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Foreword

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

The prog¢edures used to develop this document and those intended for its further maintenance 'at

describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor th
different| types of ISO documents should be noted. This document was drafted in accordance with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation on the meaning of ISO specific terms and;expressions related to conformif

(TBT) see the following URL: Foreword - Supplementary information

ittee responsible for this document is ISO/TC 37Terminology and other language and conte
;, Subcommittee SC 04, Language resource management.

7 consists of the following parts, under the general title Language resource management -
annotation framework:

1: Time and events (SemAF-Time, ISO-TimeML)

2: Dialogue acts (SemAF-DA)

4: Semantic roles (SemAF-SR)

5: Discourse structures)(SemAF-DS)

6: Principles of.semantic annotation (SemAF-Basics)
7: Spatial information (1SO-Space)

8: Semantic relations in discourse (SemAF-DRel)

bnt, as well as information about ISO’s adherence to the WTO principles in the Technical Barrief
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Introduction

Discourse structures play an essential role in the production and analysis of the syntactic, semantic,
and pragmatic features of text, speech, and other types of discourse. This Technical Specification is

a basis both for the annotation, generation and translation (among other processes) of these

types of

discourses and of the syntactic, semantic, and pragmatic features derived from them. Note that discourse
structures underlie not only verbal communication (whether spoken, written, or signed) but also non-

verbal discourse (such as a silent video).

are discourse relations that are established between semantic and pragmatic, items. Both
sfructures can be represented by means of labelled directed graphs or sometinies simply by
standardized by LAF (ISO 24612:2012) and SynAF (ISO 24615:2010).

This scheme also provides a common, language-neutral pivot for the,interoperation among
fqrmats of discourse structures of various types of document, and €an’be applied to the gengd
lihguistic and non-linguistic expressions. For example, if the discourse structures of speech 4
lihguistic data contained in motion pictures are fitted to this scheme, multilingual subtitles
p]ctures can be generated at a reduced cost by means of a standardized tool for multilingual tra
Bl the same token, this scheme can facilitate interoperability among various discourse cor
cpllaboration among researchers who use them.

The annotation scheme provided here speciiies diSCOUTSe Structures that consist of segmentsgructures
anhd content structures. It also specifies the mappings between these two structures; the mappings are
described by the annotations of discourse segments in texts or some other modalitiesAnthig context,
oh the one hand, segment structures are spatiotemporal relations that hold between¢suirface 4egments
(quch as words, phrases, clauses, sentences, and video scenes) and, on the other hand, ¢ontent stiructures

of these
trees, as

r diverse
ration of
nd other
for these
nslation.
bora and
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Scope

discourse is a process of communication. This Technical Specification addressesthow a dis
ructured in terms of its realization/presentation and content, and shows howCits dual strug
e represented in a graph. The current specification focuses on the annotation of discourse st
text only, but it can be extended to discourses in other modalities.

Normative references

he following documents, in whole or in part, are normativély Teferenced in this document
dispensable for its application. For dated references, ofily the edition cited applies. For
ferences, the latest edition of the referenced document (ificluding any amendments) applies.

O/IEC 15938-5:2003/Amd.1:2004, Information technology. Multimedia content description
irt 5: Multimedia description schemes AMENDMENF1: Multimedia description schemes extension
MDS AMD1)

0 24612:2012, Language resource management — Linguistic annotation framework (LAF)
0 24615:2010, Language resource mandgement — Syntactic annotation framework (SynAF)

0 24617-1:2012, Language resoufce- management — Semantic annotation framework — Part 1:
bents (SemAF-Time, ISO-TimeML)

024617-2:2012, Language nesource management — Semantic annotation framework — Part 2
Cts
Terms and'definitions

br the purpgses of this document, the following terms and definitions apply.

1
rcumstance

el

course is
ture can
ructures

and are
undated

nterface.
s (MPEG-

Time and

Dialogue

ptity which is an event (including dialogue act), state, process, relation, proposition, or set of {

hese

3.2
class
unary predicate, which is a set of entities

3.3
discourse
process of communication, consisting of one or more sentences or sentence fragments

Note 1 to entry: From an abstract viewpoint, data (e.g. words, phrases, sentences, and paragraphs) representing
a communication process is regarded as a discourse. A discourse can be encoded in various media such as text,
hypertext, audio, video, and their possible combinations.

©
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3.4

discourse relation
semantic/pragmatic relation that holds among two or more circumstances

Note 1 to entry: Some discourse relations, such as example and part, can also hold between objects. In this
document, semantic/pragmatic relations (including discourse relations) are given in italics in the text and with a
gray background in the Figures (e.g. agent, inference, and purpose).

3.5

discourse structure

structur
structur

3.6
entity
semantid

Note 1 to

3.7
object
semantid

Note 1 to

3.8
relation
class wh

39
segmen{

word, phjrase, clause, sentence, paragraph, section, cliapter, or other partial realization of discourse

Note 1 to

which can be a semantic/pragmatic relation. Intrasentential segments are syntactic constituents such as word

phrases, 3

4 Ove

A discou
segment
has been

a) aset
b) thes

A conten

£ 1- P e - - — - h] 1] +1 4
E O UISC0UTLSE, COMPTISITE STCEIICIIL SUIUCLULS, COIILEIIL SUIutiurce, diit poussS1uly OUICT Ly pPtsS

h

/pragmatic entity referenced in discourse, including circumstances, and objects

entry: An entity is represented by a node in a content structure.

entity other than circumstance

entry: Objects include people, buildings, machines, ideas, and rules,

al class
hse instances are circumstances equivalent to relations

entry: A synonym is a ‘discourse segment®A segment references a semantic and/or pragmatic entit

nd clauses. Segments might or might not be continuous: this is discussed in the definition of connective

rview

rse structure consistS\of two types of structure: segment structure and content structure.
structure (extendifgintrasentential syntax) is a data structure that describes how a discour;
organized from‘aformal syntactic perspective. It consists of

of segments{some partial realizations of discourse), and
yntacticirelations holding among them.

tstructure (extending intrasentential semantics) is a data structure that describes from

w »

A

logical p

bint of view how a discourse has bheen nrgnhi'7nd It consists of

a) the set of semantic and pragmatic components referred to by the segments of a segment structure
(that is, by some segments of some discourse), and

b) the logical relations established between these semantic representations. These two structures

orga

nize the whole structure of each discourse.

Both types of structure and content structures in particular, can be represented by means of a labelled
directed graph. Various syntactic relations in a segment structure can, for instance, be captured by a
tree (single-rooted graph). Discourse relations in a content structure can also be captured by a more
general graph: The nodes in the graph stand for semantic and pragmatic components and the edges
formalize the relations holding among them. In one way, a segment structure is to a discourse (or part of

© ISO 2014 - All rights reserved
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it) what a syntactic structure is to a sentence (or a sub-sentential component), and a content structure is
to a discourse (or part of it) what a semantic structure is to a sentence (or a sub-sentential component).

Rhetorical Structure Theory (RST)4l assumes that discourse has a tree-like structure that can be
regarded as an amalgamation of segment structures and content structures. Corpus annotation based
on RSTL2] considers segment structures involving markables, their annotations and, implicitly, some
sort of content structures derived from them. Other corpus annotation initiatives such as the Prague
Dependency Treebank(3] and the Penn Discourse TreeBanklél follow essentially the same approach. By
contrast Segmented Discourse Representation Theory (SDRT)! explicitly discusses content structures
called Segmented Discourse Representation Structures (SDRSs), and with less commitment to segment
sfructures and the mapping thereof.

Bl integrating these recent practices in fields such as formal linguistics, knowledge representgtion and
c¢rpus annotation, this Technical Specification provides an annotation scheme to pattially splecify the
s¢gment structures and the mapping from them to their corresponding content strdctures. For{the sake
of interoperability across different ISO standards such as LAF and SynAF, this@nnotation sclieme has
bgen made interoperable with practices concerning syntax and intrasentential\semantics; thismapping
om segment structures to content structures is therefore a straightforward €xtension of the mapping
om syntactic structures to semantic structures, as addressed in many _corpora, including the Penn
reeBank (PTB)LZ} and PropBank{3].

===

Ak for sentences, parse trees describe their syntax, and logical{forms represent their semantics. As
fdr discourses, however, their syntax (i.e. their formal organization) and semantics (i.e. theif content
and logical organization) have been discussed in a more interfwined manner. For instance, m¢st of the
literature such as Reference [4] hasregarded discourse relationis as carrying both semanticand pfragmatic
rifformation. This is inconvenient when one wants to focus on the semantic aspects of discoyrses, for
stance, which can be the case when dealing with hypertexts, games and so on, which lack|prefixed
tgmporal order of presentation, and when discussiftg multiple (e.g. multilingual) presentations of the
same semantic content.

—e
—

Tp distinguish the realization/presentation and the content of a discourse and to address the [mapping
between them, this Technical Specification defines segment structures, content structures, and
(notations to segments (discourse units) as part of segment structures. Segment structures represent
the way in which the discourse iscarranged, and consist of segments (e.g. words, phrases) clauses,
séntences, paragraphs, sections, and chapters) together with the syntagmatic organization felations
hplding among them. Content'structures represent the semantic and pragmatic content of digcourses,
nd consist of nodes and links that represent entities referenced by segments. The main gogl of this
echnical Specification iS te define an annotation scheme that concisely addresses segment stfuctures,
ntent structures and 'mappings between them. In other words, each segment annotated according
tq this scheme should represent a set of correspondences between segment structures and content
sfructures.

o)

IR

Al major basisCof this Technical Specification is ISO/IEC 15938-5:2003/Amd.1:2004. This Technical
Specification'is mostly restricted to discourse structures, although the Linguistic DS also d¢als with
predicate=argument structures and dialogue acts.

This-Technical Specification addresses both the intrasentential and intersentential aspects of|segment
structures: Theanmotatiomof imtrasententialaspects s comptant with 1S024615:2610; thatof both the
aspects is consistent with the other two published parts ISO 24617-1:2012 and ISO 24617-2:2012. Their
annotations and representations can be encoded according to ISO 24612:2012 as it supports labelled
directed graphs.

5 Segment structure

A segment structure of a discourse addresses its syntactic organizations. This Technical Specification
assumes that, notall, but some segment structures are represented as trees with their nodes representing
discourse segments. If segment S (as a sequential data such as text and speech) has directed descendants
(called ‘daughters’), S is their concatenation. For instance, Figure 1 represents the segment structure of
a discourse ‘Tom left. It was late.” which consists of two daughters ‘It was late.” and “Tom left.’

© ISO 2014 - All rights reserved 3
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It was late. Tom left.

T

It was late. Tom left.

/N

A segme
Mary is 1

Daughte
node. Su
this Tech

NOTE
inline any

By the cd

it was late Tom left

was late

Figure 1 — Segment structure
ht might, or might not, be continuous. For instance, ‘either”plus ‘or’ in ‘Either Tom is lying
histaken’ might be regarded as a discontinuous segment:

's of a segment node in a segment structure may‘depend on one particular daughter of th
th a daughter is called a ‘governing segment’; the'others are called ‘non-governing segments.’
nical Specification, a segment structure is encoded as a text containing annotations.

otations are straightforwardly translated to stand-off annotations, as discussed in 1SO 24612:2012.

nventions introduced here, a governing segment can be annotated by a pair of enclosing cur

braces, 4

partial i;L the sense that there can be.segments without such markups.

In the fo
late]]’ a
segment

in curlyr:[races, for instance.

(1) [{To

Below is

(2) [Tt W

nd a non-governing segment by a pair of enclosing square brackets. This annotation may |

owing annotated sentende, for example, {Tom left} is a governing segment, ‘[{because} [it w3
hon-governing segment, {because}’ a governing segment, and ‘[it was late]’ a non-governir
As such annotatienis partial, neither ‘Tom’ is enclosed in square brackets, nor is ‘left’ enclose

left} [{because} [it was late]].]
an annotated discourse consisting of two sentences.

aslate.] {Tom left.}]

This Technical Specification is neutral between inline annotation and stand-off annotation becaug

r

nt

y

LS

g
d

Here, the first sentence (a non-governing segment) is regarded as dependent on the second sentence (a
governing segment), so that the second is the nucleus of this discourse in the RST4.

6 Content structure

Without loss of generality, semantic representations have been formulated as labelled directed graphs
in formal semantics, knowledge representation (semantic network in particular) and related fields.
Other types of semantic representation, such as logical forms and segmented discourse structures, can
be translated to equivalent graphs. The current Technical Specification follows this practice and regard
content structures of discourses as labelled directed graphs licensed by some ontology. All the nodes
in a content structure are therefore typed by some classes in an ontology, and all the links there are

4
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typed by some relations in that ontology. Like UML diagrams, the diagrammatic representation of those
graphs elsewhere in this document is formal in the sense that they are not ambiguous or vague.

Contentstructuresrepresent semantic (in a general sense, encompassing pragmatic) content oflinguistic,
non-linguistic, and other sorts of discourse segment. Each node therein represents a semantic entity,
which is either a circumstance (e.g. event, state, relation, or proposition) or an object (a physical object
such as a dog, or an abstract object such as love or a rule). Each link in a content structure represents
a semantic relation (e.g. thematic role, discourse relation and communicative function) between the
two entities represented by the two end points of the link. Since this Technical Specification concerns
discourse structures, mostlinksin the content structuresin this documentrepresentdiscourse relations,
ahd the framed nodes accordingly represent entities that can be their arguments.

BEelow is an annotated segment followed by a corresponding content structure in Figure 2.

(3) [{Tom left} [{because} [it was late]].]

Tom Ieft+ — » it was late

X T

Figure 2 — Content structure corresponding to (3)

]

hch link in a content structure represents a semantic relation. The initial point and the [terminal
ppint of a link represent the first and the second argument.of that relation, respectively. The dause link
r¢presents a cause relation between two arguments (note that this ‘cause’ is not a verb but a ngun): The
arrow points to the second argument, which is a cause of the first argument. In Figure 2, for ingtance, ‘it
was late’ references a cause (the second argument'of the cause relation) of the resulting event [the first
argument of the cause relation) that ‘Tom left’ references.

Bpth of the framed nodeslabelled “Tom left’ and ‘itwaslate’in Figure 2 are abbreviated content stiructures
ofthe respective segments. In Figure 3, the-node labelled ‘it was late’ is an abbreviated content sfructure.
However, balloon E in Figure 3 containsa non-abbreviated content structure of “Tom left.’

*

utterranceTime .—e Tom left.

it was late

Figure 3 — Segment ‘Tom left.” and detailed content structure

In general, if balloon E in Figure 3 is a content structure of segment S (‘Tom left’ in the current example),
E may be abbreviated as a node N labelled by S (the framed node labelled by ‘Tom left’ in Figure 2). The
unabbreviated content structure E is shown in Figure 3 by a balloon consisting of two links and three
nodes. Here the before link conveys information that the leaving event took place before time t0, which
is the utterance time of ‘Tom left.’ The agent link conveys Tom'’s being the agent of the leaving event. For

© IS0 2014 - All rights reserved 5
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the sake of simplicity, the utterance time node (t0 in Figure 3) and the links connected with it will be
disregarded throughout the rest of this document.

Note that the initial point of the cause link is the ‘Tom left’ node in Figure 2 but the “leave’ node in
Figure 3. This is because the ‘leave’ node constitutes the semantic core of the unabbreviated content
structure E of segment, ‘Tom left’. Such a node is usually called the head node of the segment. If a node
N is an abbreviated content structure of segment S and is an end point of a link L like the cause link in
Figures 2 and 3, the corresponding end point in an unabbreviated content structure E of S is its head
node (the ‘leave’ node in Figure 3).

Some lin[ks are reifiable. A reifiable [ink can be reified to a node N together with two outgoing links
to the two end points of the original link. The type of such a link must be a reifiable relation. In ether
words, a|reifiable link of type r is an abbreviation of a node that is an instance of the relationalclass
correspdnding to r plus outgoing arg0 and arg1 links pointing to the first and the second argiment of|r,
respectiyely. For example, the content structure in Figure 2 is an abbreviation of the following, where
the caus¢ relation in Figure 2 is a reifiable relation, the cause class in Figure 4 is the-corresponding
relationdl class, and the cause node represents an instance of that class.

arg0 argl :
Tom left - - it was late

T\

Figure 4 — Content structure with reified link
Reifiable relations include discourse relations (e.g. cause, causes, content and, conflict) and semantjic
roles. However, relations such as arg (introduced below),:arg0 and arg1 (see Figure 4) are not reifiablg.

A reifiable relation may be modified or qualified. Fordnstance, ‘because’ is modified by ‘probably’ in the
sentence|below:

(4) [{Tonp left} [[probably] {because} [it was late]].]

This modification is cdptured by the content structure in Figure 5.

probable

it was late

Tom left

Figure 5 — Content structure of (4)

Here the Cause node represents the argument of the predication represented by the ‘probable’ node,
meaning that the referenced cause relation is probable.

Content structures can contain hypernodes (graphs regarded as nodes). The segment structure in
Figure 1 has the content structure in Figure 6, for example, which contains a hypernode enclosed in the
gray frame. This hypernode consists of two nodes linked with each other and represents the content of
the propositional attitude report.

(5) [Tom knows [that [[Bill loves Mary] but [she hates him]]].]

6 © ISO 2014 - All rights reserved
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tent flict
Tom knowsmi Bill loves Mary+&+ Mary hates Bill

Figure 6 — Content structure corresponding to (5)

Hirmmerrmad Aotz o "_E e £ onn o HEPOrE B Y SRR PNETPCrP-ery T Digeon £ b g a1y (o o k )
Iy peTTIoaCsTIray 1T CpTreStITeSCOP TS OT PTropoOSTaOUTIAaT attrcaaC T CPOT TS TIT T1g o C 0, Cre IOt C— 10T nows

idlinked through a content relation, with the scope represented by the content structure congisting of
tyo nodes ‘Bill loves Mary’ and ‘Mary hates Bill’ and a conflict link between them.

-

Cpnditionals, disjunctions, modal operators, quantifiers, negations and so on are als@)associgdted with
s¢opes. For instance, the following conditional sentence has the content structure in Figure 7, cqntaining
tyvo scopes represented by two gray frames.

(@) [[{If} [Tweety is a bird]], {he can fly}.]

~\

Tweety is a bird| ® conditional Tweety can fly

'4
4

Figure 7 — Content structure.corresponding to (6)

Ak discourses have such graph-based semantic representation, one would also expect to find graph-based
s¢mantic representation of clauses and sentenées such as balloon E in Figure 3, but any other scheme
of semantic representation may be used instéad. In either case, ISO 24617-2:2012 and I1SO/DIS 24617-
412013 are recommended for a descriptign of the internal structure of circumstances congisting of
dlalogue acts, communicative functions, predicate-argument structures and so on.

~

Mapping between segment and content structures

—

his clause discusses a mapping relation between segment structures and content strucfures. As
ustrated in Figure 8, each segment structure S is associated with its content structure H. Here E
ntains two characteristic nodes: the head node and the governor node of S.

Q =

E

S goyernor node

head node
ey,

-

T

Figure 8 — Relation among segment structure S, content structure E, head node and governor
node

As discussed in Clause 6, the head node of S is the node in E that forms the semantic core of E. The
governor node of S is the head node of the segment that S depends on. E is the union of the content
structures of S’s daughters. E is therefore determined by the dependency relations among S’s daughters,
given those daughters’ content structures.

© ISO 2014 - All rights reserved 7
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To summarize, the content structure E of segment S and those of S’s daughters are related as follows:

— Eis the union of the content structures of S’s daughters;

— Sand its head daughters share the same head node and the same governor node;

— the governor node of each daughter of S depending on S’s head is the head node of S.

Here, S is assumed to have at least one (possibly empty) head daughter. S can have multiple heads if it
constitutes a coordinate construction, but this Technical Specification does not deal with such cases.

The abov
optional
types of

a) Abir
in th

1y

2)

b) The

This
c) The
Accordin

“Tom left]
the causé

Here, th
correspd

e rules address the composition of content structures based on dependency. A segment Sicgn
y carry, in addition to the bracketing, the following three sorts of annotation: capturing the
Hiscourse relations, anaphora/coreference, and scoping.

jary relation or a class, both encoded by texts with a gray background (such as cause and causef)
e beginning of S.

When a binary relation r is used, S’s governor node G is the initial point ofa link [ of type r.

) Ifrisreifiable, S’s head node H is the instance of the relational class corresponding to r ard
H points to G via an arg0 link (H and this arg0 link are subsumed-by link I).

i) Ifris notreifiable, H is the terminal point of 1.
When a class R is used, H and G are the same instance of R

ferminal point of [ if a binary relation is used above, or the head node of S if a class is used aboye
is encoded by a subscript to S in this document.

scope containing the referent of S: This is encoded by a superscript to S in this document.

g to item a) 1) i), the segment {cause because}, for example, (in “Tom left because it was latg,
because of the accident.” and so on), has the following unabbreviated content structure, becauge

relation (r) is reifiable.
| _ arg0
Cause

governor head

Figure 9 — Content structure of ‘{cause because}

e head node H in item a) is the cause node, which is the instance of relational class caude,
nding to*the cause relation r. This H, the cause node, points to the governor node (the empty

frame) t

Accordi

roygh the arg0 link.

the following content structure, since arg1 is not reifiable.

head
it was late

argl

governor

Figure 10 — Content structure of ‘[arg1 it was late]’

© ISO 2014 - All rights reserved
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Here, the head node H is the ‘it was late’ node. This H is the terminal point of the arg0 link (I).

According to item a) 2), the segment ‘{cause cause}’ (for instance in ‘The cause of the accident was the

tsunami.”) has the following content structure containing just one node, which is the head no
the governor node G.

Cause

head=governor

de H and

Figure 11 — Content structure of ‘{Cause cause}’

Afcording to item b), the segment ‘[, cause So]’ (in ‘So Tom left’ among others) has/the content 3
s¢t out below: in it, L is the terminal node of I (the cause link reified in Figure 12)-

0 1 gDVGI‘IlDl’
arg arg I
" Cause

head

Figure 12 — Content structure of ‘[L cause SO]’

ccording to item c), ‘[X Tom left]” entails that Tom’s leaving event is in the scope X.

A

Alconnective is a segment referencing a sema#tic relation. This Technical Specification only ¢
d|scourse connectives, that is to say connectives referencing discourse relations. There are tj
of connective: dependent and independent. A dependent connective C (e.g. ‘because’) is a co
whose governor node represents thé first argument of the semantic relation referenced by
Flgures 9 and 10. An independent{connective C (e.g. ‘cause’) as a noun is a connective whose h
ahd governor node are both equal to an instance of the relational class corresponding to thd
r¢ferenced by C, as shown-in*Figure 11. Following item a) 2), the semantic-type annotati
irldependent connective is-hehce a class (unary predicate) rather than a binary relation

Ak a compound example, segment (7) and its subsegments have the content structures as 3
Flgure 13, where each’balloon associated with a segment is its content structure.

(T) [{Tom lefty J{cause because} [it was late]].]

tructure

liscusses
vo types
nnective
C, as in
pad node
relation
on to an

hown in

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=39ace2335e6f2ed8bce9ff444a9a42fa

ISO/TS 24617-5:2014(E)

[Tom left because it was late.]

head = governor e

[{Tom left} [cause because it was late].]

The govd
depende
late’ in (7
structur

of Figurd
to the he

one in the balloon at the very top of Figure 13.

Below is

Nhead = gove?cw/ g\é\rer_n_gr head -

arg0 gl, .
Tom left| | |t was Iate/'

B,

[{cause becl:ause} [argl it was late]]

" head
294 Cause }ﬂb it was late |
éo_}_i_(_arnol head gmzernor /

Figure 13 — Composition of content striicture corresponding to (7)

rnor node of a complement segment S (e.g>“it was late’ as the complement of ‘because’) of]
t connective C points to the head nodecf S through an argI link. As ‘because’ governs ‘it w3
), the governor node of ‘it was late’ points to its head node through an arg1 link, and the conte
e of ‘because it was late’ thereforeleeks like the one in the right-hand balloon in the middle ro

| 13. As ‘Tom left’ governs ‘because’it was late’, the governor node of ‘because it was late’ equalls

ad node of “Tom left’, and thetcontent structure of “Tom left because it was late’ is therefore tH

an example involving“probably’ modifying dependent connective ‘because.’

a
NS
nt
W

1

10
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[-arg0 probably because it was late]

probable

argl
arg0 argl, [. )
<—+Cause+—9—> it was late

‘H

governor head

-

[[-arg probably] { céﬂée_lz‘_)gca_&;e} [it was late]]

head

héad probable

arg0

BEE&D it was late

| argI ) (

N
govermo

\
governor
\“-\..

Figure 14 — Composition of content structure/of ‘probably because it was late’

low is an example of a multi-sentence discourse. The first sentence ‘It waslate’isregarded as cd
1 empty connective referencing a cau$e relation, and that its governor node therefore points t
bde through a cause link, according to item a) 1). As ‘It was late’ depends on ‘Tom left’, the
bde of the former is the head node of the latter, thereby generating the upper content structy
hole discourse.

Npte that the governor node of ‘probably’ and ‘it was,late’ is the Cause node, which is the head node of
ecause’. If the governor node of ‘because’ and ‘probably because it was late’ is equal to the hea
om left’, the resulting content structure is thatin Figure 5. The minus sign in front of a relat
the inverse operator; for example, -arg is thé’inverse of arg.

d node of
on name

ntaining

its head
bovernor
re of the

© IS0 2014 - All rights reserved

11


https://standardsiso.com/api/?name=39ace2335e6f2ed8bce9ff444a9a42fa

ISO/TS 24617-5:2014(E)

[It was late. Tom left.]

head = governor

Tom IF‘_'E_ )

-

cause

X\“

it was late

[[{ cause}-ﬁIt was late.] { ;I;on'l left.} ]

\
Y

head governor

. |it was late 4—{':3”58 ) | e govel@ndr”";
& YN Tom left] /

.
H'-..

- -~
- -
i A

Figure 15 — Composition of content structure of ‘Itwas late. Tom left.’

Below isfanother multi-sentence example involving an anaphoric.dependent connective ‘so’.

[Tt was late. So Tom left.]

head = governor

(|t was late 4% D,

[[,It ‘;?E;l;‘:]ate.] [So '_Ilom left.]]

head = governor head = governor

: cause
\ ,itowas late |/ \ L Tom |EﬂZ/J

o

[, ca useSoﬁTomleft}]

| cause
N N
govq;n{r

head = governor

Tom Ieft/"

Figure 16 — Composition of content structure of ‘It was late. So Tom left.’
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According to item b), index L shared by ‘[, It was late.]’ and ‘[1, cause So]’ means that ‘it was late’ is the

antecedent of the zero anaphor that is contained in ‘so’, and references the second argument of the cause
relation.

The head node of ‘so’ is a Cause node, which can be the governor node of ‘probably’, for instance, if
‘probably’ modifies ‘so’ as below:

[probably so]

probable

ar

argl
J Cause
head -

governor

arg0

\\
~

[[-arg p___roBe_uI;I\;]} cause SO}]

pro bable | governor

\ argl arg0

hea

]
/

\ e head /
governor B~ g

Figure 17 — Composition of content structure of ‘probably so’

elow is the composition of @:séntence containing an independent connective ‘cause’ as the n

réferencing a causing event-which in turn is represented by a Causes node together with an
anhd arg1 link as shown-below, according to a).

1ain verb
1rg0 link

[The tsunami caused the accident.]

head = governor

.\___icm'sunaml o Causes o accident |/

i

[[arg0 The tsunami] { C_a_u;es ca__us_e_d} [argl the accident].]

head

gOVernor ‘head = governor, governor head

Fsunaml a7g0 / . | causes /,.' j?gl’ accident

- >
e __7___--" S i __)/

-

Figure 18 — Composition of content structure of ‘The tsunami caused the accident.’
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