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Abstract
In this paper I illustrate the semantic descrip-
tion of verbs provided in three semantic re-
sources (FrameNet, VerbNet and VerbAtlas)
in comparative terms with a view to identify-
ing common and distinct components in their
representation and obtaining a preliminary idea
of the resources’ interoperability. To this end,
I provide a comparison of a small sample of
motion verbs aligned with semantic frames
and classes in the three resources. I also de-
scribe the semantic annotation of Bulgarian
motion verbs using the framework defined in
the Berkeley FrameNet project and its enrich-
ment with information from the other two re-
sources, which has been enabled by the map-
ping between: (i) their major semantic units
– FrameNet frames, VerbNet classes and Ver-
bAtlas frames, and (ii) their ’building blocks’ –
frame elements (FrameNet )and semantic roles
(VerbNet, VerbAtlas).

Keywords: semantic annotation, semantic
frames, verb classes, FrameNet, VerbNet, Ver-
bAtlas, WordNet

1 Introduction

In this paper I embark on a comparison of the se-
mantic description of verbs (using WordNet as a
lexical inventory) provided in three semantic re-
sources, FrameNet, VerbNet and VerbAtlas, to the
end of identifying common and distinct compo-
nents in their representation and obtaining a prelim-
inary idea of the resources’ interoperability. The
study is based on a small sample of motion verbs
aligned with semantic frames and classes in the
three resources. The analysis is applicable both
to theoretical studies of the semantic components
of meaning and to the practical task of validating
the automatic assignment of semantic information
from the resources employed to WordNet synsets.
In the second part of the paper I describe the se-
mantic annotation of Bulgarian motion verbs using

the framework defined in the Berkeley FrameNet
project and its enrichment with information from
the other two resources, which has been enabled
by the mapping between: (i) their major seman-
tic units – FrameNet frames, VerbNet classes and
VerbAtlas frames, and (ii) their ’building blocks’
– frame elements (FrameNet) and semantic roles
(VerbNet, VerbAtlas). The two tasks have been
implemented simultaneously, focusing on motion
verbs. Part of the work has also been employed
in the development of a FrameNet-like semantic
resource for Bulgarian.

2 Language resources

Several large-coverage lexical-semantic and syn-
tactic resources as well as a couple of annotated
corpora have been employed in this study. In this
Section I briefly present them and comment on how
they are integrated with each other.

2.1 Lexical semantic resources
2.1.1 WordNet
The work described below makes use of the Prince-
ton WordNet and its counterpart for Bulgarian, the
Bulgarian WordNet.

The Princeton WordNet1, PWN, (Miller, 1995;
Fellbaum, 1998) is a large lexical database that
represents comprehensively conceptual and lexical
knowledge as a richly populated network whose
nodes denote cognitive synonyms (synsets) linked
to each other by means of a number of conceptual-
semantic and lexical relations such as hypernymy,
meronymy, antonymy, etc.

The Bulgarian Wordnet (Koeva, 2021)2 has been
developed by translation and adaptation of the
PWN synsets and further enriched with language-
specific synsets and features. The counterparts in

1https://wordnet.princeton.edu/
2The Bulgarian WordNet may be browsed at: https:

//dcl.bas.bg/bulnet/
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the two wordnets are related to each other through
unique interlingual identifiers, which also provide
links to the respective synsets in all other wordnets
that support them.

The two wordnets provide the verb inventories
(for each language) that have been enriched with se-
mantic and syntactic information through the map-
ping with the other lexical resources employed.

2.1.2 FrameNet
FrameNet (Baker et al., 1998; Baker, 2008) is a lex-
ical resource which couches lexical and conceptual
knowledge in a framework originating in the theory
of Frame Semantics (Fillmore, 2003; Ruppenhofer
et al., 2016). Frames are conceptual structures
describing particular types of objects, situations,
or events along with their components (frame ele-
ments, FEs) (Baker et al., 1998; Ruppenhofer et al.,
2016). Each frame in FrameNet is represented by
means of a definition that describes schematically
the situation and the way in which at least the most
essential FEs are involved in it. Each FE is also
supplied with a definition that further clarifies its
semantics and its interaction with other FEs.

Frame elements have different status reflecting
their role in the description of a given frame, i.e.
core, peripheral or extra-thematic (Ruppenhofer
et al., 2016: 19–20). Core FEs instantiate con-
ceptually obligatory components, while making
the frame unique and different from other frames.
Peripheral FEs make reference to notions such as
Time, Place, Manner, Means, Degree, etc. Extra-
thematic FEs characterise an event against a back-
drop of another state of affairs. Frames are ex-
pressed, or ’evoked’, by a set of lexical units (LUs),
which are pairings of a word and a meaning whose
conceptual semantics is represented by the frame.

FrameNet frames form a network by means of
a number of frame-to-frame relations (cf. Rup-
penhofer et al. (2016: 81–84) for a detailed ac-
count). Some of them, the strictest one being In-
heritance, define relations involving the handing
down of properties among hierarchically organised
frames. In particular, Inheritance is defined as a
relation between a more general (parent) frame and
a more specific (child) frame where there should be
a rather strict correspondence between the seman-
tic characteristics of the parent and the child frame
(Petruck, 2015). An illustration of this relation is
represented by the sister frames Self motion,
Fluidic motion, among others, which share
the main configuration of frame elements defined

for their parent frame Motion, but in addition pro-
vide a further specification of the THEME as an
entity moving under its own power and will, i.e. a
SELF MOVER (in Self motion), or as a FLUID

(in Fluidic motion).
Apart from their linguistic significance, Inher-

itance and other, primarily hierarchical relations
play a role in some of the proposed FrameNet-to-
WordNet mapping procedures.

2.1.3 VerbNet

VerbNet (Kipper-Schuler, 2005; Kipper et al.,
2008) is a hierarchical network of English verbs
which represents their syntactic and semantic pat-
terns3. It is organised into 274 classes extending
Levin’s classification (Levin, 1993) through refin-
ing and adding subclasses so as to provide better
syntactic and semantic coherence among members
of a class. VerbNet explicitly projects semantic
relations onto syntactic structures and encodes in-
formation about thematic roles, arguments’ selec-
tional restrictions and syntactic frames. While the
syntactic dimension of the resource is more specific
to English, the semantic roles and the selectional
restrictions employed provide well-motivated se-
mantic generalisations cross-linguistically.

2.1.4 VerbAtlas

VerbAtlas (Di Fabio et al., 2019) is a lexical-
semantic resource representing the semantic de-
scription of the verb synsets in BabelNet. Babel-
Net is a very large, richly populated multilingual
semantic network (covering more than 500 lan-
guages) which integrates lexicographic and ency-
clopaedic knowledge from WordNet and Wikipedia
(Navigli and Ponzetto, 2010)) as well as from other
sources. Each verb synset in VerbAtlas is assigned
a frame corresponding to its prototypical predicate-
argument structure. Obligatory components are
described using semantic roles and the semantic
properties governing their compatibility.

The alignment of these resources harnesses
WordNet’s rich lexical knowledge (glosses, exam-
ples, semantic primitives and semantic relations)
and the detailed semantic and syntactic description
implemented in FrameNet, VerbNet and VerbAtlas.
Section 3 below describes the logic underlying the
alignment efforts.

3https://verbs.colorado.edu/verbnet/

Proceedings of CLIB 2024

297



3 Inter-resource mapping

This work employs a WordNet-to-FrameNet map-
ping described in Leseva and Stoyanova (2020)
which makes use of and builds upon several previ-
ously implemented ones, in particular: the direct
mappings provided within FrameNet (Baker and
Fellbaum, 2009), eXtendedWordFrameNet (La-
parra and Rigau, 2010) and MapNet (Tonelli and
Pighin, 2009), supplemented with additional in-
direct mapping through VerbNet (Palmer, 2009;
Palmer et al., 2014). The combination of these
previous mappings resulted in 4,306 unique synset-
to-frame alignments, amounting to 30.5% of all the
verb synsets (Leseva and Stoyanova, 2020).

Different methods for expanding the coverage
between the two resources have been proposed.
Two of the well-known approaches involve dis-
covering a possibly suitable frame for a verb in
WordNet not featured in FrameNet based on its se-
mantic relation(s) to verbs having a correspondence
in FrameNet (Burchardt et al., 2005) or applying
graph-based algorithms to identify relevant senses
of verbs evoking certain semantic frames (de La-
calle et al., 2016).

The procedure used in this paper is based on the
exploration of the structural properties of Word-
Net and FrameNet (Leseva and Stoyanova, 2020).
Verbs in a WordNet synset generally exhibit the
same or very similar meaning, which implies that
they are associated with the same semantic frame.
Moreover, both resources are hierarchically organ-
ised based on the notion of inheritance from a more
general to a more specific synset or frame. The
alignment between the resources reflects the notion
of inheritance – a more specific concept should be
associated with the frame of its hypernym or with
a more specific frame elaborating on (and possibly
inheriting from) or otherwise related to the mother
frame, although this is not borne out consistently
in practice. The method involves: (1) manual as-
signment of frames to root verb synsets to ensure
accurate mapping at the top hierarchical level (and
thus alleviate error propagation); (2) automatic as-
signment of the hypernym’s frame onto hyponyms
which were not previously mapped; and (3) imple-
mentation of a set of enhancing procedures involv-
ing post-editing (Leseva and Stoyanova, 2020).

As a result, the coverage has been increased
to 13,104 synset-to-frame alignments (94% of the
verb synsets), of which more than 6,000 have been
validated manually.

Finally, VerbAtlas is aligned with WordNet by
design, as its verb frames have been defined specifi-
cally to provide appropriate semantic description in
terms of predicate-argument structures and ensure
complete coverage of the WordNet synsets.

3.1 Dataset selection

Two Bulgarian corpora have been employed as a
source of examples for semantic role annotation: a
semantically annotated corpus, BulSemCor (Koeva
et al., 2006, 2011) designed according to the gen-
eral methodology of the original SemCor (Miller
et al., 1993; Landes et al., 1998) coupled with crite-
ria for ensuring appropriate coverage of contempo-
rary general lexis. The size of the corpus is close
to 100,000 annotated units. As BulSemCor is man-
ually annotated with WordNet senses, it provides
disambiguated examples for the studied verbs.

As discussed above, most verb synsets have
been assigned a FrameNet frame via one or an-
other of the mapping efforts described in Section 3.
While the assignment itself needs manual valida-
tion (which has also been underway), once it is veri-
fied, a SemCor-like corpus turns into a corpus avail-
able for semantic role annotation. This is exactly
the approach adopted in this paper: the BulSemCor
sentences containing verb synsets from the stud-
ied domain whose assigned FrameNet frames have
been validated are extracted for annotation.

Where the number of examples is found to be in-
sufficient, the dataset has been supplemented with
sentences from the Bulgarian National Corpus, a
corpus of 1.2 billion words of running Bulgarian
text distributed in 240,000 text samples spanning
the second half of the 20th century and the begin-
ning of the 21st century (Koeva et al., 2012). As the
corpus is not sense-disambiguated, the examples
excerpted from it have been selected manually so
as to correspond to the studied senses.

The resulting collection of example sentences
has been annotated according to the FrameNet
guidelines. The phrases realising syntactically
the core frame elements have been explicitly
marked in a similar fashion to the annotation in
the Berkeley FrameNet corpus. The selection
covers 893 annotated clauses or sentences dis-
tributed as follows across five frames: Motion
– 149; Self motion – 262; Arriving – 182;
Departing – 178; Traversing – 122.
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4 Preliminaries: Scratching the surface of
the Motion domain

The examples in the following part of the paper
feature motion verbs, in particular verbs evoking
the FrameNet frame Self motion, which is a
direct descendant of the ‘prototypical’ frame for
this semantic domain: Motion. This latter frame,
as well as the ones that inherit its properties involve
the translational motion of different entities. Its
semantic description is presented below in more
detail, as it serves as a point of departure in defining
the more specific frames (e.g. Self motion),
while also showing the resemblances with the way
motion is described in VerbNet and VerbAtlas.

FrameNet definition: Motion
Some entity, the THEME starts out in one place

SOURCE and ends up in some other place, the
GOAL, having covered some space between the
two (PATH). Alternatively, the AREA or DIREC-
TION in which the THEME moves or the DISTANCE

covered may be mentioned.
Core frame element set: THEME, SOURCE,

GOAL, PATH, AREA, DIRECTION, DISTANCE.

The THEME 4 is the entity that changes location
either by moving on its own and/or under its own
power or by being moved, carried, etc. by another
entity or force. Its semantic specification includes
animate beings and physical objects.

The SOURCE is a location or an entity occupy-
ing space that serves as the starting point or land-
mark where the moving entity is at before it starts
changing location. Its semantic specification spans
various locations, including but not limited to ge-
ological and other natural formations, geograph-
ical points, celestial bodies or physical objects,
including man-made structures, such as buildings,
constructions, facilities, etc.

The GOAL is the location or another entity serv-
ing as the point at which the moving entity ends up
as a result of the motion. It has the same semantic
specification as the SOURCE.

The PATH is any trajectory of motion confined
between the SOURCE and the GOAL, (a part of)
the ground over which the moving entity travels
or a landmark by which it travels. Its specification
encompasses locations or physical objects that

4For better generalisation, the definition of each frame
element takes into account its description provided in the
prototypical Motion frame and in other frames related to it.

may be construed as having extent along which the
motion takes place, various media (water, air), etc.

The AREA identifies the setting in which the mo-
tion does not occur along a single linear trajectory.
In consequence, it cannot co-occur with SOURCE,
GOAL and PATH. The semantic specification of the
AREA refers to locations or physical objects that
may be construed as comprising some spatial ex-
panse within which the motion takes place, various
media, etc.

The DIRECTION indicates the general spatial
orientation of the motion along a line (the PATH)
from the deictic centre towards a (possibly implicit)
reference point that is neither the GOAL of the pos-
ture change nor a landmark along the way of the
moving part of the body. Its specification includes
compass points (north, east, south, west), body rel-
ative directions (left, right, back, front, backward,
forward, up, down), coordinates, etc.

The DISTANCE characterises the spatial extent
of the motion, the distance travelled by the moving
entity. Its specification includes distance denota-
tions expressed either in a give system of measure-
ment or in relative terms (farther, closer), etc.

Self motion is an elaboration of the
Motion frame and related to it by means of an
Inheritance relation. It involves a similar configu-
ration of core FEs with some further restrictions.

FrameNet definition: Self motion
The SELF MOVER, a living being, moves under

its own direction along a PATH. Alternatively or in
addition to PATH, an AREA, DIRECTION, SOURCE,
or GOAL for the movement may be mentioned.

The most important distinction between this
frame and Motion is the capability of the
SELF MOVER to change location by exercising
their own will and power by the coordinated move-
ment of their bodies, which is not a necessity with
the Motion THEME. By metaphorical extension,
SELF MOVERS may be self-directed entities such
as vehicles. Its semantic specification thus includes
animate beings and vehicles.

The remaining core FEs in this frame are the
ones defining the elements and aspects of the
route of movement as defined for the parent frame
Motion and have the same semantic specification
as their counterparts there5.

5DISTANCE is not defined as a core FE, but I will treat it
on a par with its equivalent in the Motion frame.
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5 Motivation and prerequisites: What do
we gain from resource alignment?

One of the goals of this paper is to illustrate the
logic and motivation underlying the comparison
undertaken towards the identification of common
and distinct components of the semantic descrip-
tion of motion verbs in FrameNet, VerbNet and
VerbAtlas. The purpose is to obtain a preliminary
idea of the interoperability of the resources and
the optimal ways to harness their strengths towards
their further enrichment. To this end I compare a
small sample of motion verbs and their semantic
descriptions across resources. The inventory of
verbs employed in the study are WordNet synsets
to which FrameNet frames, VerbAtlas frames and
possibly VerbNet classes have been assigned as
described in the Sections 2.1 and 3.

The purpose of the study is twofold: (i) to illus-
trate the procedure of validating the automatic as-
signments of FrameNet frames to WordNet synsets
and to suggest how the comparison of the semantic
descriptions provided in different resources may
give insights into the data; (ii) to describe the se-
mantic annotation undertaken for Bulgarian using
the validated FrameNet frame assignments and in-
formation from the other two semantic resources
(VerbNet and VerbAtlas). The two tasks are im-
plemented simultaneously, focusing on a particular
class of verbs, in this case – motion predicates.

Let us illustrate the actual result of the alignment
among the resources and what is gained by it. In
most simple terms, the mapping between a Word-
Net synset and a FrameNet frame, on the one hand,
or a WordNet synset and a VerbNet class, on the
other, is based primarily on an existing correspon-
dence between (i) one or more WordNet synset
members (literals) and one or more FrameNet lexi-
cal units (LUs); or (ii) between one or more Word-
Net synset members and one or more verbs belong-
ing to a VerbNet class. This lexical correspondence
is the backbone of the inter-resource alignment,
which is further expanded by more refined pro-
cedures aimed at obtaining greater and more per-
fect coverage. In the case of the mapping between
WordNet and FrameNet, these include calculation
of similarity between the definitions in different
resources or between the definitions and other frag-
ments of knowledge such as a frame’s name (con-
sider the correspondence between the gloss of the
synset {change:2} ‘undergo a change...’ and the
frame’s name Undergo change), the utilisation of

the resources’ structure, especially semantic inheri-
tance, causative/inchoative relations, etc.

Figure 1 shows a straightforward mapping of
the synset {walk:1} ‘use one’s feet to advance; ad-
vance by steps’ to the FrameNet LU walk.v, which
evokes the frame Self motion. Each LU is sup-
plied with a dictionary definition, in this case one
borrowed from the Concise Oxford Dictionary, and
the comparison to the synset gloss confirms the cor-
respondence between the units in the two resources.
The accuracy of the alignment with the VerbNet
class run-51.3.2 is borne out by the correspon-
dences between pairs of VerbNet semantic roles
and FrameNet frame elements6, and/or by Verb-
Net lemmas sharing class membership with walk,
which have as their WordNet counterparts either
hyponyms – e.g. {limp:1}, {shuffle:1}, {amble:1},
or sisters – e.g. {swim:1}, {run:34} – of {walk:1}
or are otherwise close to this synset in the WordNet
structure (and hence, have strong similarity).

Unlike FrameNet and VerbNet where the align-
ment with WordNet is a secondary feature im-
plemented on the basis of the already developed
resources – semantic frames and lexical units
(FrameNet) and semantic classes and lists of verb
lemmas (VerbNet) – VerbAtlas has been developed
specifically to describe the verb synsets in Babel-
Net (of which WordNet is a part), both in terms
of their lexical semantics and predicate argument
structure. The 13,767 verb synsets in WordNet are
covered by 466 frames. WordNet’s {walk:1} is as-
signed the VerbAtlas frame 0137f GO-FORWARD.
The definition provided for this frame describes the
relationship among a set of semantic roles, part of
which may be straightforwardly aligned to frame
elements in the frame Self motion and to se-
mantic roles in the VerbNet class run-51.3.27.

Given the very different premises of how the
frames or classes are assigned, there is not and
cannot be a one-to-one correspondence among
the resources. In a test set of 206 manually val-
idated synsets mapped to the FrameNet frame
Self motion, 88 are aligned with the VerbNet
class run-51.3.2 and 135 are assigned one of 4
VerbAtlas frames as shown in Table 1, while the

6The colour coding on Figure 1 shows the matching frame
elements and semantic roles that have been associated to each
other empirically.

7Part of the correspondences, e.g. the one between
FrameNet’s PATH / VerbNet’s TRAJECTORY and the VerbAt-
las LOCATION are not straightforward and have been estab-
lished by annotating example sentences on the VerbAtlas web
platform: https://verbatlas.org/.
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Figure 1: An illustration of the alignment between a WordNet synset and its counterparts in FrameNet, VerbNet and
VerbAtlas, with the empirically confirmed frame element-to-semantic role correspondences.

remaining synsets are assigned one of 20 other Ver-
bAtlas frames in fewer numbers8.

The examples below illustrate the semantic and
syntactic annotation across the different resources.
For each verb in the examples I have selected a
sentence from the manually annotated FrameNet
corpus and have run it (possibly simplified) through
the VerbAtlas SRL platform9 and the VerbNet SLR
parser10. The resulting automatic annotation, with
corrections where deemed necessary, is given be-
low along with the original FrameNet sentence.

Example 1: AMBLE
FrameNet frame: Self motion
[He]SELF MOVER AMBLED [down the long

winding corridor]PATH.
VerbAtlas frame: MOVE-ONESELF
[He]THEME AMBLED [down the long winding

corridor]DESTINATION.
VerbNet class: run-51.3.2
[He]THEME AMBLED [down the long winding

corridor]TRAJECTORY.

Example 2: LUMBER
FrameNet frame: Self motion
[He]SELF MOVER LUMBERED [down the steep

narrow staircase]PATH.
8Not all synsets are assigned a VerbNet class.
9https://verbatlas.org/

10https://verbnetparser.com/

VerbAtlas frame: TRAVEL
[He]THEME LUMBERED [down the steep nar-

row staircase]DESTINATION.
VerbNet class: run-51.3.2
[He]THEME LUMBERED [down the steep nar-

row staircase]TRAJECTORY.

Testing such sets of sentences gives a glimpse
into the similarities and differences in the annota-
tion and how these differences may be remedied.

Below I also examine some differences in the
definition of FrameNet frames and VerbAtlas
frames. As shown in Table 1, {lumber:1} is as-
signed the frame TRAVEL in the latter resource,
while FrameNet and VerbNet assign it to the same
frame/class as {walk:1}. Looking at the definitions
of the two VerbAtlas frames, one notes several dif-
ferences. One major distinction is that TRAVEL’s
roleset does not define a SOURCE role, but it does
define a GOAL, and possibly a PATH (the role LO-
CATION may be construed in this way based on the
automatic annotation)11. The FrameNet Travel
frame specifies a similar set of elements of the
route of motion as its parent frame Self motion:
SOURCE, PATH, GOAL, AREA, DIRECTION. Ex-
ample 3 below presents an annotated FrameNet

11For the sake of clarity I will refrain from analysing the
remaining roles defined in the GO-FORWARD frame but not
in the TRAVEL frame.
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Synset FrameNet VerbNet VerbAtlas Synsets VerbAtlas frames
{lumber:1} Self motion run-51.3.2 TRAVEL 45 A cause makes an agent

TRAVEL on a location to a
destination

{walk:1} Self motion run-51.3.2 GO-
FORWARD

39 A cause makes an agent GO
FORWARD from a source
to a destination for an ex-
tent using an instrument on
a location to achieve a goal
Change location

{amble:1} Self motion run-51.3.2 MOVE-
ONESELF

29 An agent makes a theme
MOVE ONESELF on a lo-
cation for an extent from a
source to a destination to
a patient having a result (+
attribute)

{run:34} Self motion run-51.3.2 RUN 22 An agent make a theme
RUN with a co-theme on a
location or from a source to
a destination for an extent
for a purpose using an in-
strument

Table 1: The most frequent correspondences between the FrameNet frame Self motion, the VerbNet frame
run-51.3.2 and the corresponding VerbAtlas frames.

sentence for the verb journey.v, which is assigned
the FrameNet frame Travel, the VerbAtlas frame
TRAVEL and the VerbNet class run-51.3.2. In
this case, a SOURCE (from Heathrow) and a GOAL

(to Edinburgh) are expressed, but both are anno-
tated as DESTINATION by the VerbAtlas SRL sys-
tem, possibly because the role SOURCE is not part
of the description of the VerbAtlas frame. Like-
wise, from Heathrow is parsed by the VerbNet
parser not as INITIAL LOCATION, the role which
has empirically been confirmed to correspond to
the FrameNet SOURCE (as illustrated in Figure
1), but as DIRECTION. After inspecting the list
of syntactic frames of run-51.3.2, one can specu-
late that this can be attributed to the fact that there
is not an explicit syntactic frame associated with
this VerbNet class or its subclasses that allows the
INITIAL LOCATION and the DESTINATION to be
expressed simultaneously (there is, however a syn-
tactic frame describing the simultaneous expression
of the INITIAL LOCATION, the TRAJECTORY and
the DESTINATION). In addition, the role DIREC-
TION is assigned not from VerbNet but from the
PropBank roleset (marked by an underline in the
examples). The same goes for the MANNER role,

roughly corresponding to the FrameNet frame el-
ement MODE OF TRANSPORTATION, which does
not have a (clear-cut) counterpart in the correspond-
ing VerbAtlas frame and VerbNet class.

Example 3: JOURNEY
FrameNet frame: Travel
[He]TRAVELER JOURNEYED [from

Heathrow]SOURCE [to Edinburgh]GOAL [by
overnight coach]MODE OF TRANSPORTATION.

VerbAtlas frame: TRAVEL
[He]AGENT JOURNEYED [from

Heathrow]DESTINATION [to Edinburgh]DESTINATION
[by overnight coach]ATTRIBUTE.

VerbNet class: run-51.3.2-1
[He]THEME JOURNEYED [from

Heathrow]DIRECTION [to Edinburgh]DESTINATION
[by overnight coach]MANNER.

Similarly, in Example 4, the peripheral frame el-
ement COTHEME specified in the Self motion
frame does not have a counterpart in the respective
rolesets in the other two resources. As a result, it is
not labelled or, in the case of the VerbNet parser, is
assigned the PropBank role COMITATIVE.
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Example 4: WALK
FrameNet frame: Self motion
I hope you won’t mind if [I]SELF MOVER WALK

[home]GOAL [with you]COTHEME.
VerbAtlas frame: GO FORWARD
I hope you won’t mind if [I]AGENT WALK

[home]DESTINATION [with you].
VerbNet class: run-51.3.2.2-1
I hope you won’t mind if [I]THEME [WALK

home]DESTINATION [with you]COMITATIVE.

The comparison of the semantic descriptions pro-
vided by the three lexical resources points to the
conclusion that at least some of the differences in
the construals of verb senses may need to be re-
considered in a cross-resource perspective. The
correspondences shown in Table 1 and the analysis
of the examples demonstrate that some fine-grained
distinctions made in a resource may lead to inaccu-
rate predictions. For instance, the role COTHEME

described in the VerbAtlas RUN frame (represented
by verbs such as run) is just as applicable in the
GO FORWARD frame (e.g. walk, Example 4), al-
though it is not defined there, and the same is true
for the RUN role PURPOSE. The Self motion
frame, which is evoked by both run and walk in
the relevant senses, accounts for the respective frag-
ments of the semantic description via the peripheral
elements by the same names (Examples 4, 5).

Thanks to the alignment between VerbNet and
PropBank, the VerbNet parser suggests an accurate
label for the PURPOSE in Example 5, just as it does
for the COTHEME in Example 4. In this case, the
VerbNet-to-PropBank mapping provides a notable
example of a richer and more robust semantic de-
scription obtained through combining the strengths
of different resources.

Example 5: WALK
FrameNet frame: Self motion
[He]SELF MOVER WALKED [round]PATH [to stare

out of the window]PURPOSE.
VerbNet class: run-51.3.2.2-1
[He]THEME WALKED [round]DESTINATION [to

stare out of the window]PURPOSE.

Cross-resource comparison also matters, as it
may point to possible distinctions that have gone
unnoticed in one or more resources. Consider the
synsets {dance:1} (‘move in a graceful or rhyth-
mical way’) and {dance:2} (‘move in a pattern;
usually to musical accompaniment; do or perform
a dance’). The former, like {walk:1} is assigned the

VerbAtlas frame GO-FORWARD as it describes a
manner of motion along a route, e.g. She danced
into the room. The latter is described by the
frame DANCE defined as ‘An agent DANCES
with a co-agent...’, e.g. He was dancing tango
with his girlfriend on the shining dance floor. The
only lexical unit dance.v in FrameNet evokes the
Self motion frame. As attested by the Concise
Oxford Dictionary definition provided for it, how-
ever, it encompasses two distinct dictionary senses:
‘move rhythmically to music, typically following a
set sequence of steps’ and ‘2a: move in a quick and
light or lively way’, which may be considered as
corresponding to the distinction made in VerbAtlas.
Through this comparison, one is alerted to the fact
that a reconsideration of the FrameNet description
of dance may be necessary so as to account for the
different senses.

In such a way, the detailed exploration of resem-
blances and differences in the assignments provides
insights into the points of divergence in the con-
strual of verb semantics and presents a challenge
and an intriguing topic for research in both theoret-
ical and practical terms.

6 A corpus of annotated examples

The corpus of annotated Bulgarian examples (Sec-
tion 3.1) consists of sentences illustrating the use of
a number of representative verbs from 5 highly fre-
quent motion frames: Motion, Self motion,
Traversing, Arriving and Departing.

FrameNet provides a number of valence patterns
for each lexical unit evoking a frame. Valence
patterns represent co-occurring combinations of
frame elements attested in the FrameNet corpus,
i.e. the actual realisations of a lexical unit in con-
text. Following the Berkeley FrameNet approach,
each example in the Bulgarian corpus is supplied
with annotation that marks both the frame elements
realised in a sentence and their syntactic category
and function. In such a way, information is ob-
tained about: (i) the combinatorial properties of
the annotated lexical unit, i.e. the particular combi-
nations of both core and non-core frame elements
that actually occur in the examples; (ii) the syntax-
semantic interface, i.e. the regularities in the syntac-
tic projection of the frame elements into syntactic
positions; (iii) the syntactic groups realising the
frame elements (along with their morpho-syntactic
properties) and the prepositions, complementisers
and other lexical items that introduce them.
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Example 6 illustrates the manual annotation of
a Bulgarian sentence, with explicit marking of
the boundaries of the constituents and the type of
phrase realising each core frame element and se-
lected non-core ones. The English original of the
sentence is provided for reference.

Example 6
FrameNet frame: Self motion
A [po vodnite alei]PATH:PP PLU-

VAHA [kucheshkata]MANNER:ADVP [oshte
igove]SELF MOVER:NP.EXT.

And [other Igs]SELF MOVER:NP.EXT were DOG-
PADDLING [along the water lanes]PATH:PP.

An important feature of the FrameNet methodol-
ogy and by extension of the annotation adopted in
the Bulgarian corpus, is that syntactically non-overt
but semantically obligatory frame elements are also
marked (as null instantiations, NIs) cf. Ruppen-
hofer et al. (2016: 28–30), as illustrated below.

Example 7
FrameNet frame: Self motion
[ ]SELF MOVER:DNI:NP.EXT VARVYAHME [v

neshto kato ledena zala]PATH:PP.
[We]SELF MOVER:DNI:NP.EXT were WALKING

[through a kind of ice hall]PATH:PP.

Table 2 (see the Appendix) illustrates the distri-
bution of the most frequent valence patterns and
their syntactic expression across the five studied
frames as attested in the corpus of examples. For
generalising purposes, only the configurations in-
volving core frame elements have been presented.

Table 3 illustrates the typical valence patterns
discovered for the verb varvya (one of the Bulgar-
ian counterparts of the synset {walk:1}). Each of
them is represented in a separate row along with
the syntactic realisations attested in the dataset12.

The corpus is being expanded both in terms of
the verb coverage and the number of examples. As
certain valence patterns are much more frequent
than others, in order to obtain an accurate picture of
the combinatorial properties of verbs and the syn-
tactic realisation of frame elements other selection
procedures are being tested.

A further extension inspired by the alignment
with VerbNet and VerbAtlas that has been initi-

12To avoid redundancy, nominal (NP.EXT) and pro-drop
subjects are represented as aggregates in both tables. Pro-drop
subjects are treated as an instance of definite null instantiation
(DNI), i.e. as syntactically non-overt elements whose referent
is retrievable from the broader context.

ated involves the automatic assignment of the cor-
responding VerbNet and VerbAtlas semantic roles
based on the identification of the counterparts of
the FrameNet frame elements in the respective role-
sets, as illustrated by the example in Table 4. Based
on previous efforts (Leseva and Stoyanova, 2022),
this mapping is also assisted by the automatic an-
notation of test sentences using the VerbAtlas SRL
system and the VerbNet parser in order to confirm
or reject possible frame element-to-semantic role
alignments. This procedure will translate the inter-
operability of the resources into interoperability of
the annotation. The Bulgarian corpus is currently
made available for online search13.

7 Conclusion

The work described in this paper represents a cur-
sory dip-dive into verb semantics, aiming to de-
lineate the specifics of: (i) a cross-lingual ’deep
dive’ study implemented through the adaptation
of semantic resources developed for English to
Bulgarian; (ii) a cross-resource analysis imple-
mented through the exploration of the conceptuali-
sation of verb semantics in resources constructed
according to different theoretical frameworks. This
undertaking has been enabled through two types
of alignment: (i) a mapping between verbs (in
WordNet) and their semantic descriptions repre-
sented as FrameNet semantic frames, VerbAtlas
predicate-argument structure frames and VerbNet
verb classes and predicate-argument structures; (ii)
an alignment between equivalent facets of the se-
mantic description, e.g. between corresponding
frame elements and semantic roles or between a
semantic frame and a predicate-argument structure.
The end goal is the devising of a synergistic ap-
proach to the semantic description of verbs and the
harnessing of the wealth of linguistic information
to semantic annotation, semantic role labelling and
similar tasks.
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Appendix A

Valence pattern Frame Occurrences
[NP.EXT]THEME [PP]PATH Motion

Self motion
Traversing

55
86
23

[NP.EXT]SELF MOVER [ ]PATH DNI Self motion 45
[NP.EXT]THEME [PP]GOAL Motion

Self motion
Arriving
Departing

25
35
75
35

[NP.EXT]THEME [PP]AREA Motion
Self motion

15
37

[NP.EXT]THEME [ ]SOURCE DNI Departing 53
[NP.EXT]THEME [NP.OBJ]SOURCE Departing 38
[NP.EXT]THEME [PP]GOAL [ ]SOURCE DNI Departing 35
[NP.EXT]THEME [PP]SOURCE Departing 15
[NP.EXT]THEME [NP.OBJ]PATH Traversing 79
[NP.EXT]THEME [ ]GOAL DNI Arriving 36

Table 2: Distribution of the most frequent valence patterns across the studied motion frames.

SELF MOVER PATH GOAL SOURCE DIRECTION MANNER TIME COTHEME No.
NP.EXT PP 3
NP.EXT ADVP 3
NP.EXT PP 11
NP.EXT PP ADVP 3
NP.EXT PP + PP 1
NP.EXT PP PP 1
NP.EXT PP PP 1
NP.EXT ADVP 1
NP.EXT PP ADVP 1
NP.EXT PP PP 1
NP.EXT PP ADVP 1
NP.EXT S NP 1
NP.EXT NP 1

Table 3: Distribution of the valence patterns and their syntactic realisations for the verb varvya in the synset
{varvya:9; hodya:6} ({walk:1}). The data include 40 annotated sentences.

.
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Annotation An annotated Bulgarian sentence and its English translation annotated in the
styles of FrameNet, VerbNet and VerbAtlas

Corpus of BG
examples

[Togava]TIME:ADVP [grazhdanite]SELF MOVER:NP.EXT BYAGAHA [s chanti i ku-
farcheta]DEPICTIVE:PP [po stramnite i tamni ulichki]PATH:PP [kam dvata tunela pod
grada]GOAL:PP.

FN frame:
Self motion

[Then]TIME:ADVP [the inhabitants]SELF MOVER:NP.EXT RAN [purses and briefcases
in hand]DEPICTIVE:SABS [down the steep dark alleys]PATH:PP [to the two tunnels
under the city]GOAL:PP.

VerbNet class:
run-51.3.2

[Then]TIME:ADVP [the inhabitants]THEME:NP.SUBJ RAN [purses and briefcases in
hand]ADVERBIAL [down the steep dark alleys]TRAJECTORY:PP [to the two tunnels
under the city]DIRECTION:PP.

VerbAtlas
frame: RUN

[Then]TIME:ADVP [the inhabitants]THEME:NP.SUBJ RAN [purses and briefcases in
hand]ATTRIBUTE [down the steep dark alleys]DESTINATION:PP [to the two tunnels
under the city]DESTINATION:PP.

Table 4: An example of a manually annotated sentence according to the FrameNet methodology, its English
translation (for reference) and the automatic assignment of the roles from the relevant VerbNet class (if available)
and VerbAtlas frame, using the VerbNet parser and the VerbAtlas SRL platform. The underlined semantic roles are
assigned from PropBank.
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