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Abstract

This paper discusses issues in the
design of a rich taxonomy of di-
alogue acts that is hierarchically
structured in such a way that a no-
tion of ‘dimension’ is reflected, cor-
responding to the intuition that com-
munication is a complex activity,
with multiple aspects that can be ad-
dressed simultaneously. The taxon-
omy is also ‘open’ in the sense that
it is based on clear criteria for in-
cluding dialogue act types and for
how they fit into the taxonomy, al-
lowing easy addition of other act
types.

1 Introduction

To describe what is happening in a dialogue
from semantic and pragmatic points of view, it
has become common to consider dialogues in
terms of communicative actions, called ‘com-
municative acts’ or ‘speech acts’ or ‘dialogue
acts’. In recent years the term ‘dialogue act‘’
has become particularly popular among re-
searchers involved in the design of computer
dialogue systems or in dialogue annotation,
see e.g. Jurafsky & Martin (2000).

This paper is concerned with the defini-
tion of dialogue acts and especially with the

definition of taxonomies of dialogue acts, in-
spired by the goal to build a public registry
of dialogue act specifications, as undertaken
by the Task Domain Group on Semantic Con-
tent Representation within the International
Standards Organisation ISO (ISO/TC 37/SC
4/TDG 3).1 We outline a number of funda-
mental and practical issues that have to be ad-
dressed in developing a repository of dialogue
acts, focusing on the following issues:

• How are dialogue acts defined? How do
dialogue acts relate to speech acts, com-
municative acts, utterances, turns, etc.?

• What uses of dialogue acts do we envis-
age, that should be supported by a repos-
itory of dialogue acts? What require-
ments on dialogue act specification fol-
low from potential uses of dialogue acts,
such as manual or automated annotation?

• What exactly does it mean for a dia-
logue act annotation system to be ‘multi-
dimensional’ and/or ‘layered’? How are
‘dimensions’ (and ‘layers’) defined, and
why?

1Some of the ideas presented in this paper have been intro-
duced in a presentation at the 4th Joint ISO-SIGSEM Work-
shop on the Representation of Multimodal Semantic Infor-
mation, Tilburg, January 10-11, 2005, and appear in an un-
published discussion paper prepared for that workshop - see
Bunt (2005).



• What criteria are relevant for identifying
a particular class of dialogue acts? In de-
signing a system of dialogue act types,
what are the criteria for structuring the
system?

2 The dialogue act concept

2.1 Defining dialogue acts

The term ‘dialogue act’ is sometimes used in
a rather loose sense, to mean ‘speech act, used
in dialogue’. There are also more formal ap-
proaches, where dialogue acts are considered
as concepts in the description or annotation of
dialogue utterance meanings, and have a well-
defined formal semantics. For instance, Bunt
and Romary (2002) have proposed to view the
meaning of an utterance asthe way in which
the utterance is meant to change the informa-
tion state of an interpreting system upon un-
derstanding the utterance.

When analysing the meaning of a dialogue
utterance, we can distinguish two fundamen-
tal aspects: (1) the semantic (or ‘referential’,
‘propositional’) content: the objects, events,
situations, properties, relation, etc. that the
utterance is about; and (2) the communicative
function or purpose that the utterance has in
the communication. Using these two aspects,
a formal interpretation can be given to a di-
alogue act by viewing the combination of a
communicative function and a semantic con-
tent as an operation that updates the informa-
tion states of the dialogue participants in a
certain way. This approach is known as the
information-stateor context-changeapproach
to dialogue acts (see e.g. Traum and Larsson,
2003; Bunt, 2000; Cooper et al. 2003).

The use of update operations on informa-
tion states (or contexts) does not mean that
any logically possible type of update opera-
tion corresponds to a dialogue act. The whole
idea of dialogue acts is that they are a way
to characterize dialogue behaviour; therefore,
dialogue acts should have an empirical ba-
sis: every dialogue act type should have some

reflection in observable features of commu-
nicative behaviour. In other words, for ev-
ery dialogue act type there are behavioural
(linguistic) devices which a speaker can use
in order to indicate the communicative func-
tion(s) of his contribution. This means that
we have two criteria for distinguishing a par-
ticular type of dialogue act: (1) it corresponds
to a specific context-changing effect; (2) the
intended context-changing effect can be indi-
cated by means of certain observable features
of communicative behaviour.

2.2 Dialogue act types

There are often alternative possible ways to
characterize the type of dialogue act per-
formed by a given utterance. For example, the
utteranceWhat did you say?, can be character-
ized either as a feedback act, providing infor-
mation about the speaker’s understanding of
the previous utterance, or as a question, and
as such as different from the statementI didn’t
hear what you said, which may also be char-
acterized as a feedback act.

Characterizations as a question or an in-
form relate more closely to the surface form
of the utterance than the characterization as
a FEEDBACK ACT. Characterizing these ut-
terances as feedback acts takes into account
what the question and the statement are about.
Rather than choosing between these alterna-
tive characterizations, it seems more attractive
to combine the two and characterize these ut-
terances asFEEDBACK QUESTIONandFEED-
BACK INFORM, respectively.

It is common to speak of dialogue acttypes
(or speech act types) as synonymous with:
dialogue (speech) acts with a certain com-
municative function (illocutionary force); the
case just considered shows that this may be
inaccurate, for characterizing utterances as
feedback acts is saying something about the
type of their semantic content, rather than
about their communicative function. Also,
characterizing an utterance as a feedback



question says something both about semantic
content type and communicative function.

Indirect speech acts may also be consid-
ered as allowing more than one characteriza-
tion. An utterance such asIt’s rather chilly
in herecan be seen as intended to inform the
addressee of something, but also as a request
- to lit a fire, for instance. On the standard
view, an indirect speech act occurs when a
speaker uses an utterance to perform an ad-
ditional speech act to the one that is ‘directly’
associated with the utterance in view of its ap-
pearance, as illustrated byDo you know what
time it is? (as a request to tell what time it is)
or What time do you think it is?as a reproach
for being late.

To understand an utterance as being used to
perform an indirect speech act, the addressee
must reason with his understanding of the ut-
terance as ‘surface speech act’, including its
semantic content, and his knowledge of the
context in order to construe an indirect inter-
pretation as a speech which is appropriate in
the given context.

When dialogue acts are viewed as context-
changing operations, however, the notion of
an indirect dialogue act comes to stand in a
different light. Consider, for example, the di-
rect and indirect questionsWhat time is it?
and Do you know what time it is?In both
cases we may assume that the speaker wants
to know what times it is, but when using
the direct question the speaker makes the as-
sumption that the addressee knows the answer
to the question, whereas the indirect ques-
tion does not carry this assumption - the ut-
terance in that case expresses precisely that
the speaker does not know whether the ad-
dressee knows the answer. If we follow the
traditional analysis of indirect speech acts
where the speaker is taken to perform the
same speech act as anextra act, in addition
to what is expressed directly, then we have
to say that the indirect question creates in the
addressee, among other things, the effect of

the ‘direct’ question where the speaker wants
to know whether the addressee knows what
time it is, plus the effects of the indirectly ex-
pressed question where the speaker wants to
know what time it is. This combination of be-
liefs would clearly be inconsistent, however.
It would therefore be wrong to analyse the
indirect question as the direct question plus
an additional question. Instead, the indirect
question associated with should be analysed
as expressing the speaker’s wish to obtain the
information what time it is,without also ex-
pressing the expectation that the addressee is
able to tell that. This makes the indirect ques-
tion a (slightly) different type of dialogue act
than the direct question.

Similar analyses apply to other indirect di-
alogue acts, such as indirect requests.

Theories of dialogue acts or communicative
acts often emphasize the multifunctionality of
dialogue utterances, i.e., the phenomenon that
an utterance can have several functions at the
same time (se e.g. Allwood, 2000). This is
also reflected in some dialogue act annotation
schemas, such as DAMSL (Allen and Core,
1997), which allow the assignment of multi-
ple dialogue act tags to an utterance. One of
the reasons for the multifunctionality of ut-
terance is that it can have an effect related
to various dimensions of the communication
process, such as exchanging task-related in-
formation, giving feedback, and managing the
interaction.

2.3 Uses of dialogue acts

Dialogue acts (DAs) have been used for sev-
eral different purposes: to support conceptual
analysis of natural human dialogue; as build-
ing blocks in the interpretation and generation
of utterances in a dialogue system; to anno-
tate dialogues, either manually or automati-
cally; or to define the inter-agent communi-
cation between software agents; see e.g. FIPA
(2002). Each of these applications brings spe-
cific constraints and requirements. Here, we



only consider the use of dialogue acts for tag-
ging, and its implication for to the design of a
well-structured system of dialogue acts.

When very small sets of tags are used, such
as the LINLIN tag set (Ahrenberg, Dahlbäck
& Jönsson, 1995) or the HCRC tag set (Car-
letta et al., 1996; Isard & Carletta, 1995), then
there is little need to be concerned with its or-
ganization, but larger tag sets, such as those
of DAMSL or DIT (see e.g. Keizer, 2003),
call for a well-motivated structure to support
annotators’ work. For the ISO effort to de-
velop a registry of standardized concepts for
semantic annotation, it is moreover worth tak-
ing into account that the specification anex-
haustivetag set for all domains and all pur-
poses is hard to imagine. Explicit performa-
tives, for instance, form an open class of di-
alogue communicative functions. Also, de-
grees of granularity in dialogue act distinc-
tions are often possible. It therefore seems
best to design a structured set of tags, with
a clear, well-motivated structure, containing
a number of obviously needed instances in
the various categories, and with clear princi-
ples for how to add tags to the set as may be
needed for specific domains or specific pur-
poses. Such a system is what we suggest to
call an ‘open taxonomy’. Moreover, we pro-
pose to structure such a taxonomy according
to the intuitive notion of ‘dimensions of com-
munication’, mentioned above in relation to
the multifunctionality of dialogue contribu-
tions.

3 Dimensions in dialogue act assignment

3.1 Formal concepts

Dimensions of communication are, intu-
itively, different aspects of the communica-
tion process that can be addressed indepen-
dently and simultaneously by means of dia-
logue acts.

As an example of a dimension, consider the
turn-taking system. For a dialogue participant

A, the following situations may arise:

1. A has the turn, i.e. he is in a position to
make a contribution to the dialogue. The
following cases may arise:

(a) A uses the turn and makes his con-
tribution. In this case he does not
have to perform any turn manage-
ment action.

(b) His turn is contested: dialogue part-
ner B is trying to get the turn. The
following situations may occur:

i. A wants to keep the turn. The
efforts that he makes in order to
achieve that, constitute aTURN

KEEPING act.
ii. A is willing to concede the turn.

The act of indicating to B that B
may take the turn, constitutes a
TURN GIVING act.

2. (a) B has the turn and is using it. If A
is happy with that, he does not have
to perform any turn management ac-
tion.

(b) B has the turn and is using it. If A
wants to get the turn, without wait-
ing until B concedes it, A’s efforts to
get it constitute aTURN GRABBING

act.

(c) B is offering A an opportunity to
take the turn.

i. If A seizes the opportunity and
takes the turn, then that consti-
tutes aTURN TAKING act.

ii. If A is not willing to accept the
turn, his behaviour that indicates
that is aTURN REFUSALact.

This example shows that a dialogue agent
may perform one of five possible turn man-
agement acts, but never more than one: the
alternatives within a dimension are mutually
exclusive.



In general, dimensions are independent sets
of features such that per dimension only one
value may be assigned for an object that is
characterized in the multidimensional space.
To formalize this notion, we clearly need a
formal device for assigning values to the ob-
jects to be characterized; in the case of dia-
logue annotation, that is a formal device of
assigning annotation tags to the ‘markables’
to be annotated. We therefore introduce adi-
alogue act assignment systemas follows.

Definition 1:A Dialogue act assignment sys-
tem is a 4-tupleA = < D, f, C, T > whereD
is a set of (simple) dialogue act tags,f is a
function assigning tags to utterances (which
may be simple elements ofD, or complex
structures built fromD elements),C is a set
of constraints on admissible combinations of
tags, andT is a set of additional labels that
f may assign to utterances –T contains such
labels asinaudibleandabandoned.

It may be noted that the DAMSL annota-
tion system speaks of ‘layers’ in annotations
as well as of multidimensionality, and seems
to use these terms as synonyms. One of these
layers/dimensions is called Communicative
Status, and contains such tags asuninter-
pretableandabandoned, which seems better
modelled as part of the annotation system than
as a dimension in a set of dialogue act tags.
(And perhaps DAMSL’s ‘Other Level’ tags
are best treated in this way as well.)

To reflect the multifunctionality of dialogue
contributions, the DA assignment function
should be allowed to assign sets of tags to ut-
terances, where the elements of the set corre-
spond to different dimensions of communica-
tion. To this end, the DA tag set may be or-
ganized as a taxonomy, i.e. as partitioned into
named subsets such that the assignment func-
tion associates at most one tag per dimension
with any given utterance. More formally:

Definition 2: A multidimensional dialogue
act assignment systemis a 4-tupleA = <

D, f, C, L > whereD = {D1, D2, ..Dm} is
a dialogue act taxonomy with ‘dimensions’
D1, D2, ..Dm and where the combination con-
straintsC allow a dialogue utterance to be as-
signed a tag in each of the dimensions, but
never more than one tag per dimension.

We consider this definition as capturing the
essence of a multidimensional system. An-
other aspect is the independence of the assign-
ment of a tag in one dimension from the tags
in other dimensions. This is captured by the
following definition of independence:

Definition 3: Two dimensions in a multi-
dimensional annotation system areinde-
pendent if any pair of tags from the two
dimensions is admissible.

Definition 4: If any two dimensions in a
multidimensional dialogue act assignment
system are independent, then the system is
calledorthogonal.

Orthogonality is not to be taken as a strictly
necessary requirement of a multidimensional
system (it does not seem realistically feasible
for DA tagging), but it is desirable to be as
much orthogonal as possible (and thus to keep
the set of constraintsC as simple as possible).

It may be noted that we defined a dialogue
act taxonomy as simply a partitioned set ot
tags, thereby excluding the possibility of a
taxonomy to have several levels. The rea-
son for this choice is that a set of dimensions
is itself not a dimension, according to Defi-
nition 2, since it would give rise to multiple
tags from that dimension set. Still, it is con-
venient to have more than one level in a DA
taxonomy, for grouping a number of dimen-
sions under a more general name, like ‘in-
teraction management’. To distinguish such
a grouping from dimensions proper, we pro-
pose to use the termlayerwith this definition:
as a set of dimensions or, recursively, a set
of layers, thereby making a clear distinction



between layers and dimensions. We will in-
corporate this notion of layer in Definition 5
below.

3.2 Multidimensional dialogue act tags

We noted above that an attractive way to
characterize an utterance may be as a pair
like FEEDBACK QUESTION, consisting of the
name of a dimension (FEEDBACK) and the
name of a communicative function (QUES-
TION). This suggests that DA tags may be
pairs. On the other hand, characterizing an
utterance as aTURN KEEPINGact does not re-
quire a second element, since the turn keeping
function is necessarily concerned with the di-
mension of turn management. A question, by
contrast, can be about any type of information
and therefore relate to any interaction dimen-
sion. We therefore propose to classify com-
municative functions as being eithergeneral-
purposeor dimension-specific. A DA tag is
then either a pair, consisting of a general-
purpose function and a dimension. or a sin-
gle dimension-specific function. This leads to
the following modified definition of a multidi-
mensional dialogue act assignment system, to
which we have also added the notion of lay-
ers:

Definition 5: A layered multidimensional
dialogue act assignment systemis a 7-tuple
A = < GP, DS,D, f, C, L, T > whereGP is
a set of general-purpose communicative func-
tion names,DS is a taxonomy of dimension-
specific communicative function names,D is
the taxonomy of dimension names that mir-
rors theDS taxonomy,L is a set of layers
(i.e., set of (sets of...) dimensions ofD, and
wheref , C andT are as before, except that
f is now a function from utterances to sets of
tags (or labels fromT ), each tag being either
an element fromDS or a pair< g, d > with
g ∈ GP andd ∈ D.

3.3 The DIT taxonomy

We have applied the concepts defined here
and redesigned the DA taxonomy of DIT,
adding some of the dialogue types distin-
guished in DAMSL. It should also be noted
that some of the DIT categories of commu-
nicative functions for feedback and interac-
tion management have been inspired by the
work of Allwood et. al. (1994). (For the com-
plete resulting taxonomy seehttp:
pi1294.uvt.nl/dit ). Slightly simpli-
fied, the taxonomy of dimension-specific
functions in DIT looks as follows:

Task-Oriented Functions

Task/Domain-Specific Functions: Hire, Fire, Ap-
point,...; Acquit, Condemn, Appeal,..

Task Management Functions: ...

Dialogue Control Functions

Feedback Functions
Auto-Feedback Functions: Overall Positive,

Execution Negative, Evaluation Positive,
..., Perception (= Overall) Negative

Feedback Elicitation Functions: Evaluation,
Execution

Allo-Feedback Functions: Allo-Overall
Positive, Allo-Execution Negative, Allo-
Evaluation Positive, ..., Allo-Perception (=
Overall) Negative

Interaction Management Functions
Turn Management: Turn accepting, Turn giv-

ing, Turn grabbing, Turn keeping, Turn re-
fusal

Time Management: Stalling, Pausing
Contact Management: Contact check, Contact

indication
Topic Management: Topic shift, Topic shift an-

nouncement,..
Own Communication Management: Error sig-

naling, Retraction, Self-correction
Partner Communication Management: Com-

pletion, Partner correction
Dialogue structuring: Opening, Closing, DA

announcement
Social Obligations Management Functions

Greeting: Init-greeting, React-greeting
Self-introduction: Init-self-introduction,

React-self-introduction
Apology: Apologising, Apology-downplay
Gratitude: Thanking, Thanking-downplay
Valediction: Init-goodbye, React-goodbye

It may be noted that general-purpose com-
municative functions can also be put into a



(partial) hierarchy, but the hierarchical rela-
tion in this case has a different significance
from that between dimension-specific ones,
namely as an expression of degree of speci-
ficity. For example, a confirmation is more
specific than an answer, and a check is more
specific than a question.

The DIT taxonomy is being used for
annotation in the DIAMOND project (see
http://pi1294.uvt.nl/diamond/), and in the
PARADIME project (PARallel Agent-based
Dialogue Management Engine) as part of
the Dutch national IMIX project on in-
teractive multimodal information extraction
(see http://www.nwo.nl/nwohome.nsf/pages/
NWOP 653H9J). Inter-annotator agreement
data are not yet available, and are not easy
to obtain for multidimensional annotation, but
are one of the aims of these activities. Another
major aim is the establishment of annotation
guidelines, of which there is only a beginning,
and annotation tools.

4 Multidimensional dialogue act
annotation

Using a layered multidimensional DA assign-
ment system for annotation raises several is-
sues, some of which have been discussed by
Larsson (1998), such as the consequences of
multidimensional tags for measuring inter-
annotator agreement. One obvious sugges-
tion, that follows from the intended orthogo-
nality of the various dimensions, is to consider
calculating inter-annotator agreementper di-
mension. But even within a single dimen-
sion the issue of inter-annotator agreement is
not a simple one in a DA system with hierar-
chical relations among communicative func-
tions. If one annotator marks an utterance as
a YES/NO-QUESTIONconcerned with domain
information, and another as aCHECK, these
annotators do not agree completely but cannot
be said to disagree completely either. A more
dramatic inter-annotator disagreement occurs
for instance when one annotator thinks that an

utterance does not have a function in a certain
dimension, while an another annotator thinks
it has.

This brings us to another issue that deserves
further study: should it be assumed that every
utterance in principle has a function in every
dimension, if only implicitly? Every utterance
could conceivably be said to have a feedback
function, for instance, since it can always be
taken to provide some information about the
processing of previous utterances. Similarly,
if we assume the existence of a topic man-
agement function that corresponds to continu-
ing the dialogue without a change of topic, so
‘ TOPIC CONTINUATION’ WOULD BE A DE-
FAULT VALUE IN THIS DIMENSION , then ev-
ery utterance could be said to have a topic
management function. So it seems that one
consistent strategy for multidimensional tag-
ging could be to assume the existence of de-
fault values for every dimension (except the
domain and task management dimension) and
to annotate each utterance with an 11-tuple of
functions in the dialogue control dimensions.
This is to be contrasted with the alternative
of only annotating non-default values, and as-
suming a variable multiplicity of the tags to
be assigned to utterances.

5 Related and future work

Most closely related to the work discussed
in this paper is the effort of the Discourse
Research Initiative that has resulted in the
DAMSL annotation scheme (Dialogue Act
Markup in Several Layers; see Allen & Core,
1997). While presented as a layered, multidi-
mensional scheme, the DAMSL scheme is not
based on clearly defined notions of dimension
and layer.

In the communicative functions that it con-
tains, the DAMSL scheme has much in com-
mon with the DIT taxonomy. An important
difference is the much more elaborate and
fine-grained set of functions for feedback and
other aspects of dialogue control functions



that is available in DIT. For a more detailed
comparison of the contents of DAMSL and
DIT see Keizer (2003). Other surveys and
comparative discussions of dialogue act anno-
tation schemes and taxonomies include Lars-
son (1998); Lendvai (2004) and the MATE
survey (Mengel et al., 2000); discussions
of issues in the definition and use of dia-
logue acts include, in particular, Core & Allen
(1997); Traum (1999); Stolcke et al. (2000)
and Popescu-Belis (2005).

The latest version of the DIT taxonomy
has been designed to include most of what is
found in DAMSL, organized in a more sys-
tematic way. This should make it possible to
develop annotation tools that are simpler than
those of DAMSL, since the (approximate) or-
thogonality of the DIT dimensions allows an-
notators to more freely assign combinations
of tags in various dimensions than is the case
in DAMSL.
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