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Abstract

Czech has been part of Universal Dependencies since its first release in 2015. It has also been one of the best
represented languages, with the Prague Dependency Treebank being order of magnitude larger than most other UD
treebanks. More recently, three other datasets from the Prague family were added and the annotations thoroughly
revisited, forming the “Prague Dependency Treebank-Consolidated” (PDT-C). In comparison to the original PDT,
PDT-C is more than twice as large, but it is also much more diverse in terms of genres and domains. In this paper,
we describe the conversion of the new resource to Universal Dependencies. While the two annotation schemes are
relatively similar at the first sight, there are numerous small differences in topology of the dependency structures
and in granularity of the POS and relation type inventories. We demonstrate a selection of such differences on
examples, discuss the diverging motivations, as well as ways to overcome the differences during conversion. We
argue that while PDT is less “universal” and more tightly bound to one language, its multi-layer annotation is rich

and provides all information needed for basic UD trees, and much more.
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1. Introduction

An important application and promotion of an anno-
tated corpus is its conversion into another formal-
ism. The significance of such conversion has sev-
eral aspects: (i) it can highlight similarities and dif-
ferences in the frameworks, (ii) emphasize typolog-
ical differences among languages in terms of their
ability to incorporate or exclude specific linguistic
phenomena, and (iii) integration into various con-
cepts demonstrates the robustness and universal-
ity of the chosen format.

In our contribution, we aim to demonstrate the
richness of linguistic annotation present in the
Prague Dependency Treebank (Mikulova et al.,
2026), linking morphology, syntax, and seman-
tics. This is evidenced, among other things, by
the fact that the treebank is used for conversions
into various frameworks (e.g., Uniform Meaning
Representation (Lopatkova et al., 2024; Stépanek
etal., 2025), Minimal Recursion Semantics (Jakob
et al., 2010), CorefUD (Nedoluzhko et al., 2022),
Meaning Representation Parsing format used in
CoNLL shared tasks (Oepen et al., 2019, 2020),
the Penn Discourse Treebank format (Mirovsky
and Synkova, 2026)). Here, we focus on its con-
version to Universal Dependencies (de Marneffe
et al.,, 2021) and elaborate the aspects (i)—(iii)
listed above.

The UD_Czech-PDTC treebank (available first
in UD version 2.16; Zeman et al., 2025) is a UD
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Figure 1: PDT sentence representation and its
conversion to UD.

conversion of the Prague Dependency Treebank
— Consolidated, released in 2024 (PDT-C 2.0; Ha-
ji€ et al., 2024), and with 3440K words is now one
of the largest treebanks in UD, containing texts of
various genres. In addition to the pilot Prague De-
pendency Treebank of journalistic texts (enriched
version from 2006; Haji¢ et al., 2006, converted to
the first UD 1.0 version in 2015; Nivre et al., 2015),
the consolidated PDT-C release includes three
other PDT-corpora of spoken, translated, and user-
generated content, all of which have undergone
significant changes in surface syntax annotation,
supplemented by complete manual annotation, us-
ing a uniform annotation scheme.
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Figure 2: Representation of the Czech sentence (1) in UD (top) and PDT (bottom) annotation scheme.

In the contribution, we discuss the major dif-
ferences between the two formalisms (theoreti-
cal foundations, approaches to syntax, morphol-
ogy, and semantics). Using specific exam-
ples from various areas of language description
(part-of-speech classification, coordination, ellip-
sis, semantic-pragmatic expressions), we discuss
how these differences can influence data interpre-
tation or linguistic research (the loss of specific
phenomena, the adaptation of the format to new
phenomena). Most importantly, we highlight that
the morphosyntactic annotation in the PDT and UD
frameworks is highly similar, as illustrated in Fig. 1.

The paper is organized as follows: the following
subsections provide a brief description of both the
frameworks (UD in 1.1, PDT in 1.2), the converted
language (1.3), and history of PDT-to-UD conver-
sions (1.4). The conversion is the focus of Sect. 2.

We discuss conversion of part-of-speech taxon-
omy (2.1), syntactic structure (2.2), and syntactic
relations (2.3). Sect. 2.4 addresses the Enhanced
UD. The conversion is summarized in Sect. 3. The
Czech UDPipe model is presented in Sect. 4 and
Sect. 5 concludes the paper.

1.1.

Universal dependencies (UD; de Marneffe et al.,
2021) is a stunning project — framework for con-
sistent morphosyntactic annotation across differ-
ent languages. It is an open community effort,
now with more than 700 contributors who created
319 treebanks in 179 languages. The general
philosophy is to provide a universal inventory of
categories and guidelines and to facilitate consis-
tent annotation of similar constructions across lan-
guages, while allowing language-specific exten-

Universal Dependencies
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sions when necessary. This effort is a good ba-
sis for cross-linguistically consistent annotation of
typologically diverse languages in a way that sup-
ports computational natural language understand-
ing as well as broader linguistic studies. The de-
tailed specification of UD annotation is available
on the project website! and the overview can be
also found in Nivre et al. (2020) or de Marneffe
et al. (2021). Fig. 2 demonstrates the UD anno-
tation scheme on the Czech example (1).

(1)  Vysvétlime vdm to snad na pfikladu.
we-will-explain to-you it perhaps on an-example.
‘Let us explain this to you with an example.’

The UD framework is based on a lexicalist view
of syntax, which means that dependency relations
hold between words, and that morphological fea-
tures are encoded as properties of words with
no attempt at segmenting words into morphemes.
The morphological specification of a word in the
UD scheme consists of three types of information:
a lemma representing the base form of the word,
a part-of-speech (POS) tag representing the gram-
matical category of the word, a set of features rep-
resenting lexical and grammatical properties asso-
ciated with the particular word form. For simplicity,
only POS annotation is shown in Fig. 2.

Syntactic annotation consists of labeled de-
pendency relations between words. The basic
representation forms a tree rooted in one word,
normally the main sentence predicate (the verb
vysvétlime ‘we-will-explain’ in Fig. 2), on which
other words of the sentence (including punctua-
tion) depend. The syntactic analysis gives priority
to predicate-argument and modifier relations that
hold directly between content words, as opposed
to being mediated by function words, so all function
words including copula are uniformly treated as de-
pendents (cf. treatment of prepositional phrase na
pfikladu ‘on example’ in Fig. 2).

In addition to the basic representation, which is
obligatory for all UD treebanks, it is possible to pro-
vide an enhanced representation (Nivre et al.,
2020), which adds (and in a few cases changes)
relations in order to give a more complete basis
for semantic interpretation (details in Sect. 2.4).

1.2. Prague Dependency Treebank

The long-run project of Prague Dependency Tree-
bank (PDT; Mikulova et al., 2026) is unique in its
attempt to systematically cover and link different
layers of language description including a rich se-
mantic representation. lts hierarchical multi-layer
architecture is based on the theory of Functional
Generative Description (Sgall et al., 1986) and is

1https://universaldependencies.org/

described in several detailed annotation manuals
available from the project web site.?

The PDT annotation scheme is illustrated in
Fig. 2 on the same Czech example (1) as we used
for UD. In Fig. 2, each annotation layer of the
PDT-system is displayed in a separate box. The
links between the layers are indicated by the pink
dashed arrows. The original raw text is stored at
the lowest layer of the system (and it is not shown
in Fig. 2). Above the raw text layer, there are three
layers of annotations: morphological, surface syn-
tactic, and deep syntactic.

Czech is a highly inflectional language (see
Sect. 1.3). At the morphological layer (m-layer
box in Fig. 2), each word form is described by a
15-character tag that specifies its lexical and gram-
matical properties. All tokens are also assigned a
POS category within the tag (the first position).

Above the linearly structured m-layer, there are
two syntactic layers, the analytical (a-layer) re-
flecting surface dependency structure and the tec-
togrammatical (t-/ayer) reflecting the deep syntac-
tic structure. At the a-layer, which is closest to
the UD representation, a syntactic structure is cap-
tured by a rooted directed tree structure with the
specification of the head for each word and the as-
signment of a label describing dependency syntac-
tic relation (such as subject, object, adverbial). As
in UD, the root of the tree is typically the predicate
of a sentence.

At the a-layer, a distinction is made between dif-
ferent groups of function words. The key division
is between function words that operate within ver-
bal complexes and encode morphosyntactic prop-
erties of verbs (i.e., auxiliaries), and those that
are part of nominal groups (prepositions) or link
clauses into a single unit (conjunctions). Auxil-
iaries are analyzed as dependents of the verb
they “belong” to, whereas prepositions and con-
junctions are treated as the heads of the nouns or
clauses whose form they “govern”; cf. treatment of
na pfikladu ‘on example’ in Fig. 2.

The t-layer captures rich semantic annotations
of a sentence: predicate—argument structure, se-
mantic classification of adjuncts, semantic counter-
parts of morphological categories, topic—focus ar-
ticulation, information structure, coreference, ellip-
sis, and discourse relations. The main difference
between the two PDT syntactic layers is how words
correspond to nodes: at the a-layer, every word of
the raw text (including punctuation) is represented
by a tree node and no additional nodes are allowed
(this approach is the same as in UD), while the
t-layer consists of nodes that only represent con-
tent words (with some exceptions such as coordi-
nation); function words such as prepositions, auxil-
iary verbs, etc. are not present. There is for exam-

®https://ufal.mff.cuni.cz/pdt-c
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ple only one node for the prepositional phrase na
piikladu ‘on example’ at t-layer annotation in Fig. 2.
The contribution of function words to the meaning
of the sentence is captured within the complex la-
bels of the content word nodes — see many val-
ues attached to the nodes at the t-layer. At the t-
layer, new nodes are also added for semantic units
deleted on the surface; in Fig. 2 the restoration of a
deletion is illustrated by the #PersPron (personal
pronoun) node for the unexpressed subject (ACT)
of the sentence predicate.

The latest version, Prague Dependency Tree-
bank — Consolidated 2.0 (Haji¢ et al., 2024)3 is
a manually annotated, genre-diversified, consoli-
dated release of the existing PDT-corpora of Czech
data, uniformly annotated using the PDT scheme
described above. PDT-C includes four datasets:
Prague Dependency Treebank (written newspa-
per and journal texts); Czech part of Prague
Czech-English Dependency Treebank (business
news, translated from English), Prague Depen-
dency Treebank of Spoken Czech (spoken data);
PDT-Faust (user-generated texts). For the PDT-C
2.0 version, manual annotation at the a-layer is per-
formed in those parts of the corpus that were pre-
viously annotated only by automatic tools. Unlike
previous versions, PDT-C 2.0 provides fully man-
ual annotation at all three annotation layers in all
datasets, which ensures that its UD conversion
has the quality required for official UD releases.

1.3. Czech

Czech is a West Slavic language spoken by ca. 10
million people, most of them living in Czechia. As
a national language, it is also one of the official lan-
guages of the European Union. Czech is an inflec-
tional language characterized by a complex sys-
tem of nominal declension and verbal conjugation;
its word order is very flexible, driven by pragmatic
factors rather than syntax. It uses a Latin-based
alphabet supplemented with diacritical marks for
long vowels and palatalized consonants. In the
field of NLP/CL, Czech cannot be considered a
low-resource language, not least thanks to the
Prague Dependency Treebank, which was in fact a
pioneering effort and one of the earliest treebanks
ever created. There is also a wealth of other cor-
pora (esp. Czech National Corpus) and resources
available, including morphological analyzers, va-
lency lexicons, or the Czech WordNet.

1.4. History of PDT to UD Conversion

The PDT data has been part of UD since the very
beginning. The first release of UD (v1.0; Nivre
et al., 2015) in 2015 contained treebanks of 10

Shttp://hdl.handle.net/11234/1-5813

languages, including conversion of Prague Depen-
dency Treebank 2.0 from 2006 (Haji€ et al., 2006).
In 2017, UD version 2.0 (Nivre and all, 2017) was
published, which differs significantly from the pre-
vious releases. Changes in the guidelines from v1
to v2 are summarized in Nivre et al. (2020), refer-
ing to release 2.5, covering 90 languages.

The consolidated release of PDT-C 2.0, contain-
ing 3440K words, appears in UD for the first time
in version 2.16 (Zeman et al., 2025). Together with
UD_German-HDT (Borges Volker et al., 2019),
they are the largest treebanks in UD.

The first treebank featuring the Enhanced UD
representation was the English Web Treebank
(Schuster and Manning, 2016) in version 2.2 from
2018. PDT appeared in the enhanced UD format
for the first time in version 2.6 (2020). The most
recent conversion of PDT-C 2.0 also includes en-
hanced UD relations, which are based on the orig-
inal manual annotation. UD_Czech-PDTC is one
of the 19 UD treebanks that have all six types of
enhancements defined in the guidelines.

2. PDT to UD Conversion

As shown in Fig. 1,* the representation of a sen-
tence in PDT and its counterpart in UD can be
nearly identical, disregarding the different naming
conventions for POS tags and syntactic relations.
This similarity arises from the fact that the origi-
nal UD proposal was heavily influenced by Indo-
European languages and Czech belongs to this
family. Both frameworks are based on depen-
dency syntax, in contrast to, e.g., constituency-
based syntax, which is traditional in American lin-
guistics (Chomsky, 1957). They both treat the
predicate as the head of the syntactic structure. In
the basic surface syntactic representation (the a-
layer in PDT and basic representation in UD), ev-
ery word in the sentence, including punctuation,
has a corresponding node in the tree, and no extra
nodes are allowed. The core inventories of part-
of-speech tags and syntactic relations also largely
overlap (cf. POS annotation in Fig. 1: VERB in UD
vs. v in PDT for verbs; NOUN vs. N for nouns, ADJ
vs. A for adjectives, ADV vs. D for adverbs, PUNCT
vs. 7 for punctuation; and syntactic relations an-
notation: root in UD vs. Pred in PDT for the tree
root; nsubj vs. Sb for subject; obj vs. Ob7 for
object, advmod vs. Adv for adverbial).

“There are various approaches to visualizing depen-
dency annotations. The standard visualization of PDT is
provided by the TrEd tool (https://ufal.mff.cuni.
cz/tred/). For simplicity, we display m-layer tags in
a-layer tree. UD trees are typically shown as arcs over
a linear sentence, which we mostly follow except for the
side-by-side comparison of the two frameworks in Fig. 1.
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Figure 4: PDT representation of sentence (2).

The main difference is that PDT uses a multi-
layer scheme separating linguistic information,
while UD integrates all (mainly morphosyntactic)
information into a single graph. In the follow-
ing sections, we primarily compare the UD repre-
sentation and PDT representation at the m-layer
(the basis for POS and features conversion) and
the a-layer (the basis for conversion of syntactic
structure and relations).® To illustrate the PDT-to-
UD conversion process, we have selected several
‘clean’ cases where the conversion is clear and
consistent, as well as several more complex in-
stances where pragmatic decisions often need to
be made that may result in either over- or under-
interpretation of the original syntactic structure.

2.1. Part-of-Speech Categories

There are 17 universal POS categories in UD,
including determiner (DET) and auxiliary (AUX),
which are not part of the Czech/PDT POS taxon-

SAnnotation at the m/a-layer in PDT may in some re-
spects appear less fine-grained than in UD. However,
there is also t-layer and differentiation of some distinc-
tions introduced in UD is performed up to this layer.

omy.® During the conversion, we adopted a strat-
egy of tagging words that satisfy the UD definitions
of determiners and auxiliaries, aiming for universal-
ity and facilitating cross-linguistic comparison.

2.1.1. Determiners

The notion of determiners (DET) is unknown in
traditional Czech grammars (in Czech, there are
no articles as in English). Words equivalent to
English determiners are traditionally classified as
pronouns, adjectives and/or numerals. Never-
theless, traditional pronouns can be divided to
subclasses with distinct morphosyntactic behavior,
namely those that resemble adjectives and those
that do not. ‘Adjective-like pronouns’ can modify
nominals and inflect for gender (and also number
and case) to express agreement with the modified
noun. Many of them can also stand alone as nom-
inal heads. However, since UD v2 it is not neces-
sary to distinguish them solely by context. We can
pre-categorize words in the dictionary, and that is
what we do in this case. If a ‘traditional pronoun’
can show gender agreement with a modified noun,
we tag it DET regardless of whether it modifies or
heads a nominal (e.g., the demonstrative to ‘the/it’
is tagged as a pronoun (P) in PDT, and it has al-
ways the DET category in UD — even if it functions
as an object as in (1); cf. Fig. 2).

2.1.2. Auxiliaries

According to UD definition, an auxiliary (AUXx) is a
function word that accompanies the lexical verb
and expresses grammatical distinctions not car-
ried by the lexical verb, such as person, number,
tense, mood, aspect, voice or evidentiality (so-
called TAMVE markers). Since UD v2 the AUX cat-
egory also includes the copula. In Czech, all these
functions are fulfilled by the verb byt ‘to be’.

In PDT, all occurrences of byt ‘to be’ are uni-
formly tagged as verbs and the context-based dis-

®There is also PROPN category used for proper
names. In PDT, proper names are not addressed within
the POS category but rather encoded as specific infor-
mation in the lemma of the given word at the m-layer.
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tinction between auxiliary and full verb is left for
the syntactic annotation. In the PDT to UD con-
version, we took the side of pre-categorizing this
verb as AUX in dictionary, on the grounds that only
a small minority of cases could pass as full verbs
by UD guidelines. Like in the PDT framework, the
distinction is reflected in syntactic relations rather
than the POS tag.

In copular construction, PDT treats the copula
byt to be’ as the head due to the strong agree-
ment principle in Czech; the nominal predicate is
assigned the Pnom relation. In UD, the relation is
inverted and labeled cop. The different treatment
of copula in PDT and UD is illustrated by the exam-
ple feseni jsou podobnd ‘solutions are similar’ (2)
in Fig. 4 and 3, respectively.

(2)  Nekterd feseni jsou podobnd, jind nikoli.
some solutions are similar, others not.
‘Some solutions are similar, others are not.’

2.2. Dependency Structure

In terms of capturing the dependency structure of
a sentence, the main differences between the PDT
and UD frameworks, aside from the treatment of
function words,” are coordination and ellipsis.

2.2.1. Coordination

Coordination is a complicated phenomenon in any
dependency formalism (Popel et al.,, 2013). In
PDT, a coordinating conjunction (cf. Fig. 6) or a
punctuation mark (cf. Fig. 4) is made a “technical
head” of the coordination and gets the label Coord
as a marker of the coordination construction. The
conjuncts are formally represented as its depen-
dents and they each carry a flag (displayed as the
_Co suffix in tree diagrams) to distinguish them
from real dependents; cf. the PDT representation
of (3) with two coordinate predicates in Fig. 6.

In UD, there is a different strategy to capture co-
ordination. The first conjunct is treated as the par-
ent (or “technical head”) of all following conjuncts
via the con3j relation. Coordinating conjunctions
and punctuation delimiting the conjuncts are at-
tached to their associated conjuncts using the cc
and punct relations, respectively. See Fig. 5 de-
pict the UD representations of sentence (3).

(8)  Maji ¢i nemaji pravdu?
they-have or they-have-not truth?
‘Are they right or wrong?’

"The status of function words in various dependency
frameworks is the subject of a special issue of Linguistic
Analysis journal. The treatment of function words in the
UD framework is described in de Marneffe et al. (2024)
and in the PDT framework in Haji¢ova et al. (2024).

VERB CCONJ VERB NOUN PUNCT

they-have  or they have-not truth ?
‘Are they right or wrong?’

@ root
(pdnet)

Py

PRON VERB CCONJ VERB NOUN PUNCT

they have or not- have truth
‘Are they right or wrong?’

Figure 5: Basic (top) and enhanced (bottom) UD
representation of sentence (3).

Maji nemaji pravdu ?
VB-P---3P-AAl-- VB-P---3P-NAl-- NNFS4-----A---- Z:-emeommemem-
Pred_Co Pred_Co Obj AuxK

are-they are-not-they right

Figure 6: PDT representation of sentence (3).

Despite the different representation of coordina-
tion, the PDT to UD conversion is relatively straight-
forward. However, coordination may form very in-
tricate structures when combined with ellipsis.

2.2.2. Ellipsis

Due to the adopted restrictions (esp. not allowing
extra nodes to be added to the graph), the rep-
resentation of ellipis is problematic in both frame-
works. When the governor of a dependent is omit-
ted, it is impossible to construct a transparent de-
pendency tree.

In PDT, an “orphan” dependent receives the la-
bel it would bear if the ellipsis were absent, but with
an ellipsis flag (displayed as the _E suffix in dia-
grams), explicitly indicating that the node lacks its
governor. The orphan is placed in the position that
would have been occupied by the elided governor
(recursively, if necessary, through further elided
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governors higher up). See Fig. 4, there are two
orphans in the second clause.?

In UD, the promoting strategy is applied: an or-
phan is “promoted” to the role of the governor and
inherits the governor’s dependency label. This
strategy is applied primarily in nominals. E.g., in
(2), the noun fedeni ‘solutions’ is elided in the nom-
inal jind [feseni] ‘other [solutions]’ in the second
clause. The orphan jingd ‘other’ has been promoted
to the role of the noun, i.e., to the role of the sub-
ject. However, in the second clause the predicate
is also elided, thus the promoted subject jind ‘other’
is consequently promoted to the head of the clause
and, via a conj relation, it is conjoined with the
predicate in the first clause. In such cases (when
the elided element is a predicate and the promoted
element is one of its arguments or adjuncts), the
orphan relation is used to attach other orphans to
the promoted head. This is the case of the nega-
tive particle nikoli ‘not’ in (2); cf. Fig. 3.

The PDT and UD frameworks adopt different
approaches to representation of ellipsis. PDT
provides more detailed information, in particular
through the explicit marking of ellipsis and the
preservation of the proper syntactic relation. This
is a novelty in PDT-C 2.0 compared to earlier re-
leases of the Prague treebanks, and it enables a
more accurate conversion into UD.

2.3. Dependency Relations

The smallest overlap between the frameworks is in
the inventory of syntactic relations. In PDT, syntac-
tic relations are divided into surface syntactic (an-
notated at the a-layer, 23 types are distinguished)
and deep syntactic ones (t-layer, over 50 types).

In UD, 37 dependency relations are defined.
The relations are specified syntactically but, un-
like in PDT, they are more related to dependent
POS category. E.g., in UD, there are two types
of relations for dependents that functionally corre-
spond to adverbials: the ob1 relation is for nomi-
nal/prepositional phrases (such as na pfikladu ‘on
an-example’ in (1)) and advmod for adverbs (such
as ndzorné ‘illustratively’ in vysvétlit to nazorné ‘to-
explain it illustratively’). In PDT, all adverbials are
uniformly labeled as aAdv relations (Fig. 2).

Some additional phenomena, especially deep
syntactic ones, e.g., agent and patient in passives,
are handled in UD by means of optional subtypes
of the basic relations. The extent to which the con-
version can model such phenomena is limited by
the fact that it primarily relies on information from
the a- and m-layers. E.g., passives are detected
by the morphological annotation of passive partici-

8Note that ellipses are primarily resolved at the t-
layer in PDT, allowing the node insertion (see more in
Mikulova, 2014; Haji¢ova et al., 2015).

ples; if they have a dependent with Case=1Ins,itis
a possible candidate for the oblique agent, which
is normally expressed as instrumental in Czech.

2.3.1. Pragmatic Elements

In both projects, some solutions have to be
adopted for the words that are primarily charac-
terised by pragmatic properties and are not typical
dependents, i.e., words with dominant emphasiz-
ing, epistemic, assessment etc. function.

In the PDT framework, these words are POS-
tagged as ‘particles’ following the Czech linguis-
tic tradition.® Although not understood as parts of
surface syntax, they are placed at the a-layer with
the label for pragmatic expression Auxz (Mikulova
et al., 2025).

In general UD guidelines, no special attention
is paid to these expressions and they are mainly
merged with adverbs (aDV). The type of depen-
dency relation also varies — depending on the POS
category of both the dependent and the parent, it
typically involves the advmod dependency relation
(indistinguishable from ordinary adverbials). Such
mixing of adverbs and other expressions may be
considered problematic (Cecchini, 2024).

In UD_Czech-PDTC, pragmatic expressions are
labeled as follows: the category of POS is PART®
and for the syntactic relation advmod:emph is
used (a specific variant of advmod signalizing
pragmatic item). See snad ‘perhaps’ in (1) and
Fig. 2. This solution is consistent with the general
principles of UD and also captures additional infor-
mation from PDT.

2.4. Enhanced Universal Dependencies

UD also provides guidelines for so-called en-
hanced graphs. The main reason for adopting En-
hanced UD is to make some of the implicit rela-
tions between words more explicit: especially in
coordination or ellipsis constructions, the depen-
dency path between two content words can be
very long or not indicated at all. Therefore, the
enhanced graph includes additional direct depen-
dencies. Besides additional relations, enhanced
graphs may also contain additional abstract nodes
that represent elided material.

Cf. Fig. 5: in the basic tree, the dependency
between the predicate nemaji ‘they-have-not’ and
the shared object pravdu ‘truth’ is not marked,
whereas in the enhanced graph it is. There is also
an abstract node for elided subject.

%This approach is widely used in Slavic and Central
European linguistics, cf. Rozumko (2016).

“The UD guidelines define PART as a function word
that does not fit the definitions of other parts of speech,
e.g., the negation particle.
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Training Data

Test Data ——— UPOS XPOS UFeats AllTags Lemmas UAS LAS
PDT PDT-C
PDT-C: Overall v 99.01 97.96 98.57 97.71 99.35 95.36 93.97
' v 99.27 9845 98.92 98.26 99.57 96.20 95.06
PDT-C: Faust v 98.91 96.14  96.51 95.76 98.12 86.26 82.74
’ v 99.50 97.09 97.46 96.88 99.21 91.61 89.84
. v 99.22 98.17 98.46 97.95 99.53 95.78 94.97
PDT-C: PCEDT v 99.68 98.89  99.00 98.76 99.78 97.07 96.40
. v 99.04 98.19  98.81 97.96 99.42 96.18 94.89
PDT-C: PDT v 99.03 98.25 98.86 98.02 99.48 96.28 95.04
. v 98.80 97.35 98.22 97.02 99.06 93.44 91.54
PDT-C: PDTSC v 99.50 98.66 99.09 98.53 99.63 95.55 94.33

Table 1: Comparison of UDPipe morphosyntactic performance in percents using either whole PDT-C or
just PDT as training data, evaluated on whole PDT-C and also its four subsets.

In UD_Czech-PDTC, all 6 enhancement types
defined by UD guidelines (Nivre et al., 2020) are
present. When converting to UD, structural en-
hancements are mostly derivable from the anno-
tation on the a-layer (e.g., the way coordination is
represented allows explicit capturing of a depen-
dent shared by the conjuncts: the shared depen-
dent is captured in the PDT framework as a child
of the head of the coordination structure. It does
not carry the _Co flag, which signals that it is a
shared dependent of the conjuncts, rather than an-
other conjunct; cf. Fig. 6).

3. Conversion Highlights

A number of factors can be identified when trans-
ferring data from one framework to another. Ac-
cording to our analysis, the following three types
seem to be the most crucial:

Framework. Both frameworks are based on the
dependency concept, but their designs differ for
certain phenomena. This may result from differ-
ent conventions or from distinct focuses (the de-
sign of PDT is based on Czech, while UD aims for
universality). This concerns the treatment of func-
tion words, coordination, and ellipsis (cf. Sect. 2.3).
The differences here lie in the mode of represen-
tation rather than in the interpretation of the lin-
guistic phenomena themselves, making conver-
sion straightforward in such cases.

Language. Differences also arise from the lan-
guage being converted—in our case, Czech. The
language’s specific features must be mapped onto
the universal UD categories in some way. E.g.,
Czech lacks articles, and more generally, deter-
miners, but the DET category in UD is useful for
distinguishing attributive pronouns (cf. Sect. 2.1).
These differences are addressed individually dur-
ing the conversion process, typically through ex-
plicit mapping rules or carefully curated rule lists.

Theory. Different linguistic traditions may in-
fluence the difference in frameworks. For in-
stance, the distinction between adverbs and parti-
cles, common in the Czech linguistic tradition (and
therefore also in PDT), is not universally accepted.
However, UD enables such specifics to be cap-
tured, which can be beneficial for processing other
languages or for language research in general.

4. UDPipe UD_Czech-PDTC Model

To quantify the effect of larger and more di-
verse morphosyntactic data, we train a UDPipe
parser (Straka et al., 2019; Straka, 2018) using
both the whole UD_Czech-PDTC 2.16 train data
and also just their PDT subset. The evaluation of
the two parsers on the whole test set and also its
four subsets is presented in Table 1.

On the whole test set, using the complete train-
ing data reduces morphological tagging errors by
24%, lemmatization errors by 33%, and syntactic
parsing errors by 18%. Given that performance on
the PDT subset is improved only marginally, the
error reduction in the other subsets (i.e., in other
genres and domains) is therefore even higher.

We release the model trained on the UD_Czech-
PDTC data under the CC BY-NC-SA license at
http://hdl.handle.net/11234/1-6117.

5. Conclusion

We have presented the UD conversion of Prague
Dependency Treebank — Consolidated 2.0, cur-
rently the largest manually annotated treebank of
a Slavic language, and one of the largest UD tree-
banks in general. This is a significant milestone—
until release 2.15, UD contained the pilot PDT
(1.5M words), which has now been joined by three
other treebanks from the Prague family (totaling
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3.5M words). The expansion also leads to higher
genre diversity (news, popular science, finance,
spoken dialogues, user-generated content).

The annotation scheme of PDT is heavily influ-
enced by Czech and the Czech linguistic school
(e.g. the treatment of particles, pronouns vs. de-
terminers, ellipsis). Unlike UD, PDT does not as-
pire to be “universal”, i.e., to suit languages ty-
pologically different from Czech without modifica-
tion. Nevertheless, the two frameworks share
many similarities, and the rich, multi-layer annota-
tion of PDT provides enough information for most
distinctions required in UD; therefore, the conver-
sion can be performed in high quality. Optional fea-
tures, relation subtypes and enhanced UD graphs
are employed to preserve as much from the PDT
annotation as possible.

UD_Czech-PDTC has led to more precise and
robust parsing models. The UDPipe parser is cur-
rently used for annotating other resources, such as
the parallel texts of InterCorp (Rosen, 2023), and
Old Czech Texts (Zeman et al., 2023).

Limitations

While the core of PDT-C is richly annotated at all
three layers (m-layer for morphology, a-layer for
surface syntax and t-layer for deep syntax), about
one fifth of the corpus lacks the t-layer. The con-
version procedure thus cannot rely on t-layer be-
ing available (or, alternatively, we could convert
only 80% of the data to UD). The t-layer could po-
tentially help with certain phenomena, in particu-
lar with reconstruction of elided predicates in En-
hanced UD, but this potential is not exploited at
present.
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6. Appendix

The PDT-to-UD conversion software is open-

source, available at https://github.com/
ufal/hamledt and https://github.
com/ufal/treex. Its central part is the

conversion of morphological tags and depen-
dency labels. The former is documented at
https://universaldependencies.org/
tagset-conversion/cs-pdtc-uposf.html.
Table 2 gives an idea about the dependency
correspondences, although it must be noted
that individual label mappings often depend on
additional conditions and may be accompanied by
transformations of the tree structure.

PDT ub

Adv advmod, obl, advcl

Apos appos

Atr amod, nummod, det, nmod,
acl, flat

Atv advcl:pred

AuxC mark, fixed

AuxG punct

AuxK punct

AuxO discourse

AuxP case, fixed

AuxR expl:pass

AuxT expl:pv

AuxV aux, aux:pass

AuxX punct

AuxY mark, cc, case, advmod,
compound, fixed

Aux7Z cc, advmod:emph

Coord conj

Denom root, parataxis

Obj obj, iobj, obl:arg, ccomp,
xcomp

Partl discourse

Pnom cop

Pred root, parataxis

Sb nsubj, nsubj:pass, csubij,
csubj:pass

Vocat vocative

Table 2: Approximate correspondence of depen-
dency relations.
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