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Abstract. In this article, we present the current state of DANTE (Dependency-
ANalysed corpora of TwEets), a treebank focusing on tweets (currently X posts)
written in Brazilian Portuguese, featuring four subcorpora varying in size, do-
main, and level of annotation under the Universal Dependencies framework.
This article aims to inform the Natural Language Processing and Linguistic
communities about currently available corpora, as well as what to expect from
the treebank in the near future, while also bringing together the tools and lan-
guage resources developed within the DANTE project.

1. Introduction

When it comes to user-generated content! (UGC), the existence of annotated treebanks?
becomes an invaluable resource, as they enable the modelling of highly variable, noisy,
and domain-specific language typical of social media [Sanguinetti et al. 2023]. Among
the theoretical frameworks for the construction of treebanks, the Universal Dependencies
(UD) project [de Marneffe et al. 2021] stands out as a widely adopted international initia-
tive that provides a unified scheme for morphosyntactic and syntactic annotations across
languages, with over 150 languages available in more than 200 corpora.

Among the resources available in the UD repository, Portuguese
is represented by seven corpora, comprising five general-domain re-
sources (Bosque [Rademaker etal. 2017], GSD?, PUD [Zeman2017], CIN-
TIL [Branco et al. 2022], and Porttinari-base [Duran et al. 2023]), one domain-specific
corpus in the oil and gas domain (PetroGold [Souza et al. 2021]), and one UGC corpus
(DANTEStocks [Di-Felippo and Roman 2025]). Porttinari-base is a carefully revised
corpus designed to serve as a gold standard within the multigenre treebank Porttinari
(“PORTuguese Treebank”)*. In addition to this component, the treebank also includes
Porttinari-check, a smaller corpus used as a testbed for comparing manual and automatic
annotations, and Porttinari-automatic, a large corpus annotated automatically.

Similarly to Porttinari-base, DANTEStocks is part of a larger treebank — DANTE
(Dependency-ANalysed corpora of TwEets), also integrating Porttinari. This resource is a
pioneering tweet-based treebank, currently comprising data from two domains, along with

'UGC is any form of content, such as images, videos, text and audio, that has been posted on online
platforms such as social media, review pages, blogs and wikis [Krumm et al. 2008].

2A corpus in which every sentence is annotated with a parse tree [Jurafsky and Martin 2026].
3https://universaldependencies.org/treebanks/pt_gsd/index.html
‘https://sites.google.com/icmc.usp.br/poetisa/porttinari-3-0



UD annotation. The treebank is organised into four subcorpora with different characteris-
tics and stages of development: DANTEStocks, DANTEStocks-Large, DANTEShots and
DANTEShots-Extended. The first two were drawn from the stock market domain, while
the latter two focus on posts by Brazilian politicians regarding COVID-19 vaccination.
This article describes then the current state of DANTE, outlining what is already avail-
able and what is to be expected for the near future. In addition, it situates DANTEStocks
— the only subcorpus with morphosyntactic (Part-of-Speech — PoS) and syntactic gold-
standard annotations under the UD framework — within the broader set of UGC resources
available in the UD project.

The rest of this article is organised as follows. Section 2 provides an overview of
the currently available UGC corpora in the UD project, discussing the role of Portuguese
within this landscape, with DANTEStocks as its representative resource. Section 3, in
turn, focuses on the DANTE treebank, describing its structure, subcorpora, and annota-
tion layers. In Section 4, some NLP tools and language resources developed based on
DANTE’s annotations are listed, with Section 5 presenting our final considerations, also
giving a brief overview of our future plans for extending each subcorpus.

2. Treebanks featuring UGC in the UD project

In a recent overview of the UGC treebanks available in the literature,
[Sanguinetti et al. 2023] have found 30 resources published between 2011 and 2020.
This study was based on a semi-systematic Search on Google Scholar for open-access
papers and complemented by additional known resources. Unlike this overview, we
focus exclusively on corpora standardised according to the UD annotation scheme and
integrated into the official repository of the UD project’, as summarised in Table 1.

The table reports the number (#) and genre of each corpus, their data sources as
well as the total number of annotated sentences and tokens. Currently, the UD repository
comprises 22 corpora covering 18 languages. Based on this table, the amount of data
varies considerably across languages, from South Levantine Arabic, with 789 tokens, to
Russian, with nearly 1,8 million tokens. Being represented by DANTEStocks, with 4,042
tweets from the stock market, Portuguese ranks 10th among languages. With 77,576
tokens, it occupies a mid-range coverage in comparison to the other UGC corpora of the
UD initiative.

Six out of the 22 corpora outlined in the table are either entirely (TwittIrish, PoST-
WITA, TWITTIRO, DANTEStocks, and TueCL) or partially (OOD) composed of Twitter
data. This suggests a moderate prevalence of Twitter-based resources, with the platform
remaining as a widely used source for short, informal text. Within the subset of corpora
exclusively based on Twitter data, Portuguese ranks 2nd in terms of size, with 77,576 to-
kens. It is surpassed only by Italian, which collectively add up to 147,718 tokens (PoST-
WITA and TWITTIRO). Despite the limited resource diversity for Portuguese, its single
available corpus exhibits a relatively high token density within this subdomain. Although
DANTEStocks provides a non-negligible volume of annotated data, its linguistic cover-
age remains nevertheless restricted to a narrow communicative setting (to wit, the stock
market domain).

Shttps://universaldependencies.org/



Table 1. Overview of UGC corpora in the UD project.

Language # Corpus Genre  UGC source Sents. Tokens
Armenian 1  ArmTDP Various Web, social 5,527 103,846
Bavarian 1 MaiBaam Various Social 1,070 14,678
Belarusian 1 HSE Various Web, social 25,231 305,109
Czech 1 PDTC Various Web, social 5,527 103,846
English 4 GUM Various Reddit 13,263 229,851
EWT Various Web, social 16,662 251,489
GENTLE Various Web, social 1,334 17,619
GUMReddit Various Reddit 859 15,958
Estonian 1 EWT Various Web, social 7,190 60,583
Finish 1 OOD Social Various (Twitter) 2,122 19,364
Irish 1 Twittlrish Social Twitter 2,596 47,790
Italian 2  PoSTWITA Social Twitter 6,712 119,334
TWITTIRO Social ~ Twitter 1,424 28,384
Manx 1 Cadham Various Web, social 2,336 18,580
Persian 1 Seraji Various Web, social 5,997 151,627
Polish 1 LFG Various Web, social 17,246 130,967
Portuguese 1 DANTEStocks Social  Twitter 4,042 77,576
Romanian 1 TueCL Social Twitter 270 4,417
Russian 1 Taiga Various  Social media 121,967 1,758,937
South Levantine 1 MADAR Social ~ Spoken 100 789
Arabic
Ukrainian 1 IU Various Social 7,092 122,701
Western Armenian 1  ArmTDP Various Social 6,644 121,432
Total 22 255,211 3,704,877

3. DANTE’s Current State

As for the present moment, DANTE comprises four corpora (Table 2), with its first corpus
- DANTEStocks - being the richest one in terms of annotations added, also being the
only fully available to the community®. Altogether, the four corpora feature more than
146,000 tweets, with over 137,000 of them already annotated with some UD layer, either
manually or automatically, along with some semantic information, such as named entities,
emotions, sentiment and stance, depending on the corpus. In what follows, we present
each corpus in more detail, along with their current development stage.

3.1. DANTEStocks

DANTEStocks is the first tweebank in Brazilian Portuguese annotated within the UD
framework. The corpus consists of tweets from the stock market domain, collected
in 2014 based on mentions to Ibovespa-listed companies, and reflects typical Twit-
ter constraints until 2017 (e.g. the 140-character limit). The original resource that
gave rise to DANTEStocks was already annotated with emotions following Plutchik’s
model [Plutchik 2001]. DANTEStocks extends this original resource via standoff annota-
tion, adding morphological (PoS, lemmas and features) and dependency layers following
UD guidelines, all curated and validated by experts. The UD-annotation of the corpus

®Within the POeTiSA project: https://sites.google.com/icmc.usp.br/poetisa



Table 2. UGC corpora in the DANTE treebank.

Subcorpus Domain  Annotation Status Tweets  Tokens
DANTEStocks Stock UD (complete) Gold-standard 4,042 717,576
market Emotion Gold-standard
Named entity ~ Gold-standard
DANTEStocks-Large Stock UD PoS Automatic 126,579 3,932,604
market Emotion Automatic
DANTEShots Covid-19 UD PoS Automatic 7,056 296,859
vaccines  Stance Gold-standard
DANTEShots-Extended Covid-19 Stance Gold-standard 9,045
vaccines  Sentiment Gold-standard
Total 146,722 4,307,039

adopts tweets as the basic unit of analysis, avoiding sentence-level segmentation and nor-
malization [Di-Felippo et al. 2021].

Tokenization was carried out in a semi-automatic way, by using DANTE’s Tok-
enizer [Silva et al. 2021], which is a rule-based system adapted to UGC phenomena. At
the morphological layer, the PoS tags were generated using UDPipe 2 [Straka et al. 2016]
pre-trained on the Bosque corpus [Rademaker etal. 2017], and iteratively refined
through human review and retraining [Di-Felippo et al. 2022, Felippo et al. 2023].
Lemmas and morphological features, as described in [Di-Felippo and Roman 2025],
were added semi-automatically using PortiLexicon-UD [Lopes et al. 2022]. Syntac-
tic annotation relied on a hybrid strategy, starting from a manually revised gold-
standard subcorpus’ and incrementally training a parser® with iterative human valida-
tion [Di-Felippo et al. 2024a, Barbosa 2024], supported by guidelines specifically de-
signed for Portuguese [Duran 2021] and for Twitter data [Di-Felippo et al. 2024b].

The corpus was later annotated with Named Entities [Zerbinati et al. 2024] fol-
lowing the Second HAREM’s taxonomy [Mota and Santos 2008]. This annotation was
then revised and augmented [Piai et al. 2025], by including a fine-grained, linguistically
motivated annotation, tailored to the financial domain of tweets in Portuguese, extend-
ing HAREM’s traditional categories to better capture entities such as stock market in-
struments (e.g., tickers), financial indicators, and other market-specific expressions. The
annotation was carried out manually by a single annotator, following detailed guidelines
and iterative refinement to ensure consistency, including explicit rules for delimiting entity
boundaries in noisy data (e.g. orthographic variation and truncation) and context-based
disambiguation strategies to ensure consistent classification of financial entities.

Recently, [Ceregatto and Felippo 2025] have extended the corpus with a subset of
1,128 distinct tweets manually annotated according to the Abstract Meaning Represen-
tation (AMR) framework [Banarescu et al. 2013, Banarescu et al. 2019]. Additionally,
[Barbosa 2024] provided argument structure for 1,756 instances (and 1,218 tweets) of

7Obtained by automatically annotating 1,000 tweets with UDPipe 2 [Straka et al. 2016] trained on
Bosque [Rademaker et al. 2017], followed by manual revision.

80ur approach was to begin with the Stanza [Qi et al. 2020] base architecture, fine-tuned on Porttinari-
base and our reference subcorpus.



146 predicate nouns’ in DANTEStock, following NomBank [Meyers 2007] for English,
which is a parallel project to PropBank [Palmer et al. 2005, Pradhan et al. 2022].

3.2. DANTEStocks-Large

DANTStocks-Large was collected following the same methodology as the corpus that
originated DANTEStocks (described in [da Silva et al. 2020]). Beyond collecting a con-
siderably larger set of tweets, the corpus’ goal was also to add date and time infor-
mation to them, an information that was missing in DANTStocks. In total, over 126
thousand tweets were collected from August, 2022 to September, 2023. These were
then automatically annotated with emotions, following the Plutchik’s Wheel of Emotions
model [Plutchik 2001]. To do so, we relied on classifiers developed and tested in the
corpus by [da Silva et al. 2020], as presented in [de Carvalho and Roman 2025]. Besides
emotions, we have also adapted the tagger presented in [Silva et al. 2023] and used it to
automatically tokenise and annotate the corpus with PoS under UD’s framework. The
resulting corpus comprises then over 126 thousand tweets annotated with emotions, with
almost 4 million tokens automatically annotated with UD-PoS. Before officially present-
ing the corpus to the community, however, we intend to carry out a human adjudication
of the annotations made, both for emotion and PoS.

3.3. DANTEShots

DANTEShots builds on an existing corpus of tweets related to COVID-19 vac-
cines [Barberia et al. 2023], as posted by political candidates during 2020 and 2021, anno-
tated with stance towards vaccination. This corpus was then automatically annotated with
UD-PoS tags, by using an adapted version of the tagger presented in [Silva et al. 2023]
(the same used in DANTEStocks-Large), which resulted in a corpus of 7,056 tweets and
296.859 annotated tokens. To assess the annotation’s quality, a sample of 1,000 tweets
was randomly'? taken from the corpus, being currently under review by a set of three hu-
man adjudicators. The results of the adjudication will be later used to evaluate the tagger’s
performance, also giving researchers an estimate of labels’ accuracy.

3.4. DANTEShots-Extended

The same research group responsible for the corpus of COVID-19 vaccine posts used
as the basis for DANTEShots (cf. [Barberia et al. 2023]), later on released a larger cor-
pus, this time with 9,045 tweets annotated for relevance, stance and sentiment towards
COVID-19 vaccines and vaccination during the pandemics [Barberia et al. 2025]. This
new corpus extends the previous one by applying a new annotation scheme and increas-
ing the corpus’ size so as to include posts from 2020 to 2022 by local political elites. Since
DANTEShots was based on the smallest version of this base corpus, we also decided to
augment it with this new corpus, thereby giving birth to DANTEShots-Extended. This is,
however, by far the most embryonic of all corpora within DANTE, and efforts are just in
their initial stages to automatically annotate the corpus with PoS and syntactic structure.
Once finished, the corpus will allow for the connection between morphosyntax, syntax,
stance and sentiment. Although we have no fixed deadline to this task at this moment, we
expect it to happen sometime next year.

% A predicative noun is one that selects an argument structure (valency), associating semantic participants
with its lexical meaning.
0From a uniform distribution.



4. NLP Tools and Lexical Resources

DANTEStocks has already led to the development of various NLP tools and resources for
Brazilian Portuguese'!. One of these tools is the DANTE tokenizer [Silva et al. 2021],
which is a rule-based system developed for stock-market tweets, built on top of the NLTK
TweetTokenizer and extended with linguistically motivated regular expressions. Another
tool is its UGC Parser [Di-Felippo et al. 2024a, Barbosa 2024], a UD parsing model de-
rived from Stanza [Qi et al. 2020]. The model was initially trained on a combination
of Porttinari-base and a gold-standard reference subcorpus, and subsequently improved
through an incremental training strategy in which newly annotated tweet packages were
automatically parsed, manually revised, and incorporated into successive training cycles.
DANTEStocks’ gold-standard syntactic (UD-based dependencies) annotation also sup-
ported the development of Genipapo [Di-Felippo et al. 2024c], a multi-genre (tweets,
news, and academic texts) parser, achieving better or competitive performance in rela-
tion to genre specific trained parsers.

Regarding lexical resources, the semantic annotation of a subset of
tweets from DANTEStocks inspired in NomBank gave rise to NounBank.DS
[Barbosa and Felippo 2025] — an online repository that provides argument structure for
instances of predicate nouns'?. More recently, a descriptive study on DANTEStocks’
vocabulary [Di-Felippo et al. 2026] resulted in a lexicon of orthographic variations, inno-
vative forms, and medium- and domain-dependent tokens, which has already been proved
to reduce the out-of-vocabulary rate produced by different embedding models. This vo-
cabulary (LexDANTE) is available for online access and download through a dedicated
repository.'3

5. Final Remarks and Directions for Future Research

This paper outlined our current efforts in building DANTE, a treebank focusing on tweets
from different domains, as a part of a larger effort to produce Porttinari, a multi-genre
treebank for written texts in Brazilian Portuguese. Connecting morphosyntactic, syntactic
and, sometimes, semantic information, at various levels and in different domains, we
hope that DANTE can substantially contribute to improve the NLP community’s ability
to understand and process tweets/posts in Brazilian Portuguese.

Currently, efforts within the DANTE project focus on domain diversification, with
the development of corpora from different domains (e.g. stock market and vaccination),
aiming at their future integration into the UD repository and broader availability to the
NLP community. As such, we expect to release DANTEShots by the end of this year,
with the automatically generated UD annotations fully revised by human annotators. As
a next step, we plan to apply a UGC Parser [Di-Felippo et al. 2024c] to automatically
generate dependency annotations, thereby extending the corpus with a syntactic layer.
Similar developments are planned for DANTEStocks-Large and DANTEShots-Extended,
although DANTEShots-Extended is scheduled for release next year only.

1 Available from https://sites.google.com/icmc.usp.br/poetisa
2https://bryankhelven.github.io/NounBank.DS/
Bhttps://bryankhelven.github.io/LexDANTE/
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