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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 37, Language and terminology,
Subcommittee SC 4, Language resource management.

This second edition cancels and replaces the first edition (ISO 24617-2:2012), which has been technically
revised.

The main changes compared to the previous edition are as follows:

— in 6.2, ‘reference segments’ are introduced to allow more accurate annotations of feedback
dependence relations;

— in6.3,amore detailed way of annotating rhetorical relations between dialogue acts is made possible
by importing concepts from ISO 24617-8:2016 (DR-core);

— in 7.2, the Contact Management dimension, known from the DIT++ annotation scheme, and the Task
Management dimension, known from the DAMSL annotation scheme, have been added, along with a
few communicative functions specific for contact management;

— inZ5and Annex D, a possibility is introduced for importing elements from the W3C recommendation
EmotionML in order to add affective information to dialogue acts;

— in Clause 9 and Annex D, the mechanism of ‘triple-layered annotation scheme plug-in’ with ‘plug-in
interface’ is introduced; this mechanism allows the dialogue act annotation to be customized, using
application-specific concepts, and to be enriched with semantic content information.

Alist of all parts in the ISO 24617 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Since its publication in 2012, ISO 24617-2 has been used in a number of annotation efforts as well as in
the development of language-based interactive systems. These experiences have brought to light

— that the standard allowed dialogue act annotations that are slightly inaccurate in some respects,

— that some applications would benefit from the availability of mechanisms for customizing the set of
concepts defined in the standard, and

— that certain use cases require the representation of functional dialogue act information to be
extended with semantic content information.

This second edition seeks to remedy the noted inaccuracies, and to provide mechanisms
a) for customizing the set of defined concepts, and
b) for extending the information types in dialogue act annotations.

The improved accuracy of this second edition concerns the annotation of semantic dependence relations
of dialogue acts and their scopes, and of rhetorical relations between dialogue acts. The mechanisms for
extending and customizing the standard for a specific application concern most notably the annotation
of information about the (domain-specific) semantic content of dialogue acts, the introduction of
application-specific dialogue act types, the addition of communicative functions for fine-grained
specification of feedback, and the annotation of speaker emotions.

This second edition is downward compatible with the original ISO 24617-2:2012 in the sense that
every annotation made with the original version is a valid annotation according to the second edition.
Existing annotations do not need to be revised in order to be compliant with this second edition.
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Language resource management — Semantic annotation
framework (SemAF) —

Part 2:
Dialogue acts

1 Scope

This document provides a set of empirically and theoretically well-motivated concepts for dialogue
annotation, a formal language for expressing dialogue annotations (the Dialogue Act Markup Language,
DiAML), and a method for segmenting a dialogue into semantic units. This allows the manual or
automatic annotation of dialogue segments with information about the communicative actions which
the participants perform by their contributions to the dialogue. The annotation scheme specified in
this document supports multidimensional annotation of spoken, written, and multimodal dialogues
involving two or more participants. Dialogue units are viewed as having multiple communicative
functions in differentdimensions. The markup language DiAML hasan XML-based representation format
and a formal semantics which makes it possible to perform inferences with DiAML representations.
This document also specifies data categories for dimensions of dialogue analysis, for communicative
functions, for dialogue act qualifiers, and for relations between dialogue acts. Additionally, it provides
mechanisms for customizing these sets of concepts, extending them with application-specific or
domain-specific concepts and descriptions of semantic content, or selecting relevant coherent subsets
of them. These mechanisms make the dialogue act concepts specified in this document useful not only
for annotation but also for the recognition and generation of dialogue acts in interactive systems.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

addressee

dialogue (3.5) participant (3.13) oriented to by the sender (3.20) in a manner to suggest that his/her
utterances (3.25) are particularly intended for this participant, and that some response is therefore
anticipated from this participant, more so than from the other participants

Note 1 to entry: This definition is a de facto standard in the linguistics literature.

[SOURCE: Reference [34], modified - ‘speaker' replaced by ‘sender’, and use of ambiguous pronouns
avoided.]

Documents

] Document Sharinngub
© IS0 2020 - All rights reserved

Full document details: ISO 24617-2-2020


http://avadocuments2026.com/doc/iso-24617-2-2020
http://avadocuments2026.com/doc/iso-24617-2-2020

ISO 24617-2:2020(E)

3.2

allo-feedback act

feedback act (3.8) where the sender (3.20) elicits information about the addressee's (3.1) processing
of an utterance (3.25) that the sender contributed to the dialogue (3.5), or where the sender provides
information about his perceived processing by the addressee of an utterance that the sender contributed
to the dialogue

EXAMPLE 1. A: Now move up.
2. B: Slightly northeast you mean?
3. A: Slightly yeah

With utterance 3, A performs an allo-feedback act signalling that he/she thinks B understood utterance 1
correctly.

3.3

auto-feedback act

feedback act (3.8) where the sender (3.20) provides information about his/her own processing of an
utterance (3.25) contributed to the dialogue (3.5) by another participant (3.13)

EXAMPLE B's utterance in the example dialogue fragment in 3.2 signals that he/she is uncertain whether
he/she understood the previous utterance correctly.

34

communicative function

property of certain stretches of communicative behaviour, describing how the behaviour changes the
information state (3.12) of an understander of the behaviour

3.5
dialogue
exchange of utterances (3.25) between two or more persons or artificial agents

3.6

dialogue act

communicative activity of a dialogue (3.5) participant (3.13), interpreted as having a certain
communicative function (3.4) and semantic content (3.18)

Note 1 to entry: A dialogue act can additionally also have certain functional dependence relations (3.10), rhetorical
relations (3.17) and feedback dependence relations (3.9) with other units in a dialogue.

3.7

dimension

class of dialogue acts (3.6) that are concerned with a particular aspect of communication, corresponding
to a particular category of semantic content (3.18)

EXAMPLE (1) Dialogue acts advancing the task or activity that motivates the dialogue (the ‘Task' dimension);
(2) dialogue acts providing and eliciting feedback (the Auto- and Allo-Feedback dimensions); (3) dialogue acts for
allocating the speaker role (the Turn Management dimension).

3.8

feedback act

dialogue act (3.6) that provides or elicits information about the sender’s (3.20) or the addressee’s (3.1)
processing of something that was uttered in the dialogue (3.5)

Note 1 to entry: Two classes of feedback are distinguished: allo-feedback acts (3.2) and auto-feedback acts (3.3).
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3.9

feedback dependence relation

relation between a feedback act (3.8) and the stretch of communicative behaviour the processing of
which the act provides or elicits information about

EXAMPLE In the example in 3.2, both the allo-feedback act expressed by utterance 3 and the auto-feedback
act expressed by utterance 2 have a feedback dependence relation to utterance 1.

Note 1 to entry: Feedback dependence relations are also used to relate self-corrections, partner corrections, and
other speech editing acts, which strictly speaking are not feedback acts, to the segments that they apply to.

3.10

functional dependence relation

relation between a dialogue act (3.6) with a responsive communicative function (3.16) and one or more
previous dialogue acts that it responds to

EXAMPLE The relation between an answer and the corresponding question, such as between utterance 3 and
utterance 2 in the example in 3.2; or the relation between the acceptance of an offer and the corresponding offer.

3.11
functional segment
minimal stretch of communicative behaviour that has one or more communicative functions (3.4)

Note 1 to entry: The condition of being ‘minimal’ ensures that functional segments do not include material that
does not contribute to the expression of a communicative function that identifies the segment.

EXAMPLE The functional segment corresponding to the answer given by S in the following dialogue
fragment does not include the parts "Just a moment please” and “.... let me see..." but only the parts “the first train to
the airport on Sunday morning is" and “at 5:45”.

1. U: What time is the first train to the airport on Sunday morning please?
2.S:Just a moment please... the first train to the airport on Sunday morning is .... let me see... at 5:45.

Note 2 to entry: A consequence of this definition is that functional segments can be discontinuous, can overlap or
be embedded, and can contain parts from more than one turn.

3.12

information state

context

totality of a dialogue (3.5) participant’s (3.13) beliefs, assumptions, expectations, goals, preferences,
hopes, and other attitudes that may influence the participant's interpretation and generation of
communicative behaviour

3.13
participant
person or artificial agent involved in the exchange of utterances (3.25)

3.14
qualifier
predicate that can be associated with a communicative function (3.4)

EXAMPLE A: Would you like to have some coffee?
B: Only if you have it ready.

B's utterance accepts A's offer under a certain condition; this can be described by qualifying the communicative
function Accept Offer with the predicate ‘conditional.

3.15
reference segment
stretch of communicative behaviour that a feedback dependence relation (3.9) refers to and that is not a
functional segment (3.11)
Documents

] Document Sharinngub
© IS0 2020 - All rights reserved

Full document details: ISO 24617-2-2020


http://avadocuments2026.com/doc/iso-24617-2-2020
http://avadocuments2026.com/doc/iso-24617-2-2020

ISO 24617-2:2020(E)

3.16

responsive communicative function

communicative function (3.4) of a dialogue act (3.6) that depends for its semantic content (3.18) on one or
more dialogue acts that it responds to

Note 1 to entry: See 5.2.

Note 2 to entry: In 7.3.4, the set of responsive communicative functions is listed of the annotation scheme defined
in this document.

3.17

rhetorical relation

discourse relation

semantic or pragmatic relation between two dialogue acts (3.6) or their semantic contents (3.18)

Note 1 to entry: Relations such as elaboration, explanation, justification, cause, and concession have been studied
extensively in the analysis of (monologue) text, where they are often called ‘rhetorical relations' or ‘discourse
relations', and are mostly viewed either as relations between text segments or as relations between events or
propositions, described in text segments. Many of these relations also occur in dialogue (3.5).

EXAMPLE1 In the following example, the statement in the second utterance provides a motivation for the
question in the first utterance:

A: Can you tell me what flights there are to Sydney on Saturday? I'd like to attend my mother's 80th birthday.

EXAMPLE 2 A rhetorical relation between the semantic contents of two dialogue act occurs in the following,
where the content of B's statement mentions a cause for the content of A's statement:

A: 1 can never find these stupid remote controls.
B: That's because they don’t have a fixed location.

3.18
semantic content
information, situation, action, event, or objects that a stretch of communicative behaviour refers to

3.19

semantic content category

semantic content type

type of the semantic content (3.18) of a dialogue act (3.6)

EXAMPLE The various dimensions (3.7) defined in this document correspond to categories of semantic
content. In particular, the Task dimension corresponds to the category of task-specific actions and information;
the Allo- and Auto-Feedback dimensions correspond to the categories of information about the processing by
the current speaker or by the addressee, respectively, of something that was said before; the Turn Management
dimension corresponds to the category of information about the allocation of the speaker role, and so forth.

3.20
sender
dialogue (3.5) participant (3.13) who performs a dialogue act (3.6)

3.21

speaker

sender (3.20) of a dialogue act (3.6) in spoken form, possibly combining speech with nonverbal
communicative behaviour

Note 1 to entry: A dialogue (3.5) participant (3.13) can contribute to a dialogue without having the speaker role
(3.22), for example by nodding in agreement to what the other participant says. Therefore, the term ‘speaker’ is
not synonymous with ‘participant who occupies speaker role".
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3.22

speaker role

role occupied by a participant (3.13) who has temporary control of a dialogue (3.5) and speaks for some
period of time

[SOURCE: DAMSL annotation scheme (see Reference [3]).]

3.23
speech act
act that a speaker (3.21) performs when producing an utterance (3.25)

Note 1 to entry: The notion ‘utterance’ in this definition is commonly interpreted as mentioned in Note 1 to entry
of 3.25.

[SOURCE: SIL Glossary of linguistic terms (https://glossary.sil.org/term/speech-act), modified - Added
Note 1 to entry.]

3.24

turn unit

stretch of communicative activity produced by one participant (3.13) who occupies the speaker role
(3.22), bounded by periods of inactivity of that sender (3.20) or by periods where another participant
occupies the speaker role

Note 1 to entry: The term ‘turn unit’ corresponds to one of the meanings of the often used term ‘turn’, which is
ambiguous between ‘turn unit’ and ‘right to speak”, as in “to have the turn” and “turn-taking”. The term ‘turn’ is
only used in this document when the context makes it clear in what sense the term is meant.

Note 2 to entry: The term ‘turn unit’ is also closely related to the term ‘turn construction unit’ (TCU), introduced
by Reference [51]. The TCU seems a rather intuitive and holistic notion, of which the usefulness has been the
subject of debate (see e.g. Reference [52]). The term is therefore avoided in this document.

Note 3 to entry: The term ‘turn unit’ is useful in the description of dialogue (3.5) behaviour, but is not of central
importance in this document, since dialogue acts (3.6) are not assumed to correspond to turn units.

3.25
utterance
anything said, written, keyed, signed, or otherwise expressed, possibly in multimodal form

Note 1 to entry: An utterance is part of a turn unit (3.24). In the literature, the term is commonly used in the sense
of ‘everything contributed by a sender (3.20) within a turn unit’.

Note 2 to entry: The term ‘utterance’ is useful in the description of dialogue (3.5) behaviour, but is not of central
importance in this standard, since dialogue acts (3.6) are not assumed to correspond to utterances, but rather to
the communicative behaviour in functional segments (3.11).

4 Use cases

The notion of a dialogue act plays a key role in the analysis of spoken and multimodal dialogue, as well
as in the design of spoken dialogue systems and embodied conversational agents. These applications
all depend on the availability of dialogue corpora, annotated with dialogue act information. The main
purpose of this document is to define a reference set of domain-independent basic concepts for dialogue
act annotation, and their use for representing such annotations, in the Dialogue Act Markup Language
(DiAML). The set of concepts defined in ISO 24617-2:2012 was based on the DIT++ taxonomy, which was
originally developed to serve a double purpose: the articulate functional description of communicative
activity in natural human dialogue, and a basis for the design of modules in dialogue systems. As part of
the ISO 24617 series, a focus came to lie on annotation. Still, like DIT++, this document has multiple use
cases, which can be grouped into four types:

— UC1: manual annotation of spoken, written, or multimodal human-human or human-computer
dialogue;
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— UC2: automatic annotation of spoken, written, or multimodal human-human or human-computer
dialogue starting from transcriptions or recordings of communicative behaviour;

— UC3: recognition of dialogue acts in (multimodal) communicative user behaviour;
— UC4: generation of dialogue acts by the dialogue manager component of a dialogue system.
The different use cases bring different requirements and desiderata, as follows.

— UC1: manual annotation is costly and only feasible for limited amounts of data, but has the advantage
of producing annotations of the highest quality since expert annotators have a wealth of context
information, general world knowledge, and common-sense reasoning abilities to infer speaker
beliefs and intentions. Expert annotators are therefore able to make fine-grained annotations. In
order to support this use case, the annotation scheme should include fine-grained concepts.

— UC2: automatic annotation systems typically cannot characterize dialogue behaviour with the same
level of detail as expert human annotators, since they lack common world knowledge, and usually have
access to contextinformation only as far as represented in the dialogue history. Automatic annotation
is therefore in general less fine-grained. To effectively support this use case, the annotation scheme
should contain more coarse-grained concepts than those needed for use case UC1.

— UC3: recognition of dialogue acts by an interactive system is almost the same as automatic dialogue
act annotation, except that in an interactive system the semantic contents of dialogue acts play a
prominent role. For a given application, it may be beneficial to define application-specific functions
for specific types of content. For effectively supporting this use case, it may be useful to extend the
annotation scheme with application-specific concepts.

— UC4: generation of dialogue acts in an interactive system concerns the decision how to continue
a dialogue, and this is the main task of a dialogue manager component. This task is typically
organized as a two-stage process: (1) decide on the communicative functions and semantic contents
of one or more possible dialogue acts; (2) decide on a realization in an appropriate form. In contrast
with human dialogue participants, who may be somewhat vague or unspecific about their beliefs
and intentions, a system’s dialogue manager typically works with precise beliefs and goals, and
generates, in stage (1), dialogue acts with fine-grained communicative functions, for example for
feedback acts, since the system may report a processing problem with great accuracy. This calls for
the annotation scheme to include very fine-grained functions.

The new elements in this second edition of this document were introduced for providing more effective
support for each of these use cases, in particular for the cases UC3 and UC4.

5 Basic concepts and metamodel

5.1 Dialogue acts

The term ‘dialogue act' is often used rather loosely in the sense of speech act used in dialogue. Indeed,
the idea of interpreting communicative behaviour in terms of actions, such as questions, promises, and
requests goes back to speech act theory [21[50], But where speech act theory is primarily an action-
based approach to meaning within the philosophy of language, dialogue act theory is an empirically-
based approach to the computational modelling of linguistic and nonverbal communicative behaviour
in dialogue.

Dialogue acts offer a way of characterizing the meaning of communicative behaviour in terms of update
operations, to be applied to the information states of participants in the dialogue; this approach is
commonly known as the ‘information-state update’ or ‘context-change’ approach; see e.g. References
[12] and [56]. For instance, when an addressee understands the utterance “Do you know what time it
is?” as a question about the time, then the addressee’s information state is updated to contain (among
other things) the information that the speaker does not know what time it is and would like to know
that. If, by contrast, it is understood that the speaker is reproaching the addressee for being late, then

the addressee’s information state is updated to include (among other things) the informati61 that the
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speaker does know what time it is. Distinctions such as that between a question and a reproach concern
the communicative function of a dialogue act, which is one of its two main components. The other main
component is its semantic content, which describes the objects, properties, relations, situations, actions
or events that the dialogue act is about. The communicative function of a dialogue act specifies how an
addressee updates his information state with the information expressed in the semantic content when
he/she understands the dialogue act.

This approach to the definition of communicative functions is strictly semantic, in contrast to
approaches based on linguistic form. For example, the behaviour of a speaker who repeats something
that was said by someone else may be characterized as a ‘repetition’ (which is a communicative function
in some annotation schemes); however, this only says something about the form of the behaviour
compared to the repeated behaviour, not about its function. A repetition often has a feedback function,
asin (1.2), butit can also have other functions, as in (1.4), where it is used as a confirmation in response
to a check question.

(&3] 1. S: There are evening flights at seven-fifteen and eight-thirty.
2. C: Seven-fifteen and eight-thirty.
3. C: And that’s on Sunday too.
4. S: And that’s on Sunday too.

A form-related requirement for introducing a communicative function is however that there are
observable features of communicative (linguistic and/or nonverbal) behaviour which are indicative for
that function in the context in which the behaviour occurs. This requirement puts all communicative
functions on an empirical basis.

Dialogue act annotation is the marking up of stretches of dialogue with information about the dialogue
acts they contain. Spoken dialogues are traditionally segmented into turns, in the sense of ‘turn units’
as defined in 3.24. Such turns can be quite long and complex, and are therefore not the most useful units
of behaviour to assign communicative functions to. Communicative functions can be assigned more
accurately to smaller units that are functionally relevant. Such units are called functional segments, and
are defined as the minimal stretches of communicative behaviour that have one or more communicative
functions. Subclause 6.3 discusses dialogue segmentation.

Inherent to the notion of a dialogue act is that there is an agent who produces the dialogue act, called
the ‘sender’, and one or more agents who are addressed, called the ‘addressee(s)’. Dialogue studies often
focus on two-person dialogues, in which case the dialogue acts have only one addressee. Besides sender
and addressee(s), there may be various types of side-participants who are present but do not or only
marginally participatel22],

Dialogue act annotation is often limited to assigning communicative functions to dialogue segments,
which corresponds intuitively to indicating the type of communicative action that is performed. A
semantically more complete characterization additionally provides information about the category of
semantic content. The DAMSL annotation scheme distinguishes three categories of semantic content:
Task, Task Management, and Communication, which indicate whether the semantic content of the
dialogue act advances the task which underlies the dialogue, or discusses how to perform the task,
or concerns the communication process. The DIT++ scheme distinguishes a number of subcategories
of communication-related information, such as feedback information, turn allocation information,
and speech management information. The scheme in this document inherits the DIT++ categories of
semantic content, also called ‘dimensions’; see Clause 7.

Example (2) illustrates the use of the key attributes of a dialogue act in the DiAML-XML annotation of
a task-related yes-no question addressed by speaker ‘@’ to addressee ‘b’, expressed by the functional
segment ‘m1’.

(2) <dialogueAct xml:id="dal" target="#m1" sender="#a" addressee="#b" dimension="task"
communicativeFunction="propositionalQuestion"/>
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5.2 Dependence relations

Some types of dialogue acts are inherently dependent for their full meaning on one or more dialogue
acts earlier in the dialogue, which they respond to. This is for example the case for answers, whose
meaning is partly determined by the question that is being answered, and also for the acceptance or
rejection of offers, suggestions, requests, and apologies. This is illustrated in example (3), where the
meaning of the answer in turn 3 depends on whether it is an answer to the question in turn 1 or to the
one in turn 2.

(3) 1. B: Do you know who’s coming tonight?
2. B: Which of the project members do you think will be there?
3. A: I'm expecting Jan, Alex, Claudia, and David, and maybe Olga and Andrei.

As an answer to the question in 1, A’s answer says that nobody else is expected to come than the people
that are mentioned, but as an answer to the question in 2 it leaves open the possibility that other people
will come, who are not members of ‘the project’.

This kind of semantic dependence, which is due to the responsive character of some communicative
functions, is called a functional dependence relation. Marking up this relation between a dialogue act
with a responsive communicative function and its ‘antecedent’ dialogue acts allows the annotation
to not just indicate e.g. that an utterance has the function of an answer, but also to indicate to which
question it is an answer, as illustrated in (4). Subclause 7.3.4 lists the responsive communicative
functions defined in this document.

(4) a. B:Which of the project members do you think will be there?
A: I'm expecting Jan, Alex, Claudia, and David, and maybe Olga and Andrei.

b. <dialogueAct xml:id="dal" target="#m1" sender="#b" addressee="#a" dimension="task"
communicativeFunction="setQuestion"/>
<dialogueAct xml:id="daZ2" target="#m2" sender="#a" addressee="#b" dimension="task"
communicativeFunction="answer" functionalDependence="#dal"/>

The property of ‘responsiveness’ is related to what in the literature is called ‘backward-looking’. For
example, in DAMSL the communicative functions are divided over two categories: forward-looking and
backward-looking. Backward-looking functions are defined as those functions that indicate how the
current utterance relates to the previous discourse. These include not only answers and other dialogue
acts whose semantic content is co-determined by antecedent dialogue acts, but also feedback acts and
other acts concerned with speech editing.

Positive and negative feedback-providing acts depend for their interpretation also on what happened
earlier in the dialogue, but in a different way. They are concerned with the processing of what was said
before - such as its perception or its interpretation. This is illustrated by the examples in (5).

(5) 1. A: The flight on Tuesday would suit me really well.
B: Okay.
2. A: The flight on Tuesday would suit me really well.
B: On Tuesday?

In the first example, B indicates that he/she has correctly understood A’s remark; in the second, he/she
checks whether he/she heard (or remembers) correctly what A said. This relation between a positive or
negative feedback act and its ‘antecedent’ is called a feedback dependence relation.

A feedback dependence relation indicates one or more preceding dialogue acts if the feedback concerns
high-level processing, such as understanding, and it indicates a dialogue segment in the case of low-
level processing, such as hearing what was said. In the latter case, ISO 24617-2:2012 stipulated that the
feedback dependence relation should refer to the smallest functional segment containing ths’eément
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that the feedback act is about. This way of annotating feedback dependence relations is not quite
accurate, since feedback about a stretch of communicative behaviour smaller than a functional segment
is not about the entire segment. For example, negative feedback that signals a problem in hearing
certain words may imply positive feedback about the rest of the segment. Similarly, for feedback-
eliciting acts and for dialogue acts in the Own Communication Management (OCM) dimension or in the
Partner Communication Management (PCM) dimension. In particular, Self-Corrections and Partner
Corrections frequently refer to a single word or phrase which does not form a functional segment. To
make more accurate annotation possible, this second edition introduces a ‘reference segment’, as a
stretch of communicative behaviour that is the object of a feedback dependence relation and that is not
a functional segment.

5.3 Rhetorical relations

The possibility of annotating rhetorical relations between dialogue acts in ISO 24617-2:2012 was
limited in three respects:

a) no particular set of relations was specified;
b) there was no possibility to indicate the roles of the arguments;

c) itwas not possible to distinguish between relations at the level of dialogue acts and relations at the
level of their semantic contents.

Since the publication of this standard, ISO 24617-8:2016 (DR-core) was published, which defines an
annotation scheme for rhetorical relations. This second edition provides an option for annotating
rhetorical relations in dialogue in a more fine-grained manner by importing concepts of the DR-core
annotation scheme. See 6.3.

Dialogue acts may also be semantically and pragmatically related through other relations, known as
rhetorical relations or discourse relations, as in the examples shown in (6).

6) 1. A: It ties you on in terms of the technology and the complexity that you want.
2. A: like for example voice recognition.
3. A: because you might need to power a microphone and other things.

4. A: So that’s one constraint there.

In this exampled), a sequence of four functional segments is contributed by the same participant. The
segments in lines 2-4 are all related to the dialogue act expressed in the first segment. Segment 2 is
related to the initial statement through an Exemplification relation, segment 3 through a Cause relation,
and segment 4 through a Restatement relation.

In view of the lack of a general consensus on the rhetorical relations that should be distinguished and
how (see e.g. References [11], [25] and [51]), the first edition of this document did not propose a specific
set of relations but just offered a provision for specifying a rhetorical relation. In DiAML-XML this
provision plays out in the use of an element called ‘<rhetoricalLink>" which has attributes referring to
two dialogue acts and an attribute for specifying a rhetorical relation. Example (7) illustrates this for
indicating a causal relation between two dialogue acts.

1) From the AMI corpus, see Reference [61]. DOCU ments
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(7a) A: Have you seen Pete today?
B: He didn't come in; he has the flu.

(7b) <dialogueAct xml:id="da1l" target="#fs1" sender="#a" addressee="#b"
dimension="task" communicativeFunction="propositionalQuestion"/>
<dialogueAct xml:id="da2" target="#fs2" sender="#b" addressee="#a"
dimension="task" communicativeFunction="answer" functionalDependence="#dal"/>
<dialogueAct xml:id="da3" target="#fs3" sender="#b" addressee="#a"
dimension="task" communicativeFunction="inform"/>
<rhetoricalLink dact="#da3" rhetoAntecedent="#da2" rhetoRel="cause"/>

IS0 24617-8:2016 (DR-core) for annotating rhetorical relations defines a set of ‘core’ rhetorical relations.
These relations have been used in DiAML-XML annotations as values of the @rhetoRel attribute in
several annotation efforts[24].[431.[44], The <rhetoricalLink> element was found to be rather coarse-
grained, however, for two reasons: (1) it is not possible to indicate the roles of the arguments; and (2) it
is not possible to distinguish between relations at the level of dialogue acts and relations at the level of
their semantic contents. For example, the annotation in (7b) expresses the existence of a causal relation
involving two dialogue acts, but does not say which is the reason and which is the result, nor if and how
their semantic contents are involved.

The distinction between using a rhetorical relation to relate the semantic content of two dialogue acts
and to relate one dialogue act as a whole to another or to the semantic content of another act, is often
described as using a ‘semantic’ and a ‘pragmatic’ variant of the relation. The distinction is illustrated
by (7a) and (8). Where in (7a) having the flu is the cause of not coming in (‘semantic cause’), in (8)
beating his children is not the cause of Jim being an idiot, but is a reason for the speaker to say that Jim
is an idiot, so the causal relation is between the semantic content of the second dialogue act and the
performance of the first (‘pragmatic cause’).

(8) Jim is an idiot. He beats his children.

Using devices from DR-core, the bottom line of (7b) can be replaced by the more fine-grained
representation in (7c), which specifies argument roles.

(7¢) <drLink argl="#da2" arg2="#da3" rel="cause”>
<argRole arg="#da2" role="result"/>"
<argRole arg="#da3" role="reason"/>"

</drLink>

The involvement of the semantic contents of the dialogue acts can be indicated in annotations by
introducing an attribute (say ‘@relVariant’) with values like ‘semantic’ and ‘pragmatic’, but such
annotation would not be semantically interpretable since no semantic content is available in the DiAML
semantics. Adding content information to DiAML annotations can be achieved by means of ‘plug-ins’,
which are introduced in 9.3. Annex D describes alternative possible plug-ins for semantic content, and a
plug-in for rhetorical relations on top of a content plug-in.

In this document the constructs <drLink> and <argRole> are introduced in the DiAML-XML concrete
syntax, and the conceptual structures that they encode are added to the DiAML abstract syntax with
their semantics. Semantically the <drLink> structure is similar to the <rhetoricalLink> element; the
interpretation consists of an update operation that inserts the semantic relation in an addressee’s
information state, adding a specification of the argument roles. Both link structures form an optional
part of the annotation scheme (Type [, semantic optionality): they can be omitted from annotation
structures without affecting their well-formedness; their presence just gives additional information.
They are both to be used in combination with a plug-in that specifies a set of rhetorical relations and, for
using the <drLInk> structure, also a set of argument roles. While the <drLink> structure allows more
fine-grained annotations than <rhetoricalLink> structures, the latter possibility remains an option
that can be used in situations where fine-grained annotation of rhetorical relations is not considered
important. Like the first edition, this second edition of this document does not define any particular set
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of rhetorical relations. Annex D specifies a plug-in with a set of relations based on DR-core and indicates
how other sets of rhetorical relations can be introduced.

5.4 Qualifiers

Dialogue participants may be uncertain about the information they provide, or about their commitment
to perform an action. They may also express a certain sentiment about the information or the event
that is discussed, or express a reservation in the form of a condition. For the annotation of conditions,
uncertainty, and sentiment, so-called qualifiers are used; see 7.5.

5.5 Metamodel

The above characterization of the notion of a dialogue act makes use of the following key concepts,
which form the backbone of the metamodel for dialogue act annotation in Figure 1:

— sender and addressee;

— participantin another role, or ‘side-participant’ (not necessarily present);

— markable functional segments and reference segments;

— dialogue act, communicative function, and dimension (semantic content category);
— communicative function qualifier (syntactically optional);

— functional dependence relation and feedback dependence relation (only for certain communicative
functions);

— rhetorical relation (semantically optional).

6 Multifunctionality, multidimensionality and segmentation

6.1 Multifunctionality

Participation in a dialogue involves several activities beyond those strictly related to performing
the task or activity for which the dialogue is instrumental. In natural conversation, the participants
constantly evaluate the perception, understanding and reaction to each other’s intentions; the take
turns, and the manage the use of timel4l.[1Z], Communication is thus a multi-faceted activity, and this is
reflected in the multifunctionality that dialogue utterances often exhibit. Longer utterances are often
sequentially multifunctional, i.e., it has parts which each have a different communicative function. A’s
utterance in example (9) that spans the entire turn unit, for example, is a sequence of five functional
segments, with communicative functions such as feedback giving, request, request, statement, and
response elicitation.
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9) A: Yes! Come tomorrow. Go to the church. Bill will be there. OK?
B: The church, OK.

Figure 1 — Metamodel for dialogue act annotation

The occurrence of sequential multifunctionality depends on the way in which a dialogue is
segmented, and disappears when sufficiently small segments are used as markables. Simultaneous
multifunctionality, by contrast, persists even when minimal segments are used as markables. The
following example illustrates this.

(10) 1. A: Do you know what date it is?
2. B: Today is the fifteenth.
3. A: Thank you.

A’s last utterance in (10) has a thanking function, and can be taken to imply that A has understood and
accepted the information provided by B - i.e., as having additionally a positive feedback function. This
is a conversational implicature, i.e., a contextually plausible inference; “Thank you" does not necessarily
express positive feedback; it can also be used as a polite way to end an unsuccessful dialogue.

The implication relation between thanking and positive feedback is different from that between a
confirmation and a positive answer, where the relation is one of entailment, i.e., an implication which
is logically valid. Entailment relations occur when one communicative function is a special case of
another. Entailed communicative functions should not be considered as instances of multifunctionality.

Turn-initial hesitations are a source of multifunctionality, as the following dialogue fragment illustrates.
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1D 1. A: Is that your opinion too, Bert?
2.B: Uh,.. well,... I guess so.

In this example, A asks a question to B and assigns the turn to B. B accepts the turn and performs a
stalling act, buying some time for deciding what to say. So the segment “Uh,.. well,..." has both a stalling
function and a turn-accepting function. Stalling and turn-accepting are two functions that often go
together, but many other combinations of communicative functions cannot co-occur. For example,
a functional segment cannot have both a request-accepting and a request-refusing function; these
functions are mutually exclusive. The structure of the annotation schema in this document reflects the
possible multifunctionality of functional segments.

6.2 Multidimensionality and dimensions

Dialogue act annotation schemes often make use of a clustering of communicative functions that
is determined by the intuitive relatedness of certain functions or by similarities in the way they are
expressed. An early version of the DIT schema, for example, has a cluster of ‘information-seeking
functions’ for a range of question types, and a cluster of ‘information-providing’ functions for various
kinds of informs and answersl12],

The DAMSL annotation schemal3! is organised into ‘layers’ and ‘dimensions’. Four layers are
distinguished: Communicative Status, Information Level, and Forward Looking and Backward Looking
Communicative Functions (FLF and BLF); the latter two are clusters of communicative functions; the
tags in the other layers are concerned with different kinds of information. The FLF cluster is subdivided
into five clusters, including the classes of commissive and directive functions, well known from speech
act theory. The BLF cluster has four subclasses: Agreement, Understanding, Answer, and Information
Relation. These nine subclasses are referred to as ‘dimensions’[31].

An empirical study of multifunctionalityl4e] mentions six aspects of utterance function as relevant for
choosing dimensions: (1) the traditional clustering of illocutionary forces in speech act theory into
Representatives, Commissives, Directives, Expressives and Declarations; (2) turn management; (3)
adjacency pairs; (4) topical organization in conversation; (5) politeness functions; and (6) rhetorical roles.

A dialogue act tag set can be structured according to multiple dimensions by basing the notion of
‘dimension’ on the observation that dialogue participants share information not only about the task
they pursue but also about the processing of each other’s messages, about the allocation of turns, about
contact and attention, about the use of time, and about various other aspects of the interaction. They
thus perform communicative activities of various types, such as giving and eliciting feedback, taking
turns, stalling for time, establishing contact, and showing attention, in addition to those for advancing
a certain task or performing a certain activityl14l. Each of these types of activity is concerned with
a different category of information. In this document the term ‘dimension’ is used to refer to these
categories and the corresponding activities. This leads to dimensions such as auto-feedback, turn
management, time management, and contact management, besides the dimension formed by the task
that motivates the dialogue. Subclause 7.2 describes the dimensions defined in this document.

Not every grouping of communicative functions qualifies as a dimension in the sense of this document.
For example, the group of information-giving acts (statements, warnings, answers, corrections, and so
on) does not form a dimension since they are not concerned with a particular category of information:
information can be given about any aspect of the dialogue, such as the underlying task, the understanding
of an utterance, a change in topic, or the need to have a break. The same is true of information-seeking
acts (open questions, check questions, menu questions, and so on), and of the commissive and directive
acts (offer, promise, request, suggest, instruct, and so on), which can be about any kind of action. Since
these functions can be combined with any kind of information or action, they are called general-purpose
communicative functions. When combined with a semantic content of a certain category, they form a
dialogue act in the dimension corresponding to that category. See 7.3.2.

In contrast with the general-purpose functions, some functions can be used only to address a
specific dimension, such as Turn Keep and Turn Release, which are specific for the dimension of Turn
Management; and Stalling and Pause for the dimension of Time Management. See 7.3.3.
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6.3 Segmentation

The multifunctionality of dialogue behaviour is optimally accounted for when communicative
functions are assigned to all those segments of behaviour that expresses a dialogue act. Such segments
are called functional segments, defined more precisely as a minimal stretch of communicative behaviour
that has a communicative function (possibly more than one, see also definition 3.11). The condition of
being ‘minimal’ ensures that functional segments do not include material that does not contribute to
the expression of its communicative function(s). A consequence of this definition is that functional
segments may be discontinuous, may overlap, may be embedded in another functional segment, may
spread over multiple turns, and may contain parts contributed by different speakers.

For example, consider the segmentation of the turn unit contributed by S in (12).

(12) 1. U: What time is the first train to the airport on Sunday morning?

2.S: The first train to the airport on Sunday morning is .... let me see... at 5:45.

This turn unit contains three functional segments: (1) the discontinuous segment “The first train to the
airport on Sunday morning is at 5:45”, which expresses an answer to U’s question in the Task dimension;
(2) the embedded segment “The first train to the airport on Sunday morning”, which provides positive
feedback by displaying S's recognition of what U said; and (3) the segment “let me see”, which has the
function of stalling for time. The identification of these functional segments can be viewed as segmenting
the turn unit in each dimension in which parts of it have a communicative function; see (13).

(13) Dimension Segmentation
Task The first train to the airport on Sunday morning s [...let me see...| at 5:45
Auto-Feedback The first train to the airport on Sunday morning / is...let me see... at 5:45

Time Management The firsttrain to the airport on Sunday morningis /.. .let me see... / at 5:45

Example (14) illustrates the possibility of a dialogue act to spread over multiple turns. A asks a question,
the answer to which consists of a list of items which B communicates one by one.

(14) A: Could you tell me what departure times there are for flights to Frankfurt on Saturday?

B: Certainly. There's a Lufthansa flight in the morning leaving at 08:15,
A:yes,

B: and a KLM flight at 08:50,

A:yes,

B: and a Garuda flight at 10:30,

A
B

1 yes,

Segments of verbal behaviour have a natural delineation in terms of their constituent words. Nonverbal
forms of communicative behaviour, such as hand gestures, head gestures, and facial expressions, do
have their own morphology (see e.g. Reference [36]), which can be used to identify nonverbal functional
segments. The definition of a functional segment as “minimal stretch of communicative behaviour that
has a communicative function" thus applies not only to verbal behaviour but also to nonverbal and
multimodal communicative behaviourl42],

In multimodal dialogue, participants combine the use of different modalities including speech and
nonverbal elements to form multimodal segments of behaviour which have a communicative meaning.
In such situations a functional segment has several modality-specific components, such as a stretch of
speech, a facial expression, and a head gesture. See Annex E for examples.
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7 Specification of the annotation scheme

7.1 Overview
Following the methodological standard ISO 24617-6, this specification consists of four parts:

a) a metamodel, providing a schematic overview of the concepts that may occur in annotations, and
the relations between them;

b) an abstract syntax, providing a formal specification of the inventory of the concepts from which
annotations are built up and of the possible ways of combining them, using set-theoretical
operations, to form conceptual structures called ‘annotation structures’;

c) aconcrete syntax, defining a representation format for annotation structures;
d) asemantics, defining an interpretation of annotation structures (and their representations).

The metamodel is introduced in 5.5. Subclauses 7.2 to 7.5 describe in some detail the main ingredients
of the metamodel: the dimensions (7.2), the communicative functions (7.3), the functional and feedback
dependence relations (7.4) and the qualifiers (7.5). Clause 8 specifies the abstract and concrete syntax
of annotations and their semantics. Together, these components define the markup language DiAML.
The concrete syntax specifies a reference representation format, using XML (‘DiAML-XML'); other
representation formats have also been used in applications of the annotation scheme, and are equally
valid as long as they define a complete and unambiguous representation system?). DiAML-XML is
syntactically just a compact form of XML; its importance is that it defines a class of XML expressions
that have a formal semantics.

7.2 Dimensions

7.2.1 Overview

Notevery grouping of related communicative functions makes a dimension in the sense of this document,
see 6.2. The most important criteria that a set of proper dimensions for dialogue act annotation should
satisfy are the following[391.[40],

a) Empirical validity: each dimension corresponds to a distinct class of well-studied communicative
activities that dialogue participants perform, such as turn taking, contact management, and
feedback.

b) Orthogonality, or independence: each dimension can be addressed by dialogue acts independent of
other dimensions. More precisely, for every dimension D there should be forms of communicative
behaviour which express a dialogue act that is concerned with the activities and the kind of
information characteristic for D, without necessarily also expressing a dialogue act in one of the
other dimensions.

c) Recognisability: each dimension should be recognisable by human annotators as well as by
automatic understanding and annotation systems.

A survey of dimensions proposed in the literature, supplemented by statistical and machine learning
tests of orthogonality and recognisability[39] shows that the following eleven candidates qualify as
dimensions for dialogue act annotation.

2) Arepresentation format is complete and unambiguous for a given abstract syntax if it defines a representation
for each annotation structure defined by the abstract syntax, and if each representation unambiguously represents
one such annotation structure. For discussion and applications see Reference [16]. For alternative tabular
representation formats, see Reference [24]. Docu ments
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7.2.2 Task and Task Management

Dialogues are usually motivated by goals, tasks, or activities which are non-communicative in nature,
such as obtaining certain information, solving a problem, improving relationships, participating in a
game, and so on. The Task dimension is formed by those dialogue acts that are intended to advance the
underlying task or activity.

In situations where the dialogue participants are dealing with a task/activity that is not entirely clear
to one of them, or where there are restrictions on what one of the participants may say (and when), it
commonly happens that the task/activity itself is the topic of dialogue acts, especially at the beginning
of a dialogue. Such dialogue acts can be said to form a separate dimension, which in DAMSL has been
called ‘Task Management’. An example of the first kind of situation is the participation in a quiz, where
the quiz master explains the rules of the gamel43]; examples of the second kind are interaction in a
courtroom and doctor-patient interactionl42],

Task Management has been added as a dimension in this second edition, without introducing
communicative functions specific for this dimension. All communicative functions that may be used
in the Task dimension may also be used in the Task Management dimension. For certain task domains
it may be useful to introduce dimension-specific task management functions, just like it may be useful
to introduce specific functions for the Task dimension. This can be realized in the form of a plug-in, as
described in 9.3 and Annex D.

7.2.3 Auto-Feedback and Allo-Feedback

The term ‘feedback’ in dialogue is used to refer to the signalling of understanding, perception, and
evaluation of what was said. Feedback morphemes and mechanisms, whether they occur as a single
utterance or as a part of a larger utterance, are probably the most important cohesion device in spoken
languagel®l. Dialogue participants may address several levels of processing of the partner's previous
utterances, taking each other into cognitive consideration and showing readiness to communicate,
giving attention and receptiveness, recognition, interest and responsiveness to the partner's
contributions[19. Thus, feedback may be reported on various levels, such as attention, perception,
interpretation (understanding), evaluation, and executionlZ].[13].[29],

Dialogue participants also monitor the attention, perception, understanding and evaluation of the
addressees, and pose themselves such questions as: Is the addressee paying attention? Does the addressee
seem to understand what I mean? When appropriate, speakers confirm or correct an addressee's
processing, or elicit information about it. The terms ‘auto-feedback’ and ‘allo-feedback’, borrowed from
DIT++, are used to distinguish between the discussion of the speaker’s own processing of what was said
and that of the addressee’s processing. Examples of utterances expressing allo-feedback acts are: “You
see?" and “You got me wrong".

7.2.4 Turn Management

Turn Management is the distribution of the right to occupy the speaker role, also called the ‘floor'[31],
This is rather a normative notion than a behavioural unit3). In dialogues with two or three participants,
normally only one participant is speaking at any given moment, while the other participants express
their involvement through backchannels (like “uh-huh”) and nonverbal activity. (Backchannels and
nonverbal dialogue acts do not require the sender to occupy the speaker role.) In multi-party dialogue
one may find multiple simultaneous speakersl2Z], and the conversation may effectively split up into
sub-conversations involving subgroups of participants.

7.2.5 Time Management

Fluent speech is relatively rare in spontaneous conversation. Disfluent speech production commonly
gives rise to issues of timing: at all levels of planning and processing involved in speech production,
from retrieving a word to deciding what to talk about next, speakers may experience difficulties which

3) In this document, the corresponding behavioural unit is called a ‘turn unit’; see definition 3.24. Docu ments
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give rise to delays [3%. These delays can be minor, giving rise to stalling acts, or prolonged, when the
speaker performs a pausing act to suspend the dialogue for a while.

7.2.6 Discourse Structuring

A dialogue act may indicate the intention to close the discussion of a certain topic, or to move on to a new
one, or some other aspect of the speaker’s plan for continuing the dialogue. Examples are: “Something
else” and “I would like to ask you something”.

7.2.7 Social Obligations Management

Participating in a dialogue is a social activity, where one is supposed to act in accordance with norms
and conventions for social behaviour. Dialogue participants have ethical tasks and obligations, and
perform dialogue acts to fulfil these. Social obligation management (SOM) acts are often not just ‘social’;
they are also used for making the dialogue more transparent. For example, people greet each other not
just in order to be friendly, but also to establish and acknowledge their presence, and they wish each
other a good day not only for being nice but also to mark the end of a conversation.

7.2.8 Own- and Partner Communication Management

The term ‘Own Communication Management' has been introduced[®lZ] for describing the
communicative activity of a speaker relating to the management, planning, and execution of his/her
own speech production. This activity is indispensable in the description of spoken dialogue, and is
illustrated by the occurrence of speech-editing acts such as (self-)repairs and restarts.

Partner Communication Management is concerned with monitoring the speech production of another
speaker, such as providing assistance by completing an utterance that the partner is struggling to
complete (completion), or correcting (part of) an utterance, believing that a speaking error was made
(correct-misspeaking).

7.2.9 Contact Management

Contact Management acts are concerned with establishing and monitoring contact between speaker
and addressee(s). Such acts are particularly important in situations where the participants do not have
visual contact, such as in telephone conversations or internet chats. “Hello”, “All6”, and “Moshi moshi” are

examples in English, French, and Japanese.
7.3 Communicative functions

7.3.1 Overview

The various dialogue act annotation schemes that have been proposed share a number of communicative
functions which are important in almost any type of dialogue. The term ‘core dialogue acts' has been
used[23] to refer to those acts that are familiar from traditional speech act theory. These include the
commissive and directive act types (promise, offer, request, propose,...), the ‘reportative’ speech acts
used for stating facts (assert, conclude), and the ‘expressive' acts for expressing psychological states
(apologise, thank, congratulate). In this document the terms ‘core dialogue act' and ‘core communicative
function' are used to refer to the types of dialogue acts that are most commonly found in dialogue and
their communicative functions, and that are not specific for a particular task domain. Data categories
specifying names and definitions of these communicative functions are part of this standard. These
include the most common commissive, directive, and reportative acts known from speech act theory
and some of the expressive ones, plus a set of other act types which have not been considered much in
speech act theory, like acts for turn taking and time management.

The set of communicative functions defined in this document is based on similar criteria as the choice
of dimensions. The criterion of empirical validity requires that for every communicative function there
exist linguistic or nonverbal means which can be used to indicate this function. A good coverage is
also an empirical requirement. For example, a consequence of the occurrence of wbbceﬂﬁ;i;éﬁtg
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analysts have called ‘adjacency pairs' is that, if an annotation schema includes one element of such a pair,
then it should also contain the other. A thanking act is for instance often responded to by a ‘downplayer’,
and an annotation schema that contains a tag for encoding thankings should therefore also contain
one for downplayers. The criterion of recognisability reinforces that of empirical validity, and moreover
requires that every communicative function has a precise definition, which clearly distinguishes it from
other functions.

It is moreover advantageous if the set of communicative functions has the property of semantic
connectedness, which says that any two communicative functions that can be used for a given dimension
are either mutually exclusive or one is a specialization of the other. A scheme with this property has the
advantage that an annotator who has decided that a functional segment has a communicative function
in a given dimension D, can choose from the set of functions available for D the most specific one for
which there is sufficient evidence. For example, in (15) B's utterance forms an information-providing act
in response to A's check question. Given the set of information-providing functions shown in Figure 2,
this means that the choice is between the functions Inform, Agreement, Disagreement, Correction,
Answer, Confirm, and Disconfirm. Of these, the functions Disagreement, Correction and Disconfirm do
not apply since there is nothing adversary in what B says. Of the remaining possibilities, Inform and
Agreement are not optimally specific, since they miss the fact that B is responding to a question. Of the
two remaining functions, Confirm is more specific than Answer, and since the expression “That's right"
expresses agreement with A's expectation, the appropriate function tag is Confirm.

(15)  A: And that's the first flight tomorrow, right?
B: That's right.

A multidimensional annotation scheme with orthogonal dimensions and semantically connected sets
of communicative functions supports the annotation strategy of marking up segments with the most
specific communicative function for which there is sufficient evidence, so that a functional segment has
at most as many functions as there are dimensions.

This standard includes only rather small numbers of domain-independent core communicative
functions:

— general-purpose functions:
— 6 information-seeking functions,
— 7 information-providing functions,
— 8 commissive functions, and
— 6 directive functions;
— dimension-specific functions:
— 2 auto-feedback functions,
— 3 allo-feedback functions,
— 2 time management functions,
— 6 turn management functions,
— 3 discourse structuring functions,
— 3 own communication management functions,
— 2 partner communication management functions,
— 2 contact management functions, and

— 13 social obligation management functions.
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For the possibility of adding other communicative functions, see Clause 9.

7.3.2 General-purpose functions

The general-purpose functions defined in this standard are concerned with obtaining or providing
certain information or discussing (communicative or other) actions. The action-discussion functions
fall apart into those where the speaker commits himself/herself to perform certain actions (commissive
functions), and those where the speaker aims to make the addressee(s) perform certain actions
(directive functions); see Figure 2.

The functions in the information-seeking class are questions of various kinds. Many annotation
schemes distinguish several types of question, depending on the type of information that the
speaker is looking for and on the speaker's expectations regarding the answer that he/she will get.
These distinctions are supported in many languages in the distinction of different sentence types.
In this standard, a distinction is made between propositional questions, where the speaker wants to
know the truth of a given proposition (also known as ‘yes/no questions’); check questions, which are
propositional questions where the speaker expects the answer to be positive; set questions, where the
speaker wants to know which elements of a given set of entities have a certain property (also known as
‘WH-questions'); and choice questions (also known as ‘multiple-choice questions’, ‘menu questions', or
‘alternatives-questions'), where the speaker wants to know which one of a list of alternatives applies.
Special question types are so-called ‘test questions’ (or ‘exam questions’), where the speaker wants to
know whether the addressee knows the answer, which the speaker knows. Rhetorical questions only
look like questions, and are not included in the class of question types.

The most obvious case of an information-providing function is the Inform, which in various annotation
schemes also goes by the names statement and assertion, and which is the function of a dialogue act
where the speaker has the aim to bring certain information to the addressee's attention. More specific
functions are Agreement and Disagreement, where the speaker believes that the addressee agrees or
disagrees, respectively, with the information that is provided, and the Answer function, where the
speaker provides solicited information. In response to a check question, the speaker may either Confirm
or Disconfirm the addressee's expectation.

Important commissive functions are Promise and Offer, which have in common that the speaker is
prepared to commit himself/herself to performing a certain action; the difference is that in the case of a
promise this commitment is unconditional, whereas in the case of an offer the commitment occurs only
if the addressee accepts the offer.

The prototypical case of a directive function is the Instruct, where the speaker puts pressure on the
addressee to perform a certain action. The Request is a conditional directive, which puts pressure on an
addressee to perform the requested action if he/she agrees to do so. Note that accepting a request or a
suggestion is itself a commissive act, and accepting an offer is a directive act.

While accepting a request implies a commitment to perform the requested action, declining a request
can be viewed as a commitment to not perform the requested action, and is therefore also a commissive
act. Accepting and declining a request are two extremes on a scale of possible responses to a request.
The communicative function Address Request covers all forms of dealing with a request, with Accept
Request and Decline Request as special cases. Similarly for Address Offer and Address Suggestion.

The mother-daughter relation in this taxonomy reflects increasing specialization going from mother to
daughter; sisters in the taxonomy are mutually exclusive alternatives. The fact that the set of general-
purpose functions forms a tree structure shows their semantic connectedness, and can be exploited
in annotation processes by using the structure as a decision tree; see Annex E. The general-purpose
functions can be used to build a dialogue act in any dimension by combining the function with a semantic
content of the category of that dimension. The definitions of the core general-purpose functions are
provided in Annex C in the form of data categories conforming to ISO 12620.

Documents

] Document Sharin?gHub
© IS0 2020 - All rights reserved

Full document details: ISO 24617-2-2020


http://avadocuments2026.com/doc/iso-24617-2-2020
http://avadocuments2026.com/doc/iso-24617-2-2020

ISO 24617-2:2020(E)

General-purpose functions
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Figure 2 — General-purpose communicative functions

7.3.3 Dimension-specific functions

7.3.3.1 Functions in the Task dimension

Dimension-specific communicative functions for the Task dimension are specific for communication
about a particular task domain. For example, specialised communicative functions such as "accept date"
and "suggest_exclude_location" have been proposed for a task domain concerned with appointment
scheduling. In view of its domain-independence, the present standard does not include any such
functions. However, a mechanism to introduce domain-specific communicative functions is described
in Annex E.

7.3.3.2 Functions in the Feedback dimensions

Auto- and allo-feedback acts are often performed nonverbally, for instance by nodding, by looking at
the speaker (indicating attention), by cupping a hand behind an ear (“I didn't hear you"), or by blinking.

Feedback-providing acts can be divided into positive and negative ones. In the Auto-feedback dimension,
positive acts signal that the sender successfully processed a previous utterance; negative ones that
a processing problem was encountered. In the Allo-feedback dimension, positive acts signal that the
sender believes that the addressee processed a previous utterance successfully; negative ones that the
sender believes that the addressee was unsuccessful. Feedback elicitation acts express that the speaker
wants to know whether the addressee was successful in processing one or more previous utterances.

Some annotation schemes distinguish various levels of processing to which feedback acts may refer;
such as the DIT++ schemell2]l. Annex D describes a mechanism for importing the fine-grained feedback
functions from DIT++ in DiAML annotations.

7.3.3.3 Functions in the Turn Management dimension

The turn management functions in this standard are defined as the activities that a dialogue participant
undertakes for obtaining, maintaining, or giving up the speaker role. Turn management functions can
be divided into turn-initial ones, which only occur at the beginning of a turn and which are concerned
with obtaining the speaker role, and turn-final ones, which occur only within or at the end of a turn end
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which are concerned with keeping the speaker role or making it available. A functional segment may
thus have both a turn-initial and a turn-final turn management function.

7.3.3.4 Functions in the Time Management dimension

Stalling for time is a widespread phenomenon in spoken interaction and may occur for a variety of
reasons. It is typically indicated by slowing down and using fillers like “uh”, “let me see”, “you know”,
“well”. Fillers and slowing down can be used when the speaker needs just a few seconds (rather than
several minutes or even more). The communicative function characterizing this behaviour is called
‘stalling’. A speaker who needs more time than just a few seconds, for instance to look up something, or
because he/she is interrupted by something urgent, should do something else. This is where expressions
like “just a minute”, “hold on”, “momentito”, “un instant”, “veuillez patienter” are used, which signal that
the speaker is briefly suspending his participation in the dialogue but intends to resume shortly. This is

called ‘pausing’.

7.3.3.5 Functions for discourse structuring

Dialogue participants may structure the interaction explicitly by opening and closing the dialogue, by
introducing, changing, or closing a topic, by indicating what they intend to do next, or what they would
like another participant to do next. When the discourse structure is addressed explicitly by dialogue acts,
this is done most often using a general-purpose function, as in “Peter, will you introduce the next item?"

7.3.3.6 Functions in the Own and Partner Communication Management dimensions

Own communication management (OCM) acts occur when a speaker edits his own speech, and most
commonly take the form of self-corrections (also called ‘repairs') and retractions. The most common
forms of Partner Communication Management (PCM) acts are the correction of a partner’s speaking
error and the completion of an utterance which the partner is struggling to complete.

7.3.3.7 Functions for social obligations management

Of the numerous dialogue acts that can be performed for social functions, in some cultures and
languages more than in others, some are found very frequently in all kinds of dialogue. These include
greetings and valedictions, at the beginning and end of a dialogue, respectively. Introducing oneself is
also common in many interactive situations. Apologies are often used when a dialogue participant has
misunderstood another participant, or is unable to fulfil a request or to answer a question. Thanking
occurs frequently in those situations where one participant performs a service or provides help, and
is also often used to initiate the closing of a dialogue. All these dialogue acts tend to come in initiative-
response pairs, such as an initial and a response greeting, an apology and its acceptance, and a thanks
and a ‘downplayer' (“De nada”; “Pas de quoi”). In this document, only SOM functions are defined that
seem to occur in every language and culture.

7.3.3.8 Functions for contact management

In certain circumstances it may happen that one is not sure that the person(s) one wanted to talk to is/
are actually present and available for communicating with. “Anybody home?” and “Are you still there?” are
much-used expressions to check this, and “Hello” when picking up the phone is similarly an indication of
one’s presence and availability.

7.3.4 Responsive communicative functions

As mentioned in Clause 5, some dialogue acts by the very nature of their communicative function
respond to previous dialogue acts, and for the determination of their meaning depend on the semantic
content of these previous dialogue acts. The following communicative functions defined in this
document are responsive.

— Information-providing functions: Answer, Confirm, Disconfirm, Correction, Agreement,

Disagreement. Documents
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— Directive functions: Accept Offer, Decline Offer, Address Offer.

— Commissive functions: Accept Request, Decline Request, Address Request, Accept Suggestion,
Decline Suggestion, Address Suggestion.

7.4 Functional and feedback dependences

Dialogue acts with a responsive communicative function depend on a previous dialogue act for their
semantic content and thus have a ‘functional dependence relation’, see 5.2. A feedback dependence
relation connects a feedback act, an OCM act, and a PCM act to the stretches of preceding communicative
behaviour whose processing they are concerned with. The latter characterization leaves open the
possibility that a feedback act with a responsive communicative function, such as an answer to a
feedback question.

Dialogue acts with a feedback-specific communicative function are expressed by utterances like
“Okay”, “Uh-huh”, “Yes” (positive auto-feedback), “No no no” (negative allo-feedback), “Right” (positive
allo-feedback), “Huh?”, “What?” (negative auto-feedback), and “Okay?” (feedback elicitation) - typically
with a particular intonation and accompanying facial expressions. Such utterances by themselves
contain little semantic information. The same is true for OCM- and PCM-acts with a dimension-
specific communicative function. For their semantic content, these acts depend on the stretches of
communicative behaviour that they provide or elicit information about. Feedback dependence relations
enable this.

Feedback acts with a general-purpose communicative function are either responsive or non-responsive.
For a responsive one the semantic content is determined by the semantics of the functional segment
that expresses it combined with the semantics of the functional segment(s) of the dialogue act(s) that
they functionally depend on; for non-responsive ones the semantic content is locally determined by the
functional segment by which they are expressed. Feedback acts with a general-purpose communicative
function therefore do not have feedback dependence relations. The same goes for OCM- and PCM-acts.
In conclusion, a dialogue act either has no dependence relation at all or it has either a functional or a
feedback dependence relation, as determined by its communicative function.

7.5 Qualifiers

A limitation of virtually every dialogue act taxonomy is that it fails to capture subtleties in the
performance of communicative actions relating to such phenomena as modality, conditionality,
emotions and attitudes. For example, it is customary to distinguish only two possible responses to an
offer: acceptance and refusal. An offer may however be responded to in less clear-cut ways, and can for
instance be accepted conditionally, as in (16.2a), or declined with uncertainty, as in (16.2b).
(16) 1. A: Can I offer you some coffee?

2.a. B: Only if you have it ready.

b. B: Maybe later

All suggestions and requests can also be accepted and declined conditionally and with uncertainty.
Similarly, information-providing acts may express the speaker's awareness that he/she possesses
uncertain information, as illustrated in (17).

(17) 1. A: Do you know who'll be coming tonight?
2. B: T have a hunch that Mary won't come.

3. B: Peter, Alice, and Bert will probably come.

Many dialogue acts can also be performed with an expression of the sender's attitude or emotional
stance with respect to the semantic content of the act or of toward the addressee, for instance as in (18).
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(18) a. A: Can you tell me what time is the first flight tomorrow?
B: The first flight tomorrow morning is at seven-thirty.
A: Perfect!
b. A: What about a fresh cup of coffee?

B: Ah, you're wonderful!

In order to be able to represent such phenomena, this standard includes certain qualifiers that may
be associated with a communicative function. A corpus-based studyl[#ll indicates that uncertainty
and conditionality can be captured by means of binary distinctions (certain/uncertain; conditional/
unconditional); the standard therefore defines two binary-valued attributes, @certainty and @
conditionality. The certainty values ‘uncertain’ and ‘certain’ can be associated with information-
providing functionsin order to represent the speaker's expression of (un)certainty about the correctness
of the information that he/she provides, and with commissive functions to indicate uncertainty about
the speaker’s commitment to perform the action under discussion. This attribute has the default value
‘certain’. The conditionality values ‘conditional’ and ‘unconditional’ can be used with action-discussion
functions, and concern the ability and willingness of the participant whose action is under discussion.
This attribute has the default value ‘unconditional.

For representing a speaker's attitude or emotional stance this document follows the common distinction
between ‘sentiment’ and ‘emotion’, where the former is understood as a view or opinion that is held
(and is often shared by a group), while the latter is a mental state that occurs as a result of arousal by
an internal stimulus (a thought) or an external one (an event). Sentiment is often characterized by a
polarity (positive or negative), possibly with an intensity, see e.g. Reference [49]. For emotions a wide
variety of descriptors has been proposed in the literature, ranging from Ekman’s six basic emotions[32]
to several hundred possible values and complex structural descriptions. The standard described in this
document includes in its first edition the option of annotating a sentiment or an emotion by means of a
qualifier as the value of the attribute @sentiment, for which any set of values may be chosen depending
on the domain, annotation goals, or interactive setting, or on theoretical preferences. Experiences
in using the standard have shown that it may be useful to characterize participants’ sentiment with
respect to something in the dialogue as ‘positive’ or ‘negative’; in this second edition these values
are stipulated for the @sentiment attribute. The annotation of emotions, by contrast, requires more
articulate structures. Annex D describes a plug-in mechanism for importing concepts from the
W3C recommendation ‘EmotionML[2¢] in order to enrich DiAML annotations with emotion-related
information.

8 The Dialogue Act Markup Language (DiAML)

8.1 Overview

The Dialogue Act Markup Language DiAML has been designed in accordance with ISO 24617-6, which
implements the distinction made in the Linguistic Annotation Framework (LAF, ISO 24612) between
annotations and representations. The term ‘annotation’ refers to the linguistic information that is
added to segments of language data, independent of the format in which the information is presented;
‘representation’ refers to the format in which an annotation is rendered. According to LAF, annotations
are the proper level of standardization, rather than representations. Following ISO 24617-6, this
distinction is implemented in the DiAML definition by a syntax specification that defines, besides a
class of XML-based representation structures, also a class of more abstract annotation structures. These
specifications are called concrete and abstract syntax, respectively. Annotation structures are set-
theoretical structures, consisting of concepts of the classes that populate the metamodel (see Figure 1).
The concrete syntax defines a reference format for rendering annotation structures in XML. Alternative
representation formats for DiIAML annotation structures are discussed in Reference [24].

The following subclauses outline the abstract syntax, the concrete syntax, and the semantics of DIAML
annotations; Annex A contains a formal specification of the abstract syntax and the concrete DiAML-
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XML syntax. A detailed specification of the semantics of DIAML annotation structures can be found in
Reference [19].

8.2 Abstract syntax
The abstract syntax of DIAML consists of

a) a specification of the elements from which annotation structures are built up, called a ‘conceptual
inventory', and

b) aspecification of the possible ways of combining these elements to form annotation structures.

The conceptual inventory of DiAML consists of sets of dialogue participants, dimensions, communicative
functions, functional segments, and qualifiers.

An annotation structure is a set of entity structures and link structures. Entity structures contain
semantic information about a dialogue segment; link structures describe semantic relations between
entity structures. Entity structures are always of the general form (m,z), where ‘m’ is a markable and ‘z’
designates a structure that describes some linguistic information. Link structures are typically of the
form (el, e2, R), consisting of two entity structures and a relation.

The entity structure of central interest in DiAML is a pair (m,a), of which the linguistic information
‘da’ is a so-called ‘dialogue act structure’, which contains the information that characterizes a
single dialogue act. This includes minimally a specification of the sender, the addressee(s), and the
communicative function. For dialogue acts with a general-purpose communicative function, the
dimension of the semantic content is another component; for dialogue acts with a dimension-specific
function the dimension does not need to be specified, since it is inherent in the definition of the
function. General-purpose functions may have one or more qualifiers. For a dialogue act which depends
semantically on (the interpretation of) one or more previous dialogue segments, a sixth component is
a set E of elements that the act depends on through functional or feedback dependence relations. In a
setting where participants other than the sender and the addressees should be taken into account, an
additional element is a set H of ‘other participants’ (see Figure 1). A dialogue act structure is therefore
in the simplest case a triple (S, 4, f;), consisting of a sender S, a (set of) addressee(s) 4, and a dimension-
specific function f;, and in the most complex case a 7-tuple as in (19), with a general-purpose function f
a dimension d, a set q of qualifiers, and a set E of dialogue units that the act depends on.

(19)  «=(S A HfdqE)

A link structure in DiAML is a triple (g, E, p) consisting of an entity structure ¢, a set E of one or more
entity structures, and a rhetorical relation p, which relates the dialogue act in € to those in E.

8.3 Concrete syntax

The DiAML concrete syntax is defined in accordance with the CASCADES methodology for defining
semantic annotation languages, described in Reference [18] and included in ISO 24617-6. This
methodology includes the notion of an ideal representation format, defined as one which is (1) ‘complete’
in the sense that every annotation structure defined by the abstract syntax can be represented, and
(2) ‘unambiguous’ in the sense that every representation defined by the concrete syntax represents
one and only one annotation structure defined by the abstract syntax. Since the semantics of DiAML
is defined for the structures defined by the abstract syntax, any two representation formats which are
‘ideal’ in this sense are semantically equivalent, and every representation in one such format can be
converted by a meaning-preserving mapping into any other such format. The DiAML concrete syntax
specifies a reference representation format based on XML, called DiAML-XML. This specification lists
names of XML tags, attributes, and values corresponding to the various ingredients in the conceptual
inventory, and defines the possible ways of combining these elements in XML structures. In particular,
XML elements are defined for entity structures and link structures. The dimensions, communicative
functions, and qualifiers that can be used in DiAML are defined as data categories, following ISO 12620.
Their specification can be found in Annex C.
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Entity structures for dialogue acts are represented by an XML element called <dialogueAct>, which has
the following attributes:

— @xml:id, whose value is a unique identifier of a dialogue act structure;
— (@target, whose value refers to a functional segment;

— @sender, @addressee, and @otherParticipant, whose values refer to dialogue participants,
identified in the metadata of the annotated primary data; the attribute otherParticipant is optional;

— @dimension, whose value names one of the dimensions defined in this standard;

— @communicativeFunction, whose value names one of the communicative functions defined in this
standard;

— (@certainty, @conditionality, and @sentiment, whose values is one of the qualifiers defined in this
standard. The attributes are optional;

— @feedbackDependence, whose values refer to one or more dialogue acts or reference segments that
the given dialogue act has a feedback dependence relation with; see 7.4;

— @functionalDependence, whose values refer to one or more dialogue acts that a responsive dialogue
act has a functional dependence relation with.

Link structures are represented either by the XML element <rhetoricalLink> or by the element
<drLink>. The <rhetoricalLink> element has the following attributes:

— (@dact, whose value refers to a dialogue act that is rhetorically related to other dialogue acts;

— (@rhetoRelatum, whose value refers to one or more dialogue acts that the given dialogue act is
rhetorically related to;

— (@rhetoRel, whose value names a rhetorical relation.
The <drLink> element has the following attributes:

— @argl and @arg2, whose values refer to two rhetorically related dialogue acts or their semantic
content, if a plug-in for semantic content is used (see Clause 9 and Annex D);

— (@rel, whose value is a rhetorical relation;

and makes use of embedded <argRole> elements, which have an attribute @arg, whose value identifies
a dialogue act, and an attribute @role, whose value names an argument role.

Example (20c-d), shows the abstract annotation structure and its DiAML-XML representation of the
dialogue fragment in (20a), segmented as shown in (20b).

(20a) P1: What time does the next train to Utrecht leave?
P2: The next train to Utrecht leaves I think at 8:32.

Annotations may be attached to primary dialogue data in a variety of ways; they may be attached
directly to stretches of speech, defined by temporal begin- and end-points, or to structures at lower
levels of description, such as the output of a tokenizer. It is assumed that functional segments are
identified at another level of XML representation, following ISO 24612-1. P2's utterance is segmented
into two overlapping functional segments: m2 in the Auto-Feedback dimension (reflecting that the
repetition of a large part of an utterance signals positive feedback on understanding it) and m3 in the
Task dimension. Following the guidelines of the Text Encoding Initiative (see Reference [53]), the prefix
'#' is used to indicate that the prefixed value is identified either in the metadata of the primary data or
in another layer of annotation, or elsewhere within the same representation.
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