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Abstract. This paper presents the first Brazilian Portuguese dataset annotated
for Uniform Meaning Representation (UMR). It contains 96 sentences from the
Brazilian Portuguese portion of the Parallel Universal Dependencies treebank,
parallel to existing UMR annotations in English, Czech, and Italian. The sen-
tences were parsed with PortParser, revised in Arborator-Grew, converted from
CoNLL-U into preliminary sentence-level UMR graphs, and manually revised
in PENMAN format. The results show that CoNLL-U is a useful starting point,
but semantic graph construction requires manual interpretation and language-
specific lexical resources. The dataset expands multilingual UMR coverage and
supports future Portuguese semantic annotation.

1. Introduction
As natural language processing moves beyond surface-level linguistic analysis toward
deeper forms of meaning representation, semantic annotation has become increasingly
important for the development of interpretable, cross-linguistic, and semantically robust
language technologies. This need is especially relevant for less represented languages,
for which semantically annotated resources remain limited. Brazilian Portuguese is one
such case: although it is represented in syntactic resources such as Universal Dependen-
cies [Rademaker et al. 2017, Pardo et al. 2021], there are still few resources that encode
sentence-level meaning in a structured graph format.

Uniform Meaning Representation (UMR) offers a framework for building such
resources, since it supports cross-linguistic semantic annotation while representing phe-
nomena such as predicate-argument structure, aspect, modality, reference, temporal rela-
tions, and reported content [Van Gysel et al. 2021]. Recent work has also emphasized the
development of UMR as a broader multilingual infrastructure, including resources and
tools for annotation across languages [Bonn et al. 2024].

This paper presents the first UMR-annotated dataset for Brazilian Portuguese. The
dataset consists of 96 sentences selected from the Brazilian Portuguese portion of the
Parallel Universal Dependencies treebank [Zeman et al. 2017]. These sentences were se-
lected because their counterparts had already been annotated in UMR for English, Czech,



and Italian. As a result, the Brazilian Portuguese annotation can be integrated into an
existing multilingual UMR resource rather than standing as an isolated dataset.

The paper makes two main contributions. First, it provides a pilot UMR dataset
for Brazilian Portuguese, contributing to the development of semantic resources for Por-
tuguese and to the broader multilingual expansion of UMR. Second, it analyzes the re-
vision process itself, showing which aspects of meaning can be partially derived from
CoNLL-U and which require manual semantic interpretation.

The remainder of the paper is organized as follows. Section 2 introduces the UMR
framework and related work on multilingual semantic annotation. Section 3 describes
the source data and the conversion and revision workflow. Section 4 characterizes the
resulting Brazilian Portuguese UMR dataset and analyzes the main types of revision.
Section 5 discusses the implications of the dataset for Portuguese semantic annotation
and for future UD-to-UMR conversion. Section 6 concludes the paper and outlines next
steps.

2. Background and Related Work
Uniform Meaning Representation (UMR) is a graph-based semantic annotation frame-
work designed to support cross-linguistic meaning representation [Van Gysel et al. 2021].
It builds on Abstract Meaning Representation (AMR), originally developed primarily for
English [Banarescu et al. 2013], while extending its scope to typologically diverse and
under-resourced languages. At the sentence level, UMR represents predicate-argument
structure, semantic roles, entity reference, modality, aspect, quantification, and named
entities. At the document level, it also provides mechanisms for representing coref-
erence, temporal relations, and modal dependencies [Bonn et al. 2024]. These features
make UMR suitable for multilingual semantic annotation, since it provides a shared rep-
resentational layer while allowing language-specific grammatical and lexical distinctions
to be captured.

A central challenge for UMR is the effort demanded by annotation. As with other
forms of deep semantic annotation, producing UMR graphs requires linguistic expertise
and careful manual work. For this reason, recent work has explored strategies for boot-
strapping UMR annotation from already available linguistic resources. One approach is
to convert AMR corpora into UMR [Bonn et al. 2023]. This relies on the fact that UMR
inherits many representational principles from AMR. However, relying only on AMR-to-
UMR conversion limits the development of UMR resources to languages for which AMR
annotations already exist. This is problematic for multilingual expansion, especially in
the case of less represented languages.

Other initiatives have explored conversion from different types of linguistic re-
sources. [Buchholz et al. 2024] propose bootstrapping UMR from interlinear glossed
text, generating preliminary UMR structures for Arapaho from language documentation
resources. Another line of work converts semantically richer dependency resources, such
as the Prague Dependency Treebank, into UMR [Lopatková et al. 2025]. The tectogram-
matical layer of the Prague Dependency Treebank includes deep syntactic-semantic infor-
mation, which provides richer input for conversion than basic dependency trees. However,
this type of resource is not available for most languages.

The UD-to-UMR approach proposed by [Gamba et al. 2025] is relevant to our



work because it aims at a language-independent conversion pipeline. Universal De-
pendencies (UD) provides broad multilingual coverage and a relatively consistent mor-
phosyntactic annotation scheme across languages [de Marneffe et al. 2021]. Although
UD is not a semantic representation, its dependency structures encode information about
predicates, dependents, grammatical relations, and morphological features that can be
partially mapped to UMR structures. In the UD-to-UMR converter, concept nodes are
generally derived from lemmas, while participant roles are assigned through linguistically
informed rules. For example, UD relations such as nsubj, csubj, and obl:agent
may be mapped to UMR :actor, while obj, nsubj:pass, and csubj:pass may
be mapped to :undergoer. Morphological information can also contribute to semantic
interpretation; for instance, dative obliques may be interpreted as recipients.

The resulting graph is not intended to be a complete UMR representation, but
rather a structure that annotators can revise and complete. This is important because
many UMR distinctions cannot be reliably inferred from syntax alone. Named entity
types, abstract predicates, reentrancies, implicit arguments, fine-grained aspectual distinc-
tions, and discourse-level relations require lexical-semantic knowledge or manual inter-
pretation. [Gamba et al. 2025] therefore treat conversion as a way to facilitate annotation
rather than as a fully automatic semantic analysis.

3. Methodology
This section describes the construction of the Brazilian Portuguese UMR dataset. The
goal was to produce a manually revised semantic dataset while assessing which aspects
of UMR annotation can be supported by syntactic input.

The source data consist of 96 sentences selected from the Brazilian Portuguese
portion of the Parallel Universal Dependencies treebank (PUD) [Zeman et al. 2017].
These sentences were selected because their corresponding English, Czech, and Italian
sentences had already been annotated in UMR. This design makes the Portuguese dataset
compatible with an existing multilingual UMR resource and allows the annotation process
to benefit from parallel semantic analyses.

The Brazilian Portuguese sentences were first automatically parsed with
PortParser ([Lopes and Pardo 2024] and subsequently revised in Arborator-Grew
([Guibon et al. 2020]. This process produced CoNLL-U files containing tokenization,
lemmas, part-of-speech tags, morphological features, dependency relations, and syntactic
heads. These revised CoNLL-U files served as the morphosyntactic input for the initial
conversion into UMR.

The first stage consisted in automatically converting the CoNLL-U sentences into
preliminary UMR graphs. The conversion followed the general UD-to-UMR strategy pro-
posed by [Gamba et al. 2025]. In this approach, the converter creates preliminary UMR
concept nodes from the lemmas in the CoNLL-U file. Thus, inflected word forms are
initially represented through their base forms. Dependency relations and morphological
features provide cues for building the initial graph structure -dependency relations provide
cues for participant structure, and morphological features contribute to the assignment of
semantic attributes where possible.

In the initial graphs, verbal and nominal predicates were represented as con-
cept nodes whenever they could be identified from the syntactic structure. Core syn-



tactic dependents were mapped to preliminary semantic roles. For example, subjects and
agents were generally mapped to actor-like roles, while objects and passive subjects were
mapped to undergoer-like roles. Other dependents, such as obliques and modifiers, were
often assigned broader placeholder relations when a more specific UMR relation could
not be reliably inferred from syntax alone.

The conversion also introduced placeholders for categories that require manual in-
terpretation. For instance, named entities could be detected from proper-name structures,
but their semantic type, such as person, organization, or place, often required manual cor-
rection. Similarly, aspectual values could not always be inferred from UD morphology
and were therefore revised manually. This is consistent with the purpose of UD-to-UMR
conversion: the converted graph provides a useful starting point, but several semantic
distinctions require annotator intervention.

After conversion, the preliminary UMR graphs were manually revised through
direct text editing in PENMAN format. This allowed the annotator to inspect and mod-
ify the Penman-style graph structure, correct concept labels, normalize semantic roles,
resolve placeholder values, and add missing semantic information.

Manual revision focused on five main areas. First, predicate-argument structures
were revised: subjects, objects, passive constructions, oblique arguments, control struc-
tures, and reported clauses were checked in relation to the predicate involved. We also
examined eventive nouns and verbal periphrases, since these constructions often require
decisions that go beyond syntactic dependency structure. Eventive nouns were evaluated
to determine whether they introduced event concepts in the UMR graph, while verbal
periphrases were analyzed to decide which verbs should be represented as semantic pred-
icate nodes and which should instead be captured through aspectual annotation.

Second, named entities were typed and normalized, including the use of :name
structures and appropriate entity labels. Third, aspect and modality values were revised,
since these categories often depend on lexical and constructional interpretation. Fourth,
temporal, spatial, and discourse-related relations were checked, especially when the initial
graph contained generic placeholder relations. Fifth, parallel UMR annotations in Italian
were consulted when useful, while preserving language-specific semantic decisions for
Brazilian Portuguese.

The revision process also included the treatment of implicit or underspecified par-
ticipants. In some sentences, Portuguese allows arguments to remain unexpressed when
they are recoverable from context or from the construction. In these cases, the graph was
revised to include the semantic participant when required by the UMR analysis.

A central part of the revision process involved the normalization of predicate-
specific argument roles. While the initial conversion produced general participant roles
such as :actor, :undergoer, and related semantic labels, the manually revised
graphs were normalized into frame-based :ARG roles whenever possible. For this pur-
pose, we used Verbo Brasil [Duran et al. 2013, Duran and Aluı́sio 2015] as a lexical-
semantic resource for Brazilian Portuguese.

For each verbal predicate, we checked whether a corresponding Verbo Brasil
frame was available. When a frame existed, its argument structure was used to guide the
assignment of UMR roles. When no Verbo Brasil frame was available, or when the avail-



able frame did not adequately cover the sentence, the annotation was completed through
manual analysis. In such cases, we considered the predicate meaning, the syntactic struc-
ture, and the parallel UMR annotations in Italian. This procedure ensured that the final
annotation remained semantically motivated even when lexical resources were incom-
plete.

Figure 1 illustrates our workflow with the sentence: ”Abriga um monumento ded-
icado a Martin Luther King Jr.” The CoNLL-U analysis identifies Abriga as the root pred-
icate, monumento as its object, and dedicado a Martin Luther King Jr. as an adjectival
clausal modifier of monumento. The automatic conversion yields a preliminary seman-
tic graph, using broad roles such as :actor, :undergoer, and :OBLIQUE. In the
manually revised graph, these relations are normalized into predicate-specific roles: mon-
umento is analyzed as :ARG1 of abrigar, and, following the Verbo Brasil roleset for
dedicar, monumento is also :ARG1 of dedicar, while Martin Luther King Jr. is rep-
resented as :ARG2. The revision also replaces placeholder values for named entity type,
aspect, and modal strength with person, State, and FullAff.

Figure 1. Annotation workflow from CoNLL-U input to automatically converted
and manually revised UMR graphs.

To analyze the contribution of manual revision, we compared the initial converted
graphs with the final revised graphs. The comparison was qualitative and focused on the
main types of changes introduced during revision.

The comparison focused on recurring revision patterns, including: replacement of



general participant roles with predicate-specific :ARG roles; correction of named entity
types; resolution of placeholder relations such as generic obliques; addition or removal
of participants; normalization of aspect and modality values; restructuring of reported
speech and embedded clauses; and treatment of constructions where the syntax-semantics
mapping was non-isomorphic. These categories were used to characterize which aspects
of the final UMR graphs could be supported by CoNLL-U and which required manual
semantic interpretation.

4. Results

This section characterizes the final manually revised Brazilian Portuguese UMR dataset.
It reports the main annotation layers, including predicate-specific argument roles, aspect,
modality, reported speech, special UMR predicates, and named entities, and briefly com-
ments on the revision patterns that shaped the final graphs.

The first version of the dataset was produced through automatic conversion from
CoNLL-U into preliminary UMR graphs. This conversion provided a useful starting point
for annotation, since it identified candidate predicates, introduced initial concept nodes,
and mapped some syntactic dependents to general semantic roles. In particular, syntactic
relations such as subjects, objects, passive subjects, and obliques were converted into
broad participant or modifier relations.

The automatically converted graphs thus contained general participant labels, such
as :actor, :undergoer, and :theme, as well as placeholder values for categories
that require semantic interpretation. These included generic aspect labels, modal-strength
values, named entity types, and broad oblique relations.

Table 1 provides a general overview of the final Brazilian Portuguese sentence-
level UMR dataset. The corpus contains 96 sentence-level UMR graphs, corresponding
to 1,970 word tokens when punctuation is excluded and 2,216 tokens when punctuation
is included. The table also summarizes key semantic annotation layers in the dataset,
including 559 predicate-specific ARG relations, 11 reported-speech relations encoded with
:quot, and 56 occurrences of special UMR predicates. In addition, the corpus contains
123 named entities, 71 of which are linked to external identifiers through :wiki values.

Dataset feature Count
Sentence-level UMR graphs 96
Word tokens, excluding punctuation 1,970
Word tokens, including punctuation 2,216
Predicate-specific ARG relations 559
Reported-speech relations encoded with :quot 11
Special UMR predicates 56
Named entities 123
Named entities linked through :wiki values 71

Table 1. Overview of the Brazilian Portuguese sentence-level UMR dataset.

To characterize the predicate-argument layer of the corpus, Table 2 reports the dis-
tribution of predicate-specific ARG roles after manual revision. Counts combine equiva-



lent direct and inverse realizations of the same role, since both encode the same participant
function in the graph.

ARG role Count % of ARG relations
ARG0 129 23.1
ARG1 289 51.7
ARG2 112 20.0
ARG3 24 4.3
ARG4 5 0.9
Total 559 100.0

Table 2. Distribution of predicate-specific argument roles in the Brazilian Por-
tuguese sentence-level UMR dataset. Counts combine direct and inverse
realizations of the same ARG role.

The distribution shows that ARG1 is the most frequent role, accounting for more
than half of all predicate-specific argument relations. This reflects the high number of
undergoer, theme, or affected-participant roles in the corpus. ARG0 and ARG2 are also
well represented, while ARG3 and ARG4 are comparatively rare and occur mainly in
predicates with more specialized argument structures.

Aspect and modality are central components of UMR annotation and were there-
fore checked during manual revision. Table 3 presents the distribution of aspectual
values in the manually revised dataset. The most frequent values are State and
Performance, with 115 occurrences each, followed by Activity with 48 and
Process with 18. The remaining aspectual values occur less frequently.

Aspect value Frequency
State 115
Performance 115
Activity 48
Process 18
Endeavor 2
Generic 2
Habitual 1

Table 3. Aspect values in the manually revised UMR dataset.

The distribution indicates a balance between stative and eventive predications.
The high frequency of State reflects descriptions, classifications, and property attri-
butions, while Performance and Activity account for dynamic situations. These
distinctions are not directly available in the original CoNLL-U annotation and therefore
required manual revision.

Table 4 shows the distribution of modal-strength values. FullAff is by far the
most frequent value, with 256 occurrences. Negative, neutral, and partial modal values are
less frequent, but their presence shows that the annotation captures variation in polarity
and modal commitment.

The concept inventory contains 625 unique concept labels. Table 5 lists the most
frequent concepts in the manually revised dataset. The most frequent concept is name,



Modal strength Frequency
FullAff 256
FullNeg 17
NeutAff 16
PrtAff 7
PrtNeg 3
NeutNeg 2

Table 4. Modal-strength values in the manually revised UMR dataset.

with 124 occurrences, followed by person, with 81 occurrences. This reflects the high
number of named entities and named individuals in the PUD sentences.

Concept Frequency
name 124
person 81
and 43
date-entity 28
identity-91 20
country 17
have-mod-91 10
thing 10
human-settlement 10
have-role-91 9
after 7
outro 7
event 7
grande 6
muito 6
esse 6
have-rel-role-92 6
include-91 5
ethnic-group 5
company 5

Table 5. Twenty most frequent concepts in the manually revised UMR dataset.

The frequent occurrence of abstract predicates such as identity-91,
have-mod-91, have-role-91, have-rel-role-92, and include-91 shows
that the revised annotation introduces abstract semantic structures required by UMR.

The main effect of manual revision was the transformation of a general UD-
derived graph backbone into a predicate-specific semantic representation. General par-
ticipant labels introduced during conversion were replaced with :ARG roles whenever
possible, guided by Verbo Brasil and by manual analysis of predicate meaning. This
is reflected in the high frequency of :ARG0, :ARG1, :ARG2, and :ARG3 in the final
dataset.

Manual revision also resolved placeholder values introduced during conver-
sion. Generic aspect labels were replaced by specific aspectual values such as State,



Performance, Activity, and Process. Generic modal labels were replaced by
values such as FullAff, FullNeg, NeutAff, and PrtAff. Named entities were
typed, :name structures were checked, and :wiki links were added when appropriate.

A further effect of revision was the replacement of broad syntactic-semantic re-
lations with more specific UMR relations. Generic oblique relations were revised as
:temporal, :place, :manner, :purpose, :reason, :condition, :source,
or :goal, depending on the meaning of the construction. Reported content was also
manually revised through :quot structures where required.

Overall, these results show that CoNLL-U provides a useful starting point for
UMR annotation, but that the final Brazilian Portuguese dataset required manual semantic
analysis and language-specific lexical resources. The final graphs are therefore not merely
converted syntactic structures, but semantically enriched UMR representations.

5. Discussion

The Brazilian Portuguese UMR epresents a first step toward the development of deeper
semantic graph resources for Portuguese. The manually revised graphs encode predicate-
argument structure, reference, aspect, modal strength, named entities, temporal and spa-
tial relations, reported content, and abstract predicates, confirming the usefulness of UMR
for representing semantic phenomena that go beyond the morphosyntactic information
available in CoNLL-U.

The results show that automatic UD-to-UMR conversion provides a useful anno-
tation starting point, but the final graphs required substantial revision because the map-
ping from syntax to semantics is often non-isomorphic: syntactic subjects, objects, and
obliques do not always correspond directly to predicate-specific semantic roles.

A central revision step was the normalization of predicate-argument structure.
General roles such as :actor, :undergoer, and :theme were replaced with
predicate-specific :ARG roles whenever possible, supported by Verbo Brasil. Other lay-
ers, including aspect, modality, named entity typing, :wiki links, abstract predicates,
and relations such as :temporal, :place, :manner, and :purpose, also required
manual interpretation beyond dependency labels.

Overall, the workflow combines CoNLL-U input, automatic conversion, manual
revision, and language-specific lexical-semantic resources. It offers a practical model for
developing UMR datasets for languages with syntactic resources but limited semantic
graph annotation.

6. Conclusion

This paper presented the first UMR-annotated dataset for Brazilian Portuguese: 96
sentence-level graphs from the Brazilian Portuguese portion of the Parallel Universal De-
pendencies treebank, manually revised after automatic UD-to-UMR conversion. Because
the sentences are parallel to existing UMR annotations in English, Czech, and Italian, the
dataset contributes to a broader multilingual UMR resource.

Future work will expand the dataset, refine the use of Brazilian Portuguese lexical
resources, compare the Portuguese graphs more systematically with their English, Czech,



and Italian counterparts, improve conversion rules for Portuguese-specific constructions,
and release the dataset as part of a multilingual UMR infrastructure.

6.1. Limitations

This study is limited by the small size of the dataset, which contains 96 sentence-level
graphs. The annotations were carried out collaboratively by the authors, rather than
through a blind procedure, due to the incipient stage of UMR annotation for Brazilian
Portuguese and the lack of language-specific guidelines. The dataset is therefore best un-
derstood as a pilot resource and a first step toward larger-scale Brazilian Portuguese UMR
annotation.
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anotação de papéis semânticos disponı́vel na web (a verb repository for semantic role
labeling bavailable in the web) [in Portuguese]. In Proceedings of the 9th Brazilian
Symposium in Information and Human Language Technology.

Gamba, F., Palmer, A., and Zeman, D. (2025). Bootstrapping UMRs from Universal
Dependencies for scalable multilingual annotation. In Peng, S. and Rehbein, I., editors,
Proceedings of the 19th Linguistic Annotation Workshop (LAW-XIX-2025), pages 126–
136, Vienna, Austria. Association for Computational Linguistics.

Guibon, G., Courtin, M., Gerdes, K., and Guillaume, B. (2020). When collaborative
treebank curation meets graph grammars. In Proceedings of the Twelfth Language
Resources and Evaluation Conference, pages 5291–5300.
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