Enhanced Universal Dependencies in the Wild: Evaluating Portuguese
EUD Parsing in Realistic Scenarios

Elvis A. de Souza
Nucleo Interinstitucional de
Linguistica Computacional (NILC)
Universidade de Sao Paulo
elvis.desouza99@gmail.com

Abstract

Enhanced Universal Dependencies (EUD) pro-
vide a more informative syntactic representa-
tion than Basic Universal Dependencies by re-
laxing tree constraints to allow for graph struc-
tures and the inclusion of other relationships.
While conversion rules from basic to enhanced
relations have been established for Portuguese,
they were previously evaluated only on jour-
nalistic text using gold-standard basic syntactic
trees as input. This paper evaluates the robust-
ness of these rules in diverse scenarios (“in the
wild”), encompassing other text genres and do-
mains, as well as realistic parsing pipelines to
automatically generate the input data. Our re-
sults demonstrate that Portuguese-specific rules
consistently outperform universal rules. How-
ever, the reliance on automatic basic syntax
significantly impacts performance. This degra-
dation is particularly severe when the domain
of the input text differs from the training data
of the basic parser. We also provide a detailed
error analysis, identifying specific difficult lin-
guistic phenomena and scenarios.

1 Introduction

Syntactic parsing is a core NLP task for understand-
ing linguistic structure, important for areas such
as social sciences and computational linguistics
(Jurafsky and Martin, 2025). It structures data for
processing and aids in interpreting neural model
outputs (Jurafsky and Martin, 2025). As an interme-
diate step, parsing enhances information extraction,
question answering, and summarization, among
other tasks (Grishman, 1997; Di Caro and Grella,
2013; Wu et al., 2018; Song et al., 2019; Alonso
et al., 2021; Freitas et al., 2023). Beyond the devel-
opment of better parsers, research also focuses on
richer linguistic representations like Enhanced Uni-
versal Dependencies (EUD), which bridge syntax
and semantics (Schuster and Manning, 2016).
EUD is an optional layer of the Universal Depen-
dencies (UD) project, which provides a multilin-
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The boy cried and left fﬁg room

Figure 1: Syntactic annotation of the sentence “The
boy cried and left the room”, in which the red arc is an
enhanced relation.

gual grammar framework for over 150 languages
(Nivre et al., 2016; de Marneffe et al., 2021). De-
spite its utility, EUD remains relatively unexplored
compared to basic UD syntactic annotation (Nivre
et al., 2016; Schuster and Manning, 2016; Bouma
et al., 2020, 2021). By relaxing the formal con-
straints of traditional syntactic trees, EUD produces
enriched graphs (Schuster and Manning, 2016). For
instance, Figure 1 shows an EUD arc (in red) where
the token “boy” depends on two clauses. This in-
dicates that coordinated clauses share a subject—a
more informative analysis that violates traditional
tree constraints where a token must have exactly
one governor.

In 2024, de Souza et al. (2024) conducted
the first experiments on EUD annotation for Por-
tuguese. The authors fine-tuned linguistic con-
version rules from Basic Universal Dependencies
(BUD), the traditional UD syntactic analysis, to
EUD, the enriched analysis, on a Portuguese tree-
bank consisting of journalistic texts included in
the UD catalog (Duran et al., 2023). The experi-
ments achieved results of up to 96.05% F;-score
when starting from gold-standard basic syntactic
annotation.

The present work aims to evaluate a similar set
of rules in real, more diverse, and more challenging
scenarios. Because the BUD — EUD conversion
rules were fine-tuned on a treebank of the jour-
nalistic domain, we also assess their performance
on a legal-domain treebank (Lopes et al., 2025),
on a treebank consisting of user-generated content
from social media (Di-Felippo and Roman, 2025),
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and on a literary treebank composed of “The Little
Prince” book. Furthermore, in real-world scenarios
where a system is deployed and receives new data
on a daily basis, gold-standard basic syntactic an-
notation is not available. For this reason, we also
evaluate EUD parsing performance when relying
on automatically produced BUD generated by a
state-of-the-art parser for Portuguese (Lopes and
Pardo, 2024).

This paper is organized as follows. Section 2
brings the related work. Section 3 describes our
datasets. Section 4 details our experiments, while
evaluation and results are shown in Section 5. Sec-
tion 6 concludes this paper.

2 Related work

There is a series of works discussing the relevance
of EUD annotation and its use in treebanks (Nivre
et al., 2016; Schuster and Manning, 2016; Nivre
et al., 2020). The instantiation of EUD for Por-
tuguese was introduced by Pagano et al. (2023)
and also addressed in other works (de Souza et al.,
2024; Duran, 2024; Duran et al., 2025).

Overall, EUD graphs may include six phenom-
ena that are not possible in BUD:

1. Inclusion of the lemmas of prepositions, coor-
dinating conjunctions, and subordinating con-
junctions in the label of the relations they in-

troduce (as in Figure 2);
2. Identification of the controlling subject of

the null subject in open clausal complements

(xcomp clauses) (Figure 3);

3. Propagation to the dependent of conj of the
relation that targets the head of conj (Figure
4);

4. Propagation to the dependent of conj of cer-
tain relations that depart from the head of conj
(Figure 1);

5. Replacement of the relative pronoun in rela-
tive clauses with its antecedent, while mark-
ing the relation between the pronoun and its
antecedent with the EUD-specific label ref
(Figure 5);

6. Insertion of an empty token to represent an
elliptical predicate and establishment of rela-
tions between this empty token and the partic-
ipants of the orphan relation (Figure 6).

The shared tasks held at IWPT in 2020 (Bouma
et al., 2020) and 2021 (Bouma et al., 2021) pro-
vided a platform for comparing results among dif-
ferent systems for EUD parsing from raw text. The

nmaod:with»
case

[—I___I_,-[A—<det NOUN ’—El_ﬂd—(det
The boy W|th a pen

Figure 2: EUD annotation, where the relation nmod
(nominal modiﬁer) is extended with the word “with”.

xcomanb]
/—N’Té ‘I—‘—I/ k dtﬁ
PROP I ~VERE BART ™" pET= [ “* ™~ NOUN
=
buy a

wants o book

Figure 3: EUD annotation showing an nsubj (subject)
governed by a verb dependent on xcomp (open clausal
complement).

PROPI® nsubj~y VERB"}d NOUN* | [cconu[™ lccon[* noun?

conj
cco
Paul bought  apples and oranges

Figure 4: EUD annotation, where the obj (object) rela-
tion is propagated to the dependent of conj (conjunct).

aclrelcl
ob

[_Er’"[“w'\i NouN* ]~ “[pRoN"] [PRONF
RO Q

The book that |

VERB
read

Figure 5: EUD annotation, where “book” is the object
of “read” and “that” is the ref of “book”.

best-performing systems in 2021 employ a wide
variety of architectures and approaches, including
different preprocessing tools, rule-based or neural-
based approaches, graph-based or tree-based pars-
ing with post-processing steps, and so on. The
shared tasks evaluated results for 17 different lan-
guages; Portuguese was not among them, as no
EUD-annotated data was available at the time.

In de Souza et al. (2024), the authors adapted the
rules from a rule-based annotation system, named
Grew, for Portuguese. The system original submis-
sion to the IWPT 2021 shared task ranked seventh,
with 81.58% Fj-score (an average of the 17 partici-
pant languages), and was the highest-ranked sym-
bolic system.! The adaptation for Portuguese re-
sulted in fifteen new rules, an increase of 12.5% in
the number of mapped rules, in addition to several
minor modifications to existing rules. The modified
rules were tested on a held-out human-annotated
sample of the treebank used for the development
of the rules, Porttinari-base (Duran et al., 2023), a
treebank from the journalistic domain with gold-
standard basic syntactic annotation. The authors
observed an increase of 11.38 percentage points in
F;-score when using the Portuguese-tuned rules to

!Grew is 7.66 points below the top-ranked system, TGIF
(Shi and Lee, 2021), which is neural-based.
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Sue has 5 euros

and Pat [hasj 6

Figure 6: EUD annotation for the sentence “Sue has 5 euros, and Pat 6.”, in which an empty token [has] is inserted.

annotate the Portuguese dataset compared with the
original rules submitted to IWPT 2021, reaching
96.05% F;-score.

Since graph rewriting rules depend on the basic
syntactic tree, defective basic syntax is expected
to significantly reduce the performance of auto-
matic EUD annotation. For example, while the
Grew submission scored only 81.58% F;-score in
the official joint evaluation, which used automati-
cally produced basic syntax, Guillaume and Perrier
(2021) tested the system using gold-standard basic
syntax and obtained an average F-score of 97%.

This work fills two gaps left open for Portuguese:
we assess the impact that automatic BUD anno-
tation may have on EUD parsing, and we evalu-
ate the same rules when applied to other text gen-
res/domains.

3 Data

The treebanks selected to assess the robustness of
EUD parsing for Portuguese show distinct linguis-
tic features. All treebanks contain gold-standard
basic syntactic UD annotation, meaning they share
the same annotation guidelines and can be directly
processed by an EUD annotation system that relies
on basic syntax. With the exception of Porttinari-
base, which is already available with EUD annota-
tion, the remaining treebanks do not contain gold-
standard EUD annotation. It was therefore nec-
essary to create such annotation samples for the
purposes of this study.

The gold-standard EUD annotation samples
were developed following the same criteria used for
the Porttinari-base reference annotation (de Souza
et al., 2024). A set of 100 randomly selected sen-
tences was extracted from the test sets of the tree-
banks. The goal was to get a reduced sample that
still reflected the distribution of linguistic phenom-
ena present in the full treebanks. The gold annota-
tion was created by manually correcting the output
of the automatic EUD annotation system. This
review process was carried out by a single anno-
tator, expert in both basic and enhanced Universal
Dependencies syntax.

The treebanks and their test data sampled for the

EUD annotation can be described as follows.

Porttinari-base (Duran et al., 2023) This tree-
bank contains 8,418 sentences and 168,080 tokens
from journalistic texts. The sample of 100 test
sentences selected in de Souza et al. (2024) and
also used here contains 2,012 tokens, an average of
20.12 tokens per sentence, and a Type-Token Ratio
of 0.3921. The treebank contains sentences such
as the following: Kim Jong-un tomou as rédeas
do pais com a morte de seu pai, em dezembro de
20112

PortJur (Lopes et al., 2025) This treebank con-
tains 2,005 sentences and 101,297 tokens from the
legal domain, with texts from public law produced
by the judiciary (mainly summaries) and the legis-
lature (laws). It includes widely known Brazilian
laws such as the Internet Civil Rights Law and
Maria da Penha Law, among many others. The
sample of 100 sentences used for EUD annotation
contains 4,706 tokens, with an average of 47.06
tokens per sentence. This is the highest average
among the treebanks, with a number of tokens 2.33
times larger than the second largest, Porttinari-base.
In addition, it has a Type-Token Ratio of 0.2654.
Thus, although its sentences are long, they are con-
siderably less lexically diverse than those in the
other treebanks. The treebank contains sentences
such as: Havendo danos as pessoas idosas abri-
gadas ou qualquer tipo de fraude em relagdo ao
programa, caberd o afastamento provisorio dos
dirigentes ou a interdi¢do da unidade e a suspen-
sdo do programa.’

DANTEStocks (Di-Felippo and Roman, 2025)
This treebank contains 4,042 user-generated posts
(from Twitter/X) and 80,997 tokens from the finan-
cial domain. The test sample, composed of 100
random posts, contains 1,958 tokens, an average
of 19.58 tokens per post, and a Type-Token Ratio

*Kim Jong-un took the reins of the country after the death
of his father in December 2011.”

*f there is harm to the elderly residents or any type of
fraud related to the program, the temporary removal of the
directors or the closure of the unit and the suspension of the
program will be warranted.”
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Figure 7: Characterization of the treebank samples by the number of dependency relations in the basic UD trees.

of 0.3825, both values close to those of Porttinari-
base. The treebank contains sentences such as:
@danielschettin0 To contigo... VALES tem um peso
MONSTRUOSO na minha carteira, por causa da
venda coberta de opgoes. abg!*

Pequeno Principe This treebank contains 1,527
sentences and 16,802 tokens from the book “The
Little Prince”, which is in the public domain.> The
test sample consists of 100 sentences and 1,148
tokens, an average of 11.48 tokens per sentence
and a Type-Token Ratio of 0.2936. While it is the
smallest of the four datasets, its lexical diversity
is higher only than that of PortJur. The treebank
contains sentences such as: Todas as estrelas estdo
floridas.®

Another way to contrast the treebanks is by ex-
amining the number of basic syntactic relations
they contain. Figure 7 shows the frequency of de-
pendency relations in the samples of each treebank,
proportionally to the total number of syntactic de-
pendencies. Only dependency relations that reveal
differences among the treebanks were selected.

Porttinari-base has higher number of subject re-
lations (nsubj, 6.21 percent of all relations), relative
clauses (acl:relcl, 1.54 percent), and open clausal
complements (xcomp, 1.79 percent). Compared
with PortJur and DANTEStocks, it contains more
sentences with full clausal structure and overt sub-
jects.

“@danielschettin0 I'm with you... VALE5 has a HUGE

weight in my portfolio because of the covered call options.
Cheers!”

SThe annotated data can be obtained from:
https://sites.google.com/icmc.usp.br/poetisa/porttinari-
3-0.

%A1 the stars are in bloom.”

PortJur, in contrast, contains more acl relations
(1.91 percent) than acl:relcl relations (0.91 per-
cent), unlike Porttinari-base. This may indicate
a greater number of reduced clauses than fully
developed relative clauses. Compared with the
other treebanks, PortJur has considerably fewer ad-
verbial modifiers (advmod, 1.87 percent), a high
number of passive constructions (aux:pass, 0.91
percent, and nsubj:pass, 0.76 percent), a mark of
formal and complex writing style, and a low num-
ber of numeral modifiers (nummod, 0.28 percent)
and parataxis relations (0.08 percent).

DANTEStocks, in turn, has few fully developed
relative clauses (acl:relcl, 0.26 percent), a high
number of appositions (appos, 1.38 percent), dis-
course relations (1.02 percent), numeral modifiers
(nummod, 3.58 percent), parataxis relations (8.02
percent), and vocative relations (1.07 percent), in-
dicative of informal writing. Proper names tend
not to be multiword, as indicated by the low rate of
flat:name relations (0.46 percent).

Pequeno Principe is similar to Porttinari-base
in many syntactic aspects, such as the number of
fully developed relative clauses (acl:relcl, 1.13 per-
cent), numeral modifiers (nummod, 1.05 percent),
parataxis (0.70 percent) and open clausal comple-
ments (xcomp, 1.74 percent). In relations such
as adverbial modifiers and subjects, it follows the
same trend of Porttinari-base, but surpasses it (adv-
mod, 6.71 percent, and nsubj, 8.10 percent).

Table 1 describes the composition of the test
samples from the treebanks, whose enhanced anno-
tation was manually reviewed to ensure that they
are gold-standard annotations. According to the
EUD guidelines, BUD relations that are not af-

324



fected by any of the EUD enrichment rules should
be copied from the BUD trees to the EUD graphs,
but we show in this table only the relations that
are different from those in BUD to facilitate inter-
pretation. As a consequence, the number of EUD
relations that are shown is lower than the number
of tokens in the samples.

Portt. PortJur Dant.St. P.Princ.
Sentences 100 100 100 100
Tokens 2,012 4,706 1,958 1,148
EDepRel. 554 1,813 398 184
EUD 1 347 1,130 241 116
EUD 2 33 41 5 17
EUD 3 55 232 111 10
EUD 4 26 169 22 11
EUD 5 55 81 7 24
EUD 6 10 0 4 0

Table 1: Description of the gold-standard EUD test
samples from the treebanks. EDepRel is the number of
enhanced syntactic dependencies that are different from
those in BUD trees; EUD 1-6 indicate the number of
relations of each EUD type.

Figure 8 complements Table 1 by showing the
proportion of each EUD type within the total num-
ber of enhanced relations in each treebank. EUD
type 1, assigned to functional words, is the most fre-
quent across all treebanks, consistently accounting
for over 60% of the relations.

The distribution of the subsequent types reveals
distinct syntactic profiles: in PortJur and DANTE-
Stocks, EUD type 3 (propagation of governors in
coordination) is the second most frequent, espe-
cially in DANTEStocks, where it reaches 27.89%.
This highlights the importance of coordination phe-
nomena in financial texts, such as the list of finan-
cial assets. In Porttinari-base, the second position
is shared by EUD type 3 and EUD type 5 (relative
clauses), both at 9.93%. EUD type 2 (xcomp rela-
tions) follows these with 5.96%. Pequeno Principe
stands out for the high frequency of EUD type 5
(13.04%), which is its second most common type,
followed by EUD type 2 (9.24%). EUD type 4,
which propagates dependents of coordinated ele-
ments, is particularly relevant in PortJur (9.32%),
whereas it is less frequent in the others. Finally,
relations involving predicate ellipsis (EUD type 6)
are negligible or entirely absent, as seen in PortJur
and Pequeno Principe.

Figure 9 illustrates the increase in selected syn-
tactic relations within EUD graphs compared to

Ratio of EUD Types to Total EUD Relations

B Porttinari-base Portjur DANTEStocks Pequeno Principe

80,00%
60,00%
40,00%

20,00%

0,00% | D a D -

EUD Types

Figure 8: EUD relations by type in each test sample.

basic UD trees (using gold-standard annotations).
When compared to Figure 7, these results demon-
strate that treebanks differ not only in their basic
relation proportions but also in how EUD rules mul-
tiply those occurrences across different datasets.

Dependency Relation Gain from EUD Annotation

B Porttinari-base PortJur DANTEStocks Pequeno Principe

200,00%
150,00%
100,00%

50,00%

oo = L oa | .

Figure 9: Increase in relations in the EUD graph of the
test samples compared to the basic UD trees.

The relation appos is more frequent in DAN-
TEStocks (1.38%) than in Porttinari-base (0.55%),
PortJur (0.21%) or Pequeno Principe (0.09%) (Fig-
ure 7); however, the increase in appos relations in
the PortJur and Pequeno Principe EUD graphs are
unexpectedly high, having 90% and 100% more ap-
pos relations in the EUD graphs than in their BUD
trees, respectively, second only to the increase ob-
served in DANTEStocks (181.48%). Porttinari-
base, in contrast, shows no increase in appos rela-
tions after EUD annotation (Figure 9).

Relations such as discourse, assigned mostly to
discourse elements such as bullet points in legal
texts and markers of orality in social media text, are
more frequent in DANTEStocks (1.02% of basic
relations) and in Pequeno Principe (0.96%) than in
PortJur (0.45%) or Porttinari-base (0.20%). How-
ever, the increase in discourse relations in the EUD
graphs of DANTEStocks and Pequeno Principe are
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Figure 10: EUD annotation ELAS for the different experiment configurations.

5% and 0%, respectively, while PortJur shows an
increase of 61.90%. Porttinari-base, which had the
fewest discourse relations, shows no increase in the
EUD graph.

Relations such as nsubj:pass, for passive sub-
jects, are more frequent in PortJur (0.76%) than in
Porttinari-base (0.15%), DANTEStocks (0.05%) or
Pequeno Principe (0%). However, the increase in
passive subject relations is larger in Porttinari-base
(100%) than in PortJur (30.08%). DANTEStocks
shows no increase.

4 [Experiments

The automatic EUD annotation system used in this
work is Grew (Bonfante et al., 2018; Guillaume
and Perrier, 2021), a graph-rewriting system (see
Section 2). The system and its rules developed for
the shared task in 2021 are publicly available.

The adapted rules for Portuguese are available
in the repository cited by de Souza et al. (2024).
By checking the updates in the repository, we re-
alize that several improvements have been made
to the rules since the original publication. For this
reason, we also replicate the authors’ work for the
Porttinari-base treebank, but using the newer rules.

We compare the performance of different rule
sets applied to different input data.

1. Regarding the rule sets, we evaluate both the
rules developed for IWPT 2021 (Guillaume
and Perrier, 2021) and the mentioned updated
rules for EUD annotation in Portuguese. The
first rule set is referred to as EUD-universal,
because it was designed to be applicable to any
of the languages participating in the shared
task (Portuguese was not a participant because
it lacked annotated resources). The second
rule set is referred to as EUD-pt, since these
rules were adapted for Portuguese.

2. Regarding the input data, variations occur

at two levels: (i) as described in Section 3,
we evaluate Portuguese treebanks from dif-
ferent text genres/domains, with diverse lin-
guistic properties; (ii) at the level of basic
syntactic annotation, each treebank is tested
in two versions—one with gold-standard ba-
sic UD annotation, called BUD-gold, and an-
other with basic UD annotation produced by a
state-of-the-art Portuguese parser, Portparser
v2 (Lopes and Pardo, 2024), called BUD-
automatic.

5 Evaluation and results

The metric used to evaluate the system is ELAS,
labeled attachment score on enhanced dependen-
cies. ELAS is an Fi-score computed over the set
of predicted and reference EUD. In addition to the
overall ELAS, we also compute ELAS by EUD
type, following the categories in Section 2.

Figure 10 presents the performance of the EUD
annotation system in different scenarios: (a) when
applied to Porttinari-base, PortJur, DANTEStocks
and Pequeno Principe; (b) when applied to gold-
standard basic syntax (BUD-gold, blue and orange
bars); (c) when applied to automatic basic syntax
(BUD-automatic, gray and yellow bars); (d) when
using the Portuguese adapted rules (EUD-pt, blue
and gray bars); and (e) when using the universal
IWPT 2021 rules (EUD-universal, orange and yel-
low bars).

Although the treebanks differ considerably in
terms of basic syntax (Figure 7) and in how EUD
rules apply to them (Figure 9), a similar perfor-
mance pattern holds across all four. The Portuguese
EUD rules consistently outperform the universal
rules. The largest gap is found in Pequeno Principe,
where performance increases by 14.96 points.

The performance gap is larger when comparing
application over gold-standard versus automatic
basic syntax. The difference is sharpest in DAN-
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Figure 11: ELAS for each EUD type using the EUD-pt rules, with BUD-gold and BUD-automatic.

TEStocks, where the difference between BUD-
gold/EUD-pt and BUD-automatic/EUD-pt reaches
49.43 points. This is mainly due to the fact that
Portparser, the basic dependency parser used for
automatic annotation, was trained on Porttinari-
base (Lopes and Pardo, 2024). Supporting this
hypothesis, the difference is substantially smaller
for Porttinari-base, at only 19.03 points.

Figure 11 provides a detailed view of the
performance of each EUD type when applying
the Portuguese rules to the treebanks with gold-
standard basic syntax (BUD-gold/EUD-pt, bars on
the left) and with automatic basic syntax (BUD-
automatic/EUD-pt, bars on the right). Although
overall results followed the same trend in Figure
10, Figure 11 shows that the EUD types with high-
est and lowest performance differ across treebanks.

EUD type 6, assigned to predicate ellipsis, is
nearly absent from the test samples. All annota-
tions involving predicate ellipsis were incorrect
when the rules were applied over the automatic ba-
sic syntax. Because this phenomenon is extremely
rare in the four samples, this work cannot con-
tribute new conclusions about its automatic annota-
tion performance. The conclusions from de Souza
et al. (2024) remain valid: predicate ellipsis is a dif-
ficult phenomenon to annotate automatically using
a rule-based approach.

For the remaining EUD types, when the rules
were applied to gold-standard basic syntax, results
were above 97% for all types except EUD type 4,
which reached 90.4% in PortJur and 95.2% in Pe-
queno Principe, and type 2, which reached 85.7%
in Pequeno Principe. Most errors of EUD type 4
resemble those in Figure 12, where coordination
occurs within lists marked by bullet points. In such
cases, in the gold-standard BUD, the bullet points
are annotated as dependents of a discourse relation
governed by an item to their right (“pratica”, “fi-

LN

nalidade”, “participacdo”). Since these governors
are coordinated, the EUD type 4 rule propagates
the dependent element (the bullet point “(i)”) to all
coordinated tokens, which is incorrect.

(@ a pratica ... (i) a finalidade ... (i) a

participacéo ...

Figure 12: Excerpt from PortJur (BUD-gold) showing
an EUD type 4 annotation error.

With automatic basic syntax as input, results
were more diverse. For EUD type 1, perfor-
mance was higher in Pequeno Principe (92.8%) and
Porttinari-base (90.0%) and lower in PortJur and
DANTEStocks (82.1% and 81.5%, respectively).
An example from DANTEStocks is shown in Fig-
ure 13. The automatic annotation assigned a com-
pound proper noun (flat:-name) structure to “Lanca-
mento De as Notas Seniores”. Because of this, the
expected nmod:de relation between “Notas” and
“Lancamento” did not appear in the EUD graph.

flat:name
case
~ [PROPNY (oET ™

Lancamento De as

ROPN flat: namebm D

Notas SEI"IIOFES

Figure 13: Excerpt from DANTEStocks (BUD-
automatic) showing an EUD type 1 annotation error.

For EUD type 2, results are 92.3% for Porttinari-
base, 81.4% for PortJur, 80.0% for DANTEStocks
and 64.5% for Pequeno Principe. Figure 14
shows an example from DANTEStocks. The token
“PETR4”, at the beginning of the sentence, was in-
correctly annotated in the automatic basic syntax
as the subject of the main verb “deverd”. This verb
is the governor of an xcomp relation with “decidir”.
After applying the EUD rules, PETR4 became the
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subject of “decidir” as well, which is incorrect. In
the gold-standard annotation PETR4 is annotated
only as a parataxis of “deverd”, not as a subject.

- j
g <nsub
/ nsub
advmod \ !
d bj
PROPNF """ PUNCT] (ADV/ “~propn] <" XM VERB ] [
o el A LB o | L___§ |

PETR4 § Hoje o STJ devera decidir ...

Figure 14: Excerpt from DANTEStocks (BUD-
automatic) showing an EUD type 2 annotation error.

For EUD type 3, performance drops sharply in
DANTEStocks, with only 15.4% accuracy, com-
pared to 80.0%, 60.0% and 64.3% in Porttinari-
base, PortJur and Pequeno Principe, respectively.
In Figure 15, the automatic syntactic annotation
contains two errors: it annotates “SEER3” and
“SMTO3” as nmod dependents of “SANB11” in-
stead of coordinated tokens, and it annotates
“SANB11” as the dependent of a parataxis instead
of appos. In the gold-standard EUD annotation,
the appos relation between “Ativo” and “SANB11”
should be propagated to the other assets, “SEER3”
and “SMTO3”, which is impossible due to the two
eITors.

parataxis nmod
[—} d 1'—]
PUNCT M punct nmo NUM NUM D
ﬁ—-—'—-—ﬁ ——

SANB11 SEER3 SMTO3 ...

NOUN
AtIVO

Figure 15: Excerpt from DANTEStocks (BUD-
automatic) showing an EUD type 3 annotation error.

For EUD type 4, PortJur had the lowest perfor-
mance (51.0%), compared to 81.3%, 63.4% and
66.7% for Porttinari-base, DANTEStocks and Pe-
queno Principe, respectively. Most cases resemble
those shown in Figure 12, since the same type of
error occurs in both BUD-gold and automatic an-
notations.

For EUD type 5, DANTEStocks achieved perfect
performance (100%), while Porttinari-base scored
93.7%, followed by PortJur with 88.3% and Pe-
queno Principe with 78.2%. Figure 16 shows an
example from PortJur. The relative clause headed
by “identificada” was incorrectly annotated in the
BUD tree as a dependent of “agravo”, a token lo-
cated approximately 60 tokens to the left (in a sen-
tence of 244 tokens) and which does not even agree
morphologically with the verb. It should have been
annotated as a dependent of “propaganda”. Conse-
quently, the relative pronoun “que” was incorrectly

annotated in the EUD graph as referring to “agravo”
instead of “propaganda”.

]

advmod
DD ““’-m W aaaaaa

que Somente  fol identificada .

Figure 16: Excerpt from PortJur (BUD-automatic)
showing an EUD type 5 annotation error.

6 Final remarks

This work evaluated the robustness of a rule-
based system for Enhanced Universal Dependen-
cies (EUD) annotation in Portuguese, expanding
previous research to cover diverse textual genres
and realistic parsing scenarios. By testing on legal
(Portlur), social media (DANTEStocks) and liter-
ary (Pequeno Principe) texts, in addition to the jour-
nalistic domain (Porttinari-base), we demonstrated
that the EUD conversion rules adapted specifically
for Portuguese consistently outperform the uni-
versal rule set originally developed for the IWPT
2021 shared task. This confirms the importance of
language-specific fine-tuning for rule-based syntac-
tic enrichment.

The transition from gold-standard to automati-
cally generated basic syntax revealed significant
challenges for “in the wild” applications. Our
experiments showed that the performance of the
rewriting rules is heavily dependent on the quality
of the input Basic Universal Dependencies (BUD)
tree. While results remain high when the ba-
sic parser performs well, performance degrades
sharply in out-of-domain scenarios. This was
particularly evident in the DANTEStocks corpus,
where the basic parser, trained on standard jour-
nalistic text, struggled with user-generated content,
causing a cascade of errors in the enhanced repre-
sentation.

These findings suggest that, while the current
rule-based approach is highly effective for convert-
ing high-quality syntactic trees, its utility in fully
automated pipelines is constrained by the robust-
ness of the underlying basic parser. Future work
should focus on two complementary directions: im-
proving the domain adaptation of basic Portuguese
parsers to reduce upstream errors, and expanding
the coverage of gold-standard EUD treebanks for
Portuguese. The reference samples produced in
this study serve as a step toward enabling the train-
ing of robust, fully neural EUD parsers that may
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be less sensitive to the strict constraints of basic
syntactic trees.

The interested reader may find more information
about this work at the web portal of the POeTiSA
project’.
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