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Preface

Welcome to the proceedings of the twenty-first edition of the series of joint ACL-ISO workshops
on interoperable semantic annotation (ISA-21), this year organized as part of the International
Conference on Computational Semantics (IWCS) 2025. We are thankful to the IWCS 2025
organizers for hosting this workshop. The submitted papers that were accepted for presentation at
the workshop have been arranged in these proceedings in alphabetical order of the names of their
first authors.

The Second Workshop on Multimodal Semantic Representations (MMSR 1II) was originally
scheduled as another IWCS 2025 workshop, on the same day. Since this workshop featured only
one accepted submission (plus two invited talks), and overlaps in content with ISA-21, it was
decided to merge the MMSR II workshop into the ISA-21 workshop. The accepted paper of the
MMSR II workshop is placed at the end of these proceedings.

We thank the members of the ISA-21 and MMSR II program committees for reviewing the
submitted papers timely, and we thank the authors of accepted papers for revising their

contributions timely taking the review comments into account.

Thank you!

The ISA-21 organisers,

Harry Bunt, Nancy Ide, Kiyong Lee, Volha Petukhova, James Pustejovsky, and Laurent Romary

il






Engagement and Non-Engagement: Two Notions at the Core of an
Annotation Schema of Enunciative Strategies

Cyril Bruneau
Laboratoire MoDyCo
Université Paris Nanterre
c.bruneaul@parisnanterre. fr

Abstract

This study provides an annotation schema of
a wide range of enunciative strategies under-
lying every enunciation process by which an
enunciator actualizes a predicative content. We
show that most of these enunciative strate-
gies involve the enunciator in a relationship
of Engagement (concerned with the notions of
truth value and axiological/appreciative value)
or Non-Engagement toward a stated predica-
tive content. Our approach takes place in the
French enunciative framework rooted in the
work of Bally (1932). We explicitly com-
pare our approach with that of Appraisal the-
ory (Martin and White, 2003). We also illus-
trate the applications of our schema with a man-
ual annotation experiment conducted on a cor-
pus of French history textbooks. This experi-
ment reveals interesting diachronic variations
in the enunciator’s modes of Engagement and
Non-Engagement.

1 Introduction

In the lineage of what is called the enunciative
approach of language notably rooted in the work
of Bally (1932), we are interested in the various
strategies of actualization of a predicative content
that are mobilized by an enunciator when produc-
ing an utterance. A predicative content such as be
blue(the car), comprising a predicate (be blue) and
its argument (the car), can be mobilized in an ut-
terance in multiple ways (see ex. (1a) to (1g)), sug-
gesting different actualizations and attitudes with
regard to the same predicative content.

(1a) The car is blue

(1b) The car might be blue

(1c) I'm glad the car is blue

(1d) The car should not be blue

(1e) Is the car blue?

(1f) Do you know that the car is blue?
(1g) I heard the car is blue

Delphine Battistelli
Laboratoire MoDyCo
Université Paris Nanterre
dbattist@parisnanterre.fr

The characterization of these enunciative oper-
ations is not addressed in NLP as a standalone
problem, although several tasks make use of no-
tions which are part of it, such as modality. We
propose an operational schema for NLP of the full
range of enunciative operations. Our schema is
based on (Desclés, 2009), with several additions
which are made explicit in Section 3. The charac-
terization of these enunciative operations provides
an analytical framework for observing and quanti-
fying enunciative profiles across diverse corpora.
Furthermore, enriching a corpus with such seman-
tic and enunciative information can prove crucial
for automatic detection tasks in NLP related to
the enunciator’s engagement, such as hate/toxic
speech detection, opinion mining, ideological con-
tent analysis, uncertainty analysis, and more. After
clarifying our theoretical framework in Section 2,
we present a comprehensive annotation schema for
enunciative operations in Section 3. Section 4 de-
tails the results of a manual annotation experiment
conducted on a corpus using this schema.

2 The notion of engagement: a recurring
issue in literature

2.1 Related works

The question of how an enunciator validates a pred-
icative content and/or positions in relation to it has
been approached in various ways, directly or not
concerned with the notion of engagement. Works
on commitment (see De Brabanter and Dendale
(2008) for an extended presentation) examine the
beliefs of a speaker that can be inferred from their
discourse, aiming to determine whether an event
(term covering a conceptual notion close to that
of predicative content) is presented as actual, non-
actual, or uncertain. These studies suggest that
such inferences are not limited to assertions, the
primary mode of commitment (De Marneffe et al.,



2019). For example, the utterance (1le), formulated
as a question, leaves room for doubt regarding the
truth value of the predicative content be blue (the
car), unlike example (1f), which — though also
phrased as a question — demonstrates speaker com-
mitment inferable from the verb know” (Jiang and
de Marneffe, 2019).

The enunciator’s commitment can also be linked
to the notion of factuality when it is related to the
truth value of the predicative content (i.e. when
presented as factual). In fact, Jiang and de Marn-
effe (2019) use commitment and factuality inter-
changeably. Works on factuality e.g. (Sauri and
Pustejovsky, 2009) propose annotation schemas
covering (i) the enunciator’s certainty regarding an
event’s truth, (ii) its possibility (as in ex. (1b)), or
(iii) its probability.

Other related notions are modality (see for exam-
ple in NLP (Pyatkin et al., 2021)) and evidentiality
(see for ex. (Su et al., 2010)). They seek to capture
respectively the attitude of the enunciator toward
their content, and the nature of the source of the in-
formation. Modality may convey judgments of the
enunciator regarding for instance the uncertainty
of the predicative content (as in (1b)), while evi-
dentiality may distantiate the enunciator from the
information by highlighting its source (1g). These
notions thus play a role regarding the enunciator’s
commitment we can infer.

The notions of stance and sentiment as de-
scribed in NLP might also be intuitively linked
to this question. Stance detection aims at assess-
ing the enunciator’s favorability toward a predeter-
mined target (in favor or against the target which
is not necessarily mentioned in the predicative con-
tent) (Mohammad et al., 2016). More recent works
rely on the SDQC tagset (Support, Deny, Query,
Comment) (Gorrell et al., 2019; Evrard et al., 2020).
Similarly, sentiment analysis aims to detect the
polarity (positive as in (1c), negative as in (1d),
neutral) of the enunciator’s opinion toward an ex-
plicitly mentioned target (e.g., a person, an organi-
zation), sometimes including the identification of
the target (Nakov et al., 2016).

Closer to our approach is the Appraisal the-
ory (Martin and White, 2003), which meticulously
classifies evaluative language into categories such
as Attitude, Engagement and Graduation. This
theory is “concerned with the interpersonal in
language, with the subjective presence of writ-
ers/speakers in texts as they adopt stances towards

both the material they present and those with whom
they communicate.”(ibid., p.1). The Appraisal the-
ory models the evaluative operations available to
an enunciator. These operations are not limited to
the truth value of the statement but also refer to ax-
iological and appreciative dimensions. We provide
an overview of the Appraisal framework in Figure
5 in the appendix, to facilitate comparison with our
approach.

2.2 Contributions and Distinctions

In this study, we provide a new typology for NLP
of the enunciative operations an enunciator may
deploy in order to actualize their predicative con-
tent into an utterance, following the conceptual-
ization initiated in (Desclés, 2009), himself in the
lineage of Bally’s works. Desclés (2009) desig-
nates this set of operations by the term "prise en
charge” (De Brabanter and Dendale, 2008; Coltier
et al., 2009). At the core of these enunciator’s op-
erations lies the notion of Engagement, defined
as the enunciator’s capacity to engage or disen-
gage with either the truth value or the axiologi-
cal/appreciative value of the predicative content
they articulate. What we define as engagement
is close to the aforementioned notion of speaker
commitment, except that its scope is not limited
to (non)factual events. Our notion of engagement
also coexists with the opposing notion of Disen-
gagement, a common operation that enables the
communication of uncertain or distanced informa-
tion. The notion of Non-Engagement (a default
category implying neither engagement nor disen-
gagement) is also central to this schema. It captures
the enunciator’s apparent neutrality. The central ar-
ticulation of these three notions enables contrasted
analyses of the enunciative strategies in diverse
corpora, as presented in Section 4, and constitutes
an original contribution for NLP. Moreover, our
definition of the enunciator’s engagement relies on
explicit linguistic markers. Thus, unlike works on
commitment, the simple declaration of an event
(presented as factual) without explicit markers of
engagement (assertion, certainty...) will be classi-
fied as Non-Engagement.

Our approach also differs from works on stance
and sentiment as we do not seek to capture the
polarity of the utterance, nor do we focus on an
explicit target within (or outside) the predicative
content. Consequently, a strongly favorable or unfa-
vorable opinion would be treated as strong engage-



ment, with no consideration for polarity or target,
while a weakly favorable opinion accompanied by
uncertainty might indicate disengagement. Stance
detection and sentiment analysis are therefore very
different tasks from ours, but they can be seen as
complementary in certain use cases.

We share certain notions presented in Appraisal
theory, which relate to the annotation schema we
propose. The category Attitude partially aligns with
our Appreciative modality category, as explained
in section 3.2. The Engagement category, which
aims to describe the enunciator’s stance towards
the positions referenced in the discourse, encom-
passes notions related to both engagement and po-
tential disengagement, which are described in our
approach under the categories of Validation, Modal-
ity, and Representation of speech (see section 3.2).
However, significant differences can be outlined
between Appraisal theory and our approach:

1. We do not consider the notions captured by
the Graduation category in Appraisal theory
as modifiers, but as indicators that charac-
terize the categories of engagement we de-
scribe, particularly by clarifying the concepts
of certainty/uncertainty and negotiability/non-
negotiability.

2. Our conception of engagement only focuses
on the predicative content expressed by the
enunciator. Consequently, we do not consider
the evaluation that is made of an interlocutor,
or the enunciator of a discourse to which the
primary enunciator refers.

3. Unlike stance detection approaches, we do
not assume that an enunciator’s engagement
is necessarily in favor of or against a specific
target. Additionally, we do not incorporate
the notion of engagement Polarity into our
schema.

4. As aresult of 3, we propose the central con-
cept of Non-Engagement, which describes a
form of neutrality adopted by the enunciator.
This concept enables us to differentiate be-
tween utterances presented as negotiable and
other types of utterances that exhibit explicit
engagement or disengagement. We believe
this notion of Non-Engagement is crucial for
analyzing certain corpora, as demonstrated in
Section 4.

Modality and Evidentiality find their place in our
typology among operations involving enunciator
engagement / disengagement (with evidentiality
overlapping both Epistemic modality and Plausibil-
ity, as detailed in the description of the Plausibility
category) (see Section 3.2).

3 Annotation schema

3.1 Global view

Figure 1 represents the enunciative operations
which can be mobilized by an enunciator. This
typology is inspired by the one proposed in (De-
sclés, 2009), which has since been revised: (i) We
added the Representation of speech categories as
they are presented in (Authier-Revuz, 2020) in or-
der to refine the category formerly referred to as
Reported Enunciation; (ii) we added the notion of
Deictic Anchoring; (iii) we added the Apprecia-
tive Modality present in (Desclés, 2009) but not
in the final typology, as we do not want to limit
the analysis to the truth value of the predicative
content; and (iv) we changed the layout in order to
make clear which categories fall under the scope
of Engagement/Disengagement.

The primary enunciator (i.e. the initiator of the
utterance act) is denoted as ”E” on the left side of
the schema. Each category represents an operation
through which the enunciator actualizes a predica-
tive content (that is, transforms a raw predicative
content into a concrete utterance: see examples
(1a) to (1g)). This actualization may entail a de-
gree of validation of the content, which is precisely
what this typology seeks to capture. Four ways -
not necessarily exclusive - of actualizing a pred-
icative content are distinguished: on the one hand,
Non-Engagement and Engagement / Disengage-
ment which are mutually exclusive; on the other
hand, Contextual frame of reference and Deictic
anchoring which can be added to one of the pre-
vious ones. These operations are analyzed at the
clause level (independent clauses, which may be
juxtaposed or coordinated). Each category can be
associated to a clause within the utterance, and
multiple categories may describe a single clause,
except for a few categories excluding each other,
which are presented in Section 3.2. The resulting
manual annotations can thus be used to train a mul-
tilabel text classifier.
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Figure 1: Annotation schema for enunciative operations'

3.2 Detailed description of the categories

We now detail the categories of our enunciative
operations typology, with examples drawn from
a corpus of French textbooks, which we present
in Section 4.1. The categories under Engagement
/ Disengagement constitute the main part of the
schema.

* The Non-Engagement category corresponds
to the default mode of utterance: the enunci-
ator does not express any particular engage-
ment or disengagement, and their statement
is perceived as “negotiable” with the inter-
locutor (Desclés, 2009) (see example (1a)).
This category is often identified by the ab-
sence of markers from other categories. It
is described in opposition to (and is thus in-
compatible with) any category classified under
Engagement / Disengagement.

! Arrows between categories indicate a subdivision.

» Contextual frame of reference describes a
type of utterance in which the truth value of
the enunciator’s predicative content is condi-
tioned by an explicit context, which may be
Discursive, Conditional, Spatial, or Temporal.
These contextual frames of reference often
serve to clarify the scope of the predicative
content and are not considered markers of the
enunciator’s engagement or disengagement.
Example (2) illustrates a temporal context via
the adverbial "from the late 15th century on-
ward”, example (3) a spatial context via "in
the capital”.

(2) Comment I’Europe s’ouvre-t-elle sur le
monde a partir de la fin du XVe siecle ? / How
did Europe open itself to the world from the
late 15th century onward?

(3) et commenca dans la capitale la plus
épouvantable tuerie dont nos annales fassent
mention. / and began in the capital the most
terrible slaughter recorded in our annals.



* The Deictic anchoring category is divided
into two subcategories: Anchored and Non-
anchored. It characterizes how the predicative
content is related to the enunciative situation.
Anchored clauses contain markers of the enun-
ciator’s presence and/or anchors that indicate
a direct relationship with the enunciative con-
text, such as the pronoun “our” in example
(3). These markers do not signal the enuncia-
tor’s engagement or disengagement.

* The Validation of the enunciator’s predica-
tive content is related to statements formu-
lated as assertions: the enunciator presents
their predicative content as “non-negotiable”.
These utterances strongly reflect the enuncia-
tor’s engagement regarding the truth value of
the content. Three types of validation may
be distinguished, depending on their refer-
ential framework - that is, the origin of the
assertion -: the enunciator as an individual
(Individual) (example (4) due to the adjective
“true”), the enunciator as part of a broader
community (Community) (example (3) where
“our” stands for the French community), or a
universal idea adopted by the enunciator (Uni-
versal, example (5)). Validation character-
izes operations identified within the Appraisal
framework as monoglossic engagement, or
heteroglossic when associated with the notion
of dialogic contraction, which can be linked
to the criterion of non-negotiability.

(4) Ils substituerent le culte de la déesse Rai-
son a celui du vrai Dieu / They replaced the
worship of the true God with that of the god-
dess Reason.

(5) L’envie s’attache toujours aux grands tal-
ents. / Envy always clings to great talents.

* Plausibility describes a mediated type of ut-
terance in which the enunciator formulates
a plausible hypothesis triggered by observed
evidence (which is shared by co-enunciators)
and/or by an inference from shared knowledge
(example (6)). The inferential and hypothet-
ical nature of the predicative content leads
to a partial disengagement of the enunciator
regarding the truth value: the statement is pre-
sented as “negotiable” (4). Plausibility only
relies on abductive inference, which should
not be confused with deductive inference (De-
sclés and Guentchéva, 2024). The former can

be considered as a specific case of mediativ-
ity: it aims to infer the cause of an objectively
observed situation. The latter seeks to deduce
a consequence from an observed situation and
corresponds, from an enunciative perspective,
to what we describe under the category Epis-
temic modality.

(6) Le sicge de la Rochelle, ol périrent plus
de quarante mille catholiques, fut une preuve
que le parti calviniste n’avait rien perdu de
sa puissance. / The siege of La Rochelle,
where over forty thousand Catholics perished,
proved that the Calvinist faction had lost none
of its power.

The macro-category Modality encompasses
all the attitudes an enunciator may adopt to-
ward their predicative content. Except for
the Appreciative and Deontic subcategories,
Modality encompasses evaluations catego-
rized within the Appraisal framework under
Expand, which reflects a dialogic expansion.
Epistemic (or Alethic) presents a predicative
content within a framework of uncertainty.
It constitutes a partial disengagement by the
enunciator (ex. (7), (1b)). Inter-enunciator
modality applies to Questions, Orders, and
Promises, which require linking predicative
content to another enunciator in order to ac-
quire a truth value, as well as the involvement
of the co-enunciator in the statement. Exam-
ple (2) also illustrates a question. These two
types of modality reflect the enunciator’s par-
tial disengagement regarding the truth value
of the clause. However, promises may con-
vey a judgment or intention of the enunciator
on an axiological level, thus indicating en-
gagement on the axiological value. Deontic
modality characterizes a judgment expressed
by the enunciator based on external codes and
rules, such as institutional norms. It reflects
the enunciator’s engagement on the axiolog-
ical value while simultaneously disengaging
from the truth, as the predicative content does
not receive a truth value (8). Appreciative
modality (which includes bouletic, axiologi-
cal, and appreciative dimensions) expresses
an individual judgment by the enunciator, as
well as their engagement on the axiological
value, as in (3), (11). This category can be
related to the Attitude defined in the Appraisal
framework, whether it concerns affects, judg-



ments, or appreciations. These modalities are
strong evidence of the enunciator’s processes
of engagement or disengagement.

(7) 11 aurait dit a cette occasion “Paris vaut
bien une messe ”. / He reportedly said on that
occasion “Paris is well worth a mass”.

(8) Le sanctuaire de I’ école doit étre préservé
des passions intéressées et des luttes stériles
des partis. / The sanctuary of the school must
be preserved from self-interested passions and
the sterile struggles of partisan factions.

The Representation of speech category en-
compasses all forms of reported speech, as
well as Self-Representation of speech as de-
veloped by Authier-Revuz (2020). The six
proposed categories of reported speech are
distinguished by the type of enunciative an-
choring employed by the primary and sec-
ondary enunciators (“unified” or “dissociated”
anchoring, ibid.) and by the status of the re-
ported speech (as the “source of speech” or
as the ’object of speech”, ibid.). The six cat-
egories are as follows: Direct speech, Indi-
rect speech, Free indirect speech, Autonymic
Modalization (the act of borrowing lexical el-
ements from another speech, as in example
(9)), Second-assertion modalization (the act
of reporting the source of an utterance as in
(10)), and Self-representation of speech (the
act of representing one’s own speech in the
process of being produced), as in (11) with
”[ say it with regret”. These six categories
demonstrate the enunciator’s engagement re-
garding the fact that another enunciator has
uttered the reported speech. However, this ini-
tial engagement may be attenuated by a modal-
ization of the reporting act, possibly leading
to partial disengagement (see ex. (7)). The
enunciator’s engagement toward the predica-
tive content of the reported speech is more
difficult to evaluate. Although some cate-
gories of reported speech appear to favor a
distancing between the primary enunciator
and the reported speech (Direct speech, Au-
tonymic modalization), particularly because
they involve distinct enunciative anchoring,
they do not constitute sufficient evidence to de-
termine the primary enunciator’s engagement.
Self-representation of speech (11) is a special
case, describing a mode of utterance in which

the enunciator underlines their own speech,
thereby confirming potential engagement or
disengagement toward either value within the
self-quoted speech. It is worth noting that a
reflexive loop may emerge between the sec-
ondary enunciator (”e””) and the primary ("E”)
at the origin of the utterance. Indeed, the re-
ported speech may eventually be qualified by
all the enunciative operations applicable to
”E”. As it describes various ways of represent-
ing another enunciator’s speech, this category
can be compared to the evaluations under the
Heteroglossic category of Appraisal theory,
although we do not adopt the distinction be-
tween Contract and Expand in the description
of our subcategories, as our approach does not
focus on the enunciator’s stance.

(9) Pour construire la basilique Saint-Pierre-
de-Rome, le pape vend des “indulgences”. /
To fund the construction of St. Peter’s Basilica
in Rome, the Pope sells “indulgences.”

(10) Selon I’Eglise catholique, elles pardon-
nent les péchés. / According to the Catholic
Church, they forgive sins.

(11) Et 14, dans sa fureur, je le dis a regret,
c’est le seul crime de ce héros, mais il est
affreux, il fit massacrer 3000 personnes. /
And there, in his fury, I say it with regret, for
it is this hero’s only crime, yet an awful one,
he had 3,000 people slaughtered.

The schema incorporates a total of 24 distinct
annotation labels. Except for a few incompati-
bilities between these labels (Anchored necessar-
ily excludes Non-anchored, Non-Engagement ex-
cludes Engagement / Disengagement, and Inter-
enunciator modality excludes Non-anchored) most
of these enunciative mechanisms can apply ad-
ditively to the same clause. An annotation
guide (Bruneau and Battistelli, 2024) in French
provides a more detailed description of the differ-
ent categories, along with annotation examples and
frequently encountered linguistic markers for each.
In the following section, we present the results
of a manual annotation of a corpus based on this
schema, in order to illustrate the proportions of
these enunciative categories that enunciators may
employ in a specific context.



4 Exploring some manual annotations

4.1 Corpus description

In this section, we present the results of the manual
annotation of a collected French corpus, compris-
ing 858 clauses extracted from history lessons in
eight textbooks. Four of them (referred to as “an-
cient”) were published in the 19th century. They
were referenced by the MoDoAp project?, which
draws on a larger corpus of digitized textbooks
hosted by the French online library Gallica®. In ad-
dition, four textbooks published in the 21st century
(’modern”) were collected to support diachronic
comparison in this study. The clauses are evenly
distributed across 3 themes: (i) Christopher Colum-
bus and the Age of Discovery, (ii) Martin Luther
and the Reformation, and (iii) the French Revolu-
tion. The clauses composing this corpus are inde-
pendent clauses (see Section 3.1). We designed a
tool for the automatic segmentation of the corpus
into independent clauses. Based on the syntactic
analysis provided by Stanza (Qi et al., 2020), this
tool implements a heuristic that consists in identi-
fying verbs (or adjectives or nouns within verbal
constructions) that have a syntactic dependency of
the conjunction or parataxis type and are syntac-
tically linked to a verbal (or adjectival or nominal
within a verbal construction) root.

The complete annotated corpus is available on-
line*.

History textbooks constitute a specific textual
genre, as the enunciator’s engagement toward the
truth and factuality of the described events is of
particular interest, and as they are not axiologically
neutral. Moreover, variations may exist among
textbooks depending on factors such as educational
level and the specific editorial competition of cer-
tain periods, which can be observed through the
analysis of enunciative operations and the enuncia-
tor’s engagement.

4.2 Annotation process

The annotation was conducted by two experts
in enunciative linguistics. For each independent
clause, a label (0 or 1) was assigned to each cate-
gory in the annotation schema. Initially, a provi-
sional annotation guide was provided to the anno-
tators, detailing the different categories and rele-

https://modoap.huma-num. fr

‘https://gallica.bnf.fr

‘nttps://github.com/CyrilBruneau/
ISA-21

Category IAA Category IAA
Non-Engagement 0.83 Appreciative 0.90
Val Individual 0.93 IE Question 1.0
Val Community 0.84 IE Order 1.0
Val Universal 1.0 IE Promise 0.0
Context Temporal 0.97 IE involv. e 0.97
Context Spatial 0.91 Plausibility 1.0
Context Conditional 10 Direct Speech 096
Context Discursive 1.0 Indirect Speech 0.88

Anchored 0.90 Free Indirect Speech
Non-anchored 092 Second-assert Modal 0 86
Epistemic 092 Autonymic Modal. 0.88
Deontic 096 Self repr. of Speech 1.0

Figure 2: IAA scores for each category

vant linguistic markers for French. A preliminary
inter-annotator agreement score was computed on
a larger corpus of 1000 clauses, to identify the
categories leading to the most disagreement. A
discussion between annotators was held to high-
light sources of inconsistency, followed by a second
round of annotation, leading to the inter-annotator
agreement (IAA) results presented in Figure 2, with
the categories related to Engagement / Disengage-
ment highlighted in blue. Cohen’s kappa (Cohen,
1960) was used to calculate agreement between
the two annotators, applied in a binary manner for
each category. During the preliminary annotation
process, various difficulties emerged, leading to
revisions of the annotation guidelines, including:

1. The need to distinguish between a spatio-
temporal information contextually added to
the clause (Contextual frame of reference) and
that which is inherently part of the content.
Spatio-temporal frames of reference were
eventually considered as being exclusively
adverbials, in opposition to spatio-temporal
information playing the role of grammatical
subjects or object complements (as the ones
underlined in examples (12) and (13) respec-
tively, which would not be annotated as Con-
textual frame of reference):

(12) Rome est devenue la ville la plus puis-
sante / Rome has become the most powerful
city

(13) Cette armée a

des régions de plus en plus lointaines
/ This army has conquered
increasingly distant regions

conquis
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Figure 3: Proportions of the annotated categories - Ancient corpus

Proportions of manual annotations - Modern

percertage of annotated clauses
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100.0

Figure 4: Proportions of the annotated categories - Modern corpus

The necessity of differentiating adjectives that
trigger a subjective evaluation from the enun-
ciator (Appreciative modality, see the ones
underlined in example (14)) from more ob-
jective” adjectives (15). To implement this
distinction, we relied on the division between
“classifying” and “non-classifying” adjectives
established in (Maingueneau, 2020).

(14) Louis XV fut un roi vicieux, égoiste /
Louis XV was a vicious, selfish king

(15) Les principales villes du royaume dev-
inrent le théatre de scenes analogues / The
kingdom’s major cities became the stage for
similar scenes;

The wide variety of possible linguistic mark-

ers for Appreciative modality.

After the IAA calculations, a gold standard cor-
pus was established at the intersection of the two
sets of manual annotations provided by the annota-
tors, comprising the clauses reflecting a full agree-
ment. 142 clauses were removed from the 1000
initially annotated, leading to the 858-clause cor-
pus we describe. We adopted this conservative gold
standard, based on strict intersection, in order to
ensure maximal reliability of the annotated corpus.
This choice also preserves the original distribution
of disagreements, which can be analyzed separately
in future work to better understand the sources of
annotation variability.



4.3 Annotation results

Figure 3 presents the proportions of manually an-
notated clauses for each category in the ancient
textbooks subcorpus, while Figure 4 focuses on the
modern textbooks. Blue categories are the ones un-
der Engagement / Disengagement in the typology,
in contrast with the green categories. Among the
24 categories shown in the annotation schema, only
Promises and Free indirect speech have not been
encountered in the overall corpus.

The two temporal series primarily differ in their
proportions of Non-Engagement (73.3% for mod-
ern textbooks vs. 45.9% for ancient), which is
explained by the greater presence of Appreciative
modality (implying engagement) in ancient text-
books (45.2% compared to 19.6%). Individual
enunciator engagement regarding truth-value (Val-
idation - Individual) is significantly higher in an-
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Abstract

This paper describes some of the ongoing work
within the ISO preliminary work item PWI
254617-17, ‘Interlinking of annotations’. This
PWT investigates the possibilities and problems
of combining annotations made with differ-
ent annotation schemes. using the ‘interlink-
ing’ approach (Bunt, 2024) applied to different
parts of the multi-part standard ISO 24617, ‘Se-
mantic annotation framework’. This paper fo-
cuses on the combination of ISO-TimeML and
QuantML at the level of abstract syntax. A
new version is defined for the ISO-TimeML ab-
stract syntax specification and how it relates to
the concrete (XML-based) syntax as a basis for
this combination. As a side-effect, some issues
in the use of ISO-TimeML come to light that
could be relevant for a possible future second
edition of this standard.

1 Introduction

1.1 Background

Existing semantic annotation schemes are often fo-
cused on a specific type of semantic information,
such as TimeML (Pustejovsky, 2003) on time and
events, SpatialML (Mani et al., 2010) on spatial
information, DAMSL (Allen & Core, 1997) and
DIT++ (Bunt, 2007) on dialogue acts, and PDTB
(Prasad et al, 2008; 2019) on discourse relations.
The ISO Semantic Annotation Framework (ISO
24617, ’SemAF’) was set up as a multi-part stan-
dard, with different parts focusing on different se-
mantic domains.

Developing the SemAF standard as a set of sepa-
rate sub-standards has proved useful, as it is better
feasible to develop an annotation schema for a well-
delineated semantic domain. The first two parts of
SemAF, informally known as ‘ISO-TimeML’ and
‘DIAML, are successful examples of the applica-
tion of this approach, as the annotation of time and
events is clearly separable from the annotation of
dialogue acts. However, some of the semantic do-
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mains are not entirely disjoint; some semantic phe-
nomena play a role in more than one sub-standard.

< >

For example, the expression “every Monday’
quantifies over mondays. Being a temporal expres-
sion, ISO-TimeML provides an annotation of this
expression, including an indication of its quantify-
ing character. ISO-TimeML has only a rudimentary
treatment of quantification, however (Bunt & Puste-
jovsky, 2010), while it is the focus of SemAF part
12, QuantML This paper reports on activities within
the ISO preliminary work item PWI 254617-17, In-
terlinking of annotations. This PWI investigates the
possibilities and problems of combining annotations
made with different annotation schemes, using the
interlinking approach introduced in (Bunt, 2024). In
particular this approach seems interesting for com-
bining annotations made according to different parts
of SemAF, which focus on different types of seman-
tic information. On this approach, links are added
between elements of different annotations for indi-
cating that these elements correspond to the same
entities mentioned in the primary data. This allows
annotations of the same entities with different types
of information, and therefore facilitates the merge
of the semantic information in the respective anno-
tations.

When considering the combination of annotations
from different SemAF parts, we have to consider
all three interrelated levels distinguished in the ar-
chitecture of a SemAF scheme (see Fig. 1): (1)
the concrete syntax, conventionally with an XML-
based reference format, (2) the abstract syntax, ex-
pressing the semantically relevant information of
the annotations in the form of pairs, triples, and
other set-theoretical structures (and interrelated with
the concrete syntax through encoding and decoding
functions), and (3) the semantics of the annotations.

At the level of concrete syntax, interlinking con-
sists of adding identity links between components of
representations from different schemes, indicating
that the same stretch of primary data is annotated
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Figure 1: Levels and interrelations in SemAF annotation
schemes.

from different points of view. At the level of abstract
syntax, the structures of the interlinked annotations
are combined into a single set-theoretical structure.
At the level of semantics, finally, the semantic in-
terpretation function describes the meaning of the
joint abstract syntax expressions.

At the level of concrete syntax, the addition of
identity links between two (or more) representations
is a straightforward matter, although there may be
some issues in the identification and use of mark-
ables, but the real challenges lie at the levels of
abstract syntax and semantics. In particular, sitting
in between the levels of concrete representation and
semantics, the combination of annotations at the
level of abstract faces a dual challenge.

On the one hand, the expressions at that level
should have a systematic encoding-decoding rela-
tion to each of the respective concrete representa-
tions, and on the other hand they should capture the
information contained in the combined annotations
in a way that allows their joint semantic interpreta-
tion.

Since ISO-TimeML (ISO-24617-1:2012 Time
and events) and QuantML (ISO 24617-12:2025
Quantification) are two of the best developed and
most complex SemAF parts, a sensible strategy
would seem to first explore the possibilities of com-
bining their respective annotations, in particular at
the level of abstract syntax. QuantML has a fully
developed abstract syntax, but ISO-TimeML, be-
ing the oldest SemAF part, has an abstract syntax
that is not fully specified and at some points lacks
conceptual clarity.

This paper therefore revisits the ISO-TimeML ab-
stract syntax, aiming to develop a full, conceptually
clear specification for the concrete (XML-based)

representations as they are. Section 2 takes a step in
that direction. Since the abstract syntax is required
to allow systematic decoding of concrete represen-
tations, the adequacy of any revised version can be
tested by specifying the decoding function. Section
3 is therefore devoted to the mapping of concrete
representations to expressions of the abstract syntax.
Section 4 indicates the next steps towards fully spec-
ified interlinked ISO-TimeMML- and QuantML-
annnotations. formulating a version of the abstract
syntax and the semantics of ISO-TimeML in the
same style as QuantML

1.2 ISO-TimeML

ISO-TimeML distinguishes three types of temporal
objects: instants, dates, and periods. With respect
to instants, the ISO 24617-1:2012 specification doc-
ument notes that in reality, nothing happens in in-
finitesimally small time; every event or state that
occurs in reality (or in someone’s mind) requires
more than zero time, although natural languages
offer speakers the possibility to express themselves
as if something occurs at a precise instant (as in “/
will call you at twelve oclock”. Such an instant is
often associated with the beginning of an event, as
in this example. The explicit mentioning of the start
of an event, as in “I was sad when Mary started to
cry”, illustrates the same phenomenon. Punctual
events are associated with precise instants, as in the
example “Gates will close at 9:25.”

The notion of a precise instant is similar to that
of a point in mathematics. Euclid defined a point
as a spatial entity that which has no parts. In other
words, a point is an indivisible spatial object with
zero length, breadth, and height. Natural language
speakers refer to instants as points on a timeline, as
intervals of zero length, even though they probably
know that such intervals do not really exist. In
everyday language, instants are referred to with the
precision of minutes, as in “Its five past twelve”. It
is therefore appropriate to consider such intervals
as instants in the ISO-TimeML abstract syntax.

Fully specified references to instants consist of
a (fully specified) date and time. A fully specified
date contains the specification of (1) a year, (2) a
month and (3) a day number, or (2) a week number
and a (3) day name. In practice, reference to instants
is often underspecified, such as “Monday at two”,
intended to be understood as next Monday at two
p-m. or as last Monday at two p.m. depending on
the context (which also allows to infer the year and
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the week). Underspecification is represented in ISO-
TimeML by using the character ‘X’ in values of the
@value attribute. (Examples below.)

Instants are annotated in the ISO-TimeML ref-
erence representation format by <TIMEX3> ex-
pressions with @type=“TIME”; dates by expres-
sions of type “DATE”; periods by expressions with
@type=“DURATION".

From a semantic point of view, year numbers,
calendar month names, and day names function like
proper names. Just like “James” refers to a con-
textually particularly salient person named James,
“Tuesday” refers to the contextually most salient day
named ‘Tuesday’. Year numbers (“1/984”) refer to
certain time intervals independent of context, just
like country names (“Denmark”, “Japan”) refer to
geopolitical regions independent of context.

The specification of the ISO-TimeML abstract
syntax is best done with (a) the semantics in mind
and (b) specifying the decoding function that relates
it to the concrete syntax - which in turn calls for a
precise specification of optional attributes and de-
fault values in the concrete syntax. In (Bunt, 2018)
several forms of optionality are distinguished: (a)
semantic, i.e. a certain type of annotation structure
may contain such a component, but does not have to
for being interpretable; (b) a component that does
not have to be specified in the concrete syntax, since
it has a default value in the abstract syntax; (c) a
component in the concrete representation that has
no semantic interpretation. These distinctions are
useful for a clear formulation of the abstract syntax
in relation to the concrete syntax and semantics.

The <EVENT>, <TIMEX3> and <TLINK>
elements all pose problems for the distinction be-
tween required and optional attributes. For example,
the @relatedToEvent attribute in <TLINK> is not
applicable if a @relatedToTime value is specified,
and vice versa. Also, the attributes @tense and @as-
pect in <EVENT> elements are applicable only
if @pos="“VERB”, and @beginPoint is applicable
only if @type=“DURATION".

The possible values of the @relType attribute in
<TLINK> elements specify temporal relations be-
tween events and/or temporal entities. The value
“IDENTITY” is unusual in this respect, as it desig-
nates the identity of two events, rather than a tem-
poral relation; it would seem to entail the temporal
relation SIMULTANEOUS. It may be noted that
SIMULTANEOUS, AFTER and BEFORE are all
instances of the discourse relations Synchrony and

Asynchrony, defined in the ISO standard for anno-
tating discourse relations (ISO 24617-8:2016).

The conditional applicability of various attributes
in elements of the concrete syntax means, in the 3-
layer architecture of SemAF parts, that alements like
<TIMEX3>, can correspond to several different
structures in the abstract syntax.

’

2 Abstract Syntax

2.1 Overview

As in the case of other SemAF parts, the abstract
syntax of ISO-TimeML has two components: (1)
the specification of a store of primitive concepts,
called the Conceptual Inventory, and (2) the recur-
sive specification of the annotation structures that
may be formed by combining primitive concepts or
annotation structures to form set-theoretic structures
like pairs and triples.

The structures defined by the abstract syntax
come in two forms: (a) entity structures, i.e., struc-
tures that contain semantic information about a
stretch of source data (a markable), and (b) link
structures, which express semantic relations be-
tween two or more entity structures. An entity struc-
ture has the form of a pair (markable, semantic
information); a link structure has the form (’entity
structure 1, entity structure 2, .. entity structure n),
semantic relation). Entity structures are represented
in the concrete syntax by XML elements that have a
@target attribute whose value refers to the relevant
stretch of source data.

2.1.1 Conceptual inventory

The minimal building blocks of ISO-TimeML anno-
tation structures are constants. These fall into one
of the five categories listed below. Constants that de-
note properties are unary predicates characterizing
event types, event classes, tenses, aspects, polarity,
and set-theoretic type. Natural numbers are used
for capturing the information expressed in examples
such as “twice”, “three times”, and “double”. Ra-
tional numbers are needed for examples like “half

aday”.

1. Linguistic semantic properties: unary predi-
cates, like ‘occurrence’, ‘process’, and ‘past’.

2. Relations: binary predicates for expressing
temporal relations, durations, numerical rela-
tions, subordination relations, and aspectual
relations.
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3. Named temporal concepts: calendar years, cal-
endar months, calendar days, month numbers,
week numbers, weekday numbers, and clock
times.

4, Temporal units, like hours, days, weeks,
months, and years.

5. Natural numbers and rational numbers.

2.1.2 Entity structures

The abstract syntax has entity structures for events
and for temporal entities. An event structure is a
6-tuple <E, T,, C, T, A, V>, consisting of an event
predicate, an event type, an event class, a tense, an
aspect, and a veracity.

Temporal entity structures fall into 6 categories:
(1) instant, (2) date, (3) period, (4) set of any of
these, (5) amount of time, and (6) a frequency. Items
in these categories are all represented in the concrete
syntax by <TIMEX3> expressions with different
values of @type.

2.1.3 Instants

An instant structure, corresponding to a
<TIMEX3> element of type TIME, is one
of the following.

1. a pair ( day, clock time) Clock times are predi-
cate constants designating a time on the clock,
for example annotating ‘ “four p.m., which is
represented in XML as a <TIMEX3> element
with @value=T16:00. These predicate con-
stants take the form of sequences of two num-
bers, followed by a colon symbol (“:”) followed
by another sequence of two numbers. The first
two numbers are 00, 01, ...24 and the last two
00, 01, ...59 (as in 16:00).

2. a triple (instant, time amount, begin/end
relation) (“half an hour before midnight”).

3. a triple (event, time amount, begin/end
relation) (“ten minutes after the explosion”)

4. asingle clock time.
5. a pair ( date structure, clock time ).

2.1.4 Dates

A date structure is any (complete or incomplete)
specification of a time interval of a length of one
day by means of concepts related to the calendar,
corresponding to a <TIMEX3> element of type
DATE and is one of the following.

1. a triple (year, month name or number, day
name or number) (“December 25, 2024” or
“2024-52-3").

2. apair (year, month) (“December 2024”") or or
(year, season) (Spring 2025”).

3. a pair (month, day number) (“December 25”).
4. a pair (week, day name) (“Friday next week”).

5. a predicate constant denoting a year, a month,
or aday.(“1984”, “May”, “Sunday”, “labour
day”, “leap day”, “the 25th”).

Named temporal entities like “Wednesday” work
as other proper names and definite descriptions; they
refer to a contextually uniquely determined entity.

2.1.5 Periods

A period structure is one of the following structures,
which specify a time interval that does not form a
date.

1. a pair of two structures indicating the begin-
ning and end points of a contiguous time in-
terval, viz. (instant, instant) or (date, date), or
(period)(“between two and five on January 1,
20257, “from May through September”).

2. atriple (t, t4, R) where t is an instant structure,
indicating the beginning or end of a period, t4
is a time-amount structure indicating the length
of the period, and R is ‘before’ or ‘after’ (“the
week before Christmas”, “the week following

May 17).

3. atriple (e, t4, R) where e is an event structure,
indicating the beginning or end of an event, t4
is a time-amount structure indicating the length
of the period, and R is either “before” or““after”
(“two days before the attack”, “a month after
the cease-fire”).

2.1.6 Time-amount structures

A time-amount structure is a triple (’'numerical re-
lation, rational number, temporal unit) (“less than
two hours”).

2.1.7 Frequency structures

A frequency structure is a natural number or a pair
(natural number, temporal unit).
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2.1.8 Quantification structures

A quantification structure corresponds to a
<TIMEX3> element of type SET. From a semantic
point of view, such elements contain information
about three aspects of a quantification: (1) a quan-
tifier in the sense of classical logic, expressed by
@quant values like EVERY and SOME, (2) a do-
main that the quantifier ranges over, indicated by
the @value attribute, and (3) repetitions of an event
indicated by the optional attribute @freq.

For the abstract syntax this means that a quan-
tification structure is one of the following, where a
domain is a set of days, weeks, months, or years:

1. a pair (domain, quantifier).

2. atriple (domain, quantifier, frequency).

2.2 Link structures

ISO-TimeML has link structures for (1) anchoring
events in time; (2) temporal ordering of events, (3)
ordering of periods, dates or instants relative to each
other; (4) measuring a time interval; (5) specify-
ing subordination relations between events; and (6)
indicating aspectual relations between events.

a. Temporal anchoring: a triple (event structure,
temporal entity structure, anchoring relation).
The anchoring relation corresponds to a natural
language expression like “at”, “in”, “during”.

b. Temporal event relations: a triple (event struc-
ture, event structure, temporal relation). Tem-
poral relations are predicate constants corre-
sponding to natural language expressions like
“while”, “after”, “just before”.

c. Intra-time relations: a triple (temporal entity,
temporal entity, temporal relation).

d. Time measurement, corresponding to the use of
MLINK in the concrete syntax: a pair (event
structure, time-amount structure) or a pair
(period structure, time-amount structure).

e. Subordination structures, corresponding to the
use of SLINK in the concrete syntax: a triple
(event structure, event structure, subordination
relation).

f. An aspectual link structure, corresponding to
the use of ALINK, is a triple (event structure,
event structure, aspectual relation).

3 Completeness and semantic adequacy

3.1 Requirements on abstract syntax

The abstract syntax of a markup language should
meet two fundamental requirements (ISO 224617-
5:2016, Principles of semantic annotation), First, it
should be complete in the sense that for every repre-
sentation structure of the concrete syntax an abstract
annotation structure is defined. In other words, a
decoding function (see Fig. 1) is a total function.
Second, every abstract annotation structure should
have a well-defined semantics. Regarding the first
requirement, in this paper we present a specification
of the decoding function of ISO-TimeML. Regard-
ing the second requirement, we indicate the direc-
tion in which the semantic interpretation will go.
Notes from the PWI 24617-17 project containing
more details which will be made available in future
project reports and follow-up papers.

3.1.1 Decoding: events and participants

The decoding function d F' computes the entity struc-
ture of the abstract syntax that contains the semanti-
cally relevant information in a given concrete rep-
resentation, abstracting away from other than se-
mantic elements. Since an entity structure provides
semantic information about a certain stretch of pri-
mary data, it always has the form (m,s), where m
is a markable and s is semantic information. The
use of markables in entity structure allows us to
attach different semantic information to different oc-
currences of the same source words. This provides
an opening for dealing with lexical ambiguities. In
this paper we are not concerned with lexical disam-
biguation and simplify the presentation of abstract
annotation structures by suppressing markables in
the abstract syntax.

3.1.2 Decoding events

The decoding function dF is defined for <EVENT>
elements as follows.

dF (<EVENT xml:id=el target=ml
pred=P1l type=Tl class=Cl
tense=tl aspect=al/>)
= (dF (P1), dF(T1), dF(Cl), dF(tl),
dr (al))

Example: “Mary laughed” .

dF (<EVENT xml:id="el" target="#ml
pred="laugh" type="occurrence"
class="process" tense="past"
aspect="none"/>)

= (lauqh, occurrence, process, past)

16



3.1.3 Decoding <TIMEX3> elements

a. Instants

A complete specification of an instant is formed by
the complete specification of a date, which is formed
by (1) a year plus (2) a month and a day number, or
a week number and a weekday plus (3) a clock time.
In ISO-TimeML these components are represented
as parts of the string that forms the value of the
@value attribute in a <TIMEX3> element of type
TIME. The decoding function, which extracts the
components from such strings, is defined as follows.

Example: “July 5, 2012, at 4 p.m.”

dF(<TIMEX3 xml:id=t1 target="#ml type="TIME”
value="2012-07-05T16:00”/>)
= ({2012, july, 5 ), 16:00)

An instant can also be specified by describing its
distance from another instant, as in “Two hours
before (December 31, 2024,) midnight”. The
definition of the decoding function for this type of
specification is defined as follows:

dF(<TIMEX3 xml:id="t1” target="#m1”
type=“DURATION” value="PkU”
beginPoint="#t2"” endpoint="#t3"/>
<SIGNAL xml:id="s1” target="#m2” pred="R”/>
<TIMEX3 xml:id="“t2” type="TIME”/>
<TIMEX3 xml:id="t3" target="#m3"
type="“TIME” anchorTime="#t1"
value="yvwz-mn-d 1 Tij:kl”/>)
= (dF(#t3), dF(#tl), dF(R))
= (dF(yvwz-mn-d1Tij:kl), dF(PkU), dF(R))
Example: “Ttwo hours before December 31, 2024,
midnight.”

Markables: m1 = two hours, m2 = before,
m3 = December 31, 2024, midnight
dF(<TIMEX3 xml:id="t1” target="#m1”
type="DURATION” value="“P2H”
beginPoint="#t2" endPoint="#t3""/>
<SIGNAL xml:id="s1” target="#m2”
pred=“BEFORE”/>
<TIMEX3 xml:id="t2” type="“TIME”
value="2024-12-31:T22:00”
anchorTime="#t1"/>
<TIMEX3 xml:id="t3” target="#m3”
type= “TIME”
value="2024-12-31:T24:00/>)
=2024, december, 31 ), 24:00), ( 2, hour), before))

The XML representation used here follows the
ISO 24617-1:2012 document, where DURATION
expressions have both a value of the @value at-
tribute, specifying the length of a time period, and
values of the @beginPoint and @endPoint attributes.
Specifying a temporal distance in this way may run
into two problems: (1) if two of these three attributes
have values, then the value of the third can be in-

ferred, therefore assigning values to all three results
in expressions which are either redundant or po-
tentially inconsistent; (2) the expressive power is
insufficient for representing durations such as “less
than two hours”.

To resolve the latter problem, an attribute
@length, could be introduced, whose value refers to
the specification of an amount of time. To resolve
the former pproblem, it would seem best to require
only two of the three DURATION attributes to be
specified, not all three.

Without changing the use of the @value attribute,
it would seem preferable to use the <TIMEX3>
and <TLINK> elements in combination with the
relation [-BEFORE (immediately before).

b. Dates

The decoding of XML representations of dates is
for the most part very similar to that of instants.
A complete specification of a date consists either
of the specification of a year, a month and a day
number (as in “December 25, 2024”) or a year,
a week number and a weekday number (as in
“2024-52-37). Such a structure denotes a specific,
unique date in a context-independent fashion. As in
the case of a complete explicit instant description,
the decoding of the XML representation rests
on the decoding of the value of the @value attribute.

The decoding of a fully specified date is as follows.
dF(<TIMEX3 xml:id="t1” target="#m1" type="DATE”
value="yvwz-mn-d17/>)
dF(yvwz-mn-d1)
(dF(yvwz), dF(mn), dF(d1))

Example: “July 5, 2012”7

dF(<TIMEX3 xml:id="t1" target= “#m1” type=“DATE”
value="2012-07-05"/>)
=( 2012, july)

c. Periods

A contiguous time interval can be defined by the
specification of a begin- and an end point (“From
two to five”, “From May through September”).

Example: “On New Years day I biked from ten to
five.”

dF(<TIMEX3 xml:id="t1” target= “#m1” type=

“DURATION” beginPoint="#t2" endpoint="#t3"
value="P7H"/>

<SIGNAL xml:id="s1” target="#m4” pred="FROM/>

<SIGNAL xml:id="s2" target="#m6” pred="“TO”/>

<TIMEX3 xml:id="t2" target="#m2" type="TIME”
value=2025-01-01T14:00"/>

<TIMEX3 xml:id="t3" target= “#m3” type="TIME”
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value="2025-01-01T17:00”/>)
( dF(#t2), dF(#£3) )
((january,1),10:00),(january,1),17:00))

(To link this interval to the biking event, two addi-
tional <TLINK> elements are needed as follows, where “e1”
is the identifier of the event:
<TLINK eventID="¢1” relatedToTime="#t2"
signalID="#s1" rel Type="BEGUN_BY”’/>
<TLINK eventID="#e1” relatedToTime="#t3"
signalID="#s2" rel Type="ENDED_BY"’/>
See also ISO 24617-1:2012, p. 84.))

A period can also be specified in a relative way
by a beginning or an end point and the amount
of time that separates that point from (a) a given
instant or date (“for two hours after midnight”
or “the week beginning May 5”) or (b) from the
beginning or end of an event (“two weeks before
the attack”).

Example: “(for) two hours after midnight”

dF(<TIMEX3 xml:id="t1" target= “#m2”
type="DURATION” beginPoint="#t2"
value="PT2H"/>
<SIGNAL xml:id="s1” target="#m4’
pred=“AFTER”/>
<TIMEX3 xml:id="t2" target= "#m1l” type=
“TIME” value="XXXX-XX-XXT00:00"/>)
(dF(@#t2), dF(#t2), dF(“AFTER”))
((2,hour),00:00, after)

3.2.3 Time amounts

An amount of time is represented by a <TIMEX3>
element of type DURATION that has neither a
begin point nor an end point specified, but which
has a @value attribute with a value of the form
‘PnU’, where‘P’ as before stands for ‘period’, ‘n’
for a real number, and ‘U’ for a temporal unit (like
second, minute, hour, day,). Such a <TIMEX3>
element does not identify a specific period and
can be viewed as a case of underspecification,
denoting the set of all periods of the specified
length. Its use is to link an event to an amount
of time through an <MLINK> element with
@relType=“MEASURES”. The decoding of such a
<TIMEX3> element is defined as follows.

dF(<TIMEX3 xml:id=ti target=mj
type=DURATION value=PnU
tense=t1 aspect=""NONE”/>)
= (dF(n), dF())

Example: “John taught for three hours”

dF(<EVENT xml:id="el” target= “#m?2” pred="teach”
class="OCCURRENCE” type="PROCESS”
<TIMEX3 xml:id="t1" target= "#m3” type=

“DURATION” value="P3H”/>
<MLINK eventID="e1” relatedToTime="#t1"
relType="MEASURES”/>)
= ( dF(#el), dF(#t1), dF(MEASURES) )
= (( teach, occurrence, process, past,)
( 3, hour ), duration )

3.2.4 Frequency structures
Example: “twice a month”

dF(<TIMEX3 xml:id="t3” type="SET” value=

“PIM” freq="2X"/>)
=(dF(XXXX-XX), dF(EVERY), dF(2X))
=(month, all, 2)

For the treatment in ISO-TimeML of repetitions
rather than frequencies, as in “John kissed Mary
twice” see Section 4.

3.2.5. Quantification structures

<TIMEX3> expressions with type="“SET” have
a @value and a @quant attribute, and optionally a
@freq attribute.

dF(<TIMEX3 xml:id="t1” type="SET”
value="“PnU” quant="q1”/>)

(dF(PnU), dF(q1) )

((dF(n), dR(U)), dF(gD))

Example: “Every Monday”

dF(<TIMEX3 xml:id="t1" type="SET” value=
"XXXX-WXX-1 quant="EVERY""/>)

(dF(XXXX-WXX-1), dF(EVERY))

(monday, all)

3.2 Link structures

a. Event time relations

<TLINK> elements that specify information
about the time of occurrence of an event have
the attributes @eventID, @relatedToTime, and
@relType. Their decoding is defined as follows:

dF(<TLINK eventD="#e” relatedToTime="#t"
signalID="#s" rel Type="R”/>
<SIGNAL xml:id="s” pred="R”
= (dF(#e), dF(#t), dF(R))

b. Temporal discourse relations

<TLINK> elements that specify information about
the temporal relation between two events have the
attributes @eventID and @relatedToEvent, plus
a @relType attribute whose value represents the
relation. Decoding:

dF(<TLINK eventD= “#el” relatedEvent="#e2”
signallD="#s" relType="R”/>
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<SIGNAL xml:id=“s” pred="R1”/>
= (dF(#el), dF(#e2), dF(R))

c. Relations between temporal entities

Relations between two times, dates, or periods, pos-
sibly quantified, as in “twenty minutes every Mon-
day”, are represented by <TLINK> elements with
the attributes @timelD, @relatedToTime, and @rel-
Type. Their decoding is like in the above cases a
and b.

4 Next steps and issues for further study

Revisiting the ISO-TimeML abstract syntax, we are
in fact applying the CASCADES method for devel-
oping or improving an annotation schema (Puste-
jovsky, Bunt & Zaenen, 2017). This means that
the specification of an annotation scheme consists
of four consecutive stages: (1) establishment of a
metamodel, (2) - (3) specification of concrete and
abstract syntax and the decoding function that con-
nects them, (4) definition of semantic interpretation.
Feedback loops go back from any stage to any pre-
vious stage.

In reverse engineering mode, one can start at any
of the four stages and follow steps forward or back-
ward to ensure inter-stage consistency. In the case
of revisiting the ISO-TimeML abstract syntax, we
take the existing concrete syntax and the metamodel
on which it is loosely based for granted. Starting at
the abstract syntax stage (3), the next step forward is
the specification of the semantics; the most relevant
feedback step is ensuring the consistency between
abstract and concrete syntax, which is accomplished
by specifying a decoding function.

Regarding the next step forward, we have started
the definition of a revised compositional semantics
for the expressions of the (revised) abstract syntax
as outlined above. Inspired by the specification of
the semantics of QuantML (see Bunt, 2023), this
semantics takes the form of a recursive function
that interprets annotation structures as second-order
DRSs (Kamp & Reyle, 1993).

Regarding the next step backward, while speci-
fying the decoding function we have noted some
unclear aspects, limitations and gaps in the concrete
syntax as specified in ISO 24617-1:2012 and in the
guidelines for its use. This could be of interest for a
possible future update of the specification and the
guidelines. Some these issues are the following.

1. In ISO-TimeML, periods are assumed to be
contiguous. This is not always realistic, in
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view of sentences such as “I studied from nine
to five” - there must have been interruptions in
this interval. This calls for the introduction of
possibly discontinuous intervals.

2. <TIMEX3> elements of type DURATION

have a length which is specified by the @value
attribute. This suggests that the duration of
an event is conceived as a period of a certain
length. Although technically possible in many
cases, this does not seem general enough. It is
not clear how an example like “In Hong Kong
it’s 7 hours later than in Amsterdam could be
annotated.

3. The @quant attribute in <TIMEX3> elements

of type SET is limited in the variety of gener-
alized quantifiers that it allows. Examples like
“More than 3000 students protested” cannot be
annotated. See also Bunt & Pustejovsky (2010)
for a discussion of the annotation of quantifi-
cation over times and events.

. Similarly, the use of values like “2X” for the

3]

@value attribute in order to represent “twice’
does not permit to represent ‘generalized’ rep-
etitions and frequencies like “more than three

times”, “at least twice a week”.

. Some attributes in <EVENT> are either syn-

tactic or lexical in nature. The attribute @pos
(part-of-speech) is obviously not semantic;
@tense and @aspect are only partly seman-
tic, as seems to be reflected in the fact that
they apply only to events expressed by verbs.
Moreover, for verbs the values of the attributes
@type and @class can typically be obtained
from the lexical information of the verb and do
not need to be annotated.

. A similar issue concerns the use of

<SIGNAL> elements. As the exam-
ples in Section 3.3 illustrate, <TLINK>
elements that express a temporal relation have
@signallD as one of their attributes, whose
value refers to a <SIGNAL> element. This
attribute seems semantically superfluous, since
its @pred value, which specifies the temporal
relation, is also expressed in the value of the
@relType attribute in the <TLINK> element.

7. An <MLINK> element always has @relType

= “MEASURES”. Since this is always the



case, it would seem superfluous to annotate it
as such.

8. According to the ISO 24617-1 document, the
possible values of the @value attribute for
dates, times, pertiods, frequencies and quan-
tifications are taken from the TIDES scheme
(Ferro et al., 2003), which follows the repre-
sentation of dates and times in the ISO 8601
standard. Whether this Is desirable also for
annotating period lengths, quantifications, fre-
quencies and repetitions deserves further study.

Most importantly, the outcome of this study is a
version of the ISO-TimeML abstract syntax and the
decoding function from concrete to abstract syntax
that promise to provide a solid basis for the fur-
ther interlinking of ISO-TimeML annotations and
QuantML annotations.
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Abstract

This paper explores the possibilities and the
problems in using Unified Meaning Represen-
tations (UMRs) for representing annotations
of quantification phenomena, according to the
ISO standard scheme QuantML (ISO 24617-
12:2025). We show that the semantic informa-
tion in QuantML annotations can we expressed
in UMR, provided that some powerful seman-
tic concepts are introduced and a slightly more
general approach is adopted for the represen-
tation of multiple scope relations. Conversion
functions are defined that transform the XML-
based representations of QuantML into UMR
structures and vice versa. The consequences
are discussed that can be drawn from this re-
garding the possible role of UMR and the se-
mantics of UMR representations of quantifica-
tion.

1 Introduction

Quantification is one of the most studied topics in
semantics. Its complexity gives rise to a plethora of
questions, conceptual, linguistic, logical, and com-
putational. Montague (1971) used a higher-order
intensional logic with categorial grammar to treat
quantification in natural language. In contrast, Ab-
stract Meaning Representation (AMR) and its ex-
tension, Uniform Meaning Representation (UMR)
provide a first-order Neo-Davidsonian semantics
which does not address many aspects of quantifi-
cation, but which is attractive for its conceptual
simplicity, especially when representing meaning in
the form of a rooted graph. Intuitively, the nodes
and edges of such a graph are similar to the entity
and link structures of QuantML. For these reasons,
and further motivated by the increasing popularity
of AMR and UMR in natural language processing
(see Lee et al., 2025), this paper explores the possi-
bility of representing the rich QuanML annotations
of quantification in the form of UMRs.

The organization of this paper is as follows. In
Section 2 we consider some of the characteristic

Kiyong Lee
Korea University / Seoul, Korea
ikiyong@gmail.com

features of QuantML and UMR, in particular the
3-level architecture of QuantML with (a) a concrete
syntax, which defines an XML-based representa-
tion format, (b) an abstract syntax which defines
annotation structures in a format-independent way,
using set-theoretic constructs, and (c) a semantics,
which specifies semantic interpretations of the an-
notation structures of the abstract syntax. Section 3
discusses some of the fundamental concepts in the
annotation of quantification. In Section 4 we exam-
ine the potential application of UMR expressions
in the semantic annotation of quantification. We
do this in two steps. First, we compare the annota-
tion of a variety of quantification phenomena using
(a) the XML-based reference format of QuantML,
which we will refer to as QuantML/XML, and (b) a
UMR-based representation format, which we will
refer to as QuantML/UMR. This comparison pro-
vides insight into those aspects where the two forms
seem little more than notational variants and those
aspects for which the relation between the two is
more complex. Second, we investigate the possi-
bility of converting representations in QuantML to
QuantML/UMR and vice versa. In the concluding
Section 5 we discuss how QuanML/UMR could fit
into the architecture of ISO SemAF annotation stan-
dards and we consider the semantics of Quant/UMR
annotations in this context.

2 Background

2.1 QuantML

QuantML (ISO 24617-12:2025) is part 12 of
the multi-part ISO standard Semantic Annotation
Framework (SemAF) for semantic annotation. Fol-
lowing the Principles of semantic annotation (ISO
24617-6:2015), the parts of SemAF have the same 3-
level architecture (see also Pustejovsky et al. 2017),
consisting of:

1. An abstract syntax, which specifies the class
of well-defined annotation structures as pairs,
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triples, and other set-theoretical constructs con-
taining quantification-related concepts. Anno-
tation structures consist of entity structures,
which contain information about a stretch of
primary data, and link structures, which con-
tain information relating two (or more) entity
structures.

2. semantics, which specifies the meaning of the
annotation structures defined by the abstract
syntax. QuantML has an interpretation-by-
translation semantics, which translates anno-
tation structures to discourse representation
structures (DRSs, (Kamp and Reyle, 1993)).
The use of DRSs is mainly motivated by the
fact that this formalism is also used in other
SemAF parts.

3. A concrete syntax, which specifies a represen-
tation format for annotation structures. The
QuantML definition includes an XML-based
reference format, primarily motivated by the
widespread use of XML in other standards.

The three levels are interrelated by encoding (e F),
and interpretation functions; see Figure 1. Since the
semantics is defined at the level of the abstract syn-
tax, alternative representation formats may be used
that share the same abstract syntax, as indicated
in Figure 1, and are thus semantically equivalent.
This adds to the interoperability of the annotation
schema.

QuantML is semantically rooted in Davidsonian
event semantics (Davidson (1967), Parsons (1990))
and in the theory of generalised quantifiers (GQT,
Barwise and Cooper (1981), Cooper, 1983). Gen-
eralised quantifiers are not the logical counterparts
of determiners, such as “every” and “some”, but of
NPs like “More than fifty students” and Three of

the five men”. In Davidsonian semantics, verbs are
viewed as denoting events and their NP arguments
as denoting participants in the events in certain se-
mantic roles. Combining the two approaches, a
sentence with quantified participants like “More
than fifty students protested” has at least two read-
ings, depending on whether it is taken to describe
a single protest event with a set of more than fifty
students as agents, or a set of protest events with
individual students or smaller numbers of students
as agents, the total number of participants involved
in the events adding up to more than 50.

QuantML supports the annotation of quantified
participation in events by taking into account the
following categories of information:

(1) 1. quantification domain

. determinacy (determine/indeterminate)

3. distributivity (individ-
ual/collective/unspecific)

4. individuation (count/mass)

5. involvement (absolute and proportional)

6. semantic role

7

8

\®)

. exhaustivity
. polarity
9. participant scope
. event scope
. repetitiveness
. size of reference domain
. restrictiveness of modifiers
. linking of modifiers (inverse or linear)
15. modality (e.g. epistemic)
16. genericity (generic or specific).

The categories 1 - 14 correspond to attributes of
XML elements in the concrete syntax of QuantML.
Some of these items are optional, in the sense of hav-
ing a default value: polarity is by default ‘positive’,
exhaustivity is ‘negative’, event scope is ‘narrow’,
and repetiveness is ’at least once’. The attributes
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145and 16 are exceptional in that they exist only
in the concrete syntax; they do not correspond to
anything in the abstract syntax or the semantics.
They have been added purely to support searches
in corpora where generic or modal quantification is
marked up. For explanations and discussion of all
the categories see (Bunt, 2024).

2.2 UMR Formalism

Three equivalent alternative formats are used in
AMR-UMR: logical, graph, and PENMAN formats.
This paper focuses on the last. form. Example
(2) illustrates how meaning is represented in the
PENMAN format at the two levels of UMR: the sen-
tence and document levels.! Representation 2 is
understood as saying that the sentence ‘s1’ contains
an instance ‘s’ of the event of two women sharing
a pizza ‘p’ and this occurred yesterday, the date
of which depends on the document creation time
(‘DCT’) (see Van Gysel et al. (2022), part 1).

(2) Sentence 1: Two women shared a pizza.

Sntl: Two women shared a pizza
today.
%% Sentence (predicate) level
(s / share
ragent (w / woman
rquantity 2)
:patient (p / pizza
:quantity 1)
:temporal (t / yesterday))
(discourse) level

%% Document
(sl / sentence
:temporal ((DCT

(slt

:depends-on slt)
:contained sls)))

Some of the variables that are introduced in the
PENMAN representation (‘s’,‘w’, ‘p’, and ‘t’) at the
predicate-structure level. may recur at the document
(discourse-structure) level, being prefixed with their
root variable ‘s1’ in this level, as seen in (2).

This format makes use of two operators: the slash
/ for concepts and the colon : for semantic relations.
The slash form like (s / share) represents the variable
s as an instance of the semantic concept share, not
as a word in the text, and it is logically represented
as instance(s, share).> The concept share might be
realized as a verb “shared”, a noun “share”, or a
participle “sharing”.

12 prefer to call the two ;eve;s of UMR predicate-structure
level and discourse-structure level, respectively. We might
follow their practice in this paper. Note also that the discourse-
structure level may deal with a single sentence.

By introducing the notion of instance, events and prop-
erties are treated not as functional types like (tf — e), but as
first-class objects.

The colon ‘:’ indicates a binary relation be-
tween two concept variables or between a variable
and some logical element like the negation, a nu-
meral, or a name like “John”. For example, the
relation :agent in example (2) relates the concept
variable ‘w’ for woman to the root concept variable
‘s’ for the ‘share’ predicate. It is logically repre-
sented as agent(s, w), stating that w is the agent in
the share event s.

The current version of the UMR guidelines
(Van Gysel et al., 2022) treats coreference, tempo-
ral, and modal relations at the document (discourse-
structure) level representation, with representations
different from those at the sentence level. To be con-
sistent, we propose that they should be represented
as follows:

(3) Proposed discourse-level representation

(sl / sentence

:temporal (d / depends-on
rargl slt
rarg2 DCT)

(c / contained
rargl sls

rarg2 slt))

ranchoring

For using UMRIin the annotation of quantification,
we have to consider the representation of scope. The
original AMR format is too limited in this respect,
and this is one of the motivations for extending it to
UMR. According to the UMR Guidelines (Van Gy-
sel et al., 2022) quantification scope is represented
with an ’inverse relation’, such as pred-of, as
illustrated by example (4):

(4) Someone answered all the questions.

(a / answer_01

:ARGO (p / person)
:ARG1 (g / question
:quant all)
:pred-of (s / scope
rargl p
rarg2 q))

Here, it is understood that the first argument scopes
over the second. This would be clearer if instead
of the term scope a term like scopes-over would be
used. On this approach the event predicate remains
the root of the structure.

Second, Pustejovsky et al. (2019) have proposed
a treatment in which a scope concept is used as
the root of the representation, rather than the event
predicate. On this approach, the sentence in (4) is
represented as follows:

(5) Representation in (Pustejovsky et al. (2019)
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(s / scope

:pred (a / answer_01
:ARGO (p / person)
:ARG1 (g / question
:quant all)
rargl p
rarg2 q))

Again, the intended interpretation could be made
more explicit by using scopes-over as the concept
name. QuantML distinguishes other scope relations
besides wider, viz. equal and dual. In this paper
we therefore propose a slightly different represen-
tation, in which the scope concept has besides the
two scope-linked arguments also an explicit repre-
sentation of the scope relation. This leads to the
following representation:

(6) Representation eith explicit scope relation

(s / scope

:pred (a / answer_01
:ARGO (p / person)
ARGl (g / question
rquant all)
rargl p
rarg2 g

:scopeRel wider)

Both the approach proposed by Pustejovsky et
al. and the one suggested in (6) support the rep-
resentation of a single scope relation only. For a
sentence with multiple scope relations, like (7), a
more general approach is needed.

(7) Some teachers gave every pupil a present.

One possibility is to extend the approach pro-
posed by Pusttejovsky et al. (2019) by allowing a
list of scope relations, all of which refer to the same
predicate-level substructure.

representation of quantification, being restricted to
the use of a quant relation in expressions of the
form :quant all, which corresponds to the rep-
resentation of involvement, including numerical in-
volvement, as expressed in QuantML/XML by the
value of the @involvement attribute. As noted in
Section 2.1, QuantML supports the annotation of 16
aspects of quantification, of which involvement is
one. In the next section we consider how of these
aspects could be represented in UMR.

3 Annotations of Quantification

3.1 Participation in Events

Some of the aspects of quantification listed in (1)
can be represented as properties of events or par-
ticipants, but some aspects cannot, since they ex-
press properties of the way certain participants are
involved in an event. This is the case for the dis-
tributivity of a quantification, as illustrated by the
example “The three men had a beer after moving
the pianos”. Here we see the same three men in-
volved individually in drinking beer and collectively
in moving pianos.

Another case is the exhaustivity of a quantifica-
tion. Consider the difference between “Tiwo women
smiled” and “TWO women smiled”. In the latter
case, no more (and no less) than two women smiled,
and there is an implication that certain other women
did not smile. This distinction can hardly be cap-
tured by a property of the women who did smile.

A third case is the event scope. This sometimes
overlooked aspect concerns the relative scoping of
events and participants. For example, the sentence

Alternatively, the scope concept used in (6) can «nipery-six passengers survived a crash” describes

be generalized to a more complex ’scope structure’
concept that has a list of scope relations. For a
three-argument sentence like (7) this would look
schematically as follows.

(8) Sntl Some teachers gave every pupil a present.
(s / scope
:scoping (sc / scopelinks
:opl (sll / scopelink
rargl x1
rarg2 x2
:scopeRel wider)
:op2 sl2 / scopelink
rargl x1
rarg2 x3
:scopeRel wider)
:pred (g / give
o))

Even when enriched with a representation of
scope, the UMR format is still quite limited in its

in one interpretation a crash in which 96 partici-
pants survived, and in another interpretation the
total number of passengers who survived in a num-
ber of crashes. In the former interpretation, an event
scopes over set of passengers, in the latter interpre-
tation it’s the other way round.

In QuantML, participation and predication struc-
tures are used for indicating how events and par-
ticipants are related.> Such structures contain the
specification of semantic role, distributivity, and
event scope (and optionally exhaustivity and polar-
ity). These aspects of quantification can be repre-
sented in UMR by introducing the participation and
prediction concepts. The use of these concepts in

3Predication structures are used for copular verbs and verbs
with adjectival complements
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QuantML/XML and QuantML/UMR is illustrated
in (13) and (14) and discussed in the next section.

3.2 Domains of Quantification

Quantifications in natural language have a certain
domain. The domain defined by the head noun of
a quantifying NP, such as the domain of women
in “two women” and the domain of students in “all
the students” is called the source domain. Occur-
rences of NPs are nearly always intended to refer
to a subset of the source domain - in “two women
smiled” the quantification most likely does not refer
to the set of all women, and in “all the students
protested” the quantification does not range over
the set of all students in the world, but they refer to
certain contextually determined subsets of women
and students, respectively. This more restricted do-
main is called the reference domain*hl, 192?). For
NPs with bare head nouns the reference domain and
the source domain may coincide, but in general the
specification of a reference domain combines nouns,
modifiers and conjunctions, as illustrated in (9)

(9) Twenty valuable ( (Chinese vases) and
(Japanese drawings))

Modifiers are interpreted in QuantML using a
concept of modification that has some similarities
with participation. A modification structure cap-
tures properties of the way a modifier relates to
its arguments. These properties include distribu-
tivity, restrictiveness, and form of linking (linear
or inverse). The following examples illustrate the
distributivity and linking of modifiers, respectively.

(10) a. I'm carrying these heavy books to the new
library building.

b. Two students from every Dutch university
participated in the talks.

For describing such properties QuantML makes
use of <entity> elements with a @domain attribute
whose value refers to a reference domain, repre-
sented by a <refDomain> element. Such an el-
ement may contain references to multiple subdo-
mains and modification structures. The recursion in
such representations ends when a subdomain con-
sists of a single component without modifiers. Such
a domain is represented by a <sourceDomain> el-
ement. For example, the quantification domain of
“older (men and women)” is represented in (11).

* Also known as ‘context set” (Westerst{a

(11) Older men and women.

Markables:

m1 = "older men and women”,

m2 = "older”, m3 = "men and women”,
m4 ="men”, m5 = "women”.

<entity xml:id="x1" target="#m1” domain="#x2"
individuation="count” involvement="some”/>

<refDomain xml:id="x2" target="#m3"
:subdomains="#y1 #y2” determinacy="indet”
restrictions=#r1"/>

<adjMod xml:id="r1" target="#m2”
pred="older”>

<sourceDomain xml:id="y1” target="#m4”
pred="woman”/>

<sourceDomain xml:id="y2" target="#m5"
pred="woman”/>

Complex quantification domains can be represented
in UMR by introducing the concepts of reference
domain, source domain, and modification structure,
leading to the following representation.

(12) Older men and women.
(x1 / entity
:individuation count
:involvement some

:domain (x2 / refDomain
:subdomains (c / conjunction
:opl (yl / sourcebDomain

:pred man)
:op2 (y2 / sourceDomain
:pred woman) )
:determinacy / indet
:restr (m / modification
:distributivity individual
:restrictiveness restrictive
:linking linear))

When we compare the XML and the UMR repre-
sentations of this sentence we can see some interest-
ing similarities and differences. These are analysed
in the next section.

4 Comparing and Converting
Representations

The unit of annotation in QuantML is a clause,
i.e. a grammatical unit describing an event (or
set of events) and the participants involved. The
QuantML/XML annotation of the clause in example
(2) is represented as follows.

(13) Two women shared a pizza.

Markables: m1 = ”Two women”’, m2 = "women”,
m3 = "shared”, m4 = "a pizza”, m5 = “’pizza”.

<event xml:id="el” target="#m2” pred=""share”/>

<entity xml:id="x1" target="#m1” domain="#x2"
individuation="count” involvement="2"/>

<refDomain xml:id="x2" target="#m2"
subdomains="#x3" determinacy="indet”/>

<sourceDomain xml:id="x3" target="#m2"
pred="woman’/>
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<entity xml:id="x4" target="#m4"” domain="#x5"
individuation=""count” involvement="some”/>

<refDomain xml:id="x5" target="#m5"
subdomains="#x3" determinacy="indet/>

<sourceDomain xml:id="x3" target="#m5"
pred="pizza”/>

<participation event="#el” participant="#x1"
semRole="agent” distributivity="individual />

<participation event="#el” participant="#x2"
semRole="patient” distributivity="individual”/>

<scope argl="#x1" arg2="#x4" scopeRel="wider”/>

Using the representation of scope shown in (6),
the corresponding QuantML/UMR representation is
as follows.

(14) Two women shared a pizza.
%% Sentence (predicate) level
Sntl: Two women shared a pizza.
(sc / scope
:scoping (sLs / scopelinks
:opl (sLl / scopelLink
rargl x1
rarg2 x4
:scopeRel wider)
:pred (sh / share
rarguments (a / argStructure
:opl (pl / participation
:semRole agent
:participant (x1 / entity
rindividuation count
rinvolvement 2
:domain (x2 / refDomain
:determinacy indet
:subdomains
(x3 / sourceDomain
:pred woman))))
:distributivity collective
reventScope narrow)

:op2 (p2 / participation
:semRole patient
:participant (x4 / entity

rindividuation count
rinvolvement 1
:domain (x5 / refDomain
:determinacy indet
:subdomains
(x6 / sourceDomain
:pred pizza))))

:pred pizza

:individuation count

:involvement 1)
:distributivity individual
reventScope narrow)))

Inspecting the clause representations in (13) and

(14) and the NP representations in (11) and (12) we
can observe the following correspondences ,

(15) a. For all entity structures’, 1i.e. for

the XML elements <event>, <entity>,

>In the sense of the distinction between entity structures
and link structures.

<cardinality>, <amount> and the ele-
ments representing modifiers (<adjMod>,
<relClause>, <ppMod> and <nnMod>)
therre is a simple correspondence:® :

<E xml:id="x" al="v1” ... ak="vk” />

==

(x / E
ral vl

ak vk)

<E xml:id="x" al="v1” ... ak="vk” />
==
(x / E

ral vl

:ak vk)

b. For participation and predication link struc-
tures, the corresponding UMR structure is
the same, except that in this case the vari-
able that is introduced does not have a coun-
terpart in the XML representation.

< al="v1"
==
(z / L

ral vl

ak="vk" >

rak vk)

c. For XML attributes with value type
"IDREF” (i.e. a pointer to another substruc-
ture of the representation):

aj="#xj"

==

the UMR structure that corresponds to the XML
element with xml:id="xj".

For example, the following correspondence
holds because of clause (15a) and the
present clause:

<refDomain xml:id="x2" subDomains=
“#x3” determinacy="indet”/>
<sourceDomain xml:id="x3"
pred="“woman”>
==
(x2 / refDomain
:determinacy indet
:subDomain
(x3/sourceDomain

:pred woman) )

®ISO annotation schemes include a fine-grained representa-
tion of the anchoring of annotation components in the primary
data using maarkables, following the TEI standard. Since UMR
does not represent the anchoring of annotation components, we
suppress for comparison the markables in QuantML/XML rep-
resentations in the rest of this paper.
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d. For QuantML/XML attributes with value
type 'IDREFS” (i.e. a list of pointers to
other substructures):

aj="#xj #x2... #xk"

==

(opl Ul

rop2 U2

:opk Uk)

where Uj is the UMR structure that corresponds to
the XML element with identifier ’Xj’, i.e. the entity
structure with xml:id="xj".

Together, the items in (15) define correspon-
dences between NP representations, as exemplified
in (16) for the phrase “Seven black kittens” .

(16) <entity xml:id="x1" domain="#x2"

individuation="count” involvement="#c1”/>

<cardinality xml:id="c1” numRel="greater-
or-equal” number="7">

<refDomain xml:id="x2" subDomains="#x3"
restrs”#r1” determinacy="indet” />

<source xml:id="x3" pred="kitten’/>)

<mod xml:id="#m1" pred="black”>
distributivity="individual”>

==
(x1 / entity
:domain (x2 / refDomain
:subdomains (x3 / sourceDom
:pred kitten)
:restrs (ml / mod
:distributiviy individual
:pred black

:determinacy indet
rindividuation count
:involvement (cl / cardinality

:numRel greater-or-equal

:number 7))

The correspondences between parts of XML- and
UMR-representations suggest that it should not be
too difficult to define conversion functions F'x ;7
and Fy_, x that transform XML-representations to
UMR-representations and vice versa. A complica-
tion, however, is formed by a structural difference
between the two.

Where a QuantML/XML representation is a list
of XML elements, describing events and partic-
ipants, connected by pointers, a UMR represen-
tation is a rooted nested structure with an event
node (also called ‘pred’ node in UMR) as the root
and with the participation in the event as proper-
ties of the event. Moreover, for a sentence with
scope relations, which is almost every sentence,
the proposals for scope representation discussed
in Section 2.2 add a scope node as the root directly
‘above’ the event node, By contrast, scope relations
in QuantML/XML are simply items in the list of
XML elements, arbitrarily positioned.

A conversion form XML to UMR has to make
the converted scope representation and position and
place it immediately ‘above’ the converted event
representation.

To define the XML - UMR conversion function
we note hat a QuantML/XML structure represents
a clause. In the list of elements of such a repre-
sentations three parts can be distinguished: (1) an
<event> element, (2) a list of <scope> elements,
and (3) elements describing participants and partic-
ipation. We use the notation in (17) to designate
such a list (17):

(17) L= [Lﬁa LS7 LP]

For the elements in L. and L, the XML-UMR
conversion function is defined by the correspon-
dences in (15).

For converting the scope relations lg1, 52, ...lsn
forming L it should be noted that their represen-
tation in QuantML/XML depends on the fact that
they occur in a clause representation with a single
<event> element, whereas in UMR they are the
value of the ‘pred’ relation in a scope representation.
Their conversion to UMR is therefore part of the
conversion of the clause representation as a whole,
specified in (18).

(18) Fx~u(L)=
(s / scope

:scoping (sLs / scopelLinks
:opl (sLl / scopelink
rargl x1
rarg2 x2

:scopeRel srl)

:opk (sLk / scopeLink
rargl xj
rarg2 xk
:scopeRel srk)
:pred FX*}U (Lepr) )

where

Fxou (Le,Ly) = U (Fxou(Le), Fx—u(Ly),
"arguments")

and

Fx_u(Lp) = ( a / argumentStructure

:opl FX%U(Lpl)

:op2 FX%U(LPQ)
:opk FXQU(LPk))

The operation | J* is defined as follows. Given
two UMR representations, the operation adds the
second argument to the first argument through the
relation expressed by the third argument. Schemati-
cally:
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Figure 2: SemAF Architecture with UMR .

19 U((a / a, (b / B, R )
ral vl bl wl
;ak vk) :bn wn)
= (a / A
ral vl
cak vk
:R (b / B
bl wl
‘bn wn) )

Applied to the QuantML/XML representation
in (13) this conversion function produces the
QuantML/UMR representation in (14).

Looking in the other direction, the correspon-
dence relations in (15) are equally useful for con-
verting subexpressions of UMR representations to
XML, due to their symmetry. For example, based on
the correspondence (15a), the conversion of entity
structure representations is defined in (20).

(:Z()) Fuoox((x / E
ral vl

rak vk)) =

= <E xml:id="x" al="v1"...ak="vk" />

The structural differences and the different
treatments of scope are easier to convert from UMR
to XML than in the other direction. The list of
scope relations in the (sLs / scopelinks)
list is converted to the list of their converted
representations, with all the elements linked
to the <event> element corresponding to the
value of :pred relation in the (s / scope)
representation. This is illustrated in (21).

Since QuantML/UMR representations can be con-
verted to QuantML/XML, the existence of a decod-
ing function from annotations in the latter format
have to expressions of the QuantML abstract syntax

shows that the QuantML/UMR representations have
the same semantics as those of QuantML/XML.

To complete the reasoning about the two formats,
we consider the decoding of QuantML/UMR repre-
sentations directly by a decoding function to expres-
sions of the QuantML abstract syntax.

5 Conclusions: UMR in the SemAF
architecture

The inter-convertibility of the XML-based and the
UMR-based representations of QuantML annota-
tions means that QuantML/UMR fits perfectly into
the three-level architecture of ISO SemAF anno-
tation schemes, as visualized in Figure 2. It does
involve the addition to UMR of some of the fun-
damental concepts of QuantML, notable those of
participation (in events), of predication for dealing
with copular verbs, and of adnominal modification,
and it requires a more general treatment of scope.

As noted in Section 2.1, annotations made by a
SemAF annotation schema have a semantics, de-
fined by an interpretation function which is appli-
cable to the structures of the abstract syntax. In the
case of QuantML, the semantics combines event
semantics and generalized quantifier theory with
Discourse Representation Theory. This semantics
applies to the representation structures defined by
a concrete syntax via ‘decoding’ functions that ex-
press the semantic information in these representa-
tions in the set-theoretic structures of the abstract
syntax.

From the inter-convertibility of QuantML/XML
and QuantML/UMR plus the existence of a decod-
ing function for QuantML/XML, defined in ISO
24617-12:2025 and Bunt (2023), it follows that
QuantML/UMR representations can also been de-
coded in the QuantML abstract syntax, and thus
share the semantics of QuantML/XML.

UMR and its predecessor AMR are commonly
viewed as a representation format for first-order
logic. Indeed, Bos (2016) presented a first-order
semantics for AMR. The enrichment of AMR to
UMR with scope links, inspired by QuantML (see
Pustejovsky...??7?7?) and the extension to generalized
quantifiers, as well as with other than individual
participation, brings the expressiveness of UMR to
a higher level. Since the semantics of the QuantML
abstract syntax is second-order (viz. second-order
DRT), needed for dealing with generalized quanti-
fiers, it follows that QuantML/UMR representations
also have a second-order semantic interpretation.
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(21) Fy—x(s/scope
:scoping (sLs / scopeLinks
:opl (sL1/ scopeLink
:argl x1
:arg2 x2
;scopeRel R1)

:opk (sLk / scopeLink
:argl x1
arg2 x2
;scopeRel Rk))
:pred (e / event
:name ‘eventName’
:arguments (a / argumentStructure
:participant (x1 / entity
:domain d1
:individuation il
:involvement q1
:semRole sR1
:distributivity dil
:opk (pk / participation
:participant (xk / entity
:domain dk
:individuation ik
:involvement gk
:semRole sRk
:distributivity dik

:individuation ik
:.L))
= Fy_ x((sL1/ scopeLink
:argl x1
:arg2 x2
;scopeRel R1))

Fu— x((sLk / scopeLink
:argl xi
:arg2 Xj
;scopeRel Rk ))
Fu_x((e/event
:name ‘eventName’
:arguments (a / argumentStructure
:opl (pl / participation
:participant (x1 / entity
:individuation il

T)

:opk (pk / participation
:participant (xk / entity
:individuation ik
)
= <scope argl="#x1 arg2="x2" socpeRel="R1”>

<scope argi="#xi arg2="xj” socpeRel="Rk”>
<event xml:id="¢” pred="eventName” >
<participation event="#e” participant="#x1" distributivity="d1” semRole="sR1” >

< entity xxml:id=x1 individuation="11"...>

<participation event="#e” participant="#xk” distributivity="dk” semRole="sRk” >
< entity xxml:id=x1 individuation="1k”...>

etc.
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Abstract

While copredication has been widely investi-
gated as a linguistic phenomenon, there is a
notable lack of systematically annotated data
to support empirical and quantitative research.
This paper gives an overview of the ongoing
construction of Cococorpus, a corpus of copred-
ication, describes the annotation methodology
and guidelines, and presents preliminary find-
ings from the annotated data. Currently, the
corpus contains 1500 gold-standard manual an-
notations including about 200 sentences with
copredications. The annotated data not only
supports the empirical validation for existing
theories of copredication, but also reveals reg-
ularities that may inform theoretical develop-
ment.

1 Introduction

Inherently polysemous nouns have multiple mean-
ing facets. For example, the noun ‘breakfast’ has
an object facet referring to its food reading, and
an event facet referring to its dining reading. It is
common to analyze its semantic type as a “dot-type’
food ¢ event (Pustejovsky, 1995; Cruse, 1995). Dif-
ferent meaning facets of a dot-type noun can be
predicated by multiple predicates at the same time.
This phenomenon is referred to as copredication
(Pustejovsky, 1995; Asher, 2011). In (1), the verb
‘bring’ targets the object facet while ‘late’ targets
the event facet.!

bl

(1) Go bring your new sister some late breakfast.

Coercion, by contrast, refers to the phenomenon
where the predicate targets a facet which is not
available in the noun. (2) is an example of coercion.

!The example sentences in the paper are all taken from
our annotated data, which come from BookCorpus (Zhu
etal., 2015), accessed via https://huggingface.co/
datasets/bookcorpus/.

The verb ‘resist’ targets an event facet, but ‘novel’
is an object ¢ info noun without event facets.

(2) 1 resisted a second novel for 14 years until
Jack became a way out of a trap I got myself
into with a multi-book contract.

Copredication has been studied extensively in
linguistics. For example, a number of studies fo-
cus on the restrictions and the orders of copredi-
cation. Asher (2011) observed an asymmetry in
the copredication of the polysemous noun ‘city’.
Retoré (2014) noticed that football team reading
of the polysemous noun ‘Liverpool’ cannot copred-
icate with other readings. Chatzikyriakidis and
Luo (2015) concluded that the copredication of
‘newspaper’ related to the organization reading is
relatively restricted compared to its other facets.
Ortega-Andrés and Vicente (2019) proposed the
concept of ‘activation package’ to explain the pos-
sibility of the copredication over ‘school’. Sutton
(2022) discovered that the physical entity and even-
tuality reading of ‘statement’ cannot cooccur in a
copredication construction, but either reading can
copredicate with the informational content reading.
Murphy (2024) claimed that complexity and coher-
ence are the decisive factors for the predicate order
within a copredication. Michel and Lohr (2024)
further suggested that context is a more fundamen-
tal factor and explained the order of copredication
with the notion of “expectation”. Chen et al. (2025)
proposed a distinction between ‘primary facets’
and ‘secondary facets’ to explain the asymmetry in
the copredication of food ¢ event nouns. However,
most of these previous work is based on a small
number of introspectively constructed sentences
or cherry-picked typical cases, and there is little
quantitative research on copredication to prove or
disprove the proposed theories. Also, previous
work mainly focused on prototypical copredication



instances, while a lot of borderline cases are not
well-represented.

These limitations show the need of an anno-
tated corpus of sentences with copredication. Cur-
rently there are few corpora related to copredica-
tion. Hanks and Pustejovsky (2005) created a lex-
icon with corpus usage patterns of words with se-
mantic types information. However, the focus is
on verbs instead of polysemous nouns and copredi-
cation constructions are not specifically addressed.
Alonso et al. (2013) annotated in total 4500 sen-
tences from three languages containing regular pol-
ysemous nouns, but most of the sentences contain
single predications instead of copredications, and
copredication is only treated as a kind of under-
specification. Another valuable resource focusing
on semantic types targeted by predicates is T-PAS
(Typed Predicate Argument Structures; Jezek et al.
2014). T-PAS offers argument structure patterns
for Italian verbs, annotated with semantic types. It
also provides corpus instances for each verb pat-
tern. However, although T-PAS includes a range
of semantic types and is not limited to simple type
nouns, instances involving dot-types are relatively
infrequent, and the focus is on single-type predica-
tions. To our knowledge, no corpus to date has a
specific focus on copredication.

In this paper we describe the construction of Co-
cocorpus, an ongoing project that aims at a corpus
with copredication and coercion annotations. The
current version is restricted to English. Up to now,
we have mainly been targeting the annotation of
copredication, covering three kinds of dot-types,
and we have manually annotated about 1500 gold-
standard sentences from BookCorpus (Zhu et al.,
2015) where a polysemous noun is predicated by
multiple predicates, including around 200 copredi-
cation sentences. Cococorpus also contains around
18000 silver-standard sentences acquired through
automatic annotation.

2 Annotation overview

For our copredication annotation, we focused on
three common dot-types in language: food * event,
info * event, and object * info, which are related to
the three major ontological categories phys(ical)-
obj(ect), information, and event.” These dot-types
are selected because they are relatively better-
studied and their facets are rather easy to distin-
guish from each other.

2food is a subtype of phys-obj

For each dot-type, five nouns with relatively high
frequency and little ambiguity are selected. The
selected nouns are listed in Table 1. At the mo-
ment, we focus on the copredication construction
V+Adj+N for annotation. The source of our data is
BookCorpus (Zhu et al., 2015), not only because
it is free and easily accessible with a considerable
number of sentences, but also because of the diver-
sity of the genres of the texts and the contemporary,
naturalistic language of the texts.

The annotation pipeline includes the following
stages:

1. Automatic extraction of target constructions
containing the selected nouns

2. Preliminary annotation using the classifier
from Yavas et al. (2023)

3. Manual annotation by two trained annotators
4. Disagreement resolution through discussion

More specifically, the annotation focuses on the
relationship between each selected noun and the
adjective or verb in the sentence that predicates the
noun. For example, in (3), the relation between ‘ate’
and ‘breakfast’ would be annotated as ARTIFACT,>
and the relation between ‘quick’ and ‘breakfast’
would be annotated as EVENT.

(3) They packed their bags, ate a quick breakfast
of dry cereal and headed south.

Our labeling scheme primarily follows the original
labels of the classifier. The basic facet selection
labels consists of ARTIFACT for the predication
over the object facet, INFORMATION for the predi-
cation over the info(rmation) facet, and EVENT for
the predication over the event facet. To account for
cases where a predicate simultaneously targets mul-
tiple facets,* we added four composite labels: ARTI-
FACT_INFO, ARTIFACT_EVENT, EVENT_INFO, and
ARTIFACT_EVENT_INFO. Furthermore, coercion is
distinguished from facet selection during human
annotation, so four additional labels are employed:
COERCION_ARTIFACT, COERCION_EVENT, COER-
CION_INFO and COERCION_OTHER, which indicate

3This label stands for the object facet. It comes from the
T-PAS taxonomy, from which our classifier has been trained
on. In this paper the annotation labels are presented in small
capitals, and semantic types are presented in italics.

“e.g. in ‘read a book’, ‘read’ targets both the object facet
and the info facet of ‘book’.



Dot types

Selected nouns

food * event
info ¢ event
object * info

breakfast, buffet, dinner, feast, meal
conversation, lecture, response, speech, submission
brochure, diary, novel, summary, textbook

Table 1: The selected nouns of each dot-type

coercion to the object facet, event facet, info facet,
and other facets, respectively. Although theoreti-
cally, facet selection and coercion can both happen
in one single predication, and coercion can involve
multiple facets, our current annotated corpus does
not contain such instances, and therefore the cor-
responding combined labels are not implemented
yet. Additionally, it is usually unclear which facets
light verbs target in copredication constructions, so
we specifically annotate light verbs with the label
LVB and exclude them in our current research, such
as the relation between ‘have’ and ‘dinner’ in the
light verb construction ‘have an early dinner’. And
for technical reasons, deleting sentences directly
during annotation is not possible, so we also em-
ploy a label called DELETE to mark the exclusion
of a sentence.

3 The construction of the corpus

3.1 Automatic extraction and preliminary
classification

We extract sentences containing the candidate
nouns from the BookCorpus and parse them using
spaCy’s transformer-based pipeline for English.’
Our goal is to identify sentences where candidate
nouns are the direct object of a verb (dobj) and
modified by an adjective (amod) simultaneously.
Sentences meeting both criteria are classified in the
next step using the classifiers developed by Yavas
et al. (2023) for copredication detection.

In their study, Yavas et al. (2023) develop mul-
tilingual classifiers to identify semantic argument
types in both verbal and adjectival predications.
They train separate binary support vector machine
classifiers for several semantic types. These clas-
sifiers employ contextualized word embeddings
generated by pre-trained language models, specifi-
cally the multilingual RoBERTa model (Conneau
et al., 2020). Given their contextualized word em-
beddings in the sentences as input, the classifiers
classify the relation between the predicate and its ar-
gument based on the targeted semantic type. Fig. 1

5spacy.io/models/en#en,core,web,trf

illustrates the classification process. Yavas et al.

A -y

|
-

Figure 1: The figure illustrates the working principles
of the classifiers developed by Yavas et al. (2023). The
classifiers are trained to classify the relation between
a predicate and its argument in a sentence using their
contextualized word embeddings from a pre-trained lan-
guage model as input.

The cat ate

LM
the food.

(2023) demonstrate that these classifiers effectively
detect verb-adjective copredications across multi-
ple languages, making them well-suited for our
study. Specifically, we employ six classifiers cor-
responding to three semantic types for both verbal
and adjectival predications: information, event, and
artifact. An example of copredication detection us-
ing the classifiers is illustrated in Fig. 2.

3.2 Manual annotation

3.2.1 Annotation platform and format

The manual annotation and adjudication were con-
ducted using the INCEpTION annotation platform
(Klie et al., 2018).° As illustrated in Fig. 3, the
annotation interface displays the automatic anno-
tation, with each relation between a predicate and
a noun represented by a labeled directional arrow.
Annotators could modify the relations by select-
ing the corresponding arrows and adjusting the as-
signed labels through a drop-down menu on the
right side of the page.

The adjudication interface (Fig. 4) employs a
color-coded system to indicate the annotation status
of the sentences. On the left side, the green cells
and the white cells mark sentences that require
no further modification: Green indicates that the
annotators did not change the automatic annotation,
and white indicates that they changed it in the same
way. Red cells indicate unresolved disagreements.

6inception—project.github.io



TN

We organized a vegetarian dinner.

eventVerb: 1 eventAdj: 0
artifactVerb: 0 artifactAdj: 1
infoVerb: 0 infoAdj: 0

[Copredication: True]

Figure 2: Classification of verbal and adjectival predi-
cations in a sentence. Copredication is detected when
different types of classifiers assign positive labels to
different predications.

The adjudication panel presents a comparative view
of both annotators’ decisions in the central display
area. The adjudicator could either select one of the
existing annotations or create a new annotation in
the upper panel to establish the final decision.

3.2.2 Annotation guidelines

Our annotation distinguishes facet selection from
argument coercion. For example, in (4-a), the pred-
icate ‘finish’ targets the type event, which is not
a meaning facet of the noun ‘novel’, so the rela-
tion between ‘finish’ and ‘novel’ is annotated as
COERCION_EVENT; in (4-b), although the noun
‘novel’ does have an info facet, coercion still occurs
because according to the context, the content the
person ‘posted’ is the metadata of the novel (e.g.
description or advertisement) instead of the actual
content, so the relation should be annotated as CO-
ERCION_INFORMATION instead of INFORMATION.

(4) a.lreally have to finish this current novel be-
fore researching another one.
b. I have posted the new novel Rome’s Evolu-
tion on Amazon, B & N, Kobo and Smash-
words.

Regarding facet selection, the nouns in the current
annotation task are preselected, so it is clear which
facets these nouns have. The major annotation
task thus reduces to identifying which facets are
targeted by given predicates. Operationally, we
distinguish selected facets by substitution. Taking
the object facet as an example, replace the dot-type
noun with physical objects such as ‘stone’. The

"While events such as reading and writing are often ana-
lyzed as being part of the qualia structure of ‘novel’, they do
not count as formal quale but as telic quale (cf. Pustejovsky
1995, Sect. 6.2); that is, they do not qualify as event facets of
the noun.

phrase ‘throw the stone’ is felicitous but ‘#memo-
rize the stone’ is semantically anomalous, which
proves that ‘throw’ targets object facets but ‘mem-
orize’ cannot.

The facet selection of certain predicates is
context-dependent, requiring annotators to deter-
mine the most possible targeted facets based on the
context from the sentence. As a representative case,
the verb ‘remember’ can target only the object facet
of ‘breakfast’ (as in (5-a)) or target both the event
and the object facets of ‘meal’ simultaneously (as
in (5-b)).

(5) a.Her pleased expression tells me she likes
that I remember her favorite breakfast.

b. Once passed the initial security checkpoint
it occurred to Jane that she could not re-
member her last meal, but there were lines
outside all the food stalls.

Some predicates exhibit a high flexibility in mean-
ing facet selection or their predication involve other
mechanisms instead of standard facet selection. For
example, in ‘love the book’, any part of the book
can be targeted by ‘love’; in ‘his own book’, the
adjective ‘own’ is more focused on the possession
relation instead of the facets of ‘book’. In such
cases, determining the targeted facets becomes both
methodologically challenging and theoretically un-
informative. Therefore, these predicates were sys-
tematically excluded from our annotation. These
predicates include:

* ‘like’ verbs: like, love, hate, prefer
* ‘equal’ verbs: be, equal, mean
* quoting verbs: say, mention

* adjectives describing type/token: certain, par-
ticular, single, same, such

* adjectives describing number: many, much,
more, enough, some, few, extra

* adjectives describing entirety/identity: own,
whole, entire, complete, actual, real, other,
another

* adjectives describing quality: good, nice, fine,
best, great, fantastic, wonderful, amazing, bad,
awful
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4 The analysis of the annotation

4.1 Statistics of the annotated data

The extraction process yielded varying numbers of
candidate sentences across different dot-types. For
the selected food * event nouns, we extracted 6838
sentences with multiple predication from BookCor-
pus. From this subcorpus, we randomly selected
300 ‘positive candidates’ where the classifier de-
tected copredication (the verb-noun relation and
the adjective-noun relation are different) and 300
‘negative candidates’ (both predicates target the
same facet). For info * event nouns, we got 9129
sentences with multiple predication, from which
we similarly selected 300 positive and 300 negative
cases for annotation. object ¢ info nouns provided
only 832 sentences in total due to the relatively low

Vobj Vboth Vcoercion by

Agy; 303 16 12 1 332
Agy 108 42 17 2 169
Apoth 2 4 6

by 413 62 29 3 507

Table 2:
nouns

Statistics of the annotation of food ® event

frequency of the five chosen nouns. Consequently,
we selected only 150 ‘positive’ and 150 ‘negative’
candidates for annotation.

4.1.1 food * event

Among the 600 chosen sentences of the five
food ¢ event nouns, 507 valid annotations were
obtained. Around 100 sentences were excluded,



mainly because they involve light verb construc-
tions or parsing errors. Table 2 reveals the fre-
quency of the predicate tokens that target different
facets of the nouns.® The majority of verbs (413
out of 507) target the object facet, and approxi-
mately two-thirds of adjectives (332 out of 507)
target the object facet. Additionally, around 30
sentences contain predicates that simultaneously
target both facets. Furthermore, three sentences
were identified as involving a coercion.

(6) a.“I promised you guys a hot meal”, said
Ellen, sighing.
b. Her expression changes to that of a lioness
stalking her next meal.

(6) presents two annotated instances of coercion.
In (6-a), the verb ‘promise’ typically targets an
event facet and the sentence means ‘I promised
to get you guys a hot meal’. Although the noun
‘meal’ has an event facet, the type of the event facet
is eating, which is not the giving event ‘promise’
targets. Thus, the relation between ‘promise’ and
‘meal’ is annotated as COERCION_EVENT. In (6-b),
the object of the verb ‘stalk’ usually needs to be an
animate object rather than food, so the predication
is annotated as COERCION_OTHER.

While our annotation can provide empirical evi-
dence for some theoretical analyses on copredica-
tion, we are not yet able, due to the limited number
of dot types and copredication instances, to fully
validate or falsify theories related to dot objects
with multiple facets (as in Asher, 2011, Ortega-
Andrés and Vicente, 2019, Sutton, 2022, etc.) or
specific to word items and context (as in Michel and
Lohr, 2024). Murphy (2024) proposed a principle
called Incremental Semantic Complexity (ISC) and
concluded that in copredication, the concrete read-
ings would come earlier than abstract readings (in
linear order). It is assumed that physical objects are
more concrete than information, and information
is more concrete than events. This assumption is
supported to a large extent by our annotation statis-
tics on copredication over food ® event nouns. As
shown in Table 2, in most copredication instances,
the verb, which precedes the adjective, is target-
ing the object facet. However, there are still 16
cases where the verb targets the event facet, indi-

8,1, stands for the cases where the verb targets the object
facet; Vo, means that the verb targets both facets; Veoercion
means the verb is annotated as having coercion. Similar inter-
pretations apply to the other symbols of the table.

cating that the ISC is rather a tendency than a strict
principle.

As observed in Chen et al. (2025), for
food * event nouns in the copredication pattern
V+Adj+N, the verb targeting the event facet and
the adjective targeting the object facet is a pre-
ferred order. When the adjective instead targets the
event facet, copredication is only possible when
the adjective is facet-addressing. Facet-addressing
adjectives, contrary to facet-picking adjectives, are
adjectives that do not affect the availability of a
facet of a dot-type noun. For example, ‘quick’ is a
facet-addressing adjective, because ‘quick lunch’ is
still a dot-type and can be copredicated by object-
targeting verbs like ‘cook’ and ‘order’. By contrast,
‘slow’ is a facet-picking adjective since the object
facet is not available anymore in ‘slow lunch’, and
‘#cook a slow lunch’ or ‘#order a slow lunch’ are
not acceptable. However, according to Table 2,
only 16 cases align with the assumption that object
facet is targeted first, whereas there are 108 cases
where the copredication works in the less preferred
direction. This discrepancy can be partially ex-
plained by the dominance of object-targeting verbs
in the corpus.

Further analysis of the 108 copredication cases
with the event-targeting adjectives reveals that there
are only 23 adjective types in the 108 cases. These
adjectives fall into the following four semantic cat-
egories:

* order related: first, last, next, fourth, new

* time related: quick, slow, early, late, occa-
sional

* specialness related: special, customary, regu-
lar, unexpected, obligatory, worthy, easy

* other: romantic, solitary, civilized, corporate

Notably, all of them except ‘slow’ are facet-
addressing adjectives. In all the copredication in-
stances involving ‘slow’, the verb was always ‘eat’
in our dataset. We discovered in previous studies
that ‘eat’ can also take food * event nouns modified
by any adjectives as objects, probably due to its
relatively light meaning in the context of meals.
Moreover, the phrase ‘eat a slow meal’ could be
understood as eating a meal slowly, which makes
the phrase felicitous.



Vinf Veu Vboth V coercion % Vob] Vinf Vboth V coercion %
App 53 28 1 1 83 Aop; 56 2 12 70
A, 14 189 2 205 Ay 30 31 96 23 180
Y 67 117 3 I 288 Acoercion 1. 1 1 3
X 87 34 109 23 253

Table 3: Statistics of the annotation of info ® event nouns

4.1.2

From the initial set of 600 chosen sentences con-
taining info * event nouns, only 288 yielded valid
annotations. The low proportion of valid annota-
tions is due to two factors: (1) the selected nouns
are deverbal nouns and frequently occur in light-
verb constructions, and (2) ‘response’, ‘submission’
and ‘speech’ also have other meanings unrelated to
info facets. The distribution of facet selection for
these info * event nouns is presented in Table 3.

In the 288 instances of multiple predication,
there are only 42 instances (14.6%) of copredi-
cation. In 14 of the instances, the verb targets the
info facet and the adjective targets the event facet;
in the other 28 instances copredication works in
the other order. This implies either the ISC from
Murphy (2024) might be too strict or information
and event are actually close to each other in terms
of complexity.

The proportion of copredication over info ® event
nouns is significantly lower than that observed with
food * event nouns. This is consistent with the ob-
servation in Chen et al. (2025) that for info * event
nouns, both facets tend to be secondary facets, that
might be inaccessible if the other facets are tar-
geted first, and copredication in the construction
V+Adj+N can only happen when the adjective is
facet-addressing.

The 42 copredication instances only include 10
different adjective types. These adjectives can be
classified into the following four semantic cate-
gories and they are all facet-addressing predicates:

info * event

* order related: last

* time related: rapid, earlier, lengthy, little
» atmosphere related: bickering, heated

* speaker related: private, unwilling, hasty

4.1.3 object ¢ info

The distribution of predications over object ® info
nouns is presented in Table 4, derived from 253
valid annotations out of 300 candidate sentences.

Table 4: Statistics of the annotation of object * info
nouns

Vovi  Vinf/Viotn  Veoercion 2
Aob; 56 14 70
Ay 30 127 23 180
Acoercion 1 2 3
b 87 143 23 253

Table 5: Updated statistics of the annotation of ob-
ject * info nouns

This dot-type exhibits a notably higher frequency
of coercion, with the coercion to the event facet
being particularly predominant. In 22 of the 23
coercion instances, the verb targets an event facet,
suggesting a possible tendency of the direction of
coercion.

Regarding copredication, the 32 instances re-
vealed a significant asymmetry, which is consis-
tent with the ISC suggested by Murphy (2024) but
seems contradictory to the observation in Chen et al.
(2025). According to Chen et al. (2025), there is lit-
tle restriction on the copredication of object * info
nouns and copredication can happen in both orders.
However, in only two cases in our annotated data,
the verb targets the event facet and the adjective tar-
gets the object facet. This may be attributed to two
factors. First, the frequency of info-targeting adjec-
tives is relatively high (180 out of 253 instances).
Secondly, high-frequency verbs like ‘read’, ‘write’,
and ‘publish’ are annotated as targeting both facets,
resulting in a high number in the third column of
the table. Interestingly, in 96 of the 109 instances,
the adjective targets the info facet, suggesting that
verbs like ‘read’ probably “mainly” targets the info
facet. If we take this into account and combine the
cases where the verb targets the info facet and the
verb targets both facets, the updated statistics (as
in Table 5) reveals a more balanced distribution of
copredications.

4.2 Disagreement analysis

The inter-annotator agreement is listed in Table 6.
The primary reasons of inter-annotator disagree-



Dot types ~ Agreement
food e event 0.64
info ¢ event 0.43

obj ¢ info 0.67

Table 6: The inter-annotator agreement in Cohen’s
Kappa

ment can be summarized as follows.

4.2.1 The exclusion of the sentences

As is in (7), the adjective ‘complete’ refers to part-
whole relations and can target any facets; so one
of the annotator followed the guideline and labeled
DELETE while the other annotator decided by con-
text, which suggests that ‘complete’ targets the info
facet, and annotated INFORMATION.

(7) To buy the complete novel, Trail of Storms,
click here.

4.2.2 Difficult contexts

In some sentences, the predicate can target both
facets of the noun, but the context provided by the
sentence is insufficient or complicated, which also
results in the disagreement between annotators.

(8) a.Do you remember that first dinner?

b. He was cooking a special dinner for her
and he had finally found the perfect ring to
put on her finger, a heart shaped diamond
surrounded by smaller stones and set in plat-
inum.

The annotation of (8-a) presented a challenge due
to lack of context. The annotators labeled ARTI-
FACT and EVENT respectively. The adjudication
process selected EVENT as the final decision, be-
cause conceptually, it is more plausible to recall
a dining event while forgetting specific culinary
details than remembering only the food while for-
getting the associating eating event. Thus, the event
facet is established as the default selection for such
contextually underspecified cases in terms of re-
membering a meal.

In (8-b), the context provides competing clues.
The verb ‘cook’ implies a special food preparation,
while the sentential context subsequently indicates
the dining experience being ‘special’, resulting in
the divergent annotation of the relation between
‘special’ and ‘dinner’. The final decision is that

‘special’ targets the event facet, as the contextual
evidence provided no substantive indication of un-
usual food characteristics that warrants an object
facet selection. This annotation example reflects
the difficulty in the identification of copredication
regarding predicates with a wider choice of facets.

4.2.3 Borderline light verbs

There is little consensus regarding the definition of
light verb constructions, which is reflected in our
annotation of high-frequency info ¢ event noun pat-
terns including ‘give a speech/lecture’, ‘make a re-
sponse/speech/conversation’ and ‘deliver a speech’.
One annotator label them as LVB and the other
treat them as regular verb phrases, contributing
substantially to the relatively low agreement in the
annotation of info * event nouns.

To resolve the disagreement, we implemented
the diagnostics proposed by Fleischhauer and
Neisani (2020), such as replacing the verb with its
synonyms and examining the acceptability and the
meaning of the new phrase. Application of these
diagnostics reveal that the verbs ‘deliver’, ‘give’
and ‘make’ cannot be easily substituted (‘#send a
speech/lecture’, ‘#produce a conversation’ are un-
grammatical). Consequently, the verbs mentioned
above are regarded as light verbs during the final
adjudication.

4.2.4 Unclear distinctions between facets

Some of the disagreement arises from the unclear
distinctions between facets, especially the object
facet and the info facet of object ¢ info nouns.

(9) a. He tried to talk a lot about theories and make
funny stories at times to let students feel
like they were not drones downloading the
latest textbook that the publishing company
decided could be revised for the twelfth time
in a row for twelve years straight.

b. During this time, she published a short
novel.

The ontological status of digital texts presents a sig-
nificant challenge to our annotation, as illustrated
in example (9-a), which involves the predication
over electronic versions of textbooks rather than tra-
ditional physical books. It is arguable whether the
PDF file and the strings in the computers are a kind
of physical object or more about the information.
A similar puzzle also exists with traditional pa-
per books, as demonstrated in example (9-b). The



adjective ‘short’ unambiguously targets the info
facet of the ‘novel’, but at the same time, the length
of the printed characters in the physical book is
also short. The printed symbols are ontologically
different from the object facet of the ‘novel’, which
is usually made of paper and consists of covers,
and also different from the info facet of the ‘novel’,
which does not have a physical form. Frequent
verbs including ‘read’ and ‘write’ also have the
same problem. The entity a person ‘read’ in a novel
is not the paper material but rather the printed mat-
ter on the paper, which is not exactly the object
facet of ‘novel’. The statistics shown in Fig. 4 also
suggests that the facet these verbs target is proba-
bly closer to info facet than object facet. Currently,
the label INFORMATION is decided for both con-
troversial cases, but these disagreements highlight
a need for a comprehensive revisit of the analysis
of object * info nouns and an investigation of the
possible existence of a third meaning facet.

4.2.5 Borderline coercions

The unclear distinction between coercion and facet
selection is also a reason for the disagreement be-
tween annotators.

(10) a. Anticipating an angry conversation he
would not want to overhear, Mark hurried
to the shower.

b. It will handle all your daily chores, pro-
vide intelligent conversation and need ab-
solutely no maintenance.

The examples (10-a) and (10-b) exemplify a sys-
tematic pattern of human-targeting adjectives mod-
ifying info  event nouns, relating to the behavioral
manner of the participant during the event. On
the one hand, the constructions display typical fea-
tures of coercion. For example, the syntactic trans-
formation of these phrases are restricted. Trans-
formations such as ‘?The conversation is angry’,
‘“#It provides a conversation that is intelligent’ are
marginally acceptable or unacceptable. Further-
more, these adjectives cannot easily modify the
event facet or info facet of the nouns of other types,
e.g. ‘7an angry book’ requires some context to be
acceptable, and ‘#an intelligent meeting’ is infelic-
itous.

On the other hand, the treatment of these cases
as facet selection can also be justified. First, the
interpretation of the phrase is specific, unlike the
typical coercion examples such as ‘finish the book’,

where the event that is ‘finished’ is implicit and
needs to be specified by context. Second, the us-
age of human-targeting adjectives for info * event
nouns is productive. Other adjectives of this kind
including ‘cheerful’, ‘friendly’, ‘polite’, and ‘hon-
est’ modifying info ¢ event nouns also exist in our
annotated data.

Currently, these instances are annotated as facet
selection. A more comprehensive analysis and an-
notation on coercion will be left for future research.

5 Conclusion and future work

The construction of Cococorpus is an ongoing
project. Currently, we achieved an annotation of
more than 1000 sentences with multiple predica-
tions over inherently polysemous nouns, among
which 198 sentences exhibit copredication. The
annotated data can serve as an empirical evi-
dence for some linguistic analyses on copredica-
tion, such as a tendency of ISC from Murphy
(2024) and the distinction between primary and
secondary facets of polysemous nouns from Chen
et al. (2025). The annotated data and annotation
guideline are published at the project Github page
(https://github.com/CoCoCo-Project).

Many aspects of copredication remain to be ad-
dressed in future annotation efforts. The current
annotation framework is limited to the construc-
tion V+Adj+N, while other typical copredication
constructions, such as (reduced) relative clauses
and multiple adjectives, are yet to be incorporated.
Furthermore, the existing coverage of dot-types
and nouns is also relatively limited. We plan to
expand our annotation scope to include: (1) ad-
ditional dot-types and lexical items, particularly
nouns exhibiting multiple facets (e.g., school, city)
and those with debatable facet classifications (e.g.,
annotation); (2) a broader range of predicate types;
(3) cross-linguistic investigations to examine poten-
tial variations in copredication phenomena across
different languages.
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Abstract

The definition of rigorous and well-structured
annotation schemes is a key element in the
advancement of Natural Language Processing
(NLP). This paper aims to compare the perfor-
mance of a general-purpose annotation scheme
— Text2Story, based on the ISO 24617-1 stan-
dard — with that of a domain-specific scheme
— i2b2 — in the context of clinical narrative
annotation; and to assess the feasibility of har-
monizing ISO 24617-1, originally designed for
general-domain applications, with a special-
ized extension tailored to the medical domain.
Based on the results of this comparative analy-
sis, we present Med2Story, a medical-specific
extension of ISO 24617-1 developed to address
the particularities of clinical text annotation.

1 Introduction

Developing robust and coherent annotation
schemes is key to the advancement of Natural Lan-
guage Processing (NLP). These schemes provide
formalized frameworks that define which linguistic
or domain-specific phenomena are to be annotated,
and how such information should be consistently
represented across datasets. By standardizing the
annotation process, they ensure that labeled data is
meaningful and interpretable to downstream algo-
rithms (Pustejovsky and Stubbs, 2012).
Throughout the years, several annotation frame-
works have been developed providing structured
labels and attributes for morphosyntactic (Marcus
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et al., 1993; Marneffe et al., 2021), semantic roles
(Palmer et al., 2005; Jindal et al., 2022; Baker et al.,
1998), coreference (Hovy et al., 2012), temporal
(Pustejovsky et al., 2003) and discourse relations
(Mann and Thompson, 1988; Prasad et al., 2018)
information. Additionally, multi-layer annotation
schemes that can cover different linguistic phenom-
ena (Basile et al., 2012; Bos et al., 2017; Silvano
etal., 2021; Bonn et al., 2024) have been proposed,
thus enabling a more overarching linguistic repre-
sentation. Concurrently, the growing demand for
annotated schemes has heightened the need for stan-
dardization and interoperability. Initiatives such as
the ISO 24617 — Semantic Annotation Framework
(ISO TC37/SC4, 2012) support the development
of reusable annotation models, thereby promoting
consistency and facilitating comparative evaluation
across datasets (Ide and Romary, 2006). For the
most part, these annotation schemes are domain-
general, designed to capture linguistic structure
and meaning in any type of text. Nevertheless,
some domains, such as the medical field, require
more specialized annotation approaches. Due to the
complexity and specificity of clinical language and
concepts, task-specific annotation schemes are es-
sential. These schemes are designed to capture en-
tities such as medical conditions, medications (Sun
etal., 2013), negation and uncertainty (Vincze et al.,
2008), and temporal information (Uzuner et al.,
2011; Roberts et al., 2021). Such domain-focused



schemes are crucial for enabling effective infor-
mation extraction in clinical settings, ultimately
supporting decision-making and research in health-
care.

Choosing between a general-purpose and a
domain-specific annotation scheme is a critical
design decision that significantly affects the qual-
ity, applicability, and transferability of annotated
datasets. Each approach offers distinct advantages
and limitations, depending on the project’s objec-
tives, the nature of the source texts, and the in-
tended downstream applications.

This paper pursues two main objectives: (1) to
compare the performance of a general-purpose an-
notation scheme with that of a domain-specific
scheme in the context of annotating clinical nar-
ratives; and (2) to explore the feasibility of har-
monizing ISO 24617-1, a general-domain scheme,
with a specialized medical branch. To that end, we
introduce Med2Story, an extension of ISO 24617
tailored to the medical domain.

The creation of Med2Story will enable the sys-
tematization of data relevant to different domains:
in linguistics, by supporting the study of issues
such as the aspectual properties of event-denoting
nouns; in computational research, by facilitating
the training of models for the extraction of medical
information; and in medicine, by promoting the
detection of patterns and the transformation of un-
structured data into structured data that is important
to clinical research.

The remainder of this paper is structured as
follows. Section 2 presents an overview of
general-purpose and domain-specific annotation
schemes. Section 3 describes the experimental
setup, including the methodology, dataset, anno-
tation schemes, and key findings. Section 4 intro-
duces the Med2Story annotation framework. Fi-
nally, Section 5 concludes the paper and outlines
directions for future work.

2 Related work

Over the past several decades, numerous annota-
tion schemes have been developed to address the
representation of grammatical and domain-specific
information in textual data. Within the scope of
this study, we distinguish between general-purpose
annotation schemes, which aim to capture linguis-
tic structures and meaning in a domain-agnostic
manner, and domain-specific annotation schemes,
which are tailored to encode specialized knowl-
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edge relevant to particular fields. General-purpose
schemes tend to offer broader linguistic coverage,
often requiring detailed linguistic expertise for ac-
curate annotation. In contrast, domain-specific
schemes are typically narrower in focus and de-
mand specialized domain knowledge (medical, eco-
nomic) for effective annotation.

While many annotation schemes have concen-
trated on individual linguistic levels, such as mor-
phological, syntactic, semantic, or pragmatic fea-
tures, there have also been efforts to develop com-
prehensive, multilayer frameworks that encompass
several of these dimensions. Among these, the
Universal Dependencies (UD) framework (Nivre,
2016; Marneffe et al., 2021) stands out for its
typologically-informed approach to morphosyntac-
tic annotation, enabling cross-linguistic compari-
son. In the realm of semantic annotation, frame-
works such as the Abstract Meaning Representation
(AMR) (Banarescu et al., 2013) and, more recently,
the Uniform Meaning Representation (UMR) (Jens
E. L. etal., 2021) focus on modeling multiple lay-
ers of meaning. UMR extends AMR to facilitate
document-level semantic annotation, incorporating
semantic roles, temporal relations, and discourse
structures. Another important contribution is the
ISO 24617-Semantic annotation framework (Se-
mAF), which includes multiple modules for the
annotation of temporal, referential, spatial, quan-
tificational, and semantic-role-related information,
among others. This framework offers a language-
agnostic, interoperable and theoretical neutral ar-
chitecture, allowing for its adaptation across lan-
guages with minimal modification. The Text2Story
annotation scheme (Silvano et al., 2021; Leal et al.,
2022), developed in compliance with ISO 24617
standards, is also a multilayer framework applied
to the annotation of morphosyntactic and semantic
information in European Portuguese texts.

Turning to domain-specific annotation, partic-
ularly within the biomedical and clinical domain,
the focus of the present study, there have been ef-
forts to develop annotation schemes that encode
both domain-relevant and grammatical informa-
tion. For instance, Albright et al. (2013) created an
annotation scheme with syntactic and semantic lay-
ers alongside medical concepts. Gonzdlez-Moreno
et al. (2025) annotated a dataset of Spanish clinical
records with semantic groups. The MERLOT cor-
pus (Campillos et al., 2018) comprises 500 French
clinical narratives annotated for linguistic, seman-



tic, and structural features. The i2b2 annotation
guidelines (Sun et al., 2012) include clinical and
temporal annotations. Oliveira et al. (2022) devel-
oped SemClinBr, comprising 1,000 clinical notes
in Brazilian Portuguese with semantic annotations,
while, for European Portuguese, Lopes et al. (2019)
compiled a set of 281 clinical case texts annotated
for medical entities. Despite these advances, most
existing clinical annotation resources exhibit sev-
eral limitations. As noted by Zhu et al. (2023),
inconsistencies are common, and comprehensive
annotation encompassing both domain-specific and
grammatical features is lacking.

Both general-purpose and domain-specific anno-
tation schemes possess distinct strengths and limi-
tations, which we assessed though the experiment
described in the following section.

3 The experiment

3.1 The methodology

To assess the efficacy of both general-domain and
domain-specific annotation schemes in capturing
temporal information within medical reports, an
experimental study was conducted utilizing two
distinct schemes: the Text2Story scheme (Silvano
et al., 2021; Leal et al., 2022) and the i2b2 scheme
(Sun et al., 2013). As outlined in Section 2, the for-
mer is predicated on ISO standards 24617, whereas
the latter was expressly designed for annotating
clinical texts in English. The selection of the
Text2Story annotation scheme was motivated by its
comprehensive nature, interoperability, language-
agnostic capabilities, and the potential for integrat-
ing, in a harmonized fashion, annotations across
multiple semantic layers — such as referential, se-
mantic roles, and spatial information, although the
current focus is solely on its temporal module. Con-
versely, the i2b2 scheme was chosen due to its
extensive validation and demonstrated capacity to
encode not only specific medical information but
also temporal features inherent in medical reports.

Following the selection of the annotation
scheme, six pseudonymized clinical reports from
patients diagnosed with Acute Myeloid Leukemia
(AML) written in European Portuguese were anno-
tated using the two distinct schemes. Subsequently,
the annotation outputs were systematically ana-
lyzed to evaluate the respective strengths and limita-
tions of each approach. Based on this comparative
analysis, the most effective strategy for annotating
both grammatical structures and domain-specific
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information in medical reports was identified.

3.2 The dataset

The dataset used in this study consists of six
pseudonymized medical reports written in Eu-
ropean Portuguese, originating from multidisci-
plinary group consultations involving six patients
diagnosed with AML and followed at the Por-
tuguese Oncology Institute in Porto, Portugal (IPO-
Porto). Access to these documents was granted
by the IPO-Porto Ethics Committee, and the re-
search project was conducted within the framework
of a data management plan approved by the insti-
tute (Rb-Silva and Karimova, 2021). The reports
exhibit a complex temporal structure, as they in-
corporate relevant clinical history, diagnostic tests
performed and their results, the patient’s clinical
trajectory leading up to the AML diagnosis, and the
proposed treatment plan. The length of the reports
varies, reflecting the amount of information avail-
able for each patient. The documents analyzed
range from 115 to 316 words, with an average
length of 210 words. This variation was inten-
tional, as it allows for the investigation of whether
text length influences the temporal complexity of
the medical narrative and the annotation process.

3.3 The annotation

The annotation tool used in this study was the
BRAT Rapid Annotation Tool (BRAT), developed
by Stenetorp et al. (2012). Regarding the annota-
tors, an analysis of inter-annotator performance dif-
ferences conducted by Roberts et al. (2008) showed
that a combination of linguistic and clinical exper-
tise among annotators tends to result in higher an-
notation quality. The authors also argue that a docu-
ment should not be annotated by a single annotator,
as individual annotation may reflect several issues,
including annotator-specific idiosyncrasies, occa-
sional errors, and consistently lower performance.
Based on these findings, the annotation team in this
study consisted of one annotator and two curators
with different expertise in the field of semantics.
The annotator had a background in linguistics and
pharmaceutical sciences, while the curators had ex-
tensive experience in linguistics. The annotation
process followed a two-tier methodology: the ini-
tial annotations were carried out by the annotator
and then reviewed by one of the curators. To ensure
consistency and address ambiguities, weekly meet-
ings were held with all team members to discuss
challenging cases and refine annotation guidelines.



Six pseudonymized clinical reports were anno-
tated according to two schemes: the i2b2 anno-
tation scheme (Sun et al., 2013) and the tempo-
ral layer of the Text2Story scheme (Silvano et al.,
2021; Leal et al., 2022). In both cases, the anno-
tation followed a two-phase approach: in the first
phase, events and temporal expressions were iden-
tified and annotated; in the second phase, temporal
relations between these elements were established.
This methodological separation between the anno-
tation of entities and the annotation of relations
was designed to enhance coherence and reliabil-
ity. Annotating events and temporal expressions
separately allowed for a clearer definition of the
narrative’s core elements prior to the relational anal-
ysis. As observed during the process, annotating
events and relations simultaneously could compro-
mise consistency across documents due to evolving
annotation criteria. Therefore, the staged approach
was essential for ensuring uniformity in the appli-
cation of annotation standards.

3.4 The annotation schemes

34.1 Text2Story — an ISO-based general
annotation scheme

The temporal layer of the Text2Story annotation
scheme is based on the ISO 24617-1:2012 standard,
Language Resource Management — Semantic An-
notation Framework (SemAF) — Part 1: Time and
Events (SemAF-Time, ISO-TimeML) (ISO-24617-
1, 2012). This layer encompasses the annotation
of events, temporal expressions, and temporal rela-
tions among these elements.

The EVENT category is defined as any eventu-
ality that occurs or happens, as well as states or
circumstances with temporal relevance — that is,
elements directly associated with a temporal refer-
ence or change throughout the text. According to
the scheme, events are classified into the following
categories:

Occurrence: a situation that takes place or oc-
curs;

State: a situation in which something holds or
is considered true, with temporal relevance;

Reporting: an action by which an entity (per-
son or organization) declares, narrates, or reports a
situation;

Perception: a situation involving the physical
perception of another situation;

Aspectual: an event focusing on a specific as-
pect of another event (e.g., beginning, end, or con-

44

tinuation);

Intensional Action: an event that introduces
another event as an argument within an intentional
context;

Intensional State: a state that introduces an-
other event as an argument within an intentional
context.

Each event is further annotated with attributes
that specify its semantic and morphosyntactic prop-
erties, including:

Type: the type of event (state, process, and tran-
sition);

Tense: the grammatical verb tense (past, present,
and future);

Aspect: verbal aspect (e.g., perfective, imperfec-
tive, progressive);

Polarity: polarity value (positive or negative);

Vform: verb form (gerundive, infinitive, and
participle);

Mood: verb mood (subjunctive, future, condi-
tional, and imperative);

Part of Speech: grammatical category (e.g.,
verb, noun, adjective);

Modality: expressed modality (e.g., epistemic,
deontic).

TIMEXS3 refers to temporal expressions rep-
resenting time units. TIMEX3 expressions are
annotated with one of the following tags: Date,
Time, Duration, and Set. Additionally, the scheme
includes the tag PUBLICATION_TIME, which
marks the moment when the text was published.

Temporal relations are represented through
TLINK, which describes links between two events,
between two temporal expressions, or between an
event and a temporal expression. Possible rela-
tions include: before, after, includes, is_included,
identity, begins, ends, begun_by, and ended_by.

34.2

The 12b2 temporal annotation scheme, also based
on the ISO-TimeML standard, comprises the an-
notation of events (EVENT), temporal expressions
(TIMEX3), and temporal relations (TLINK) among
these elements.

EVENT refers to events mentioned or described
in clinical narratives that are relevant to reconstruct-
ing the patient’s clinical timeline. These events
include, among others, symptoms, diseases, treat-
ments, tests, and actions related to admission, trans-
fer, or discharge from clinical departments. The
scheme defines several types of events, namely:

i2b2 — a specialized annotation scheme



Problem: Includes patient complaints, symp-
toms, diseases, and diagnoses;

Test: Refers to clinical (laboratory or physical)
tests and their results;

Treatment: Covers medications, surgeries, and
other clinical procedures;

Clinical Department: Used to mark the clinical
units to which the patient was admitted;

Evidential: Verbs expressing demonstration, re-
porting, or evidence are annotated as EVENTS,
since, in clinical contexts, the source of informa-
tion can be as important as the information itself;

Occurrence: This is the default EVENT type
and is used for all other clinically relevant events
that occur to the patient.

In addition to event type, EVENT may also be
annotated for polarity (positive or negative) and
modality, the latter being categorized as: factual,
hypothetical, hedged, conditional, possible, or pro-
posed.

TIMEXS3 refers to temporal expressions indicat-
ing dates, times, durations, and frequencies. The
scheme also includes the SECTIME tag, which
records the creation date of the clinical report.

TLINK denotes temporal relations between
EVENT and TIMEX3, and can assume the fol-
lowing values: before, after, begun_by, ended_by,
simultaneous, overlap, and before_overlap.

3.4.3 The findings and discussion

The annotation schemes were successfully applied
to the corpus under analysis; however, several limi-
tations were identified throughout the process and
will be discussed below.

Regarding the i2b2 annotation scheme, one of
the main obstacles concerned the annotation of enti-
ties that, while clinically relevant, did not constitute
eventualities. Entities such as clinical departments,
hospital institutions, or drugs were annotated as
events, which introduced difficulties in establish-
ing temporal relations with actual events. Accord-
ing to the i2b2 guidelines, anything relevant to the
patient’s clinical timeline is considered an event:
“In a medical record, anything that is relevant to
the patient’s clinical timeline is an event” (prob-
lem, test, treatment, clinical department, evidential,
and occurrence) (Sun et al., 2012). By including
non-eventive entities as events, the grammatical
and semantic integrity of the annotation was com-
promised. Some illustrative examples include the
following:
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(1) “Por degradacdo do estado geral, com
ictericia, nduseas e vomitos frequentes, foi inter-
nada no Hospital X" [Due to general condition
deterioration, with jaundice, nausea, and frequent
vomiting, the patient was admitted to Hospital X].

(2) “Decide-se propor o doente para tratamento
de quimioterapia com idarrubicina e citarabina”
[The patient was proposed for chemotherapy treat-
ment with idarubicin and cytarabine].

In example (1), “Hospital X was annotated as an
event (clinical _dept), although it did not constitute a
semantic event. In (2), the expressions “chemother-
apy”, “idarubicin”, and “cytarabine” were anno-
tated as events (treatment), despite their semantic
differences. “Chemotherapy” is an eventuality (a
treatment that occurs), but the drugs “idarubicin”
and “cytarabine” are participants, not events. In
such cases, simultaneity TLINK were used to es-
tablish temporal relations. However, this did not
adequately reflect the temporal structure underly-
ing the described clinical situation.

This approach led to a loss of semantic and mor-
phosyntactic information, since annotations that
did not represent eventualities were treated as such.
As mentioned in the previous section, the authors of
the Text2Story scheme, following the ISO-24617-
1 standard, define an event as an eventuality that
happens or occurs, or a state or circumstance that
is temporally relevant — that is, directly related
to a temporal expression or change throughout the
text. According to the same authors, a participant
is the named entity that plays a relevant role in the
described event or state. This distinction between
events and participants allows for a more precise
and granular representation of information. As a
matter of fact, we observed that for more semanti-
cally accurate and grammatically rich annotation,
entities should be explicitly represented as partici-
pants or as events.

Additionally, the i2b2 scheme treats as events
only clinical concepts, clinical departments, occur-
rences, and evidential events, thus excluding stative
eventualities. This limitation led to relevant infor-
mation loss, as in example (3):

() “Apresentava ainda conglomerados
adenopdticos no retroperitoneu alto interes-
sando sobretudo o compartimento periceliaco,
estendendo-se ao hilo hepdtico e a regido perice-
falopancredtica” [The patient also presented
with lymph node conglomerates in the upper
retroperitoneum, mainly affecting the periceliac



compartment, extending to the hepatic hilum and
pericephalopancreatic region].

The verbs “affecting” and “extending” express
states but were not annotated as events unless
forcefully included under “occurrence”, the default
event type. These should be annotated as srate
events, in line with ISO-TimeML. Ambiguity also
existed between the problem and test labels, as
illustrated by example (4):

(4) “Apresentava dilatacdo das vias bil-
iares intra-hepdticas por provdvel compressdo
extrinseca no hilo, sem lesoes hepdticas focais
e um derrame pleural esquerdo diminuto” [The
patient presented with dilation of the intrahepatic
bile ducts due to probable extrinsic compression at
the hilum, without focal liver lesions, and a small
left pleural effusion].

Expressions like “extrinsic compression”, “focal
liver lesions”, and “pleural effusion” were anno-
tated as fest because they are exam results. How-
ever, they could also be considered clinical com-
plications or pathological manifestations — thus
problems. We observed that there was the need
for a clearer distinction between the test and its
result by introducing more specific tags. Another
issue was the lack of support for discontinuous
annotation. Annotation guidelines require events
to be continuous sequences of text. For instance,
in an example like (4), “focal liver lesions” must
be annotated entirely, although ideally “lesions”
and “focal” should be marked, excluding “liver”
(an anatomical location). Such anatomical detail
should be represented in a separate layer for more
informative annotation.

Also problematic is the requirement to link all
events to SECTIME (report creation date). This
is not always necessary or relevant, particularly
when a temporal relation can be inferred transi-
tively. Enforcing this redundant link can overload
and obscure the annotation.

Temporal relations posed challenges as well.
The scheme enforces symmetry (before/after) but
lacks mirror relations for before_overlap. For ex-
ample, in (5), a before_overlap relation was needed
between “recurrent infections” and “headaches”,
violating the guideline that TLINK should be anno-
tated from right to left. An after_overlap relation
would resolve this.

(5) “Quadro recente caracterizado por hipersu-
dorese, infecoes de repeticdo e mais recentemente
cefaleias” [Recent condition characterized by hy-

46

perhidrosis, recurrent infections, and more recently,
headaches].

Cases were also found where events and tempo-
ral expressions refer to the same point in time, as
in (6).

(6) “Assintomdtico até janeiro de 2017, altura
em que inicia queixas de dor pélvica” [Asymp-
tomatic until January 2017, when pelvic pain be-
gan].

The word “when” refers to “January 2017, but
the scheme lacks an identity TLINK to express
this equivalence. Simultaneity annotation does not
fully capture the relation. We suggest introducing
an identity TLINK type.

As for the temporal dimension of the Text2Story
annotation scheme, although it allowed for relevant
morphosyntactic and semantic annotation, it lacked
specificity for clinical annotation. We concluded
that new, domain-specific labels were needed. Ad-
ditionally, we noticed that aspectual annotation was
really complex for nominal events, mainly for non-
derived nominal events. This was not a scheme
limitation, but one in the literature on aspectual
classification of nouns. As a result, a great amount
of disagreements among annotator and curators
when labeling aspectual class for nominal events
was observed.

Furthermore, though guidelines indicated that
events should only be annotated with negative po-
larity when preceded by “not”, we noticed that it
would be necessary to include implicit negation,
such as with the preposition “without”, in (7).

(7) “Doente sem antecedentes relevantes” [Pa-
tient without relevant history].

As noted in subsection 3.4.1, the scheme allows
verbs, nouns, adjectives, and prepositions as events,
but not relative pronouns, which can be relevant in
examples like (8):

(8) “Fez um hemograma que mostrou a presenga

de leucocitose” [A blood count was done which
showed leukocytosis].

Therefore, the inclusion of relative pronoun as
a valid POS tag would improve the annotation
scheme.

In our experiment, we also noticed that some
cases required more precise temporal relations (cf.
).

(9) “Quadro recente caracterizado por hipersu-
dorese, infecoes de repeticdo e mais recentemente
cefaleias” [Recent condition characterized by hy-



perhidrosis, recurrent infections, and more recently,
headaches].

No TLINK adequately captured “more recently”.
This gap would be solved with the inclusion of
more specific temporal relations, such as imme-
diately_before or, similar to the i2b2 scheme, be-
fore_overlap, as well as their respective mirror rela-
tions, immediately _after and after_overlap.

As noted, clinical texts are often written freely,
with a variety of topics and medical concepts, com-
plicating systematic annotation, as illustrated by
example (10).

(10) “Decide-se propor o doente para trata-
mento de quimioterapia com idarrubicina e citara-
bina, associado a tratamento intratecal” [The pa-
tient was proposed for chemotherapy with idaru-
bicin and cytarabine, along with intrathecal treat-
ment].

ISO 24617-1 suggests annotating “intrathecal
treatment” as one event. However, “intrathecal” in-
dicates the administration route. We concluded
that annotating “treatment” as an event of type
treatment, and “intrathecal” as route of administra-
tion would be better, preserving necessary semantic
granularity.

Regarding the quantitative analysis of the tem-
poral structure of clinical reports, Table 1 and 2 in
the Appendix A (also available in the paper GitHub
repository !) present the frequencies of events, their
respective attributes, and the temporal relations
identified in both annotation schemes.

In the annotation conducted using the Text2Story
scheme, the most frequent aspectual class was state,
which was expected, since clinical history, diag-
noses, and diseases are typically expressed as states.
It was also observed that most of the annotated
events were nouns. The polarity of events was
predominantly positive, with negative occurrences
being rare and mostly restricted to expressions such
as “no relevant medical history”.

In terms of event type, the most frequent class
was transition, which is justified by the presence
of significant clinical changes in the texts. With
respect to temporal attributes, the most common
tense was pretérito perfeito [simple past], compati-
ble with the retrospective nature of many clinical
descriptions (e.g., “O hemograma mostrou leucoci-
tose” [The blood count showed leukocytosis]). As

"https://github.com/
analuisacardosofernandes/
Can-IS0-24617-1-go—-clinical-
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for the vform (verbal form), the most frequent value
was participle, often appearing in passive or de-
scriptive constructions, such as “Quadro clinico
caracterizado por hipersudorese” [Clinical presen-
tation characterized by excessive sweating]. Con-
cerning the mood attribute, only two instances in
the conditional and one in the subjunctive were
recorded.

With respect to TLINK, the most frequently an-
notated relation was simultaneous, with a signifi-
cantly higher prevalence than other relations. This
finding aligns with the informative structure of clin-
ical reports, where multiple symptoms or condi-
tions tend to occur or be described as happening
simultaneously within the same temporal episode.

As for the annotation using the i2b2 scheme,
the most frequent categories were PROBLEM and
TEST, as the former includes medical history, dis-
eases, and diagnoses, while the latter covers clinical
examinations and their results. As observed with
the Text2Story scheme, the predominant polarity
was positive, and the most common temporal rela-
tion was also simultaneous, for the same reasons
mentioned above.

It is also worth noting that a total of 323 events
were annotated using the Text2Story scheme, com-
pared to only 188 events annotated with the i2b2
scheme. This discrepancy can be attributed to
the 12b2 scheme’s lower capacity to represent se-
mantically oriented events (e.g., states), which re-
sults in a significant loss of information. This
limitation is also reflected in the number of tem-
poral relations established: 1845 TLINK in the
Text2Story scheme, versus only 1418 TLINK in
the 12b2 scheme.

4 The Text2Story medical branch —
Med2Story

After the comparative analysis between the i2b2
and Text2Story annotation schemes, the decision
was made to develop an extension of the ISO-based
Text2Story framework”. This decision was moti-
vated by Text2Story’s effectiveness in capturing
morphosyntactic and grammatical phenomena, in
contrast to its limitations in representing special-
ized clinical knowledge. On the other hand, while
12b2 includes medical domain categories, it was
found to be overly broad and insufficiently gran-
ular, reducing the accuracy of clinical annotation.

’The detailed methodology of the design and validation of
the extension is described in (Fernandes et al., 2025)
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Figure 1: Annotation of an excerpt from a medical report using the Med2Story scheme. Events are marked in
blue and temporal expressions in yellow. The annotated excerpt illustrates the identification of various attributes
associated with both events and temporal expressions, as well as the temporal relations between events, between
events and temporal expressions and between temporal expressions. “Registration date: 30/06/2021. The patient is
a 35-year-old with no relevant medical history, presenting with recent symptoms of asthenia, anorexia, and night

sweats”.

Furthermore, i2b2 lacks systematic support for an-
notating morphosyntactic and semantic linguistic
features, making it less suitable for deeper linguis-
tic analyses.

The first development step consisted in defining
a set of labels that could rigorously capture relevant
clinical information. A fundamental distinction
was introduced between two types of events: gen-
eral event and specialized event. Events classified
as general event retained the original Text2Story
attributes — namely, class, type, tense, aspect, po-
larity, vform, modality, and POS — suitable for
linguistic description of clinical narratives. Special-
ized events incorporated medical domain-specific
attributes, allowing for a more detailed and mean-
ingful representation of clinical content. All events
were annotated as general events, and only those
conveying clinical content were additionally anno-
tated as specialized events.

The selection of clinical labels was conducted in
collaboration with a hematologist from IPO-Porto,
who participated in validating the clinically rele-
vant categories. This phase was based on the anal-
ysis of a corpus of 40 pseudonymized medical re-
ports from patients diagnosed with AML, including
discharge summaries, general reports, and consul-
tation notes.
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As for nominal events, only the POS and polarity
attributes were annotated under the general event
layer, since current literature does not yet offer
viable solutions for aspectual annotation of nouns.

The definition of medical domain labels was
guided by the principles of the UMLS Metathe-
saurus ontology (Bodenreider, 2004), widely rec-
ognized as a systematic reference for organizing
biomedical terminology. Additionally, contribu-
tions from Leite (2024), whose research on the
same corpus proposed a preliminary set of clini-
cally validated categories, were considered. Some
of these categories were retained, while others were
adapted or refined to align with the goals of this
scheme. The final set of medical categories in-
cluded: Sign or Symptom, Personal History (with
subcategories: Past Medical History, Comorbid-
ity, and Undefined), Intercurrence, Examination,
Examination Result, Principal Diagnosis, Char-
acterization of the Disease, Medical Procedure,
Treatment, Drug Administration Route, and Treat-
ment Response. These categories addressed two
key gaps in previous schemes: the lack of clinical
categories in ISO-based Text2Story and the exces-
sive generality of i2b2, as exemplified by the use of
the generic label fest to annotate both examinations
and their results.



Regarding annotation scope, only occurrences,
states, or circumstances with temporal relevance
were annotated as events, following the approach
of Text2Story and ISO 24617-1. Entities such as
medications, organs, institutions, or healthcare ser-
vices were not annotated at the event layer, but
instead in the referential layer, as participants in
events.

Two modifications were introduced to the gram-
matical attributes: relative pronoun under POS;
and the extension of negative polarity to include
cases of implicit polarity.

As for temporal expressions, their annotation
was not addressed in depth due to its complexity
and the need for a more robust framework based
on ISO 24617-1. Instead, Text2Story’s guidelines
were followed, with the addition of two specific
attributes: Admission Time (date of patient admis-
sion), and Discharge Time (date of hospital dis-
charge).

The attribute DOCTIME (report creation date)
was retained. When discharge date and report cre-
ation date coincide, only the Discharge Time label
should be used.

Finally, regarding TLINK, we followed the
guidelines of the Text2Story annotation scheme.
TLINK are established between events, between
events and temporal expressions, and between tem-
poral expressions. Their annotation proceeds from
the last event in the linear order of discourse to
the first, thereby ensuring relational consistency
across annotations. This rule applies only in cases
where transitivity can be verified. In general, tran-
sitivity is preserved, which enables the temporal
localization of all events. Moreover, a direct link
is established between each event and the temporal
expression that situates it within the discourse time-
line. The i2b2 approach, which systematically links
all events with anchors such as DOCTIME, Admis-
sion Time, or Discharge Time was not adopted, as
this practice proved redundant and of limited in-
formational value. Instead, it is proposed that only
events with no explicit or definite temporal relation
be linked to those anchors.

Additionally, the TLINK after_overlap and their
mirror before_overlap were introduced, ensuring
that links are consistently established left-to-right,
or from the event to the temporal expression, in
alignment with the other TLINK.

Figure 1 shows an annotation example using the
Med2Story scheme. The complete scheme, guide-
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lines, decision tree, and Appendices are available
in the associated GitHub repository.

5 Conclusion

In this study, we set out to compare the perfor-
mance of a general-purpose annotation scheme —
Text2Story, based on ISO standard 24617-1 — with
that of a domain-specific scheme, i2b2, in the con-
text of annotating clinical narratives.

The results show that the Text2Story annotation
scheme is applicable to this type of text. However,
it proves to be insufficiently informative with re-
spect to domain-specific medical categories, high-
lighting the need to create new specialized tags.
On the other hand, its capacity to represent mor-
phosyntactic and semantic information is notably
robust.

As for the i2b2 scheme, although it enables
the annotation of medical information, its tags
are overly broad, and it provides limited detail
at both the morphosyntactic and semantic levels.
Given these limitations, we developed a medical-
specific extension of the ISO 24617-1 scheme,
called Med2Story, designed to meet the require-
ments of the clinical domain.

From a conceptual and structural perspective,
the ISO standard is robust and comprehensive, al-
lowing for proper integration of domain-specific
aspects related to the medical field. Although cer-
tain tags and attributes could be refined to represent
information more precisely — such as the intro-
duction of the TLINK after_overlap/before_overlap
— ISO 24617-1 is designed to accommodate ex-
tensions for more specialized information, namely
through the inclusion of tags derived from the med-
ical ontology.

In future research, the proposed scheme will be
applied to a set of medical reports in European
Portuguese. Building on this, we intend to create
a parallel dataset by translating these reports into
other languages, with the aim of evaluating the ap-
plicability and robustness of the approach across
different linguistic contexts. Furthermore, we pro-
pose extending Med2Story with additional annota-
tion layers, particularly referential annotation, to
enhance its descriptive and analytical scope.
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A Frequency of Annotation by Scheme

Table 2: Quantitative analysis of Events and Temporal
Table 1: Quantification of Events and Temporal Links —  Links — Text2Story Annotation Scheme
i2b2 Annotation Scheme

Class
Class Events 323
Events 188 Occurence 110
Qc?urence 17 State 110
Clinical _Dept 9 Reporting )
Problem 63 [ Action 10
Test . 63 POS
Evidential 8
Treatment 28 Noun 198
Polarity \ferb. 88
Positive 183 Adjective | 23
Negative 5 Noun i 198
TLINK Polarity
Overlap 131 Positive 314
Before_Overlap | 129 Negative 9
Simultaneous | 908 Event_Type
Before 48 Transition 71
After 149 Process 7
Begun By 46 State 32
Ended By 7 Tense
Past 34
Imperfect 6
Present 22
Aspect
Perfective 28
Imperfective 7
Vform
Participle 19
Infinitive 7
Gerundive 9
Mood
Conditional
Subjunctive 1
Modality
Poder 2
TLINK
Includes 52
Is_Included 231
Identity 162
Simultaneous | 1137
Before 74
After 167
Begun_By 15
Ended_By 7
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Abstract ing, downplaying, or explicit declination. By pro-

This paper refines ISO 24617-2’s Social Obli-
gations Management dimension by formaliz-
ing apology and thanking acts for Russian di-
alogue annotation. Addressing gaps in for-
mal definitions and limited response strate-
gies, we propose culture-neutral semantic cores
using Wierzbicka’s universal primes and up-
date semantics. We introduce three response
functions: address (minimal acknowledgment),
downplay (mitigation), and decline (reinforce-
ment). Validated through qualitative analy-
sis, this framework captures empirical strate-
gies—including non-response, formulaic min-
imization, and strategic obligation mainte-
nance—unaddressed in the current standard.
Our approach maintains ISO compatibility
while eliminating unsubstantiated elements like
obligatory response pressure, enhancing anno-
tation accuracy for Russian dialogue.

1 Introduction

Natural dialogue involves nuanced negotiation
of social obligations that extends beyond binary
frameworks. While ISO 24617-2:2020 provides a
comprehensive framework for Social Obligations
Management (SOM), its treatment of core func-
tions like apology and thanking reveals opportuni-
ties for refinement. The standard currently lacks
formal definitions for these functions and offers
limited coverage of response strategies beyond ac-
ceptance — a gap particularly evident when applied
to casual spoken dialogues.

Building on Wierzbicka’s universal primes and
empirical observations, we propose a formalization
of the apology/thanking and the hierarchy of re-
spective response functions. This approach accom-
modates cross-linguistic variation while address-
ing empirical observations from Russian dialogue
data, where conventional response taxonomy fail
to capture strategies like non-committal address-
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viding formal definitions and expanded response
taxonomies for apology and thanking functions,
this work offers a framework that can be utilized
in implementing more nuanced social reasoning in
automated systems.

Our primary contributions are:

* Formal definitions for refined apology and
thanking using update semantics compatible
with ISO 24617-2.

* Extended response taxonomy introducing
addressApology/Thanking, downplayApol-
ogy/Thanking, and declineApology/Thanking
functions.

* Validation framework demonstrating applica-
bility to Russian through qualitative analysis
of movie dialogues.

This paper is structured as follows: Section 2
reviews ISO 24617-2’s SOM dimension and prior
work; Section 3 establishes our theoretical foun-
dation in politeness and semantic primitives; Sec-
tion 4 describes the Russian Multimedia Politeness
Corpus and annotation methodology; Sections 5
and 6 present formalizations and case studies for
apologies and thankings, respectively; Section 7
discusses implications for dialogue annotation stan-
dards.

2 Related Work

The ISO 24617-2 standard (Bunt et al., 2012, 2020;
ISO Central Secretary, 2020) is a multidimensional
dialogue act annotation scheme based on the Dy-
namic Interpretation Theory (DIT) (Bunt, 2000b)
and the DIT++ taxonomy (Bunt, 2009). It provides
the semantic framework for the analysis of the com-
municative behaviour of dialogue participants and



has been sucessfully applied to the dialogue act an-
notation in a number of languages (Petukhova et al.,
2014; Yoshino et al., 2018; Ngo et al., 2018; Roc-
cabruna et al., 2021; Oleksy et al., 2022; Hwaszcz
et al., 2023).

Communicative functions in the Standard are
mapped to 10 different dimensions across 5 con-
texts (Bunt, 2000a). These dimensions are respon-
sible for the information about the task or activity
which motivates the dialogue, including dealing
with social obligations. The corresponding So-
cial Obligations Management dimension includes
functions related to greeting, introduction, apology,
thanking, leave-taking, etc. The extended taxon-
omy suggested by Gilmartin et al. (2017, 2018)
includes functions to account for the common so-
cial intentions such as politeness questions.

Communicative functions are defined by their
update semantics: updates they impose onto ad-
dressee’s context (Bunt, 2011; Petukhova, 2011).
These updates consist of basic semantic concepts
called semantic primitives. There are both general-
purpose semantic primitives, which can be used
in forming updates for communicative functions
in any of the dimensions, and dimension-specific
primitives. Although the ISO Standard does not
provide formal definitions of communicative func-
tions in terms of these updates, they were used dur-
ing the process of creating the Standard (Bunt et al.,
2010). To our knowledge, the specified formal
definitions of the communicative functions (Bunt,
2012, 2014) did not include the definitions for apol-
0gy, thanking and their response functions.

3 Pragmatic Perspectives on Apology and
Thanking

While apologies universally function as remedial
acts addressing normative violations through ex-
pressions of regret and responsibility acceptance,
their specific linguistic realizations and contex-
tual applications are culture-bound. While the po-
liteness autonomy-based framework (Brown and
Levinson, 1987) and cross-linguistic precondi-
tions (speaker involvement, recognized breach, per-
ceived harm) (Blum-Kulka and Olshtain, 1984) of-
fer valuable analytical tools, they do not provide a
framework for cross-cultural generalization.
Similarly, thanking acts manifest culture-specific
expressions of benefit acknowledgment and debt
management (Coulmas, 1981), operating as posi-
tive politeness strategies within the universal po-
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liteness framework (Brown and Levinson, 1987).
Both speech acts fundamentally negotiate social
valence—apologies repairing negative equilibrium,
thankings reinforcing positive bonds — yet their
concrete realizations vary cross-culturally.

Wierzbicka (1991) proposed that universal
primes provide the most suitable framework for
capturing this variation, reducing apology/thanking
to:

I did/didn’t do something (to/for you).
I feel something bad because of this.
(Wierzbicka, 1991, p. 126)

These culture-neutral explications avoid ethno-
centric presuppositions inherent in other models.

However, any operationalization grounded in
real language necessitates culture-linked correlates.
When formalizing definitions and annotating exam-
ples, naming associated feelings is unavoidable. In
the proposed formalization (Sections 5.2 and 6.2):

* Apology operationalized through the seman-
tic primitive regret (Petukhova, 2011, p. 158),
which encapsulates Wierzbicka’s definition.
A corresponding emotional correlate that
dominates Russian interactions concerning
breaches of social norms is guilt.

Similarly, in thanking we operate through
the primitive that describes the state of be-
ing grateful (Petukhova, 2011, p. 158) and its
associated correlate indebtedness.

While regret/guilt and gratefull/indebtedness
may serve as operational correlates in other lan-
guages, we acknowledge that these specific emo-
tional mappings reflect Russian cultural patterns
and should not be assumed universal. Our method-
ological contribution lies in proposing that annota-
tion of apology- and thanking-related acts in any
language should identify and employ the specific
core emotions that culturally drive these speech act
realizations.

4 Data and Annotation

This study leverages dialogues from the Russian
Multimedia Politeness Corpus (Klokova et al.,
2023), a resource designed to model politeness
phenomena in contemporary spoken Russian. The
RMPC comprises manually transcribed excerpts
from modern Russian films, capturing five core



politeness scenarios: greetings, acquaintance ritu-
als, apologies, thankings, and leave-takings. Each
transcript includes punctuation annotation and is
enriched with paralinguistic features — specifically
non-verbal markers (e.g., gestures, facial expres-
sions) and sociopragmatic variables grounded in
foundational sociolinguistic frameworks (Brown
and Levinson, 1987; Helfrich, 1979; Holmes, 1995;
Mills, 2003).

For the purpose of this study, we initially ap-
plied the ISO 24617-2:2020 annotation framework
to apology and thanking sequences within the cor-
pus. The discovered limitations in the current
primary (apology, thanking) and response (accep-
tApology/Thanking) functions necessitated an it-
erative extension of the taxonomy. The extended
scheme was then tested through targeted annotation
of salient sequences — rather than full dialogue
application — to validate its descriptive adequacy.

4.1 Annotation Procedure

We selected 110 dialogues containing apology-
relevant frames and 105 dialogues containing
thanking-relevant frames from the corpus. Each
dialogue was independently annotated by two an-
notators, with a third annotator performing final
reconciliation of disagreements.

Our annotation approach focused exclusively on
segments that instantiated the core emotional and
pragmatic functions of apologizing and thanking,
conceptualized through the emotional correlates
of ’regret’ (guilt) and ’gratitude’ (indebtedness),
respectively. These states were primarily inferred
through linguistic cues (formulae and explicit ad-
missions of such feelings). The corresponding
(un)resolved states were inferred through subse-
quent conversational context, the speaker’s intona-
tion, and non-verbal signals.

This framework required excluding supportive
strategies that, while co-occurring within apology
or thanking sequences, serve different pragmatic
functions. For apologies, we excluded strategies
such as offers of repair or accounts that lack essen-
tial expressions of regret or guilt acknowledgment.
Similarly, for thankings, we excluded strategies like
exclamations of surprise or compliments that do
not signal indebtedness. Although such strategies
might substitute for nuclear expressions, their re-
liable annotation presents considerable challenges
due to dependence on multiple contextual variables,
ranging from the scale of the wrong- or right-doing
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to the speaker’s actual psychological state.

This principled exclusion maintains theoretical
coherence by distinguishing core speech acts from
accompanying strategies. Conflating these would
obscure the distinct pragmatic mechanisms under-
lying different politeness phenomena and prevent
accurate identification of linguistic realizations of
regret and gratitude.

Following this filtering, our final dataset com-
prised 103 dialogues with apology acts and 92 with
thanking acts. Inter-annotator agreement (Krippen-
dorff’s alpha) reached 0.92 for all segments and
0.98 for matching segments, indicating high reli-
ability. Representative examples are analyzed in
Sections 5.3 and 6.3.

5 Apology
5.1 Current ISO 24617-2 Definition

Current ISO 24617-2 offers two communicative
functions for annotating apology interactions: apol-
ogy and acceptApology, which refers to the down-
play response strategy. Their definitions are given
as follows:

/apology/: 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 ac-
knowledge this.

/acceptApology/: Communicative func-
tion of a dialogue act performed by the
sender, S, in order to mitigate the feel-
ings of regret that the addressee, A, has
expressed.

Empirical evidence from our data reveals fre-
quent absence of responses to apologies (Section
5.3). This demonstrates that apologies do not uni-
versally impose response pressure on the addressee,
contrary to the current specification. We therefore
refine the definition of the apology function by
eliminating the pressure-to-respond component.

5.2 Formalization

The exact formalized preconditions of the apology-
related communicative functions are provided in
the Table 1.

Apology consists of the elementary update func-
tions which inform the addressee of the regret (Sec-
tion 3), which the speaker experiences, and their



Comm. Update Explanation

Function Semantics

Apology  Regret(S, i) Sender, S, informs the addressee, A, that S
Want (S, Bel(A4, Regret(S, 1)) regrets some action or information,

Address Bel(S,Regret(A, u)) Sender, S, acknowledges addressee’s, A,

Apology  Bel(S, Want (A, Bel(S, regret for some action or information, p
Regret(4, 1))))

Downplay —Want(S, Regret(A, u)) Sender, S, acknowledges addressee’s, A,

Apology  Bel(S,Regret(A, p)) regret for some action or information, i, and
Bel(S, Want (A, Bel(S, wants to mitigate the A’s feelings
Regret(4, 1))))

Decline Want (S, Regret(A, 1)) Sender, S, acknowledges addressee’s, A,

Apology  Bel(S, Regret(A, 1)) regret for some action or information, i, and

Bel(S, Want (A, Bel(S,
Regret(4, 1))

wants to reinforce the A’s feelings

Table 1: Formalized preconditions for the proposed communicative functions of apology and response to apology (S

= sender, A = addressee, 4 = some action or information)

desire to communicate this regret to the addressee.
Given that an apology does not imply pressure to re-
spond, the elementary update function responsible
for the pressure was omitted.

In order to account for possible response strate-
gies, we propose the following hierarchy of apol-
ogy-related response functions: addressApology is
the broader concept and downplayApology and de-
clineApology are its conceptual domain (see Figure

1.

addressApology
downplayApology  declineApology

Figure 1: Apology responses

The addressApology function is responsible for
the more general and non-committal responses.
Thus, its formalized preconditions consist only
of the elementary update functions corresponding
to the acknowledgement of the regret, expressed
by the addressee with the apology function pre-
viously in the dialogue. The downplayApology
function corresponds to the acceptApology in ISO
24617-2 and Apology-downplay in DIT++. In
this function, the sender wants to mitigate the ad-
dressee’s feeling of regret, i.e. the sender commu-
nicates that they do not want the addressee to ex-
perience regret; thus, “Want(S, Regret (A4, p))

elementary update function is present. On the
contrary, in declineApology the sender wants to
reinforce the addressee’s feeling of regret; thus,
Want (S, Regret(A, ;1)) elementary update func-
tion is used.

5.3 Response Strategies to Apology

Our annotation identified 140 segments as apology
acts. The majority of apologies (99 instances, 71%)
received no explicit response from the recipient.
Among the responses that did occur, downplaying
emerged as the most frequent strategy, accounting
for 17% (24 instances) of all apologies, followed by
declining at 8% (11 instances) and addressing at 6%
(9 instances). The remaining three cases involved
reciprocal apologies, where recipients responded
with their own apology acts.

5.3.1 Apology without Response

Our annotation reveals contexts where apologies
elicit no response, particularly when functioning as
discourse organizers rather than debt-negotiation
acts (1). Other possible contexts involve apologiz-
ing for misspeaking, at the end of an interaction
(2), and preemptive apologies.

(1) [Rus] Omurpuit: Hzeunume... Mue Obl
lanaranoBy Huny CepreeBHy HafiTi?
Hesymka: B 3ane oHa, Mosonoil yeso-
BEK.

[Translation] Dmitry: Excuse me... 'm
looking for Nina Sergeevna Galaganova.
[SOM:apology]
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Young woman: She’s in the hall, young
man.

(2) [Rus] Orner: Bcé, yxoxy, yxoxy. H36unu,
noxcanyticma. *yxogur*

[Translation] Oleg: Alright, I'm going,
I’m going. Forgive me, please. *leaves*
[SOM:apology]

Example (2) demonstrates that pressure within
the apology function is not merely ignored by the
addressee but is absent from the speaker’s com-
municative intent. In this instance, the speaker
concludes a conflictual exchange for which they
bear responsibility. While the speaker’s utterance
stems from guilt and constitutes an apology act, the
speaker simultaneously terminates the dialogue —
a move that would be incompatible with exerting
pressure on the addressee to elicit a response to the

apology.

5.3.2 Addressing Apologies

Addressing constitutes non-committal acknowledg-
ment without guilt mitigation, typically realized
through minimal tokens (3) or clarification requests
(4) that maintain rather than resolve guilt condi-
tions or avoid evaluating the offense’s validity.

(3) [Rus] Mamna: H36uru, s1 He MOIJIa paHb-
11Ie, YeCTHOE CJIOBO.
Kocts: Yey.

[Translation] Masha: Sorry, I couldn’t
make it earlier, I swear. [SOM:apology]
Kostya: Uh-huh.
[SOM:addressApology]

(4) [Rus] Mama: Buktop Cepreesuy, npo-
cmume MeHsl.
Buxkrop: 3a umo?

[Translation] Masha: Viktor Sergeye-
vich, forgive me. [SOM:apology]
Viktor: For what?
[SOM:addressApology]

5.3.3 Downplaying Apologies

Downplaying responses actively mitigate the apol-
ogizer’s guilt burden, characterized by an intention
to reduce perceived offense severity. Common for-
mulaic apology minimizers could include aHruero
CTpalHoro (no worries) or Bce B opsiake (it’s ok)
as in Example (5).
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(5) [Rus] ®uma: Hzeunume, umo no3oHo
360HI0. BaM roBOpUTH YI0OHO?
Bagum: [1a, ®uma. Huuezo, Huuezo.

[Translation] Fima: Sorry for calling so
late. Can you talk? [SOM:apology]
Vadim: Yes, Fima. It’s alright, no prob-
lem. [SOM:apologyDownplay]

Two other strategies are shown in Example (6):
the speaker employs apology minimization through
jocular disbelief followed by imperative termina-
tion, systematically dismantling the addressee’s
guilt assertion.

(6) [Rus] UBan: IIpocmu nac ¢ mamepwio,
CHIHOK.
Hmvurpuit: /Ja moet ué, 6ath? (...)
WBan: Bcé, umo ¢ moboii cayuunoco,
MO HAWA UHA.
Hmutpwuit: Ilepecmans, 6ath.

[Translation] Ivan: Forgive me and your
mother, son. [SOM:apology]

Dmitry: What’re you on about, Dad?
[SOM:apologyDownplay] (...)

Ivan: All that happened to you it’s our
Sfault. [SOM:apology]

Dmitry: Stop it, Dad.
[SOM:apologyDownplay]

5.3.4 Declining Apologies

The decline response type maintains or reinforces
guilt rather than alleviates it. The most straight-
forward examples of such utterances would be s
Tebs He npomaio (I don’t forgive you) or MHe He
Hy>XHBI TBoU u3BuHeHUs (I don’t need your sorry).
Other possible strategies could involve highlight-
ing negative consequences or costs incurred, and
establishing avoidable fault by specifying an alter-
native action (as in (7)). In Example (8) the speaker
declines an apology by postponing resolution.

(7) [Rus] Mama: Makcum, usgurume, BBHI,
HaBEpHOE, MEHS He JOXJAIUCh?
Maxkcum: 4 uac sxcoan.

Mama: O#i, a MeHs Ha paboTe 3aepxa-
JIN.
Makcum: Mozau 6bt no360HUMD.

[Translation] Masha: Maxim, I’m sorry,
you probably didn’t wait for me, did
you? [SOM:apology]

Maxim: 1 waited for an hour.
[SOM:declineApology]



Masha: Oh, they kept me late at work.
Maxim: You could have called
[SOM:declineApology].

(8) [Rus] Omner: Katb, npocmu mens.
Karsa: Onmner, dasaii écé nomom, noaca-
ayiicma? $§1 Tebs oueHb TpoIlly, HY
OYEeHb XOUY CIIaTh.

[Translation] Oleg: Katya, forgive me.
[SOM:apology]

Katya: Oleg, let’s talk later, please? I'm
begging you, come on... I really want to
sleep. [SOM:declineApology]

6 Thanking

6.1 Current ISO 24617-2 Definition

Similar to apology, ISO 24617-2 offers two com-
municative functions for annotating thanking in-
teractions: thanking and acceptThanking, which
refers to the downplay response strategy. Their
definitions are given as follows:

/thanking/: Communicative function of
a dialogue act performed by the sender, S,
in order to inform the addressee, A, that S
is grateful for some action performed by
A; S puts pressure on A to acknowledge
this.

/acceptThanking/: = Communicative
function of a dialogue act performed by
the sender, S, in order to mitigate the
feelings of gratitude which the addressee,
A, has expressed.

However, once again, our data shows that non-
committal and even declining response strategies
to thanking are possible and that thanking does not
necessarily pressure the addressee to respond. For
illustrative examples, refer to Section 6.3.

6.2 Formalization

The exact formalized conditions of the thanking-
related communicative functions are provided in
the Table 2.

Similar to the apology function, thanking func-
tion consists of the elementary update functions,
informing the addressee of the gratitude, which the
sender experiences, and their desire to communi-
cate this gratitude. It does not include the elemen-
tary update function responsible for the pressure to
acknowledge addressee’s gratitude in response.
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The hierarchy of response communicative func-
tions to thanking is similar to that of apology: ad-
dressThanking is the broader concept, while down-
playThanking and declineThanking are its concep-
tual domain (see Figure 2).

addressThanking

Y

downplayThanking  declineThanking

Figure 2: Thanking responses

The addressThanking function occurs in more
general and non-committal responses and its
formalized conditions consist only of the ele-
mentary update functions corresponding to the
acknowledgement of the gratitude, expressed
by the addressee. In downplayThanking (ac-
ceptThanking in ISO 24617-2 and Thanking-
downplay in DIT++), the sender wants to mit-
igate the addressee’s feeling of gratitude; thus,
—~Want(S, Grateful(A, T, 1)) elementary up-
date function is present. Contrary to downplay-
ing, in declineThanking the sender wants to re-
inforce the addressee’s feeling of gratitude (for
example, expecting favor in the future); thus,
Want (S, Grateful(A, T, 1)) elementary update
function is used.

6.3 Response Strategies to Thanking

Our annotation resulted in 118 segments classified
as thanking acts. Most expressions of gratitude (82
instances, 70%) went without explicit acknowledg-
ment. When responses were present, addressing
was the predominant strategy at 16% (19 instances)
of all thankings, while downplaying occurred in
5% (6 instances) and declining in 3% (3 instances).
Similar to apologies, the remaining eight cases fea-
tured reciprocal thanking.

6.3.1 Thanking Without Reply

Similar to apologies, our annotation of thanking
sequences reveals contexts where no reply is prag-
matically required. Particularly, this is the case in
casual interactions or when the gratitude expres-
sion terminates the conversational exchange (e.g.,
service encounters or farewells). This absence of
response may be conditioned by: 1) conversational
position — terminal thanking acts often lack replies;



Comm. Update Explanation

Function Semantics

Thanking  Grateful(S, T, 1) Sender, S, informs the addressee, A, that S is
Want (S, Bel(A, Grateful(S,T, 11))) grateful to some person(s), T, for some action or

information, y (most often T coincides with A)

Address Bel(S, Grateful(A, T, 1)) Sender, S, acknowledges addressee’s, A,

Thanking  Bel(S, Want (A, Bel(S, gratitude to some person(s), T, for some action
Grateful(A, T, n)))) or information, p

Downplay —Want (S, Grateful(A, T, u)) Sender, S, acknowledges addressee’s, A,

Thanking  Bel(S, Grateful(A, T, 1)) gratitude to some person(s), T, for some action
Bel(S, Want (A, Bel(S, or information, u, and wants to mitigate the A’s
Grateful(A, T, u)))) feelings

Decline Want (S, Grateful(A, T, u)) Sender, S, acknowledges addressee’s, A,

Thanking Bel(S, Grateful(A, T, u)) gratitude to some person(s), T, for some action

Bel(S, Want (A, Bel(S,
Grateful(A, T, p))))

or information, y, and wants to reinforce the A’s
feelings

Table 2: Formalized conditions for the proposed communicative functions of thanking and response to thanking (S
= sender, A = addressee, T = some person(s), ;4 = some action or information)

2) socio-relational factors — familiarity (short so-
cial distance), age and hierarchical disparity may
override the expectation of a response. Example
(9) demonstrates this pattern in a child-adult inter-
action with a clear status asymmetry.

(9) [Rus] HeBouka: [samas1, a MOXHO, TTOXKa-
Jy¥icTa, MSTYMK ?
Urops: Koneuno.
Hesouka: Cnacubo.

[Translation] Little girl: Mister, can I
have the ball please?

Igor: Of course.

Little girl: Thank you. [SOM:thanking]

6.3.2 Addressing Thanking

Addressing responses function as a minimal non-
committal response (gratitude is recognized with-
out an attempt to alleviate or reinforce the speaker’s
expressed obligation). They often involve formu-
laic markers noxanyiicta (welcome), interjections
yry (uh-huh) (10).

(10) [Rus] Erop: 4 nonumaio, yto gocrajn. B
0o011EM, cnacubo, Ymo nomozaellb MHe.
Karsa: Vey. laBaii, noka.

[Translation] Yegor: I know I’'m being
annoying. Anyway, thanks for helping
me out. [SOM:thanking]
Katya: Uh-huh.  Alright,
[SOM:addressThanking]

see ya.
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Example (11) illustrates strategic addressing in
conflict discourse. Here, the response I see ac-
knowledges the expression of gratitude and avoids
mitigation.

(11) [Rus] Anuna: 4 ouens 6.0a200apha meo-
el mame.
bopuc: A suoicy.

[Translation] Alina: I'm really grateful
to your mom. [SOM:thanking]
Boris: I see. [SOM:addressThanking]

6.3.3 Downplaying Thanking

We operationalize thankingDownplay as a response
only when the speaker actively minimizes the ad-
dressee’s debt acknowledgment. This could be
achieved with intentional mitigation via explicit
verbal cues (e.g., rhetorical questions, minimizers)
that negate the need for gratitude (12). Common
minimizers could include phrases like 6e3 mpodsiem
(no problem) or 3a6eii (forget it).

(12) [Rus] Oten Katu: (...) Cnacubo, umo oo-
exanu 00 mens.
Kars: Ian, ry mot wymuws umo au? Hy
Kak dice 0bl mbl He doexanu?

[Translation] Katya’s father: And I love
you too. Thank you for coming to see me.

[SOM:thanking]
Katya: Dad, are you kid-
ding? [SOM:thankingDownplay]



How could we not come?

[SOM:thankingDownplay]

In contrast to formulaic expressions, a downplay
can also be characterized by pragmatic marked-
ness. In (13) there is a three-part thanking sequence
which emphasizes the debt acknowledgment, fol-
lowed by a blatant rejection of the debt frame.

(13) [Rus] Amuna: Cnacu6o, nOporoil MoOW.
3onoTIe MOE, Mbl MEHS OUeHb CUABHO
ebipyuun. A meos doaxncHuya.

Opa: Ja uou moi, umo mot 2060puuiv?
Bcé, nagaii, uemnyo, 10 NOHEEIbHUKA.

[Translation] Alina: Thank you
[SOM:thanking], my dear. My darling
one, you really helped me out big
time [SOM:thanking]. I owe you one.

[SOM:thanking]

Yura: Screw you
[SOM:thankingDownplay],

what are you talking  about
[SOM:thankingDownplay]?  Alright

then, kisses, see you Monday.

6.3.4 Declining Thanking

Declining responses actively maintain or intensify
debt obligations. Possible strategies include the
affirmation of the outstanding obligation (11 mpa-
BUWIBHO (rightly so)) or explicit debt reminders (He
3a0y/b, KTO TeOe momor — don’t forget who helped
you). Example (14) illustrates the strategic avoid-
ance of debt closure. The speaker’s topic shift Shall
we go? occurs as a response to preemptive thank-
ing before request fulfillment. By doing so, she
acknowledges the gratitude and creates conditional
obligation (debt remains pending).

(14) [Rus] bopuc: Bcé-taku, noxkanyiicta, He
Kpuud Ha He€. Mbl JaBHO KUBEM, S XO-
POILIIO 3HAI0, KOTAA Thl TPOMKO FOBOPHIIIb,
KOrJla KpUYHIIIb.

Anuna: *momuut*
Bopuc: Cnacubo.
Amuna: Iloexanu?

[Translation] Boris: Still, please don’t
yell at her. We’ve lived together long
enough - I know well when you’re
just speaking loudly and when you’re
actually shouting.

Alina: *remains silent*

Boris: Thank you. [SOM:thanking]
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Alina: Shall
[SOM:declineThanking]

we go?

7 Conclusion

In this paper we proposed the refinement to the
ISO 24617-2’s Social Obligations Management di-
mension through formal extensions for apology-
and thanking-related functions. By grounding def-
initions in Wierzbicka’s universal primes, we es-
tablished culture-neutral semantic cores for apol-
ogy and thanking, while accommodating Russian-
specific realizations through correlates like guilt
and indebtedness.

Our key contributions — the address, downplay,
and decline response functions — resolve empirical
gaps in the current Standard, enabling precise anno-
tation of strategies observed in Russian dialogues:
non-response (e.g. in the opening positions), for-
mulaic downplaying, and strategic declination. The
proposed formalizations maintain ISO compatibil-
ity through update semantics while omitting un-
substantiated elements like automatic "pressure to
respond".

Future work involves extending our research
to other Social Obligations Management func-
tions, such as leave-taking and greetings, using the
same methodology of culture-neutral formalization
grounded in empirical data. The second objective
lies in complete annotation of the communicative
functions in the dialogues from the Russian Multi-
media Politeness Corpus. Ultimately, this research
aims to contribute to the development of evalua-
tion frameworks that can assess how well conver-
sational agents, large language models, and other
dialogue systems understand and deploy appropri-
ate politeness strategies within specific cultural and
contextual parameters.
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Abstract et al., 2013 and Campillos et al., 2018). These

We present an annotation scheme designed to
capture information related to the maintenance
or change in the price of some goods (fuels, wa-
ter, and vehicles) in news articles in Portuguese.
The methodology we used involved adapting
an existing annotation scheme, the Text2Story
scheme (Silvano et al., 2021; Leal et al., 2022),
which is based on different parts of ISO 24617
to capture the essential information for this
project. Adaptations were needed to accommo-
date specific information, namely, information
related to quantitative data and comparative re-
lations that are abundant in this type of news.
In this paper, we provide an overview of the
annotation scheme, highlighting attributes and
values of the entity and link structures specifi-
cally designed to capture financial information,
as well as some problems we had to overcome
in the process of building it and the rationale of
some decisions behind its overall architecture.

1 Introduction

Corpora annotation is fundamental for theoretical
linguistics research and for faster progress in im-
proving Natural Language Processing and Informa-
tion Extraction tasks by providing training material
and gold standards for model evaluation ( e.g., Levi
and Shenhav, 2022). In recent years, projects have
been carried out to build annotation schemes and
annotated corpora to capture the content of texts
with more or less generic themes (e.g., Gronin-
gen Meaning Bank (GMB) (Basile et al., 2012;
Bos et al., 2017); Manually Annotated Sub-Corpus
(MASC) (Ide et al., 2008); Georgetown University
Multilayer Corpus (GUM) (Zeldes and Simonson,
2016; Zeldes, 2017); for Portuguese, Nunes et al.,
2024).

However, several studies have also emerged that
seek to capture the content of texts from specific do-
mains, such as the medical domain (cf., e.g., Sun
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studies seek to overcome the particular difficulties
of these domains, such as the specialized lexicon,
which requires a more detailed ontological catego-
rization of entities or specific links between these
entities. The financial domain is one of these do-
mains where efforts to build resources are scarce
(cf., e.g., Lee et al., 2022). In fact, there is a signif-
icant lack of annotated corpora to train models in
this domain, which is not unrelated to the lack of
explicitly designed annotation schemes to capture
financial information.

The project we present in this article aims to
contribute to filling this gap. Our general objective
was to create an annotation scheme that captured
information related to the maintenance or change in
the price of some goods (fuels, water, and vehicles)
in European Portuguese (EP) news.

The methodology we used involved adapting an
existing annotation scheme, the Text2Story (T2S)
scheme, to capture the essential information for this
project. The reasons for choosing this methodology
are related to the characteristics of the T2S scheme
and the objectives of this annotation project, which
are to capture the maintenance and variation of
prices of some goods. On the one hand, the T2S
scheme is a scheme created based on the ISO 24617
standard (Silvano et al., 2021; Leal et al., 2022),
which guarantees interoperability, particularly if
you want to add in the future distinct semantic lay-
ers to the annotation scheme, such as, for example,
discourse relations. On the other hand, the T2S
scheme was created to capture the narrative struc-
ture of news of generalist themes in EP and has
already proven suitable for this purpose (Silvano
et al., 2023, 2024). Thus, it was predictable that,
despite having to make a certain number of changes
to the T2S scheme to adapt it to the objectives of
this specific project, the T2S scheme should be



suitable, given that the type of text (news) and the
language (EP) would be the same.

In the following section, we present some pre-
vious work on annotating financial information in
texts and, in particular, on annotating quantities. In
the third section, we present the annotation scheme
we built for annotating financial news and describe
some problems we have encountered during the
process. We also present some justifications for
specific choices we have made while constructing
this annotation scheme. We conclude with some
final remarks and future work.

2 Related work

Reasoning based on numerical information is com-
mon in all human domains (Thawani et al., 2021),
particularly in scientific domains, in which one
seeks to deduce scientific facts from premises that,
in empirical sciences, are constructed based on
quantitative data. For these reasons, in NLP, re-
search on measurement expressions has focused on
specific domains (Gopfert et al., 2022). For exam-
ple, the medical domain is particularly interesting,
as electronic health records contain much quantita-
tive information (e.g., blood test results) relevant,
for instance, to including patients in clinical tri-
als. However, there are other interesting domains,
such as the financial domain. In this field, research
has focused more on the value of company shares
and crude oil and, to a lesser extent, on the factors
underlying the price variation of certain commodi-
ties (Lee et al., 2022).

Extracting these quantification expressions from
texts in natural languages faces several chal-
lenges, starting with the format of these expres-
sions (Gopfert et al., 2022). They are typically
formed with a numerical value and a unit (which
may or may not correspond to a standardized value).
However, the numerical value can be presented in
different ways (with letters or numbers); it can cor-
respond to some vague form of quantification (e.g.,
‘a couple’) or denote a numerical range (e.g., ‘3-
5 g”). The numerical value can correspond, for
example, to a percentage relative to another quan-
tification expression, which may be implicit in the
text (e.g., ‘The price of gasoline increased by 4%”’).

Quantification expressions may also contain
some modification, which alters their overall mean-
ing (cf. ‘3 g’ vs. ‘approx. 3 g.’). One problem
found in some works related to the annotation of
numerical expressions (e.g., Ning et al., 2022) is
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the fact that they only annotate cardinal quantifiers,
leaving aside modifiers of these quantifiers: for ex-
ample, in “at most 3%, they only annotate “3%”
leaving aside the modifier “at most”; the same hap-
pens in “at least 2%”. Leaving aside the modifiers,
they lose part of the nominal expressions’ seman-
tics. In this specific case, the distinction between
right monotone increasing determiners (‘at least’)
and right monotone decreasing determiners (‘at
most’)! is lost (cf., e.g., Barwise and Cooper, 1981;
Partee et al., 2012).

It is not just the identification of quantification
expressions that is problematic. Indeed, identifying
how these quantification expressions measure enti-
ties or properties of entities (explicit or implicit in
the texts) is also a problem in Information Extrac-
tion. For example, in ‘gasoline costs 1.5 euros’, the
quantification expression is locating a characteris-
tic of the entity denoted by “gasoline”, its price per
liter, on a numerical scale associated with a partic-
ular monetary unit. Another problem is identifying
price changes over time, as in ‘Gasoline costs 4
cents more than last week’. All these problems are
further aggravated by a lack of uniformity in the
terms used: in different projects, the same concept
may correspond to different terms; conversely, the
same term may have non-equivalent definitions in
other projects (cf. Gopfert et al., 2022). In this re-
gard, the work carried out under ISO 24617, parts
11 and 12, seeks to answer some of these questions.
ISO 24617-12 (ISO-24617-12, 2024) is a proposal
to deal with quantification issues mainly related
to the quantificational information of nominal ex-
pressions but also of eventualities expressions and
the scope relations in which these expressions are
involved. As for ISO 24617-11 (ISO-24617-11,
2021), it deals with aspects related to measurable
quantitative information, that is, with the standard-
ization of expressions involving a quantity n and a
unit u, as in "two meters’. Also noteworthy is the
work of Abzianidze and Bos (2017), who propose
a semantic tagset for use in a new NLP task to en-
code information that better characterizes lexical
semantics than POS tags”. These tags describe the

'The following examples illustrate the distinct inferences
of the two semantic types:
(i) right monotone increasing determiners (e.g., ‘at least n’)
If at least two men walk fast, then at least two men walk
(ii) right monotone decreasing determiners (e.g., ‘at most
n’)
If at most two men walk, then at most two men walk fast.

2We thank one of the anonymous reviewers for bringing



semantic contribution of particular words or punc-
tuation marks concerning the meaning of the whole
expression and are grouped into 13 meta-tags. For
example, the ATT (attribute) meta-tag includes the
QUC (quantity of concrete) tag, which applies to
words such as ’two’, and the NAM (named entity)
meta-tag includes the UOM (unit of measurement)
tag, which applies to words such as ’euro’ or ’per-
cent’.

Datasets available to train models specifically
with quantitative information are not abundant, par-
ticularly full-text datasets. Quantitative informa-
tion is particularly relevant in texts from special-
ized domains, so these domains, such as medicine
or finance, are necessary for this type of annota-
tion. However, the question of finding suitable
annotators for this type of task is also pertinent:
annotators must have grammatical knowledge and,
in some cases, knowledge of the specific domain
(for instance, in cases of quantities given relative to
a standard; cf. Gopfert et al., 2022). Projects have
sought to use LLMs as annotators to overcome
this difficulty, given that these models have proven
effective in annotating general domain datasets.
Aguda et al. (2024) show that LLMs are a pos-
sible alternative to non-expert crowd workers for
domain-specific tasks. However, they do not sur-
pass domain-specific human experts.

Another problem with datasets in the financial
domain is that they often consist only of news head-
lines, and the annotation aims to perform sentiment
analysis on stock prices. There are a few pub-
licly available datasets with information about com-
modity news. Sinha and Khandait (2021) present
one of these datasets, which is a dataset consist-
ing of 11,412 news headlines about gold. This
dataset was manually annotated with various in-
formation, namely whether the price is attributed
to the past or the future (‘“Past/Future Price Infor-
mation”) and whether this value corresponds to
an increasing, decreasing, or maintenance trend
(“Price Up/Constant/Down”).

Regarding news annotation work on commodi-
ties, Lee et al. (2022) report that datasets of this
type are scarce, and the authors assume that their
dataset may be the only annotated corpus. This
is a dataset of 425 news articles about crude oil
in English, manually annotated by undergraduate
students from a School of Business. This dataset
has some similarities to the one we developed in

this proposal to our attention.
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our project. The dataset from Lee et al. (2022)
contains information about Entities (divided into
21 types) and Events (triggers, argument roles, and
properties such as polarity, modality, and intensity).
However, this annotation scheme has several
problems. For example, in the list of Entity types,
we can find ontologically very distinct entities,
such as “commodities” (oil), “dates” (1998),
“locations” (Europe), “Money” (USD 50), “percent”
(25%), “Price unit” (USD 58 per barrel), “Quantity”
(18 million tonnes) and “Production Unit” (29
million barrels per day). Furthermore, there is no
unified treatment in the annotation of quantification
expressions. Regarding Events, these authors
identify 18 types, ranging from events that describe
the change in price (e.g., CAUSED-MOVEMENT
DOWN-LOSS; MOVEMENT-DOWN-LOSS;
MOVEMENT-FLAT) to events that indicate
the cause for the price change (e.g., CRISIS;
EMBARGO). However, the strictly linguistic
annotation is significantly reduced: polarity
(POSITIVE and NEGATIVE); modality (AS-
SERTED and OTHER); and intensity (NEUTRAL,
INTENSIFIED, and EASED). All in all, this
annotation scheme is similar to our scheme in that
it contains events and participants. However, the
scheme we have developed is richer from the point
of view of the grammatical information provided
and the information contained in the annotation of
quantification expressions, in addition to including
different types of links, namely, semantic function
links.

To sum up, identifying quantification expres-
sions is a complex task, but one that is fundamental
in several areas of research (cf. Gopfert et al., 2022
for a survey on measurement extraction in NLP
tasks). In our project, we are particularly interested
in extracting the value attributed to specific prod-
ucts over time: fuels (gasoline, diesel), motor ve-
hicles, and essential goods (water, electricity). We
will present a corpus of newspaper articles about fi-
nances, given that these texts often present numeric
information representing different aspects of the
situations they describe: in the case that interests
us, the price of commodities (Roy et al., 2015).

3 Description of the scheme for
annotating commodities price
information

The scheme we created includes the following:

(i) a series of entity structures with information



about events, the participants in these events,
and temporal and measurement expressions;

a series of link structures: between entities of
a temporal nature, such as events and temporal
expressions (TLinks); between participants,
quantification expressions, and events (seman-
tic roles); between participants (OLinks); and
between quantification expressions and partic-
ipants. All (entity and link) structures are com-
posed of several attributes and values. The
scheme also includes a function associating
each document with its publication time. See
the Appendix A for an overview of the anno-
tation scheme.

(i)

Most of the content of this annotation scheme
is based on parts of the ISO standard 1SO24617,
Language Resource Management - Semantic an-
notation framework: Part 1: Time and events
(ISO-24617-1, 2012); Part 4: Semantic roles (ISO-
24617-4, 2014); Part 7: Spatial information (ISO-
24617-7, 2020); and Part 9: Reference annotation
framework (ISO-24617-9, 2019). However, it was
necessary to create some attributes and links to
capture the information relevant to this annotation
project, which will be detailed below.

Although a part of ISO deals with quantifica-
tion, ISO 24617 - Part 12: Quantification (ISO-
24617-12, 2024), we decided not to include it in
this project. There are several reasons for this. For
example, the expressive power of ISO 24617 - 12,
notably in the annotation of quantificational infor-
mation of nominal expressions and in the scope re-
lations between nominal expressions and between
these expressions and eventualities or other opera-
tors, such as negation, would not be used because
this kind of information does not appear in the
news that constitute our corpus. So, although ISO
24671-12 is quite expressive, our project did not re-
quire the level of detail proposed in this part of the
ISO. We argue that the simplicity of the annotation
scheme is crucial if one wants to recruit annotators
without specialized linguistic knowledge.

Using ISO 24617-12 also poses some problems.
One is that this part of the standard does not cover
some of the expressions we had to annotate, namely,
the quantification expressions of the “non-exact”
type. Another problem is that many of the eventual-
ities in the annotated news are expressed by nomi-
nal expressions with adjectives expressing quantifi-
cation. Neither ISO 24617-12, for quantification,
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nor ISO 24617-9, for referential annotation, sug-
gests ways to deal with these adjectival expressions
that express some form of quantification over even-
tualities expressed by nouns. Examples (1) and
(2) illustrate these cases. These sentences contain
nominal expressions that, semantically, are equiv-
alent to the sentences in (3) and (4), with explicit
quantification within the verb phrase.

(1) A gasolina registou um aumento expressivo.

‘Gasoline registered a significant increase.’

(2) A gasolina registou uma descida ligeira.

‘Gasoline registered a slight drop.’

(3) A gasolina aumentou expressivamente.

‘Gasoline prices have increased significantly.’

(4) A gasolina desceu ligeiramente.

‘Gasoline prices have fallen slightly.’

Although ISO 24617-12 proposes a scheme
for annotating quantified nominal expressions that
could potentially apply to the annotation we intend
to make (cf., for example, the @involvement at-
tribute of entities, i.e., the information about the
number of entities or part of the entity involved
in a particular eventuality®), this proposal is not
effectively applicable directly to the data we had to
annotate, as in (5), but to constructions of another
type, as in (6), which do not exist in the news that
makes up our corpus.

(5) A gasolina custa 1,5 euros.

‘Gasoline costs 1.5 euros.’

(6) Comprei 3 euros/ dois litros de gasolina.

‘I bought 3 euros/two liters of gasoline.’

Finally, ISO 24617-11 (ISO-24617-11, 2021)
was also assessed in this annotation project. How-
ever, we considered that its use could be dispens-
able, which is why we chose not to include it. For
example, ISO 24617-11 proposes using the mea-
sure link and the comparison link. As for the mea-
sure link, which connects an entity to a measure,
its use would unnecessarily complicate our scheme,
given that it overlaps with the semantic roles. The
comparison link, which is similar to the ARG1 and

3The value of the @involvement attribute indicates how

many/much or which fraction of the reference domain is con-
tained in the participant set (ISO-24617-12, 2024).



ARG?2 that we propose, is a link that is established
between two measures (according to ISO 24617-
11). This type of link is irrelevant to our annotation,
given that the comparison relations in the news are
not between measures but between entities.

The news annotations were performed in
BRAT (Stenetorp et al., 2012). The manual was
built incrementally, following the MAMA cy-
cle (Pustejovsky et al., 2017), taking the Text2Story
scheme as a starting point. A PhD student in lin-
guistics annotated a set of news items and identified
problems in the annotation process. In a meeting
with two senior linguistics researchers, these prob-
lems were discussed, and solutions were proposed.
The student revised the annotation according to
these solutions, and in the following meeting, the
new results were analyzed. If the problems per-
sisted, new solutions were proposed. If the prob-
lems were solved, the student annotated a new set
of news items. This process was repeated cyclically
until the entire set of news items was annotated,
and no problems were left in the annotation. Fi-
nally, the news annotations (N=98) were reviewed
by both senior linguistics investigators to identify
and correct any lapses or inconsistencies that might
persist.

3.1 Overview of the annotation scheme

1. Events

The markables of events follow the same rules
defined in ISO 24617-1, the basis for the T2S an-
notation scheme. Regarding the attributes, it was
decided to simplify them. Thus, the @class at-
tribute was eliminated, as it was not relevant to the
objectives of this annotation project. The @aspect,
@vform, and @mood attributes were included in
the @tense attribute. This attribute was adapted
to capture the verb forms in Portuguese texts, thus
making the annotation task less complex and easier
to implement. Table 2 in the appendix presents
the values used in the @tense attribute. The @pos
attribute was limited to just two values (noun and
verb). The @polarity attribute was maintained. Fi-
nally, in the case of the @movement attribute, it
was decided to simplify the annotation to two val-
ues, “upward” and “downward,” to capture the rise
or fall of prices in the case of events or progressive
states. Example (7) illustrates the case of price
increase (upward movement).

(7) A gasolina subiu esta semana. / A gasolina
estd a subir esta semana.
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‘Gasoline rose this week. / Gasoline is rising
this week.’

2. Time expressions

The time expressions in this annotation project
follow the annotation proposed in T2S, which in
turn abides by the rules of ISO-24617-1 (2012)
proposal. The tag spans are the same, as are the
@type attributes (with the values “date,” “time,”
“duration,” and “set”) and the “publication time”.

3. Participants

Regarding participants, this annotation project
follows the T2S proposal (based on ISO-24617-9,
2019), with few adaptations, only those necessary
to capture some specificities of news about price
variations (recall that the T2S scheme was created
to capture the structure of news about narratives of
generalist themes, which is why it lacks specific
tags for entities in the financial domain). Thus,
the tag spans and the annotation of @lexical-head,
@individuation, and @involvement remained the
same, as did the objectal relations between partic-
ipants. In the case of the @type attribute, some
values were added to capture specific information.
Therefore, the value “relation-price/unit” was in-
cluded for referents corresponding to an abstract
numerical relation between a measuring unit and
a value in some monetary system. This value is
subdivided into “average-value” (when the rela-
tion corresponds to an average) and “precise-value”
(when the relation corresponds to an exact value).
The relevant measuring unit is indicated in the text
box (in Brat). Examples (8) and (9) illustrate these
two possibilities.

(8) O preco de referéncia do litro de gasolina
em Portugal é actualmente de 1,741 euros
enquanto o do gaséleo vale 1,521 euros.

“The reference price of a liter of gasoline in
Portugal is currently 1.741 euros, while that
of diesel is 1.521 euros.’

(relation-price/unit-precise-value; unit=liter)
(9) O preco médio do gasdleo na quarta-feira era
de 1.410 euros.

“The average price of diesel on Wednesday
was 1,410 euros.’

(relation-price/unit-average-value; unit=liter)
The value “TARIFA” (TAR) is also included for
cases where the referent is a table (or a range of that

table) of rates charged for a given service. Example
(10) is one of those cases.



(10) O primeiro escald@o dos consumidores de dgua
teve uma descida de 3%. (TAR)

‘The first tier of water consumers saw a 3%
drop.’

Table 3 in the appendix summarizes all of the
@type values used in the annotation.

4. Semantic roles

The semantic roles used in this annotation
project are a subset of those proposed in ISO-
24617-4 (2014), with definitions explicitly oriented
to the financial domain (cf. Table 4 in the ap-
pendix). Examples (11) and (12) are instances of
this annotation layer.

(11) Ao mesmo tempo, o crude apreciava 1,31%
para 92,87 euros.

‘At the same time, crude oil appreciated by
1.31% to 92.87 euros.’

(92,87 euros — Goal — apreciava; O crude
— Theme — apreciava; 1,31% — Amount —
apreciava)

(12) O gaséleo permanece em 1,22 euros por litro.
‘Diesel remains at R$1.22 per liter.’

(O gasdleo — Pivot — permanece; 1,22 euros
— Attribute — permanece)

5. Quantification expressions

One of the objectives of this project is to cap-
ture information related to changes in the prices of
goods. Therefore, annotating each expression that
conveys quantitative information related to prices
is essential (see Figure 2 for an overview of the
occurrence of entity structures in the annotated cor-
pus). In this annotation scheme, these expressions
are annotated in entity structures called “quantifi-
cation expressions”. These expressions appear in
the news in very different formats. However, they
can be grouped into two groups: those of the “ex-
act” type, providing quantitative information that
is expressed, in some way, by a numerical value,
and those of the “non-exact” type, whose quanti-
tative information corresponds to a non-numerical
value and is typically expressed by an adjective
or an adverb (see Table 1 for the distribution of
quantification expressions in the annotated corpus).

From a linguistic point of view, expressions of
the type “exact”, often referred to as “measure-
ment phrases”, correspond, in most cases, to ar-
gumental nominal expressions in the oblique case
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(cf. Gongalves and Raposo, 2013). The verbs with
which these expressions occur are varied: (i) verbs
such as custar ‘to cost’ (which, like durar ‘to last’,
medir ‘to measure’ or pesar 'to weigh’, express
the value of physical or abstract entities on a quan-
titative scale); (i1) verbs of movement (which, in
this case, have fictive readings; cf. Talmy, 1996),
such as subir ‘to go up’ and descer ‘to go down’
and their synonyms; (iii) verbs that denote vari-
ation of properties in general, such as aumentar
‘to increase’ or reduzir ‘to decrease’; (iv) verbs
lexically specialized in price variation, such as en-
carecer ‘to make more expensive’ or custar ‘to
cost’; (v) eventive verbs that are not lexically speci-
fied as to the nature of the variation, such as evoluir
‘to evolve’ or encerrar ‘to close’, which lexically
encode only some type of change. These measure-
ment phrases can also occur as predicatives with
copula verbs or verbs that proceed to some static
location in cases where no variation in price is ex-
pressed, but an indication is given of the value asso-
ciated with the good in a given time interval (e.g.,
ser ’to be,” manter-se ’to maintain,’” and situar-se
’to be located’). Since these “exact” quantification
expressions are included in a more general group
of expressions associated with measurement verbs,
such as medir ’to measure,” we annotated them ac-
cording to the ISO-24617-7 (2020) proposal, using
the “measure” tag. Thus, quantification expressions
have the attributes @value, @unit, and @modifier.
The @value attribute provides the indication of
the quantity of the entity, denoted by cardinal nu-
meral quantifiers or other quantifiers; the @unit
corresponds to the monetary unit used in the quan-
tification expression; the @modifier corresponds
to an expression that modifies the quantification in
terms of quantitative, circumstantial or temporal
information. Example (13) illustrates this part of
the annotation.

(13) Os combustiveis ja aumentaram, entre 1 de
janeiro e I de marco, cerca de nove céntimos.

‘Fuel prices have already increased by around
nine cents between January 1st and March
Ist’

(@modifier - cerca de; @value - 0,09; @unit
— euro)

Moving on to “non-exact” quantification expres-
sions, they correspond to seven subtypes, which
are syntactically very diverse and distinct from the



type described previously. Therefore, creating spe-
cific attributes for these expressions was necessary,
which are not provided in any part of ISO 24617.
In what follows, we describe those attributes.

* value-minimum: when it corresponds to a min-
imum price value in the time interval consid-
ered in the sentence. Typically, it corresponds
to a nominal expression with an adjective in
the superlative degree.

(14) O preco do barril de Brent, o petrdleo

que serve de referéncia ao mercado por-
tugués, desvalorizou 4,57 % para 37,93
dolares, o que representa o valor mais
baixo desde dezembro de 2008.
‘The price of a barrel of Brent, the oil
used as a reference for the Portuguese
market, fell 4.57% to 37.93 dollars, rep-
resenting the lowest value since Decem-
ber 2008’

value-maximum: when it corresponds to a
maximum price value in the time interval con-
sidered in the sentence. Typically, it corre-
sponds to a nominal expression with an adjec-
tive in the superlative degree.

(15) Em maio, a matéria-prima superou a
fasquia dos 80 ddlares por barril, o valor
mais alto desde novembro de 2014.

‘In May, the raw material surpassed the
US$ 80 per barrel mark, the highest value
since November 2014.

value-much: when it corresponds to a high
differential price value in the time interval
considered in the sentence. Typically, it corre-
sponds to an adjective that denotes an interval
in a scale whose extension is greater than a
reference value (which, in most cases, is im-
plicit).

(16) A gasolina registou um aumento expres-
sivo.
‘Gasoline registered a significant in-
crease.

value-low: when it corresponds to a low differ-
ential price value in the time interval consid-
ered in the sentence. Typically, it corresponds
to an adjective that denotes an interval in a
scale whose extension is smaller than a refer-
ence value (which, in most cases, is implicit).
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(17) A gasolina registou uma descida ligeira.
‘Gasoline registered a slight drop.’

* value-comparative-superiority: when a dif-
ferential value of superiority of the price is
expressed relative to the price of another en-
tity referred to in the sentence. It corresponds
to an adjective in the comparative degree.

(18) A gasolina é mais cara do que o gasdleo.
‘Gasoline is more expensive than diesel.’

value-comparative-inferiority: when a differ-
ential value of inferiority of the price is ex-
pressed relative to the price of another entity
referred to in the sentence. It corresponds to
an adjective in the comparative degree.

(19) A gasolina é menos cara do que o
gasoleo.
‘Gasoline is less expensive than diesel.’

value-comparative-equality: when a value of
equality of the price is expressed relative to
the price of another entity referred to in the
sentence. It corresponds to an adjective in the
comparative degree.

(20) A gasolina é td@o cara como o gasoleo.
‘Gasoline is as expensive as diesel.’

As with “exact” quantification expressions, “non-
exact” quantification expressions may be subject
to some modification. For this reason, these ex-
pressions can also be annotated with the @modifier
attribute, as exemplified in (21).

(21) Este combustivel continuard a ter um preco
de venda média muito perto de mdximos de
agosto de 2015.

“This fuel will continue to have an average
selling price very close to the highs of August
2015°

(maximos — quantification expression; non-
exact; value-maximum; @modifier - muito
perto de)

Quantification expressions that express non-
exact values of the Value-Comparative type (su-
periority/inferiority/equality) establish a relation-
ship between two entities that share the same scalar
property, in this case, the price. Therefore, these
three quantification expressions trigger comparison
relationships. Since these relations are not provided



for in ISO 24617, they were created specifically for
this work, seeking to follow the same general prin-
ciples of this standard. Thus, these comparison
relations link quantification expressions of Value-
comparative and the respective compared entities
(identified through the links “argument 1” (Argl)
and “argument 2” (Arg2), which correspond to the
first and second terms of comparison, respectively).
The relation is established from the quantification
expression to the entity that plays the role of Argl
or Arg2. Example (22) shows how this link is used.

(22) A gasolina é mais cara do que o gasdleo.
‘Gasoline is as expensive as diesel.’

mais cara do que — quantification expression;
value-comparative-superiority

a gasolina — Argument 1 — mais cara do que

0 gaslleo — Argument 2 — mais cara do que

Example (23) illustrates how this annotation
scheme was implemented (see also Figure 1).

(23) Segundo o presidente da Anarec, Augusto
Cymbron, o preco do gasoleo passard dos
actuais 1,339 euros para os 1,369 euros.

‘According to the president of Anarec, Au-
gusto Cymbron, the price of diesel will in-
crease from the current R$1.339 to R$1.369°

In this example, the change in the price of diesel
is captured. The participant of the “relation price-
unit” type is expressed by the noun phrase o preco
(the price), which denotes a count entity. The sub-
stance is represented by the noun phrase o diesel,
a participant that is a mass-type “object.” The rela-
tionship between these two participants is captured
by the objectal link “partOf.” The price change
event is annotated in the markable passard (will
pass): it is an event expressed by a verb in the fu-
ture tense. It encodes a price increase (an upward
movement on the numerical scale associated with
the price). The expressions /.339 euros and 1.369
euros correspond to participants of the ~’quantifica-
tion expression” type: both correspond to exact in-
formation, and their unit of measurement is “euro,”
varying only in their respective measurement val-
ues. Semantic roles link these entity structures.
Thus, o preco (the price) is connected to passard
(will pass) by the SR Theme, indicating that it is
the entity that suffers a change of state during the
event (in this case, it is the entity whose position
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on the numerical scale associated with the price
changes). In turn, the quantification expressions
1.339 euros and 1.369 euros are linked to passard
by the SR Source and Goal, respectively: the first
expression denotes the starting point of the price
change, while the second denotes the end point of
the price change.

Category Count | Perc. (%)
Exact 422 78.00
Non-Exact 119 22.00
Max 40 7.39
Much 32 591
Min 19 3.51
Low 10 1.85
Comparative-superiority 8 1.48
Comparative-equality 6 1.11
Comparative-inferiority 3 0.55
Total 541 100.00

Table 1: Distribution of Quantification Categories

3.2 Building the annotation scheme: some
problems

Throughout the process of building this annota-
tion scheme, we encountered several problems that
had to be overcome, from the simplest problems
found in any annotation project (for example, the
correct identification of the @type of a nominal
expression, which is referentially ambiguous), to
the more complex problems this particular type
of text poses. In fact, the variation in expressions
that indicate numerical values and the variation in
expressions of eventualities that denote price vari-
ation or price maintenance are challenging if one
wants to develop a comprehensive but straightfor-
ward annotation scheme. We will discuss some of
those cases in this section.

The expression denoting a fuel’s price/liter” ra-
tio, such as gasoline, may appear in the following
formats (non-exhaustive list).

(24) O preco do litro da gasolina / O preco da
gasolina / O litro da gasolina / O preco do
litro no caso da gasolina/ A gasolina / O valor
da unidade de gasolina estd a 1,60 euros.

“The price of a liter of gasoline / The price of
gasoline / The liter of gasoline / The price of
a liter in the case of gasoline / Gasoline / The
value of the gasoline unit is R$1.60.’



Participante [Nome][Individual ]j;oluc-o Preco_Unidade][Valor_Exato][1]

0 prego

4| Segundo o presidente da Anarec, Augusto Cymbron,

passara dos actuais

a gasolina sem chumbo 95

Participante[individual][Relacao_Preco_Unidade][Valor_Exato][Nome][1] | [Evéiif6 [TransicacliVerbol[Pres indj[Ascendente])

passa

Participante [Nome][Massivo][ObJI[1]

do gaséleo

(Quantificacao [Sim] {Quantificacao [Sim]
1,339 euros para 0s 1,369 euros e
Quantificacao isimi Quantificacao isimi

dos 1,449 euros, para 0s 1,479 euros.

Figure 1: (23): an example of annotation in BRAT (fuel, news 22)

Entities Financial News
= Event (610)

m Time (311)

mmm Participant (1001)
mmm Quantification (541)

Figure 2: Proportion of Entities in Dataset

(25) A inflagcdo colocou o custo do litro da gasolina
nos 1,60 euros/ colocou o custo do litro nos
1,60 euros no caso da gasolina.

‘Inflation put the cost of a liter of gasoline at
R$1.60/ put the cost of a liter at R$1.60 in the
case of gasoline.’

Another problem related to the different manners
in which the price variation can be expressed. In all
of the examples (26)-(29), the event corresponds to
a decrease in price, but in example (26), the mark-
able is of the nominal type (descida), while in the
others ((27)-(29)), the markables are of the verbal
type. In this second set of examples, the decrease
can be encoded lexically by the verb (such as cair
‘to fall,” in (27), in a case of fictive motion), by
a semi-lexicalized expression (such as evoluir em
baixa ‘to evolve downwards’, in (28)), or compo-
sitionally, as in (29), through the combination of
the verb atingir ‘to reach’ and the direct object that
contains a word that corresponds to a quantification
expression of the type “non-exact-value-minimum”
(minimos deste ano ‘minimums of this year’).

(26) A variacdo do euro face ao dolar deverd deter-
minar uma descida de 1,5 céntimos no preco
de venda da gasolina e de 2 céntimos no
gasoleo.

‘The variation of the euro against the dollar

should determine a drop of 1.5 cents in the
sale price of gasoline and 2 cents in diesel.’

(27) O preco do gasoleo deverd cair 2 céntimos,

colocando o custo do litro nos 1,399 euros.

‘The diesel price is expected to fall by 2 cents,
putting the cost per liter at 1.399 euros.

(28) O brent evoluiu hoje em baixa, depois de ter

estado a subir durante vdrias sessoes.

‘Brent fell today after rising for several ses-
sions.’

(29)

O brent atingiu minimos deste ano.

‘Brent reached its lowest price this year.’

4 Concluding remarks

The annotation of information about quantities is a
topic that still requires further study, both in terms
of annotation schemes that adequately capture the
various nuances that quantification expressions can
have in natural languages and in terms of annotated
corpora that can be used to train models or as gold
standards in evaluation tasks. In this article, we
seek to contribute to the discussion on annotation
schemes and present a new scheme to capture in-
formation related to the rise, fall, or maintenance
of commodities prices in news articles. To that end,
we propose an extension of the Text2Story scheme,
which, in turn, was built by combining four parts of
ISO 24617 (parts 1, 4, 7, and 9). The new scheme
contains new attributes and values specially de-
signed to capture the quantificational information
typical of news in the financial domain.

This new scheme can also be extended to cap-
ture other types of information. In the future, we
plan to include other ISO resources, such as the
entire semantic role array of ISO 24617-4, and
other parts, such as ISO 24617-8 (ISO, 2016), us-
ing the discourse relations framework to analyze
the underlying reasons for price changes. Another
line of research is this scheme’s application (with
the necessary adaptations) to other domains with
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abundant quantificational information, such as elec-
tronic health records. Finally, formalizing the se-
mantics of the proposed annotation scheme is still
missing.
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An annotation scheme for financial news in Portuguese

Overview of the annotation scheme

Figure 3: Overview of the Annotation Scheme for Finance news

Indicativo Conjuntivo Progressivo Gerundio Infinitivo IR + Infinitivo
Presente do Presente do Presente progressivo Gertndio Infinitivo ir{gn(ilt)irvecfe(rfllt;)u;)
Indicativo — Pres-Ind Conjuntivo — Pres-Conj (estd a + inf) — PresPro Simples — GS Simples — INF-S — ir(Pres)+INF-S
Pretérito Perfeito Pretérito Imperfeito (E:tsesjed/zsl:;fl:is%% Gertindio Infinitivo in él;t(if‘l/léu&?l)t;o)
Simples — PP-Ind — PIMP-Conj _ PstPro Composto — GC Composto — INF-C — ir(Fut)+INF-S
Pretérito Pretérito Perfeito
Imperfeito — PIMP-Ind — PPC-Conj
Pretérito Perfeito Pretérito mais-que-

Composto — PPC-Ind

perfeito — PMP-Conj

Pretérito mais-que-

Futuro Simples

perfeito — PMP-Ind — Fut-Conj
Futuro Simples Futuro Composto
— Fut-Ind — Fut-C-Conj
Futuro Composto
— Fut-C-Ind
Table 2: Verb tense attributes

Type Definition
PES The referent is a person.
ORG The referent is an organization.
OBJ The referent is a tangible object, whether or not made by a human being.

relation_price/unit

The referent is an abstract numerical relationship between a unit of
measurement and a value in some monetary system.

LOC

The referent is a concrete or abstract location.

TAR

The referent is a table (or a range of that table) of rates that are charged
for a specific service performed.

Table 3: Type values and definitions
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Semantic Role

Definition

Agent Entity that intentionally causes a price change.
Cause Entity that causes a price change unintentionally.
Theme Entity that changes price, in an event.
Pivot Entity that maintains the price, in a state.
Quantity Quantification expression that indicates the amount of change operated
in the price, in events.
Attribute Quantification expression that indicates the quantity at which the price is
maintained, in states.
Goal Quantification expression indicating the end point of the price change.
Source Quantification expression that indicates the starting point of the price
change.
Locative Expression that represents the place (concrete or abstract) where an entity

is located or the event is held.

Table 4: Semantic roles and definitions
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Abstract

As precursor work in preparation for an interna-
tional standard ISO/PWI 24617-16 Language
resource management — Semantic annotation —
Part 16: Evaluative language, we aim to test
and enhance the reliability of the annotation
of subjective evaluation based on Appraisal
Theory. We describe a comprehensive three-
phase workflow tested on COVID-19 media
reports to achieve reliable agreement through
progressive training and quality control. Our
methodology addresses some of the key chal-
lenges through the refinement of targeted guide-
line refinements and the development of inter-
active clarification tools, alongside a custom
platform that enables the pre-classification of
six evaluative categories, systematic annotation
review, and organized documentation. We
report empirical results that demonstrate sub-
stantial improvements from the initial moderate
agreement to a strong final consensus. Our
research offers both theoretical refinements
addressing persistent classification challenges
in evaluation and practical solutions for the
implementation of the annotation workflow,
proposing a replicable methodology for the
achievement of reliable annotation consistency
in the annotation of evaluative language.

1 Introduction

Annotating evaluative language has become in-
creasingly important in the present era of ar-
tificial intelligence, particularly given the need
for high-quality language resources for training
large language models and understanding human
emotions and personal stance. In response to
this need, we are working on an international
standard (ISO/PWI 24617-16 Language resource
management — Semantic annotation — Part 16:

* Equal contribution
** Corresponding author

Evaluative language) for the annotation of evalu-
ative language, to be adopted by the International
Organization for Standardization. To ensure a
sound practical application of the standard, we
apply Appraisal Theory (AT) as a foundational
framework of analysis, fully described in Martin
and White (2005). While AT has proven influen-
tial across diverse research contexts, its practical
implementation through manual annotation reveals
significant methodological challenges. Research
addressing annotation methodology remains scarce,
with studies rarely reporting inter-coder agreement
measures or addressing reliability issues (Fuoli,
2018). Similarly, the development of annotation
workflow has received limited attention. While
Fuoli (2018) proposed a stepwise approach to
Appraisal annotation, the methodological guidance
remains insufficient for addressing the complex
practical challenges encountered in the annota-
tion of evaluative language, which is fundamen-
tally subjective. The limited focus on annota-
tion methodologies has created a significant gap
between theoretical significance and operational
reliability, affecting the advancement of scientific
interpretative approaches to the understanding of
expressions of human stance and attitude.

We aim to address these methodological gaps
through the development of annotation work-
flows, refinement of guideline procedures, and
tool-facilitated quality control mechanisms. We
describe a comprehensive approach that combines
refined theoretical grounding with practical solu-
tions for the achievement of reliable inter-annotator
agreement based on the annotation of a corpus
of authentic texts sampled from media reports.
In what follows, we describe a methodological
framework that encompasses a multi-stage train-
ing protocol, problem identification through pilot
annotations, and targeted intervention strategies

76 that reduce annotator disagreements.



appraisal
ROLE- .
[role appraiser

appraised

AT-
TYPE

ATTITUDE-

[attitude-catogory “CATOGORY-TYPE |

rjudgement

~appreciation

N POLARITY- positive
~polarity TYPE

negative

happiness
" AFFECT- __ [security
raffect
TYPE satisfaction

JUDGEMENT-
TYPE

inclination

normality
SOCIAL-
ESTEMM-TYPE

social- [capacity

tenacity

SOCIAL- [veracity
SANCTION-TYPE

propriet

social-sanction

reaction
APPRECIATION- [

composition

TYPE
valuation

Figure 1: Annotation framework for Appraisal theory

2 Annotation Framework and
Methodology

2.1 Annotation Framework

Our annotation framework is fundamentally
grounded in AT fully described and published
in Martin and White (2005) and specifically
focuses on the Attitude system. In our approach,
we explicitly define three core roles for each
identifiable (markable) textual segment expressing
an evaluation, namely, Appraiser (the entity
making the evaluation), Appraised (the target
being evaluated), and Appraisal (the appraisal
element itself). The annotation process followed a
hierarchical framework as shown in Figure 1.

2.2 Core Annotation Principles

Our annotation methodology is governed by two
fundamental principles: (1) Minimality Principle,
according to which annotators mark only the
core evaluative lexical items and their essential
modifiers, avoiding the unnecessary expansion of
the textual segment, and (2) Completeness Princi-
ple, according to which the annotation segment
must preserve the semantic integrity of evalua-
tive expressions. Critical elements that influence
evaluative meaning, particularly negation markers,
must be included within the segment to maintain
accurate interpretations and polarity determination.
Consider

[1] Research from earlier in the pandemic does not
yield definitive clues. (USN0122)

In [1], while “definitive” represents the core
evaluative term, the negation “does not” funda-
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mentally alters the evaluative stance and must be
included in the annotation span as “does not yield
definitive clues” to preserve semantic complete-
ness.

These principles establish baseline standards
rather than rigid constraints. Recognizing the
inherent complexity of the segment boundaries of
evaluative language, we adopt a flexible approach
to boundary matching for inter-annotator agree-
ment assessment. Following Wiebe et al. (2005)
and Read and Carroll (2012), overly strict boundary
matching can be counter-productive. Therefore,
when segments marked by different annotators
overlap and demonstrate complete agreement on
Main Category, Subcategory, and Polarity, we
consider these as valid matches, specifically catego-
rized as “Match with Overlap”. This methodology
maintains analytical rigour in categorical agree-
ment while accommodating the subjective nature
of evaluative language boundaries.

2.3 Corpus and Annotators

The texts used in our study are drawn from a corpus
of COVID-19 news reports. The corpus comprises
a total of 144 news articles related to COVID-19
balanced across four media outlets — China Daily,
South China Morning Post, The Guardian, and The
New York Times — with 36 articles from each. The
articles were sampled from Factiva, covering the
period from January 2020 to December 2022, with
one article selected per month to ensure temporal
balance. The descriptive statistics are presented in
Table 1.

Articles were selected from this corpus to test the
annotation of evaluative language, with each round



using articles from the same time periods across
the four outlets, ensuring temporal and cross-media
representation while maintaining manageable an-
notation loads.

CD SCMP TG NYT Overall
Articles 36 36 36 36 144
Tokens 20536 23863 31432 42704 118535
Types 3710 4327 5062 6045 10701
TTR (%) 18.07 18.13 16.10 14.16 9.03
Mean size 570 663 873 1186 823

Table 1: Corpus composition and descriptive statistics
across four media outlets

Two annotators were selected based on three
criteria: (1) proficiency in English comprehension,
(2) enrolment in a graduate-level programme in
linguistics or English studies, and (3) foundational
linguistic knowledge, including familiarity with
Systemic Functional Linguistics (SFL). We inten-
tionally selected annotators without prior indepen-
dent experience in the annotation of evaluative lan-
guage. The selection of novice annotators allows
us to assess whether our framework can achieve
satisfactory inter-annotator agreement through sys-
tematic training protocols, rather than relying on
prior experience.

2.4 Annotation Software Tool

Many software tools facilitate basic annotation
tasks but generally lack sophisticated compar-
ison capabilities beyond simple agreement-
disagreement identification. This limitation
particularly affects the crucial intermediate review
process, where detailed comparative analysis
is essential for quality control and guideline
refinement by providing organized documentation
of annotator classifications and problematic
and classic cases. Given these limitations, we
adopt a hybrid approach combining existing and
custom-developed tools. The initial annotation was
conducted using the UAM corpus tool (O’Donnell,
2018). A web-based review tool has been designed
and implemented that supports simultaneous
upload of processed annotation results and enables
detailed comparison of all annotation units within
their original textual contexts, across the pair of
annotators.

The tool also categorizes comparison results
into six distinct types to provide fine-grained
characterization of annotation consistency:

1. Annotator 1 Only: Annotations identified
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solely by Annotator 1
2. Annotator 2 Only: Annotations identified
solely by Annotator 2
3. Match: Complete agreement in annotation
content
4. Match with Overlap: Overlapping appraisal
elements with identical classifications
5. Conflict: Identical text spans with different
classification or polarity
6. Conflict with Overlap: Overlapping appraisal
elements with different classifications or po-
larity
The interface enables comparative viewing
of both annotators’ work through individual or
category-based review, with functions to flag typ-
ical or problematic cases and add comments. It
identifies specific points of disagreement, supports
targeted feedback, and offers traceable evidence
for iterative guideline refinement. The tool also
exports processed data for statistical analysis, sig-
nificantly reducing manual comparison workload
with minimal need for post-processing.

2.5 Statistical Analysis Methods

Our statistical approach is based on Read and
Carroll (2012)’s evaluation methodology with a
key modification. Read and Carroll (2012) note
that “the ‘number correct’ (COR) will differ for
each annotator in the pair under evaluation” due to
multiple matching scenarios in text span annotation.
We address this challenge through a different
approach by implementing an explicit six-category
classification system as a pre-processing step:
Match, Match with Overlap, Conflict, Conflict
with Overlap, Annotator 1 Only, and Annotator
2 Only, which represents a key functionality of our
software tool, as detailed in the previous section.
This approach simplifies statistical calculations by
providing structured input for subsequent metrics
while offering annotators and reviewers clear in-
sight into agreement and disagreement patterns.

For all subsequent agreement calculations, in-
cluding text anchor agreement, appraisal type
agreement, and chance-corrected measures such
as Cohen (1960)’s Kappa, we treat both Match
and Match with Overlap categories as agreement
instances. This approach recognizes that boundary
variations do not necessarily indicate substantial
disagreement in evaluation identification or clas-
sification, consistent with our flexible annotation
principles outlined in Section 2.2.



3 Annotation Workflow Development

3.1 Training and Calibration Workflow

Our procedure for annotation training is designed
as a systematic workflow to achieve reliable inter-
annotator agreement through progressive skill de-
velopment and quality control. The workflow
encompasses three distinct phases, each serving
specific methodological purposes in building up
annotation competency.

The Foundation and Initial Practice phase estab-
lishes both theoretical knowledge and basic opera-
tional skills. Annotators begin with comprehensive
study of the fundamentals of AT, followed by
structured tutorials that bridge theoretical concepts
and practical application. The initial practice
involves supervised annotation of four articles with
iterative feedback, ensuring that the annotators
have developed proper software proficiency and
terminological accuracy before proceeding to inde-
pendent work in subsequent stages.

The Pilot Study and Problem Identification phase
serves as both a competency test and a diagnostic
tool. Eight articles were annotated independently
by both annotators, generating comprehensive data
for multi-dimensional statistical analysis. This
phase is designed to reveal recurrent inconsis-
tencies and conceptual confusions that require
targeted intervention. The pilot study functions as
a critical checkpoint to reveal specific areas where
annotation guidelines need refinement and where
annotators require additional training.

The Iterative Training and Quality Assurance
phase addresses identified problems through tar-
geted training cycles that alternate between collab-
orative learning and independent practice. Joint
annotation sessions provide real-time guidance
on problematic cases while independent practice
allows for skill consolidation and performance
monitoring. This iterative approach continues until
the final assessment demonstrates that annotators
can consistently achieve the targeted reliability
threshold of 0.8 inter-annotator agreement.

3.2 Pilot Annotation and Performance
Analysis

3.2.1 Initial Agreement Analysis

The pilot study produced 810 total annotation
instances across both annotators, with substantial
variations in annotated segments. Annotator 1
identified 520 segments of evaluation while An-
notator 2 identified 631, indicating different thresh-
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olds for marking up evaluative language. Only
341 instances (42.1%) were commonly annotated,
suggesting significant differences between the two.
The distribution in Figure 2 reveals the extent of dis-
agreement across the six-category system: Match
(113 instances), Match with Overlap (21), Conflict
(160), Conflict with Overlap (47), Annotator 1 Only
(179), and Annotator 2 Only (290). The substantial
proportions of unique annotations observed here
highlight the scope of challenges in the annotation
or, rather, the subjective interpretation of evaluative
language.

Match, 113

Annotator 2 i‘t “; 7 ) 1
Only, 290 /
’ Conlflict, 160
‘H Conflict with
Annotator 1 Gveniapel?
Only, 179

Figure 2: Distribution of annotation pairs (pilot study)

An agreement analysis using our extended classi-
fication framework revealed moderate consistency
levels. The AGR values show asymmetric agree-
ment patterns: AGR(1|| 2) =65.6% and AGR(2]| 1)
= 54.0%. These values are lower than comparable
studies. For instance, Read and Carroll (2012)
reported 70.6% and 68.6% respectively. This
reflects significant disagreement between the two
annotators regarding the identification of evaluative
segments, reinforcing our initial suspicion that the
interpretation of evaluative language is subjective
and hence fundamentally controversial, a primary
concern that triggered the present study in the first
place.

Fi REC PRE ERR UND OVG
Iwrt.2 0233 0212 0258 0.835 0460 0.344
2wrt.l 0233 0258 0212 0835 0344 0.460
Mean 0.233 0235 0.235 0.835 0.402  0.402

Table 2: MUC-7 test scores applied to all annotation
instances (pilot study)

MUC-7 metrics (Chinchor, 1998) were applied
to provide the detailed assessment in Table 2.
Results indicate an overall F; score of 0.233 and
a high error rate of 83.5%, revealing substantial
room for improvement.
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Figure 3: Annotation framework for Appraisal theory

3.2.2 Hierarchical Performance Analysis

To assess annotator agreement at different levels of
complexity, we conducted a hierarchical analysis
examining four progressive levels of classification
requirements:

Level 0: Role identification (appraisal®)

Level 1: Role + Main Category (Affect, Judge-
ment, Appreciation)

Level 2: Role + Main Category + Subcategory

Level 3: Complete classification (Role + Main

Category + Subcategory + Polarity)

Level Overall Affect Judgement Appreciation
1 0.551 - - -
2 0.360 0.478 0.429 0.506
3 0.354 0.400 0.380 0.420

Table 3: Cohen’s Kappa values at different levels (pilot
study)

Coohen’s Kappa values, as presented in Ta-
ble 3, show strong agreement at the main category
level (k=0.551) but moderate agreement for sub-
categories (k=0.360) and complete classification
(x=0.354). Category-specific analysis reveals that
Judgement subcategories were most problematic
(1=0.429), suggesting the need for targeted inter-
vention in this area.

ISince Level 0 showed complete consistency (all tested

instances were appraisal elements), our data analysis begins
from Level 1.
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3.2.3 Annotation Pattern Analysis

A Sankey diagram in Figure 3 visualizes the
annotation flow patterns and annotators’ classi-
fication strategies. Annotator 1 demonstrates a
conservative approach (267 annotations), prefer-
ring Propriety over Capacity (81 vs 52) within
Judgement, Composition over Valuation (73 vs
40) within Appreciation. Annotator 2 exhibits
a liberal approach (405 annotations), identifying
more instances across categories, particularly in
Reaction (51 vs 37) and Valuation (72 vs 40).

The diagram helps to identify persistent confu-
sion areas. Within Judgement, significant cross-
flows between Capacity and Propriety highlight the
difficulties distinguishing the nuances of evaluative
language. Appreciation subcategories reveal a
significant confusion between Composition and
Valuation. Furthermore, cross-category flows
between Judgement and Appreciation evidence the
theoretical challenges in the determination and,
indeed, the ambiguation in relation to the two
primary categories of Attitude. These empirical
revelations and findings jointly serve to lay an
informed foundation for the need of a targeted
guideline refinement to address the operational dis-
agreements in annotation scopes, category classes,
and subcategory classes.



3.3 Guideline Refinement and Problem
Resolution

Based on the findings arising from the pilot study,
three major problematic areas were found to require
targeted intervention: annotation scope clarifica-
tion, Judgement versus Appreciation distinction,
and subcategory classification refinement.> Each
area received targeted treatment through specific
guideline modifications and focused training exer-
cises.

3.3.1 Annotation Scope Clarification

The pilot study revealed significant disagreements
about what constitutes an appraisal expression. The
differences were reviewed with a primary focus
on annotations marked as ‘Annotator 1 Only’ and
‘Annotator 2 Only’, which helped to identify two
major areas of disagreement:

Area 1: Factual and administrative reporting
This category includes routine procedural language
that one annotator mistakenly identified as evalua-
tive. Consider

[2] On the one hand, Chinese state media have
reported test kit shortages and processing bot-
tlenecks, which could produce an undercount.
(USN0220)

In Example [2], one annotator considered “re-
ported” as indicating a capacity, but we determined
that expressions like “confirmed,” “reported,” and
“declared” should not be annotated as they represent
aprocedural documentation rather than evaluation.

Area 2: Scientific terminology

Similarly, research reporting language was fre-
quently misidentified as appraisal. Consider Ex-
ample [3]:

[3] The researchers also found that one deer with
Omicron already had a high level of antibodies.
(USNO0222)

Here, scientific reporting verbs including “re-
veal,” “found,” and “decide” in research contexts
function as neutral technical descriptors without
evaluative implications.

The two areas jointly constituted a disproportion-
ately large portion of our news corpus and address-
ing them resulted in significant improvement.

21t should be noted that throughout the multiple rounds
of training, the annotators encountered several other minor
issues, however, this study primarily focuses on addressing

the three most significant problems identified during the pilot
phase.
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3.3.2 Judgement versus Appreciation
Distinction

The second major problematic area involved con-
fusion between Judgement and Appreciation, as
evidenced by the cross-category flows in Figure ??.
This theoretical challenge has been widely recog-
nized with various proposed solutions. Unlike
Bednarek (2009)’s non-prioritized dual-criteria
approach, Taboada and Carretero (2012)’s lexical-
priority ethics-aesthetics distinction, and Starfield
et al. (2015)’s subcategory relocation strategy that
over-broadens Valuation, our refined framework
builds upon Martin and White (2005) and Thomp-
son (2014) but goes further by establishing sys-
tematic target-based classification through entity
subdivision and dual-test verification for complex
cases.

Judgement -

Is the target a Human?

YES—

Is it a Natural/Physical Entity? Appreciation

Is it on the relationship chain?
Agent - Action - Product

NO————> Appreciation

Meaning preserved in
substitution?

NO—— Appreciation

Figure 4: Decision tree for Judgement-vs-Appreciation
classification

As illustrated in Figure 4, our framework begins
with target identification. By establishing what
entity is being evaluated as the foundational step, it
ensures that classification decisions are grounded
in the evaluative relationship rather than solely in
lexis, thereby changing the traditionally lexical
orientation of evaluative analysis. We first dis-
tinguish between human and non-human targets
as the most fundamental step. Human targets
receive Judgement classification, consistent with
Martin and White (2005). In practice, our approach
extends this to include organizations, institutions,
and government entities, recognizing that these
entities function as collective human agents, as
illustrated in the following example:

[4] Lipkin said he knew of one lab running 5,000



samples a day, which might produce some false-
positive results, [inflating] jagemen: the count.
(USNO0220)

In Example [4], the appraised entity “lab” is
treated as a collective human agent, and “inflating”
is then classified as Judgement.

For non-human targets, rather than directly
assigning all non-human targets to Appreciation,
an approach that appears to simplify Judgement-vs-
Appreciation distinction but creates complications
in subsequent subcategorization, we subdivide non-
human targets into Natural/Physical Entities and
Human-Derived Entities. Natural/Physical Entities
receive direct Appreciation classification, consider
this example:

[5] Omicron immediately [caused concern] appreciation
in the scientific community because it had
50 mutations compared with the original
virus, many of which were known to produce.
(UKGO0122)

In [5], the evaluative segment “caused concern”
has “Omicron” as its appraised entity, which is a
natural/physical entity and therefore classified as
Appreciation.

Human-Derived Entities undergo two tests for

Judgement classification:
Test 1: Agent — Action — Product relationship:
Does the entity represent a human-action product
traceable to human agents?

Test 2: Substitution test for meaning preservation:

Does evaluative meaning remain consistent when

transferred from product to agent?

We demonstrate these criteria through the fol-
lowing examples.

[6] That development threatens what had been
one of the most [important]preciaion de-
fenses against Covid: monoclonal antibodies.
(USN1122)

In [6], while “defenses” derives from human
action, transferring the evaluation from “impor-
tant defenses” to “the developers are important”
changes the semantic meaning, failing the substi-
tution test. Consequently, it receives Appreciation
classification.

In contrast, consider an example that passes both
tests:

[7] Some information was [fabricated] jagemen: t0
spread panic on purpose. (CNC0620)
Example [7] passes both tests. In this example,

“fabricated information” can be traced to human
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agents (those who fabricated it) and the evaluation
transfers meaningfully to the agents: “the agents
fabricated information” preserves the evaluative
meaning, warranting Judgement classification.
This approach aligns with Martin and White
(2005)’s and Thompson (2014)’s emphasis on
target-based classification while maintaining prac-
tical clarity. By establishing systematic criteria for
complex cases, our framework retains theoretical
consistency while providing clear decision-making
procedures for the category ambiguities that gener-
ated substantial disagreements in the pilot study.

3.3.3 Subcategory Classification Refinement
The third major problematic area emerged from
fine-grained confusions within the main categories,
particularly among the subcategories of Judgement,
with subcategory agreement declining to F; =
0.460 and Cohen’s Kappa values showing moderate
agreement (kx = 0.360 overall, « = 0.429 for
Judgement subcategories). The Sankey diagram
in Figure 3 demonstrated substantial cross-flows
between related subcategories, indicating recurring
confusion in fine-grained distinctions.

To address these issues, we developed an inter-
active clarification tool for annotators encountering
classification difficulties during the annotation.
This tool provides detailed distinctions for confus-
able pairs of subcategories, emphasizing functional
rather than purely lexical distinctions, with actual
annotation examples.

This reference tool allows annotators to quickly
resolve subcategory uncertainties during the an-
notation process, directly targeting the confusion
patterns revealed in our analysis of the pilot study.
It offers a comprehensive facility for the fine-
grained classification decisions that prove most
challenging in the initial pilot phase.

4 Results and Discussion

4.1 Progressive Training and Assessment
Results

Following targeted guideline refinement, we im-
plemented iterative training to address identified
problems. Training began with Round 1 (initial
pilot study) that revealed three major problems.
After implementing guideline refinements address-
ing annotation scope, Judgement-vs-Appreciation
boundaries, and subcategory distinctions, we con-
ducted successive rounds with targeted feedback
and problem-specific interventions. Rounds 2-3



focused on applying refined guidelines, with Round
4 providing final assessment.

As shown in Figure 5, progressive training
markedly increased annotation consistency across
rounds. Subcategory-level agreement rose from
moderate (x = 0.360) to strong (x = 0.794), while
match rates improved consistently, indicating anno-
tators achieved consistent boundary identification
and scope determination. Final assessment reached
85.5% for Main Category agreement and 79.4%
for subcategory classification, demonstrating that
reliable inter-annotator agreement for fine-grained
evaluative annotation can be achieved through
progressive training and refined guidelines. These
empirical results have provided a convincing valida-
tion of our approach and methodology, establishing
a replicable framework for achieving the consistent
annotation of evaluative language while maintain-
ing a theoretical consistency with the established
principles of AT.

AGR(1-2)

AGR(2—1)

®=Round 1
Match Rate Round 2
Round 3

Round 4

Kappa Level 1

P
Kappa Level 2

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Figure 5: Consistency metrics across four progressive
training rounds

4.2 Theoretical and Practical Contributions

This study has significantly contributed to the
annotation of evaluative language and related
methodologies in several key areas. Firstly, it
has established a replicable progressive training
workflow capable of transforming novice anno-
tators through structured theoretical instruction
and iterative practical feedback. Secondly, our
hybrid annotation and comparison tool has proved
to be effective in addressing the critical gap in
existing annotation software systems, particularly
for its detailed intermediate comparison and review
process. Thirdly, we introduce a six-category pre-
classification system that enhances accuracy and
clarity in annotation comparisons, enabling precise
targeting of quality control interventions. Finally,
the theoretical refinements proposed in this study,
particularly regarding Judgement-vs-Appreciation
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boundary determinations and treatment of human-
derived entities, have offered practical and effective
operational guidelines while maintaining an align-
ment with Martin and White (2005)’s foundational
principles.

5 Conclusion

This article has described a precursor study in
preparation for an international standard (ISO/PWI
24617-16 Language resource management — Se-
mantic annotation — Part 16) for the annotation
of evaluative language, aiming at providing an
empirical basis for the setting of the standard.
The study addressed a critical gap in AT research
by developing a systematic annotation workflow
that achieved reliable inter-annotator agreement for
fine-grained analysis of evaluative language that is
inherently subjective and ambiguous. Through pro-
gressive training protocols and targeted guideline
refinements, the study yielded substantial improve-
ments in reliability and consistency, progressing
from a moderate agreement (x = 0.360) in an initial
pilot study to a strong consistency (x = 0.794)
in the final assessment. The research reported
in this article has contributed to methodological
issues relating to the application of AT in three key
areas: a replicable workflow to ensure the reliable
annotation of evaluative language, the refined
theoretical guideline to address persistent classifi-
cation challenges found particularly in Judgement-
vs-Appreciation distinction, and a tool-facilitated
approach to ensure targeted corrections and quality
control.

Several limitations warrant further research.
The study focused on news discourse within the
COVID-19 domain, potentially limiting generaliz-
ability to other text types and evaluative contexts.
The two-annotator design, while sufficient for
establishing methodological principles, would ben-
efit from an expansion to multiple annotators for
broader validations. Additionally, the theoretical
refinements require further testing across diverse
discourse domains to confirm their general applica-
bility. Future research should also explore human-
Al collaborative annotation approaches, where our
refined guidelines and training protocols could
inform Al model development, while Al-assisted
pre-annotation could potentially enhance human
annotator efficiency and consistency in evaluative
language annotation.



Acknowledgement

Research described in this article was partially
supported by grants received from China National
Social Science Fund (Project No 24&ZD28), City
University of Hong Kong (Project Nos 9361013,
7020036 and 9360115) and Beijing Social Sci-
ences Foundation (Project Nos 18JDYYAO005 and
19YYAO001).

References

Monika Bednarek. 2009. Language patterns and
ATTITUDE. Functions of Language, 16(2):165-192.

Nancy Chinchor. 1998. MUC-7 test scores introduc-
tion. In Seventh Message Understanding Conference
(MUC-7): Proceedings of a Conference Held in
Fairfax, Virginia, April 29 - May 1, 1998.

Jacob Cohen. 1960. A coefficient of agreement for
nominal scales. Educational and Psychological

Measurement, 20(1):37-46.

Matteo Fuoli. 2018. A stepwise method for annotating
APPRAISAL. Functions of Language, 25(2):229—
258.

J. R. Martin and P. R. White. 2005. The language
of evaluation: Appraisal in English. Palgrave
Macmillan, Basingstoke.

Mick O’Donnell. 2018. UAM corpus tool. Computer
software, version 3.3.

Jonathon Read and John Carroll. 2012. Annotating
expressions of appraisal in English. Language
Resources and Evaluation, 46(3):421-447.

Sue Starfield, Bridget Paltridge, Robert McMurtrie,
Anthony Holbrook, Allyson Bourke, Susan Fairbairn,
and Toni Lovat. 2015. Understanding the language
of evaluation in examiners’ reports on doctoral theses.
Linguistics and Education, 31:130-144.

Maite Taboada and Mar1a Carretero. 2012. Contrastive
analyses of evaluation in text: Appraisal in English,

German, Spanish and French. Linguistics and the
Human Sciences, 6(1-3):275-295.

Geoff Thompson. 2014. AFFECT and emotion, target-
value mismatches, and Russian dolls: Refining the
APPRAISAL model. In Geoff Thompson and Laura
Alba-Juez, editors, Evaluation in Context, pages 47—
66. John Benjamins, Amsterdam.

Janyce Wiebe, Theresa Wilson, and Claire Cardie. 2005.
Annotating expressions of opinions and emotions
in language. Language Resources and Evaluation,

39(2-3):165-210.

84



Multimodal Common Ground Annotation for Partial Information
Collaborative Problem Solving

Yifan Zhu', Changsoo Jung?, Kenneth Lai', Videep Venkatesha?, Mariah Bradford?
Jack Fitzgerald?>, Huma Jamil?, Carine Graff?, Sai Kiran Ganesh Kumar?
Bruce Draper?, Nathaniel Blanchard?, James Pustejovsky', Nikhil Krishnaswamy?
1Brandeis University, Waltham, MA USA
2Colorado State University, Fort Collins, CO USA
{zhuyifan, jamesp}@brandeis.edu, nkrishna@colostate.edu

Abstract

This project note describes challenges and pro-
cedures undertaken in annotating an audio-
visual dataset capturing a multimodal situated
collaborative construction task. In the task, all
participants begin with different partial infor-
mation, and must collaborate using speech, ges-
ture, and action to arrive a solution that satis-
fies all individual pieces of private information.
This rich data poses a number of annotation
challenges, from small objects in a close space,
to the implicit and multimodal fashion in which
participants express agreement, disagreement,
and beliefs. We discuss the data collection pro-
cedure, annotation schemas and tools, and fu-
ture use cases.

1 Introduction

In collaborative tasks, participants may convey
their beliefs, desires, and intentions (BDI) through
language, gesture, gaze, and action. These modal-
ities communicate explicit beliefs, disambiguate
references, and signal implicit attitudes, enabling
participants with different backgrounds or knowl-
edge to build a shared common ground—the set of
task-relevant facts and evidence jointly accepted
by the group. The Edinburgh Map Task (Anderson
et al., 1991) is a well-known example of multi-
modal, conversational, collaborative task annota-
tion and has long served as a benchmark for study-
ing dialogue, spatial reference, and grounding. Our
work builds on this tradition with a more complex,
co-situated construction task with multiple instruc-
tion givers and integrates gesture, speech, and ac-
tion while supporting the study of common ground
under structural and spatial ambiguity.

In this project note, we briefly describe the col-
lection and annotation of a novel collaborative prob-
lem solving dataset centered around this task. The
data is being annotated with multiple modal chan-
nels, and the process implicates a number of inter-
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Figure 1: Left to right: a builder and 3 directors par-
ticipating in the collaborative construction task with a
partially-completed structure on the board. Director 1
(second from left) is indicating the position of a block
using a combination of language and gesture with the
accompanying utterance “Coming towards me then it’s
the red long block.”

esting challenges toward creating semantic annota-
tions that are interoperable across modalities.

The problem of common ground tracking (CGT)
has been addressed in previous work such as Clark
and Brennan (1991); Traum (1994); Ginzburg et al.
(1996); Stalnaker (2002); Asher and Gillies (2003);
Traum and Larsson (2003), and Hadley et al.
(2022). Multimodal approaches to common ground
tracking include Khebour et al. (2024b) and Vander-
Hoeven et al. (2025). However, the tasks addressed
in these and similar approaches (Khebour et al.,
2024a) suffer from a number of drawbacks, includ-
ing problems with 1) agreement/disagreement:
there are few opportunities for disagreement as
the task is well-structured with clear solutions at
each step; 2) complexity: cognitive and interpre-
tive complexity is low as disagreements typically
center questions of single-step procedures or com-
putations; 3) reusability: once a group has com-
pleted the task, they know the answer and cannot
organically perform the task again. Our task has
been designed to mitigate these shortcomings to to
enable the robust study of common ground tracking
in multimodal dialogue.



Figure 2: 3 individual side views of a complete structure, each given to a director.

2 Task Description

The task we focus on is a group collaborative con-
struction task structured to satisfy the three con-
ditions enumerated in Sec. 1, that we previously
identified as being shortcomings in existing tasks
used in the study of multimodal CGT. Namely, we
designed the task to create meaningful disagree-
ments within the group about the right course of
action, be sufficiently complex such that there are
multiple likely solutions toward the goal, and al-
low participants to do the task multiple times by
creating a novel goal each session.

The task is designed for 4 people: 3 directors
and 1 builder (see Fig. 1). Each builder receives a
different side view of a 3D structure made of large
blocks (see Fig. 2; the directors receive their im-
ages on a personal tablet). There are an assortment
of blocks on the table before the group, but only
the builder (identified in Fig. 1 as the only person
without a tablet) is allowed to touch the blocks.
The directors are not allowed to show their private
images to each other or to the builder. The group
must then collaborate to instruct the builder to build
a single coherent structure that is consistent with
the images given to all the directors. Dialogue is
free form and there are no restrictions on what the
participants may say, do, or ask each other, as long
as the directors do not touch the blocks or show
their private images to anyone else. Since there are
four sides to the structure but only three images
provided, there may be multiple valid solutions. A
novel test pattern is generated at the beginning of
each session. Thus this task satisfies the 3 desider-
ata listed above by distributing partial information
throughout the group, and also simulates a sce-
nario in which a group of people with different
background knowledge, expertise, and skills must
collaborate to solve a problem.

3 Data Collection

Data was collected at 2 sites, both universities in the
United States. The task takes place on a tabletop
and is captured using 3 Microsoft Kinect Azure
cameras to capture different angles of the task
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Figure 3: Dependencies between annotations of differ-
ent modalities. Arrows represent required inputs to the
target annotation. Boxes with bolded text are each de-
scribed in subsections in Sec. 4.

space. Audio is recorded on a single conference-
style tabletop microphone. The study was approved
by university Institutional Review Boards (IRBs)
and participants received USD 15.00 each.

Novel test structures were generated for each
group, either manually by the researchers, or pro-
cedurally using a script written in the Unity game
engine. Test structures consist of blocks arranged
in a 3D grid configuration, and screenshots of 3
side views are taken and distributed to the 3 direc-
tors. Each session consists of two phases. In the
first phase, the test structure contains strictly square
or rectangular blocks arranged in a 3 x 3 x 3 grid
(wdh — see Fig. 2), with no gaps permitted in the
structure. In phase 2, the footprint of the structure
is expanded to 4 x 4 x 3, the blocks involved may
have curved or angled components, and gaps in the
structure are permitted.

In total, after removing recordings with technical
or procedural errors, 38 usable group recordings
were retained. Most were 20-40 minutes in length.

4 Annotation Schemas

The technical challenges in annotating this data are
manifold. Speech overlaps, the objects are close
together, actions and gestures may have multiple
physical manifestations and interpretations. Ad-
ditionally, complete annotation of one modality
frequently depends on information from another
modality, creating dependencies in the annotation



pipeline (Fig. 3). Finally, the sheer amount of data
makes purely manual annotation an infeasible task.
Therefore, for most modalities, we adopt a semi-
automated machine annotation with human vali-
dation and post-correction strategy. Specific chal-
lenges and methods for each individual modality
are given in their respective sections below.

4.1 Speech Transcriptions

Spoken dialogue is transcribed via automatic tran-
scription with the Whisper ASR model (Radford
et al., 2023), combined with PyAnnote (Plaquet
and Bredin, 2023) for speaker diarization. Annota-
tors review the ASR transcriptions while watching
the relevant video, and correct errors in segmenta-
tion, transcription, or speaker attribution. We save
both the manually-corrected and automatic tran-
scriptions, as research has shown that automated
segmentation and transcription errors can have an
impact on downstream task performance (Terpstra
et al., 2023; Ibarra et al., 2025; VanderHoeven et al.,
2025; Venkatesha et al., 2025a), but training mod-
els against noisy transcriptions can mitigate this ef-
fect (Nath et al., 2025). A zero-shot LLM (Llama-
3.1-8B-Instruct) is then used to extract relations
among blocks referenced in dialogue, which con-
stitute the project’s primary task-relevant signal.
All outputs were subsequently manually reviewed
and corrected by a human annotator, with omitted
instances added, yielding a curated annotation set.

4.2

Participant gestures are annotated using Gesture
AMR (GAMR; Brutti et al. (2022)), an abstract
meaning representation format designed to cap-
ture gesture semantics. Gestures may be deic-
tic, iconic, or emblematic, indicating structural
descriptions (e.g., side by side), block attributes
(e.g., square, curved), or actions (e.g., bring for-
ward/backward, rotate). These annotations are
time-stamped against the video, enabling align-
ment with utterances and actions. Annotation is
performed while watching the video, with access
to object IDs so that gestures referring to specific
objects can be concretely recorded. For example, a
GAMR annotation:

(d / deixis-GA
:ARGO (dl / director-1)
:ARGl (bsl / blue-square-1)
:ARG2 (g / group))

Gestures

indicates that Director 1 (ARGO) is pointing not
just at a generic blue square, but at a specific block
(ARG1), with the intended recipient of this refer-
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Figure 4: Structure Annotation Tool. A: Video Player,
B: Interactive Area, C: 3D View.

ence being the group (ARG2). In practice, we treat
deictic references as pointing to objects or loca-
tions. More fine-grained distinctions—such as path
or manner— are considerably harder to interpret.
While GAMR could in principle encode these with
roles like :manner or :mode, we do not capture
them in our current annotations.

Gesture signals are inherently context-dependent
and do not provide direct evidence for belief states
alone. To address this, we adopt a two-pass contex-
tualization procedure. In the first pass, emblematic
attitudinal gestures (e.g., nods, head-shakes) are
identified, as these directly license belief updates
from gesture evidence. In the second pass, gestures
are aligned with the discourse and action layers
to assess co-occurrence and temporal contingency
(e.g., accompanying an utterance or preceding an
action). When such alignment holds, we annotate
the corresponding gesture-derived belief state.

4.3 3D Structure

3D structure annotations are intended to capture the
state of the board after each time the builder places,
moves, or removes a block. To capture these we
created a Structure Annotation Tool (SAT), whose
interface is shown in Fig. 4. The SAT interface
consists of a Video Player (A), an Interactive Area
(B), and a 3D View (C). The Video Player displays
the video being annotated and the annotator can
scrub back and forth as needed. The Interactive
Area is a drag-and-drop tool where, if a block is
placed on the board in the video, the annotator
chooses the color (red, orange, yellow, green, blue)
and shape (square, long, single curve, and double
curve) of the block and places it on a grid repre-
senting the placement board. Blocks can be placed
on the bottom level or on top of other blocks in the
top-down view, and can then be selected, moved,



rotated, or deleted. The 3D view shows the current
structure in 3D, which is rotatable for better visibil-
ity. Any actions taken in the Interactive Area are
instantly reflected in the 3D View. The construc-
tion history is autosaved to JSON as timestamped
data that contains all actions along with object IDs
and coordinate information on the grid.

4.4 Actions

Annotator actions in the Structure Annotation Tool
reflect block placement, movement, or removal
actions in the task video. Therefore, actions are
automatically extracted from the saved structure
annotations. If a block appears at a location where
there was none previously, a put action is regis-
tered. If a block disappears from a location, a
remove action is registered. move can be consid-
ered a combination of remove and put such that
move(b, £1, {2) can be reified to remove(b, £1) fol-
lowed by put(b, f2). Locations may be absolute
coordinates or relational predicates extracted over
coordinates. Relational predicates are restricted to
a fixed set such as on and left to avoid creating
ambiguous annotations, e.g., where le ft(a, b) and
right(b, a) refer to the same configuration.

4.5 Object Identification

Since the small size of individual objects and the
dense configurations of stuctures created during the
task pose a tractability challenge for manual annota-
tion, we use a semi-automated approach. However,
since automated object trackers struggle to reiden-
tify objects that have disappeared from view, some
level of human annotation, validation, and correc-
tion is required. We adopt a pipeline as shown
in Fig. 5 to maximize accuracy while minimizing
human labor cost. The original video is split into
30 second segments and in the first frame of each
segment, an annotator manually labels points on
distinct objects in the frame. These labeled video
segments are then fed into the Segment Anything
2 (SAM-2) model (Ravi et al., 2024) which makes
an initial prediction of bounding boxes. The same
segments are also fed to a fine-tuned instance of
YOLOv11x (Khanam and Hussain, 2024) and the
YOLO and SAM-2 bounding boxes are compared
for validation. Where SAM-2 missed detections,
the failed frames are extracted and returned to the
manual keypoints annotation stage and the process
repeats. We find that compared to strictly manual
bounding box annotation of objects, this pipeline
results in up to a 240x speed-up in processing
time. Object detection was intended to automati-
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cally identify (a) the targets of deictic gestures, (b)
the targets of actions, and (c) the positions of blocks
within or outside of the structure. The broader goal
was to use automatically detected objects to gener-
ate complete 3D structures. However, this proved
challenging in practice, so to ensure usable data for
downstream annotation and analysis, we provided
teams with the 3D structure annotations directly.

4.6 Propositions

In Khebour et al. (2024b), common ground
is computed in part by extracting expressed
task-relevant propositions. Relatedly, Venkate-
sha et al. (2024, 2025b) develop propositional
extraction methods in multiple tasks that real-
ize task relevant propositions as relations be-
tween task items or between items and proper-
ties. Similarly, in this task, each proposition is
indexed by participant ID, timestamp, and the rel-
ative relation among blocks, enabling participant-
specific retrieval and temporal alignment in the
general form “<t imestamps> <person> <block>
Propositions must also
capture the perspective from which the annotated
relation is seen, and the layer of the structure.

The structured propositions are extracted from
three modalities—speech, action, and gesture—and
integrate them into a unified representation format.
Annotations from each modality are first collected
independently and then merged into a single CSV
file. The entries are sorted chronologically and con-
verted into a standardized belief-annotation schema
to support common-ground computation. Speech-
based propositions are derived using off-the-shelf
large language models (LLMs). For each target
mention, the model receives a ten-utterance win-
dow (five preceding, five following) to capture dis-
course cues and resolve coreference. Generic block
descriptors are then replaced with specific block
identifiers from the action annotations, resulting
in propositions such as on(ol, y2, D3;q4e, layery).
Action-based propositions are converted from ab-
solute spatial coordinates to relative positions be-
tween blocks, while side information is supple-
mented using cues from the speech modality. As
gesture annotations contain only the gesturer’s iden-
tity and gesture content, we incorporate contextual
information from both speech and action to com-
plete the final set of gesture-related propositions.

<relation> <block>".

4.7 Common Ground

We track participants’ epistemic state updates and
define common ground as propositions mutually
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agreed upon. Propositions from different modal-
ities are normalized into a belief-annotation for-
mat, B, ¢, where participant x believes (B) propo-
sitional content ¢. Belief formation is licensed
by three axioms—Seeing is Believing (Bolander,
2014), Saying is Believing, and Acting is Believ-
ing—aligning with the three modalities from which
we extract evidence: speech, gesture, and action
(gaze is treated as implicit). For example, if partic-
ipant x asserts ¢ in dialogue at time ¢, we record
B, under the axiom Saying is Believing.

Annotations across different modalities are
merged into a single chronologically ordered
file and converted into the standardized belief-
annotation schema for time-indexed computation.
A proposition is considered common ground when
the same normalized content is attributed to two or
more participants, represented as CG, 5, . ¢, where
a, b, ... denotes the set of participants jointly com-
mitted to proposition ¢. In our dataset, the maxi-
mal common-ground set involves four participants.
Because beliefs are dynamic, B, may be revised
over time as implicit intentions become explicit in
speech or as actions provide evidence that licenses
new belief updates.

To capture commitment to or rejection of oth-
ers’ propositions, our scheme further includes
ACCEPT and DOU BT labels. When a partici-
pant accepts another’s proposition, the correspond-
ing common ground annotation is updated to reflect
shared understanding; when a participant expresses
doubt, a disagreement annotation is recorded to
mark epistemic conflict.

5 Conclusion

We have outlined the desiderata, processes, and
challenges involved in annotating common ground
in a co-situated, multimodal, partially observable
collaborative problem-solving task. This type of
annotation requires integrating multiple commu-
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nicative channels with converging dependencies
and raises a range of technical, design, and inter-
pretive challenges, for which we have described
our approaches and techniques. More broadly, an-
notation of data of this kind presents challenges
familiar to the annotation community, and we hope
that our experiences can serve as a useful refer-
ence point. Although a gold-standard annotation
set and corresponding inter-annotator agreement
(IAA) analysis are not yet available, developing
them remains a priority for future work. We plan
to obtain human annotations, quantify agreement
using standard measures (e.g., Cohen’s x, Krippen-
dorff’s «v), and evaluate the computed annotations
against this gold standard. The annotation remains
ongoing and a fully-annotated dataset will be re-
leased at a future date.

The task’s multi-party, partial information set-
ting represents a novel contribution in the age of
LLMs. The resulting corpus captures the conversa-
tional and information dynamics of a collaboration
that is not fully transparent to any of the partici-
pants, including any Al system observing the in-
teraction. Therefore, in the context of LLM-driven
agents for problem-solving support or human-Al
collaboration, our data captures how each partici-
pant expresses their implicit “theory of mind” of
the other participants’ beliefs and goals. The abil-
ity to infer such belief states has been shown to
be challenging for modern LLMs (Ullman, 2023;
Hu et al., 2025), and this challenge is amplified by
how even granular task-relevant propositions may
be expressed multimodally in this task, including
through speech, gesture, and actions. Thus, to fine-
tune or assess LL.Ms for this and similar tasks, or
to provide a modern LLLM or VLM with sufficient
information to interpret participant behaviors in
context, an interoperable annotation scheme that
captures the semantic relations across modalities



and across time, is required. The efforts described
represent a step toward a corpus that would be
suitable for fine-tuning, constructing scenarios suit-
able for assessment of zero-shot prompting, or for
benchmarking the recoverability of information in
modalities of interest from other modalities.
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Abstract

This paper presents a multimodal semantic
analysis of accessible Brazilian short films us-
ing a frame-based annotation approach. We
introduce a subset of the Audition dataset, com-
prising six short films from the animation and
documentary genres. We analysed three com-
municative modes: original audio, audio de-
scription, and visual content. Trained annota-
tors semantically annotated each mode follow-
ing the FrameNet Brazil multimodal method-
ology. To compare meaning across modalities,
we used cosine similarity over frame-semantic
representations. Results show that audio de-
scription aligns more closely with video con-
tent than original audio, reflecting its role in
translating visual meaning into language. Our
findings demonstrate the effectiveness of frame
semantics in modelling meaning across modali-
ties and provide quantitative evidence of audio
description as a bridge between visual and ver-
bal communication. The dataset and annotation
strategies are a valuable resource for research
on multimodal representation, semantic simi-
larity, and accessible media.

1 Introduction

Large Language Models (LLMs) have significantly
propelled research in Natural Language Processing
(NLP). However, these models are still predomi-
nantly trained on textual data, while human commu-
nication is inherently multimodal, construing mean-
ing through spoken language, sound, gestures, and
visual content (Li et al., 2022; Canovas et al., 2020;
Radford et al., 2021). Modelling multimodality is
essential not only for advancing NLP in general,
but also for developing accessible technologies.
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A critical domain for multimodal understand-
ing is production of accessible audiovisual content
(Ma et al., 2024; Ye et al., 2024; Lee et al., 2024;
Hendricks et al., 2017; Han et al., 2023). Creating
inclusive media requires systems capable of inter-
preting and generating meaning across modalities
— particularly between audio and visual content —
to support users with visual impairment.

This paper reports an experiment on cCross-
modal semantic similarity using Audition, a frame-
annotated multimodal dataset of accessible Brazil-
ian Portuguese short films. We compute similarity
across three communicative modes — original au-
dio, audio description and video content — using
a hybrid metric that combines frame-based spread
activation and cosine similarity.

Our work aims to advance semantically
grounded methods for multimodal alignment, con-
tributing both to assistive technologies and to mul-
timodal NLP.

2 Background

2.1 Theoretical foundation: Frame Semantics
and FrameNet Brazil

Frame Semantics is a theory of meaning represen-
tation developed by (Fillmore, 1982), which posits
that understanding linguistic expressions requires
access to schematic representations of situations,
known as frames. Each frame models a conceptual
scene that involves participants, entities and rele-
vant objects, referred to as frame elements (FEs).
Words evoke frames and their meanings are inter-
preted in relation to these structured conceptualiza-
tions. A central tenet is that meaning emerges from



the relation between lexical items and the frames
they evoke, as well as from contextual factors such
as world knowledge and the communicative situ-
ation (Fillmore, 1985). For example, in the sen-
tence “He put the keys in the drawer,” the verb put
evokes the Placing! frame, which presupposes
the presence of frame elements such as AGENT
(He), THEME (the keys), and GOAL (the drawer).

Frame Semantics has been computationally
implemented through FrameNet, a large lexical
database of English based on the annotation of
frames, lexical units and their syntactic and seman-
tic valences (Baker et al., 1998). Lexical Units (LU)
are words or expressions that evoke frames. The an-
notation process begins with a LU linked to a frame
annotated in real linguistic contexts and captures
semantic information through frame elements, and
their syntactic realizations and grammatical func-
tions.

FrameNet includes a set of frame-to-frame re-
lations that ensure conceptual interconnection —
such as Inheritance, Subframe, and Perspective_on.
These relations demonstrate how lexical mean-
ing is structured within an articulated concep-
tual system. For instance, the Cause_motion
frame inherits from Transitive_action, decomposes
into Placing and Removing as subevents,
and serves as background for frames such as
Bringing, Excreting, Gathering_up, and
Ingestion.

FrameNet Brazil (henceforth FN-BR) builds
on this structure, adapting and expanding it for
Brazilian Portuguese (Torrent and Ellsworth, 2013).
FN-BR introduces additional dimensions to the
FrameNet architecture: (i) frame elements-to-frame
relations, which connect frame elements to other
frames and enable recursive modelling of complex
scenes; (ii) a mechanism for metonymy modelling
to represent semantic shifts in which a frame el-
ements evokes a related entity; and (iii) ternary
qualia relations inspired by the Generative Lexicon
(Pustejovsky, 1995), which formalize inferential
links among concepts. These extensions signif-
icantly expand the model’s semantic representa-
tional capacity (Torrent et al., 2022).

Additionally, FN-BR extends frame-based mod-
elling to include multimodal semantic represen-
tation. Drawing on the premise that not only ver-
bal expressions, but also images, gestures, and vi-

1Following established conventions, frame names are set
in Courier, and FEs in SMALL CAPS.
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sual scenes may evoke frames, frame activation
operates across multiple communicative modali-
ties, with their elements instantiated by linguistic
expressions, visual cues, or bodily signals, thereby
enhancing the interpretative scope of the semantic
network. This is central to the ReINVenTA network
described in the following section.

2.2 ReINVenTA and related datasets

Building on the theoretical and architectural ad-
vances of FN-BR, ReINVenTA — Research and
Innovation Network for Vision and Text Analysis
— integrates NLP and accessibility research to ad-
vance computational semantic modelling of multi-
modal meaning. Grounded in Frame Semantics,
the network develops gold-standard annotated”
datasets and methods for multimodal meaning rep-
resentation.

Two major datasets have already been devel-
oped: Frame? (Belcavello et al., 2024) and Framed
Multi30k (Viridiano et al., 2024).

Frame? is a frame-annotated multimodal dataset
based on 230 minutes of a Brazilian travel televi-
sion program. It includes 11,796 semantic annota-
tions for transcribed speech and subtitles, and 6,841
semantic annotations for video segments. Through
bounding boxes, each video annotation is associ-
ated with a frame and one or more frame elements,
linked to a lexical unit.

A recent study based on Frame? (Samagaio et al.,
2024) investigates the notion of semantic perma-
nence in interlingual subtitling. By comparing
frame-semantic annotations in original audio tran-
scriptions and their translated subtitles, it demon-
strates how cosine similarity can detect semantic
shifts due to translation strategies, as well as to the
temporal and spatial constraints in the subtitling
process. Ongoing work with Frame? includes the
development of a multimodal model for turn orga-
nization in conversation in audiovisual discourse
(Abreu and Matos, 2025).

Framed Multi30k expands the widely used
Multi30k dataset (Elliott et al., 2016) with 158,915
image captions in Brazilian Portuguese — both
originally created in Portuguese and translated into
this language — and more than 4.5 million frame
and frame element annotations for English and Por-
tuguese. It also enriches the Flickr30k Entities
dataset (Plummer et al., 2015) by aligning phrase-

%For details on the semantic annotation process see sec-
tions 3.2 and 4.



to-region correlations with semantic frames.

Building on Framed Multi30k, a new multi-
modal corpus is currently being constructed for
the journalistic domain. Based on image-text pairs
extracted from online news portals, it is designed to
be automatically processed by NLP and computer
vision systems to identify visual entities, events,
and semantic relations in real-world discourse-
situated contexts.

2.3 Motivation for Audition

Accessible Audiovisual Translation encompasses
a set of practices, such as audio description, sub-
titling, and closed captioning, designed to make
audiovisual content accessible to audiences with
hearing and visual impairment. This is an inher-
ently multimodal task, requiring the translation of
meaning across spoken and visual modalities in
an accurate and accessible manner, which poses a
significant challenge to current NLP systems, pri-
marily trained on textual data with little regard for
accessibility.

The Audition dataset was created to address this
gap, by providing a semantically annotated multi-
modal resource covering original audio, audio de-
scription, and video content from accessible Brazil-
ian Portuguese short films. Audition’s frame-based
structure supports the development and evaluation
of NLP models for assistive technologies grounded
in multimodal semantic understanding.

3 Design of the Audition dataset

3.1 Corpus composition and communicative
modes covered

Audition® is a multimodal dataset comprising
Brazilian short films with accessibility features
spanning a variety of cinematic genres*, includ-
ing animation, fiction, autobiography, performance
and documentary. Its full version, currently un-
der finalization, comprises more than 240 minutes
(over four hours) of audiovisual material.

The dataset includes semantic annotation across
verbal and non-verbal communicative modes: orig-
inal audio (dialogue and narration), audio descrip-
tion, subtitles, closed captions, overlaid on-screen
text, and video content. These modes are defined
as follows:

3The first version of the dataset is available at:
https://huggingface.co/datasets/FrameNetBrasil/Audition.

“we classify animation as a cinematographic genre distinct
from fiction based on(Gordeef, 2023)
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* Original audio (OA): spoken language of the
film’s original soundtrack, including dialogue
and narration.

* Audio description (AD): scripted additional
narration verbalizing visual information such
as actions, gestures, body language, emotional
states, settings, and costumes.

Subtitles: written translations of the original
dialogue into another language, usually syn-
chronized with spoken content and displayed
on screen.

Closed captions (CC): on-screen textual rep-
resentations of spoken language and relevant
sound cues (e.g., music, sound effects).

Overlaid on-screen text (text-overlays):
written language integrated into the visual
composition of the film for artistic or infor-
mational purposes, such as titles, narrative
inserts, or stylized captions.

Video content (VC): moving image stream
segmented into meaningful visual scenes or
shots conveying narrative, spatial, and emo-
tional information.

This work focuses on a subset of the dataset,
comprising 71 minutes of semantically annotated
audiovisual content extracted from six Brazilian
short films belonging to the animation and docu-
mentary genres.

Our analysis centres on three communicative
modes: Original Audio, Audio Description and
Video Content, selected because of their strong
semantic interplay: each provides a distinct but
interdependent representation of a given narrative
sequence. While original audio and audio descrip-
tion operate in the verbal channel, dynamic visuals
convey non-verbal semantic content. Their align-
ment enables a robust investigation of cross-modal
semantic similarity and frame-level coherence.

3.2 Methodology and annotation tool

Semantic annotation in Audition follows
FrameNet’s full text methodology, complemented
by the multimodal guidelines established by
FN-BR. This framework ensures systematic
labelling of frames, lexical units, frame elements,
and visual entities in all communicative modalities
of the dataset.



We used Webtool >, a web-based multimodal
platform developed within FN-BR to support the
integrated annotation of text, audio, images, ges-
tures, and video. This tool allows annotators to
work simultaneously with verbal and visual data,
grounding their decisions in the conceptual struc-
ture defined by FN-BR.

Its interface supports: (i) synchronized visual-
ization of aligned modalities (e.g., audio, audio
description, and video segments); (ii) selection of
lexical units or visual entities that evoke frames;
(iii) assignment of frame elements to verbal spans
or visual regions.

Annotation was performed by seven undergradu-
ate junior researchers®, who were trained on both
the annotation tool and FN-BR multimodal guide-
lines. Expert linguists supervised the process, re-
viewed annotations when necessary, and solved am-
biguous cases collaboratively. Tasks were assigned
and completed within comparable timeframes, an-
notation time per instance not being measured.

We adopted a perspectivist approach to semantic
annotation (Basile et al., 2021), which acknowl-
edges that frame selection may vary depending on
annotators’ perspectives, background knowledge,
and contextual interpretation.

4 Semantic Annotation across
Communicative Modes

The semantic annotation process covered the three
communicative modes under analysis: audio, audio
description, and video. The dataset was segmented
into aligned analytical units: sentences for verbal
modalities and bounding boxes representing events,
states and other coherent visual segments for the
video. This alignment enables a cross-modal com-
parison of the semantic structures instantiated in
each communicative mode.

Annotation comprised identifying the frames
evoked in each modality and labelling their asso-
ciated frame elements. For verbal content, both
in the original audio and in the audio description,
frames were assigned based on lexical units identi-
fied in the spoken language. For the visual modal-
ity, frames were annotated through delimitation
of bounding boxes that mark and categorize the

SBoth the Webtool annotation software and the annotated
data for FN-BR are available at: https://webtool.frame.net.br/.
The FN-BR repository on GitHub can be accessed at:
https://github.com/FrameNetBrasil.

SAll student annotators were funded by Brazilian research
agencies.
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salient visual elements, including participants, ac-
tions, spatial configurations, and perceptually rele-
vant events.

Whereas in verbal text annotation, frames are di-
rectly evoked by lexical units, in video annotation
frames are instantiated based on their frame ele-
ments within the scene. In addition, visual entities
are also annotated and linked to semantic frames,
refining object recognition through alignment with
conceptual structures.

Semantic annotation was performed at three lev-
els: (i) identification of the evoked frame; (ii) la-
belling of the associated frame elements; (iii) link-
ing to a lexical unit (in verbal modalities) or to a
visual entity (in the video) responsible for frame
evocation.

This structure was applied to segments from au-
dio transcriptions and audio descriptions, as well
as to video segments involving characters, actions,
and objects. Although each modality was indepen-
dently annotated, using a shared conceptual struc-
ture based on FN-BR enabled semantic alignment
between communicative modes. Alignment was
foundational for the cross-modal similarity analy-
ses conducted in our experiment.

For video annotation, we used bounding boxes
that identify scene entities associated with frame
evocation. YOLOV3 was initially tested to assist
this process, but its generic object detection cate-
gories were not adequate for the situational enti-
ties required in frame-based annotation. Bounding
boxes had to be predominantly created manually
by trained annotators, ensuring consistency with
the semantic framework.

First, we collected and preprocessed the audiovi-
sual materials, transcribing the audio and aligning
transcriptions with the corresponding video seg-
ments. Next, we conducted semantic annotation,
assigning frames, frame elements, lexical units, and
visual entities to both textual and video content.

4.1 Audio annotation

Verbal content derived from audio transcriptions is
annotated in two communicative modes - original
audio (OA) and audio description (AD) - using the
same method, full text annotation (Ruppenhofer
et al., 2016), in which all semantic frames evoked
within the scope of the sentence are identified and
labelled.

Figure 1 illustrates audio semantic annotation
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Figure 1: Multimodal annotation of audio: full text annotation

using the sentence’:

Hd muito tempo atrds, no sertdo nordestino, um
cabra de nome José se apaixonou feito menino
por Maria, filha de um coronel de nome chamado
Agripino.

(A long time ago, in the backlands of the North-
east, a guy named José fell in love like a boy with
Maria, the daughter of a colonel named Agripino.)

Several Lexical Units (LUs) were annotated
in this sentence. Figurel highlights the LU
apaixonar-se.v (fall in love.v), which evokes
the frame Experiencer_focused_emotion.
The Frame Elements annotated in the sentence are:
EXPERIENCER (José), MANNER (feito menino),
and CONTENT (por Maria, filha de um coronel de
nome chamado Agripino).

4.2 Video annotation

Video content (VC) is annotated through the cre-
ation of bounding boxes across the entire duration
of the audiovisual material. These boxes are linked
to the Frame Elements of semantically relevant
frames. The procedure follows a text-oriented ap-
proach (Belcavello et al., 2024), semantic annota-
tion being guided by transcribed audio. Our study
annotated the visual representation of states, events,
processes, and relations that may contribute to the
audience cinematic experience.

Since the annotation task is text-oriented, anno-

"Transcribed audio retrieved from the original audio of the
short film Arvore do Dinheiro (Genre: Animation) Available
at: https://cinematecapernambucana.com.br/filme/?id=2551.
Access on: August 13, 2025.
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tators have access to the previous completed textual
annotation as well as to the full video. Figure 2
shows an example of this annotation process.

The video sequence corresponds to the nar-
ration presented in Figure 1. The anno-
tation consists in marking the visual entity
that refers to the EXPERIENCER in the frame
Experiencer_focused_emotion. In addi-
tion to this annotation, the visual entity classified
as a Framed Entity is also marked and linked to the
appropriate semantic frame, in this case, homem.n
the frame Person.

Bounding boxes semantically anchor visual el-
ements that contribute to narrative construction in
both original audio and audio description. Depend-
ing on the situations perceived throughout the in-
tegration of audio, audio description, and video
segments, the annotator can choose to duplicate the
same bounding box and associate it with more than
one frame by assigning different frame elements.

This is the case in Figure 3. The bound-
ing box delimiting the person is annotated
twice: first with the FE SUPPLIER in the frame
Service_client_supplier_interaction,
and second with the FE AGENT in the frame
Manipulation, since the worker is holding a
razor, the instrument used to perform the service.
The audio description sequence?® is as follows:

8This  transcribed audio is  derived  from
audio description of the short film Cinema
Gloria (Genre: Documentary). Available at:
https://cinematecapernambucana.com.br/filme/?id=3267.

Acessed on: August 13, 2025.
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Figure 2: Multimodal annotation of video: bounding boxes anchored to frame element

Embaixo da sombra da drvore, um barbeiro
atende um cliente./ O homem estd com a cabegca
recostada na cadeira de barbeiro./ Um babador
branco sobre a camisa e o rosto com espuma./O
barbeiro usa uma navalha.

(Under the shade of the tree, a barber attends to
a client. / The man has his head on the barber’s
chair. / A white cape over his shirt and foam on his
face. / The barber uses a razor.”)

5 Dataset Metrics

5.1 Annotation Totals

Table 1 shows the total number of sentences, an-
notation sets, frame elements and semantic boxes
used in this experiment, based on the selected sub-
set of the Audition dataset, split by film genre.
The dataset comprises 894 sentences in the ver-
bal modality (464 from OA and 430 from AD),
with 3,979 corresponding semantic annotation sets.
Each anneotation set includes a Lexical Unit (LU),
an evoked frame, and the corresponding Frame EI-
ements (FEs) identified in the sentence, totalling
8,189 FEs across both OA and AD. The documen-
tary genre accounts for the majority of the data
across all modalities, contributing over 69 percent
of the total annotations’

The video modality includes 1,103 semantic
boxes, representing visual entities anchored to the

Dataset balancing will be addressed in future work, after
all semantic annotations are completed. Issues related to genre
diversity and modality distribution will be explored in subse-
quent studies, including the validation of the results reported
here.
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frame elements of the annotated frames. Each vi-
sual entity is associated both with a frame that
aligns with the auditory narrative and with a generic
entity type and its corresponding frame, supporting
automatic visual entity recognition with semantic
refinement.

anim. doc. total
AO
Sentences 142 322 464
Annotation sets 605 1597 2202
FEs 1172 3120 4292
AD
Sentences 139 291 430
Annotation sets 501 1276 1777
FEs 1604 2293 3897
VC
Semantic boxes 304 799 1103

Table 1: Data overview of animation, documentary, and
total counts for AO, AD, and VC.

5.2 Semantic Similarity Across Modalities

The frame-based semantic similarity metric used
in Viridiano et al. (2024) is particularly suitable
for this study, as it quantifies semantic alignment
across heterogeneous and multimodal data while
being grounded in the cognitive principles of Frame
Semantics. In this work, FrameNet categories are
used to semantically annotate the communicative
modes present in the dataset, namely, verbal lan-
guage and visual representations. The metric eval-
uates how original audio, audio description and
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Figure 3: Multimodal annotation of video: duplicated bounding box anchored in more than one semantic frame

video content converge or diverge in terms of frame
activation.

This method is crucial for multimodal analy-
sis, where meaning is distributed between semi-
otic modes with distinct representational properties.
The spread activation mechanism enables graded
comparisons of semantic similarity, accounting not
only for direct overlap but also for conceptual prox-
imity mediated by FrameNet’s relational structure.
Specifically, the metric quantifies the degree of se-
mantic adherence between video content and origi-
nal audio and audio description. In this way, it pro-
vides an objective measure of how these modalities
jointly contribute to filmic meaning construction.

The metric operates in three steps. First, we con-
struct an association matrix that encodes frame-to-
frame relations defined in FrameNet, including In-
heritance, Subframe, Perspective_on, Causative_of,
Inchoative_of, and Using. Each relation is weighted
according to its semantic proximity, with stronger
semantic links receiving higher weights (Gouws
et al., 2010). Second, a spread activation algo-
rithm propagates activation from the frames di-
rectly evoked in the annotations throughout the
FrameNet graph.

Activation strength decays exponentially with
graph distance, giving higher weights to semanti-
cally closer frames and lower weights to distant
frames. Third, the spread activation process gen-
erates a vector representation for each annotated
instance, where each vector dimension corresponds
to a frame and its cumulative activation value. The
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semantic similarity between two instances is then
computed as cosine similarity between their re-
spective activation vectors, producing a normalized
score between O (no similarity) and 1 (identical
semantic content).

As described in 4, the verbal modes selected for
comparison are annotated for frames and frame
elements derived from the lexical units identified
in the transcriptions. The visual mode, in turn, is
annotated through bounding boxes, where each box
is linked to one or more frame element, depending
on the frame evoked. In addition, a framed entity
is labelled to designate the entity delimited by the
bounding box. This labelling adds semantic refine-
ment to the model by associating a frame from the
entity category with its corresponding lexical unit,
as illustrated in Figure 2.

Therefore, besides comparing modes with one
another, possible variation in the annotations can
be compared as seen in Table 2. The comparison
can target exclusively the lexical units in the anno-
tations (AD LU / OA LU), which would indicate
the extent to which the same entities are present in
the verbal modes and in the video. It can also target
the frames and FEs used in the annotations (AD
Frame and FE / OA Frame and FE), which focuses
on measuring the extent to which similar events,
states, processes and relations are mentioned across
modes. Finally, the comparison can target all anno-
tations simultaneously (AD Full / OA Full).

Cosine similarities obtained for each compari-
son type are shown in Table 2, which indicates



number of pairs of semantic representations com-
pared (pairs), average normalized cosine similarity
(avg), variance (var) and standard deviation (stdev)
obtained!”.

Video Content

pairs avg var stdev
AD LU 323 042 0.05 0.22
AD Frameand FE 323 038 0.05 0.22
AD Full 323 049 0.05 0.21
OA LU 357 023 0.03 0.17
OA Frameand FE 357 0.29 0.04 0.19
OA Full 357 032 0.03 0.18

Table 2: Cosine similarity between frame-based seman-
tic representations of verbal language modes and video
content.

From Table 2, we observe that comparisons in-
cluding both events, states, processes, relations,
and entities mentioned in verbal language with
those shown in the video segments yield the highest
average cosine similarities. This result is statisti-
cally significant across all comparisons, except for
the comparison between OA Frame and Frame Ele-
ment and OA Full (with test statistic #(317828) =
-1.82, p < 0.0067).

These results indicate that audio description is
more similar to visual content than to original audio.
This result was expected, given that the purpose
of audio descriptions is precisely that of provid-
ing some sort of access to the content shown in
video through audio. By contrast, original audio
comes from the film script, which, for most cases,
assumes that the video content will be accessed by
the person experiencing the film.

The distributions of the cosine similarity values
shown in Figure 4 corroborate this claim.

6 Conclusion and Future Work

This paper introduced the first release of the Au-
dition dataset, a multimodal corpus of accessible
Brazilian short films annotated within a frame-
based semantic approach. This initial subset es-

10T he reference point for cosine similarity is the audio time
span as determined by the annotated transcriptions. Thus, all
visual entities annotated within the time span of the sentences
are considered in the similarity measurement. The alignment
between sentences and video annotations is not strictly one-to-
one.
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Figure 4: Distribution of similarity values between Au-
dio Description Full, Original Audio Full and Visual
Content.

tablished a methodological basis for cross-modal
comparisons and provided quantitative evidence of
how accessibility resources such as AD mediate
between non-verbal and verbal communication.

We applied FN-BR’s multimodal semantic an-
notation methodology, labelling Lexical Units,
frames, frame elements, and visual entities. Co-
sine similarity analyses show that audio description
aligns more closely with video content than with
original audio, confirming its role as a mediating
modality. These results point to the effectiveness
of Frame Semantics for modelling meaning across
communicative modes.

A central contribution of our work is the frame-
based similarity metric for multimodal data. This
methodological innovation has direct implications
for accessibility studies, audio description evalu-
ation, and semantic modelling. Its architecture
draws on cognitive models of semantic activa-
tion spreading, maintaining theoretical alignment
with Frame Semantics, which reinforces the inter-
pretability and the conceptual consistency of our
analyses.

Future developments will extend the analysis to
the full Audition dataset, including additional film
genres, as well as subtitles, closed captions, and
overlaid on-screen text to investigate their roles in
multimodal meaning construction. From an NLP
perspective, we plan to train and evaluate mod-
els for the automatic identification of frames and
frame elements across modalities, and explore ap-
plications such as the automatic generation and
evaluation of audio descriptions grounded in visual
content.
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