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Abstract

For many years, there have been attempts to compare predicate-argument labeling schemas between formalisms,
typically under the dependency assumptions (even if the annotation by these schemas could have been performed
on constituent-based specifications). Given the growing number of resources that link various lexical resources to
one another and thanks to parallel annotated corpora (with or without annotation), it is now possible to do more
in-depth studies of those correspondences. We present here a high-coverage pilot study of mapping the labeling
system used in PropBank (for English) to Czech, which has so far used mainly valency lexicons (in several closely
related forms) for annotation projects, under different levels of specification and different theoretical assumptions.
The purpose of this study is both theoretical (comparing the argument labeling schemes) and practical (to be able to
annotate Czech under the standard UMR specifications).

Keywords: predicate-argument structure, valency, syntax, semantic, semantic roles, PropBank, Prague
Dependency Treebank, SynSemClass, Unified Verb Index

1. Introduction (Van Gysel et al., 2021; Wein and Bonn, 2023)
(with even more abstract predicates added). Both
PropBank (Kingsbury and Palmer, 2002; Palmer ~ AMR and UMR guidelines? call, in principle, for the
etal., 2005), as it is usually referred to, is an En-  same predicate-argument labeling scheme as in
glish treebank (usually meant to be the Penn Tree-  the original PropBank.
bank, Marcus et al., 1993, in its many [later] ver-
sions) annotated with a predicate-argument struc-
ture, and in addition, with semantic roles, as defined
in (Palmer et al., 2005). The individual verbs (fur-
ther sub-divided into verb senses, and assembled
in so-called “PropBank Frame Files”), form a lex-
icon containing proper set of argument labels for
each of their senses. The corpus and the lexicon
(frame files), with the annotation guidelines as the
main source of the underlying theoretical descrip-
tion, form a specification of a fundamental view of
the predicate-argument structure as applied to En-
glish. The success of such predicate-argument an-
notation has led to the creation of several treebanks
in other languages annotated in the Penn-Treebank-
style, and “propbanked” using the specification for
English, such as Arabic, Basque, Chinese, Finnish,
Hindi, Persian, Portuguese, Turkish and Urdu, as
well as the multilingual collection of the IBM Uni-
versal Proposition Banks for 23 languages (Jindal
et al., 2022)." The PropBank scheme of labeling
predicate_arguments has been a|so used for the At the same time, |eXica| semantic I’eSOUI’CGSS
Abstract Meaning Representation (AMR) annota- ~ have been increasingly available in an interlinked
tion (Banarescu et al., 2013) (with some specific ~ form. That covers both linking across such lexicons,
predicates added) and recently, also for the Uni-  and/or linking them across languages. An example
form Meaning Representation (UMR) annotation

The Czech language valency scheme, essen-
tially also a predicate-argument labeling scheme,
is however based on the Functional Generative De-
scription (dependency) theory (Sgall et al., 1986),
which treats especially the first two verb arguments
differently than PropBank and uses a different spec-
ification and labeling style for the remaining argu-
ments. It is used in the main Czech valency dic-
tionaries (UreSova et al., 2014; Lopatkova et al.,
2022): VALLEX (Zabokrtsky and Lopatkova, 2007;
Lopatkova et al., 2016) and PDT-Vallex (Haji€ et al.,
2003). The latter has been used in the Prague
Dependency TreeBank (PDT) in the annotation of
the four PDT-C (Haji¢ et al., 2020) subcorpora an-
notated on the so-called Tectogrammatical Layer,
or Tectogrammatical Representation (TR), which
is “deeper” than the traditional dependency syn-
tax used in the Analytical Layer (surface syntax) of
the PDT(-C) (Haji¢ et al., 2020) or in the Universal
Dependencies annotation scheme.

"The UP 2.0 project creates the resulting annotated
files, at least for some languages, by an automatic con-
version from the UD-style annotation. This includes all
the Czech UD treebanks as well, which means that the
resulting labeling depends almost purely on the UD syn-
tactic scheme.

2https://umr4nlip.github.io/web/guidelines.html

SWe are interested primarily in verbal lexical re-
sources, but other resources are being linked together
too, e.g., in the Linguistic Linked Open Data project
https://pret-a-llod.github.io.
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of such linking* is the Unified Verb Index® (Palmer
et al., 2014; Stowe et al., 2021) and the muiltilin-
gual SynSemClass ontology and lexicon® (Uresova
et al., 2020), which has a rich set of links to Prop-
Bank, FrameNet, VerbNet, WordNet for English,
and to the VALLEX and PDT-Vallex lexicons for
Czech. In addition, the CzEngVallex lexicon’ (Ure-
Sova et al., 2015a) links Czech and English verb
entries,® using the PDT scheme for Czech. Itis also
important to note that the EngVallex lexicon, used
as a basis for the bilingual CzEngVallex, was built
upon PropBank - albeit it also uses the PDT argu-
ment labeling scheme - and contains (some) links
back to the original PropBank frame files (Cinkova,
20086).

The goal of this paper is to describe a recent
attempt at a large-scale, large-coverage mapping
of the predicate-argument labeling schemas: the
PDT-based valency approach and the PropBank
approach, applied to Czech. Mapping means to try
to capture the same predicate-argument relations
(as found in the Czech valency dictionaries) using
the PropBank specifications (by mapping the labels
of predicate-argument relations). The results will
help to see the theoretical differences, and will per-
haps also lead to an easier annotation of Czech
within the UMR scheme (which also uses the Prop-
Bank argument labeling).® While there are several
theoretical questions to answer, there are also more
practical issues and open questions (and benefits
if the differences can be explicitly and formally de-
scribed):

» How is the PropBank approach different from
the semantic point of view, especially in the
labeling of the first two arguments?

» Can an algorithm be designed to convert, for
a particular verb sense, its PDT-based va-
lency structure into the PropBank predicate-
argument labeling scheme?

« If yes, what are the biggest differences that
cause complications or lead to the impossibility
of mapping to the PropBank scheme exactly?

* What information from the richly annotated
lexical resources, such as SynSemClass and

“Among others, such as BabelNet (Navigli and
Ponzetto, 2012), Predicate Matrix (Lopez de Lacalle et al.,
2016), LLOD etc.

Shttps://uvi.colorado.edu

Shttps://lindat.mff.cuni.cz/services/SynSemClass50,
http://hdl.handle.net/11234/1-5230

"http://hdl.handle.net/11234/1-1512

8https://lindat.mff.cuni.cz/services/CzEngVallex

SWhile UMR does not strictly require the PropBank
approach, it is understood that having a unified argument
labeling scheme is an advantage.

&9

PropBank, and the associated bilingual cor-
pora between Czech and English can be used?

2. Related Work

Mapping the (English) PropBank scheme to other
languages has been researched previously. The
PropBanks mentioned in the Introduction have
used some form of mapping. For example, Xue
et al. (2002) describes a mapping for Chinese. The
first comparative study on English and Czech va-
lency draws a comparison between PropBank, LCS
Database, and PDT (Haji€ova and Kucerova, 2002).
Further, for English, the relations between the Prop-
Bank arguments and the valency slots as defined in
the PDT scheme have been described by Cinkova
(2006). The resulting EngVallex lexicon has then
been used for the tectogrammatical annotation of
English in the Prague Czech-English parallel De-
pendency Treebank (PCEDT,'® Haji¢ et al., 2012).

Studies on English-Czech valency using tree-
bank examples or treebank token alignment are de-
scribed in (Sindlerova and Bojar, 2009; Bojar and
Sindlerova, 2010) and resulted in the creation of a
bilingual Czech-English valency lexicon - CzEng-
Vallex - described in (UreSova et al., 2015b, 2016).
Detailed studies on aligning English and Czech
arguments also exist, such as (Sindlerové et al.,
2015). However, all these studies compare the
valency solely under the PDT labeling scheme.

A comprehensive description comparing Czech
PDT-based valency and the English PropBank la-
beling schema is presented in the papers (Ure-
Sova et al., 2014) and (Xue et al., 2014). They
provide a detailed inspection of argument labeling
differences between Czech and English annotation
within the AMR scheme. As the study (UreSova
et al., 2014) reveals, the by far most frequent mis-
match is caused by different argument labeling.
While there is a complete match for most purely
transitive verbs, there is a discrepancy for most
other verbs since PropBank continues to number
arguments of corresponding verbs consecutively
but PDT-Vallex attempts the semanticization of ar-
gument labels: ADDR (addressee), EFF (effect) and
ORIG (origin). These two studies have been made
on a very small subset of verb frames: Xue et al.
(2014) use only 100 sentences and verbs found in
them.

Finally, a detailed study of mappings between the
structures used in AMR and those used in UMR are
presented in (Bonn et al., 2023). However, here the
Czech AMR annotation uses the Czech PDT-Vallex
valency lexicon labels, while the English AMR uses
the standard English PropBank Roleset Lexicon
(Frame Files).

%http://hdl.handle.net/11858/00-097C-0000-0015-
8DAF-4
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3. Data Sources

The datasets used for pre-assigning the PropBank-
defined arguments to the PDT-based valency
frames and their individual slots have been the fol-
lowing:

» PropBank Frame Files taken from the current
github version of PropBank;!" see Sect. 3.1,

« CzEngVallex bilingual valency lexicon avail-
able in the LINDAT/CLARIAH-CZ repository'?
(Uresova et al., 2016), see Sect. 3.2,

+ SynSemClass ontology 5.0'% (UreSova et al.,
2023), see Sect. 3.3.

In the following sections, we will present the basic
structure of these resources stressing the predicate-
argument labeling scheme and properties.

3.1. PropBank and PropBank Frame

Files scheme

The original Proposition Bank project (Palmer et al.,
2005) “took a practical approach to semantic rep-
resentation, adding a layer of predicate-argument
information, or semantic role labels, to the syntac-
tic structures of the Penn Treebank” (Marcus et al.,
1999). In fact, one of the original motivations was to
define semantic roles for the annotation for each
verb used in the corpus, with the alterations ap-
pearing in the corpus being one of the important
points. It was clearly stated that syntax alone is not
sufficient to generalize (or, better to say, uniformly
annotate) over various forms of expressions to rep-
resent the same meaning in relation to the verb
arguments. This approach can be demonstrated
on the verb break appearing in two syntactically dis-
tinguished constructions: John broke the window.
and The window broke. In both cases, the affected
object is the window, syntactically expressed as an
Object in one case and Subject in the other. There
are many verbs behaving similarly, such as play
(The sergeant played taps. vs. Taps played quietly
in the background.)'* or load (He loaded the truck
with hay. vs. He loaded hay onto the truck.).

As a result, PropBank uses an approach (at the
top-level abstraction) similar to that of the PDT
(Sect. 3.2), i.e., using a list of arguments specific
for each verb. However (as opposed to the PDT),
PropBank, while using numbered argument roles,
defines ArgO for a prototypical Agent and Arg1 for
a prototypical Patient (or Theme), following (Dowty,
1991). l.e., in the aforementioned example of the
two uses of break, the window argument will always

"http://propbank.github.io/v3.4.0/frames/index.html
2http://hdl.handle.net/11234/1-1512
Bhttp://hdl.handle.net/11234/1-5230

“Examples from the (Palmer et al., 2005) paper.
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be marked as Arg1 to signal the same semantic “po-
sition” relative to the verb break, regardless of the
syntactic structure; as a consequence, in the case
of the second example sentence, the verb break
will have no argument labeled Arg0. Furthermore,
each sense of the verb lemma has a separate role-
set (denoted by an ordinal number attached to the
lemma, such as kick.02), and they are collected in
one frame file for a given lemma.

The original definition of a roleset in the frame
files required a description associated with each ar-
gument, such as “sayer” for Arg0 of the verb (sense)
suggest.01 or “utterance (suggestion)” for its Arg1,
or “chart-maker” for Arg0 of chart.01 or “thing being
charted” for its Arg1.'> However, these descrip-
tions are not formally defined, so they are unique
for each roleset, and not related (much) to the same
description at a different roleset.'® Also, they do
not generalize over “content” synonymy (as in buy
and sell, as the original FrameNet did by putting
them to a single frame labeled COMMERCE)'” -
the description of Arg0 for sell is “seller” while the
same description is used for Arg2 of buy. Similarly,
PropBank does not group what would be called
synonyms, e.g., in WordNet (Fellbaum, 1998) - it
keeps each lemma (and word sense) separately.
However, thanks to mappings from PropBank to
VerbNet (Schuler and Palmer, 2005), available in
PropBank v3.4'8 or in the UVI index,'® at least the
broadly defined semantic classes as represented
in VerbNet can be determined.

3.2. CzEngVallex: Parallel Czech-English
Valency Lexicon and the PDT
Valency Scheme

CzEngVallex (also CEV) is a bilingual Czech-
English verbal valency lexicon (UreSova et al.,
2015). It includes 20,835 aligned valency frame
pairs®® and their aligned arguments. This lexicon
uses data from the PCEDT corpus and also takes
advantage of the existing valency lexicons for both

"®https://github.com/propbank/propbank-
frames/blob/main/frames/chart.xml

5This is similar to the approach of FrameNet, which
also declares that a semantic role defined or used in two
different frames should not be taken to mean the same.
See SynSemClass (Sect. 3.3) for a different approach.

"Currently, FrameNet v2 uses two separate frames,
Commerce_buy and Commerce_sell, corresponding to
the PropBank approach.

"8http://propbank.github.io/v3.4.0/frames/index.html

"®https://uvi.colorado.edu/uvi_search

20Each valency frame in the PDT-based valency ap-
proach essentially corresponds to one verb sense, there-
fore, the term “verb sense” and the term “valency frame”
are used interchangeably (simplifying the matter some-
what given that there are some cases where the differ-
ence matters).
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languages (PDT-Vallex and EngVallex).

FGD valency theory. The PDT-Vallex and Eng-
Vallex lexicons, and subsequently the CzEngVallex,
are built upon the valency theory developed within
the Functional Generative Description approach
(FGD). As described in detail in (UreSova et al.,
2016; Lopatkova et al., 2016), in this dependency
approach, valency is seen as a property of (some)
lexical items, mainly the verb being the core of the
sentence, to select for certain complementations
in order to form larger units of meaning (sentence,
phrase, etc.). The valency characteristics (i.e., the
number or arguments and morphosyntactic surface
realization of the selected dependent elements con-
stituting the valency structure) are represented in
the form of (PDT-)valency frames; these frames are
listed in valency lexicons.

The basic characteristics of the FGD valency the-
ory can be found in (Panevova, 1994): it combines
the syntactic and semantic approach for distinguish-
ing valency elements. The relation between the
governor (primarily verb) and its dependent is char-
acterized by so-called functors at the tectogram-
matical layer: a functor is a label representing the
semantic values of a syntactic dependency rela-
tion.?! There are two axes of classifying the valency
modifications in the FGD valency theory: the first
axis distinguishes inner participants (arguments)
and free modifications (adjuncts), and the other
axis distinguishes between obligatory and optional
complementations.

There are five “inner participants” (arguments):
Actor/Bearer (functor ACT), Patient (PAT), Ad-
dressee (ADDR), Origin (ORIG) and Effect (EFF).
Out of the five argument types, FGD states that the
first two are connected with no specific semantics,
contrary to the remaining three ones. The first argu-
ment is always the Actor (ACT), the second one is
always the Patient (PAT). The Addressee (ADDR) is
the semantic counterpart of an indirect object that
serves as a recipient or simply an “addressee” of
the event described by the verb. Effect (EFF) is the
semantic counterpart of the second indirect object
describing typically the result of the event (or the
contents of an indirect speech, for example, or a
state as described by a verbal attribute — the com-
plement). Origin (ORIG) also comes as the second
(or third or fourth) indirect object, describing, not
surprisingly, the origin of the event (in the “creation”
sense, such as to build from metal sheets, not in
the directional sense).

FGD valency theory has further adopted the con-
cept of shifting of “cognitive roles”. According to this
special rule, semantic Effect, semantic Addressee

2For a full list of all PDT dependency relations and
their labels (functors), see (Mikulova et al., 2005).
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and/or semantic Origin are being shifted to the Pa-
tient (PAT) position in case the verb has only two
arguments.??

In addition to the inner participants, FGD distin-
guishes about 50 types of semantically determined
adjuncts (free modifications), such as temporal,
locative or causal. Due to the “free nature” of ad-
juncts, only the presence of arguments (obligatory
or optional) and obligatory adjuncts is recorded in
verbal valency frames.

The FGD-based valency lexicons (PDT-Vallex,
EngVallex, and CzEngVallex). CzEngVallex
(CEV) has been developed together with the
PCEDT corpus?® (Haji¢ et al., 2012), i.e., a
sentence-parallel treebank based on the sentences
of the Wall Street Journal section of Penn tree-
bank?* and their manual translations. This annota-
tion includes also verb sense annotation by links
to valency frames in PDT-Vallex (for Czech) and
EngVallex (for English).

PDT-Vallex (UreSova, 2011) has been developed
as a resource for valency annotation in the PDT.
This lexicon is publicly available as a part of the
PDT version 2 published by the Linguistic Data
Consortium and also separately.?® The version of
PDT-Vallex used for CzEngVallex contains 11,933
valency frames for 7,121 verbs.

EngVallex (Cinkova, 2006) was built within the
same FGD valency theory and makes use of
PropBank, from which it was automatically pre-
converted and subsequently manually refined and
used for the tectogrammatical annotation of the
Wall Street Journal section of the Penn Treebank.
EngVallex contains 7,148 valency frames for 4,337
verbs.

3.3. SynSemClass Ontology

SynSemClass (SSC) (UreSova et al., 2023) is an
event-type ontology for multiple languages. It in-
cludes Czech, English (UreSova et al., 2019a)),
German (UreSova et al., 2021) and Spanish words
and definitions (Fernandez-Alcaina et al., 2022).
In SynSemClass, contextually-based synonymous
verbs in various languages are classified into event-
type concepts, or multilingual synonym classes

22This can be illustrated on the sentence The teacher
asked the pupil where the semantic Addressee (the pupil)
is shifted to the Patient position and thus gets the PAT
functor. This rule, when viewed from the annotation point
of view, helps to keep consistency at the expense of
lower “semantic adequacy”.

Bhttp://hdl.handle.net/11858/00-097C-0000-0015-
8DAF-4

% https://catalog.ldc.upenn.edu/LDC99T42

Bhttps://lindat. mff.cuni.cz/repository/xmlui/handle/11858/00-

097C-0000-0023-4338-F
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according to the semantic and syntactic properties
they display. To have empirical evidence for such
classification, SynSemClass is being developed
in a “bottom-up” fashion: The candidate verbs for
synonym classes are taken from actual examples
from parallel English-Czech, English-German, or
English-Spanish corpora.

As described in detail in (UreSova et al., 2020,
2019b, 2018a,c,b), SSC synonym classes are char-
acterized by the following main features:

» The name of each class stands for a single
concept (e.g., of eating)?® and corresponds to
the verb that represents the prototypical sense,
in each of the languages included.

» Each class is provided with a brief general
class definition in each language included,
which characterizes the meaning (concept) of
the class.

* For each class, SynSemClass also provides a
fixed set of “situational participants”, labeled
with SSC semantic roles common for all the
class members in that class. The roles are
mapped to the predicate-argument (valency)
structure of the individual class members.
Thus, they are characterized both meaning-
wise (semantic roles) and structurally-wise (va-
lency arguments). When mapping the roles
from a given set of participants, each one must
be realised as “something” taken from the va-
lency frame of a verb in that class.

» Each verb (sense) included in a given SSC
synonym class is linked to one or more lex-
ical resources for the given language. In
SSC, there are links to e.g., VALLEX? for
Czech, FrameNet?® and VerbNet?® for English,
E-VALBU® for German, AnCora®' for Spanish,
among others.

Further, each verb is exemplified by instances
of real texts extracted from translated or paral-
lel corpora. Specifically, data is extracted from
the Prague Czech-English Dependency Cor-
pus (PCEDT)® for Czech-English, from the
Paracrawl corpus®® for German-English and
from the X-SRL dataset3* for Spanish-English.

%This is different from the commonly used term of
“semantic classes of verbs” as represented, for example,
in VerbNet, where the class is defined much more broadly
— such as for all verbs of movement.

?"https://hdl.handle.net/11234/1-3524

ZBhttp:/framenet.icsi.berkeley.edu/

Zhttp://verbs.colorado.edu/verbnet/index.html

%0https://grammis.ids-mannheim.de/verbvalenz

31http://clic.ub.edu/corpus/es/ancoraverb_es

32https://ufal.mff.cuni.cz/pcedt2.0/en/index.html

Shttps://paracrawl.eu

34https://catalog.ldc.upenn.edu/LDC2021T09
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4. Mapping PDT to PropBank

Given the plethora of richly interlinked resources,
as described in Sect. 3, one might wonder why the
mapping between arguments of verbs in these re-
sources is ever worth investigating and not just a
simple technical problem. The reason is first of all
the richness of the language itself and its ambiguity
as well as redundancy. In addition, the usual prob-
lems related to manually annotated and curated
resources are present, too: ambiguous guidelines,
(low) inter-annotator agreement, not enough details
in lexical resource descriptions, evolving resources
over time with changing approaches and annotator
teams, and their insufficient coverage (Fucikova
et al., 2024).

As an example, let’s take the Czech word sidlit
(lit. to reside).®> It has two core arguments (in the
base PDT-Vallex resource): ACT for the thing resid-
ing somewhere, and Loc for the location. In the
CzEngVallex resource (Sect. 3.2), the entry for sidlit
is linked to seven different English verbs (anchor,
base, be, ensconce, house, locate, and reside),
as collected (and manually filtered and annotated)
from the annotated parallel PCEDT corpus. The
conflicting argument mappings, when traced from
CzEngVallex to PCEDT to PropBank, are shown in
Fig. 1.36

In the SynSemClass ontology (Sect. 3.3), the
Czech verb sidlit appears in the class named (in
English) 1ocate. Ontop of the aforementioned En-
glish equivalents coming from CzEngVallex, there
are also some additional English verbs (lie, settle,
spread, sit) presumably bearing the same meaning
as sidlit, with yet another set of mappings traced
from the original PDT-like ones to PropBank argu-
ments.

The natural question is whether these mappings
can be (automatically) consolidated somehow to
serve as a basis for a (manually-based) filtering and
editing process to arrive at such a set of PropBank-
style arguments for sidlit that would respect the
PropBank guidelines as much as possible. An algo-
rithm that tries to do exactly that and which makes
use of the input resources (as presented in Sect. 3)
plus the of parallel Czech-English annotated cor-
pus PCEDT for getting corpus-based preferences,
is described in the next section.

%sidlit is relatively simple example, given that from the
Czech language perspective, there is only one meaning;
cf. the old Dictionary of Standard Czech Language, or
SSJC, at https://ssjc.ujc.cas.cz.

38The verb “be” has been left out, since it was treated
as auxiliary in the corpus.
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Figure 1: Source mapping for the arguments of the Czech verb sidlit to its English counterparts

sidlit
(PDT-based | reside anchor base house
arguments) locate ensconce
ACT —Arg0 —Arg1 —Arg1 —Arg1
LocC —Arg1 | no mapping | —-ArgM-LOC | —Arg2

5. The Mapping Algorithm

The automatic mapping is created in two steps, for
all Czech verb senses (valency frames) as found
in the PDT-Vallex lexicon:

« collecting, for each frame, all possible map-
pings by tracing the available resources for
each argument separately to get its possible
PropBank argument label(s), together with fre-
quencies of these mappings in available cor-
pora (Sect. 5.1), and

consolidating and creating the new, com-
plete PropBank-style rolesets for Czech verb
senses, with the right number of arguments
and their labels (Sect. 5.2).

For cases where the final roleset cannot be de-
termined unambiguously, we collect statistics from
the parallel PCEDT corpus,®” which is annotated
by both the Czech and English valency frames and
their arguments. These numbers of corpus occur-
rences are then used in determining the preferred
mapping when displaying it to the annotator for
making the final decisions.

5.1. Collecting Instances of Argument

Mappings from Existing Resources

There are two main sources where the traces lead-
ing from the Czech PDT-based valency frame and
its individually taken arguments to the PropBank
ones come from: CzEngVallex (CEV, Sect. 3.2)
and SynSemClass (SSC, Sect. 3.3).

CEV mapping. The mapping(s) of the PDT-style
labels (functors), as listed for each PDT-Vallex
valency frame, to the PropBank argument labels
are collected from CzEngVallex entries, together
with the PCEDT corpus frequencies. For exam-
ple, the Czech verb asistovat (one sense only, with
two arguments: ACT and PAT) is linked to two
single-sense EngVallex entries assist and support

S https://ufal.mff.cuni.cz/pcedt2.0/publications
/eng_pb_links.txt - actually, only from the English side as
the target side of each of the possible mappings, since
the Czech frequencies are irrelevant for this task, given
we go through all of the verbs found in the lexicon.
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in CEV.®® From these two entries and their occur-
rences on the English side of the PCEDT, the fol-
lowing PropBank arguments®® have been identified
(numbers in parentheses indicate occurrences of
these mappings in the English part of the PCEDT):

asistovat assist support
ACT —Arg0 (16x) | —Arg0 (102x)
PAT —Arg1 (20x) | —Arg1 (149x)
—Arg2 (3x)

Thus by performing three “hops” - from PDT-
Vallex to CzEngVallex to PCEDT to PropBank - we
are getting, for asistovat, an unambiguous mapping
from ACT to Arg0 (attested 118 times in the corpus)
and an ambiguous mapping from PAT to both Arg1
(169 times in data) and Arg2 (three times).

SSC mapping. While using CEV gives us tech-
nically simple means to arrive at (unambiguous,
or ambiguous (frequency-annotated)) mappings
to PropBank argument labels, it only covers the
PCEDT data. To exploit another highly relevant
resource, we are using SSC to collect mappings for
more verbs (verb senses/frames) from PDT-Vallex
to PropBank argument labels. Instead of using the
direct frame-to-frame mappings available in CEV,
we use one of the major SSC features, namely the
mapping between the semantic roles (common for
each multilingual class, and thus shared by the
verbal lexical units in several languages, includ-
ing Czech and English) and the original verb ar-
guments, taken from PDT-Vallex and EngVallex.
From these mappings, we can extract direct functor-
to-functor mapping (as if from CEV) and conse-
quently the PropBank argument labels based on
the links in EngVallex. Given that the SSC classes
are much broader than the direct bilingual verbal
links in PCEDT, we can get bigger coverage, but
also more ambiguity.

Let's start with the SSC class “commit / do-
pustit_se” in which all verbs (including the English
verbs blunder and commit) share two semantic
roles, “Perpetrator” and “Deed”. For blunder, SSC
maps these roles to ACT and PAT, respectively, and

%8 . because asistovat had these two translational

counterparts in PCEDT.

%9Please recall that the English side of the PCEDT is
in fact the original WSJ portion of the Penn Treebank
with PropBank annotation on top of it, see Sect. 3.2.


https://ufal.mff.cuni.cz/pcedt2.0/publications/eng_pb_links.txt
https://ufal.mff.cuni.cz/pcedt2.0/publications/eng_pb_links.txt
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00009
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00009

afterwards EngVallex traces them to PropBank’s
Arg0 (2 instances) and Arg1 (1x), respectively;
for commit, “Perpetrator’—AcCT and “Deed”—CPHR
are traced to Arg0 (9x) and Arg1 (12x), respectively.
In this case (since no ambiguity arises), the Args
can then be easily mapped to the arguments of
all the Czech verbs from the same class, namely
dopustit_se, dopoustét _se, pdchat and spdchat,
because we know which of their valency frame
functors correspond to “Perpetrator” and which to
“Deed”.

However, it is common that the resulting map-
pings are (even highly) ambiguous. Fig. 2 illustrates
the case for the Czech verb “libit se”, which is one
of the Czech verbs in the class “appeal / libit_se”
(meaning to “like” or “be pleased by” something).

5.2. Mapping PDT Valency Frames to

PropBank Rolesets

The final steps are to suggest the mapping for the
whole valency frame to the PropBank-style role-
set, incorporating the procedure described above
for the individual arguments. Since these are the
last steps before the manual pass of obtaining a
PropBank-style Czech rolesets, we are describing
them more technically by referring to the actual
worksheet (table)*® that will be used by the annota-
tors.

Mappings for individual functors. Each verb
record consists of several rows — one identifying the
verb sense (roleset) and then one for each (original)
functor / PDT argument, followed by an empty row.
A description of how the rows and columns are filled
is described below.

1. For each verb sense (frame) from PDT-Vallex,
create its PropBank ID (column A, UMR 1D).
Example: spolknout “swallow; eat_up”: PDT-
Vallex spolknout (v-w6385f1) —> spolknout-
001.

. Copy the PDT-Vallex ID and its frame members

(functors) to column B (PDT frame), with the
verb lemma and frame ID on the same line as
the PropBank ID, and the argument functors
immediately under that.
Example: spolknout-001 “swallow; eat_up”
gets link to the PDT-Vallex spolknout (v-
w6385f1), its two functors are indicated in sep-
arate lines, ACT (in nominative) and PAT (in
accusative).

. If the verb sense occurs in some SSC
class(es), put its class ID and its semantic
roles to the appropriate rows corresponding to
the role-to-argument mapping as recorded in

“Ohttp://hdl.handle.net/11372/LRT-5480
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the SSC (column C, Role_mapping). Each
mapping has the form functor—role, e.g.,
PAT—Deed for dopustit se from the SSC class
“commit / dopustit_se”, see above.

If the verb belongs to more SSC classes, cre-
ate one record for each class (see, e.g., the
bouchnout-002 records with the ACT—Agent
& PAT—Instrument mapping for the “bang /
prastit” SSC class and the ACT—+Assailant
& PAT—Target mapping for the “hit / tfis-
knout” SSC class).

. Copy the mappings retrieved via CEV

(Sect. 5.1) to column L (mapping via
CzEngVallex), with aggregated PCEDT
occurrences for each Argx.
Example: for the verb asistovat, “assist;
support” this column indicates the ACT—Arg0
mapping with 118 occurrences (102 “inherited”
from the verb support and 16 from assist);
further, two mapping options for PAT are
identified, 169 cases of PAT—Argl (149 from
support and 20 cases from assist) and 3
occurences of PAT—Arg2 (from assist), see
Sect. 5.1.

. Copy the mappings retrieved via SSC
(Sect. 5.1) to column N (mapping via
SynSemClass5.0), with aggregated PCEDT
occurrences for each Argx.

Example: for asistovat “assist; support”, this
column indicates ambiguous mappings of both
ACT and PAT functors:

asistovat

ACT—Protagonist | —Arg0 (166x)
—Arg1 (128x)
—Arg2 (1x)

PAT—Event —Arg1 (53x)
—Arg2 (295x)

Based on the retrieved mappings, the algorithm
tries to resolve ambiguities:

6. If SSC and/or CEV provide an unam-
biguous mapping of individual PDT func-
tors to PropBank arguments, put it to
column G, Unambiguous mapping — SSC
and/or CEV. This is, e.g., the case of the
verb svolat “assemble” and its PAT func-
tor where both CEV and SSC suggest the
PAT—Argl mapping (with 197 occurrences
collected in CEV and 418 in SSC, the later via
“Event” semantic role).

. If the mappings offered by the SSC and/or
CEV lexicons are ambiguous but some pre-
vail (based on PCEDT counts), show them in
column H (Prevailing mapping — SSC
and/or CEV; multiple suggestions are sepa-
rated by #) and report ambiguity incolumnJ.


https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00231
http://hdl.handle.net/11372/LRT-5480
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00009
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec01428#vec01428-ces-cm00001
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec01428#vec01428-ces-cm00001
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec01532#vec01532-ces-cm00006
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec01532#vec01532-ces-cm00006

Figure 2: Mapping PDT functors via the SSC roles for the class “appeal / libit se” to PropBank arguments

appeal / “Experiencer” “Stimulus”

libit se —ACT —PAT

appeal —PAT—Arg1 (19) —ACT—Arg0 (12)

displease —ACT—Arg0 (1) —PAT—Arg1 (2)

sit no PB mapping no PB mapping

like —ACT—Arg0 (57) —PAT—Arg1 (61)

please —PAT—Arg1 (14) —ACT—Arg0 (3), Arg2 (4)
—MEANS—Arg0 (1), Arg2 (5)

Summary for | ACT— PAT—

libit se: Arg0 (58), Arg1 (33) | Arg0 (16), Arg1 (63), Arg2 (9)

The mapping of a functor is “prevailing” when-
ever the number of PCEDT instances of the
respective mapping is within 10 percentage
points of the immediately more frequent sug-
gestion, starting from the highest count.
Example: for svolat “assemble”, there are two
possible mappings for ACT (both correspond-
ing to the “Host” semantic role), namely 310
occurrences of Arg0 and just 1 occurrence
of Arg1; the prevailing mapping ACT—Arg0
is suggested as the relevant mapping in col-
umn H.

8. If SSC offers an unambiguous mapping for at

least some of the functors that differs from the
mapping suggested by CEV, the SSC map-
pings go into column | (Unambiguous SSC
mapping (other than CEV)) as SSC is
considered more relevant due to its more “se-
mantic” nature. If the SSC mapping is ambigu-
ous, no suggestion is made and disagree is
noted in column J.)
Example: with stfetnout_se “compete” the
mapping ACT—Arg0 unambiguously sug-
gested in SSC with 72 occurrences in PCEDT
(with the “Competitor” role) is considered as
the relevant mapping and copied to column |,
disregarding Arg1 mapping suggested in CEV
(6 cases).

Final mappings for the whole rolesets. After
the above rather bookkeeping steps (providing, at
the same time, relevant background information
for the annotators), the algorithm continues by de-
ciding which suggestions to actually make to the
annotators.

The suggested mapping is a union of those in-
dividual argument mappings inserted in the above
steps to columns G, H and | (unambiguous,
prevailing, and SSC-only mappings), ful-
filling these additional “well-formed roleset” criteria:

» The indices of automatically proposed argu-
ment labels must be continuous, starting with
Arg0 or Arg1 (per PropBank rules); e.g., the
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sequence Arg0, Arg2, and Arg3 is not a valid
roleset (in such a case, the discontinuous
Args note is put in column J).

Example: the valency frame corresponding
to hn4dt-001 “drive; force” consists of three
functors, AcT for “Stimulus”, PAT for “Affected”
and DIR3 for “State_final”). The mapping re-
trieved from the relevant SSC class “bring
/ dovést” suggests their correspondence to
Arg0, Arg1, and Arg3, respectively, which is
not considered “well-formed roleset”; thus, no
final mapping is suggested. However, the an-
notators get highly useful information about
prevailing ACT—Arg0 mapping, unambiguous
PAT—Argl mapping, and possible mappings
of DIR3 to (already taken) Arg1 (attested 19x
for the given SSC class in PCEDT), Arg2 (at-
tested 22x), and (inapt) Arg2 (attested 37x).

The PDT-based valency frame as a whole (i.e.,
all its functors) must be mapped onto argu-
ments (if not, the partial note is put in col-
umn J).

Example: with dondset-003 “inform; snitch”,
only for one functor (out of 4), possible
ACT—Arg0 mapping is suggested in CEV
(with 3 occurrences); no roleset is proposed.

Argument labels do not repeat; e.g., the roleset
(Arg0, Arg1, Arg1) is not a valid one (reported
as repeated in column J).

Example: the valency frame of the verb donést-
002 “carry” consists of three functors, ACT for
“Transporter” semantic role, PAT for “Trans-
ported” and DIR3 for “Area 2”. While in SSC,
ACT is unambiguously mapped to Arg0 (40x in
PCEDT) and the PAT—Arg1 mapping prevails
(80x), the only suggestion for DIR3 comes
from CEV, repeating Arg1. Thus no final role-
set is proposed (and information on partial
mappings is provided to the annotators).

Mappings that satisfy these criteria are copied to
the AUTOMATIC MAPPING column (column D; the
SSC-only mappings are preceded with 2). Column


https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00231
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00812#vec00812-ces-cm00014
https://lindat.mff.cuni.cz/services/SynSemClass50/SynSemClass50.html?veclass=vec00812#vec00812-ces-cm00014

K (source) contains the source of the suggested
mapping (czengvallex, ssc Of both).!

To summarize, the final output has a form of a
simple table identifying, for each Czech verb sense
from the PDT-Vallex lexicon (columns A, B), its func-
tors/arguments (column B), its SSC class and se-
mantic roles for individual functors (column C), and
their automatic mapping to PropBank arguments,
whenever such mapping has been considered as
reliable enough (column D, with column K substan-
tiating the decision).

Finally, columns E (CORRECTION) and F (COM-
MENTS) serve as the editable columns for the an-
notators to eventually fill in. The other columns
store the source information from CEV and SSC
(whenever available) plus information why it was
not possible to suggest the reliable mapping auto-
matically (where relevant, in column J).

6. Statistics And Limitations

While we cannot yet report on the amount of man-
ual work necessary to fill in the gaps caused by the
missing, ambiguous or otherwise unusable data,
we present here overall statistics about the major
cases, especially those mappings where the level
of certainty of producing the correct mapping auto-
matically is high.

For the individual functors, as found in the
source valency lexicon, PDT-Vallex, and regardless
in which valency frame they occur, the following
results have been obtained:

unamb- | pref- un-

iguous | erred | mapped total
functors | 9,465 | 8,579 | 24,072 | 42,116
percent 23 20 57 100

The above table shows that about 43 percent
of arguments was possible to map to a PropBank
argument label automatically with certainty (or as a
preferred variant based on corpus usage statistics).

From the full roleset point of view, the situation
is less favorable, albeit expected since for a
valency frame to be fully mapped to a PropBank
roleset, all arguments must be reliably mapped
(with an avg. of 2,69 arguments per valency frame):

auto- un-
suggested | assigned total
rolesets 5,085 10,569 15,654
percent 32 68 100

It is however important to note that most of the
unassigned rolesets are simply due to missing

“IFor technical reasons, some valency frames recently
edited, the older version of which should rather be deleted
in the resulting roleset list (greyed rows), are marked as
copy in column K.
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source-side mappings (in CEV and SSC). When
some mapping was available, then the problem-
atic cases have only been a few: 117 ambiguous
mappings for a functor to Argx link, 328 for non-
continuous numbering or Agrxs in the roleset, 354
for repeated Argx in a roleset, and 1,123 for only
partially mapped frames.

Limitation. There is an important limitation for
the approach to argument mapping as described
in this paper: it needs the richly linked resources
as described in the paper, in order to have reli-
able indications for what frames can be mapped
automatically and which can only be proposed as
preferred mappings, with the preferences coming
from a corpus annotated by the very valency frames
that have been used as a starting point.

However, the limitation might be relieved by us-
ing only one input resource, which however must at
least be linked to PropBank, such as the SynSem-
Class one. While it can produce ambiguous or par-
tial rolesets, and given the lack of checks against
another resource, less reliable results, it can still be
considered a good starting point as demonstrated
by the fact that slightly more of the extracted map-
pings came from the SSC than from CEV (by about
200, or 1.3/3.9% from all/auto-suggested rolesets).

7. Conclusions

We have demonstrated that a carefully designed
preprocessing for finding automatic mappings from
a Czech valency dictionary which is based on a dif-
ferent theoretical approach can still produce many
reliable PropBank-style rolesets (32 percent of the
original full frames) to be included in a PropBank
frame files for Czech. Additionally, the preprocess-
ing produces a table (spreadsheet) with the nec-
essary valency / predicate-argument information
and clickable links for the annotators to finish the
work manually in an efficient manner. In the future,
the resulting Czech PropBank frame files will be
used for Czech UMR annotation that follows the
original guidelines requiring PropBank-style argu-
ment labels. In addition, it will also allow for more
direct, large-scale comparison between the two
approaches to predicate-argument labeling.
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