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Abstract added to the common ground (a representation of
The grounding process relies on the evi- what is believed to have been mutually accepted).
dence that speakers give about their un- In the Contribution Model(Clark and Schaefer,

derstanding (Clark and Schaefer, 1989). 1989) the groundi_ng process _results in a recur-
However in existing formal models of swgly structur_ed directed ac;_/cllc graph represen-
grounding (Cahn, 1992; Cahn and Bren- tation of the dialogue grounding structure, the ba-
nan, 1999; Traum, 1999) evidence of un- sic unit of which is thecontribution Contribu-
derstanding is assumed to lsgmmetri- tions are twofold units cqnsisting of: (1) an ut-
cally and synchronouslyshared by the terance call_ed thpresentation(or Pr) and (2) an
speakers. We propose a formal model, acceptancdinked to a sequence of contributions

based on (Cahn, 1992), that removes these or a single utterance. The acceptanceAgdrcon-
simplifications; we do so by distinguishing tains the negotiation of the understanding of the
the phase of interpretation from the phase presentation in order to reach tigeounding cri-

of evidence extraction and introducing the tferion. The grounding _criteriqn is a threshold de-
notion of floating contributions. fined by Clark and Wilkes-Gibbs (1986) to rep-

] resent the level of understanding required by the
1 Introduction contributor; we shall use the expressiground-

A dialogue is a process that presupposes the colng statusto mean the current state of the believed
laboration of both participants. Each speaker ifmutual understanding of an utterance. When the
turn assumes that the other will show evidence ofrounding criterion holds for a contribution, that
understanding or misunderstanding of her utteriS: When its status is grounded, both speakers con-
ance, and evidence indicating its relevance to théider it closed and can choose whether or not to
previous utterance. This mutual assumption is théhtégrate its semantic content as a mutual belief.
basis of thegrounding proces¢Clark and Wilkes- The grounding status is established via simple evi-
Gibbs, 1986; Clark and Schaefer, 1989), the prodence of understanding and relevance. The Contri-
cess by which speakers try to reach mutual unbution Model was the pioneering approach to the
derstanding. Successful grounding does not gua,modeling of grounding and its insights influenced
antee mutual understanding though: it can haplhe subsequent development of formal models in-
pen that the grounding evidence leads two speak&nded for computational applications.
ers to believe that they have achieved perfect un- Probably the best known of these subsequent
derstanding, whereas in reality they have undermodels is theGrounding Acts Mode{Traum and
stood two completely different things (Cherubini Allen, 1992; Traum, 1994; Traum, 1999). This
and van der Pol, 2005). But although this showsmodel is based on the notion gfounding acts
that successful grounding is notsafficientcon-  low level communicative acts whose goal is to
dition for achieving mutual understanding, it doesground content at the utterance level. The basic
seem to be aecessaryne. unit of analysis provided by the Grounding Acts
Different models of the grounding process de-Model is a non-recursive sequence of utterances
fine when (and, sometimes, how) an utterance isalled aDiscourse UnitDU). The grounding pro-
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cess is modelled by an update of the state of ainrecognized grounding act would initiate a new
Discourse Unit by a grounding act; this makes theDiscourse Unit, and hence the model might be said
approach particularly suitable for integration intoto handle asymmetric grounding. Nonetheless, it
information-state based models of dialogue (suchs not obvious how, once grounded, this Discourse
as Matheson et al. (2000)); transitions betweerUnit should be reintegrated, nor how the effects
states are modelled in (Traum and Allen, 1992)of the newly understood grounding act could be
and many subsequent papers using finite state ataken into account with respect to previous Dis-
tomata triggered by the various grounding actscourse Units. It may be the case that the Ground-
For example, &RequestRepaiact by participant ing Acts Model and related information states ap-
A would send a Discourse Unit into a state whereproaches (such as Matheson et al. (2000; Larsson
a Repair by participant B and a subsequeit- and Traum (2000)) could be extended to handle
knowledgeby A would be needed to ground it. this kind of reintegration, perhaps by providing

The Grounding Acts Model makes the as‘Sump_additional update rules. But we have found that
tion that the grounding level can be distinguishedN€ (recursive) graph-like representations used by
from the intentional level. However, as was notedEXchange Models provides a particularly perspic-
by (Stirling et al., 2000), it is often not easy to gous sgtting for a preliminary explorations of the
delineate DUs, which makes it difficult to clearly 1SSu€s involved.
distinguish the grounding level from deeper lev- Accordingly, we shall proceed as follows. In
els of understanding that emerge via complex exS€ction 2 we discuss existing Exchange Models
changes. Hence, as our primary motivation is tcand their shortcomings in more detail. In Sec-
explore ways of uniformly integrating grounding tion 3, we present an augmented Exchange Model,
at the utterance level with complex negotiations ofinspired by (Cahn, 1992), which repairs these defi-

understanding, we have not taken the Groundingiencies. In Section 4, with the help of an example,
Acts Model as our point of departure. we show in detail how the model works. Section 5

concludes.
Instead we have chosen to develop the-

change Modeapproach presented in (Cahn, 1992;
Cahn and Brennan, 1999), which are more directly2 A closer look at Exchange Models
based on the original Contribution Model. The The Exchange Models proposed in (Cahn, 1992;
central innovation provided by Exchange Modelscahn and Brennan, 1999) are intended to formal-
is a level ofexchangehat is higher than the level jze the Contribution Model to enable it to be em-
of contributions (this central notion is very much pedded in dialogue systems. Like the Contribu-
in the spirit of the implicit adjacency pairs used tion Model, they are based on (recursive) graph-
in Clark and Schaefer (1989)). Like work based|ijke structures, but they add a level ekchange
on the Grounding Acts Model, these Exchangeapove the Contribution/Presentation/Acceptance
Models have a formal definition and provide on-|eyvels present in the Contribution Model. An ex-
line models of grounding. What makes them par-change is a pair of contributions defined relative
ticularly useful for our purposes, however, is thatyg 3 task: the first contribution proposes a task
they follow the Contribution Model in producing whjle the second contribution executes the task.
graph-like representations of the dialogue groundThe grounding process itself is modeled by a de-
ing structure; in our view, this makes them par-cjsion table based on two features: (1) the evi-
ticularly well-suited for modeling more complex gence of understanding manifested in an utterance
negotiations of understanding. and (2) the role of the current utterance in an ex-
Nonetheless, different as these three types ofhange (i.e. in a dialogue task). In these mod-
model are, they share a common deficienthey els, the grounded dialogue structure is represented
cannot deal with wrongly recognized or unrecog-from each speakers’ individual point of view, and
nized grounding acts or evidence of understand-all contribution graphs are private models, and
ing. In the original Exchange Models, the evi- can represent the perspective of only one agent”
dence is always assumed tosyenmetricandsyn-  (Cahn and Brennan, 1999).
chronous—that is correctly and immediatelyun- The model defined in (Cahn, 1992) (henceforth
derstood by the hearer. In the Grounding ActsEM92) uses three categories of evidencenN-U
Model, matters are a little more subtle. There amldDERSTOORELEVANT, NOTUNDERSTOOD and
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u1. Where does Dan work ?
s9: In the natural language group
h E — C —rpr — s2 :In the natural language group

usz. NO, | meant his office N

C —P'> u3: No, | meant his office

Ds—-E—C Pr ul : Where does Dan work ? (No, | meant his office)
N

Figure 1. NDERSTOOONOTRELEVANT evi-
dence example (dialogue 6.3.3)
Figure 3: Dialogue 6.3.3 afters

UNDERSTOONOTRELEVANT. However it con-

siders the integration of the utterances of the Butnow take the point of view of U on the sit-
speaker based on the evidence sfhtendedto uation: she interprets, as not relevant with re-
produce, and does not take into accohatv the ~SPect tou; as soon as she receives énd thus
hearer actually interprets this evidence This doesnot have to revise her model. Instead she in-
model can thus only render the perspective of thdégratess; directly into the acceptance phase of
speaker. The model defined in (Cahn and Brennar}€r Own utterance; . To properly model such sit-
1999) (hencefortEM99) is limited to the system’s uations from both points of view, we need to con-
point of view, unlike EM92 which is participant- sider not merely the intended evidence of under-
agnostic. Itis based on two categories of evidencestanding, but also the actual interpretation of evi-

AccepTaBLEand NoTACCEPTABLE for the user. ~ dence. . _

ple, it is not possible for the system to warn thatcause it does not consider the interpretation of the
its utterance was misunderstood (though the usdi€arer: it is focused on how integrate an utter-
can do this). The main improvement V99 ance according to the evidence of understanding
overEM92is that it characterizes grounding from the speaker intended it to convey, and not on how
the hearer’s point of view (in this case the system)the hearer actually interpreted the uttgrance. The
and integrates the utterances of the user as well §80del EM99, on the other hand, partially takes
those of the system. into account the hearer’s interpretation in one case,
So what is wrong with these models? An ex-namely when the user givesOEEPTABLE evi-
ample should make matters clear. Consider Figdence and does not propose a task. For example,
ure 1, which shows an example dialogue fromconsider the exchange shown in FigureZM99
(Cahn, 1992). When S uttegs, she believes her handles such examples well. If the system believes
utterance is a relevant answerdg. That is, she it does not understang,, its next utterance would

appendss, as the second contribution of the ex- initiate a new exchange in the acceptance phase
change initiated by (see Figure 24. of uy. On the other hand, if it believes it under-

standsus, its next utterance would initiate a new
e exchange at the dialogue level.

C —»;> s2 : In the natural language group 81: Whel’e’S Dal’] ’)
uo: In his office (+ noise)

Figure 2: Dialogue 6.3.3 aften Figure 4: ACCEPTABLE evidence example

When S receives;; and extracts the NDER- This is a step in the right direction, but it does
STOODNOTRELEVANT evidence it conveys, she NOtgo far enough: the interpretation of the hearer
has to restructure her view of the dialogue to takd€€ds 10 be taken into accountafl cases, for
into account the fact that, is not relevant with ~Pothspeakerswhateverthe evidence conveyed by
respect tou;. That is, she must move, into a  the interpreted utterance. Only if the hearer un-
new exchange in the acceptance phaseoand derstands can she extract the evidence of under-
appendus as the second contribution of this ex- standlqg. If the mterpre_tat_lon of t.he hearer |s_ not
change (see Figure 3). taken into account, it is impossible to consider

the non-understanding (or the misunderstanding)
1Inthe paper we sometimes use the term utterance inste_a@f the evidence of understanding. As a conse-
of contribution, or an utterance symbol to denote a contri- dels that ke this simplificati
bution; in these case we always mean “the contribution pre-quence’ mo_ els tha m‘?‘ e this simplifica |0r_] can
sented by this utterance”. only deal with symmetricand synchronousevi-
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uy: Where’s Dan ? the main dialogue structure is possible only when
s2: Dan Smith or Dan Jones ? (+noise)  jts acceptance phase shows what the evidence of
uz: Uh, what did you say ? understanding was. Then the utterance has to be
reinterpreted, taking into account the newly un-
derstood evidence. However the grounding status
of floating items could remain pending and never
be solved, for example if the acceptance phase is
dence of understanding. Symmetric means that thebandoned.
presented evidence of understanding is always un- Do floating contributions have an analog in the
derstood by the hearer as expected by the speake&brounding Acts Model? We don't believe so. One
Synchronous means that it is also understood asould try comparing the collection of ungrounded
soon as the utterance is emitted. NeitE92  states of a Discourse Unit to the acceptance phase
nor EM99 can handle the fact that tlaeceptance of a contribution. That is, the open state of the ac-
functionof an utterance is not always played at theceptance phase of a contribution in an Exchange
same moment for the two speakers. In the examModel could be regarded as the analog of the un-
ple in Figure 5, the user does not know that the utgrounded states of a Discourse Unit in the Ground-
terances; manifests dTUNDERSTOODevidence ing Acts Model. But the notion of a floating con-
because she herself has not understepduffi-  tribution is stronger than the notion of ungrounded
ciently to extract the evidence of understanding. states: when a contribution is floating, it means not
only that it is not grounded yet, but also that the
3 An extended Exchange M odel evidence it manifests is not known either. Further-
more, floating status isn’t correctly captured by

The aim of our work is to specify a grounding : .
model that handles asymmetric and asynchronouthe ungrpundable state used in the Grou_ndlng Ac_ts
Fflodel either. The ungroundable state is a termi-

evidence of understanding. We do so in a way thanal state. reached by canceling the arounding oro-
retains the advantages of bd#M92 and EM99, ’ y ca 9 9 g pro

. . cess. However the floating status that some contri-
and follow these models in using a small collec-

. ) . utions acquire in our approach is intended to be
tion of sharp understanding categories. We fount if th i d by th
EM92 which does not distinguish the user from emporary—ir the evidence conveyed Dy the con-

. Hibution comes to be understood, its floating sta-
the system and has better categories of understand- . L
ing, to be a better starting point, and thus have (elUS is cancelled and the contribution is integrated
worked the key insights dEM99in the setting of Into the main dialogue structure.
EM92 We introduce asymmetry and asynchronic- S0 NOW can we augment the Exchange Model
ity into this model by distinguishing two steps in t© handle asyr_nmstrlc and asynchronous evidence
the interpretative process: the understanding of afif Understanding? The main additions we shall

utterance, and the extraction of the evidence of unMake are the following. First, in order to keep
derstanding it conveys. Our model is defined from{fack of the floating contributions, we have to
maintain another structure which contains the se-

the point of view of the hearer (who we will refer ) S
to by self). It considers how self understands anduence of pending contributions. Second, we
utterancebeforetaking into account the evidence Nave to handle reinterpretation and specify how
of understanding it shows. If the utterance isU "€ Newly acquired evidence of understanding is
DERSTOODRELEVANT, the evidence it shows is used to integrate a floating contribution. Third,

extracted and is integrated asEM99. If the ut- 1 utterance can now give evidence of understand-
terance is WIDERSTOODNOTRELEVANT, it is in- ing concerning many previous utterances, because

tegrated as initiating a new exchange under the a@" Uttérance which closes an acceptance phase and

ceptance phase of the previous contribution with-\V€S evidence as such can now reveal how to in-

out considering the evidence of understanding if€"Pret the accepted contribution too.
shows. If the utterance isdfUNDERSTOONR the A formalizatior? is presented in Table 1 and Ta-

contribution is introduced affoating waiting for standing are possible though (Brennan and Hulteen, 1995).

later integration in the grap%.lts Integration into 3The tables are simplified. We do not discuss here di-
_— alogue beginning and ending nor the necessity of having a
?In this version, MTUNDERSTOODMeans that the evi- three-fold context(S;, 0;, Sx) to manage reinterpretation.
dence is not understood either. Multiple degrees of underThe actual implementation also deals with evaluation utter-

Figure 5: Not understanding adNUNDERSTOOD
evidence of understanding
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| Self interpretation 0D; |

UNDERSTOODRELEVANT
wir Si_1

Integration ofO; |

integrate0; according to the evidences
of understanding it shows:
if O; shows evidences about another
utteranceS;, call Table 2 withS; else
call it with Si_1
integrateO; as initiating a new exchange
in the acceptance phase ®f 1
O; presents a fbating contribution, integrateS;+; as initiating a new
waiting to be understood to be integrated exchange in the acceptance phas@gpf

Integration ofS; ;1
integrateS;y; afterO;

UNDERSTOOONOTRELEVANT
wir Si_1
NOTUNDERSTOOD

integrateS; . afterO;

Table 1: Integration of both utterances;(.S;11)

ble 2. It covers the aforementioned cases with e We suppose a direct correlation between the
delays in the integration of utterances. We use  result of an interpretation af; and the ev-

the following notation:O; stands for the utterance
produced by thether speaker Q) at time, and
Si+1 stands for the utterance produceddayf (S)
at time¢ 4+ 1. An utterance is said to initiate an

idence of understanding conveyed By, ;.
How S interpretsO; is manifested in the ut-
terance she produces in tusi, ;. That is, if

an utterance is not understood or not relevant,

exchange if it is the presentation of the first contri-
bution of this exchange. An exchange is said to be
open if its first contribution is set while its second
contribution is not. The main dialogue structure

is called D and the floating structuré’. Finally, e In the version of the algorithm presented
“integrateu; afteru;” is a shorthand for: above, the evidence of understanding is ei-
ther understood or not. That is, the asym-
metry is binary and there cannot be any mis-
understanding of the evidence of understand-
ing. Such misunderstandings would be more
complex to handle because of the increased
divergence between the participants dialogue
representation structures. But systems can be
mistaken when extracting the evidence of un-
derstanding, and we think it will be necessary
for dialogue systems to represent this.

one has to clarify the situation. This simplifi-
cation is based on the collaborative dialogue
hypothesis.

e if u; initiated an exchange, appeng as the
second contribution of this exchange;

e else appendu; as the second contribution
of the closest upper level open exchange, if
there is one;

e else (all exchanges are closed),initiates a
new exchange at the dialogue level.

¢ in all casesy; closes the acceptance phase of

U e Contributions always alternate. The present

algorithm does not actually manage several
contributions in one speech turn because this
would mean taking into accouintterleaved
evidence of understanding. But, once again,
we feel that this extension will be necessary
to handle more realistic dialogues.

Reinterpretation of an utterance consists of call-
ing the algorithm again with a new interpretation
and new evidence of understanding. The only dif-
ference is that the contribution presented by this
utterance does not have to be created because it
already exists in the floating structure. If the ut-
terance is eventually understood (relevant or not)
it can be moved in the dialogue structure in accor- A tool illustrating our model has been imple-
dance with its new interpetation, and the new evimented in Java. This takes as input a dialogue
idence of understanding it shows. This evidencevhere each utterance is annotated by the evidence
of understanding is consequently acquired asynef understanding its speaker believes it to convey.
chronously by the two participants. The resulting output is the dialogue structure and

The main simplifying assumptions made by ourthe floating structure for both speakers at different
algorithm are the following: steps. The tool was used to generate the diagrams

—_— - ]used in this paper, and in particular, the diagrams
ances and abandons. For a complete description, please refe )
tO http://www.loria. frdenis in the example to which we now turn.
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Evidence of understanding 5f;

S; did not initiate an exchange or initiated an

S; initiated an exchange in an

showed inD; exchange at the dialogue level acceptance phase
UNDERSTOODRELEVANT integrateO; afterS; integrateO; afterS;,
wir Oj-1 if the accepted contribution is

fbating, reinterpret its
presentatior©,,: call Table 1

whereO; = Oy,
UNDERSTOODNOTRELEVANT | move theS; contribution as the fi rst contribution of a new exchange sabcep-
wir Oj-1 tance phase aD;_1,
integrateO; aftersS;
NOTUNDERSTOOD integrateO; as initiating a new exchange in the acceptance phase of

Table 2: Integration of); when it is understood and thought relevant

Utterance and evidence of understanding it shq\Ns

Point of view of A

Point of view of B

a1: Where does Dan work ?

Da-E —C—pr—al

Db-E —C—rpr—al

Da-E —C—rp—al

Db-E —C—pr—al

b2: In the natural language group S
C—p>p2
UNDERSTOOLRELEVANT(a1) fa C b2
Da-E—C Pr al
Db-E —C——rr al
\AL
as: What did you say ? C— T2
Fa C Pr b2 Ac
NOTUNDERSTOOOb2) \A{ ME—C—p—a3
E—C—p—a3
Db-E —C—pr 1
Da-E—C al \ZC ¢
Ne_c " b2 C— o —=n
bs: | said: in the natural language group e \A<
E-egr—e E—C—r—a3
UNDERSTOOLRELEVANT(a3) e A"
C—rr—Db4 .

C—p>pg

Db-E —C al
\/\L
NE —c o b2
as: No, | meant his offi ce iE\, b
UNDERSTOOLDRELEVANT (b4) Cr>ba
N
UNDERSTOOONOTRELEVANT (b2) c a5
Db-E 7(‘\ al
(\E —C Pr b2
\/\L
Ne—Cc—w—a3
bs: Near post H33 N
C—pDpg
UNDERSTOOLRELEVANT (as5) S
C\p, a5
c T b6

Table 3: Detailed example
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4 Detailed example exchange under the acceptance phasg of
The utteranceas is crucial for reaching the

The example in Table 3 is a modification of the rounding criterion. It makes available two pieces
example 6.3.3 in (Cahn, 1992), in which the sec-g g ' P

. f evidence of understanding: first it shows that
ond utterance is not understood by the user (called .
L 04 IS an UNDERSTOOLRELEVANT reply to as
A whereas the other participant, the system, is . .
o : and second it shows thab is UNDERSTOOD
calledB). This dialogue illustrates the asymmetry . .
. . . NOTRELEVANT with respect toa;. Its effect is
and asynchronicity of the learning of the evidence : . )
: to revise theB view on the dialogue to create a
of understanding showed lbg. The left column new exchange in the acceptance phase;,oDo
presents the utterances and the evidence of un- g P P

derstanding showed by them from their speaker’smg this means that the structures of the grounding

: . model converge for both speakers; they now agree
point of view. The two other columns present the g P y g

. . . ._~on the current view of dialogue.
dialogue structure according to each point of view. . .
i . - The utterancebg is the final answer to the
The first utterancea; is believed WDER-

4 o first question. It shows thats; was WNDER-
STOODRELEVANT® by B and is integrated nor-
S . STOODRELEVANT by B and INDERSTOOLREL-
mally as initiating an exchange at the dialogue .
. . ; EVANT by A. Itis integrated as a relevant reply to
level. The dialogue viewed byl is the same. the first contribution of the upper level exchange
The second utterandg shows a divergence3 PP ge-.

believes that, presents an NDERSTOODREL-
EVANT evidence of understanding and thus inte-

grates it as the second contribution of the first €XThis paper discusses the pr0b|ems posed by asym-
change. However this evidence is not shared bynetric and asynchronous evidence of understand-
A, who does not understartd and therefore can- ing, and gives a preliminary model of how such
not integrate it. She just keeps the contributioneyidence could be handled. It does so by dis-
floating, awaiting to be integrated when it is suffi- tinguishing the phase of interpretation from the
ciently understood (seg, in Table 3). phase of evidence extraction and introducing the
Utteranceas shows thath, was NOTUNDER-  notion of floating contributions into the Exchange
sToOD by A and that she requires clarification. Model. Such contributions cannot be immediately
Becausen; is understood byB, the evidence of attached to the dialogue structure because the ev-
understanding it contains is used to integrate it agdence of understanding they show is not known.
the initiator of a new exchange under the accepyyhen these contributions are accepted, they have

5 Discussion and further work

tance phase df, contribution. to be reinterpreted in order to extract the evidence
Utteranceb, shows thatiz was interpreted M- of understanding they manifest.
DERSTOOLRELEVANT by B. Therefore itis in- A side effect of our model is that it provides a

tegrated by both speakers as the second contribyrye| solution to the recursive acceptance problem
tion of the clarification exchange. However theregefined in (Traum, 1994; Traum, 1999): if an ac-
is a new divergence when processing the utterancgeptance utterance needs to be acceptfdreit

by. For B, by is only an answer to the clarifica- can play its acceptance function, then no contribu-
tion request. But witfb,, A can now interprebs.  tion would ever be complete. To solve the prob-
As by is now understood by, she can extract the |em, we make the assumption that a participant
evidence of understanding it showed, and act acmay form the belief that she has understood (or
cording to her own interpretation. In this case, bengt) an utterance as soon as she receives it; she
causeby is UNDERSTOODNOTRELEVANT by A, doesnot have to subordinate her belief to further
she won't take into account the evidence of Un-zcceptance (we believe that this assumption can be
derstanding showed k. The acquisition of the motjvated by the ideas on timing in joint actions
evidence of understanding showed thyis asyn- in Chapter 3 of (Clark, 1996)). The acceptance
chronous but not taken into account; see Table lfnction of an utterance can be played, from the
The reinterpretation ob,, according to the - hearer's point of viewas soon as she understands
DERSTOODNOTRELEVANT rule, leads to thé,  the utteranceOn the other hand, to check whether
contribution being embedded as initiating a newyhat she said successfully played its intended ac-
~ “The first utterance is assumed relevant when it is unde/S€PtaNCce role, the speaker of the utterance has to
stood wait for the hearer’s response. Howevas, soon
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as the hearer respongdthe appropriate acceptance Staffan Larsson and David Traum. 2000. Information

function may be played. But when misunderstand- State and dialogue managementin the trindi dialogue

ing occurs, the acceptance role of an utterance is MOVE €ngine toolkit.Natural Language Engineer-
L iy ing, 6(3-4):323-340.

delayed up to the moment it is sufficiently under-

stood to be integrated into the common ground. Colin Matheson, Massimo Poesio, and David Traum.

The implemented model we have presented still 2000- Modelling grounding and discourse obliga-
N i tions using update rules. Proceedings of NAACL
suffers from a number of limitations; for exam- 2000 May.

ple it does not deal with misunderstanding of the o _
evidence of understanding. Planned future work-esley Stirling, llana Mushin, Janet Fletcher, and

. : C Roger Wales. 2000. The nature of common ground
will cover these more complex divergences in dia units: an empirical analysis using map task dia-

logue structure in addition to multi-contributions,  |ogues. InGotalog 2000, 4th Workshop on the Se-
that is, when several contributions by the same mantics and Pragmatics of Dialogu@ages 159—

speaker in the same turn. We hope that this model 165, Gothenburg, Sweden.

and its implementation will be the first stage of ap,yid R. Traum and James E. Allen. 1992. A »speech
larger enterprise: specifying the grounding status acts” approach to grounding in conversation.Iin

of the contents of a contribution in terms of dia- ternational Conference on Spoken Language Pro-
logue structure. cessingpages 137-40.
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