a field corresponding exactly to this. Instead of placing a proposal
(proposition) p on a rejected stack we add —p to the shared commitments (beliefs) field. (Again this
has to be done separately for each agent first in the move and then in its integration counterpart for
the other agent.) At the moment we see this as being sufficient to achieve the effects of a rejected
stack, although if we were to discover the need for a separate field it would be straightforward to
add it. ®

The type of records we are assuming for our information states is shown below.

5In fact, it is not clear how items that are put on the Rejected stack are ever to be used. If it merely makes a
historical record of items that were discussed but rejected it is surprising there is no similar record of things that
were accepted.



[ AGENDA : STACK(ACTION)
PRIVATE @ PLAN :  STACKSET(ACTION)
| BEL :  SET(PROPOSITION)
[ BEL : SET(PROPOSITION)
QUD : STACK(QUESTION)
SHARED
LU SPEAKER : PARTICIPANT
| MOVES :  AssocSET(MOVE,BooL)

The information state is divided into a private and a shared part. The PLAN and AGENDA fields
in the private part contain the dialogue plan and the short term goals, typically the next action
to be performed, respectively. These two fields correspond roughly to Sidner’s postconditions
concerning intentions. The PRIVATE field also includes a set of propositions representing the
agent’s (private) beliefs. These private beliefs influence the agent’s ‘negotiative’ behaviour. For
example, in the descriptions below of the negotiative moves and update rules, a proposition p’s
being among an agent’s private beliefs is required for an agent to put p forward as a proposal.

The SHARED field is divided into three subfields. The first of these is a set of shared beliefs —
the beliefs an agent assumes to be shared by the dialogue participants. The next field, the QUD,
is a stack of questions under discussion, and the third field, LU, is a record containing information
about the latest utterance. The MOVES subfield is an association set, where each move is associated
with a boolean indicating whether the move has been integrated or not.

3.2 Towards an implementation of Sidner’s language in GoDiS

Although Sidner only states a postcondition for her moves, one can quite easily extract an informa-
tion update from it. Only the third condition in figure 1.1 — postconditions on proposeForAccept
— naturally arises as a result of undertaking the PFA action itself. Presumably, a already believed
p and intended that b should believe it before undertaking the action.

In fact if we extract all the update effects of Sidner’s central primitive moves (PFA,RJ,AP and
RP), then we can obtain the very simple list of additive updates shown in figure 1.3, and the same
can be done for the other moves.

PFA(a,b,p) believes(a, communicated(a,b,p))

AP(ab,p)  mutually-believe(a, b, p))

RJ(a,b,p)  believes(a, communicated(a, not(believes(a,p)),b))
RP(a,b,p)  Dbelieves(a, communicated(a, not(believes(a,p)),b))

Figure 1.3: Information State Additions of Sidner’s Negotiative Moves (1)

Sidner’s update effects on the stacks of open and rejected are summarised in figure 1.4. This
table reveals an odd asymmetry in Sidner’s account: proposals (PFA) do not have any effect on the
stacks until acknowledged (AR) but rejection and retraction have immediate effect on the stacks,
with no need for acknowledgement (ARJ and ARP, respectively). The same goes for acceptances,
which don’t even have any acknowledgement-message defined.

Thus, when reformulating Sidner’s postconditions in an information state update framework, it
becomes clear that conditions and effects must be separated out from the postconditions. Taking
the postconditions of PFA and converting them into GoDiS style conditions and effects, we then
find the following®:

PFA proposeForAccept(a,b,p)
Conditions

SWe will use an abbreviatory notation in reformulating Sidner’s rules which we illustrate here by example. ‘p
€ a.pr.bel’ will stand for a condition that proposition p is a member of the set in PRIVATE:BEL in a’s information
state. ‘p? € b.sh.qud’ will stand for a condition that the question whether p is on the stack SHARED:QUD in b’s
information state.



PFA(a,b,p)

AP(ab,p) pop(OpenStack)

RJ(ab,p) pop(OpenStack), push(p,RejectStack)
RP(a,b,p) pop(OpenStack)

AR(ab,p)  push(p,OpenStack)

ARJ(a,b,p)

ARP(abp)

Figure 1.4: Stack Operations of Sidner’s Negotiative Moves

p € a.pr.bel (Sidner line 1)
Effects
(a, propose(p)) € a.sh.lu (Sidner line 3)

Sidner’s line 2 in figure 1.1 can be derived by the rule of inference:
(dp(a,b) A (a, propose(p)) € a.sh.lu) — intend(a, achieve(a, bel(b,p)))

where dp(a, b) means that b is agent a’s dialogue partner. Such rules of inference could be seen
as a bridge between the simple information states we use and the more general BDI approach to
reasoning (Allen and Perrault (1980)). While BDI information is not always directly represented
in our information states as such we believe that it can often be inferred and that this could be
exploited if more general BDI reasoning is required. We currently do not have such reasoning in
our implemented systems, however.

The first condition, line 1 in figure 1.1, is essentially a selection condition, i.e. something that
has to hold for a in order for a to select a propose-move (provided a is honest). Obviously, an
agent’s believing p will not be the only condition for its proposing p, but it can be regarded as a
necessary one. Having selected a propose move, and produced a linguistic utterance corresponding
to this move, the effects of PFA formulated above will similarly be necessary but maybe not
sufficient effects of the prose move.

The effect of pushing p on the openStack is not included in the PFA formulation. Instead, this
is an effect of the AR (“acknowledge receipt”) move. AR is used by an agent to indicate that a
proposal made by the dialogue partner has been received, that is, heard and understood (to the
best of the receiver’s knowledge). The postconditions for AR are shown in figure 1.5. An AR
move does not commit the speaker to the proposed proposition in any way. However, the dialogue
participant who made the proposal is committed to believing p, and also to the intention of making
the other dialogue participant believe p.” Sidner gives this move in terms of three mutual beliefs.
An AR move also pushes the proposition p onto openStack, indicating that p is now open for
discussion.

1 mutually_believe(a, b, believe(b,p))
2 mutually_believe(a, b, intend(b, achieve(b, believe(a,p))))
3 mutually_believe(a, b, communicated(b,p,a))

Figure 1.5: Postconditions on AcknowledgeReceipt(a,b,p)

We break Sidner’s AR down into two update rules, one for the agent who is acknowledging
receipt and one for the agent who is integrating this acknowledgement.

AR acknowledgeReceipt(a,b,p)
Conditions

"Note that ‘commitment’ as used here corresponds to a shared belief.



(b, propose(p)) € a.sh.lu (part of Sidner’s line 3)
Effects

believe(b,p) € a.sh.bel (part of Sidner’s line 1)
push(p?, a.sh.qud) (Sidner’s call to openStack)

Sidner’s line 2 is derived by the rule of inference:
(dp(a,b) A (b, propose(p)) € a.sh.lu) — intend(b, achieve(d, bel(a,p)))
in addition to the inference rule used in PFA, as the intention is now a mutual belief.

integAR integrateAcknowledgeReceipt(a,p,b)

Conditions

(b, acknowledgeReceipt(p)) € a.sh.lu (part of Sidner’s line 3)
Effects

believe(a,p) € a.sh.bel (part of Sidner’s line 1)

push(p?, a.sh.qud) (Sidner’s call to openStack)

A difference between Sidner’s rules and GoDiS in its current version is that the SHARED.BEL
in the GoDiS information state only records beliefs about propositions, not beliefs about who is
holding a particular belief. In order to model this, two new fields can be added to the information
state: SHARED.BEL.SYS and SHARED.BEL.USR, which, in addition to the separate SHARED.BEL
field, keep track of shared beliefs concerning who believes what.

4 Discussion

In this section, we use the insights gained from analysing Sidner’s account using the information
state approach (and from Sidner’s own application of the theory to real dialogue), and point out
some problems with Sidner’s analysis. We also suggest an analysis which attempts to solve these
problems.

4.1 Negotiation of uptake vs. negotiation of alternatives

An immediate consequence of applying the information state update approach to Sidner’s artificial
language is that it requires reformulating postconditions as information state updates. That is,
instead of only saying what is true after a move has been performed, we have to provide conditions
on the performance of that move, and effects of performing the move. Conditions place restrictions
on what the information state must look like in order to apply an update, and effects specify how
the information state is to be updated. This also requires specifying exactly when the effects of a
move are integrated into the information state.

As we saw in the previous section, it turns out that Sidner’s account is asymmetric in regard
to when the effects of different moves are integrated; some (PFA) require an acknowledgement
to affect the openStack, while others (RJ, RP, AP) do not need acknowledgment. The strategy
resulting from the assumption that the effects of a move can be integrated before an acknowledg-
ment has been received can be called optimistic, The absence of such an assumption leads to a
pessimistic strategy, where the effects of a move cannot be integrated until an acknowledgment
has been received.

A third difference between Sidner’s model and ours, is that GoDiS has a single general acknowl-
edge move which is why the T™MP field is needed for pessimistic grounding and uptake. GoDiS
could however be reformulated so that a number of different acknowledge moves are used, just as
in Sidner’s language, in which case the TMP field would no longer be needed.®

Both Clark (1996) and Allwood (1995) distinguish four levels of action involved in communi-
cation (S is the speaker, H is the hearer):

8From a dialogue interpretation point of view it is however questionable whether different types of acknowledge-
ment can be used, in particular if they are all, as in Sidner’s examples, linguistically realised as “uh-huh”. The
recognition of a particular acknowledgement would in that case need to take the dialogue history into consideration.



Acceptance/uptake: whether H accepts (the content of) S’s utterance

Understanding: whether H understands S’s utterance

Perception: whether H perceives S’s utterance

Contact: whether H and S have contact, i.e. if they have established a channel of commu-
nication

These levels of action are involved in all dialogue, and to the extent that understanding and
uptake can be said to be negotiated, all dialogue has an element of negotiation built in. This is
reflected in Sidner’s account, when she views as proposal utterances which would be analysed as
answers or assertions in the GoDiS framework.

When recasting Sidner’s formal analysis in the QUD-based GoDiS framework as done in section
3, it becomes clear that Sidner assumes a pessimistic approach to both grounding and uptake of
proposal-moves (but not e.g. to reject- and accept-moves, where an optimistic approach to uptake
is apparently used). Utterances which would be analysed as answers or assertions in the GoDiS
framework are seen as proposals which need to be explicitly acknowledged and accepted to achieve
full effect. By contrast, in GoDiS we have previously assumed an optimistic approach to both
grounding and uptake.

Whichever approach is chosen, it is clear that strategies for grounding and acceptance are
involved in all utterances in a dialogue. But as we noted in section 2.2, some dialogue is negotiative
in a different sense: there may be several proposals on offer at once, and they may be evaluated
and compared before a final decision is made. Or in a slightly different terminology: there may be
several potential solutions (or answers) to a problem (or issue) on the table at once. This feature
is not present in all dialogue; for example, in simple information exchange dialogues, questions are
usually answered directly without any discussion of possible alternatives.

We believe that Sidner’s account fails to make a distinction between negotiation of understand-
ing and uptake (which is a feature of all dialogue) and negotiation of different alternative solutions
to an issue (which is not a feature of all dialogue). This may explain why “My name is BC” in
utterance 0 is analysed as a proposal; it is, after all, subject to the same process of grounding
and uptake as any other utterance. The failure to make this distinction may also account for
the asymmetry observed in the discussion of figure 1.4 in section 2, regarding the treatment of
acknowledgments for proposals, rejections, and acceptances.

When negotiation is regarded as negotiation of alternatives, it becomes natural to view proposal-
moves as those moves which add new alternative solutions to some issue under negotiation. This
gives proposal moves a different status than in Sidner’s account, and allows proposal-moves to co-
exist with ask- and answer-moves. On this view, proposal-moves are regarded as “core speech acts”
in the sense of Traum and Hinkelman (1992), and as such they are subject to the same mechanisms
of grounding and uptake as any other core speech acts. This also means that proposal-moves may
optimistically assumed to be grounded and taken up, in the same way as ask- and answer-moves.
The full effect of a proposal-move with content ¢ (which is achieved when it is grounded and taken
up) is, on this analysis, that ¢ is added as an alternative answer to an issue under negotiation.

4.2 Proposals and counterproposals

As an account of this latter type of negotiation, however, Sidner’s account has some drawbacks.
In section 2.2, we noted that Sidner analysed utterance 19 as a proposal, and utterances 23 and
25 the Amex transcript as counterproposals, event though they are all uttered by TA. So, why
are they not all analysed as proposals?

As stated in section 2, a counterproposals (CO(a,b,p,q)) is a construction over two instances of
PFA. A counter consists of making one new proposal p and another (complex) proposal that p is a
reason for thinking g is false. Note that this establishes a connection between p and ¢ which would
not have been present if p had been merely proposed. We believe that this is, in fact, the reason
that utterances 23 and 25 are analysed as counterproposals. If they were seen as proposals, there



would be no place in the analysis for the fact that they connected. Unfortunately, this analysis
forces connected proposals to be in conflict with each other. Consequently, this analysis excludes
cases where alternatives are not mutually exclusive, which is the case e.g. when buying a CD.
This points to the need for a way to represent the fact that proposals are connected which does
not entail that they are in conflict.

A related point is that a proposal of p, once it is accepted, commits the speaker to intending
to achieve that the hearer believes p. But in fact, in many cases (including travel agencies) it
seems that the agent may often be quite indifferent to which proposed alternative the user selects.
So we also need an account of proposal-moves which does not require the speaker to intend the
addressee to accept that particular proposal.

4.3 Negotiable and non-negotiable issues

In section 2.2, we noted one problem with Sidner’s analysis of an Amex transcript is that seems
strange to see “My name is BC” in utterance 0 as a proposal. This is especially true if one is
thinking of proposals in the sense of proposing an alternative answer to an issue. We argue that the
reason for this is, simply, that the issue of BC’s name is not a negotiable issue. A straightforward
way of resolving this problem is to make a distinction between negotiable and non-negotiable issues
in a dialogue. The notion of negotiability is an activity-dependent one; an issue which is negotiable
issue in one activity may not be so in another. Also, issues which are not originally assumed to be
negotiable may become negotiable if a DP opens it for negotiation, e.g. by questioning a previously
accepted proposal.

4.4 Issues Under Negotiation

To resolve the problems raised here, we need to do three things:

e make a distinction between utterance-related negotiation (grounding, uptake) and negotia-
tion of alternatives

e provide an account of negotiation of alternatives which makes it possible to represent alter-
natives as regarding the same issue, regardless of whether the alternatives are in conflict or
not

e make a distinction between negotiable and non-negotiable issues in an activity

As has been hinted above, negotiation can be thought of as the process of providing a solution
(an answer) to an issue (a question). Issues Under Negotiation (IUN) can be thought of as
questions (often wh-questions) e.g. which flight do you want to take?. Proposals are suggestions
of answers to these questions. Often, proposals can only be understood in the context of an TUN;
for example, “there’s a flight at 07:45” in the context of the IUN “what flight should the user take”
amounts to proposing that the user take a flight at 07:45, although this was not explicitly stated.
This is similar to the way elliptical utterances can be interpreted using QUD. This account will
be further developed in the GoDiS framework in Larsson (2001).

10
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