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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.
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orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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5 document was prepared by TechnicalgCommittee ISO/TC 37, Language and t
committee SC 4, Language resource management.

5 second edition cancels and replacesthe first edition (ISO 24617-2:2012), which has been
sed.

main changes compared to the previous edition are as follows:

dependence relations;

in 6.3, a more detailed way of annotating rhetorical relations between dialogue acts is ma
by importing.concepts from ISO 24617-8:2016 (DR-core);

in 7.2, the Contact Management dimension, known from the DIT++ annotation scheme, a
Management dimension, known from the DAMSL annotation scheme, have been added, a
few eemmunicative functions specific for contact management;

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.bée“in the Introduct

trade name used in this document is information given for the,eonvenience of users ar

ressions related to conformity assessment, as well.as information about ISO's adherg
[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy
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in 6.2, ‘reference segments’ are introduced to allow more accurate annotations of feedback
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nd the Task
long with a

mendation

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 c
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ed with semantic content information.

1 edition seeks to remedy the noted inaccuracies, and to provide mechanisms
tomizing the set of defined concepts, and

ending the information types in dialogue act annotations.

red accuracy of this second edition concerns the annotation of semantic dependence relat
acts and their scopes, and of rhetorical relations between dialogue acts. The mechanisms
hnd customizing the standard for a specific application concernmost notably the annota

of informgtion about the (domain-specific) semantic content of dialogue acts, the introductio

application

specificati¢n of feedback, and the annotation of speaker emotions:
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d edition is downward compatible with the original ISO 24617-2:2012 in the sense
tation made with the original version is a valid<annotation according to the second edit
notations do not need to be revised in order tesbe compliant with this second edition.
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3.1

Scope

5 document provides a set of empirically and theoretically well-motivated concepts f¢
otation, a formal language for expressing dialogue annotations (the Dialogue Act Markup
ML), and a method for segmenting a dialogue into semantic units. This allows the
matic annotation of dialogue segments with information about the communicative act
participants perform by their contributions to the dialogue. The-annotation scheme §
document supports multidimensional annotation of spoken, written, and multimoda
lving two or more participants. Dialogue units are viewedcas having multiple com
Ctionsin differentdimensions. The markup language DiAML Has an XML-based representa
a formal semantics which makes it possible to performyinferences with DiAML repre|
5 document also specifies data categories for dimensiens of dialogue analysis, for com
Ctions, for dialogue act qualifiers, and for relations between dialogue acts. Additionally,
hanisms for customizing these sets of concepts;, extending them with application-

r dialogue
Language,
manual or
ions which
pecified in
dialogues
municative
fion format
Sentations.
municative
it provides
specific or
bnt subsets

hem. These mechanisms make the dialogue act'concepts specified in this document useful not only

hnnotation but also for the recognition and generation of dialogue acts in interactive sysf

Normative references

re are no normative references immr'this document.

Terms and definitions
the purposes of this-document, the following terms and definitions apply
and IEC maintain terminological databases for use in standardization at the following ad

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

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

ems.

dresses:

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.]
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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?

Clolil L
JITSTICLY y Tl

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

3.3
auto-feedback act
feedback aft (3.8) where the sender (3.20) provides information about his/her own processing of an
utterance (B.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 undgrstood the previous utterance correctly.

34
communidative 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 df utterances (3.25) between two or more persons or artificial agents

3.6
dialogue act
communicative activity of a dialogue (3.8) participant (3.13), interpreted as having a certain
communicdtive function (3.4) and semarntic content (3.18)

Note 1 to enftry: A dialogue act can additienally also have certain functional dependence relations (3.10), rhetofical
relations (3.JL7) and feedback dependence relations (3.9) with other units in a dialogue.

3.7
dimension
class of diafogue acts (3¢6}that are concerned with a particular aspect of communication, corresponding
to a particfilar categeny of semantic content (3.18)

EXAMPLE (19-Dialogue acts advancing the task or activity that motivates the dialogue (the ‘Task' dimensjon);
(2) dialogug acts\providing and eliciting feedback (the Auto- and Allo-Feedback dimensions); (3) dialogue actf for
allocating theSpeaker 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).

2 © IS0 2020 - All rights reserved
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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.

3.19

functional dependence relation
reldtion between a dialogue act (3.6) with a responsive communicative function (3.16) and o
preyious dialogue acts that it responds to

EXAMPLE The relation between an answer and the corresponding question, such as between uttg
uttgrance 2 in the example in 3.2; or the relation between the acceptance of an offer afid,the correspoy

3.1
funictional segment
minimal stretch of communicative behaviour that has one or more communicative functions

1€ Or more

rance 3 and
ding offer.

3.4)

Not¢ 1 to entry: The condition of being ‘minimal’ ensures that functiefial segments do not include npaterial that

doe$ not contribute to the expression of a communicative functiop-that identifies the segment.

EXAMPLE The functional segment corresponding to theranswer given by S in the followi
fragment does not include the parts "Just a moment please” and-".... let me see..." but only the parts “the
the girport 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.

hg dialogue
first train to

Notg 2 to entry: A consequence of this definition is that functional segments can be discontinuous, cajn overlap or

be embedded, and can contain parts fromnhiore than one turn.

3.12
inf¢ormation state
confext

totdlity of a dialogue (3(5) ‘participant’s (3.13) beliefs, assumptions, expectations, goals, p][eferences,

hopes, and other attitodes that may influence the participant's interpretation and ge
conimunicative behaviour

31
parjticipant
perkon or artificial agent involved in the exchange of utterances (3.25)

31

eration of

quatifier
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 t
functional segment (3.11)

© IS0 2020 - All rights reserved
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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 dialo

gue 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 docu

3.17

ment.

rhetoricalretation
discourse :Lelation
semantic o

Note 1 to ey
extensively
relations’, a
proposition

EXAMPLE 1
question in

A: Can you tell me what flights there are to Sydney on Saturday? I'd like to atténd my mother's 80th birthday
EXAMPLE 2| A rhetorical relation between the semantic contents of two dialogue act occurs in the follow
where the cpntent of B's statement mentions a cause for the content of A'$:statement:

A:1can never find these stupid remote controls.

B: That's befause they don’t have a fixed location.

3.18

semantic ¢ontent

informatiop, situation, action, event, or objects-that a stretch of communicative behaviour refers to
3.19

semantic ¢ontent category

semantic cpntent 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 sem3
content. In particular, the Task-dimension corresponds to the category of task-specific actions and informaf
the Allo- and Auto-Feedbac¢k)dimensions correspond to the categories of information about the processin

the current
dimension (

3.20
sender
dialogue (3

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

try: Relations such as elaboration, explanation, justification, cause, and concession have been stu
in the analysis of (monologue) text, where they are often called ‘rhetorical relations' or ‘disco
hd are mostly viewed either as relations between text segments or as relationsthetween event
5, described in text segments. Many of these relations also occur in dialogue (3:59.

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

speaker or bj«the addressee, respectively, of something that was said before; the Turn Managen
orresponds to the category of information about the allocation of the speaker role, and so forth.

Hied
Iirse
s or

the

ing,

ntic
ion;
b by
hent

|5 Y horticipant (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".

© IS0 2020 - All rights reserved
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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)

Notf TTo entry: The notion Utterance in this delinition s commonly Interpreted as mentioned 1in Note 1 to entry
of 3]25.

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

3.24
turp unit
strgtch of communicative activity produced by one participant (3.13)(wWho occupies the speaker role
(3.42), bounded by periods of inactivity of that sender (3.20) or by périods where another participant
occlipies the speaker role

Notg¢ 1 to entry: The term ‘turn unit’ corresponds to one of the meanings of the often used term ‘tufn’, which is
ambliguous between ‘turn unit’ and ‘right to speak”, as in “to have the turn” and “turn-taking”. The t¢rm ‘turn’ is
onlyf 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 istherefore avoided in this document.

Not¢ 3 to entry: The term ‘turn unit’ is useful in the description of dialogue (3.5) behaviour, but is npt of central
impprtance in this document, since dialogue aets/(3.6) are not assumed to correspond to turn units.

3.2p
utterance
anyfthing said, written, keyed, signed, or otherwise expressed, possibly in multimodal form

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

Not¢ 2 to entry: The term~“utterance’ is useful in the description of dialogue (3.5) behaviour, but is npt of central

impprtance in this standard, since dialogue acts (3.6) are not assumed to correspond to utterances, ut rather to
the fommunicativelbéhaviour 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;

© IS0 2020 - All rights reserved 5
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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
infor o1 d-tenowledge—and—common-sense—reaseoning—abilities—to—infer—speaker

beliefs|and intentions. Expert annotators are therefore able to make fine-grained annotationg. In
order o support this use case, the annotation scheme should include fine-grained concep£s:

— UC2: afitomatic annotation systems typically cannot characterize dialogue behaviour, with the same
level of detail as expert human annotators, since they lack common world knowledgeand usually Have
accessfto context information only as far as represented in the dialogue history. Automatic annotation
is thergfore in general less fine-grained. To effectively support this use case, the;annotation sch¢me
should| contain more coarse-grained concepts than those needed for use case UC1.

— UC3: r¢cognition of dialogue acts by an interactive system is almost thésame as automatic dialggue
act anhotation, 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 functjons

cific types of content. For effectively supporting this uséc€ase, it may be useful to extend|the

a dialqgue, and this is the main task of a dialogue, manager component. This task is typidally
organiged as a two-stage process: (1) decide on thegommunicative functions and semantic contgnts
pr more possible dialogue acts; (2) decide-orra realization in an appropriate form. In contfast
with human dialogue participants, who may.bé somewhat vague or unspecific about their beliefs
and infentions, a system’s dialogue managér typically works with precise beliefs and goals, and
generdtes, in stage (1), dialogue acts withfine-grained communicative functions, for examplg for
feedback acts, since the system may repert a processing problem with great accuracy. This callg§ for
the anpotation scheme to include yéry‘fine-grained functions.

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

5 Basidconcepts and metamodel

5.1 Dialpgue acts

The term ‘flialogue act' is often used rather loosely in the sense of speech act used in dialogue. Ind¢ed,
the idea of1iinterpreting communicative behaviour in terms of actions, such as questions, promises, and
requests goes back to speech act theory 212U, 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 information that the

6 © IS0 2020 - All rights reserved
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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
conjpared to the repeated behaviour, not about its function. A repetition often has a feedlsadk function,
asin (1.2), butit can also have other functions, as in (1.4), where it is used as a confirmation in response
to af check question.

M

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.

there are
licative for
municative

A fi
obs
tha
fun

brm-related requirement for introducing a communicative! function is however that
brvable features of communicative (linguistic and/or nodyerbal) behaviour which are in
function in the context in which the behaviour occuss, This requirement puts all com
Ctions on an empirical basis.

Dia
acts
as d
of
acc
are
fun

ogue act annotation is the marking up of stretches of dialogue with information about the dialogue

they contain. Spoken dialogues are traditionally segmented into turns, in the sense of {turn units’
efined in 3.24. Such turns can be quite longand complex, and are therefore not the most yseful units
ehaviour to assign communicative funetions to. Communicative functions can be assigned more
irately to smaller units that are functionally relevant. Such units are called functional segments, and
defined as the minimal stretches of communicative behaviour that have one or more communicative
Ctions. Subclause 6.3 discusses dialogue segmentation.

Inh
the
foc
and
ma

act, called
idies often
des sender
hot or only

brent to the notion of a dialegue act is that there is an agent who produces the dialogue
sender’, and one or more agents who are addressed, called the ‘addressee(s)’. Dialogue st
Is on two-person dialogtes, in which case the dialogue acts have only one addressee. Bes
addressee(s), there may be various types of side-participants who are present but do

ginally participate(29].

Dialogue act anfietation is often limited to assigning communicative functions to dialogue
which correspends intuitively to indicating the type of communicative action that is pe
semnanticallyymore complete characterization additionally provides information about the
senjantidieontent. The DAMSL annotation scheme distinguishes three categories of semant

segments,
Fformed. A
category of
ic content:

fent of the

Task,Task Management, and Communication, which indicate whether the semantic con
dialegs adva 3 vhich—undert dialogue; isey 0 n 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.
3.

—Whichof the projectmembers do you tiink with be tiere?

A: 'm expecting Jan, Alex, Claudia, and David, and maybe Olga and Andrei.

As an answ
that are mg
will come,

This kind
functions,
with a res
to not just
question it
functions ¢

rer to the question in 1, A’s answer says that nobody else is expected to come thaw'the pe
ntioned, but as an answer to the question in 2 it leaves open the possibility that other pe
iwho are not members of ‘the project’.

bple
ple

bf semantic dependence, which is due to the responsive character ©fjsome communicafive
s called a functional dependence relation. Marking up this relatigrhbetween a dialogue{ act
ponsive communicative function and its ‘antecedent’ dialogueracts allows the annotafion
indicate e.g. that an utterance has the function of an answer, but also to indicate to which
is an answer, as illustrated in (4). Subclause 7.3.4 lists)the responsive communicafive
efined in this document.

(4) a. B:

A:

]

Which of the project members do you think will bethere?

['m expecting Jan, Alex, Claudia, and David, and maybe Olga and Andrei.

b.

<djialogueAct xml:id="dal" target="#m1" sender="#b" addressee="#a" dimension="task"
communicativeFunction="setQuestion"/>
ialogueAct xml:id="daZ2" target="#mZ2" Sender="#a" addressee="#b" dimension="task"

communicativeFunction="answer functionalDependence="#dal"/>

<

The prope
example, i
backward-
current utt
acts whose
other acts

Positive an
earlierint
before - su

5) 1

'ty of ‘responsiveness’ is related to what in the literature is called ‘backward-looking’.
) DAMSL the communicativéfunctions are divided over two categories: forward-looking
ooking. Backward-looking/functions are defined as those functions that indicate how
erance relates to the previous discourse. These include not only answers and other dialg
semantic content is-co-determined by antecedent dialogue acts, but also feedback acts
concerned with speech editing.

d negative feedback-providing acts depend for their interpretation also on what happe
ne dialogueybut in a different way. They are concerned with the processing of what was
Ch as its'perception or its interpretation. This is illustrated by the examples in (5).

A:~The flight on Tuesday would suit me really well.

For
and
the
gue
and

ned
baid

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 the segment
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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 1S0,24617-2:2012 was

limfted 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 relafions at the
level of their semantic contents.

Singe the publication of this standard, ISO 24617-8:2016 (DR-core) was published, which|defines an

annotation scheme for rhetorical relations. This secondyedition provides an option for
rhetorical relations in dialogue in a more fine-grained“manner by importing concepts of t
annotation scheme. See 6.3.

annotating
he DR-core

Dia known as

rhe

(6)

ogue acts may also be semantically and pragmatically related through other relations
orical relations or discourse relations, as in tlté examples shown in (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 comstraint there.

Int
seg
reld
and

In v
how
set

his examplel), a sequence of four functional segments is contributed by the same parti
ments in lines 2-4.are all related to the dialogue act expressed in the first segment. Se
ted to the initjal statement through an Exemplification relation, segment 3 through a Cay
segment 4 throtgh a Restatement relation.

iew of thelack of a general consensus on the rhetorical relations that should be disting
' (see.e.g. References [11], [25] and [51]), the first edition of this document did not propos|
of Telations but just offered a provision for specifying a rhetorical relation. In DiAM

Cipant. The
gment 2 is
se relation,

Liished and
e a specific
.-XML this

pro

y1sion plays out in the use of an element called ‘<rhetoricalLink>" which has attributes 1

eferring 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].
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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"/>
ISO 24617-%:2016 (DR-core) for annotating rhetorical relations defines a set of ‘core’ rhetorical rélatipns.
These relations have been used in DiAML-XML annotations as values of the @rhetoRel attributg in
several anpotation efforts[24].[43L.144], The <rhetoricalLink> element was found to be rather coafse-
grained, hgwever, for two reasons: (1) it is not possible to indicate the roles of the arguments; and (£) it
is not poss|ble to distinguish between relations at the level of dialogue acts and relations at the lev¢l of
their semaptic contents. For example, the annotation in (7b) expresses the existeneg.of a causal relation
involving two dialogue acts, but does not say which is the reason and which is the résult, nor if and how
their semahtic contents are involved.
The disting¢tion between using a rhetorical relation to relate the semantic_content of two dialogue fcts

and to relate one dialogue act as a whole to another or to the semantigc{content of another act, is o

described
by (7a) an
beating his

hs using a ‘semantic’ and a ‘pragmatic’ variant of the relation. The distinction is illustrz
[l (8). Where in (7a) having the flu is the cause of not.coming in (‘semantic cause’), in
children is not the cause of Jim being an idiot, but is&&a’reason for the speaker to say that

Ften
ted
(8)

Jim

is an idiot,|so the causal relation is between the semantic_céntent of the second dialogue act and|the
performanice of the first (‘pragmatic cause’).
(8) Jim is an idiot. He beats his children.
Using devices from DR-core, the bottom linel.of (7b) can be replaced by the more fine-grained
represent]tion 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 annotationg by
introducing an attribute™Msay ‘@relVariant’) with values like ‘semantic’ and ‘pragmatic’, but quch
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, apd a
plug-in for [rhétorical 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 I, 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

Thd
whi

6

6.1

Par
the
con|
turl

seq
utte
seg
resp

reflIlected in the multifunctionality that dialogue utterances often exhibit. Longer utterance
entially multifunetional, i.e., it has parts which each have a different communicative fynction. A’s

Metamodel

above characterization of the notion of a dialogue act makes use of the following ke
ch form the backbone of the metamodel for dialogue act annotation in Figure 1:

sender and addressee;

participant in 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 dependénce relation (only for certain com
functions);

rhetorical relation (semantically optional).

Multifunctionality, multidimensionality and segmentation

Multifunctionality

ficipation in a dialogue involves several activities beyond those strictly related to |
task or activity for which the dialogue is instrumental. In natural conversation, the p
Ktantly evaluate the perception, understanding and reaction to each other’s intention
1s, and the manage the)use of timel4l[17]. Communication is thus a multi-faceted activity,

rance in example (9) that spans the entire turn unit, for example, is a sequence of five|
ments, with communicative functions such as feedback giving, request, request, stat
onse elicitation.

y concepts,

municative

performing
articipants
s; the take
and this is
s are often

functional
bment, and
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primary data

0.NJ 2.N
feedback dep. rel. reference functional
0.N segment segment
feedback dep. rel. functional‘dep. rel]
| 0.Ny 1.N IR
participant 11 sender dialogact
- L.N addressee
" 0.N
other T 0N
rhetorical rel.
1.1 0.N
. . communicative s
dimfension function qualifier

(9)

The occur
segmented
multifunct]
following e

A:|Yes! Come tomorrow. Go to the church. Bill will be there. OK?
:[The church, OK.

Figure 1 — Metamadel for dialogue act annotation

rence of sequential multifunctionality depends on the way in which a dialogue
and disappears when sufficiently small segments are used as markables. Simultand

onality, by contrast, pérsists even when minimal segments are used as markables.

xample illustrates.this.

A: Do you knowwhat date it is?

B: Today s, the fifteenth.

A: Thank you.

(10) 1.
2.
3.
A’s last utt

P iS
ous
The

nd

brance in (1 ﬂ) hasa fhnnking function_and can be taken to implv that A has understood

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 po

sitive 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.

12
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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

Dia
is

exp|
fun
kin

ogue act annotation schemes often make use of a clustering of communicative funftions that
termined by the intuitive relatedness of certain functions or by similarities in the way they are
essed. An early version of the DIT schema, for example, has a clusterCof ‘information-seeking
ctions’ for a range of question types, and a cluster of ‘information-providing’ functions for various
is of informs and answersl[12],

Thd DAMSL annotation schemal3! is organised into ‘layers’ and ‘dimensions’. Four [layers are
disfinguished: Communicative Status, Information Level, and Ferward Looking and Backwajrd Looking
Communicative Functions (FLF and BLF); the latter two are €lusters of communicative furfctions; the
tags in the other layers are concerned with different kinds ofinformation. The FLF cluster is pubdivided
intq five clusters, including the classes of commissive andidirective functions, well known fijom speech
act theory. The BLF cluster has four subclasses: Agreement, Understanding, Answer, and Ihformation
Relgtion. These nine subclasses are referred to as ‘dithensions’[31],

elevant for
heory into
ement; (3)
cency pairs; (4) topical organization in-conversation; (5) politeness functions; and (6) rhet¢rical roles.

An pmpirical study of multifunctionality[4] mentions six aspects of utterance function as 1
chopsing dimensions: (1) the traditional clustering of illocutionary forces in speech act {
Representatives, Commissives, Directives; Expressives and Declarations; (2) turn manag
adj3

Ad

‘di
the)
con|
thu
turi

ialogue act tag set can be structured according to multiple dimensions by basing th
ension’ on the observation that dialogue participants share information not only abo
 pursue but also about theprocessing of each other’s messages, about the allocation of t
fact and attention, about the use of time, and about various other aspects of the intera
b perform communicative activities of various types, such as giving and eliciting feedb
1s, stalling for timé;establishing contact, and showing attention, in addition to those foq

b notion of
it the task
rns, about
Ction. They
hck, taking
advancing

a ce brned with

ad
catg
mat
tha

rtain task or pérforming a certain activity[14l, Each of these types of activity is conc
fferent category of information. In this document the term ‘dimension’ is used to refpr to these
gories andsthe corresponding activities. This leads to dimensions such as auto-feedback, turn
agement, time management, and contact management, besides the dimension formed by the task
motivates the dialogue. Subclause 7.2 describes the dimensions defined in this document.

Not|eévery 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. J: What time is the first train to the airport on Sunday morning?

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

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

(13)  Dimension Segmentation
Ta The first train to the airport on Suriday morning s ... let me see...] at 5¢45
Auto-Feedback The first train to the airporton Sunday morning / is ... let me see... at 3:45

Time Management The firsttrain to the airporton 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 questiion,
the answel 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:lyes,

B:land a KLM flight at 08250,

A:lyes,

B:land a Garudasflight at 10:30,

A
B

:lyes,

Segments a bal
forms of communlcatlve behav1our such as hand gestures head gestures, and fac1al expressmns 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 behaviourl(42],

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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Specification of the annotation scheme

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

heoretical

)
d)

The
of t
dep)
of a
The
rep
val

synlfactically just a compact form of XML; its importancedis that it defines a class of XML e

annotations are built up and of the pnccihlp ways of r‘nmhining fhpm’ ncing set-

operations, to form conceptual structures called ‘annotation structures’;
a concrete syntax, defining a representation format for annotation structures;

a semantics, defining an interpretation of annotation structures (and their réptesentati

e metamodel: the dimensions (7.2), the communicative functions (Z7.3), the functional an
endence relations (7.4) and the qualifiers (7.5). Clause 8 specifies the-abstract and conct
nnotations and their semantics. Together, these components definé the markup langus
concrete syntax specifies a reference representation format)‘using XML (‘DiAML-X
resentation formats have also been used in applications of-thie annotation scheme, and

as long as they define a complete and unambiguous)representation system?2). DiA|

h1S).

metamodel is introduced in 5.5. Subclauses 7.2 to 7.5 describe in some detail the main ingredients

d feedback
ete syntax
ge DiIAML.
ML'); other
hire equally
ML-XML is
Xxpressions

that have a formal semantics.

7.2] Dimensions

7.2{1 Overview

Notlevery grouping of related communicative functions makes a dimension in the sense of thigdocument,

see|6.2. The most important criteriathat a set of proper dimensions for dialogue act annotation should

satifsfy are the following[321.[40],

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

b) |Orthogonality, 6rindependence: each dimension can be addressed by dialogue acts indgpendent of
other dimensions. More precisely, for every dimension D there should be forms of communicative
behaviourwhich 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 ell 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].
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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 ‘Tas
the quiz m
courtroom

Task Manj
communic
in the TasK
it may be y
to introdug
described 1

k Management'. An example of the first kind of situation is the participation in a quiz, w}
aster explains the rules of the gamel43]; examples of the second kind are interaction
and doctor-patient interaction[42l,

igement has been added as a dimension in this second edition, witheut” introdu
hitive functions specific for this dimension. All communicative functionscthat may be y
dimension may also be used in the Task Management dimension. For gertain task dom
seful to introduce dimension-specific task management functions, just like it may be us
e specific functions for the Task dimension. This can be realized in-the form of a plug-iy
n 9.3 and Annex D.

7.2.3 Auto-Feedback and Allo-Feedback

The term
evaluation

feedback' in dialogue is used to refer to the signalling of understanding, perception,
of what was said. Feedback morphemes and mechanisms, whether they occur as a sij

utterance ¢r as a part of a larger utterance, are probably the-thiost important cohesion device in spg

languagel®
utterances
giving att
contributid
interpretat

Dialogue ¢
addressees
seem to u
processing
DIT++, are
and that of
see?" and “

. Dialogue participants may address several levels of processing of the partner's prev
taking each other into cognitive consideration and showing readiness to communig
bntion and receptiveness, recognition,~interest and responsiveness to the partn
nsl9. Thus, feedback may be reportéd on various levels, such as attention, percept
jon (understanding), evaluation, and gxecutionlZ1.[131.[29],

articipants also monitor the atténtion, perception, understanding and evaluation of
, and pose themselves such questions as: Is the addressee paying attention? Does the addre,
hderstand what I mean? When appropriate, speakers confirm or correct an address

or elicit information aloirt it. The terms ‘auto-feedback’ and ‘allo-feedback’, borrowed fi
used to distinguish between the discussion of the speaker’s own processing of what was
the addressee’s precessing. Examples of utterances expressing allo-feedback acts are:
You got me wrong”;
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n Management
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(3],

Turn Mandgement.is the distribution of the right to occupy the speaker role, also called the ‘floor
This is ratheranormative notion than a behavioural unit3). In dialogues with two or three particip

nts,

normally gnli”’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.
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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

Par
and
per
the)
just
oth

Ficipating in a dialogue is a social activity, where one is supposed to act in accordan€e.With norms
conventions for social behaviour. Dialogue participants have ethical tasks and ©obligations, and
form dialogue acts to fulfil these. Social obligation management (SOM) acts are ofter not just ‘social’;
 are also used for making the dialogue more transparent. For example, people greet each other not
in order to be friendly, but also to establish and acknowledge their presence, and they wish each
br 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

Thd term ‘Own Communication Management' has been  introduced[®lZ] for desc
comimunicative activity of a speaker relating to the managemeit, planning, and execution
own speech production. This activity is indispensable in the.description of spoken dialo
illustrated by the occurrence of speech-editing acts such as.(Self-)repairs and restarts.

Fibing the
of his/her
bue, and is

of another
uggling to
was made

Par
spe
con
(cof

fner Communication Management is concerned with monitoring the speech production
hker, such as providing assistance by completing an utterance that the partner is sti
plete (completion), or correcting (part of) anwtterance, believing that a speaking errop
rect-misspeaking).

7.219 Contact Management

Corjtact Management acts are concerrnied with establishing and monitoring contact betwepn speaker
and addressee(s). Such acts are particularly important in situations where the participants ¢lo not have
visyal contact, such as in telephone conversations or internet chats. “Hello”, “All6”, and “Mosh] moshi” are
exa

ples in English, French; and Japanese.

7.3] Communicativefunctions

7.3]1 Overview

Thd
fun
use

various.dialogue act annotation schemes that have been proposed share a number of com
Ctionsswhich are important in almost any type of dialogue. The term ‘core dialogue act
1(>5Mto refer to those acts that are familiar from traditional speech act theory. These

municative
5' has been
nclude the

comnt

missive and directive act types (pr'nmicp njffpr request, propose ) the ‘rppnr‘rn‘rivp'

peech 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 what conversational
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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

rion

advantage
in a given

which ther
in respons
this mean
Answer, Co
not apply 1
Agreement
two remai
expresses

A:
B:

(15)

A multidinjensional annotation scheme with orthogonal dimensions and semantically connected
icative functions supports the annotation strategy of marking up segments with the npost

of commur
specific co
at most as

This stang
functions:

genera

that an annotator who has decided that a functional segment has a communicative func
Himension D, can choose from the set of functions available for D the most specific ang
e is sufficient evidence. For example, in (15) B's utterance forms an information-providing
b to A's check question. Given the set of information-providing functions shown in| Figur
b that the choice is between the functions Inform, Agreement, Disagreement, Correct
hfirm, and Disconfirm. Of these, the functions Disagreement, Correction and\Disconfirn
ince there is nothing adversary in what B says. Of the remaining possibilities, Inform
are not optimally specific, since they miss the fact that B is respondingt6'a question. Of
ning functions, Confirm is more specific than Answer, and since the éxpression “That's ri
hgreement with A's expectation, the appropriate function tag is Cenfirm.

And that's the first flight tomorrow, right?
That's right.

mmunicative function for which there is sufficient evidence, so that a functional segment
many functions as there are dimensions.

I-purpose functions:

6
7
8 (
dimen
2 4
33

i

6 dlirective functions;

formation-seeking functions;
formation-providing functions,

ommissive functigns, and

sion-specific functions:
juto-feedback functions,

1110 feedback functions,

for
act
e 2,
ion,

do
and
the
ght"

bets

has

lard includes only rather small numbers of domain-independent core communicafive

13

18

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

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 i i i i ing cla z ( ions of varia kind annotation
schemes distinguish several types of question, depending on the type of informatigh that the

These distinctions are supported in many languages in the distinction of different sent¢nce types.
In this standard, a distinction is made between propositional questions, where the/speakdr wants to
kngw 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 positivelset questions| where the
spepker wants to know which elements of a given set of entities have a certain property (alsp known as

‘alt¢rnatives-questions'), where the speaker wants to know which on€of a list of alternatiyes applies.
Sperial question types are so-called ‘test questions’ (or ‘exam questions’), where the speakér wants to
kngw whether the addressee knows the answer, which the speaker knows. Rhetorical queptions only
loolk like questions, and are not included in the class of question)types.

Thg most obvious case of an information-providing function is the Inform, which in various pnnotation
schemes also goes by the names statement and assertion, and which is the function of a djalogue act

funttions are Agreement and Disagreement, where the speaker believes that the addresse¢ agrees or
disagrees, respectively, with the information, that is provided, and the Answer function,|where the
spepker 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/herselfto 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 ¢ccurs only

Theg prototypical case ofa directive function is the Instruct, where the speaker puts presqure on the
addressee to perform &-certain action. The Request is a conditional directive, which puts pregsure on an
addressee to perforimthe requested action if he/she agrees to do so. Note that accepting a request or a
suggestion is itself.@ 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 jommissive
act|Aceepting and declining a request are two extremes on a scale of possible responses td a request.
Theg ¢emmunicative function Address Request covers all forms of dealing with a request, with Accept
Requiest and Decline Request as special cases. similarly tor Address Ujfer and Address Stuggestion.

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.
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Figure 2 — General-purpose communicative-fanctions

mension-specific functions

unctions in the Task dimension

Lspecific communicative functions for the\Task dimension are specific for communica

[%2)

ept

offer

fion

ticular task domain. For example, specialised communicative functions such as "accept d
st_exclude_location" have been proposed for a task domain concerned with appoint

hte"

scheduling
functions.
in Annex E

ent
In view of its domain-independence, the present standard does not include any l%Sch
However, a mechanism to introduce domain-specific communicative functions is described

7.3.3.2 Hunctions in the Feedback dimensions

Auto- and
the speake

hllo-feedback acts.dre often performed nonverbally, for instance by nodding, by lookinig at
I (indicating attention), by cupping a hand behind an ear (“I didn't hear you"), or by blinkiing.

Feedback-providing agts-can be divided into positive and negative ones. In the Auto-feedback dimeng
positive adts signal, that the sender successfully processed a previous utterance; negative ones
a processing problem was encountered. In the Allo-feedback dimension, positive acts signal that
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 spedker

wants to know whether the addressee was successful in processing one or more previous utterances.

ion,
that
the

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

bec
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“just a minute”, “hold on”, “momentito”, “un instant”, “veuillez patienter” are used, which
speaker is briefly suspending his participation in the dialogue but intends to resunie'sho

ed ‘pausing’.

3.5 Functions for discourse structuring

oducing, changing, or closing a topic, by indicating what they intend\te do next, or what
another participant to do next. When the discourse structure is addressed explicitly by di3
is done most often using a general-purpose function, as in “Peter;will you introduce the nex

3.6 Functions in the Own and Partner CommunicationrManagement dimensions

h communication management (OCM) acts occur whieh a speaker edits his own speech
monly take the form of self-corrections (also calléd ‘repairs') and retractions. The mo
s of Partner Communication Management (PCM) acts are the correction of a partner
and the completion of an utterance which the partner is struggling to complete.

3.7 Functions for social obligations‘management

he numerous dialogue acts that:cdn be performed for social functions, in some cuy
ruages more than in others, some/are found very frequently in all kinds of dialogue. Th
btings and valedictions, at the beginning and end of a dialogue, respectively. Introducin
common in many interaetiye situations. Apologies are often used when a dialogue part
understood another pafticipant, or is unable to fulfil a request or to answer a question|
irs frequently in thaSe situations where one participant performs a service or provide]
so often used to iditiate the closing of a dialogue. All these dialogue acts tend to come i
bonse pairs, such-as an initial and a response greeting, an apology and its acceptance, ar
a ‘downplayer'(“De nada”; “Pas de quoi”). In this document, only SOM functions are d
n to occur in-every language and culture.

3.8, {Functions for contact management

Xpressions
signal that
rtly. This is

ogue participants may structure the interaction explicitly by opening and closing the dialogue, by

they would
ilogue acts,
titem?”

, and most
5t common
s speaking

ltures and
bse include
b oneself is
icipant has
. Thanking
s help, and
initiative-
d a thanks
pfined that

In certdin circumstances it may happen that one is not sure that the person(s) one wanted t¢ 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.
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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 phoseprocess ' oncerned withThe h ization
possibility[that a fe 0a

ith a responsive communicative function, such as an answer

like
-huh”, “Yes” (positive auto-feedback), “No no no” (negative allo-feedback), [Right” (positive
ally
ves

Dialogue
lIOkay”l IIU

communic

le semantic information. The same is true for OCM- and PCM-acts with a dimens
municative function. For their semantic content, these acts dépend on the stretche
htive behaviour that they provide or elicit information about. Feedback dependence relat

on-
5 of
ons

enable thid.

Feedback gcts with a general-purpose communicative function are €ithter responsive or non-respongive.
For a resppnsive one the semantic content is determined by thé\semantics of the functional segnpent
that expregses it combined with the semantics of the functionalsegment(s) of the dialogue act(s) that
they functionally depend on; for non-responsive ones the sem@ntic content is locally determined by|the
functional segment by which they are expressed. Feedback acts with a general-purpose communicafive
function tHerefore do not have feedback dependence.relations. The same goes for OCM- and PCM-4cts.

In conclusion, a dialogue act either has no dependence relation at all or it has either a functional pr a
feedback dependence relation, as determined by itS.communicative function.
7.5 Qualifiers
A limitatign of virtually every dialogie act taxonomy is that it fails to capture subtleties in|the
performanice of communicative adtions relating to such phenomena as modality, conditionallity,
emotions gnd attitudes. For exampleé, it is customary to distinguish only two possible responses t¢ an
offer: acceptance and refusal. An offer may however be responded to in less clear-cut ways, and carf for
instance b¢ accepted conditionally, as in (16.2a), or declined with uncertainty, as in (16.2b).
(16) 1. A: Can I offer’you some coffee?

2. p. B: Onlyifyou have it ready.

b. B: Maybe later

All suggesHers—ardrequestseanalso-beneeeptedahd—dechnedconditionatyandrithureertainty.

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

an ;
uncpnditional); the standard therefore defines two binary-valued attributes, @certaiy
confditionality. The certainty values ‘uncertain’ and ‘certain’ can be associated with"”in
proyiding functions in order to represent the speaker's expression of (un)certainty about the g
of the information that he/she provides, and with commissive functions to indieate’uncert:
the[speaker’s commitment to perform the action under discussion. This attribute has the dg
‘cerftain’. The conditionality values ‘conditional’ and ‘unconditional’ can be used with action
fungttions, and concern the ability and willingness of the participant whoselaction is under
Thif attribute has the default value ‘unconditional.

Forfrepresenting a speaker's attitude or emotional stance this document follows the common
between ‘sentiment’ and ‘emotion’, where the former is understood as a view or opinion f
(andgl is often shared by a group), while the latter is a mental-stdte that occurs as a result of]
an internal stimulus (a thought) or an external one (an event). Sentiment is often charact
polarity (positive or negative), possibly with an intensity)see e.g. Reference [49]. For emoti
varlety of descriptors has been proposed in the literature, ranging from Ekman’s six basic e
to spveral hundred possible values and complex structural descriptions. The standard descr
document includes in its first edition the option of\annotating a sentiment or an emotion by
quallifier as the value of the attribute @sentimerit, for which any set of values may be chosen|
on the domain, annotation goals, or interactive setting, or on theoretical preferences. E
in ysing the standard have shown that it may be useful to characterize participants’ sent
respect to something in the dialogue@s ‘positive’ or ‘negative’; in this second edition th
are|stipulated for the @sentiment attribute. The annotation of emotions, by contrast, req
articulate structures. Annex D, describes a plug-in mechanism for importing concepts
W3[ recommendation ‘EmotigaML[2¢] in order to enrich DiAML annotations with emot]
infgqrmation.

8 |The Dialogue Aet Markup Language (DiAML)

8.1 Overview

The Dialogue’Act Markup Language DiAML has been designed in accordance with ISO 2461
implements the distinction made in the Linguistic Annotation Framework (LAF, ISO 2461

annptations and representations. The term ‘annotation’ refers to the linguistic informat

pnditional/
ty and @
formation-
orrectness
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fault value
discussion
discussion.
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hat is held
arousal by
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motions[32]
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llires more
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jon-related
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) between
jon that is

added to segments of language data, Independent of the format In which the information 1s 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

ification of the possible ways of combining these elements to form annotation structures.
tual inventory of DIAML consists of sets of dialogue participants, dimensions, communic;L

The concep
functional segments, and qualifiers.

b) aspec

1ve

functions,
Fain
een

An annotafion structure is a set of entity structures and link structures. Entity structures con
semantic information about a dialogue segment; link structures describe semantic xelations betw

entity stru
designates
form (el, e

The entity
‘da’ is a s
single dial
communic
dimension

ctures. Entity structures are always of the general form (m,z), where ‘m’ is.a'markable an
a structure that describes some linguistic information. Link structuresare typically of]
P, R), consisting of two entity structures and a relation.

structure of central interest in DiAML is a pair (m,a), of whieh the linguistic informa
o-called ‘dialogue act structure’, which contains the information that characterize
pgue act. This includes minimally a specification of the;sender, the addressee(s), and
htive function. For dialogue acts with a general-purpose communicative function,
of the semantic content is another component; for dialogue acts with a dimension-spe

function t
function.

e dimension does not need to be specified, since it is inherent in the definition of
eneral-purpose functions may have one or more«qualifiers. For a dialogue act which depe

d ‘z’
the

fion
s a
the
the
rific
the
nds

semantically on (the interpretation of) one or more prewious dialogue segments, a sixth component is

a set E of dlements that the act depends on through functional or feedback dependence relations.
setting where participants other than the sender and the addressees should be taken into account
additional glement is a set H of ‘other participants*(see Figure 1). A dialogue act structure is there
in the simlest case a triple (S, 4, f,;), consisting of a sender S, a (set of) addressee(s) 4, and a dimens
specific function f;, and in the most compléx case a 7-tuple as in (19), with a general-purpose functi

a dimensio|

(19) a

A link strud
entity stru

$(5 4, HfdqkFE)

n d, a set q of qualifiers, and a set E of dialogue units that the act depends on.

ture in DiAML is a&riple (g, E, p) consisting of an entity structure ¢, a set E of one or 1
ctures, and a rheterical relation p, which relates the dialogue act in € to those in E.
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on f

ore

8.3 Congrete syntax

The DiAML concrete syntax is defined in accordance with the CASCADES methodology for defifing
semantic annotation languages, described in Reference [18] and included in ISO 24617-6. This
methodologvincludes 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 orreference segments that
the given dialogue act has a feedback dependence relation with; see Z4;

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

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

— |@dact, whose value refers to a dialogue act that isrhetorically related to other dialoguelacts;

— |@rhetoRelatum, whose value refers to one or more dialogue acts that the given dialpgue 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 thefr semantic
content, if a plug-in for semantic content is used (see Clause 9 and Annex D);

— | @rel, whose value is a rhéetorical relation;

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

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

(20h) « PI: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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Note that the abstract annotation structure in (20c) is a set of three elements, corresponding to the
three dialogue acts in this fragment, where the second and the third element both have the first element

embedded,

(20b)

indicating their dependence on the first dialogue act.

Segmentation of the exchange in (20a):

m1 = What time does the next train to Utrecht leave? (Task dimension)
m2 = The next train to Utrecht leaves (Auto-Feedback dimension)
m3 = “The next train to Utrecht leaves I think at 8:32.“ (Task dimension).

(20¢)

4

(20d)

8.4 Sem
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(21)

The interp
qualifiers.

Annotation structure according to DiAML abstract syntax:
[(m1,(pl,p2,setQuestion,Task)),
m2,(p2,pl,autoPositive,{(m1,{pl,p2,setQuestion,Task))})),
m3,(p2,pl,answer,Task,{uncertain},{{m1,(p1,p2,setQuestion,Task})}))}

DiAML-XML annotation representation:
diaml xmlns:"https://www.iso.org/diaml/">
<dialogueAct xml:id="dal" target="#ml"
communicativeFunction="setQuestion"
<dialogueAct xml:id="da2" target="#m2"
communicativeFunction="autoPositive" feedbackDependence="#dal"/>

sender="#pl" addressee="#p2"
dimensionz"task"/>
sender="#p2" addressee="#pl"

<dialogueAct xml:id="da3" target="#m3" senders"#p2" addressee="#pl"
communicativeFunction="answer" certainty="uncertain" dimension="task"

functionalDependence="#dal"/>
/diaml>

antics

kind of structure defined by, the DiAML abstract syntax, the dialogue act struct
nal characterization of a dialogue act. It does not correspond to a complete dialogue

tics of a complete dialogue ‘act is obtained by combining the interpretation of a dialg
re with a semantic contént. This is accomplished by applying the interpretation I,((s
y structure which contains a dialogue act structure «, to the semantic content k1(s) of
segment that expresses the dialogue act. The result is an information state update opera
h (21) for a dialegue act that has no functional dependences.

5,a)) = Io(@)K1(s))

retation' [, («) of a dialogue act structure a is defined as follows for those structures with

hotation structures have a semanties in terms of information-state updates. The most

Lure,
act,

es not include the semantic_content (but only a semantic content category, a ‘dimensi¢n’).

gue

,a))
the
fion

out

(22)

LS ALd)) = 1,(A1(S), 1,(A), 1,(d))

L.e., the interpretation of a dialogue act structure is the interpretation of its communicative function,
applied to the interpretations of its sender, its addressee, and its dimension. Annex A provides more
information about the DiAML semantics; a full specification can be found in Reference [19].
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whille on the other hand the domain-independence of the seheme has the effect that it may
compmunicative functions or other concepts that are important for specific applicationg.
of gommunicative functions, qualifiers, and relations among dialogue units defined in thi
canpot be expected to be all that is needed for every.application, for every task domain, for
of interaction, and for every annotation purpose. The structural properties of the annotat
arefhowever useful also for simplifying the annotation scheme for relatively simple applicati
defining extensions to customize the scheme to'a’certain application, in particular for the use
and UC4 (see Clause 4).
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Extension and customization

Overview
s document is extensible in the following four respects.

Dimensions: due to the orthogonality of its dimensions, additional dimensions may be
as long as they are orthogonal to the dimensions already present and to each other.

Communlcatlve functions: the taxonomy of communicative functlons expresses semant

mutual exclusivity. Communicative functions may be added to the taxonomy as long aS’t
these relations.

Qualifiers: due to the orthogonality of the qualifier attributes, additional orthogonal attr
be introduced. The possible values of each quantifier are mutually exclusive; additional
be introduced as long as they respect this property.

Rhetorical relations: this document does not specify a set of relations, but recommend;
the relations defined in ISO 24617-8 or an extension of that set -to’be-plugged in; see Ani

annotation scheme defined in this standard is more comprehiensive than other existiy
otation schemes. For some, relatively simple application dofwains it may be unnecessari

lified versions of the annotation:sChieme are easily defined thanks to the structural pi
scheme, which result from a careful design and the optionality of parts of it; see 9.2.

bnsions of the annotation scheme affect the interoperability of the annotations that 1
ipplication in the use cases)UC1 and UC2; whether this is desirable or undesirable depe
pose of the annotations."Fhis second edition of this document makes use of triple-layered
me plug-ins, a powerful mechanism for enriching DiAML-annotations. See 9.3.

Simplifying the annotation scheme: options and selections

structuralfproperties of the annotation scheme defined in this standard which contr
fomizability are mainly the following.

The dimensions are orthogonal: a functional segment expressing a dialogue act in one
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b) Each communicative function has a semantic definition in terms of how it defines an update
operation on the information states of dialogue participants when combined with a semantic

content.

c¢) The dimensions are orthogonal: a functional segment expressing a dialogue act in one dimension

does not necessarily have a communicative function in another dimension.

d) Each communicative function has a semantic definition in terms of how it defines an update
operation on the information states of dialogue participants when combined with a semantic

content.
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e) The set of general-purpose communicative functions is semantically connected (any two functions
are either mutually exclusive or one is a specialization of the other). The general-purpose
communicative functions are semantically connected, and for each dimension the set of dimension-
specific communicative functions is semantically connected.

f) Due to the semantic connectedness property, a functional segment never needs to be annotated
with more than one communicative function in each dimension where it has a function. A functional
segment thus has maximally as many functions as there are dimensions.

Simplified subschemes of the annotation scheme defined in this document can be defined relatively
easily, by leaving out certain ingredients in the following ways.

— By virtue of the orthogonality of the dimensions, any dimension and the corresponding)'sgt of
dimenfpion-specific communicative functions may be left out of consideration.

— Commpinicative functions for which there is a less specific function in the annotatien scheme may
be leftjout, since the remaining set of functions is still semantically connected.

— Due to|their optionality, there’s no obligation to use qualifiers and rhetorical felations.

9.3 Extending the annotation scheme: triple-layered plug-ins and.interfaces

In softwarf, a ‘plug-in’ is an addition to an existing computer prograim that adds some feature tp it,
typically ip order to customize it. Similarly, annotation tools ofteincome with ‘plug-ins’ in ordef to
customize them for a particular annotation scheme. Annotation.schemes sometimes come with ‘plug-
ins’ in the $ense of a vocabulary of terms that may be used in anhotations; this is for example the ¢ase
for the EnjotionML annotation schemel2tl. This subclause describes the notions of a triple-layg¢red
annotation|plug-in and a plug-in interface, as introduced in Reference [21].

According [to the SemAF principles of semantic annotation, as laid down in ISO 24617-6, a semapntic
annotation] scheme has a three-part definition, consisting of (1) an abstract syntax that specifies
the well-formed ‘annotation structures’ as set-théoretical constructs, such as pairs and triples; () a
semantics that specifies the meanings of the apniotation structures; (3) a concrete syntax that specifies
a representation format for annotation strgctures. Formally, the definition of an annotation schenje is
thus a triple L, = (AS,, CS,, Sm,), formed by specifications of an abstract syntax (AS,), a concrete syntax
(CS,), and 4 semantics (Sm,). Each of these components is further structured:

— the abgtract syntax specification AS, is a pair (CI,, AC,), consisting of the conceptual inventory ([CI,)
and thp specification of entity structures and link structures (AC,); together, these define the cjass
of well-formed annotation-structures;

— the copcrete syntax) specification CS, is a triple (V,, CC,, F,), where V, is a vocabulary, CC, is|the
specification of aelass of syntactic structures, and F, is an encoding function that maps AS,-
annotdtion strlictures to CS,-representations. Together, V, and CC, define the class of well-formed
representations;

— the serpantic specification Sm, is a pair (M,, 1), consisting of a model and an interpretation function.

Altogether, the definition of an annotation scheme is thus a nested triple:

(23)  L,=(AS,, CS,, Sm,)
= ((Cl,, AC,), (V,, CC, F,), (M,, L))

A triple-layered (‘tripartite’) annotation plug-in is an annotation scheme that can be added on to
a host annotation scheme, in general requiring a plug-in interface for allowing annotations that
combine elements from the two schemes (see Reference [21]). Being an add-on annotation scheme, an
annotation plug-in has the same tripartite structure, introducing (1) additional entity structures and
link structures in the abstract syntax, (2) the semantics of these structures, and (3) their encodings.

28 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=2efc9e938220559b05d923009bf14af9

1SO 24617-2:2020(E)

An interface for a given host annotation scheme and plug-in defines link structures that relate entity
structures of the two schemes. It has again the tripartite structure of an annotation scheme, but it does

not

introduce new entity structures but only new link structures.

Added on to a host annotation scheme, a plug-in in general defines additions to all three parts of the
host scheme [see example (23)]: to the host’s concrete syntax but also to the abstract syntax and
semantics, making sure that the extended annotation scheme complies with the principles of semantic
annotation laid down in ISO 24617-6. A plug-in therefore has the same three-part structure, specifying
additional concepts, entity structures and link structures, their concrete encodings, and their
semantics. To emphasize their highly structured character, very different from a plug-in in the form of a

vocC

in’ is used as short for ‘triple-layered plug-in’. A plug-in interface, defining link structures

ent

con
inty

Note that plug-ins for the annotation scheme of this standard must respect ¢he' structural

list

conmpmunicative functions is required to ensure that the resulting set of dimensions is still
and that the resulting set of communicative functions is semantically, Corthected.

Annex D describes triple-layered plug-ins and plug-in interfaces for adding semantic content i
to dialogue acts, domain-specific communicative functions, rhetorical relations, emotions,

gra

ned feedback functions, and additional functions for soejal*obligations management.

abulary, such plug-ins are referred to as ‘triple-layered plug-ins’. In the rest of this document, ‘plug-

that relate

ty structures of the two schemes, is again a structured specification of abstract strucfures, their
crete encodings, and their semantics, but an interface is typically simpler than a plug-in sfince it only
oduces structures for ‘linking’ the structures of the host annotation scheme andithe plug-in.

properties

bd in the previous subclause. In particular, any plug-in that introdtices new dimgnsions or

brthogonal

hformation
more fine-
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Annex A
(normative)

Formal specification of DiAML

A.1 Ove

Following |
syntax (AS
(made up d
definesar

A.2 Abs

The abstrqct syntax of DiAML consists of: (a) a specification of the elements from which annota

structures

SO 24617-6, the formal specification of DiIAML is a triple (AS, CS, Sm), consisting of amabst
) that specifies a class of annotation structures as triples and other set-theoretic'constrt

f the concepts that populate the metamodel, shown in Figure 1), a concrete syntax (CS)
ppresentation format for these structures, and a semantics (Sm) that defines.their meani

fract syntax

are built up, called a ‘conceptual inventory’, and (b) a specification of the possible way

ract
Icts
that

hg.

[ion
s of

combining|these elements and form annotation structures.

a) Conceptual inventory

The conceptual inventory of DiAML consists of the following finite sets:

— DP: didlogue participants;

— Dim: djmensions;

— CF: copmunicative functions, with a specified subset of responsive communicative functions;

— M: markables, divided into FS: functiodal segments and RS: reference segments;

— QV: aspt of finite sets Q... Q, of qualifiers;

— RR:rhe¢torical relations; AR: argiiment roles; and a function p from RR to AR.

b) Annotation structures

An annotafion structuré.is a set of entity structures and link structures. Entity structures confain
semantic information:about a functional segment; link structures describe semantic relations between
functional segments.

bl. Entity §tryctures. An entity structure is a pair (m,a) consisting of a functional segment m anjd a
‘dialogue act’structure’ a, which contains information characterizing a dialogue act, expressed by m.
Formally, a1 Sa7- T ifyi ; e(s)

(A), possibly other participants (H), a dimension (d),

(optional),

and functional and feedback dependences (D) (if any).

a communicative function (f), a set of qualifiers (gq)

b2. Link structures. A link structure is either (1) a triple or quadruple (g, E, R, [r]) consisting of an entity
structure (g€), a non-empty set of entity structures (E), a rhetorical relation (R) that relates the dialogue
actin € to those in E, and optionally a rhetorical relation type(r), or (2) a nested structure {(g,p1), (E, p2),
R, [r]), with g, E, R and r as before and where p1 and pZ are the argument roles of R.

A.3 Concrete syntax

The concrete syntax specified defines an ideal representation formatl10],i.e., a format that is (1) complete
in the sense that every annotation structure defined by the abstract syntax has a representation defined
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by the concrete syntax, and (2) unambiguous i.e., 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 representation
format defined is based on XML, and is referred to as DIAML-XML. Alternative representation formats
are considered in Reference [24].

The DiAML-XML concrete syntax is formally a triple (V, CC, F,.» consisting of (a) a vocabulary (V),
specifying XML names for the elements of the conceptual inventory; (b) a set of XML structures (CC) in
which these names can be used; and (c) an encoding function (F) that specifies the XM, representation
of the annotation structures defined by the abstract syntax (including the assignment ¢f\yocabulary
items to conceptual inventory items). The encoding function F is a total function, lenjsuring the
conppleteness of the DiAML-XML format, as is the inverse function F-1, ensuring the unambiguity of the
representations.

Thg DiAML-XML vocabulary contains the following attributes and values faiuse in entity structure
repfesentations by means of the XML element <dialogueact>:

— |the obligatory attribute @xml:id, whose value is a unique identifier within an pnnotation
representation;

— |the obligatory attribute etarget, whose value refers to a fufictional segment;
— |the obligatory attribute @sender, whose value refers te a‘dialogue participant;

— |the obligatory attribute @addressee, whose values réfer to one or more dialogue participants (if
it refers for example to two participants, identified as p1 and p2, then the attribute haf the value
u#pl #pzu);

— |the optional attribute otherrarticipant,whose values refer to one or more dialogue pdrticipants;
— |the obligatory attribute @communicatfivéFunction, whose value names a communicative ffunction;

— |[the attribute edimension, which,is obligatory for those structures in which the valyie of the e
communicativeFunction attribute is a general-purpose function, and which is optional for{structures
with a dimension-specific.@ommunicative function. Its value names one of the dimensions;

— |[the attribute @functiomdlDependence, which is obligatory for dialogue acts with a |responsive
communicative function; its values refer to one or more dialogue acts. It does not apply in gther cases;

— |the attribute g£&eldbackbependence, which is obligatory for dialogue acts with a dimension-specific
function in the-dimensions Auto-Feedback, Allo-Feedback, Own Communication ManagFment, and
Partner COmmunication Management, and which is not applicable in other cases; its valjies refer to

one or mote dialogue acts or reference segments;

— |thé\optional attributes @certainty, @conditionality, and @sentiment, whose valuep specify a
camnmunicative function qualifier.

For use in link structure representations, the DiAML-XML vocabulary contains the following items:

— the attributes @dact and erhetoRelatum, obligatory in <rhetoricallink> elements; @dact has a
<dialogueAct> element as its value; @rhetoRelatum has one or more <dialogueAct>S as value : @
rhetoRel has a rhetorical relation name as its value;

— theattribute @rhetoEelType, optional in <rhetoricallLink>and <drLink> elements, with the possible
values “@semantic”, “@pragmasemantic “, and “@semapragmatic”;

— the attributes earg1, carg2, and @rel, obligatory in <drLink> elements; @argl has a <dialogueact>
element as its value or the representation of a dialogue act’s semantic content (if a plug-in is present

4) Formal definitions and proofs can be found in Reference [16].
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for representing such content; see Annex D); @arg2 has alist of one or more <dialogueact> elements
as its value or the representation of their semantic content; ere1 has a rhetorical relation name as
its value;

the attributes @arg and erole, obligatory in <argrole> elements embedded in <drLink> elements;
@arg has a <dialogueact> element as its value or the representation of a dialogue act’s semantic
content (if a plug-in is present for representing such content; see Annex D); e¢role has as its possible
values the names of the roles of the @re1 value in the embedding <dr1.ink> element; see Table D.3 in
Annex D.

The annotated dialogues in Annex E contain illustrations of the use of both types of link structure
representation.

The syntadtic constructs of DIAML are the elements <dialogueAct>, <rhetoricalLink>, <dpkink>fand
<argRole>|The encoding function F,. specifies the encoding of dialogue act structures and .rhetoiical
link structpires by means of these constructs.

A.4 Semantics

A.4.1 Semantics of dialogue acts and communicative functions

DiAML has
semantics

makes no

different Kk
state repreg
has a part
for consist]

h a
tics
[ing
fion
fate
ked
ails

a formal semantics defined in terms of information-staté«ipdates. The details of su
lepend on the implementation of information states. The specification of the DIAML seman
further assumptions than that an information state has‘various components represen
inds of information, an assumption that is commanly made in proposals for informa
sentations (see References [1], [13], [30], [35], [38},and [46]) and that an information s
(called the ‘pending context') for buffering update information that needs to be ched
ency before it can be added to the consolidated part of the information state. The det

of an infor

updated b
matters, o

multiple a{

The most i

nation-state update semantics also dependion whether a single addressee is considere
dressees, and on whether only the infermation states of addressees are considered t
dialogue contributions, or also that of‘the sender or that of other participants. To simf
ly the update of a single addressees.information state is considered in this specification|

mportant structure of DiAML,‘the dialogue act structure, is a functional characterizatio

1 or

b be

lify

of

tic
pf a
ure
]l or
for
(m)

S is

a dialogue fact. It does not correspondsto‘a full-blown dialogue act, since it does not include a sema
content. The semantics of a full-blewn dialogue act is obtained by combining the interpretation
dialogue aft structure with a semantic content. Formally, the interpretation of an entity struct
(m,a) is a flunction that is applied’to the semantic content. For a dialogue act that has no functiong
feedback dependences thisctakes the form shown in (A.1), where I, is the interpretation function
full-blown|dialogue acts;{J1s the interpretation function for DIAML annotation structures, and k
is the compositional semiantics of the functional segment m. (The semantics of dependence relatior]
considered below).

((s,apy=

[o(@)(x,(5)

The interpretation (the
semantics of quallflers is considered below), where case a. applies to dialogue acts with a general-
purpose communicative function (f) and case b. to acts with a dimension-specific function (f,).

a. [,((SA£d)) = 1,(1(S), 1,(A), 1,(d))
b. 1,((S,Afa)) = L(f)(1a(S), 1a(A))

(A.2)

A dialogue act structure is thus interpreted as the interpretation of its communicative function, applied
to (the interpretations of) its sender, its addressee, and, if present, its dimension. As will become clear
below, the result is a function that can be applied to a semantic content, resulting in an information
state update operation.
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A.4.2 Dialogue acts as update operations

The semantics of a complete annotation structure, consisting of the entity structures {e,,..., .} and the
link structures {Ly,..., L;}, is defined as the successive application of the update functions corresponding
to the entity and link structures, ordered by the precedence relations (<g) between their functional
segments.

The semantic relatedness of dialogue act types, as visualized in Figure 2, is brought out in their
interpretation as information state updates. Compare, for example, a Confirm act and an Answer.
According to their definitions (in Annex C) an Answer with semantic content p tells an addressee (A)
three things: (1) that the sender (S) wants to make the information p available to A; (2) that S believes
that A wants to know whether p, and (3) that S assumes that p is true. A Confirm act with the same
confent additionally tells A that (4) S believes that A already thought that p, but was uncertdin about it.
Relations like the one between Confirm and Answer are captured in the DiIAML semantics by defining
the|interpretation of a communicative function as a combination of elementary update fungtions, each
of which takes care of a single update item. The semantics of the Answer functign\is the compbination of
thr¢e elementary update functions, and that of the Confirm function is the combination of these three
update functions and a fourth one, which expresses the difference betweemConfirm and Ansper.

Elenentary update functions are defined as parameterised schemes @ith parameters for g sender, an
addressee, and an information state component, such as the following'ones.

(A.3) Up(XY,D,p): add to component D; of Y's pending contextthe information that participint X wants
to know whether p.

U;1(XY,D,p): add to component D, of Y's pending context the information that parti¢ipant X as-
sumes participant Y to know whether p.

These two schemes can be used to specify the semantics of the communicative function Priopositional
Qugstion.

(A4) I (Propositional Question) = AX, AYAD,. Az. U;y(X,Y,D,z) U U;4(X,Y,D,z)

Appglied to two participants Sys and\Usr and a task-related question, the function specified ih the right-
hand side of (A.4) produces the update function in (A.5), where Sysp,c denotes the component of the
system's pending context where:task-related information is buffered.

(A.3) 1 (Prop. Questiop}(Usr, Sys, TaskC) = Ap. U;,(Usr, Sys, SySruskc P) Y U11(UsT, Sys, SYsStasid P)

Applied to a value fer'p, this specifies how to update Sys's pending context. For examplel, when Usr
askp Sys whether flight KLM flight 476 departs at 19:15, formalized as Dep(KL476)=9:15,|then if Sys
understands Usticorrectly, the component Sys'y, .o of the system's pending context is ext¢nded with
twd beliefs:

a) |aceording to the update U,,(Usr, Sys, TaskC, Dep(KL476)=19:15), Sys believes that Usr wants to know
whether Dep(KL476) is 19:15;

b) according to the update U;;(Usr, Sys, TaskC, Dep(KL476)=19:15), Sys believes that Usr assumes that
Sys knows whether Dep(KL476) is 19:15.

A.4.3 Qualifiers and relations

A.4.3.1 Qualifiers

Qualifiers make the information state updates of communicative functions more specific. They come
in two varieties, ‘restrictive’ and ‘additive' ones[12l. Restrictive qualifiers make the preconditions
of a communicative function more specific, for instance specifying for an answer that there is some
uncertainty about the correctness of its content. Additive qualifiers enrich a communicative function
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with additional information, for instance adding that a request is accepted reluctantly. Of the qualifiers
of this standard, “uncertain” and “conditional” are restrictive; sentiment qualifiers are additive.

The semantics of a communicative function qualified by a restrictive and by an additive qualifier is
specified in (A.6) a. and b., respectively.

(A-6)  a L,({fq,) = 1))
b. 1,({f, 4a)) = AS. Az. [1,(A)(5,2) V 1,(q)(S,2)]

This leads to the following interpretation of a dialogue act structure with qualifiers:

(A7) L(SAdLa)) = L(fa)1alS), 1a(A), 1o(d)

The follow|ng example of an uncertain Inform illustrates this.

(A.8) a.p: The KL 476 departs I think at 19:15.
b. V,(Inform,uncertain) = [As. AA. AB. AC;. Ap. 1,(Inform)(A,B,C; p,s)](1,(uncertain))
=AA. AB. AC;. Ap. U;(A,B,C;,p, weak) U U,(A,B,C;,pweak)

The updat¢ schemes U; and U, are defined as follows.

(A9) UXY.D,p,s):add to component D;of Y's pending context thedhfermation that participant X wants
palrticipant Y to believe that p with belief strength s.
U;E
p

X,Y,D,p,s): add to component D, of Y's pending context by extending the information that
ticipant X believes that p with belief strength s,

A.4.3.2 Dependence relations

For a dialogue act without dependence relations.the semantic content is determined by the functignal
segment that expresses the dialogue act, see\fA.1). For a dialogue act that has a dependence relation
to a set E ¢f one or more entity structures,-the semantic content is determined by the local semajntic
content of its functional segment together with that in the segments in E. Two combination functjons
are defined for combining the local semantic information and the information from the elements that
the act degends on, one for functiénal dependences (k) and one for feedback dependences (k). Thjs is
expressed |n (A.10):

(A.10) a.functional deperdence: I ,((m,(S,A,H,d f,q,E))) = 1,({SA Hdfq))(x,(k(5), {k:(5) | ; € E}, [, f.))
b. feedback depéndence: I,((m(S,A,H,d,£,q,EN)) = 1,((SAHdfq) (ks {e;| e; € E}, f))

Note that the combinator k, for functional dependences takes as its arguments not only the semaptic
interpretation¢of all the functional segments involved, but also the communicative function f, of|the
responsive dets and the functions of its antecedents. For example, for an answer act responding fo a
propositio fOTT, &, detl i fOTT 1 the
local content TRUE, as in the case of the answer “Yes”, and it delivers the negation of that if the answer
has local content FALSE.

A.4.3.3 Rhetorical relations

Link structures, annotating a rhetorical relation in a dialogue, can only be interpreted if a plug-in for
DiAML is defined that specifies a set of relations (and argument roles). Their semantics then defined as
an update operation which creates a relation between the dialogue acts concerned in the addressee's
information state. This assumes that the dialogue acts that occur in a dialogue are explicitly represented
in a part of an information state called the ‘Dialogue History', an assumption that is shared by virtually
all proposals for dialogue context modelling. The updates corresponding to link structures then come
down to the addition of rhetorical relations between the dialogue act representations, with indication
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of argument roles and of semantic and pragmatic variations of these relations if that information is
marked up in DiAML annotations.
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Annex B
(normative)

DiAML-XML technical schema

This DiAML-XML representation relies on a three-level architecture:

a) aprimpry source, which may correspond to a speech recording, textual transcription, or any loyer-
level ahnotation thereof (e.g. a tokenization, or a morphosyntactic annotation);

b) the mdrking of functional segments from the primary source;
c) theactual dialogue act annotation associated with functional segments.

This anney provides a specification for this third level, as well as implementation guidelines for|the
two otherd.

The repregentation of a dialogue act annotated for a functional segment is done by means of|the
dialoguea¢t element. The attributes of this element and their values Have been specified in Anne
Functional| relations between dialogue acts, like the relation betwéen a question and an answer, or
between an offer and its acceptance, are represented by the wvaldes of the @functionalbDependdnce
attribute; [the relation between a dialogue act with a feedback function and the preceding
dialogue art(s) that it provides or elicits feedback about, is likewise represented by the valuep of
the @feeddackDependence attribute. Rhetorical relations:@mong dialogue acts are represente
rhetorica]link elements, which have an attribute erhetrorel for specifying a particular rhetoifical
relation. The possible values of this attribute are notdixed by this standard, but would for example
include sugh relations as elaborate, justify, exemplify.

Functionallsegments are identified by means of'the functionalsegment element, which groups together
the compohents of multimodal communicative behaviour that form a multimodal functional seg
The verballcomponent of a multimodal functional segment can be identified in terms of the wordsin a
transcription of the spoken contributien;following TEI P5 for referring to the corresponding stret
text using the @span attribute. The sbahGrp element is available for grouping more than one contigyous
span in order to represent a discontinuous stretch of speech. The etarget attribute is used to pointfto a
(possibly discontinuous) verbal'segment, or to a nonverbal or multimodal stretch of dialogue behavipur.

The followjing example shows how the three levels, mentioned above, may be instantiated in the ¢ase
of a tokenized primary soeurce, encoded in accordance with the TEI guidelines. The source contgins
two utterapces formiiig'a small dialogue fragment, where the second utterance consists of a sentgnce
interruptegl by a filled pause (“... um...”), which is accompanied by a frowning expression and a Head
gesture, arld follewed by lip smacking and a sigh, before the verbal contribution continues.

(B.1)  P1f Bo you know where I should check in for Munich?

P2: For Munich go to ... um [+frown +waggle] [lip smack] [sigh] counters 31 to 40.

P2’s utterance is segmented into two functional segments: the discontinuous verbal segment “For
Munich go to counters 31 to 40", in which P2 expresses an answer to the preceding question, and the
multimodal segment containing the frown, waggle, lip smack and sigh, plus the word “um”; in this
segment P2 performs both a Stalling act and a Turn Keep act. Two alternative XML representations are
shown of the dialogue act information associated with the primary data, one using the XML encoding
of feature structures according to ISO 24610-1 and TEI P5, and compliant with W3C XML Schema in
general; the other using a direct XML encoding of the DiAML concrete syntax, see 8.3.

The transcription of spoken or multimodal dialogue is not part of this standard, but the example
shows how dialogue act annotations can be linked to XML representations of multimodal functional
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segments (see Reference [42] for further discussion of the issues involved). This example shows, for the
sake of illustrating the possibilities, the XML representation of a multimodal segment that consists of a
discontinuous verbal segment, a vocal component (heavily breathing out), a head movement (a ‘waggle’,
i.e., left-right motion), a lip gesture (smacking), and an eyebrow gesture (frowning). Other components,
like gaze direction or hand gestures, can be added in similar ways.

The TEI header contains metadata that include the identities of the dialogue participants.

<?xml version="1.0" encoding="UTF-8"?>
<?xml-model href="http://www.tei-c.org/release/xml/tei/custom/schema/relaxng/tei all.rng"
schematypens="http://relaxng.org/ns/structure/1.0"?>
<TEL mlns="hifp: www fei—-c ora/ns/1 Q"
<keiHeader>
<fileDesc>
<titleStmt>
<title>DiAML annotation example</title>
</titleStmt>
<publicationStmt>
<p>...</p>
</publicationStmt>
<sourceDesc>
<p>...</p>
</sourceDesc>
</fileDesc>
<profileDesc>
<particDesc>
<person xml:id="pl">
<p>the first participant</p>
</person>
<person xml:id="p2">
<p>the second participant</p>
</person>
</particDesc>
</profileDesc>
teiHeader>
fext>
<timeline unit="ms">
<when xml:id="T1" absolute="192725"/>
<when xml:id="T2" absoluté&=}"328377"/>
<when xml:id="T3" absolute="357722"/>
<when xml:id="T4" abselute="468737"/>
<when xml:id="T5" alfsdlute="488614"/>
<when xml:id="T5" (absolute="567512"/>
<when xml:id="Tg" absolute="715836"/>
<when xml:id="IL absolute="729126"/>
<when xml:id=“P8" absolute="761223"/>
<when xml Ad="T9" absolute="789264"/>
<when xml#£id="T10" absolute="881926"/>
<when xmbidid="T11" absolute="902804"/>
<when&ml:1id="T12" absolute="1279207"/>
</timedihe>
<body>
<div>
<head>Simple dialogue fragment</head>
<u xml:id="ul" who="#pl" start="#T1" end="#T2">Do you know where I should
check in for Munich</u>
<u xml:id="u2a" who="#p2" start="#T3" end="#T4">For Munich go to</u>
<u xml:id="ul2b" who="#p2" start="#T5" end="#T6">um</u>
<u xml:id="u2c" who="#p2" start="#T11" end="#T1l2">counters 31 to 40</u>
</div>
<div>
<head>The dialogue turns, segmented into words (TEI- compliant)</head>
<u>
<w xml:id="wl">Do</w>
<w xml:id="w2">you</w>
<w xml:id="w3">know</w>
<w xml:id="wd">where</w>
<w xml:id="w5">I</w>
<w xml:id="w6">should</w>
<w xml:id="w7">check</w>

ASAN
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<w xml:id="w8">in</w>
<w xml:id="wo">for</w>
<w xml:id="wl0">Munich</w>
</u>
<u>
<w xml:id="wll">For</w>
<w xml:id="wl2">Munich</w>
<w xml:id="wl3">go</w>
<w xml:id="wl4d">to</w>
<w xml:id="wl5">um</w>
<w xml:id="wl6">counters</w>
<w xml:id="wl7">31</w>
<w xml:1id="wl8">to</w>
<w xml:id="wl9">40</w>
<fu>
</djv>
<diy>
<lhead>The nonverbal communicative behaviour of each of the participants,/,segmenjted
and time-stamped)</head>
<kinesic type="headMove" subtype="headGesture" xml:id="hmv1l" who="g#p2"
start="#T5" end="#T6" ana="#gestDesclifhegl"/>
<kinesic type="browMove" subtype="frown" xml:id="bmvl" who="#p2" [start="#T5"
end="#T6" />
<kinesic type="lipMove" subtype="lipsmack" xml:id="1lmv1" whé6=y#p2" start="#T7"
end="#4T8"/>
<fyocal xml:id="vocl" who="#p2" type="outbreath" start="#T19" end="#T10"/>
<kinesic type="headGesture" xml:id="hegl" ana="#gestDestl"/>
<fs xm]:id="gestDescl">
<f name="direction">
<symbol value="leftright"/>
</f>
<f name="velocity">
<symbol value="slow"/></f>

</fs>
</dqv>
<diy>
<head>Identification of functional gé&gments</head>
<fs type="verbalSegment" xml:id="yesl">

<f name="segParts" fval="#ul"/X
<ffs>
<fs type="verbalSegment" xml:id="ves2">
<f name="segParts" fval="u2a" "#u2c"/>
<ffs>
<fsspanGrp type="functdfondlSegment" xml:id="fsl" ana="#dal">
<f namespan type="merbalComponent" fVal="#vesl"xml:id="tsl" from="wl" to="wl0[|'/>
<ffs>
spanGrp>
<fsspanGrp type="functionalSegment" xml:id="fs2" ana="#da2">
<f name="vexkglComponent" fVal="#ves2"/>
<ffs>
<fs type=/flinctionalSegment" xml:id="fs3" ana="#da3 #dad" >
<span_btyge="verbalComponent" xml:id="ts2.1" from="wll" to="wl9"/>
<f namespan type="vocalComponent" fValfrom="#vocl"/>
<f"namespan type="headComponent" fValfrom="#hmvl"/>
<f)namespan type="lipComponent" fValfrom="#lmvl"/>

T namespall Lype— browComponent  Ivalirom=#omvi"

</fs spanGrp>
</div>
<div>

<head>Representation by means of feature structures in TEI/ISO- compliant format</

A

head>

38

<fs type="dialogueAct" xml:id="dal" target="#fsl">
<f name="sender" fVal="#pl"/>
<f name="addressee" fval="#p2"/>
<f name="communicativeFunction">
<symbol value="setQuestion"/></f>
<f name="dimension">
<symbol value="task"/></f>
<f name="conditionality">
<symbol value="conditional"/>
</f>
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</fs>
<fs type="dialogueAct" xml:id="da2" target="#fs2">
<f name="sender" fVal="#p2"/>
<f name="addressee" fval="#pl"/>
<f name="communicativeFunction">
<symbol value="answer"/></f>
<f name="dimension">
<symbol value="task"/></f>
<f name="functionalDependence" fvVal="#dal"/>
</fs>
<fs type="dialogueAct" xml:id="da3" target="#£fs3">
<f name="sender" fval="#p2"/>
<f name="addressee" fVal="#pl"/>

</TEI>

An plternative, direct XML encoding of DiAML annotation structures would look as follows
same representation of metadata and functional segments, but replacing the part from <nhead>

the
Rep

the[XML lines below, enclosed within <diaml ...>, </@iaml> brackets:

<dipml xmlns="https://www.iso.org/diaml">

<di

</d

<f name="communicativeFunction">
<symbol value="stalling"/></f>
</fs>
<fs type="dialogueAct" xml:id="da4d" target="#fs3">
<f name="sender" fval="#p2"/>
<f name="addressee" fVval="#pl"/>
<f name="communicativeFunction">
<symbol value="turnKeep"/></f>
</fs>
</div>
</body>
text>

resentation by means of feature structures in TEI/1SO-compliant format </head> until

b logueAct xml:id="dal" target="#fsl"sender="#pl" addressee="#p2" dimension="t4g
communicativeFunction="setQuestion"Jconditionality="conditional"/>

communicativeFunction="answex*\functionalDependence="#dal"/>
i aml>

© IS0 2020 - All rights reserved
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/body> by

sk"

<dialogueAct xml:id="da2" targeb="#fs2" sender="#p2" addressee="#pl" dimensionh="task"
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C.1 Overview

Annex C
(normative)

Data categories for DiAML concepts

This anney contains data categories for dimensions, communicative functions, and qualifiers. A ¢
category, ap defined in ISO 12620, has the definition of a concept as its most important part. A defini
has a Sourde attribute, which indicates the origin of the definition, and a Note attribute that may be
e.g. for mentioning alternative and related terms and concepts.

Two optiohal components of a data category specification are a Conceptual domain, which lists
special casgs of the defined concept, and a Broader concept, which can be used toindicate that a con
is a speciallcase of a more general concept. For example, the /answer/ data cdtegory has the concep
domain /confirm/, /disconfirm/, and the broader concept /inform/. Togéther, the values of these
componen{s can be used to define a hierarchical structure in a set of concepts, such as the hierarch
general-pufpose communicative functions shown in Figure 2.

C.2 Dimensions

lata
fion

sed

the

fept
fual
fwo
[y of

Definition

-- Source
-- Note

Explanati¢n

/task/ A\)
Category of dialogue acts whose performance contributes to pursuing the task
activity that motivates the dialogue.
Commonplace
Related terminology in otherschemes: Task and Task Management (DAMSL), Actiy
(GBG-IM), Task/Activity (BIT).

The notion of a ‘taskl\is intended in a very broad sense here, including any actiy
which can be sajd\to aim at achieving a goal. Such a goal may be quite specific, s
as knowing the arrival time of a particular train, or more general, such as creatir
pleasant atmesphere.

or

ity
ity
ich
ga

(\?*\ /autoFeedback/

Definition €ategory of dialogue acts by which the sender discusses or reports on his processing
of previous dialogue contributions.

-- Source Bunt, 1995

-- Note Related terminology in other schemes: Feedback (GBG-IM); Backchannel (common).
Feedback in GBG-IM includes the class feedback elicitation acts which forms part of
the /alloFeedback/ category.

/alloFeedback/

Definition Category of dialogue acts in which the sender discusses the addressee’s processing of
previous dialogue contributions.

-- Source Bunt, 1995
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/turnManagement/

Definition Category of dialogue acts whose performance is intended to regulate the allocation
of the speaker role.

-- Source Allwood et al., 1993

-- Note In the literature often referred to as the "turn-taking system".

/timeManagement/ ~AQD

Definition Category of dialogue acts which concern the allocation of time to thé participant oc-
cupying the speaker role.

-- Jource DIT

/discourseStructuring/ \C)U
Definition Category of dialogue acts which explicitly structure the interaction.
-- Jource DIT
/ownCommunicatio@h‘;nagement/

Definition Category of dialogue acts by whichthe speaker edits his own speech withjfin the cur-
rent turn.

-- Jource Allwood et al., 1993

/pa,r‘t#érCommunicationManagement/

Definition Category of dialogue acts which are performed by a dialogue participan who does
not have the speaker role and by which he/she edits the speech of the parti¢ipant who
currently-has the speaker role.

-- Jource DIT+*

/socialObligationsManagement/

Definitien Category of dialogue acts performed for dealing with social obligations sudh as greet-
ing, thanking, and apologizing.

-- Qource DIT

/contactManagement/

Definition Category of dialogue acts which are performed by a dialogue participant for estab-
lishing or ensuring contact with other participants.

-- Source DIT++
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C.3 Communicative functions

C.3.1 General-purpose functions

C.3.1.1 Information-seeking functions
/question/

Sn(;rilr(l:eptual - /setQuestion/ /propositionalQuestion/ /choiceQuestion/ /checkQuestion/

Definition Communicative function of a dialogue act performed by the sender, 5, in ordet to
obtain the information, described by the semantic content, which S assumes thatthe
addressee, A, possesses; S puts pressure on A to provide this information.

-- Source Commonplace

-- Note The notion of ‘question’ defined only covers those cases where the sender genuirely
wants to obtain the information that he/she is asking about. It do€s not include|for
instance ‘exam questions’, where the speaker does know the answer to his questjon,
but wants to know whether the examinee also knows it, not does it include rhetorjcal
questions, which from a semantic point of view are not questions at all but rather the
expression of an opinion.

Example "And so?"

-- Source DIAMOND corpus

/propositionaqu&?t\lbn/

Conreepinl de- /checkQuestion/

main

Broader c¢ncept /question/

Definition Communicative function efadialogue act performed by the sender, S, in order to krjow
whether the proposition;-described by the semantic content, is true. S assumes that
the addressee, A, knows whether the proposition is true, and puts pressure on 4 to
provide this information.

-- Source LIRICS

-- Note Related terminology in other schemes: YN-Question (TRAINS), Query-yn (HCRC Map
Task); infosrequest (DAMSL).

Explanati¢n A proepositional question corresponds to what is commonly termed a YN-question
in_the'linguistic literature. This standard prefers the term ‘propositional questjon'
because the term ‘YN-Question' carries the suggestion that this kind of question fan
only be answered by "yes" or "no", which is actually not the case.

Example "Does the meeting start at ten?"
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/setQuestion/

Broader concept /question/

Definition Communicative function of a dialogue act performed by the sender, S, in order to know
which elements of a given set have a certain property specified by the semantic content.
S puts pressure on the addressee, A, to provide this information, which S assumes that
A possesses. S believes that at least one element of the set has that property.

-- Source LIRICS

-- Note Related terminology in other schemes: WH-Question (SWBD-DAMSL, MRDA

Explanation

Example

(HCRC MapTask), and WHQ (TRAINS).

A set question corresponds to what is commonly termed a WH-question
guistic literature. The term ‘set question' is preferred because:(a) it clearly
form from function by removing any oblique reference to syntactic crite
identification of such acts; and (b) it is not a language specifieterm (it may
noted that even in English, not all questioning words begin with 'wh'’, e.g.

"What time does the meeting start?"; "How far is it to-the station?"

), Query-w

in the lin-
separates
ria for the
be further
How?").

/checkQuestionQ\)

Brgader concept

Definition

-- Jource
-- Note

Example

/propositionalQuestion/

Communicative function of a dialogue,act performed by the sender, S, in ord
whether a proposition, which forms.the semantic content, is true. S holds thg
belief that it is true. S assumesthat A knows whether the proposition is t
and puts pressure on A to piovide this information.

LIRICS

Related terminology inr other schemes: Check (DIT, HCRC MapTask, TR/
Question (SWBD-DAMSL), Request_Comment (Verbmobil).

"The meeting starts at ten, right?"

er to know
uncertain
ue or not,

AINS), Tag

/choiceQuestion/

Brgader concept

Definition

/question/

€ommunicative function of a dialogue act performed by the sender, S, in ord
which one from a list of alternative propositions, specified by the semant]
is true; S believes that exactly one element of that list is true; S assumes t
dressee, A, knows which of the alternative propositions is true, and S put
on A to provide this information.

er to know
ic content,
hat the ad-
K pressure

DI

ouarcce

-- Note

Example
-- Source

o

Related terminology in other schemes: Alternatives Question (DIT, LIRICS), QUERY-W
(HCRC MapTask), Or-Question/Or-Clause (SWBD-DAMSL, MRDA). Also commonly
known as ‘menu question' or ‘multiple-choice question'.

"Should the telephone cable go in the telephone line slot or in the external line slot?"
DIAMOND corpus
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/testQuestion/

Broader concept /question/

Definition Communicative function of a dialogue act performed by the sender, S, in order to know
whether the addressee, A, possesses the requested information, which S does possess.
S puts pressure on A to provide the requested information.

-- Source Commonplace

-- Note Test questions have the linguistic same form as ordinary questions; their occurrence
N a particular setting with participants in speciiic roles (such as tutor and studgnt)
makes a question recognisable as a test question.

C.3.1.2 Information-providing functions

/inform/ NQ'S\

I(iq(;rilgeptual €le- /agreement/ /disagreement/ /answer/ /confirm/ /disconfirnmy/ /correction/

Definition Communicative function of a dialogue act performed by the'sender, S, in order to make
the information contained in the semantic content avdilable to the addressee, A; S
assumes that the information is correct.

-- Source DIT++

-- Note Related terminology in other schemes: Assert(DAMSL, COCONUT), Statement (SWBD-
DAMSL, MRDA, MALTUS).

Explanatign The inform function may also have more specific rhetorical functions such as: expljin,
elaborate, exemplify and justify; this is:treated in this standard by means of rhetorjcal
relations.

Example "The 6.34 to Breda leaves fromplatform 2."

<\ ' /agreement/

Broader c¢ncept /inform/
Definition Communicative function of a dialogue act performed by the sender, S, in order to|in-

form the addsessee, A, that S assumes a given proposition to be true, which S beliepes
that A alSeyassumes to be true.

-- Source DIT+#

-- Note Related terminology in other schemes: Accept (DAMSL, SWBD-DAMSL, TRAINS, Ver-
birfobil, MALTUS, SPAAC).

Explanatign DAMSL and SWBD-DAMSL use “Agreement" to refer to various degrees in which sgme
T previous proposal, plan, opinion or statement is accepted; "accept” is one of these
degrees; "reject” 1s another.

Example English: "Exactly"; Dutch: "Precies!"; Danish: "Netop!"
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/disagreement/

Conceptual do-
main

Broader concept

/correction/

/inform/

Explanation

Definition Communicative function of a dialogue act performed by the sender, S, in order to in-
form the addressee, A, that S assumes a given proposition to be false, which S believes
that A assumes to be true.

-- Jource DIT++

-- Note Related terminology in other schemes: Reject (DAMSL, COCONUT, TRAI

Verbmobil); Denial (TRAINS).

DAMSL and SWBD-DAMSL use “Agreement” to refer to various degrees in w
previous proposal, plan, opinion or statement is accepted; accept” is of
degrees; “reject” is another.

NS, MRDA,

thich some
e of these

Example J: "do you know where to find ink savings?"
S: "uh... oh I think to the left of the ink cartridge"
J: "uh...no"

-- Jource DIAMOND corpus

/correction/

Brgader concept /disagreement/

Definition Communicative function of:a@“dialogue act performed by the sender, S, in order to
inform the addressee, A, that certain information which S has reason to bglieve that
A assumes to be correct,s in fact incorrect and that instead the information that S
provides is correct,

-- Jource Commonplace

Example "To Montreal,.not to Ottawa"

,.‘\(O' /answer/

Conceptual do-
malin

Brgader concept

Jeonfirm/ /disconfirm/

/Inform/

to know;

Definition Communicative function of a dialogue act performed by the sender, S, in order to make
certain information available to the addressee, A, which S believes A wan
S assumes that thisinformation is correct

-- Source Commonplace

Example S: "what does the display say?"
H: "send error document ready"

-- Source DIAMOND corpus
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/confirm/

Broader concept /answer/

Definition Communicative function of a dialogue act performed by the sender, S, in order to in-
form the addressee, A, that the proposition which forms the semantic content is true.
S believes that A holds a weak belief that this proposition is true, and that A wants to
know for certain whether it is; S assumes that it is.

-- Source Commonplace

Example Tndeed

/disconfirm/ A WV

Broader c¢ncept /answer/

Definition Communicative function of a dialogue act performed by the seridér, S, in order tofin-
form the addressee, A, that the proposition which forms the sémantic content is false.
S believes that A holds a weak belief that this proposition istiue, and that S want$ to
know for certain whether it is; S assumes that it is false,

-- Source DIT++

-- Note Related terminology in other schemes: Reply-N (HERC MapTask); No-Answer (SWBD-
DAMSL); Dispreferred answer (MRDA).

Example French "si"; Danish "jo"; Dutch: "toch niet" and "toch wel"; German: "doch"

C.3.1.3 GCommissive functions

~
/offer/

Conceptujal do- .

main /promise/

Definition Communicative function of a dialogue act by which the sender, S, commits himsglf/
herself to perform the\action, specified by the semantic content, in the manner or with
the frequency thatmay be specified, conditional on the consent of the addressee that
S do so.

-- Source Commonplaee

-- Note Related-téerminology in other schemes:

Example "I wil ook that up for you"

Ch : /promise/

Broader comicept /offer/

Definition Communicative function of a dialogue act by which the sender, S, commits himself/
herself to perform the action, specified in the semantic content, in the manner or
with the frequency that may be specified. S believes that this action would be in the
interest of the addressee.

-- Source Searle (1969)

-- Note Related terminology in other schemes: Commit (DAMSL, COCONUT, Verbmobil, MAL-
TUS); Commitment (MRDA); Inform Intent (SPAAC)

Example "Shall I begin?"; "Would you like to have some coffee?"
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/addressRequest/

Conceptual do-
main

Definition

-- Source
-- Note

/acceptRequest/ /declineRequest/

Communicative function of a dialogue act by which the sender, S, indicates that he/she

considers performing an action that he/she was requested to perform.
DIT++
Related terminology in other schemes: Assess (AMI).

Explanation

Example

The addressRequest function covers a range of possible responses to a regluest. If the

response does not contain the expression of a condition, then the sénde
himself/herself unconditionally to perform the requested action; this is {
case of /acceptRequest/. If the condition is specified that the action be ]
zero times, then the sender in fact declines to perform the requested act
she commits himself/herself to not perform the action).

A: "Give me the gun."

S: "If you push the bag to me"

r commits
he special
berformed
on (as he/

/acceptRequestQ\)

Brgader concept

Definition

-- Jource
-- Note

Example

/addressRequest/

Communicative function of a dialogue act by which the sender, S, commit
herself to performing an action that he/she was requested to perform.

LIRICS

Related terminology in other schemes: Accept (DAMSL, SWBD-DAMSL, TR
bmobil).

A: "Could you close the*door please?" B: "Sure."

s himself/

AINS, Ver-

,.Q\ /declineRequest/

Brgader concept /addressRequest/

Definition Comihunicative function of a dialogue act by which the sender, S, commifs himself/
hetself to not perform an action that he/she was requested to perform.

-- Jource EIRICS

-- Note Related terminology in other schemes: Reject (DAMSL, SWBD-DAMSL, TRIAINS, Ver-
bmobil).

Example "Not now."
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/addressSuggest/

Conceptual do-

/acceptSuggest/ /declineSuggest/

main

Definition Communicative function of a dialogue act by which the sender, S, indicates that he/she
considers to perform an action that was suggested to him/her, possibly depending on
certain conditions that he/she makes explicit.

-- Source DIT++

-- Note Related terminology In other schemes: Assess (AMIJ.

Example A: "Let’s go together."

S: "Only if we're in full agreement about how to proceed when we get there.”
w
/acceptSuggest/ Afl,

Broader cgncept /addressSuggest/

Definition Communicative function of a dialogue act by which the sender, S, commits himsglf/
herself to perform an action that was suggested toiim/her, possibly with certpin
restrictions or conditions concerning manner or fréquency of performance.

-- Source LIRICS

-- Note Related terminology in other schemes: Accept(DAMSL, SWBD-DAMSL, TRAINS, Ver-
bmobil).

Example A: "Shall we go and have a look around?" B: "Let's do so."

/dp;:l‘&n\e'Suggest/

Broader cgncept /addressSuggest/

Definition Communicative function of a dialogue act performed by which the sender, S, indicdtes
that he/she will netperform an action that was suggested to him/her, possibly |de-
pending on certgin-conditions that he/she makes explicit.

-- Source LIRICS

-- Note Related terminology in other schemes: Reject (DAMSL, SWBD-DAMSL, TRAINS, Ver-
bmobil):

Example "I'd.rather not."
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C.3.1.4 Directive functions

/request/

Cor_lceptual do- Jinstruct/

main

Definition Communicative function of a dialogue act performed by the sender, S, in order to make
the addressee, A, feel obliged to perform a certain action in the manner or with the
frequeney-deseribed-by-the-semanticcontentconditional-enArseonsentto perform
the action.
S assumes that A is able to perform this action.

-- Jource DIT++

-- Note Related terminology in other schemes: Influence-addressee-future-actior] (DAMSL);
Request Commit (Verbmobil).

Example "Please turn to page five"; "Don't do this ever again, pleasg".

/instruct/ (\<(

Brgader concept /request/

Definition Communicative function of a dialogue@actperformed by the sender, S, in order to make
the addressee, A, feel obliged to perform a certain action which is describeld in or can
be inferred from the semantic content, in the manner or with the frequency|described
by the semantic content. S assumes that A is able to perform this action.

-- Jource DIT++; HCRC Map Task
-- Note Related terminology in ether schemes: Action-directive (DAMSL, SWBD-DAMSL, CO-
CONUT); Command (HERC Map Task); Direct (SPAAC); Do (MALTUS)
Example "Go right round unitil 'you get to just above that."
-- Jource HCRC Map Task corpus
\O)U /suggest/
Definition Communicative function of a dialogue act performed by the sender, S, in order to

make the addressee, A, consider the performance of a certain action, specified by the
semantic content. S believes that this action is in A's interest, and assumgs that A is
able to perform the action.

-- Jource DIT++
-- Note Related terminology in other schemes: Open-option (DAMSL, SWBD-DAMSL, (OCONUT).
Example "Let's wait for the speaker to finish."
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/addressOffer/

Broader concept

Conceptual do-
main

Definition

/instruct/

/acceptOffer/ /declineOffer/

Communicative function of a dialogue act performed by the sender, S, in order to
indicate that he/she is considering the possibility that A performs the action that A
has offered to perform, possibly with certain conditions that he/she makes explicit.

-- Source
-- Note
Example

DI'T++
Related terminology in other schemes: Assess (AMI).
"Yes please"; French: "Je vous en prie"

/acceptOffer/ q/\x

Broader c¢ncept
Definition

-- Source
-- Note

Example

/addressOffer/
Communicative function of a dialogue act performed bythe sender, S, in order to

in-

form the addressee, A, that S would like A to performsthe’action that A has offered to

perform, possibly with certain conditions that he/shé.makes explicit.
LIRICS

Related terminology in other schemes: Accept\(DAMSL, SWBD-DAMSL, TRAINS,
bmobil).

"Yes please"; French: "Je vous en prie"; Dutch: "Graag"; German: "Bitte"

¢

er-

/declineOffer/

Broader concept /addressOffer/

Definition Communicative functjon of a dialogue act performed by the sender, S, in order to infqrm
the addressee, A, that'S does not want A to perform the action that A has offered to
perform, possibly 'depending on certain conditions that he/she makes explicit.

-- Source LIRICS

-- Note Related terminology in other schemes: Reject (DAMSL, SWBD-DAMSL, TRAINS, Ver-
bmobil}:

Example English: "No thank you"; Danish: "Nej tak"; French: "Non merci".
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C.3.2 Dimension-specific functions

C.3.2.1 Feedback functions

/autoPositive/

Definition Communicative function of a dialogue act performed by the sender, S, in order to in-
form the addressee, A, that S believes that S's processing of the previous utterance(s)
WAS QIIPFPQQFII]

-- Jource LIRICS

-- Note Related terminology in other schemes: Signal-Understanding (DAMSL, MRDA), Ac-
knowledgement (HCRC MapTask, TRAINS, SPAAC, C-Star), Backchannel (Verbmobil).
Feedback-Positive (Verbmobil).

This type of feedback may be further broken down into specific levels of processing
(dealing with the sender's attention, perception, interpretation, evaluation and exe-
cution), as exemplified in the DIT and SLSA schemes.

Explanation Feedback mostly concerns the processing of the dast’utterance from the pddressee,
but sometimes, especially in the case of positive feedback, it concerns a longer stretch
of dialogue.

Example "Uh-huh"; "Okay"; Nonverbally: nodding; “Yes"

/autol&é?zitive/

Definition Communicative function of adialogue act performed by the sender, S, in ordef to inform
the addressee, A thatS's processing of the previous utterance(s) encountered|a problem.

-- Jource LIRICS

-- Note Related terminology:in other schemes: Signal-Non-Understanding (DAMSL, Coconut,
MRDA), Pardon (SPAAC), Feedback-Negative (Verbmobil). This type of feeflback may
be further brédken down into more specific levels of processing, as is exeinplified in
the DITand SIISA schemes.

Example English: “I'beg you pardon"; Portuguese: "Como?"

oY /alloPositive/

Definition €ommunicative function of a dialogue act performed by the sender, S, in drder to in-
form the addressee, A, that S believes that A's processing of the previous ufjterance(s)
was successful.

-- Jource LIRICS

-- Note This type of feedback may be further broken down into more specific leviels of pro-
cessing, as 1n the DI'T** and SLSA schemes.

Example "Correct"; "Right"
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/alloNegative/

Definition Communicative function of a dialogue act performed by the sender, S, in order to in-
form the addressee, A, that S believes that A's processing of the previous utterance(s)
encountered a problem.

-- Source LIRICS

-- Note This type of feedback may be broken down into more specific levels of processing, as
is done in the DIT** scheme.

Example NO no no no no

/feedbackElicitation/ A WV

Definition Communicative function of a dialogue act performed by the sender, $in order to krjow
whether A's processing of the previous utterance(s) was successful.

-- Source Allwood et al., 1993

-- Note Related terminology in other schemes: Request Clarify (Verbmobil), Understandjing
Check (MRDA), Clarification Check (COCONUT), Check((HCRC Map Task), Questiion
Attention (MALTUS).

Example English: "Okay?"; Italian: "Capisce?"; Dutch: "Ja?"

C.3.2.2 Turn-management functions

/turné\\cé\ei)t/

Broader c¢ncept /turnTake/

Definition Communicative function of'd dialogue act performed by the sender, S, in ordef to
signal his willingness to take the speaker role, as requested by the previous speaker.

-- Source Common in literature\on turn taking in conversation.

-- Note Occurs especially-inmultiparty dialogue. Related terminology in other schemes: Talke-
Turn (TRAINS), Tarn Opening (SLSA).

Example A: "What dé-you say, Craig?"
C: "OK/detme see."

-- Source AMI corpus

6\ ' /turnTake/

Conceptual do-

main p /turnAccept/

Definition Communicative function of a dialogue act performed by the sender, S, in order to have
the speaker role, which is available at that moment.

-- Source Common in literature on turn taking in conversation.

-- Note Related terminology in other schemes: Turn-Take (TRAINS), Regain Turn (MRDA).

Example "Uh..." as a turn-initial segment

-- Source
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/turnGrab/
Definition Communicative function of a dialogue act performed by the sender, S, in order to take
the speaker role away from the participant who currently occupies it.
-- Source Common in literature on turn taking in conversation.
-- Note Related terminology in other schemes: Grabber (MRDA); Turn Grabber (MALTUS,
Primula); Interruption (SLSA).
Example “Hold on”; nonverbally: sticking up a hand as a stop signal

/turnAssign/ q{,l’

Brgader concept /turnRelease/

Definition Communicative function of a dialogue act performed by the'sender, S, in orfler to pass
the speaker role to a designated other participant.

-- Jource Common in literature on turn taking in conversation.

-- Note Related terminology in other schemes: Turn Give{DIT), Assign-Turn (TRAINS).

Example A:"Craig?", characteristically accompanied byithespeaker directing his gaze to Craig,
possibly also nodding or pointing in his diréction and raising the eyebrowss.

-- Jource AMI corpus

/tugﬁteﬁease/

Conceptual do- .

makin /turnAssign/

Definition Communicative function of a dialogue act performed by the sender, S, in order to give
other dialogue participants the opportunity to occupy the speaker role.

-- Jource Common in literature on turn taking in conversation.

-- Note Related tepminiology in other schemes: Turn closing (SLSA).

Example Sender usés declining intonation towards the end of a contribution and subse-
quently)pauses.

Avs_ /turnKeep/

Definition Communicative function of a dialogue act performed by the sender, S, in ordler to keep
the speaker role.

-- Jounce Common in literature on turn taking in conversation.

-- Note Related terminology in other schemes: Turn maintain (DAMSL, SWBD-DMSL); Holder
(MRDA); Hold (SPAAC, Chiba); Turn holder (MALTUS, Primula); Turn holding (SLSA).
Note: utterances used for turn keeping often also have a stalling function.

Example "Uh" not in turn-initial position
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C.3.2.3 Time-management functions

/stalling/
Definition Communicative function of a dialogue act performed in order to have a little more
time for constructing his contribution.
-- Source DIT++
-- Note Related terminology in other schemes: Hold (SPAAC); Stall (AMI); Delay (DAMSL,

SWDHD-DAMOSL, COCUNUT ).

Turn-initial segments with a Stalling function often also have a Turn Take-or/Tlirn
Accept function; segments inside a turn which have a Stalling function often also have
a Turn Keep function.

Example "Let me see...", "Uh..."; speaking slowly; repeating something ("We.,. we'went to..."|)
/pausing/ (‘\(Ov

Definition Communicative function of a dialogue act performed in apder to suspend the dialogue
for a short while.

-- Source DIT++

-- Note Related terminology in other schemes: Pause (Alparon); Please wait (C-Star); Hiold
before answers (MRDA).

Explanati¢n Pausing occurs either in order to prepare‘acontinuation of the dialogue (e.g. the senfder

needs to look up something), or because something else came up which is more urgent
for the sender to attend to.

Example English: "Just a moment"; Danish:"Lige et gjeblik"; Dutch: "Een ogenblikje"

C.3.2.4 Discourse-structuring functions

_-finteractionStructuring/

Conceptulal do- .

main /opening/

Definition Communicative function of a dialogue act performed in order to explicitly structhire
the interaetion.

-- Source LIRIGS

-- Note TFhe'function “Interaction structuring” covers a range of activities which explicjtly
Structure the dialogue, such as the introduction of a new topic, the announcemenf of
a certain type of dialogue act, and the closing of a topic.

Examp]e "And the windows we had to rpp]:lrp all the windows"

-- Source Switchboard corpus
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/opening/

Broader concept

/interactionStructuring/

Definition Communicative function of a dialogue act performed by the sender, S, in order to inform
the addressee, A, that S is ready and willing to engage in a dialogue with A.

-- Source DAMSL

-- Note Related terminology in other schemes: Task Initiate (Verbmobil).

Example "Okay" at the start of a (multi-party) dialogue

-- Jource AMI corpus

/topicShift/ Y

Brgader concept
Definition

-- Jource

Example

/interactionStructuring/

Communicative function of a dialogue act performed-by the sender, S, in order to
inform the addressee, A, that S is going to continue the-dialogue on a diffefent topic.

DIT
"Something else."

C.312.5 Own- and partner-management functions

/selfError/

Conhceptual do-
majin

Definition

-- Jource
-- Note
Example

-- Jource

/selfCorrection/
Communicative function efa dialogue act performed by the sender, S, in ordér to signal
to the addressee, A, that S has made a mistake in speaking.
DIT++

Related terminology in other schemes: Repaired (TRAINS); Change (SLSA).
S: "so you want to leave at eight o'clock in the morning?"
U: "yes oh.sorry no..."

OVIS-cerpus

oy

/retraction/

Conceptual do-
majin

Broadeér concept

/selfCorrection/

/selfError/

Definition

-- Source
-- Note

Example

-- Source

Communicative function of a dialogue act performed by the sender, S, in order to
withdraw something he/she just said within the same turn.

DIT++

Related terminology in other schemes: Speech Repair (DAMSL, MRDA, TRAINS), Repair
(TRAINS), Correct-Self (SPAAC).

"then we're going to g-- "
HCRC Map Task corpus
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/selfCorrection/

Broader concept /retraction/

Definition Communicative function of a dialogue act performed by the sender, S, in order to correct
a speaking error that he/she just made, or to improve on an infelicitous formulation
that he/she just used, within the same turn.

-- Source Commonplace

-- Note Related terminology in other schemes: Speech Repair (DAMSL, MRDA, TRAINS); Cor-
Tect-sell (SPAACJ; Correct-Assumption (COCONUTY.

Example "then we're going to g-- ... turn straight back"

-- Source HCRC Map Task corpus

/completion/ q/\x

Definition Communicative function of a dialogue act performed for assisting the addresse¢ in
the completion of an utterance.

-- Source Commonplace

-- Note Related terminology in other schemes: Complete{(SPAAC); Collaborative comple-
tion (MRDA).

Example A: "which should leave us plenty of time to uh:Juh"

S: "get to Corning"
-- Source TRAINS corpus
/corggéMisspeaking/

Definition Communicative function of a'dialogue act performed by the sender, S, in order to coriject
(part of) an utterance by the addressee, A, assuming that A made a speaking errqr.

-- Source DAMSL

-- Note Related terminology in other schemes: Correct Misspeaking (DIT); Correction sjug-
gestion (TRAINS).

Example A: "second-engine E3 is going to uh Corning to pick up the bananas, back to Avon, drop..."
S: "ta’piek up the oranges"

ATtsorry, pick up the oranges”
-- Source TRAINS corpus
C.3.2.6 Siocial nhlignﬁnnc management functions

/initGreeting/

Definition Communicative function of a dialogue act performed by the sender, S, in order to
inform the addressee, A, that S is present and aware of A's presence; S puts pressure
on A to acknowledge this.

-- Source DIT++

-- Note Related terminology in other schemes: Greeting (DAMSL, SWBD-DAMSL, COCONUT,
C-Star), Greet (Verbmobil, SLSA, TRAINS, Alparon).

Explanation Greetings usually come in initiative-response pairs within a dialogue; this data cate-
gory corresponds to the first element of such a pair.

Example "Hello!"; "Good morning"; "How are you?"
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/returnGreeting/

Definition

-- Source
-- Note

Communicative function of a dialogue act performed by the sender, S, in order to
acknowledge that S is aware of the presence of the addressee, A, and of A having sig-
nalled his presence to S.

DIT++

Related terminology in other schemes: Greeting (DAMSL, SWBD-DAMSL, COCONUT,
C-Star), Greet (Verbmobil, SLSA, TRAINS, Alparon).

Exjplanation Greetings usually come in Initiative-rTesponse pairs within a dialogue, this|data cate-
gory corresponds to the second element of such a pair.

Example [: "Schiphol Information, good morning."

C: "Good morning".
/initSelfIntroduction/ ,.p ’

Definition Communicative function of a dialogue act performedby the sender, S, in order to make
himself/herself known to the addressee, A; S putspressure on A to acknowledge this.

-- Jource Commonplace

-- Note Related terminology in other schemes: Intfoduce (Verbmobil).

-- Bxplanation  Introductions usually come in initiative*response pairs within a dialogug; this data
category corresponds to the first eleinent of such a pair.

Example "Schiphol Information."

/pe.tu}'rnSelflntroduction/

Definition Communicative function of a dialogue act performed by the sender, S, in order to make
himself/herself known to the addressee, A, in response to a self-introductjon by A.

-- Jource Commonplace

-- Note Related tepminology in other schemes: Introduce (Verbmobil).

-- Bxplanation  Intrpductions usually come in initiative-response pairs within a dialogug; this data
category corresponds to the second element of such a pair.

Example [:)"Schiphol Information, good morning."

C: "Good morning, this is De Bruin in Arnhem."
r®) /apology/

Definition Communicative function of a dialogue act performed by the sender, S, in order to signal
that he/she wants the addressee, A, to know that S regrets something; S puts pressure
on A to acknowledge this.

-- Source Commonplace

-- Note Related terminology in other schemes: Apologise (C-Star); Polite (Verbmobil).

Example A: "second engine E3 is going to uh Corning to pick up the bananas, back to Avon, drop..."
S: "to pick up the oranges”

A: "sorry, pick up the oranges"

-- Source TRAINS corpus
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/acceptApology/

Definition Communicative function of a dialogue act performed by the sender, S, in order to mit-
igate, the feelings of regret that the addressee, A, has expressed.

-- Source Commonplace

-- Note Related terminology in other schemes: Downplayer (SWBD-DAMSL, MRDA)

Example "No problem."

/thanking/ nQV

Definition Communicative function of a dialogue act performed by the sender, S, in ordgerto infqrm
the addressee, A, that S is grateful for some action performed by A; S'puts presspire
on A to acknowledge this.

-- Source Commonplace

-- Note Related terminology in other schemes: Thank (Verbmobil),

Example English: "Thanks a lot."; Portuguese: "Muito obrigado";«Swedish: "Tack so mycket",
Greek: "Evcharisto"

/acceptThanking/“\\)‘

Definition Communicative function of a dialogue actperformed by the sender, S, in order to rhit-
igate to the feelings of gratitude which thé addressee, A, has expressed.

-- Source Commonplace

-- Note Related terminology in other scliemes: Downplayer (SWBD-DAMSL).

Example English: "Don't mention it"; Spanish: "De nada"; Greek: "parakalo”.

’_O\\‘ /initGoodbye/

Definition Communicativefunction of a dialogue act performed by the sender, S, in ordef to
signal the current utterance is his last contribution to the dialogue; S pressures the
addressee,4; to respond with a returnGoodbye act.

-- Source Commbnplace

-- Note Related terminology in other schemes: Goodbye (DAMSL, COCONUT), Bye (Verbmobil).

Example Si¥Bye bye, see you later”

/returnGoodbye/

Definition Communicative function of a dialogue act performed by the sender, S, in order to ac-
knowledge his awareness that the addressee, A, has made his last contribution to the
dialogue and to signal his agreement to end the dialogue.

-- Source Commonplace

-- Note Related terminology in other schemes: Bye (Verbmobil).

Example (S: "Bye bye, see you later")

A: "Bye bye, see you."
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/compliment/

Definition Communicative function of a dialogue act performed by the sender, S, in order to
make the addressee, A, aware that S likes A’s appearance, certain of A’s qualities, or
something that A has achieved.

-- Source Commonplace

Explanation Follow-on greetings usually come in response to opening greetings and/or self-in-
troductions.

Ex@mple Well'done!™,"You 00K great -

/congratulation / A WV

Definition Communicative function of a dialogue act performed by the sender, S, in order to make
the addressee, A, aware that the speaker takes pleasure imthe successful achievement
of something by A or in A’s good fortune.

-- Jource After Merriam-Webster.

Example "Congratulations!".

/sympathyExpqu?i\on /

Definition Communicative function of a dialogue’act performed by the sender, S, in order to make
the addressee, A, aware that the speaker is sorry for something that happgned to the
addressee.

-- Jource

Example "I'm sorry to hear that?".

C.3{2.7 Contact management functions

__Ovv /contactCheck/

Brgader concept

/question/

Definition Communicative function of a dialogue act performed by the sender, S, in order to verify
tliat'the addressee, A, is ready to communicate with S.
-- Jource PIT++
-- HBxample "Yes?"; "Hello?"
2

/rnntarﬂndirnfinnll

Broader concept
Definition

-- Source

-- Example

/question/

Communicative function of a dialogue act performed by the sender, S, in order to make
it known to the addressee, A, that S is ready to communicate with A.

DIT++
"Yesll; "Oh hill
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C.4 Qualifiers

C.4.1 Conditionality

/conditionality/

Definition Class of predicates which can be associated with most action-discussion functions
to express whether the sender of a dialogue act with that function is considering the
performance of the action under discussion subject to certain conditions.

-- Source Petukhova and Bunt (2009a)
/conditional/ R'%) ‘
Definition Predicate which can be associated with most action-discussionfunctions to express

that the sender of a dialogue act with that function is consideting the performancg of
the action under discussion subject to certain conditions.

-- Source Petukhova and Bunt (2009a)

Example "If you're ready maybe you can start the presentation®
-- Source AMI corpus

Example A: "Can we just go over that again”

B: "I'm afraid we don’t have time, unless yotr'do it very quickly”

/unconditional/

Definition Predicate which can be associated with an action-discussion function to express that
the sender of a dialogue actwith that function is considering the performance of the
action under discussion without any conditions.

-- Source Petukhova and Bunt2009a)
Example "I'll come tomorirow, no matter what."

C.4.2 Certainty

NQy /certainty/

Definition Glass of predicates which can be associated with a communicative function to exprjess
whether the sender of a dialogue act with that function is certain or uncertain abput
the correctness of the information that he/she provides.

-- Source DIT++

/uncertain/

Definition Predicate which can be associated with a communicative function to express that the
sender of a dialogue act with that function is uncertain about the correctness of the
information that he/she provides.

-- Source Petukhova and Bunt (2009a)
Example "That might be a good idea."
-- Source AMI corpus
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/certain/

Definition

-- Source

Predicate which can be associated with a communicative function to express that
the sender of a dialogue act with that function is certain about the correctness of the

information that he/she provides.
Petukhova and Bunt (2009a)

C.4.3 Sentiment

/sentiment/ AN
Definition Class of predicates which can be associated with a communicative funictionfto express
an attitude of the sender towards the semantic content of the dialggte act]
-- Jource Petukhova and Bunt (2009a)
-- Note In the absence of a widely agreed set of sentiment values, thisStandard doegnot define
any data categories for sentiment values.
/positive/ & =
Definition Predicate which expresses that the senderyof’a dialogue act with that funiction feels
good about the semantic content of the dialogue act.
-- Jource
Example
‘ \O /negative/
Definition Predicate which expresses that the sender of a dialogue act with that funiction does
not feel good abo(tthe semantic content of the dialogue act.
-- Jource
Example
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Annex D
(informative)

Plug-ins for semantic content and other enrichments

D.1 Overview

This annex describes the use of tripartite (or “triple-layered”) annotation plug-ins introduced lin [9.3.
Clause D.2|describes three alternative plug-ins for enriching dialogue act annotations with ihformation
about their semantic content. Clauses D.3 to D.5 describe other plug-ins that can be used to enfich
dialogue a¢t annotations or to make them more accurate, more specifically for adding the possib}lity
of marking up rhetorical relations in dialogue by importing concepts from ISO 24617-8 (dealing With
discourse relation annotation); for adding communicative functions for more fine-grained annotafion
of feedback and casual talk; for adding application-specific communicative fungtions; and for adding
the possibillity of marking up emotional aspects of the performance of a dialeglie act.

D.2 Plug-ins for semantic content

For the usg cases UC3 and UC4 mentioned in Clause 4, it is crucially important to have information
about the femantic content of dialogue acts. The degree of detail in which semantic content shquld
be represdnted depends on the application domain. For.sofme domains a simple representation as
a list of atfribute-value pairs may be adequate; for others'a representation in terms of events with
their partigipants, time and place may be more apprepriate; for more advanced applications it nay
be necessdry to take general aspects of natural language utterance meaning into account, including
quantificatfion and modification phenomena.

Following ISO 24617-6, the specification of a semantic annotation scheme is a structured triple (see $9.3).

(D.1)  Lyj=(AS,, CS,, Sm,y) = ((CL,, AC,), {V,, CC,, F,), (M, I,)))

An annotdltion plug-in is an annotation scheme that can be added on to a host annotation schemg¢, in
general defining additions to all'three parts of the host scheme (AS,, CS,, and Sm,, in (D.1)) and haying
the same tfripartite structuré;introducing (1) additional entity structures and link structures in|the
abstract syntax, (2) the sentantics of these structures, and (3) their encodings. To combine elem¢nts
from the host and plug=in/schemes, a plug-in interface is needed which defines link structures that
relate entity structures of the two schemes. A plug-in for semantic content introduces for example a
<contentLink> elethent for linking a dialogue act annotation in DiAML-XML with a semantic confent
structure in XML fsee (D.5)]. A plug-in has again the same three-part structure as the host and pluf-in

schemes, but.seme of its parts are empty since it only introduces structures for ‘linking’ the structyres
of the hostjand the plug-in scheme. This is shown in (D.2) for the interface .Y, of host annotation scheme
L, and content plug-in PL_.The interface semantics specifies the meaning of the content link structure
as the application of the interpretation I,(a) of the dialogue act structure ‘@’, defined by the semantics
of the host annotation scheme, to the argument formed by the semantics of the content structure ‘c’, i.e.
I.(c), as defined by the plug-in semantics. This reflects the dialogue act theory underlying this document,
according to which the semantics of a full-blown dialogue act is an update operation on information
states, obtained by applying the semantics of the functional characterization of the dialogue act to its
semantic content [see (A.2) in Annex A].
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Y. = (,AS,, ,CS,, ,Sm,)), with:
2AS., = (,CI, ,AC.)) = (@, {(a,c) content link structure})
aCSc = (aVe aCCe), oF ) ) = (0, {<contentLink> element}, ,F )((a, c)) =
<contentLink dialAct=_F (a) semContent= ,F (c)/>)
aSMg, = (M, 1) = (B, 1. ((a,c)) = [,(@)(I.(c)))

a

Host annotation scheme, plug-in and interface together define an extended annotation scheme formed
by the unions of their components. This is a useful extended dialogue act annotation scheme only if two

1m
an

the taxonomical structure of the set of communicative functions.

imensions

D.2.1 Attribute-Value plug-in

A simple domain-specific plug-in for semantic content described as (lists of) attribute-valug pairs can
for example be useful in a travel domain where a journey can be described'by a few attr|bute-value
pairs, specifying departure place, destination, travel date, etc. In such a context, when a cli¢nt P1 says
"I'd|like to leave around ten in the morning”, this can be annotated as in (D.3b).

(D.3) a. P1:I'dlike to leave around ten in the morning (= markable'm1)

b. <avContent xml:id="cl" target="#ml" attributexfdepartureTime" value="10{00"/>
Underlying the representation in (D.3b) is a conceptual inyentory thatlists the attributes and their possible
valyes, and the definition of entity structures consisting of attribute-value pairs (A;, v;;). The sgmantics of
such an entity structure can be defined as a featur& structure [A;" v;;'] which, according to|ISO 24612
for feature structures, expresses the property Axs4;'(x) = v;;. The variable 'x' in the lambda sbstraction
can|in this domain be thought of as ranging ovér’journeys. !l"he syntax and semantics of such AV-entity
stryctures define a very simple annotation language L ,y, the semantics of which is defined in (E.4).

(D-4) Lav(€A; vig)) = [Hav}(Ap): Tav (] = [Ay': vi']
To link an AV-content annotation to dialogue act annotations, the XML element <contentLinfk>, defined
in the interface (D.2), can be used to obtain representations of the form (D.5).
(D.E ) <dialogueAct xml:¥0="dal"target="#ml" speaker="#s" addressee="#a"
dimensionp="task" communicativeFunction="inform"/>
<avContentysxmI:id="cl" target="#ml" attribute="departureTime" value="10:00/>"
<contentkink dialAct="#dal" content="#cl"/>
The formal speCification of the attribute-value content plug-in PL ,y for DIAML annotations igas follows:
— |Abstract syntax: AS,y = (Cl,y, AC,y):
—~ the conceptual inventory Cl,y lists attributes and their possible values:
— AC,y: content entity structures are of the form (m, (A, vi]-))5), with m a markable;
— Concrete syntax: CS,y = (V,y, CCpy, Fay):
— the vocabulary VC,y lists names of XML attributes and values;
— CC,y: specification of XML element <avContent>, see (D.3b);
5) This can of course be extended to finite lists of such triples.
© IS0 2020 - All rights reserved 63


https://standardsiso.com/api/?name=2efc9e938220559b05d923009bf14af9

ISO 24617-2:2020(E)

— encoding function F,y: mapping from Cl,y to V,y; encoding of AC,y; - entity structures:
Fay((m,(A;vy)) = <avContent xml:id="c1” target="#m" attribute= “F,y(A;)" value= “Fyy(v;)"/>;

— Semantics: Interpretation function Iy as defined in (D.4).

D.2.2 Plug-in for events and semantic roles

The following more general content plug-in is based on ISO 24617-4 (SemAF-SR) for annotating the
semantic roles of the participants in an event. For example, the sentence “The soprano sang an aria” is
annotated as in (D.6b), where “sing.01" refers to a verb sense in VerbNet.

(D.6) a.

SemAF-SR

clause with negative polarity) of certain states or events and participants in certain roles. For exam

in (D.6) thd
(D.7)

The plug-ix
and its se
inventory
entity stru
participan
in (D.6b).

The simple
classificati
than the 1
characteri;

of verh
define

Concr

rantic interpretation function, which produces DRSs like those in (D.7). The concep
f

Abstract syntax: the conceptual inventory lists the semantic roles defined in ISO 24617-4 and 3

The soprano sang an aria"

Markables: m1="The soprano", m2="sang", m3="an aria"

centity xml:id="x1" target="#m1" pred="soprano"/>

<event xml:id="el” target="#m2" eventFrame="sing.01” type ="accomplishment”/>
<srLink event="#el” participant="#x1" semRole="agent”/>

<entity xml:id="x2" target="#m1"” pred="aria”/>

<srLink event="#el” participant="#x1" semRole="theme”/>

interprets such annotations as expressing the existence (or denied existence, in case

semantics can be expressed by the following DRS.

el, x1, x2 | sing01(el), soprano(x1), aria(x2), agent(el;x1), theme(el,x2) ]

| consists in this case of the abstract and concrete syntax of the SemAF-SR markup langu

the abstract syntax lists semantic roles andverb senses by reference to VerbNetl[37], def
ctures for eventualities and their participants, and defines link structures for rela
s to eventualities in a certain role. The concrete syntax defines XML encodings as illustrg

st content plug-in for semantic roles is one that takes a minimalist approach to ey
bns, and uses a simple form:like <event xml:id="e2" target="#m3" pred="sing"/> raf
nore fine-grained representations of SemAF-SR or ISO-TimeML. This plug-in ("PLgg
red by the following schema:

senses, distingdishing only senses, which differ in their semantic roles; entity structures
1 for eventudlitiés and their participants, and link structures for indicating semantic role

Semantics: translation of entity and link structures and their combination to DRSs.

encod:['\

bte syntax: specifies names for the elements of the conceptual inventory; XML elementg
g the entity and link structures;

pf a
ple,

age
fual
nes
[ing
ted

ent
her
) is

set
are
S;

for

Formally, this plug-in is defined as follows.

(D.8)

PLgg = ((Clgr, ACgr), (Vsr, CCgp, Fsp), (Mgp, Isp)y), with:

Clgg = SRU EP U DP made up of the set SR set of semantic roles defined in ISO 24617-4 (see Table D.1),
a set EP of event predicates defined in VerbNet (such as ‘sing01’), and a set DP of domain predicates
defined in a domain ontology (like ‘soprano’ and ‘aria’);

ACSR =

{entity structures (m, p); link structures (egy, ep, R)};

Vg = names of Clgp elements;

6)

64

‘eEV‘ stands for ‘event entity structure’, eP‘ for ‘participant entity structure’.
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CCgp = {<event>, <entity>, <srLink>};

F¢p assigns a value in Vg to each element of Clgg”);

Fsr((m, p)) = <entity xml:id="x" target="#m1" pred=" Fsz(p)""/> if p € DP;

Fsr({m,p)) = <event xml:id=

n_n

x” target="#m1" pred=" Fqz(p)"/> if p € EP;

Fsr({egy ep R)) = <srLink event="Fp(egy)” participant="Fgg(e,)” semRole="F¢p (R)"/>;

Isr(P) = P’ Isp(8) = £ Isg(R) = R’ Isg ((m,p)) = [x | p'(X)];

Thd

D.2

Ap
mol
stry
and|

Isr({egy: ep R) = [e x| R'(e,x)) ] U Igp(egy) U Iggp(ep).

interface for using this plug-in is the same as the one defined in (D.2).

.3 Plug-in for events, participants, and quantification

lug-in for the semantic content of dialogue acts is more general and.more powerful
e aspects into account of the meanings of phrases, clauses, sentences, ahd other naturgl language
[ctures that may express semantic content. On top of the identification of events with
place and participants with their respective roles, the interpretation of quantifier anld modifier

s it takes

their time

stryctures forms the most important source of semantic information. The ISO standard under
development for this type of information[201.[23] can be the basis of a powerful future plug-in for this
purjose.
Table D.1 — Semantic roles defined in ISO 24617-4
Role Definition

1. | |[Agent Participant in an event who intentionally or consciously initiates an event, and|who exists
independently of the event.

2. | |Beneficiary |Participantinan eventualitythatisadvantaged or disadvantaged by the eventual]ty, and that
exists independently of the event.

3. | |Cause Participant in an event that initiates the event, but does not act with any intenfionality or
consciousness; the participant exists independently of the event.

4. | |Goal Participant inan event that is the (non-locative, non-temporal) end point of an|action; the
participant exists independently of the event.

5. | |Instrument |Participantin an event that is manipulated by an agent, and with which an intentional act is
perforimed; it exists independently of the event.

6. | |Partner Pafticipant in an event that is intentionally or consciously involved in carrying oyt the event.
Rarticipant is not the principal agent of the event, and exists independently of thg event.

7. | |Patient Participant in an event that undergoes a change of state, location or condition}is causally
involved or directly affected by other participants, and exists independently of the event.

8. | |Pivat Participantin a state thatis characterized as being in a certain position or conditionjthroughout
that state, and has a major or central role or effect in that state. A pivot is more c¢gntral to the
statethana participantina theme role and exists inr‘]ppnndpnﬂy of the state

9. |Purpose Set of facts or circumstances that an agent wishes or intends to accomplish by performing
some intentional action.

10. |Reason Set of facts or circumstances explaining why a state exists or an event occurs.

11. |Result Participant in an event that comes into existence through the event; it indicates a terminal
point for the event: when that is reached, the event does not continue.

12. |Setting Set of (non-locative and non-temporal) facts or circumstances of the occurrence of an event
or a state.

13. |Source Non-locative, non-temporal starting point of an event. The source exists independently of
the event.

7) The value assigned to an argument a will be designated by a’.
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Table D.1 (continued)
Role Definition

14. |Theme Participantin a state or an event that (i) in the case of an event, is essential to the event taking
place, but does not have control over the way the event occurs and is not structurally changed
by the event, and (ii) in the case of a state, is characterized as being in a certain position or
condition throughout the state, and is essential to the state being in effect but not as central
to the state as a participant in a pivot role. The theme of a state or event exists independently
of the state or event.

15. |Manner The way or style of performing an action or the degree/strength of a cognitive or emotional state.

16. |Mediym Thephysicalsetting-device-or-channel- thatalowsanevent-to-take place:

17. |Mean} Procedure for performing an action in terms of component steps, or a methodology hy,which
an intentional actis performed by an agent. A means does not necessarily exist independently
of the event.

18. |Locatjon Place where an event occurs, or a state is true, or a thing exists.

19. |Initiall Loca-|Participant in an event that indicates the location where an event beginsor a state becoies

tion true; initial-location exists independently of the event.

20. |Finalllocation|Location where an event ends or a state becomes false; final-location exists independently
of the event.

21. |Path Intermediate location or trajectory between two locations, etin a designated space, where
an event occurs.

22. |Distance Length or extent of space that plays a role in an eventuglity.

23. |Time Participant thatindicates an instant or a time interval during which a state exists or an eyent
takes place.

24. |Duratfion Length or extent of time during which an event‘occurs or a state is true.

25. |Initia] Time |Indication of the point in time when an event begins or a state becomes true.

26. |Final [[ime |Indication of a pointin time when an eyént ends or a state ceases to be true.

27. |Amoulnt Quantity of something other than time or space, or number of objects of a certain kind, whjich
plays arole in an event or a state.

28. |Attribute Property that an event or state-associates with one of the other participants.

‘(We [agent e1]) will (paint el) (the front door [theme el]) (dark green [attribute e1])’

D.3 Plug-ins for rhetorical rélations

This secon
more fine-
to be used.
link struct
interface if

The plug-ii

d edition of this doCument supports the marking up of rhetorical relations in dialogue fin a
rrained way thairthe first edition, see 5.3, but does not specify any particular set of relatjons
A plug-in fordisCourse relations does not require the introduction of any entity structures or
ires, since these have been defined in DiAML, and for the same reason no specification of an
required,but just the specification of a set of rhetorical relations and their argument rolgs.

1 specified takes the ISO 24617-8 (DR-core) annotation scheme as the point of departpre.

The relation“Evaluation’ is added. Table D.2 lists the resulting 19 relations with their definitions, which
describe their semantics in an informal way. Many other relations that are distinguished in other
annotation schemes can be seen as special cases of DR-core relations, for example ‘Explanation’ as a
case of ‘Cause’, ‘Juxtaposition’ as a case of ‘Contrast’, and ‘Specification’ as a case of ‘Elaboration’.

Table D.2 — Rhetorical relations, based on ISO 24617-8

Relation Definition

Cause

The second argument provides a reason why the first argument occurs or holds true.

Condition

The firstargument is an unrealized situation which, when realized, would lead to the
situation that forms the second argument.

Negative Condition |The first argument is an unrealized situation which, when not realized, would lead

to the situation that forms the second argument.

66
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Table D.2 (continued)

Relation Definition
Purpose The second argument is the goal or purpose of the situation that forms the firstargument.
5. Manner The second argument describes how the first argument comes about or occurs.
Concession The second argument cancels or denies an expected causal relation between the first

argument and the negation of the second.

7. Contrast One or more differences between the two arguments are highlighted with respect to
what each predicates as a whole or about some entities they mention.

8. Exception The second argumentindicates one ormore circumstances in which the situation that
forms the first argument does not hold.

9. Similarity One or more similarities between the two arguments are highlightedwith respect to
what each predicates as a whole or about some entities they mention.

10.| |Substitution The two arguments are alternatives, the situation of the second“argument being the
favoured or chosen alternative.

11.] |Conjunction The two arguments bear the same relation to some othepsituation evokefl in the dis-
course. Their conjunction indicates that they both hold with respect to that situation.

12.| |Disjunction The two arguments bear the same relation to_soine other situation evpked in the
discourse. Their disjunction indicates that they are non-exclusive alternatives with
respect to that situation.

13.| |Exemplification The second argument s a situation thatis/an element of the set of situationjs described
by the first argument. Argl describes(@ sét of situations.

14.| |Elaboration The two arguments are the same situation, but the second argument is $pecified in
more detail.

15.] |Restatement The two arguments are the same situation, but viewed from different pefspectives.

16.| |Synchrony The two arguments form-two temporally overlapping situations.
All forms of overlap are included.

17.| |Asynchrony The first argumenttémporally precedes the second.

18.| |Expansion The two argumients are distinct situations that involve some shared entitjes; the sec-
ond arguméntexpands a narrative of which the firstargument forms partjof a certain
narratiye'and Argl is a part, or expanding on the setting relevant for interpfeting Argl.

19.| |Evaluation Thesecond argument provides an opinion on the social, aesthetic, econonpic, or other
qualities of the first argument.

Thik leads to the following'plug-in PLpy for discourse relations in dialogue:

Abgtract syntax:

— | CIpg = the felations defined in DR-core (Table D.2), and their argumentroles, as specified in Table D.3.

Corcrete syntax:

— | XML names for the relations in the conceptual inventory and their argument roles. For cqnvenience,
fort variations of the sarme Strings are used: Tause ,  conaition s amnd ‘Teasomn ,  resutt”’, etc. (Not
all relations have distinct argument roles. For example, Contrast and Similarity have two arguments
that play semantically identical roles. In such cases, the arguments are named “argl” and “arg2”, and
by convention the label “argl” is given to the argument that occurs first in the discourse.)

Semantics:

— The meanings of the rhetorical relations and their argument roles are listed in Table D.2. See also
A.4.3.3 for their use in the semantic interpretation of rhetorical link structures.
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Table D.3 — Rhetorical relations and argument roles in the PL; concrete syntax

Rhetorical relation First argument Second argument
cause reason result
condition antecedent consequent
negativeCondition negated Antecedent consequent
purpose enablement goal
manner means achievement
concession expectationRaiser expectationDenier
exception regular exclusion
substitution disfavoredAlternative |favoredAlternative
exemplification set instance
elaboration broad specific
asynchrony before after
expansion narrative expander
evaluation situation judgement
contrast, conjunction, argl arg2
disjunction, restatement,
similarity, synchrony

D.4 Plug-ins for additional communicative functions

D.4.1 Overview

A plug-in HL. for adding certain communicative functions can have a very simple specification, sjnce
no new enlity structures or link structures are needed, but only the following components:

— Abstract syntax: conceptual inventory Cli.p listing the new functions;
— Concrete syntax: CVp: corresponding XML function names, and mapping from Clqg to CVip;
— Semantics: the context-updaté semantics [,(f;) for every f; € Clgp.

Since no nqw structures are intreduced, no plug-in interface is required.

D.4.2 Pluyg-in for application-specific communicative functions

This document wasydesigned to be domain-independent, and for this reason does not include
communicative funetions that would be specific for a certain application domain. All its communicaive
functions dre either general-purpose or belong to one of the dialogue control dimensions. The gendral-

area where plug-ins can be useful.

When designing a plug-in for domain-specific dialogue acts, the question arising is how these functions
relate to those of the host annotation scheme. Any plug-in should respect the orthogonality of the
dimensions and the semantic connectedness of the communicative functions, see Clause 9. For example,
in a negotiation domain one finds bids, counter-bids, accepts and rejects of (counter-) bids, and so on.
Such acts can be viewed as special cases of the general-purpose functions Offer and AddressOffer, and
they would thus fit well within the taxonomy of the standard.

D.4.3 Plug-in for additional SOM functions

Most dialogue annotation schemes have been designed for task-oriented dialogues, where the
participants have a clear objective such as finding a train connection or making an appointment.
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Everyday conversations such as a chat with a neighbour or with a colleague at the coffee machine often
do not have such a specific objective, but rather have a social purpose, such as establishing a pleasant
atmosphere or maintaining a good relationship. Task-related dialogues often have an initial phase in
which the participants engage in small talk before getting to a specific task. Such initial phases have
often been omitted in dialogue corpora, where the initial small talk is regarded as occurring ‘before’ the
‘actual’ dialogue. An exception is the ADELE corpus of casual conversations in the form of textual chat
dialogues[33]. The dialogues in this corpus often have rather elaborate initial phases with greetings and
discussions of each other’s health, and a leavetaking phase with various kinds of farewell greetings and
well-wishing. In order to annotate the communicative functions in such phases in a satisfactory way,
the DIT++ annotation scheme (Release 5.2) includes several dimension-specific functions in the Social

8) Table-P4-Hsts-thesefunetions-an dcivac cama aszana
: 1€

gationae Maonaganannt i e o1 DIES These
DTSt tn e S tTTum oSO g TV Co— SO C—CcaTiT

N
ObligationsManngement-dimension

funftions can be used to specify a plug-in PL¢q), as follows:

Abstract syntax: conceptual inventory Clgyy listing the new functions; see Tablé D4;
Concrete syntax: corresponding XML function names;

Semantics: the context-update semantics I, (f;) for every f; € Clggy.

Table D.4 — Additional communicative functions for Social @bligations Management
(from DIT++)

Communicative Definition

Function

Example

Follow-on Greet-
ing

The sender, S, wants the addressee, A,to know
that S, has established the presence‘and the
identity of the addressee, A.

“Hi Anne.”

Politeness Ques-
tion

The sender, S, wants to know the state of
well-being of the addressee; A, or of someone
close to A.

“How do you do?”

“How is your mother?”

Return Politeness
Question

The sender, S, wants toknow the state of well-be-
ing of the addressee, A, or of someone close to

“And how about you?”

A; Sresponds'toa Politeness Question by A.

The sender, S, wants the addressee, A, to know
that S is pleased to meet A.

Opening Polite-
ness Statement

“Nice to meet you”

”

The-sender, S, wants the addressee, A, to know
thatS is pleased to have met A.

Closing Politeness
Statement

“It was nice talking to you.

S'intends to soon close the dialogue.

Farewell Wish The sender, S, wishes the addressee, A, to be
in a positive state of well-being, and intends

to close the dialogue.

“Have a good time.”

D.4.4 PRlug-in for additional feedback functions

For|applications that instantiate use case UC4, i.e., for the generation of dialogue acts in|a dialogue
system, it is useful to have more fine-grained feedback functions available than the rather coarse
positive and negative functions defined in the first edition of this document. More fine-grained
functions are available in the DIT++ annotation scheme, where a distinction is made between five
levels of processing at which feedback may be provided or elicited: (1) attention, (2) perception, (3)
interpretation, (4) evaluation, and (5) execution. These functions define a plug-in PLg as follows:

Abstract syntax: conceptual inventory Clgg listing the new functions; see Table D.5 for the 10 fine-
grained auto-feedback functions; similar tables define the allo-feedback functions (10 feedback-
providing and 10 feedback eliciting functions);

Concrete syntax: corresponding XML function names;

8) See Reference [62].
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— Semantics: the context-update semantics I, (f;) for every f; € Clgp.

Table D.5 — Fine-grained communicative functions for auto-feedback (from DIT++)

Communicative Function Definition (in brief)

1. Attention Positive Au- The speaker has noticed that something was said/done.
to-Feedback

2. Perception Positive Au- The speaker has registered (heard/seen/felt,..) what was said/done.
to-Feedback

3. Interpretation Positive The speaker has interpreted what was said /done.
Autd-Feedback

4. Evalpation Positive Au- The speaker has evaluated what was said/done.
to-Feedback

5. Exedution Positive Au- The speaker has acted on what was said/done.
to-Feedback

6. Atteption Negative Au- The speaker has failed to notice that something was said/done.
to-Feedback

7. Percdeption Negative Au- The speaker has not been able to register (hear/see/feel,..) what was said/d¢ne.
to-Fe¢edback

8. Inteypretation Negative The speaker has not been able to interpret what was said/done.
Autd-Feedback

9. Evalpation Negative Au- The speaker has not been able to evaluate what was said/done.
to-Fe¢edback

10. |Exedution Negative Au- The speaker has not been able to act on what was said/done.
to-Fe¢edback

D.5 Plug-ins for emotion annotation

the
had
D be
for dealing with a speaker’s.affective/emotional state, but this would carry the simplijstic
1 that such states can be c¢haracterized in a one-dimensional way, through a single predidate.

The sender of a dialogue act may express a certain emotion associated with the performance of|
dialogue a¢t, such as amusement, irritation,or-disappointment. The first edition of this document
no provisigns for annotating this aspect. Qualifiers, as used for sentiment and certainty, can als
considered
assumptio

The W3C fecommendation EmgtionML is a flexible scheme, designed for being combined with other

annotation
as “anger”,
well as vai
‘appraisals|
categories;
sadness an

(D9) <e

schemes. It characterizes emotions as complex entities, including ‘emotion categories’ s
“happiness”, orCsurprise”, an intensity value (called ‘valence’), and a confidence valug
ious alternative)other ways of describing emotions, notably in terms of ‘action tendend
, and multiple ‘dimensions’. An emotion in EmotionML may have components of var
for example, in (D.9) an emotion is annotated as being a form of anger with element]
d fear9):

uch
, as
ies’,
ous
s of

nietion category-set="http://www.w3.org/TR/emotion-voc/xml#big6”>

<category name= sadness vaiue=0.3"/>
<category name="anger” value="0.8"/>
<category name="fear” value="0.3"/>

</emotion>

Observing that there is no general agreement in the community, EmotionML does not provide a single
repository of emotion descriptors, but gives users a choice to select a suitable emotion vocabulary in
their annotations. In order to promote interoperability, EmotionML provides a number of emotion

9) Emotion Markup Language (EmotionML) 1.0, W3C Recommendation 22 May 2014. Available at http: //www.w3
.org/TR/2014/REC-emotionml-20140522/. See also Referencel26],

10) Taken from the document https://www.w3.org/TR/emotionml/,
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vocabularies that can be used for this purpose.ll) The guiding principle for selecting emotion
vocabularies has been to list vocabularies that are either commonly used in technological contexts, or
represent current emotion models from the scientific literature. One of the best known repositories is
Ekman’s ‘big six’ [32],

EmotionML is defined only at the level of concrete syntax, so it cannot directly be used as a plug-in
for ISO-compliant annotation. However, an abstract syntax for EmotionML can be developed using the
CASCADES methodology in reverse engineering mode (see Reference [16]), and a semantics can be
added for those parts of EmotionML markups that are truly semantic in nature, in contrast with e.g.
confidence values.

An [emotion has an experiencer and an object that the emotion is about. The emotignal aspect
asspciated with a dialogue act is a relation between the speaker, as the experiencer-6f tHe emotion,
and| (the semantic content of) the dialogue act as the object of the emotion. For example, ir] (D.10) the
experiencer of the emotion associated with the acceptance of the preceding offer iS)particigant P2 and
theobject is the semantic content of this offer and its acceptance, viz. P2 having a\cup of coffee.

(D.10)a. P1: Would you like to have a cup of coffee? ( = markable m1)
P2: That would be wonderful! ( = markable m2)

b. <dialogueAct xml:id="dal" target=#m1" speaker=#p1" addressee="#p2"

dimension="social" communicativeFunction="offer?/>

<contentLink dialAct="#dal" content="#el"/>

<dialogueAct xml:id="da2" target="#m2" speaker="#p2" addressee="#p1"
dimension="social" communicativeFunction=facceptOffer"
functionalDependence="#dal"/>

<event xml:id="el" target="#m2" pred="have-coffee"/>

<srLink event="#el" participant="#p2" semRole="agent"/>

<contentLink dialAct="#da2" content='#el"/>

<emotion xml:id="em1" target=""#m2" category="happiness" value="0.8"/>

<emoLink holder="#p2" object="#el” emotion="#em1"/>

A plug-in PL, for adding emotion amhotation to dialogue acts, based on EmotionML, can be|defined as
follpws.

Abgtract syntax:
— |CI, = set of emotion €ategories; intensity values (any floating point number in the interval [0,1];
— | Entity structurés;pairs (m, {c, v)) consisting of an emotion category and an intensity value.

Concrete syntax:
— | XML names for the emotion categories in Cl ; numerical values representing emotion infensities;

— |encedings of entity structures using <emotion> elements (as defined in EmtionML, but §implified).

Semantics:

— Pairs{(c, v) are interpreted as attribute-value pairs where c denotes a two-place function, applicable
to the experiencer and the object of an emotion, so I,({(c, v)) = Ax. Ay. [, (c)(x,y) = [, (Vv).

For linking emotion specifications to dialogue act annotations, a plug-in interface is needed that defines
the <emoLink> element with its underlying abstract syntax and semantics. In the abstract syntax, an
emotion link structure is a triple (p, s, e) formed by the sender of a dialogue a (‘p’), the semantic content
(‘s’), and an emotion (‘e’). These components are the values of the attributes @holder, @object, and @
emotion in the concrete syntax, as illustrated in (D.13). The semantics of the emotion link structures
is defined by (D.11), where _, I, designates the semantic interpretation function of the interface of

11) The EMotionML repositories are listed in the W3C document ‘Vocabularies for EmotionML, available at https://
www.w3.org/TR/emotion-voc/.
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the emotion plug-in with the annotation scheme formed by the host scheme of this document with a
semantic content plug-in L.

(D11) 4. cle((ps s, €)) = Lo(e) (1, (P), Ic())
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Annex E
(informative)

Annotation guidelines and examples

E.1

Dia
beh|
con
foll

(E.1

Hen
dist
llCa

Seacmentiation

Segmentation
ogue acts are expressed in functional segments, defined as minimal stretch of~com
aviour that have a communicative function. The requirement of being ‘minimal’ en
municative functions are assigned as accurately as possible to stretches of behaviour. C
pwing example.

)

Can you tell me what time the train to uh,... Viareggio leaves?

e a conditional request is interrupted by a segment with a Stalling function. The sef
inguishes in this case one discontinuous functional segment jathe Task dimension, ng
h you tell me what time the train to Viareggio leaves?” and ofie in the Time Management

namely fs2 = “uh,...”, leading to the following representation in\DiAML.

(E.2

It m
whd

(E.1

Thd

In
con|
spe

)

<dialogueAct xml:id="dal" target="#fs1" speaker="#s" addressee="#a" dimension=]
communicativeFunction="request" conditionality="conditional"/>

<dialogueAct xml:id="da2" target="#fs2" speaker="#s" addressee="#a"
communicativeFunction="stalling" dimension="timeManagement"/>

ay also happen that a dialogue act corresponds to more than one turn, as in the followin
re the utterances in turns 1 and 3 together form an Answer.

) 1. A:There are two flights €arly in the morning, at 7.45 and at 8.15

2.B: Yes
3. A: and two more in.the evening, at 7.15 and at 8.30

utterances 1 and irthis example form a single discontinuous functional segment.

hn actual annotdtion process, the identification of functional segments and assi
municative functions go hand in hand. For annotating dialogue acts with a (auto- or allo
Cific function, or an OCM- or a PCM-specific function, the annotation also goes hand in hat

identification”of the relevant reference segments, as the dialogue segments that these acts

elic

t information about.

municative
sures that
bnsider the

ymentation
mely fsl =
dimension,

task”

g example,

pnment of
)feedback-
nd with the
provide or

E.2

Segment explicit and implicit, implied and indirect functions

The communicative function(s) of a dialogue segment may be recognisable in one of two ways: (1)
through its linguistic or nonverbal properties which, in the context in which the segment occurs, are
indicators of certain functions: or (2) through inference, when a function is implied by another function
which the segment has (typically for the reason (1)). In the first case it is common to say that the segment
has that communicative function explicitly; in the second case that it has that function implicitly. The
following example illustrates this.

(E.4) 1.A: Would you like to have some coffee?

2. B: Some coffee would be great, thanks.
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A's utterance may be understood as an Offer; due to the fact that expressions of the form “Would you
like...” are commonly used for that purpose; B's response is an Accept Offer by virtue of its linguistic
form and the fact that it occurs immediately after an Offer. Since an offer can only be accepted when it
has been understood, B's response by implication also has a positive auto-feedback function.

A functional segment expressing a dialogue act DA1 which has a functional dependence relation to a
previous dialogue act DA2, always has an implied auto-feedback function relating to the functional
segment where DA2 was expressed. This is one important type of implicit functions that functional
segments may have, and it is one of the sources of the multifunctionality of functional segments. More
generally, the following types of implicit communicative function can be distinguished.

case of F,. This happens in hierarchies of communicative functions like the general-purgose
functigns defined in Annex C, where for instance a Confirm is a special case of an Answer, aid a
Correction is a special case of a Disagreement, which in turn is a special case of an Infofm.

a) A com{\unicative function F, is logically entailed by the communicative function F; if F, is a spgcial

b) A communicative function F; may have another function F, as a conversational gmplicature, i.4., in
most sjtuations where a functional segment has the function F, it also has the fuhction F,, assunping
that the dialogue participants behave cooperatively. For example, a thanking'dct like “Thank you”
will ndrmally be understood as being also a signal of positive feedback.

c¢) Turn-tpking functions: Every time someone starts speaking, this~can be interpreted as |the
performance of a turn-taking act; every time someone stops spedking, this can be interpretefl as
a turnirelease act; and every time a speaker goes on speaking;this can be interpreted as a tfirn-

keep:];c:f act. See E.3.2.

Should implicit communicative functions be annotated? Annotating logically entailed functjons
would be fedundant, since by their very nature such fun¢tions can be inferred. For conversationfally
implicated|functions the situation is different, since these functions cannot be inferred with certainty.
The annotfation of implicated positive feedback fufictions would be impractical; the annotafion
of implied|turn management functions would even“be impossible (see E.3.2). If the recognitiop of
implicated|functions is a focus of interest, then“their annotation can be done post-hoc by checking
whether tle context allows the inference of thiese functions. When an annotator runs into a situation
where a functional segment has an explicitly-expressed communicative function and an implied pne,
should decjde whether the implied function is a logical consequence or a matter of what is plausible in
the given dontext. In the first case thésimplied function should not be annotated; in the second case it
may. For more details about types-ofiimplicit functions and strategies for how to deal with them,|see
Reference [17].

Indirect speech acts are often regarded as just a polite form of the same speech act as the direct fqrm.
By contras, this documentitakes the view that indirect forms signal subtly different packages of beliefs
and intentjons than direet’ones, and thus express a slightly different communicative act. For exaniple,
the direct fequest “Tellme what time it is please” carries the assumption that the addressee knows what
time it is, fwhereas\an indirect question like “Do you know what time it is?” or “Can you tell me what
time it is?”|does ot carry that assumption (or it does at least not express that assumption), and can be
interpreted as.the conditional request “Please tell me what time it is, if you know/can”. This is represented
in DiAML asfeHews:

(E.5) <dialogueAct xml:id="dal" target="#fsl" sender="#s" addressee="#a"

—

dimension="task" communicativeFunction="request”
conditionality="conditional"/>

E.3 DiAML-annotations

E.3.1 Dimensions

Once a functional segment has been identified, its annotation is the indication of the dialogue act(s)
expressed in the segment. The most important part of this is to assign it a communicative function
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(possibly more than one), and a dimension (one for each communicative function). The choice of
a dimension is determined by the type of semantic content of the dialogue act, and can be made by

answering the question: Does it concern

1y
2)
3)
4)

advancing the underlying task/activity (dimension: Task); or

an aspect of performing the underlying task/activity (dimension: Task Management); or

the speaker's processing of previous utterances (dimension: Auto-Feedback); or

the addressee's processing of previous utterances (dimension: Allo-Feedback; or

5)
6)
7)
8)

9)

10)
)
E.3

11

All

ava
ava
the
fun
the

the allocation of the speaker role (dimension: Turn Management); or
the time needed to continue the dialogue (dimension: Time Management); or
the editing of what the speaker is saying (dimension: Own Communication Maniagementj

the editing of what the addressee is currently saying (dimensiont,Partner Com
Management); or

the organization of the dialogue (dimension: Discourse Structuring); or
ensuring contact between speaker and addressee (dimension: €ontact Management); or

social obligations (dimension: Social Obligations Managément)?

2 General-purpose functions

lialogue acts with an information transfer function have the purpose of making certain i
lable to the addressee or of obtaining certajirinformation. The information to be obtain
lable can be of any kind, relating to the underlying task or activity, or relating to som
communication. In order to decide whether a functional segment has an informatic
Ction, an annotator should thus decide whether there is such a purpose. If so, then the

[nformation-providing and Information-seeking functions in Figure 2 can be used as dec

going systematically top-down left-right through the functions, checking the conditions that

eac
mut
the
whyd

Act
wit
und
wit

Thd

h function from their motheftand sister functions. Since the functions at one level in a 3

functions dominated by this function, and repeat the process. Keep doing this until hit
bre none of the functions applies.

on discussion fufietions have in common that their semantic content describes an acti
h specificatiofis Jof manner or frequency. The actions can be of any kind: actions for
erlying task forward, or actions for managing some aspect of the interaction, or actions
n social gbligations.

action discussion functions fall apart into Commissives and Directives, familiar from

the

'

bry; Commissive acts have in common that the sender expresses a commitment to f

; OT

nmunication

hformation
bd or made
e aspect of
n transfer
bubtrees of
ision trees,
listinguish
ubtree are

ually exclusive, at most ofie*of them applies. If one is found that applies, then go down ¢ne level to

Fing a level

, possibly
oving the
for dealing

speech act
erform an

act

om, while directive actsare characterized by the Sender naving the goat that the address

e commits

himself/herself to performing a certain action. In order to decide whether a functional segment has a
commissive or a directive function, an annotator should decide whether the segment has the purpose of
expressing or trying to impose a commitment. If so, the annotator can use the subtrees of Commissives
and Directives (see Figure 2) as decision trees, in the same way as for choosing an information-transfer
function.

E.3.3 Dimension-specific functions

E.3.3.1 Auto- and Allo-Feedback

Both auto- and allo-feedback providing functions are divided into positive and negative ones, depending
on whether they report successful or unsuccessful processing of previous utterances. Feedback is very
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