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Abstract
Deverbal nouns pose challenges for semantic annotation frameworks that aim to represent event structures
consistently across lexical categories. This paper examines problematic phenomena in the annotation of deverbal
nouns in Czech and Latin within the Universal Meaning Representation (UMR) framework, addressing both manual
graph construction and rule-based automatic conversion from existing resources. Current UMR guidelines lack
operational criteria for deciding when a noun should be treated as an eventive concept, particularly in the absence
of a PropBank-like lexicon with sufficient nominal coverage. We therefore propose practical annotation principles:
deverbal nouns denoting events (such as uceni ‘teaching’), results of events (feseni ‘solution’), or event participants
(ucitel ‘teacher’) should be related to underlying event concepts (represented as verbs in their particular senses,
i.e., ucit-001 ‘to teach’, vyfesit-001 ‘to solve’, and ucit-001 ‘to teach’, respectively), while other deverbal nouns
should remain unrelated to respective events (such as ucebna ‘teaching room’). To reduce inter-annotator variation,
we further suggest systematic strategies for selecting verbal labels, including the use of light-verb constructions,
synonymous verbs, and a preference for imperfective verbs in Czech aspectual pairs. For automatic conversion,
we outline a rule-based approach that combines multiple lexical resources and frequency-based heuristics to iden-
tify corresponding verb senses. Our findings provide guidelines for more consistent UMR annotation across languages.

Keywords: UMR, event nouns, Czech, Latin, Prague Dependency Treebank, Latin Dependency Treebank,
automatic conversion

1. Introduction During the work on the dataset, deverbal nouns
and deverbal adjectives were identified as prob-

Uniform Meaning representation (UMR, see esp.  |ematic phenomena for UMR for two main reasons:
van Gysel etal., 2021; Bonn etal., 2024; Bonnetal.,  first, it is often unclear what the “correct” UMR an-
2026)" is a framework designed to capture the se-  notation should be, as multiple analyses may be
mantic content of a text in any language. UMR is  pjausible (Lopatkova et al., 2025b); second, even
based on Abstract Meaning Representation (AMR,  when a preferred annotation can be determined,
Banarescu et al., 2013; Wein and Bonn, 2023),  producing it reliably through automatic conversion
originally developed primarily for English with its  remains challenging.
rich linguistic resources, extending this approach to
make it applicable to other languages, particularly 1 1. Need of a PropBank-like lexicon for
those with rich morphology and limited linguistic events
resources.

In this vein, UMR has been employed to repre- A fundamental requirement of UMR annotation is
sent Czech and Latin, languages that have relied  the distinction between entities and events, the
so far on a sophisticated dependency-based de- latter of which can be further divided into states and
scription of deep syntax (Sgall et al., 1986). In ad-  processes. Events are prototypically expressed
dition to preparing a sample of manually annotated  through predication, i.e., by verbs; however, they

data for both languages, two existing corpora—  may also be realized by event-denoting nominals
PDT-C (Haji¢ et al., 2020; Haji¢ et al., 2024) for  or adjectives.
Czech and LDT? for Latin (Bamman and Crane, In this respect, English UMRs are based on the

2006; Passarotti, 2014; Gonzalez Saavedra and PropBank lexicon (Palmer et al., 2005; Pradhan
Passarotti, 2014)—have been leveraged to create et al., 2022),® which provides ‘frame files’ with
a large automatically converted UMR dataset for ~ detailed information on event participants and ar-
Czech and Latin (St&panek et al., 2025a; Stépanek  gument structure; the frames are populated not

et al., 2025Db). only with verbs but also with participles, light-verb
constructions, event-denoting nouns, and event-
"https://umrdnlp.github.io/web/index. denoting adjectives; cf. the ‘break.01’ frame (~
html
2hnttps://itreebank.marginalia.it/ ®https://github.com/propbank/
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break, cause to not be whole), which lists break
(v.), break (n.), breaking (n.), make_break (l.), bro-
ken (j.).

For Czech, two datasets can be used: (i) the PDT-
Vallex lexicon (Haji¢ et al., 2003; UreSova et al.,
2021), developed as a resource for valency an-
notation in PDT-C, and (ii) the Czech part of the
SynSemClass ontology (UreSova et al., 2025a; Ure-
Sova et al., 2025b). While entries for verbal pred-
icates were successfully (semi)automatically con-
verted to PropBank-like frames (Haji¢ et al., 2024),
the coverage of event-denoting nouns and adjec-
tives is very limited in these resources; therefore,
they have not been processed so far.

For Latin, two valency lexicons have been de-
veloped over the years: (i) Latin Vallex 1.0 (Pas-
sarotti et al., 2016), consisting of approximately
2,500 valency frames, grounded in the tectogram-
matical layer of LDT and ITTB (Passarotti, 2019),*
but not differentiating frames on semantic grounds;
and (ii) Latin Vallex 2.0 (Mambrini et al., 2021),
which expands coverage to over 45,000 valency
frames and links entries to WordNet synsets via
the LiLa Knowledge Base (Passarotti et al., 2020),
but does not provide cross-references to LDT. Ad-
ditionally, its usability is limited due to the absence
of illustrative examples and the frequent inclusion
of highly similar, or even identical, frames. Since
these two resources are essentially independent
of each other, with little to no overlap beyond some
common lemmas, the two valency lexicons have
been (partially) combined into Vallex4UMR,® suit-
able for UMR annotation but covering only a subset
of LDT. These resources are not restricted to verbs,
but also encompass nouns and adjectives.

In this paper, we focus on the challenges that dever-
bal nouns pose for UMR annotation in Czech and
Latin, two languages with rich derivational morphol-
ogy, but without any PropBank-like valency lexicon
that would systematically include nouns along with
verbs and could therefore be readily exploited for
automatic conversion. Section 2 introduces the is-
sues connected with determining the appropriate
UMR representation of deverbal nouns in Czech
and Latin, Section 3 focuses on the issues for auto-
matic conversion of existing data formats into UMR
and presents some preliminary findings on how ad-
ditional data resources can be utilized to address
them. Section 4 closes the paper with a summary
of the findings and brief concluding remarks.

4Consequently, each predicate occurring in the tec-
togrammatical layer is associated with a corresponding
valency frame recorded in Vallex 1.0.

Shttps://github.com/fjambe/Vallex4UMR
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2. Deverbal nouns with unclear UMR

representation
2.1. Events vs. non-events denoted by
deverbal nouns

As we have described in Section 1.1, eventive con-
cepts in UMR are not necessarily realized by verbs.
Nouns that are derived from verbs and also denote
events (i.e., event nouns) are annotated using an
eventive concept labeled with the corresponding
verb-sense in the reference valency lexicon (cf. the
noun uéeni ‘teaching’ in example 1). Furthermore,
derived nouns that denote a participant in an event
can also be annotated using an eventive concept
in combination with an inverse participant relation,
because the eventive meaning of the verb is also
clearly referred to by the deverbal noun; cf. agent
nouns such as ucitel ‘teacher’ in example 2.

Deverbal nouns can also denote other kinds of
participants and circumstances; cf. the noun ucivo
‘teaching material; curriculum’, which denotes the
second argument of ucit-001 ‘to teach’, or the noun
ucebna ‘teaching room’, which denotes the location.
In such examples, it is less clear whether the UMR
representation should still use the eventive concept
(although the noun clearly refers to it); rather, a sim-
ple entity concept labeled with the noun’s lemma
seems more appropriate.

In general, the guidelines® do not offer testable
criteria to identify nouns that should refer to events.
There are nouns that are not derived from verbs,
but are prototypical participants of events; cf. the
primary noun Zdk ‘pupil’, which is also conceptu-
ally associated with an event of teaching (cf. the
potentially possible representation in 3), but we
would use an entity concept to represent it (cf. 4).
Even nouns derived from verbs can be prototypi-
cally associated with multiple different events; cf.
the noun jidlo ‘food’, which is derived from jist ‘to
eat’, but there is no principled reason not to anno-
tate it with reference to a different event in which it
also participates, such as vafit ‘to cook’. Although
the fact that a noun is derived from a verb is a cer-
tain indication that may lead to preferring a certain
eventive concept, morphology is language-specific
and should not, in principle, be the criterion for the
UMR representation. In the absence of a reference
valency lexicon that would list the nouns that are
linked to a particular verbal frame, some testable
criteria need to be specified to choose the appropri-
ate representation—either a simple entity concept
or a corresponding eventive concept.

(1) wuceni ‘teaching’
(slul / uéit-001

-)

‘to teach’

6https://github.com/umr4nlp/
umr—guidelines/blob/master/guidelines.md
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ucitel ‘teacher’
(slpl / person
:refer—-number singular
:ARGO-of (slul / uc¢it-001
‘to teach’
.))
Zak ‘pupil’
(slpl / person
:refer—-number singular
:ARGl1-of (slul / uc¢it-001
‘to teach’
.))
Zak ‘pupil’
(slzl / z&k ‘pupil’
:refer—number singular)

Essentially, we can view deverbal nouns that de-
note events as differing from verbs simply in the
“information packaging” (Croft, 2001, 2022): the
same semantic type (a process) is presented using
the referential function rather than the predication
function, which is reflected in the use of a differ-
ent part of speech—a noun instead of a verb. In
Kurytowicz (1936), this kind of noun formation is
discussed under the term “syntactic derivation”, in
contrast to “lexical derivation” which also involves
a change in the kind of concept that is denoted by
the derived word vs. the base word and is exempli-
fied by the nouns ucitel ‘teacher’, ucivo ‘teaching
material; curriculum’ or uebna ‘teaching room’. In
nouns of this second type, we suggest formulat-
ing clear criteria for manual annotation to decide
when to use an eventive concept, such as limit-
ing the eventive label to cases where the noun
denotes an argument of the verb, and not another
kind of circumstance that would correspond to a
non-argument semantic relation (such as :place-
of in the case of ucebna ‘teaching room’). The
first type of nouns (i.e., those created by “syntac-
tic derivation”) should clearly be represented as
an event, but there is still the issue of identifying
the appropriate verb-sense that should be used
in the eventive concept label in the absence of a
PropBank-like lexicon.

2.2. Choosing the appropriate verb entry

Even if choosing the verb does not seem prob-
lematic at first look, there are certain properties of
derivation which make the decision not obvious in
some nouns. Derivation is traditionally character-
ized as only partially predictable and partially pro-
ductive (cf. e.g. Tuggy, 1985). In contrast to inflec-
tion, where non-existent forms for a given paradigm
cell are rather unexpected, unavailable forms for a
given derivational meaning are frequently found in
derivation (Stump, 2019). While most nouns with
an eventive meaning do have a corresponding verb
(see, e.g., boj and pugna ‘fight’ in Table 1), it is also
possible to find nouns for which a corresponding
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verb does not exist. The reason is often lexical bor-
rowing (cf. akvizice ‘acquisition’ in Table 1, where
only the noun was borrowed into Czech but the
verb was not), but it also concerns native vocab-
ulary (cf. krok ‘step’ and iter ‘journey’ in Table 1).
This poses a problem for the UMR annotation: if
the noun is not included in the reference valency
lexicon, a corresponding verb-sense has to be iden-
tified, and it is not clear what to do for nouns without
a corresponding verb available in the language.

Light-verb constructions. In such cases, a light-
verb construction can be used instead of the miss-
ing corresponding verb, e.g., provést akvizici ‘to
carry out an acquisition’, udélat krok ‘to make a
step’. Because the Czech reference valency lex-
icon PDT-Vallex (UreSova et al., 2021) (cf. Sec-
tion 1.1) also contains light-verb constructions, it
is possible to refer to those entries in the annota-
tion. For the noun akvizice, the concept provést—
akvizici-004 can be chosen, corresponding to
the PDT-Vallex frame provést v41hrmF ‘to carry
out an action’. Problems are posed by event nouns
that do not have any light-verb construction avail-
able in PDT-Vallex (e.qg., publicita ‘publicity’, where
a light-verb construction such as délat publicitu ‘to
do publicity’ is not available in the lexicon) and, con-
versely, by event nouns that have multiple possi-
ble light-verb constructions available in PDT-Vallex
(e.g., ucinit krok ‘to carry out a step’ and udélat
krok ‘to make a step’, which are both synonymous
light-verb constructions for the noun krok ‘step’ and
which are both included in PDT-Vallex). Both op-
tions are essentially correct and both can be used,
the issue is only with introducing unnecessary inter-
annotator disagreements into the data in case it is
evaluated.

For Latin, none of the available valency lexicons
(cf. Section 1.1) contains entries for light-verb con-
structions. This presents a challenge for event
nouns that lack a corresponding single verb (e.g.,
iter ‘journey’, which is conventionally used in the
light-verb construction iter facere to make a jour-
ney’). Unlike in Czech, where light-verb construc-
tions are included in PDT-Vallex and can be refer-
enced in annotation, Latin event nouns of this type
cannot be linked to an existing light-verb frame,
which complicates the annotation process.

Aspectual pairs. Multiple synonymous light-verb
constructions are not the only type of situation
where there are several possibilities to choose from
when annotating an event noun. A frequently oc-
curring example in Czech is associated with the
characteristics of its morphological system, namely
the verbal category of grammatical aspect. Many
Czech verbs form so-called aspectual pairs, i.e.,
pairs of corresponding verbs with the same root and



CzEcH

action noun

boj ‘fight’

adopce ‘adoption’
akvizice ‘acquisition’

verb(s)

bojovat ‘to fight’
adoptovat ‘to adopt’

krok ‘step’ —
prodavéni ‘selling’ prodavat ‘sell (imperf.)’
prodej ‘sale’ prodat ‘sell (perf.),

proddvat ‘sell (imperf.
resit ‘solve (imperf.
vyfesit ‘solve (perf.)’

)
)
y
y

feseni ‘solution’

3

LATIN
action noun verb(s)
pugna ‘fight’ pugno ‘to fight’

acquisitio ‘acquisition’
adventus ‘arrival’

iter ‘journey’

usus ‘use’

venditio ‘selling/sale’

acquiro ‘to acquire’
advenio ‘'to arrive’
utor ‘to use’

vendo ‘to sell’

Table 1: Pairs of an event noun and its correspond-
ing verb(s) where available.

basic lexical meaning, but differing in grammatical
aspect—one is imperfective (imperf.) and one is
perfective (perf.); cf. prodat ‘sell (perf.)’ — proddvat
‘sell (imperf.)’” and fesit ‘solve (imperf.)’ — vyresit
‘solve (perf.)’ in Table 1. Each of the two verbs
is treated as a separate lexeme in both traditional
dictionaries and in PDT-Vallex.

Some deverbal nouns, specifically those formed
by the suffix -ni/ti, can explicitly preserve infor-
mation about the grammatical aspect of the base
verb in their form, and it is therefore clear which
verb to use for annotating the eventive concept (cf.
proddvani ‘selling’ in Table 1). However, nouns
formed via other processes, such as conversion
(but also some -ni/ti nouns, cf. feseni ‘solution’ in
Table 1), usually do not preserve aspectual informa-
tion and both verbs from the aspectual pair could be
chosen (cf. prodej ‘sale’ in Table 1). Sometimes the
sentential context disambiguates the perfective vs.
imperfective reading (cf. examples 5 and 6), but it
is often the case that both verbs from the aspectual
pair could be chosen in a particular occurrence—
grammatical aspect is simply unspecified. In spite
of this, only one of the verbs in the aspectual pair
has to be chosen, because they are treated as
separate lexemes in the reference valency lexicon.

(5) Prohlasil, Ze vypracoval Feseni.
‘He announced that he worked out a solu-
tion’
(sltl / thing
:refer—number singular

:result-of (slvl / vyfre$it-001
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‘to solve
)

(pf.)’

pri Feseni matematické dlohy (...)

‘when solving a mathematical problem’ (...)

(slrl / redit-001
‘to solve

-)

(impf.)”’

Polysemy. The polysemy of derivational pro-
cesses may also be problematic for manual an-
notation. Because a single derived noun may have
different types of semantic relations to its base verb
depending on the particular sense, this means that
the annotator has to determine which sense was
used in each particular context. This is difficult
especially in nouns with abstract meanings; for in-
stance, the aforementioned noun Fesen/ ‘solution’
was shown to have both the eventive meaning (the
action of solving as in 6) and the resultative mean-
ing (the result of solving as in 5). However, in some
contexts, these two meanings are difficult to tell
apart, sometimes to such degree that the word may
be considered ambiguous (cf., e.g., the sentence
Ale situace nedovolovala jiné feseni ‘The situation
did not allow for a different solution’). A very similar
issue arises in Latin with deverbal nouns such as
solutio ‘solution’ or venditio ‘selling/sale’. For in-
stance, solutio can denote either the act of solving
or the resulting solution. The noun venditio like-
wise exhibits this polysemy, displaying an eventive
meaning, as in Venditio est rei suae in alium trans-
latio ‘A sale (act of selling) is the transfer of one’s
property to another’, and a resultative meaning, as
in Antequam venditio transferatur ‘Before the sale
(object sold) is transferred’.

It is especially the eventive and resultative mean-
ings that are typically difficult to distinguish. We
suggest annotating resultative nouns with an even-
tive concept in combination with the : result-of
relation, as it is very close to the eventive meaning,
but we expect that the choice between the even-
tive and resultative reading is a potential source of
inter-annotator variation.

A decision tree that supports annotators’ deci-
sions is provided in Appendix A.

3. Deverbal nouns in the automatic
conversion

When it comes to the automatic generation of UMR
graphs from available corpora—PDT-C for Czech
and LDT for Latin (see Section 3.1 for the basic
characteristics of the corpora; the conversion pro-
cedure is discussed by étépének et al., 2025a;
Lopatkova et al., 2025b)—the main issue is identi-
fying whether a particular noun occurrence should
be represented using an eventive concept or not.



The eventive representation is appropriate for those
noun occurrences that have an eventive meaning,
for those with a resultative meaning, and for those
that denote an argument in an event. As already
mentioned, derivational morphology can be a guide
in this regard, but as we have seen, most deriva-
tional processes are polysemous.

Although neither PDT-C nor LDT provides explicit
semantic annotation for nouns, both resources an-
notate certain nouns’ syntactic dependents with
participant roles (e.g., Actor, Patient). However, this
is not done in a systematic way in PDT-C. In LDT,
some nouns are also associated with a Vallex 1.0
valency frame. This can be interpreted as an indi-
cation that the noun has an eventive meaning in
that particular occurrence.

When the eventive representation is chosen, in
the absence of an entry for the noun-sense in the
reference valency lexicon, a base verb for the given
derived noun must be identified. It is not particularly
difficult since derivational resources exist both for
Czech and Latin (cf. Section 3.1), making it possible
to automatically identify the verb from which a noun
was derived in the majority cases. However, it is
necessary to identify not only the verb, but also the
particular sense of the verb from which the noun
was derived (in case the verb is polysemous).

Another step that has to be carried out once the
correct eventive concept (i.e., a particular sense of
the verb) is identified is to map the original noun’s
dependents onto the argument roles of the eventive
concept. When the noun’s dependents are anno-
tated using participant roles, the mapping can be
carried out using the same procedure that is applied
to verbs and their arguments (Haji€ et al., 2024).
Example 7 shows the changes that are necessary
to convert the noun debata ‘debate’ modified by
the possessive pronoun jejich ‘their’ and the prepo-
sitional phrase o systémech ‘about systems’ from
the tectogrammatical layer in PDT-C to the UMR
representation. Similarly, example 8 illustrates for
Latin how the noun studium ‘zeal’, together with
the possessive modifier suum ‘his’ and the prepo-
sitional complement in rem publicam ‘toward the
state’, is transformed from its tectogrammatical rep-
resentation in LDT into the corresponding UMR
structure.

In cases where the dependents are not anno-
tated using participant roles in the original data
format, the task of identifying the participant roles
is more difficult, but morphological features such
as preposition, nominal case, or pronoun type can
be used to estimate the participant role in certain
cases. In the Czech example, the preposition o
‘about’ + the locative case in o systémech ‘about
systems’ indicates that this is the second argument
(ARG1) of the verb debatovat ‘to debate’. However,
many morphological forms are ambiguous and can-
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not be used to decide the type of argument with
certainty.

(7) jejich debata o systémech
‘their debate about systems’

a. PDT-C (tectogrammatical layer)

(debata ‘debate’

:ACT oni ‘they’

:PAT systém ‘system’

cee )

b. UMR
(s1dl / debatovat-001

‘to debate’

:ARGO (slpl / person
:refer—number plural
:refer-person 3)

:ARG1 (slsl / systém ‘system’

:refer—number plural)

)

(8) studium suom in rem publicam
‘his zeal for the state’

a. LDT (tectogrammatical layer)

(studium ‘zeal’
:ACT is ‘he’
:PAT (res ‘thing’

:RSTR publicus
)

‘public’)

UMR

(s2s1 / studeo-001
‘to devote oneself to’
:ARGO (s2pl / person
:refer—-number singular
:refer-person 3)
ARGl (s2rl / res ‘thing’
:mod (s2p2 / publicus
‘public’)
:refer—-number singular)

)

For nouns that denote an argument of the verb or
have the resultative meaning, the graph structure
must also be substantially changed. Compare, for
instance, the annotation of the phrase in 9: while in
PDT, the agent noun ucitel ‘teacher’ is the parent
node of two dependent nodes mdj ‘my’ and dé-
jepis ‘history’, the UMR structure is more complex:
an abstract concept person serves as the parent
of a new verbal concept ucit-001 ‘to teach’, be-
ing its ARGO (thus ARGO-of relation is used); the
attributes mdj ‘my’ and déjepis ‘history’ are argu-
ments of the verbal concept.

(9) mdj ucitel déjepisu
‘my history teacher’
a. PDT-C (tectogrammatical layer)
(u¢itel ‘teacher’
:RSTR m@j ‘my’
:RSTR déjepis
)

‘history’



b. UMR

(slpl / person
:refer—-number singular

:ARGO-0f (slul / udit-001
‘to teach’
:ARG1 (s1dl / dé&jepis
‘history’
:refer—-num. sing.)
:ARG2 (slpl / person

:refer—-num. sing.
:refer-person 1)

)

3.1. Data resources for deverbal nouns

in UMR

To address the issues presented in the previous
section in the automatic conversion of the Czech
and Latin data into the UMR format, several types
of data resources can be used.

PDT-C and LDT corpora. The source data used
for the conversion are represented by the Prague
Dependency Treebank (PDT-C))” (Haji¢ et al.,
2020; Haji¢ et al., 2024) for Czech and the Latin De-
pendency Treebank (LDT)® (Bamman and Crane,
2006; Passarotti, 2014; Gonzalez Saavedra and
Passarotti, 2014) for Latin. Both treebanks share
the same dependency-based annotation scenario,
which is centered on the predicate-argument struc-
ture (valency) and other deep syntactic relations.
It is further enriched with semantically relevant
morphological features (e.g., number and gender
for nouns; tense, aspect, and modality for verbs),
topic—focus articulation, and coreference annota-
tion. More detailed comparison of the two frame-
works, including an overview of automatic con-
version, is presented in (Lopatkova et al., 2024;
Stépének et al., 2025a; Lopatkova et al., 2025a).

PDT-Vallex lexicon. To deal with derived nouns,
it is necessary to combine the source data with
additional data resources. The most straightfor-
ward information for Czech nouns is provided in
PDT-Vallex: for a limited number of deverbal nouns
with the suffix -ni/ti, explanatory notes identify base
verbs (but not the particular sense of the verb).
Some deverbal nouns created using other word-
formation processes are also included, but not in
a systematic way, and their entry does not contain
any information about their base verbs.

DeriNet and WFL. Furthermore, both Czech
and Latin have fairly large derivational networks
available: DeriNet (Olbrich et al., 2025) contains

"nttp://hdl.handle.net/11234/1-5813
®https://itreebank.marginalia.it/

70

over 1 million Czech lexemes connected via word-
formation links, while Word Formation Latin (WFL)
(Litta et al., 2018) is a lexicon for Classical and Late
Latin covering 69,682 lemmas and modeling word
formation through rules represented as directed
one-to-many input—output relations between lem-
mas. However, using these resources directly is
not possible, because they do not include any infor-
mation about the derived words’ semantic relations
to their base words (except for the identification of
diminutives, female counterparts, and iterativity in
DeriNet) and no information about valency. Addi-
tional steps are therefore required to link a derived
noun to a particular verb-sense in the reference
valency lexicon.

NomVallex lexicon. For Czech, a resource that
provides information on both semantics and va-
lency of derived nouns is the NomVallex lexicon
(Kolafova et al., 2024), which contains 730 dever-
bal or deadjectival nouns, and deverbal, denominal,
deadjectival and primary adjectives. Each word’s
entry comprises one or more senses, and each
sense is associated with a valency frame, as well
as a semantic category (such as ‘action’; ‘abstract
result of an action’, ‘material’, ‘object’) and a partic-
ular verb-sense in VALLEX (Lopatkova et al., 2022)
from which the particular sense of the noun is de-
rived. For example, the noun feden/ ‘solution’ has
the following three senses in NomVallex:

1. ~ seeking a satisfactory solution; discussing
valency: ACT(2,7,poss), PAT(2,poss)
derived from: fesit-001

semantic category: action

~ the finding of a satisfactory solution
valency: ACT(2,poss,0d+2), PAT(2,poss,ze)
derived from: fesit-001

semantic category: abstract result of an action

~ technical or artistic arrangement

valency: ACT(2,7,poss,0d+2), PAT(2,poss)
derived from: Fesit-001

semantic category: action / abstract result of
an action

Nominals in Latin Vallex. For Latin, both
Vallex 1.0 and 2.0 (and consequently Vallex4UMR)
cover not only verbal predicates but also nominal
and adjectival entries. However, the general issues
identified for these resources (see Section 1.1)
also affect the nominal domain. Most notably,
frames in Vallex 1.0 lack semantic grounding,
whereas those in Vallex 2.0 are not linked to
LDT, except for the subset manually merged in
Vallex4UMR. Unlike NomVallex for Czech, nominal
entries in Latin Vallexes do not reference the
verb-sense from which their particular meaning is
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derived; instead, they are treated as independent
lexical entries.

Smaller datasets of particular types of derivatives
were also compiled to serve as material for re-
search on Czech word-formation and can be useful
in the automatic UMR annotation, namely an agent
nouns dataset and a conversion dataset.

Czech agent nouns dataset. A sample of 2,828
agent nouns derived from both verbs, nouns, and
adjectives using a number of different suffixes (e.g.,
the suffix -tel as in Zadatel ‘applicant’ < Zadat ‘to
apply’, or the suffix -dk as in divdk ‘spectator’ <
divat se ‘to watch’) was collected using the DeriNet
lexicon combined with additional manual annota-
tion.

Czech conversion dataset. A sample of pairs of
suffixless nouns and their verbal counterparts, i.e.,
pairs of verbs and nouns where either the noun is
created from the verb or the verb is created from
the noun via conversion (such as koncert ‘concert’ —
koncertovat to give a concert’, poprava ‘execution’ —
popravit ‘execute (perf.)’ / popravovat ‘execute (im-
perf.)’) has been compiled for Czech. This dataset
is highly diverse—it contains pairs of nouns and
verbs without making any decisions about the di-
rection of conversion (deverbal vs. denominal). 50
concordances were extracted for each pair from a
corpus of contemporary Czech (Kfen et al., 2015)
and then the concordances were manually anno-
tated for the semantic relation between the noun
and the verb in each particular occurrence, us-
ing categories such as ‘action’, ‘result’, ‘agent’, etc.
(Sevéikova et al., 2023a; Sevéikova et al., 2023b).

3.2. Using the data resources in the
automatic conversion

PDT-Vallex lexicon. To involve the annotation of
eventive nouns in automatic conversion, we started
by focusing on the most straightforward and sys-
tematic category of deverbal nouns: those ending
with -ni/-ti. In total, we identified 1,690 such nouns
in the PDT-C data. Using DeriNet and MorfFlex
(Haji¢ et al., 2020), we were able to process 1,675
of these nouns and identify their base verb lexemes.
These verbs are described by 2,248 valency frames
(i.e., senses) in the PDT-Vallex lexicon. Almost
half of them (1,062 nominal valency frames, 47 %)
can be unambiguously mapped onto verbal valency
frames using only participant labels; another small
part can be mapped based on the morphological
form of their participants.

NomVallex lexicon. This lexicon can aid the au-
tomatic conversion in cases where the participant
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roles are not used with the nouns in PDT-C. The pro-
cess is not straightforward, because although each
noun-sense in NomVallex is provided with the base
verb’s sense and a semantic category, there is no
way of directly connecting a particular occurrence of
anoun in PDT-C to a particular sense in NomVallex,
as the two resources are not interlinked. However,
nouns that have only a single sense in NomVallex
(and can therefore be considered monosemous)
can be annotated fully automatically. Out of the
730 lexemes in NomVallex, there are 91 nouns with
a single sense denoting an ‘action’ and 34 nouns
with a single sense denoting an ‘abstract result of
action’. In the conversion procedure, these can
be either assigned an eventive concept labeled
with the base verb’s sense (for the former case)
or such an eventive concept in combination with
the : result-of participant relation (for the latter
case).

Czech agent nouns dataset. The dataset con-
tains lexemes along with their base word, and can
therefore be used to identify nouns that should
be annotated using their base verb in combina-
tion with the : ARGO-of inverse relation. Nouns in
the dataset that are derived from parts of speech
other than verbs can be disregarded, leaving 1,178
lexemes in the dataset.

An issue that needs to be addressed is that due
to affix polysemy, some agent nouns can denote
both an agent and an instrument; for example, the
noun nosic¢ ‘carrier’ can refer both to a person that
carries something (a porter) or an instrument used
for carrying something. However, this issue is easily
solved in Czech because the agent nouns typically
have masculine grammatical gender, and mascu-
line nouns express animacy. The category of an-
imacy is part of the morphological annotation in
PDT-C, and it is therefore possible to automatically
tell apart the non-animate (and therefore instrumen-
tal) nouns from the animate (and therefore agentive)
nouns.

Once the agent noun and its base verb are iden-
tified, the particular sense of the verb that corre-
sponds to the noun has to be found in PDT-Vallex
in the next step. Out of the 1,178 agent nouns, 401
have a base verb that only has a single sense in
PDT-Vallex, and this sense can therefore be as-
signed fully automatically. For 235 out of the agent
nouns that have a base verb with multiple senses,
we were able to manually identify a verb-sense that
will very likely correspond to the agent noun in all of
its occurrences. For example, the base verb bruslit
‘to skate’ corresponding to the noun bruslaF ‘skater’
has two senses in PDT-Vallex (1. to act skillfully
in some activity, 2. to skate), but the agent noun
is clearly only related to the second sense of the
base verb. Taken together, this means that there is



a total of 636 agent nouns that can be automatically
assigned a particular verb-sense in the conversion.

Czech conversion dataset. Using this dataset
presents some specific challenges. Firstly, be-
cause the dataset was compiled without making
any decisions about whether the noun was con-
verted from the verb or vice versa, it contains some
nouns that are clearly not deverbal, such as séf
‘chief, boss’ (along with its corresponding denom-
inal verb séfovat ‘to be the boss’). Therefore, we
only focus on the nouns that are annotated as
denoting an ‘action’ in all corpus concordances
in the sample, because although the direction of
conversion is still unclear in many cases (cf. e.g.
Sevéikova, 2021, for a discussion on directionality
in Czech conversion), they should uncontroversially
be annotated using the eventive concept in UMR.
There are 257 such nouns in the dataset.

In this case, the issue connected with the Czech
aspectual system (cf. Section 2.2) is prominent:
161 of these nouns have both an imperfective and
a perfective corresponding verb that differs in the
thematic suffix (e.g., vyrobit ‘to produce (perf.)’ and
vyrdbét ‘to produce (imperf.)’ for the noun vyroba
‘production’), and because the thematic suffix is not
part of the noun, it is not immediately clear from
the noun’s form which verb should be chosen in the
annotation. As we have mentioned, sometimes this
is ambiguous even in a particular sentential context.
We were able to manually identify the verb that will
likely correspond to the noun in all its occurrences
for 96 out of the 161 nouns. Furthermore, there are
90 verbs with only an imperfective verb and 6 nouns
with only a perfective verb available. Therefore, itis
possible to identify a single verb for 192 nouns. Out
of these nouns, we were able to manually identify
a particular verb-sense in PDT-Vallex that is likely
to correspond to the noun in all its occurrences for
137 nouns.

Further, for these 137 nouns, we also tried to look
into a procedure that would automatically label the
noun’s dependents as arguments of the eventive
concept in case the dependents are not annotated
with participant labels in PDT-C. In this procedure,
we can use information about the morphological
realization of arguments that is available in PDT-
Vallex for 81 of the verbs; cf., e.g., the mapping for
the noun debata ‘debate’:

* genitive, possessive pronoun — ARGO

» 0 ‘about’ + locative, nad ‘over’ + instrumental,
zda, zdali, jestli ‘if — ARG1

* s ‘with’ + instrumental — ARG2
Using this mapping, the example sentence con-

taining debata ‘debate’ given in 7 would be correctly
converted into the UMR format even if it was not
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annotated using participant roles in PDT-C, by ap-
plying information about the dependents’ forms in
the morphological layer. Morphological information
is not always fully deterministic, as some forms
can be ambiguous as to which argument they ex-
press (cf. e.g. Kolafova et al., 2019). This is typical
for instance for the genitive case, which can often
refer either to the first argument or the second ar-
gument; cf. the noun bojkot ‘boycott’ in example 10,
where the genitive refers to ARGO (the countries are
the ones doing the boycotting), vs. in example 11,
where the genitive refers to ARG1 (the goods are
what is being boycotted).

(10) bojkot zdpadnich zemi.ARGO

‘boycott by the western countries’

(11)

bojkot zboZi.ARG1
‘boycott of the goods’

Vallex4UMR. For Latin, Vallex4UMR can partially
support automatic conversion. A subset of nouns
from Vallex 1.0, which also appear in LDT, has been
manually mapped to the corresponding entries in
Vallex 2.0 and is therefore included in Vallex4UMR.
These entries can consequently be converted with
relative ease, but they only amount to 111 even-
tive nouns in LDT. However, beyond this subset,
there is no direct way to link a specific occurrence
of a noun in LDT to a particular sense in Vallex
2.0, as the two resources are not interlinked. For
the remaining entries, the conversion process is
further complicated by the fact that noun senses
are not associated with their corresponding base
verbs and semantic categories, as is the case in
NomVallex for Czech. Nevertheless, nouns that
are monosemous in Vallex4UMR and denote an
event® (i.e., 464 out of the 1,857 eventive nomi-
nal lexemes in Vallex4UMR) can be annotated fully
automatically. These nouns can be assigned the
corresponding sense during conversion; however,
the distinction between eventive and resultative in-
terpretations cannot be made, as such information
is not represented in the resource.

In summary, we have proposed how to use the
available data resources for the identification of the
appropriate UMR representation of derived nouns
based on eventive concepts for varying numbers
of nouns (Table 2). The numbers indicate nouns
that can be assigned a representation with high
confidence. For other nouns, certain heuristics can
be applied; for example, assigning the most fre-
quent verb-sense to polysemous nouns derived
from polysemous verbs, or using the morpholog-
ical information of a noun’s dependents to infer

%In Vallex 2.0, and thus in Vallex4UMR, non-eventive
nouns are also defined with senses. We identify eventive
nominals by their annotation of participant roles.



correct argument labels. However, it remains un-
clear whether such heuristics would improve the
accuracy of the automatic conversion, and whether
they would be useful in creating pre-annotated data
for subsequent manual correction, as they might
instead introduce additional challenges for annota-
tors. This needs to be tested in the future.
Decision trees that summarize the proposed au-
tomatic conversion are in Appendices B and C.

CzEcH
data number
resource of nouns
PDT-Vallex 1,062
NomVallex 135
Czech agent nouns dataset 636
Czech conversion dataset 137
LATIN
data number
resource of nouns
Monosemous nouns in Vallex4UMR 464

Manually linked nouns in LDT 111

Table 2: The number of nouns that can be auto-
matically assigned a verb-sense in the automatic
conversion, for each language and resource.

4. Conclusion

In this paper, we have identified phenomena that
are problematic for the annotation of deverbal
nouns in Czech and Latin, both in terms of deter-
mining the appropriate annotation that would best
conform to the guidelines when creating the UMR
graphs manually and in terms of creating the UMR
graphs via a rule-based automatic conversion from
other existing data formats.

In terms of deciding on the appropriate annota-
tion, we have discussed the issues that have to be
solved in the absence of a PropBank-like lexicon
that would contain sufficient coverage of nouns. As
the guidelines do not offer testable criteria for iden-
tifying nouns that should be represented using an
eventive concept, we suggest that deverbal nouns
that clearly refer to their base verb’s meaning and
denote an event or an argument in the event should
be annotated with an eventive concept (in combina-
tion with the appropriate inverse argument relation
in the latter case). Additionally, we suggest that de-
verbal nouns denoting the result of an action, which
is semantically very close to the eventive meaning,
should be annotated with the : result-of rela-
tion.
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When a verb corresponding to the noun has to
be chosen for labeling the eventive concept, such
verb may not exist in the given language, or multiple
possible verbs may be available even in a specific
sentential context. In case of a non-existent verb,
a light-verb construction can be searched in the
reference valency lexicon. When several synony-
mous light-verb constructions are available, they
are both in principle correct and we suggest that
annotators should agree on a simple rule, such
as using the one that is listed first, to avoid intro-
ducing unnecessary inter-annotator disagreements
into the data. Where there is no light-verb construc-
tion available in the reference valency lexicon, we
suggest that a synonymous verb should be found
and used instead (cf. some similar examples where
a synonymous word is used instead of a multi-word
expression in Bonn et al., 2023). In case there
are multiple verbs corresponding to a particular
noun occurrence, a systematic decision on which
of them to use should be made to avoid unneces-
sary inter-annotator disagreements again—for the
Czech aspectual pairs, we suggest preferring the
imperfective verb, as it is sometimes taken to be
the unmarked member of the pair (cf. e.g. Komarek
et al., 1985, p. 180). The approach fully complies
with the UMR ontology—all the solutions that we
have proposed use existing concepts, relations and
attributes.

As for the automatic conversion, the principal is-
sue is identifying the particular sense of the dever-
bal noun and the particular verb-sense that corre-
sponds to it. We have shown that there are several
resources that can be used in combination with the
original PDT-C and LTD data to find the correspond-
ing verb-sense for derived nouns in a rule-based
way. This is possible in cases where the noun is
identified as monosemous and the base verb is
either monosemous or polysemous but the noun
is supposed to only relate to one of the senses in
all its occurrences. Additional heuristics could be
applied to other cases, such as choosing the most
frequent sense of the noun and the correspond-
ing verb for the annotation, because some of the
resources do also provide information about how
comparatively frequent the individual senses are.
In the next step, it is necessary to test the proce-
dures suggested for the automatic conversion on
actual data and formally evaluate the result.

The procedures we suggest to apply to the Czech
and Latin data in the process of manual annotation
can be in principle applied to any language, al-
though different languages may present additional
problematic phenomena that we have not focused
on. Extending the automatic conversion to other
languages is not straightforward, as the procedure
is dependent on the specific data resources that
are available for a given language.
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Appendix A: Decision Tree for Manual Annotation (Czech and Latin)

For each noun decide whether it denotes / relates to an event!

Does the noun itself denote an event? I

YES: |Represent it as an eventive concept. (Add argument relations, see below!)
e.g., béhani 'running', prichod 'arrival', akvizice 'acquiring'

Does a single corresponding verb exist in the valency lexicon? I

YES: |Use the verb’s lemma + particular sense in the valency lexicon.
e.g., béhéani --> béhat-002

NO: |Do multiple corresponding verbs exist in the valency lexicon? I

YES:|Is it an aspectual pair? I

YES: Use the imperfective verb.
e.g., pfichod --> pfichazet-008

NO: Use the one listed first in the valency lexicon.

NO: |(= no corresponding verb)

Does a single LVC exist in the v. lexicon with the given noun?

YES: |Use the light-verb’s lemma + the noun’s word-form.
e.g., akvizice 'acquiring' --> proveést-akvizici-004

NO: |Do multiple LVCs exist? I
YES: |Use the one listed first
NO: (= no LVC exists)

Use a synonymous verb.
e.g., publicita 'publicity' --> propagovat-001

NO: |(= the noun does not denote event)

Does the noun denote an argument of an event?

YES:|Represent it as an abstract concept

with the event attached using the given :ARGx-of relation.
e.g., ucitel 'teacher' --> (p / person :ARGO-of (u / u¢it-001 'teach'))
e.g., nabidka '(an) offer' --> (t/ thing :ARG1-of (n / nabidnout-001 '(to) offer')

NO: |Does the noun denote an abstract result of an event? I

YES: |Represent it as an abstract concept (typically thing)

with the event attached using the :result-of relation.
e.g., informace 'information’' (t / thing :result-of (i / informovat-001 'inform'))
e.g., plan '(a) plan' (t/ thing :result-of (p / planovat-001 '(to) plan'))

NO: JRepresent as entity concept (labeled with noun’s lemma)

If the eventive concept is chosen: add argument relations!

Does the dependent correspond to an argument of the eventive concept?

YES:|Represent the dependent’s concept as an ARG relation of the eventive concept.

NO: [Represent the dependent’s concept as a non-argument role relation

of the eventive concept.
Add any other arguments listed in the valency lexicon as obligatory as (unspecified) ARG relations!
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Appendix B: Decision Tree for Automatic Conversion (Czech)

For each noun decide how to represent it!

A. Does the noun end in -ni/ti? I

YES:

B. Is the noun in NomVallex? I

YES:

C. Does the noun have a single sense in NomVallex? I

YES: |D. Is the noun's semantic category ‘action’? |

YES: |Use the base verb's lemma + the given sense (as listed in NomVallex).
NO: |E. Is the noun's semantic category ‘abstract result of action’? I

YES: |Represent it as the abstract concept 'entity’.
(as listed in NomVallex) with the base verb's lemma + the identified

sense attached using the :result-of relation.

NO: |(= not abstract result of action)
Represent it as the entity concept (with the noun’s lemma).

NO: |(= multiple senses in NomVallex)
Represent it as the entity concept (with the noun’s lemma).

NO:

(= not in NomVallex)

F. Does the noun have dependent(s) annotated with participant label(s)? |

YES: [G. Is the noun in PDT-Vallex? |

YES: |H. Can the base verb be identified (using notes in PDT-Vallex / DeriNet)?

YES:|l. Does the verb only have one sense in PDT-Vallex?

YES: |Represent it using the verb’s lemma + the given sense
(as listed in PDT-Vallex).

NO: |J. Can the PDT-Vallex sense be identified by part. labels?

YES: |Represent it by the verb’s lemma + the verb sense.

NO: |(= base verb not identified)
Represent it as the entity concept (with the noun’s lemma).

NO: |(= not in PDT-Vallex)

Represent it as the entity concept (with the noun’s lemma).

NO: |(= no dependent participants)
Represent it as the entity concept (with the noun’s lemma).

NO: |(= not -ni/-ti noun)
K. Is the noun in the list of agent nouns? I
YES: |L. Does it have a manually identified verb-sense? I

YES: |Represent it as the abstract concept 'person’ with the identified verb-sense

attached using the :ARGO-of relation.
NO: |Represent it as the entity concept (with the noun’s lemma).

NO:

(= not agent noun)

M. Is the noun in the list of event-denoting conversion pairs?
YES: [N. Does it have a manually identified verb-sense?
YES: |Represent it by the verb’s lemma + the identified verb sense.
NO: ]O. Is the noun in NomVallex? I

YES:|GotoC I |

NO: |Represent it as the entity concept (with the noun’s lemma).
MRepresent it as the entity concept (with the noun’s lemma).
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NO: |Represent it by the verb’s lemma + the most freq. verb sense.



Appendix C: Decision Tree for Automatic Conversion (Latin)

For each noun decide how to represent it!

A. Is the noun mapped onto corresponding entry in Vallex 2.0? I

YES: |Represent it by the noun’s lemma + the given noun sense.

NO: |B. Is it a monosemous eventive noun in Vallex4UMR? I

YES: |Represent it by the noun’s lemma + the given noun sense.

NO: |Represent it as the entity concept (with the noun’s lemma).

If the eventive concept is chosen: add argument relations!

A. Does the noun has dependents annotated with participant labels? I

YES: |Use the same mapping algorithm that is used for verbs.

NO: |B. Is there an unambiguous mapping based on morphological form available?

YES: JUse morphological layer to map forms onto arguments.

NO: |Leave arguments unmapped.
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