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Abstract. The study is focused on the semantic and conceptual description of stative verbs.
We analyze stative verbs represented in WordNet and the corresponding frames in FrameNet
after the alignment between the two resources. After presenting a classification of stative
verbs into thematic classes, we outline the components of the conceptual description based
on FrameNet frames, the relations between them and the frame elements that describe the
frames. We attempt at building a hierarchical structure of frames for each thematic class and
a shallow hierarchy of frame elements with a view to their representation and specialization
from a more general (parent) frame to more specific (child) frames related to the general one
by means of relations such as inheritance, weak inheritance or perspectivization.
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1. Introduction

The study focuses on the semantic description of stative verbs based on the
conceptual frames in FrameNet, which offer a largely language-independent model
of the semantic representation of lexical items.

The presented results are part of a comprehensive study aimed at creating an
ontology of stative situations in Bulgarian and Russian and their linguistic modeling.
The aim of this work is to outline the principles for analysis and description of the
conceptual structure of stative predicates with a view to building a uniform and
consistent system of frames with a set of corresponding relations between them that
reflect the specific features of the semantics of stative predicates.

As a result, we offer a classification of stative predicates into thematic classes,
which is theoretically grounded on previous analyses and is further refined both from
a theoretical and from an applied perspective with a view to the FrameNet-based
conceptual description of verbs. The backbone of the classification is formed by the
verb classes defined in Paducheva (1996) and further refined in a following work
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Stative verbs: conceptual structure...

(Paducheva 2004), with clarifications and additions from Spencer and Zaretskaya
(2003) and Van Valin and LaPolla (1997).

The analysis focuses on three main aspects. First of all, we look at frames and the
configurations of the essential participants within the frames (frame elements, FEs),
which uniquely characterize individual classes and subclasses of stative situations,
as well as the main semantic restrictions imposed on FEs. Based on preliminary
observations on verbs, conclusions are drawn about the validity of the frames defined
in FrameNet and, where necessary, existing frames are adapted or new ones are
created so as to cover the semantic properties of stative verbs.

Secondly, we analyze the relationships between frames within the thematic
classes and subclasses of the classification of states. Verbs of the same class have
a common invariant semantics that is further elaborated in individual members
of the (sub)class, thus these verbs are described by a set of frames with similar
semantics exhibiting certain semantic relations between them. For example, there
are close relations between the verbs expressing desire and intention and emotion
verbs, and this is reflected by an inheritance relation between the more general and
the more specific frames (Experiencer focused emotion > Desiring). Specialization
within the class of desire predicates results in assigning several different frames to
these predicates, the most general frame is Desiring, and the more specific ones are
Intention, Preference, and Necessity related to Desiring by a hierarchical inheritance
relation. Semantic specialization is expressed through different but frame-invariant
configurations of FEs, including the narrowing of the semantics of certain FEs, the
realization of different numbers of elements in the more specific frames, some of
which have no counterpart in the superordinate frame. This, in turn, is reflected by the
semantic and syntactic restrictions on the realization of the elements.

Thirdly, the system of typical core FEs for stative frames within each class is
presented in a shallow hierarchy, in which the FEs are described with their realization
in different (groups of) frames within each class.

The research and created resource of stative frames and description of typical
FEs can find application for the purposes of automatic identification of stative
predicates and their corresponding arguments in text (semantic role labeling),
semantic disambiguation, etc.

2. Overview of Studies on Stative Predicates

Stative predicates are studied from several theoretical and applied perspectives:
(1) in terms of their semantically-grounded syntactic behavior (Levin 1993; Pinker
1989; Goldberg 1994, among many others); (ii) their thematic structure (Chafe 1970;
Longacre 1976; Van Valin, LaPolla 1997) or conceptual description (Fillmore 1982),
and (iii) their aspectual properties (Vendler 1957; Dowty 1979; Pustejovsky 1991;
Van Valin, LaPolla 1997, to mention but a few). An intriguing research problem is the
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interaction between the two types of description, especially in view of the specifics of
aspectuality in the Bulgarian language.

To the best of our knowledge, the most complete description of states from
the point of view of their invariant semantics and similar syntactic behavior was
presented for Russian by Paducheva (Paducheva 1996) with subsequent additions in
a following work (Paducheva 2004). An overview of this classification with a focus
on Bulgarian and in comparison with Russian is offered in Leseva et al. (Leseva et al.
2021a; Leseva et al. 2021b). Another, more generalized classification is proposed by
Van Valin and LaPolla (1997). The comparative analysis of these studies demonstrates
that a different scope of the description of the states and a different granularity of the
individual classes are applied.

Studies of the aspectual properties of predicates consider states as one of the main
aspectual classes (Vendler 1957; Dowty 1979; Pustejovsky 1991; Van Valin, LaPolla
1997, among others). In general, states are characterized as non-dynamic and temporally
unbounded predicates, which are represented by the following combination of features
[+static]; [telic]; [-punctual] (Van Valin, LaPolla 1997: 92-93). Distinctions are
also drawn within the class of stative verbs. Carlson (1980) divided states into two
groups: properties of objects (individual-level properties) and properties of intervals
(stage-level properties), the former being valid at any moment, and the latter — during
a certain time interval. The predicates of the first type express permanent properties
or states of an object (Ivan believes in ghosts), and the predicates of the second type
correspond to transitory, temporary states (/van lives in a flat). Within stative situations,
Paducheva distinguishes between properties and relations, on the one hand, and states,
on the other (Paducheva 1996: 126). The former are permanent, atemporal, while the
latter are temporally localized. Moreover, states can be temporary, localized in a given
relatively short time interval, or permanent, localized in extremely long time intervals
(Paducheva 1996: 136-137). The distinction is motivated by the linguistic behavior
of the individual subclasses in terms of their compatibility with different temporal
expressions (now, always, etc.), the possibility of expressing repetition, of using an
inceptive (with begin, start), etc.; their compatibility with circumstantial expressions
for place, etc. In the classification presented by Paducheva (1996: 129-131, 136—138,
149—-151) semantic classes are combined with aspectual ones.

Here we adopt the classification of stative predicates presented by Paducheva
(1996, 2004) supplemented and revised with classes from other classifications
(Spencer, Zaretskaya 2003; Van Valin, LaPolla 1997), following roughly the analysis
presented in Leseva et al. (2021a, 2021Db).

3. Stative Verbs in Lexical-Semantic Resources

The present study relies on two main resources — WordNet and FrameNet, and in
particular, verbs representing stative predicates in both resources.
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3.1. WordNet

WordNet' (Miller 1997; Fellbaum 1998) is a large lexical database that
represents comprehensively conceptual and lexical knowledge in the form of a
network whose nodes denote cognitive synonyms (synsets) interconnected through a
number of conceptual-semantic and lexical (including derivational) relations such as
hypernymy, meronymy, etc. The main relation that determines WordNet’s structure is
the relation of hypernymy.

The original Princeton WordNet has prompted the construction of similar linked
networks, including for Bulgarian and other Balkan and Slavic languages, among
others, where the corresponding synsets in individual wordnets are related to each
other through unique interlingual identifiers. The lexical and conceptual knowledge
is thus aligned cross-linguistically, which makes it possible for inter-lingual studies
of semantic and syntactic correspondences to be conducted. In this paper we use the
data from the Princeton WordNet and the Bulgarian WordNet (Koeva 2006).

3.2. FrameNet

FrameNet (Baker et al. 1998) is a resource which couches lexical and conceptual
knowledge in the apparatus of frame semantics. Frames are conceptual structures
describing particular types of objects, situations, or events along with their components,
called frame elements, or FEs (Baker et al. 1998; Ruppenhofer et al. 2016). For
our purposes, we deal particularly with core FEs, which instantiate conceptually
necessary components of a frame, and which in their particular configuration make a
frame unique and different from other frames. Frames in FrameNet are exemplified
by a set of lexical units (LUs) where a LU is a pairing of a word with a meaning
and its conceptual semantics is represented by the frame. FrameNet’s theoretical
framework has been adopted for Bulgarian and extended into an even richer model
which accounts for language-specific features, including verb aspect, semantic and
syntactic diatheses and syntactic alternations, among others (Koeva 2010).

FrameNet frames are organized into a hierarchical network by means of a number
of hierarchical and non-hierarchical frame-to-frame relations (Ruppenhofer et al.
2016: 81-84). Here we list the hierarchical relations, which bear most relevance to
the internal structure of thematic verb classes. These are: Inheritance — a relationship
between a parent frame and a more specific (child) frame, such that the child frame
elaborates the parent frame; Uses (also called ‘weak inheritance’) — a relationship
between two frames where the first one makes reference in a very general kind of way
to the structure of a more abstract, schematic frame; Perspective —a relation indicating
that a situation viewed as neutral may be specified by means of perspectivized

! https://wordnet.princeton.edu/; Princeton WordNet may be explored online at: http://
wordnetweb.princeton.edu/perl/webwn.
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frames that represent different possible points-of-view on the neutral state-of-affairs;
Subframe — a relation between a complex frame referring to sequences of states and
transitions, each of which can itself be separately described as a frame, and the frames
denoting these states or transitions.

In this paper, we explore stative frames and their corresponding FEs in order to
outline the typical frames providing conceptual description of predicates within each
of the semantic classes. Stative frames in FrameNet stem from the top node State; it
describes a state-of-affairs where a concrete or abstract entity (Entity) persists in a
stable situation called a State. The set of frames inheriting State includes over 130
members and covers many of the thematic classes of stative predicates. Stative frames
are identified outside the State frame tree (Section 3.3).

The verbs associated with the studied frames are compiled from FrameNet (the
verb language units that evoke the relevant frames) and from WordNet by virtue of
the alignment between the two resources. For this purpose, we use a mapping of
WordNet verb synsets to FrameNet frames in order to use the frames as the means
to describe the conceptual structure of the verb predicates. The mapping approaches
and procedures employed previously and the obtained results are summed up in
Leseva, Stoyanova (2019, 2020a, 2020b). At present, we use a mapping of around
6,000 synsets with assigned frames that have been manually verified. With respect to
stative predicates we have observed that only about 42% have a frame assigned and
verified. One of the reasons is that FrameNet still lacks a fully adequate set of frames
to describe the properties and semantic and syntactic restrictions of stative predicates.
This necessitated the devising of new stative frames (see Section 5.1.4).

3.3. Dataset Compilation

Our dataset consists of WordNet verb synsets with stative meaning, which have
been assigned frames from FrameNet. Our analysis uses both information extracted
from WordNet (such as synonyms in the dataset, translational equivalents in Bulgarian,
Russian and English) and frame description and relations from FrameNet (description
and semantic restrictions of FEs, frame-to-frame relations of inheritance, etc.).

A set of procedures has been applied for the selection of stative verbs to be
included in the dataset aiming at representativeness across thematic classes of stative
predicates (see Section 5).

(1) Synsets from WordNet were selected on the basis of their membership to
the semantic class of stative verbs, along with their hyponyms regardless of their
semantic class®. These include predicates with various semantics belonging to the

2 The verbs in WordNet are divided into 15 semantic primitives, such as verb.change,
verb.social (verbs of social interaction), verb.motion, verb.cognition, etc. (Miller et al. 1991;
Miller, Fellbaum 2007). Stative verbs fall within the class verb.stative, a heterogeneous group
united by a shared membership to the aspectual class of states. Some stative verbs are found
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aspectual class of states. In this way we extracted 752 synsets of the category verb.
stative as well as another 155 synsets of other categories such as verb.emotion, verb.
cognition, etc.

(2) Using the mapping between WordNet and FrameNet, we extracted synsets
which have been assigned particular stative frames from FrameNet that have been
selected as representative for the thematic classes although not directly descending
from State (see Section 5). In this way we complemented the dataset with additional
1306 synsets. Further, we also added synsets where their assigned frames were related
to these frames (additional 608 synsets).

(3) We also extracted synsets which have been assigned stative frames from
FrameNet. These are frames related by inheritance (Is Inherited by) or weak
inheritance relations (Uses) to the frame State (Definition: An Entity persists in a
stable situation called a State). Another 194 synsets have been added to the dataset.

(4) Additionally, we supplemented the data with verbs from specific semantic
classes by manually selecting relevant synsets and WordNet trees. For example,
in order to ensure coverage of speech states we extract verbs of the class verb.
communication and manually select subtrees such as disagree:1; differ:1; dissent:2;
take issue:1 ‘be of different opinions’ and its hyponyms, or individual synsets such
as excuse:2; explain:1 ‘serve as a reason or cause or justification of’. Using this
approach we added a total of 61 synsets to the dataset for the classes of Speech states,
Emotions, Perceptive states, etc.

Using the procedures, we have compiled a dataset of 3076 verb synsets. Each
selected synset has been assigned to a thematic class automatically based on the frame
they were mapped to. The relevant frames in each thematic class have been selected
manually on the basis of the actual verbs suggested as examples in the classification
of Paducheva (1996, 2004) and supplemented with their synonyms, with other verbs
evoking the same frame and verbs evoking closely related frames. The inventory of
frames to select from has been derived from the structure of FrameNet, starting with
the most abstract stative frame State and its descendants (frames related to it through
frame-to-frame relations). The stative frame inventory has been further supplemented
with frames assigned to verbs with stative meaning (having the WordNet class verb.
stative) or hyponyms of such verbs.

In such a way, both lexical resources have been used to enrich the set of stative
verbs and frames, as well as to complement each other. 1817 synsets are assigned to
thematic classes with 1259 synsets for which a suitable class could not be determined
automatically.

in other groups to which they belong semantically, for example, in the class of cognitive
verbs, verbs for emotions, bodily states, possession, etc. The division of the nouns and verbs
into classes reflecting the semantic primitive distinction, along with short definitions of the
primitives are available at: https://wordnet.princeton.edu/documentation/lexnamesSwn.
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Subsequently, FrameNet frames assigned to the selected verbs have been
analyzed with a view to the (hierarchical) relations between them, in order to
build a uniform conceptual description of each stative verb class and to deduce the
generalized invariant frame characterizing each class.

Thematic class #synsets [ Thematic class #synsets

a1 |Physical parameters and| 3, | 5y | gocech states 206
inherent properties

A2 [Spatial relations 291 B2 | Intent, will and desire 78

A3 Relations between facts and 63 B3 | Modal states 67

events

Relations between objects
A4 |and sets: inclusion, | 372 B4 | Observed (perceived) states 46
similarity, possession

Physical and physiological

AS | Semiotic relations 24 B5 61
states

A6 | Properties of set 5 B6 qutlonal states,' relations 124
and internal experiences

A7 |[Disposition 7 B7 | Mental states 315

C |Behaviors 11 B8 | Perceptive states 33

D |Occupations 7 B9 Predicates of existence and 73

presence

Table 1. Distribution of thematic classes in the dataset.

4. Classification of Stative Predicates with a view to their Conceptual
Description

The proposed classification of stative predicates (Figure 1) unifies information
from several sources aligned and enriched so as to form a consistent semantic
and syntactic description. The classification is based on the verb classes defined
in Paducheva (1996, 2004), with clarifications and additions from Spencer and
Zaretskaya (2003) and Van Valin and LaPolla (1997).
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A. Inherent properties
and relations

fA’I. Physical parameters
and inherent properties

I—[AZ. Spatial relations

A3. Relations between
facts and events

STATIVE PREDICATES
B. States

B1. Speech states

B2. Intent, will and desire

E

B6. Emotional states,
relations and internal
experiences

B3. Modal states

B7. Mental states

B4. Perceived states

[
{
[
[

[

—[ C. Behaviours ]

—[ D. Occupations ]

B8. Perception states

A4. Relations between
objects and sets: inclusion,
similarity, possession

B5. Physical and
physiological states

B9. Predicates of
existence and presence

AS5. Semiotic relations

—[ AB6. Properties of sets
—[ A7. Disposition

)
)
)
|
)
J
)

Figure 1. General thematic classes of stative predicates.

The skeleton of the classification is formed by the FrameNet frames that serve as
subclasses of each thematic verb class, presenting various levels of specialization or
modification within the class. The classification thus represents a shallow conceptual
hierarchy, where each general classification category is instantiated by a number of
more specific subclasses (frames) and verbs that belong to these classes.

For instance, the thematic class of Intent, will and desire, which is closely related
to the class of Emotional states, relations and internal experiences, is represented by
four frames: Desiring, Preference, Purpose and Needing. The semantic similarity
among these frames is reflected in the hierarchical organization of this part of
the FrameNet structure (Figure 2). The frame Desiring may be considered as the
prototypical or invariant frame, which describes the semantics of the class in most
general terms. Its semantics is further elaborated, specified or perspectivized in the
remaining frames. Preference inherits Desiring (i.e. the relation Inheritance holds
between them), which is evident in the correspondence between the configuration
of the FEs of the two frames. The more specific frame has one more FE that models
additional aspects of the meaning. The frames Purpose and Needing use the frame
Desiring: the weak inheritance between the parent and the children corresponds to
the different FE configurations; yet there is strong correspondence between parts of
them (see Section 5.3.2 and Figure 11).
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[BZ. Intent, will and desire ]

v

Frame: Desiring
Experiencer | Event |
Focal_participant |
Location_of_event

Synset: eng-30-01825237-v
desire:1; want:4 ‘feel or have a
desire for; want strongly’
verb.emotion

Frame: Preference
Experiencer | Event |
Focal_participant |
Location_of_event | Contrast

‘Synset: eng-30-01826498-v )
Frame: Purpose prefer:2 ‘like better; value more

Agent | Goal | Means | Attribute | highly”
Value verb.emotion

Synset: eng-30-00704690-v
plan:1 ‘make plans for
Frame: Needing something’

Cognizer | Requirement | verb.cognition

Dependent | Consequences

Synset: eng-30-01189113-v
need:3 ‘have or feel a need for’
verb.consumption

Figure 2. Internal organization of the thematic class of Intent, will and desire (dashed lines
show weak inheritance based on the Uses frame-to-frame relation in FrameNet).

The classification is further fleshed out by verbs that evoke the different frames
in each thematic class, which share the common conceptual description outlined in
the frame’s definition and represented as a similar configuration of FEs. The specific
selectional restrictions of the FEs, along with the typical semantic and syntactic
patterns, however, may vary within certain limits for the individual verbs in the
frame. Consider the frame Desiring whose FrameNet description is partly displayed
in Example 1.

Example 1.

(FrameNet) Frame Desiring®. Definition: An Experiencer desires that an
Event occur. In some cases, the Experiencer is an active participant in the Event,
and in such cases the Event itself is often not mentioned, but rather some Focal
participant which is subordinately involved in the Event.

3 Each frame (along with the frame-to-frame relations and the lexical units that evoke
them) may be accessed through the online FrameNet interface: https:/framenet.icsi.berkeley.
edu/fndrupal/framenet_search. We use the frame and FE definitions provided there.
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Core FEs: Event [State_of affairs]; Experiencer [Sentient], Focal participant
[Entity]; Location_of event [Location]

FrameNet examples:
only WANTED [one piece of candy]
was EAGER [for him]

[I]EXPERIENCER FOCAL_PARTICIPANT"

[The company] [to leave as soon

as possible]

EXPERIENCER FOCAL_PARTICIPANT

EVENT"

WISHES [you] [here]

[The prln(.:e]EXPERIENCER
before matins.

FOCAL_PARTICIPANT LOCATION_OF_EVENT

(WordNet) Part of the hypernym tree of desire:1; want:4 with corresponding
lexical units in the FrameNet frame Desiring

- desire:1; want:4 ‘feel or have a desire for; want strongly’

-- wish:4 "hope for; have a wish’

-- fancy:2; go for:4; take to:1 ‘have a fancy or particular liking or desire for’

-- feel like:1 ‘have an inclination for something or some activity’

-- crave:2; hunger:2; thirst:1; starve:S; lust:2 ‘have a craving, appetite, or

great desire for’

-- hanker:1; long:8; yearn:3 ‘desire strongly or persistently’
--- ache:l; yearn:2; yen:1; pine:l; languish:3 ‘have a desire for
something or someone who is not present’

-- ambition:1 ‘have as one’s ambition’

Verbs such as desire and want express more general meaning and impose fewer
selectional restrictions on their FEs as compared to verbs such as hanker, yearn,
long, pine, languish, ache, ambition, feel like, etc. An obvious difference among the
individual verbs in the thematic class would be that the selectional restrictions on
the FEs Focal participant and Event would be partially distinct. For instance, the
Focal participant or Event associated with feel like would most likely be something
to eat or drink or an associated activity, while the ones typical of ambition or aspire
would tend to be abstract activities, state-of-affairs or entities.

The variations in the semantics of individual verbs have to do not only with the
selectional restrictions of the FEs, but with the actual configurations of FEs observed.
Semantic patterns involving the Experiencer, the Focal participant and the Event
are found with various verbs from the class, while semantic patterns including the
FE Location of event are more verb-specific; they are thus more feasible with the
prototypical representatives of the class, i.e. want and desire, more difficult to find
with yearn, long, pine, etc. and quite unfeasible with ambition or feel like.

While the general thematic classes are set out in advance on the basis of existing
classifications of stative verbs, the frames (and the associated verbs) relevant to
each thematic class are identified empirically on the basis of the extensive verb lexis
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provided in WordNet. The analysis results in the further refinement of the classification
by redefining, enriching and subdividing the classification categories.

5. Modeling the Thematic Classes of Stative Predicates

5.1. Outline of the Model

Each thematic class is represented by a number of FrameNet frames that
capture finer-grained semantic distinctions among the verbs in each class. The
interconnectedness established through frame-to-frame relations within the thematic
classes attests to the internal organization of the lexis (more explicit in WordNet’s
hierarchical structure) and translates into the structured conceptual description of
semantically related portions of the verb lexicon.

5.1.1. Frames Representing a Thematic Class

For each thematic class we determine an invariant frame that represents the verbs
in the class in a generalized form by including the most essential, invariant FEs common
to the class. The invariant frame can be either an existing FrameNet frame or an abstract
construct. A class with a well-defined internal structure typically includes an invariant
frame that is situated close to the root or is itself the root of the frame hierarchy. It is
generally specified so as to accommodate its more specific descendants. The FEs whose
specific configurations determine the frame are also more generally defined than the
FEs of the more specific frames in the given thematic class.

The frames within the thematic class elaborate on the invariant frame. In
a well-defined class, at least a large part of the more specific frames are direct or
indirect descendants of the invariant frame, i.e. they are related to it by means of
one of the hierarchical frame-to-frame relations specified above. We pay particular
attention to the Inheritance, Uses and Perspective relations as implementations of
the taxonomic relation and the inheritance of semantic information. Basically, with
the Inheritance relation each semantic fact about the parent must correspond to an
equally specific or more specific fact about the child (Ruppenhofer et al. 2016, p.
81-82), which translates as correspondence between entities, FEs, frame relations
and semantic characteristics in the parent and the child frame (Petruck 2015). Uses
has been specified as a relation in which only some of the FEs in the parent have a
corresponding entity in the child, and if such corresponding elements exist, they are
more specific (Petruck 2012). Perspective is defined as similar to, but more specific
and restrictive than Using (Ruppenhofer et al. 2016: 82) indicating that a situation
viewed as neutral may be specified by means of perspectivized frames that represent
different possible points-of-view on the neutral state-of-affairs. Thus the more specific
frames elaborating on the invariant frame of a thematic class are characterized by
more concrete configurations of FEs; this may be implemented in various ways:
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by including more FEs that model additional participants and aspects of meaning;
by excluding one or more FEs of the parent frame; by defining more specific FEs
that correspond to the more specific semantic content of a participant; by profiling a
particular FE (different from the one profiled in the parent frame); by incorporating a
FE, etc. (see Section 5.1.2).

The frames specifying a given thematic class do not always form a straightforward
hierarchy, which may reflect the fact that some classes are inherently more incoherent
and the relevant frames pertain to unrelated parts of the frame network. This is the
case, for instance, with the class Relations between facts or events (see Section 5.2.3
and Figure 5). It is represented by frames that describe temporal and logical relations,
contingency, dependence, etc., which belong to different parts of the taxonomic
structure of FrameNet (combines frames stemming from Relation, Contingency,
Evidence). In such cases, we establish a shallow hierarchy derived from the observed
data and define a generalized invariant frame to describe the common features of the
thematic class.

There are also cases of predicates that combine conceptual features of more
than one class, or are borderline states. For example, the frame Worry uses Emotions
and inherits from Cogitation, so it combines features from both classes — Emotional
states, relations and internal experiences and Mental states. Although for the sake
of consistency we place it only under the frame Emotions and the corresponding
thematic class, its cognitive aspects and relations to cognitive frames should also be
considered.

The possibility for describing the thematic classes by means of FrameNet
substructures of closely-related frames attests to both the sound theoretical grounds
of the verb classes and the conceptual description in FrameNet, which originate from
different linguistic schools and theoretical backgrounds.

5.1.2. Frames Specialization

The observations on hierarchical relations, especially on the more populated ones,
such as Inheritance and Using (weak inheritance), shed light on the specialization that
takes place from parent to child in the taxonomic (inheritance) hierarchy. We analyze
the changes in stative frames within thematic classes where frame specialization deals
with including/excluding FEs that correspond to aspects of the state (e.g., attributes
that characterize it), reducing the scope of the frame by imposing certain semantic
restrictions, profiling of particular FEs, etc. Moreover, some thematic classes are
similar and the FrameNet frame-to-frame relations facilitate the distinction between
the thematic classes.

The modifications that occur in the conceptual and semantic structure of stative
verbs, reflected in the corresponding FrameNet frames, include (but are not limited
to) the following:
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(1) Reducing the number of core FEs by incorporating one of them in the
frame and/or verb meaning. Example 2 shows the frame Worry which uses the frame
Emotions, both representing the class of Emotional states, relations and internal
experiences. In one child frame, Feeling, the FE State is conctretized into Emotional
state, while in the child Worry it is incorporated into the meaning of the frame and its
corresponding verbs.

Example 2.

(FrameNet) Parent frame Emotions: Experiencer | Topic | Stimulus | Expressor
| State | Event

Definition: An Experiencer has a particular emotional State, which may
be described in terms of a specific Stimulus that provokes it, or a Topic which
categorizes the kind of Stimulus. Rather than expressing the Experiencer directly, it
may (metonymically) have in its place a particular Event (with participants who are
Experiencers of the emotion) or an Expressor (a body-part of gesture which would
give an indication of the Experiencer’s state to an external observer).

Child frame Feeling: Experiencer | Emotion | Emotional_state | Evaluation
Definition: In this frame an Experiencer experiences an Emotion or is in an
Emotional_state.

Child frame Worry: Experiencer | Topic

Definition: An Experiencer continually thinks about some Topic whose
consequences are important to the Experiencer and considered not yet known or
resolved.

(2) Reducing the scope of the frame through imposing more strict selectional
restrictions on the FEs. For example, the FE Theme (Semantic type: Physical object)
in the parent frame Abounding with is represented in the child frame Lively place
by the FE Individuals (Semantic type: Sentient) engaged in an Activity (Example 3).

Example 3.

(FrameNet) Parent frame Abounding with: Theme | Location
Definition: A Location is filled or covered with the Theme.

Child frame Lively place: Location | Activity | Individuals
Definition: A Location is characterized by a high amount of (often goal-oriented)
Activity, or metonymically, with Individuals who are engaged in the activity.

(3) Profiling different FEs in different children frames or profiling a different
FE in the child frame than in the parent frame. Example 4 shows the non-lexical
frame Requirement scenario which is used in two frames — Have as requirement
which profiles the Requirement or the Required entity and describes (dependency)
Relations between facts and events, and Being necessary which profiles the
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Dependent and refers to the class of Modal states. Modal verbs are not represented in
Princeton WordNet and have been additionally included in the Bulgarian WordNet.

Example 4.

(FrameNet) Frame Requirement scenario: Dependent | Requirement |
Required_entity

Definition: One state of affairs, the Dependent, cannot occur without another
state of affairs, the Requirement, or an entity, Required_entity, also occurring.

Frame Have as_requirement: Dependent | Requirement | Required entity

Definition: The obtaining of a Requirement state of affairs or the presence of
a Required_entity is profiled as a prerequisite for the obtaining or occurring of a
Dependent state-of-affairs.

Frame Being necessary: Dependent | Requirement | Required_entity
Definition: A Dependent state-of-affairs has a Requirement as a prerequisite
for obtaining or occurring.

Requirement_scenario Dependent | Requirement | Required_enfity A3. Relations between facts and
Have_as_requirement: Dependent | Requirement | Required_entity events

Being_necessary: Dependent | Requirement | Required_entity
\[ B3. Modal states ]

Some of the types of specialization are being studied as a point of departure for
defining more narrow-scope frames that would allow for more precise predictions
about the selectional restrictions and the syntactic realization of FEs.

5.1.3. Relations between Core FEs

In addition, as part of the conceptual description we construe the relationships
between pairs of counterpart FEs in the parent and the child frame, i.e. ones that
participate in a situation in the same manner and have similar or identical semantic
content. In particular, for each thematic class we are interested in the FEs of the
invariant frame and the ways they are concretized in the FEs of the child frames
describing the class. Such correspondences are obvious where the relevant FEs are
the same across frames (e.g., Experiencer in all frames describing the class Emotional
states, relations and internal experiences, see Figure 15), but this idea can easily be
extended to some pairs of more general and more specific FEs (e.g., the FE Stimulus
in the Emotions_by stimulus (parent) frame and the FE Situation in the (child)
frame Other situation_as_stimulus within the class Emotional states, relations and
internal experiences, see Figure 15) as the relationships between them are implicit
and derivable from the frame-to-frame relations (Litkowski 2012: 8-9).
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As a given FE may be part of the conceptual description of various frames,
the definition of such correspondences is not universal across frames (e.g., the
correspondence between the FEs Entities in the frame Relation and Profiled event
and Landmark_event in the frame Simultaneity does not establish a relation between
Entity and Event in general, e.g. between the FEs in the frames Graded_attributes
and Capability such correspondence does not exist). Therefore, we consider such
correspondences only within pairs or trees of frames. For our purposes we have
mapped automatically the candidate FE counterparts using a set of heuristics and
have subsequently verified them manually.

The alignment between more general and more specific FEs affords making
generalizations over participants with similar semantics and function in the conceptual
description of similar frames and referring to FEs of different levels of semantic
description while keeping the correspondence between them. Both from a theoretical
and an applied perspective using too-fine grained FEs with only a couple of instances
may conceal or make it harder to capture existing semantic generalizations, while
resorting to too general ones would lead to missing important differences. Providing
a strategy for reducing the number of FEs while keeping them apart if necessary
has been found to improve the performance of parsing and semantic-role labeling
systems (McConville, Dzikovska 2008; Matsubayashi et al. 2009; Litkowski 2012).

5.1.4. Definition of New Stative Frames

New frames are suggested in two cases: (1) where a thematic class of verbs has
no suitable frames to match their conceptual description; and (2) where a suitable
stative frame is not defined in FrameNet to match its non-stative counterpart(s). The
missing frame is defined using the conceptual description of the available frame
considering the changes in the FEs, as well as the relations between the new frame
and other frames and in particular, its place in the FrameNet hierarchy. In the latter
case, i.e. where there is a missing frame presupposed by the FrameNet structure, the
definition of new frames is modeled on the example of the triple Attaching (causative),
Becoming attached (inchoative) and Being attached (stative).

The thematic class of Spatial relations includes predicates for locative relations
as well as predicates describing the spatial positioning of immobile objects (often
geographical objects and landmarks). While the locative relations are well presented in
terms of FrameNet frames (see Figure 4), the spatial positioning was not well covered.
This is why we introduced the frame Spatial configuration (Definition: A Figure is
located relative to a Ground location in a certain Configuration/Shape) which inherits
the frame Locative relation and has FEs Figure, Ground and Configuration/Shape.

The class of Disposition predicates, which describes inherent tendencies or
propensities of entities to exhibit certain behavior or to react or respond to stimuli or
when being operated upon, does not have a set of frames to describe the properties
of these verbs. Most verbs of this class are derived from dynamic verbs via diathesis
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(e.g., from the original verb bend ‘to form a curve’ we derive bend ‘to have the
property to change shape so that to form a curve’). However, as disposition verbs
they change their conceptual structure, most evidently by dropping the FE Agent
and by profiling the Theme or the Patient. Further, some of the FEs lose their core
status, e.g., compare: [Ipesedox cmuxomeopeHuemo om auenuticku Ha ovreapcku ‘1
translated this poem from English into Bulgarian’ — even if not expressed, the source
and target languages are assumed) vs. [loesusma ce npegexcoa mpyono ‘Poetry does
not translate well’* (in principle). Further differences between the dynamic and the
disposition predicate are restrictions on taking part in nominalization and inceptive
use. In this case we formulated a separate frame to cover the class of Disposition
predicates, the frame Disposition which inherits from Capability (see Figure 9).
Further, the frame can form child frames depending on the frame of the original
active verbs but at present we do not employ such distinctions.

5.2. Inherent Properties and Relations

Here we present the structure of frames for each thematic class of stative verbs
for inherent properties and relations, while in Section 5.3 we discuss the thematic
classes of states and in Section 5.4 we briefly cover the classes of behaviors and
occupations. Solid lines connect frames related through Inheritance relation, dashed
line shows weak inheritance through Uses relation, and dotted line points to a
Perspective relation between frames. Black nodes denote frames that are not included
in the class, but are present in the hierarchy to show inheritance relations between the
frames. Similarly, shaded nodes in the frame hierarchical structure show frames that
are more general and only part of the lexical units that instantiate them belong to the
class; often these spread across several classes and even cover entities outside of the
class of stative verbs.

5.2.1. Physical parameters and inherent properties

The class of Physical parameters and inherent properties encompasses several
frames that describe a relation between an entity and a salient attribute of the entity
or the attribute’s value. As these properties belong to different domains, the frames
do not form a coherent hierarchy.

Part of them inherit from Gradable attributes and respectively describe scalar
attributes defined on the basis of various inherent features. Capacity (Kymusima
emecmea 3 iumpa = The box takes 3 liters) refers to the inherent ability of an Entity®

* The Bulgarian examples are adapted from Internet or FrameNet, usually shortened or
simplified to save space.

5 Co-indexation of frame elements marks the correspondence of pairs of elements in the
relevant frames.
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A1_FRAME_Physical_parameters_and_inherent_properties:

Measure_scenario: Entity' | Atiribute= | Value” | Degree | Count | Unit

Dimension: Object! | Dimension? | Measurement? | Degree

Gradable_attributes: Entity" | Degree~ | Attnbute< | Value” | Place

Capability: Emjty1 | Degree | Event
Capacity: Entity! | Theme? | Degree

Range: Event! | Instrument’ | Distance? | Participant

Abundance: Collection! | Quantity’ | Degree | Place

Expensiveness Intended event! | Goods' | Asset® | Degree | Payer

Amounting_to: Numbers? | Attribute? | Value?

Figure 3. Structure of the thematic class Physical parameters and inherent
properties.

to contain a Theme, the latter being a numerical expression of the Entity’s capacity, and
thus corresponding to the frame element Value in the parent frame. Range (Ilywrxama
oue na 100 mempa = The rifle ranges 100 m) describes the property of an entity,
the Instrument (operated or controlled by a deprofiled Participant), to interact with
things within a certain spatial extent, whose value is defined by the frame element
Distance. The type of occurrence (Event) whose effect extends over the Distance
may also be expressed. Abundance (Tpesonacnume éudose, koumo uzodouaicmean
no mesu mecma, psoko ce convckeam ¢ ecmecmeenu épacosée => The herbivorous
species abounding in this area rarely encounter any natural predators) deals with the
relation where a Collection of entities occurring in a Place has a Quantity defined as
a particular Measure. The attribute that serves to define the scale is incorporated by
the lexical units in all three frames.

The frame Dimension (Kymusma mescu 3 ke = The box weighs 3 kg), which
perspectivizes the Measure scenario, concerns lexical units that express a physical
entity’s (Object’s) value (Measurement) with respect to some physical attribute
(Dimension).

The remaining frames, Expensiveness (Kymuama mu cmpyeawe 5 1esa = The
box cost me 5 leva) and Amounting to (Tvanama naépossa nowe 1000 oywu =
The crowd amounts to at least a thousand people), are either orphans or belong to
other parts of the FrameNet hierarchy. Nonetheless, they align very well with the
conceptual configurations described above. The first one describes a situation in which
a Payer gives up the use of an Asset in order to achieve an Intended event (gaining
possession of some Goods or receiving a Service). The Goods or the Intended event
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thus correspond to the parent frame’s Entity being affected and the Asset is the value
of the non-profiled or incorporated attribute.

With Amounting to the absolute Value of a quantifiable Attribute of an item is
determined by adding up the values of the individuals or parts that make up the item,
which is not expressed as a separate constituent but is presupposed by the concept of
Attribute. Alternatively, a set of Numbers whose sum is the Value associated with the
set may be expressed instead of the Attribute.

An appropriate invariant frame describing this class is the non-lexical frame®
Attributes, which encompasses an Entity that has a particular Attribute with some
Value. As shown, the invariant frame elements are realized differently in the children
frames depending on their specifics.

5.2.2. Spatial relations

A2_FRAME_Spatial_relations:

State: Entity

Locative_relation: Figure! | Ground? | Profiled_region®

Interior_profile_relation: Figure' | Ground~ | Profiled_region”

surrounding: Figure' | Ground? | Profiled_region3

Spatial_configuration: Figure1 |Grr:1und2 | Configuration

Supporting: Supported! | Supporter?

Eclipse: Eclipsed’ | Obstruction?

Figure 4. Structure of the thematic class Spatial relations.

Most verbs denoting location and spatial configuration evoke frames that elaborate
on the invariant Locative_relation which describes the location of a Figure in relation

¢ Non-lexical frames are high-order abstract frames describing complex events that are not
evoked by any language units in a given language (but may be in another language); they serve
purely to connect two (or more) more specific frames semantically (Rupenhoffer et al. 2016: 80).
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to a Ground (in the sense of Talmy 1972). The abstract frame is a direct descendant
of State, one of the roots in the FrameNet frame structure. Locative relation’s own
descendants denote various elaborations on the locative relation.

Some of the frames model the spatial position or placement of an object, Theme
(a specialization of the Figure) with respect to a particular grounded Location: the
weakly inheriting Being located (I paouemo neamcu ¢ pasuunama = The town lies in
the valley) describes a stable unchanging position of the Theme, while Distributed
position (I{eeme kpacu xocama 1t = A flower decorates her hair) denotes the spread
or dispersal of the Theme over many or all subregions of the Location. The position
of the Figure may be further specified as being in close proximity to or in contact
with the Ground, as in Adjacency (Hecoéama nuea epanuuu ¢ 2opama = His field
borders with the wood) and Spatial contact (LLIxagpvm ce donupa 0o pamxama na
spamama = The cupboard touches the door frame).

The relation between the Ground and the Figure may be construed as one
modeling the spatial features in combination with additional aspects of meaning.
Thus Containing (Kawonvm cwowporca 100 mempaoxu = The box contains 100
notebooks) reconceptualizes the invariant FEs as a Container and the Contents held
within its physical boundaries. In Abounding with (Ezepomo 2emarcu om puda =
The lake teems with fish) the Location is filled or covered by the Theme(s), while
its descendant Lively place (Decmusarnama 3ana Kunu om cvoumus moea jisimo
= The Festival Hall buzzes with events this summer) further specifies the Location
as a place abounding with moving Theme(s) or busy Activity. Surrounding (I opu
ooeparxcoam cenyemo = The woods surround the village) describes a locative
relation where the Figure is placed around, on all or some sides of the Ground.

Path_shape, which inherits directly from State and uses Locative relation,
describes lexical units (Pexama avkamywu npes nusunama = The river winds
across the valley) that denote the fictive motion of a land or artificial form (Road) with
respect to what may be construed as the different aspects of a Location, including the
Source (initial point), the Goal (end point), the Path (trajectory), etc. More precisely,
these verbs are usually stative meanings of motion verbs and denote the perceptions
of a real or imaginary observer of the way the Road extends in space as he or she
perceives it (Paducheva 2004: 384).

A newly defined frame, Spatial configuration (Ha cmenama eucewie consima
Kapmuua 6 cmapuHua pamka => A large painting in an antique frame hung on the
wall), deals with lexical units that combine the semantics of a locative relation and
static configuration or spatial arrangement of an object. The frame inherits Locative
relation and is characterized by the following FEs: an object whose location or spatial
properties are described (Figure), Ground (which serves as a basis for describing the
location of the Figure) and Configuration (which describes the configuration formed
by the entire Figure).

In addition to these related frames, we have identified a couple of others that
belong to a different place in the FrameNet frame hierarchy but may be considered as
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construing a kind of locative relation. Supporting (Yemupu Ovpsenu epedu kpensam
noxpusa = Four wooden beams hold the roof) may be viewed as a relation between
a specific kind of Location (a structure or object that provides physical strength and
support), the Supporter, and another structure or object, a specific kind of Theme, the
Supported. Another frame that models a locative relationship is Eclipse (Jvpsomo
npenpeusa uzeneoa kem naanunama = The tree blocks the view to the mountain). It
defines a relation between a foregrounded entity, the Obstruction (a kind of Figure),
and another, grounded entity (the Eclipsed entity) that is blocked from perception by
the Obstruction.

5.2.3. Relations between facts and events

A3_FRAME_Relations_between_facts_and_events:
Relation: Entity 1! | Entities” | Entity_22 | Relation type

Duration_relation: Period! | E\.’entuality1 | Entity1 | Duration?

Relative_time: Fot:aIJJarticipant1 | Focal occasion’ | Landmark occasion?

Simultaneity: Profiled_event! | Events' | Landmark_event?

Contingency: Outcome’ | Determinant?

Have_as_requirement: Dependent’ | Requirement? | Required_entity?

Reliance: Benefit! | Purpose | Intermediary? | Means? | Instrument? | Protagonist

Evidence: Support! | Proposition? | Cognizer

Cognitive_connection: Concepts’ | Concept_1' | Concept_2

Being_relevant: Phenomenon' | Endeavor? | Cognizer

Figure 5. Structure of the thematic class Relations between facts and events.

The class of predicates that describe relations between facts and events covers a
diverse range of frames pertaining to different parts of the FrameNet structure. The
invariant frame specifies a relation between a Focal eventuality (an Eventuality, a
fact or event) and another one, Landmark eventuality, that serves as an explanation,
requirement, or characteristic of the first one.

The class includes several purely relational frames describing temporal relations
between events and inheriting from the root frame Relation. The descendant
frames narrow down the semantic content of the FEs in Relation, Entity 1 and
Entity 2. Duration_relation (Iluecama mpae 90 munymu = The play lasts for 90
minutes) specifies a relation between a Period, an Eventuality or an Entity standing
metonymically for the Eventuality, on the one hand, and its Duration, on the other;
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the former three thus represent concretizations of Entity 1 and Duration elaborates
on Entity 2. The frame Relative time (Yuenume cmamam, ye mMpaxutickomo
cenuuye npedutecmea enurckomo = Scientists believe that the Thracian settlement
predates the Hellenic one) deals with the relative ordering of two events or times
corresponding to the invariant Entity 1 and Entity 2: the Focal occasion or
metonymically, a participant in it (the Focal participant), which is profiled as being in
a relation of relative time to a Landmark occasion. By the same token, Simultaneity
(Vnpascnenuama nu cvenadam c nexyuume na npogecopa = Our seminars coincide
with the professor’s lectures) describes a relation defined symmetrically between
two Events or asymmetrically between a Profiled event and a Landmark event that
happen at the same time.

On the other hand, there are logical dependency relations between facts and
events which are handled by frames belonging to other parts of the FrameNet
structure, in the trees of Contingency and Evidence.

Contingency (Ilouuskama my 3aeucu om omnyckama Ha sxcera my = His holiday
depends on his wife’s time off) defines a relation such that the answer to one open
question (the Outcome) is dictated, partially or completely, by the answer to another
open question (the Determinant). Contingency’s descendant Have as requirement
(Llobpusim opax usuckea sxcepmeu = Good marriage demands sacrifices) models a
more specific situation where the obtaining of a Requirement state of affairs or the
presence of a Required entity (i.e. a kind of Determinant that needs to be present) is
profiled as a prerequisite for the obtaining or occurring of some Dependent state-of-
affairs (i.e. a kind of Outcome). Reliance (Mwvoicom mu pazuuma na xorama, 3a 0a
Modice 0a cu evpuiu pabomama —> My husband relies on the car to be able to do his
job) reconceptualizes the relation holding between an Outcome and its Determinant
into one of dependence between a sentient entity, the Protagonist, and some action, the
Means, the Protagonist needs to be performed for their Benefit or to the end of achieving
a Purpose, usually by an Intermediary. Alternatively, the Protagonist may themselves
perform the Means using an object (Instrument). In this scenario, the mutually exclusive
Intermediary, Means and Instrument — the doer of the mediating action, the action
itself and the instrument involved in it — may be considered as counterparts of the
Determinant, while Purpose and Benefit align with the predetermined Outcome.

Another tree of logical relations is represented by Evidence (/[oopume om3usu
ceudemencmeam 3a 6Ucokomo Kavecmso Ha pabomama um => The good reviews
attest for the high quality of their work). It defines a relation between a phenomenon
or fact (the Support) and a claim or proposed course of action (the Proposition) to
which it lends support or proof. This frame is used by Explaining the facts (Cmpecvm
o0bsacHasa psskomo enowasamne Ha 30pagemo my —> Stress explains his rapidly
declining health), which describes a situation where a particular Fact is presented
as the answer to a proposition (formulated as a Question) regarding the reason or
cause for a State of affairs. The mutually exclusive Question and State of affairs
represent instantiations of the invariant Landmark eventuality.
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In the frame Being relevant (Tasu knuea 3acsaza svnpoca 3a ovnama = This
book touches on the question of war) a Phenomenon is related to some cognitive
action, the Endeavor (performed by a Cognizer) to which the Phenomenon is connected
in some way; the Cognizer is often null-instantiated and may be inferred from the
Endeavor. Thus, while Contingency and Evidence describe objective states of affairs,
Being relevant requires a Cognizer FE, introducing subjectivity in establishing the
relation between the facts and events. The frame inherits from Cognitive connection
where the Cognizer is not present at all and the cognitive relation holds between
Concepts (possibly expressed asymmetrically as Concept 1 and Concept 2).

5.2.4. Relations between objects — inclusion, similarity, possession

Relations between objects or between object and a set also are diverse and can be
grouped in the following way: verbs describing comparison between objects bases on
gradable attributes (Similarity, Suitability, Sufficiency, etc.), inclusion or membership
in a physical or abstract sense (Being in_category, Inclusion, Being included and

A4_FRAME_Relations_between_objects

Gradable_attributes: Entity' | Attribute” | Value® | Degree

Compatibility: [tems' | Item 17| [tem_22 | Parameter® | Degree

Suitability: Evaluee! | Purpose | Degree | User

Similarity: Entity 17| Entities? | Entity_22 | Dimension? | Degree | Differentiating_fact

Imitating” Agent” | Characteristic? | Purpose | Degree | Standard

Position_on_a_scale: ltem' | Vanable” | Value® | Degree

Sufficiency: Item’ |Scale3| Enabled_situation | Degree

Surpassing: Profiled_item? | Standard_item? | Attribute? | Standard_attribute? | Profiled_attribute?

Inclusion_scenario: Part' | Whole?
Inclusion: Part' | Total? | Purpose
Being_included: Part' | Whole?
Be_subset_of Part' | Total?
Membership: Member! | Group?

Categorization: ltem' | Category< | Criteria” | Cognizer

Being_in_category: ltem’ | (Zattegz]:)ryr2 | Criteria® | Cognizer

Have_associated: Topical_entity" | Entity
Possession: Possession' | Qwner?

Origin: Entity" | Origin®

Reciprocality: Protagonists' | Protagonist_1' | Protagonist_2

Commonality’ Entities | Entity 17| Entity 21 | Commonality?

Occupy_rank. ltem’ | Dimension® | Rank®

Figure 6. Structure of the thematic class Relations between objects and sets.
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its descendants), association (Have associated, Reciprocality), origin (Origin) or
possession (Possession). These frames do not form a consistent hierarchy and belong
to different places in the FrameNet structure.

The first group juxtaposes the invariant Entities according to a certain Attribute.
Compatibility (Hosama onepayuonna cucmema cbOmeemcmea na cneyupuxayuume
Ha mosu xomniomovp — The new operating system meets the specifications of this
computer) models a relation of existing or functioning together, in a non-conflicting
manner, of items (Item 1, Item 2 or jointly Items) that share a certain attribute
(Parameter). By the same token, Similarity (Kapmunama nanoooosea no cmun
pannume meopobu na Iluxaco = The paining resembles in style the early works
of Picasso) characterizes the compared entities as being assessed as (dis)similar
according to a particular property (Dimension) or a Differentiating_fact. Unlike the
former frames, Suitability (Tazu epusna nodxoxcoa na miaoa oama = This bracelet
would suit a young lady) defines a relation between an entity being evaluated
(Evaluee) in terms of its suitability and the Purpose or User with respect to which its
usefulness is assessed, while the attribute itself is deprofiled. The frame is used by
Imitating, where a sentient Entity (Agent) is described as modeling their behavior on
a certain Standard, that is, the bearer of the Attribute, in this case a certain property or
behavior (Characteristic). Two other frames in this group, Surpassing and Sufficiency
inherit their properties from a direct descendant of Gradable attributes — Position
on_a_scale, itself not represented among verbs but describing a relation between
an Item, a scalar property possessed by it (Variable) and its Value, a configuration
inherited by its children frames. In the case of Surpassing (Hecoeume cnocoorocmu
Haomunasam ouaxeanusma nu = His skills surpass our expectations), this relation
is further specified as a relation of superiority between a Profiled item and a reference
Standard item with respect to some scalar Attribute shared by both, or between their
particular values on that scale, Profiled attribute and Standard_attribute respectively.
Sufficiency (Ilapume my cmuzam oa uzdwvpoca cemeticmeomo cu = His money
suffice to support his family) specifies the position of an Item on a Scale (an attribute
of the Item) relative to a critical value, determined by some state-of-affairs (Enabled
situation) that becomes possible as a result of reaching this value.

The frames denoting inclusion or membership specify a relation between an
Entity, (Item, Part) and the set or whole or abstract position or place it belongs to. The
prototypical frames stem from the non-lexicalised Inclusion_scenario between a Part
and a Whole, further perspectivized in Inclusion and Being included and the latter’s
descendants. Inclusion (Mamepuanem 3a 8. kiac 6Ka0OU8aA KEAOPAMHU YPAGHEHUE
= 8th grade material includes quadratic equations) defines a relation between an
aggregate or a unit (Total) and a component or constituent that forms a part of it
(Part). The alternative perspective is represented by Being included, where the Part
is profiled as being a subset or constituent subpart of a Whole. Its child Be _subset of
(Umemo my ghuzypupa cpeo oecemme nHavi-npodasanu asmopu = His name numbers
among the ten best-selling authors) models a subset-superset relation between a Part
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and a Total, while its descendant Membership (Tou unenysa ¢ cnopmuus kiyo = He
is a member of the sport club) defines a relationship between a semi-permanently
part of a socially constructed Group (Member) and the relevant Group of people.

A case of abstract belonging is represented by Being in category (Tosa
Oeticmsue ce opou 3a Hapyuernue — This action counts as a fault), which defines
a relation between an Item and a certain Category it belongs to according to a set of
Criteria.

Although an outlier in the FrameNet structure, Occupy rank (Ycnexom my 2o
noopesxcoa emopu 6 kiaca = His grades rank him second in the class) also denotes
an abstract relation of membership, where an Item occupies a certain Rank (i.e. a
particular value) in a hierarchy defined according to a certain attribute (Dimension).

The frames for association specify relations between two entities: an existing
Entity and a Topical entity, whose states and properties are impacted by its association
with the Entity — Having associated (Yuunuwemo uma paznoobpaszna npocpama =
The school has a varied curriculum). Commonality (Te denam 06w, dom = They
share a home) elaborates on the Items’ association as being based on the possession
of'a common object or attribute (Commonality).

The frame Origin (Toti npousxoncoa om ckpomno cemeticméo = He comes
from a humble family) specifies the relationship between an Entity and the abstract
entity related to the beginning of its existence (expressed as the FE Origin), which
can be a place, culture, time period, text, etc.

Finally, Possession (Toii uma consima kvuja = He owns a big house) describes
a more specific association between an entity and the thing it owns (the Possession).

Although incoherent and diverse in semantics, in general the frames in this class
describe the inherent relations between objects (where the second one can denote a
set in the case of the Inclusion scenario) either in a symmetrical (e.g., Similarity) or
asymmetrical way (e.g., Origin, Inclusion).

5.2.5. Semiotic relations

Predicates expressing semiotic relations model a relation between various signs
and their signifiers or, possibly, referents. Based on the analysis, an invariant frame
for the class may be defined as a relation of equivalence or association between a
Signified and a Signifier that may be further specialized or elaborated.

Most notably, this class is represented by the frames Sign and Linguistic
meaning and their descendants. The first one ({/locrednume dannu nokazeam pvcm
Ha un¢nayusma = Recent data indicate inflation rise) uses Evidence (Section 5.2.3)
and describes a relation between two phenomena, the Indicator and the Indicated,
where the former exists as an indication of the latter. Its descendant Omen (Cusma
ce, ue nosedenuemo Ha nyeiume npeockazea epememo —> It is believed that bees’
behavior foretells the weather) describes a situation where a Predictive_phenomenon
is an indication (Indicator) of the existence of another, Future phenomenon, or
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A5_FRAME_Semiotic_relations:

Sign: Indicator! | Indicated?

Omen: Predictive_phenomenon' | Outcome? | Future_phenomenon?

Linguistic_meaning: Form' | Meaning? | Referent?
Word_relations: Signs' | Sign_17 | Sign_2?

Have_as_translation_equivalent. Source_symbol® | Content" | Target_symbol? | Target_representation | Source_representation

Representing” Entity | Phenomenon?2

Cognitive_connection- Concepts' | Concept 1" | Concept_2

Relating_concepts' Concept_11 | Concepts’ | Concept_22 | Evidence

Figure 7. Structure of the thematic class Semiotic relations.

provides clues as to the good or bad Outcome of the Future phenomenon. Another
manifestation of semiotic relations is represented by Linguistic_meaning (Jlymara
‘BIACT’ HA306a6a 0000WEHO NOMUMUYECKUMEe OpPeaHU U MAXHOMO YNpAeleHue
= The word ‘power’ is used to denote collectively the political organs and their
governance), which defines a relation between a linguistic expression (Form) and its
Meaning or, possibly its real-world Referent. The frame is used by Word relations
where a specific relation (such as synonymy, antonymy, collocation, etc.) between
linguistic Signs (or Sign 1 and Sign_2) is defined.

The frame Have as translation_equivalent ([Iymara ‘Bnact’ ce mpeBexxia Ha
aHrmiicku kato ‘power’ = The word ‘Biact’ translates into English as ‘power’)
conceptualizes the semiotic relation as one of equivalence between two signifiers — a
Source symbol and a Target symbol — that share the ability to express a particular
signified (Content) in a Source representation system and a Target representation
system respectively.

The frame Representing (3namemo na EC cumeonusupa eourncmeomo = The
EU flag symbolizes unity) is concerned with the relation between an Entity and some
Phenomenon it represents, evokes or has some association with through its existence
and/or defining characteristics.

Additionally, in the Relating concepts frame (Hamepenume Ha
MecmonpecmvnieHueno omnevyamvyu 20 ceéwp3sam c¢ youicmeomo => His
fingerprints found at the crime scene connect him to the murder), which inherits
from Cognitive_connection describes a situation where two concepts (Concept 1
and Concept 2) are related by means of some Evidence (a conceptualisation of the
signifier).

A notable feature of these frames as opposed to Mental states, Perceptive states
and Observed (perceived) states, is that the Cognizer (involved in any cognitive
process or state) is deprofiled as the semiotic relations are permanent and independent
of an individual cognizer.
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5.2.6. Properties of sets

The Properties of sets is a small class of predicates closely related to the class
of Relations between objects and sets. In contrast, the properties of sets include
predicates expressing domination, trends, diversity and other characteristics of the
whole set rather than relations between individual members and the set. This is not
a semantically coherent class as the properties typical of sets or classes instead of
individual entities denote various types of relations belonging to different frame
structures with only isolated lexical items representing each frame.

The invariant frame includes an Entity which is restricted semantically to be a
Set, a Group or an abstract Entity (generalized object) and a Feature that characterizes
the Entity. The Feature is used to describe a common property of the members of
the set or a distinctive property that establishes diversity. In general, the properties
covered can describe the group’s size (I pynama naoposea 10 oywu = The group
numbers 10 people), typical or dominating members (B epynama npeobnadoasam
maaodexcume = The group is dominated by youngsters), range of values of the
property in question ({enume eapupam om 10 0o 20 16. = Prices range from 10 to
20 leva), etc.

5.2.7. Disposition

A7_FRAME_Disposition:

Gradable_attributes: Entity" | Value | Degree | Attribute

Capability: Entity! | Event? | Degree

Figure 8. Structure of the thematic class Disposition.

The class of Disposition covers verbs that express tendency or inclination of
entities (in the semantic role of Patient or Theme) to exhibit certain aspect, state,
feature, or to take part in an action, e.g. bend ‘be able to change shape’ (The pipe
bends), cut ‘allow to be divided with a sharp instrument’ (The cake cuts nicely into
slices), etc.

However, these verbs are not well represented in WordNet as they most frequently
are considered as diatheses of dynamic verbs. Since there were no adequate FrameNet
frames to describe the conceptual structure of these verbs, we have designed the
invariant general frame Disposition as a direct descendant of Capability. The frame
Disposition includes two core FEs — Entity (which exhibits inclination to perform in
a certain way) and Event (the event, act or behavior that the Entity is inclined to take
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part in). It should be noted that these verbs inherit to a certain degree their conceptual
properties from the original frame of the dynamic verb (see Section 5.1.4). This is
why it is useful for them to keep the link to that frame and consider the additional
semantic restrictions when expressing disposition.

5.3. States
5.3.1. Speech states

Communication: Communicator’ | Message? | Topic? | Medium?

Communication_response: Speaker1 | Message2 | T[:apic2 | Addressee? | Trigger
Respond_to_proposal: Speaker1 | Prcrpcasaﬂ2 | Interlocutor®

Renunciation: Speaker! | Content? | Medium*

Figure 9. Structure of the thematic class Speech states.

This class includes speech verbs that have come to denote states. These are
predominantly (verbal) communication predicates that are used to express a stative
mental attitude, opinion or other cognitive content (e.g. predictions) by means of
the corresponding speech act: criticize, renounce, reject, confirm, affirm, complain,
protest, etc. Thus, criticize is reconsidered as ‘have a critical attitude towards (may
be optionally, but not necessarily expressed by means of a speech act)’, complain —
as ‘do not approve (may be optionally, but not necessarily expressed by means of a
speech act)’, etc. There are no dedicated frames that describe speech states; rather, the
verbs of this class fall under active communication frames that have developed this
additional stative meaning. Below we consider the main communication frames that
are evoked by such verbs.

As an invariant of this class we posit the most general communication frame
Communicationrestricted to conveying stative meaning. The verbs evoking it (7ot cnodens
onacenusima 11 = He shares her concerns) define situations in which a Communicator
carries an attitude or opinion on a given Topic which can optionally be expressed via a
Message using a particular means or medium of communication (Medium).

This frame’s configuration s further elaborated by its descendant Communication
response (C moea nucmo 3a004HO aopecupame SCUYKU NOCMABEHU BbHPOCU —=>
With this letter we implicitly address all questions raised), where the Message is
understood as a response to some earlier state of affairs, the Trigger, and is directed
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to a particular Addressee. Respond _to proposal (C moea enacyseane na npaxmuxa
EC omxevpna npeonosicenuemo na Pycus = With this vote in fact the EU rejects
Russia’s proposal), which uses Communication_response, construes the Message in
more narrow terms as prior communication to which the response is given (Proposal)
or metonymically as an Interlocutor who has made the proposal and who stands for it.

Communication 1is also elaborated in the weakly inheriting Statement
(IIpasumencmeomo npunyunno RPUIHAGA HEOOXOOUMOCMMA OM KOHCEHCYC, HO
HAMA 0a npeonpueme HUKAKSU OQUYUATHU CIBIKU 8 ma3u nocoka = In principle,
the government acknowledges the need for consensus, but will not take any
formal steps in this direction), which shares with its parent the same configuration
of FEs, with Communicator further specified as the Speaker. A number of frames
that inherit or use Statement also include statively construed speech verbs that
narrow the invariant semantics in different ways. Affirm_or_deny has the same FE
configuration, but the Message is semantically specified more narrowly as content
whose truth is affirmed or denied to some (non-core) Addressee (7Tou mwruaruso
omxewvpna oosunenuama = He silently rejects the allegations). Complaining also
elaborates on the invariant 4-frame element configuration by narrowing down the
semantic scope of: (i) the communicating sentient entity, construed as the one who
produces a negative emotional reaction (Complainer), and (ii) the Message, which
is specified as Complaint (7e omoasna onnaxeam cvobama cu = They have long
since complained of their fate). Predicting also specializes Statement’s configuration
by delimiting the Message’s content to be a future Eventuality made known by
the Speaker (Ilocrednume coyuonocuyecku uscieosanus RPoOZHO3IUpam 3a2yoa Ha
usbopume = Recent sociological studies prognosticate an election landslide).

Other frames bring in an evaluative meaning. Judgment communication,
which uses Judgment and Statement, expands on aspects of both frames. It involves
a Communicator who expresses judgment of an Evaluee using a gesture or stance
of a body part, the Expressor. The motivation, or Reason, for the judgment is also
defined as part of the frame, as are also the Topic to which the judgment relates and
the Medium through which the judgment is conveyed. The Message FE of the parent
frame, and its positive or negative value in particular, is incorporated in the semantics
of the relevant verbs (7s npesev3naca niacmuunus cu xupype = She raves about
her plastic surgeon). Renunciation also involves a Speaker (using a Medium) who
communicates his or her wish to be no longer associated with the Content, which is
implied to be no longer desirable (B nocieonume coounu opeanuszayusima ce ompuua
om nooobru memoou = In recent years the organization renounces the use of such
methods). The Message in the parent frame is incorporated in the verbs’ semantics.

More detailed analysis of the class of speech states can lead to the formulation
of new frames with stative meaning within the tree of communication frames, so that
to address the specifics of stative speech predicates which combine the semantics
of both speech acts (with agentive Speaker) and stative mental attitude, opinion or
judgment.
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5.3.2. Intent, will and desire

The class is represented by several closely-related frames with a clear-cut
hierarchical structure; the major FEs in the descendant frames inherit the invariant
FEs of a sentient Experiencer and a desired Event or state-of-affairs.

Experiencer_focused_emotion: Experiencer’ | Content? | Topic? | Event

Desiring: Experiencer! | Event? | Focal_participant® | Location_of event

Preference: E)(pe:riem:er1 | Event? | Focal pamcipant3| Location _of event| Contrast

Needing: Cognizer! | Consequences? | Dependent® | Requirement

Figure 10. Structure of the thematic class Intent, will and desire.

The invariant frame Desiring is inherited by the more specific frame Preference
and used by Purpose and Needing. The typological and semantic relatedness between
this class and verbs of emotion is attested by the fact that Desiring inherits from
Experiencer focused emotion, which is the invariant emotion frame. The frames in
the class of Intent, will and desire are all characterized by a subject of emotion,
construed differently in the particular frames, and an object of emotion defined as
a non-realised state-of-affairs that the subject wants to be realized or to which the
subject aspires.

The invariant frame Desiring models states of affairs in which an Experiencer
wants an Event to occur. In such cases the Event itself is not mentioned, but rather
some Focal participant, which is subordinately involved in the Event and which
the Experiencer wishes to be affected by the Event (Muozo ce naoseame u me oa
ootidam = We hope so much for them to come too). In addition, the place involved
in the desired Event, Location_of event, is also specified in the frame (HMckame da
cu myk ¢ 8 cympunma = We want you here at 8 o’clock).

As a frame strictly inheriting its parent, Preference shares with Desiring its FE
configuration. Its more elaborated nature is reflected in the fact that it specifies an
additional element, Contrast, which describes a state-of-affairs in comparison to
which the Experiencer deems the Event more desirable (Ha 6xyc npeonouumam
suno npeod bupa = In terms of taste, I prefer wine to beer).

The correspondence between Desiring and the other two frames is less strong
as the relation holding between them is weak inheritance. The sentient subject in the
frame Purpose is not just an Experiencer, but a volitional Agent that undertakes to
achieve his or her purpose using an object or action that is used or designed to achieve
the Goal (Means). The state-of-affairs desired by the subject is construed in two
alternative ways — as an action or situation to which the Agent’s efforts are directed
(Goal) or as an Attribute for which it is the Agent’s goal to reach a certain Value
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(C me3u cmovnku naanupame oa yseauuum npoussoocmeomo = With the following
steps we plan on increasing production).

The sentient subject in Needing is interpreted as a Cogniser that believes that
some state of affairs or entity must be present so as to cause some other state of affairs
to occur (Dependent). The Dependent corresponds to the desired state of affairs in
the other frames in this class (and thus — to Desiring’s and Preference’s Event or
Purpose’s Goal), but it cannot hold in the absence of the Requirement (Hyacoasam
ce om owe speme, 3a da dosvpuiam pabomama = They need more time to finish
the job). The configuration is further expanded with the FE Consequences, i.e. the
undesirable state-of-affairs that results if the Requirement is not met.

5.3.3. Modal states

The class of Modal states represent a class of verbs modeling the two main
types of modality, i.e. possibility and necessity. In general, the invariant frame would
describe an Eventuality, a state-of-affairs or event, whose existence depends on a
necessary Requirement.

The modality of possibility is modeled by a small number of interrelated
frames: Possibility, Capability and Likelihood. Capability and Likelihood are direct
descendants of Gradable attributes, and Capability also inherits Possibility and uses
Likelihood.

B3_FRAME_Modal_states:

Gradable_attributes: Entity' | Degree® | Value | Attribute

Requirement_scenario: Dependent! | Required_entity? | Requirement?

Being_necessary: Dependent1 | Requirement2 | Required entity2

Figure 11. Structure of the class Modal states.

The prototypical frame Possibility defines a relation in which a Possible event
has a probability of occurrence if some further Condition pertains (4dxo cmanew
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pano, moxce’ u oa cmuznew Haspeme = If you get up early enough, you might get
there on time). Its child frame Capability describes a situation where an assessment
of an Entity’s meeting or falling short of certain preconditions to participate in
an Event is made, e.g. the Entity is inherited from the other parent Gradable
attributes ([eyama um mozam oa uemam om mpucoouwnu —> Their children
can read since they were three). The third frame, Likelihood, is concerned with
evaluating a Hypothetical event’s likelihood of occurrence (Moarce oa ycnesm
oa ce eévprnam nHagpeme — They may be able to come back on time). The way
the Event is modeled, i.e. as possible, real or hypothetical, bears relevance to the
distinct modality couched by the three frames.

The other major branch of modal states that deals with necessity and obligation
stems from the non-lexical Requirement scenario, a situation where a state of
affairs (Dependent) cannot occur without another state of affairs (the Requirement)
also occurring, or depends on the presence of a Required entity. The scenario
is perspectivized in Being necessary (evoked by predicative adjectives such as
HeoOxoo0um, HyJiceH, usuckeéan = necessary, needed, required, etc., which inherits
the same FE configuration but, unlike the Requirement scenario — where the degree
to which the Dependent depends on the presence of the Requirement may vary —
specifies the Requirement as a prerequisite for the Dependent’s obtaining or occurring.

Being necessaryisused by Required event,whose single core element Required
situation denotes a state of affairs that prevents some Negative consequences or
serves to achieve a Purpose (Knueama mpsaoea oa e no-xpamxa = The book needs
to be shorter). Required event is inherited by the non-lexical Obligation scenario;
the latter is defined as a relation between a Responsible party and a Duty (a
conceptualisation of the Required_situation) the party needs to perform. This frame
itself is respectively used and perspectivized by Being obligatory and Compliance.
The former inherits Obligation_scenario’s FE configuration. Compliance represents
a more complex elaboration of the parent frame; it is concerned with Acts or State
of affairs for which a Protagonist is responsible and which meet or violate some
Norm. Thus, the Protagonist and by extension — his or her actions — correspond to
the Responsible party. The parent’s FE Duty is construed as the child’s element
Norm, i.e. the rules or standards that ought to guide a person’s behavior (Bcuuxu nue
cnazeame 3axona = We all comply with the law).

Required event is also used by two other frames Deserving and Desirable
event, which may also be viewed as couching aspects of modality. The first
reconceptualizes the parent’s semantic content as a situation in which an existing
State of affairs represents a sufficient reason for taking some Action (Pabomama

7 Here we analyze the semantic and, to some extent, the syntactic selective properties
of modal verbs and other verbs with modal meaning; we do not consider their role as part of
the sentence.
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um 3acayxcasa noxeara = Their work deserves praise). Desirable event defines a
situation in which a State of affairs is evaluated as desirable or required for some
purpose (Pazcmosinuemo medxncoy oseme npensimcmeus mpaoea oa e movHo 2m =
The distance between the two obstacles should be exactly 2m).

5.3.4. Observed (perceived) states

B4_FRAME_Observed_(perceived)_states:

Gradable_attributes: Entity? | Attribute® | Degree? | Value
Measurable_attributes: Entity" | Attnbute“ | Degree” | Value®

Location_of_light: Figure' | Light? | Ground®

Colour_perception: Figure1 | Colour? | Ground®

Perception: Phenomenon’ | Perceiver

Give_impression: Phenomenon’ | Characterization? | Appraisal | Inference

Figure 12. Structure of the thematic class Observed (perceived) states.

As the verbs in this class originate from different thematic classes of active
verbs, there cannot be a single invariant frame that would encompass all or the
majority of them. A suitable candidate for the description of part of these predicates,
such as mupuwa = smell, sonss = reek, 36yua = sound, uzenescoam = look is
Give_impression (Moesma 38yuu uyoecno = The idea sounds great). The frame
conceptualizes a state of affairs where some Phenomenon and its perceptual
characteristics are described; the description itself may be a Characterization of the
Phenomenon’s perceptual properties, a positive or negative judgment (Appraisal) or
an Inference about a non-perceptual property based on perception. While this frame
inherits Perception, it profiles the perceived Phenomenon, whereas the Perceiver is
backgrounded as a non-core element denoting the sentient being which makes the
Characterization, Appraisal or Inference.

The frame Location_of light inherits its properties from Measurable_attributes
and uses Perception. It describes situations where a perceptible Figure (a specialization
of the parent frame’s Entity) shows up against a Ground due to Light shining on or
from it. The Measurable attributes’ FE Attribute is incorporated in the respective
verbs’ semantics (Moxpusim nvm avwewe na aynnama ceemauna = The wet road
glistened in the moonlight).

A productive portion of verbs denoting perceived states related to color and
possibly to other sensory modalities are not found in English and hence are not
described in FrameNet. To account for them, we posit a frame Colour perception
defined along similar lines as Location of light: inheriting from Measurable

99



Svetlozara Leseva, Ivelina Stoyanova

attributes and using Perception, with two major core elements: a Figure (the entity
whose state is perceived) and a Ground against which the Figure stands out, with the
FE Color incorporated in the verb semantics (Kvwama ce deneewe 6 oarewunama =
The house was standing out white in the distance).

5.3.5. Physical and physiological states

B5_FRAME_Physical_and_physiological_states:

Sleep_wake_cycle: Sleeper1 | Duration

Being_awake: Protagonist’

Sleep: Sleeper1 | Duration

Perception: Phenomenon

Perception_experience: Perceiver passive! | Phenomenon? | Body part:

Perception_body: Experiencer! | Body part?

State: Entity

Posture: Agent! | Point_of contact? | Location

Figure 13. Structure of the class Physical and physiological states.

The thematic class of Physical and physiological states is similar to the class of
Observed (perceived) states, but their existence does not depend on the presence of a
Perceiver (Spencer, Zaretskaya 2003:17). The invariant frame includes an Experiencer
(a sentient entity who is in the physical or physiological state), a State (describing the
conditions that cause the Experiencer’s experience, sometimes incorporated in the
frame or verb semantics) and often a Body part (the location or body organ where the
physiological state occurs or is experienced by the Experiencer).

The class includes several groups of predicates denoting physiological states
(such as sleep or being awake), physical / bodily perceptions and physiological
effects of external or internal states or processes, respectively.

The first group includes the frames Sleep and Being awake, subframes of the
Sleep wake_cycle. Their FE configurations are characterized by a single core FE, the
Protagonist (or Sleeper in the Sleep frame), while the state the Protagonist is in, is
incorporated in the verbs ([Jeyama 600vpcmeaxa ysna nowy = The children stayed
awake the whole night).

The most prototypical part of this class are predicates for expressing physical
perceptions. These verbs represent a small coherent group described by the frame
Perception_body. Beside the Experiencer who has a passive (non-volitional) role
inherited by the Perceiver passive in its parent Perception experience, the frame
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also specifies a Body part, in which the bodily process or sensation is localized
(Kpaxkama me 6onam om xooene = My feet ache from all the walking)®.

As pointed out by Spencer and Zaretskaya (2003), the stative meaning of some
physical or physiological predicates is derived from dynamic verbs (e.g. Pvyeme
My mpenepsam om cmapocm = His hands tremble from the old age). Many such
verbs represent a stative interpretation of the frame Body movement, which describes
motions or actions an Agent performs using some part of his or her body. The
stative construal is associated with a sustained, repetitive or continuous involuntary
performance of the motion or action as in the example above.

Verbs denoting body postures are not included in Paducheva’s classification of
states on the assumption that such predicates require a constant input of energy and
must therefore be classified as dynamic verbs (Bulygina 1982; Paducheva 1996).
Even so, as they denote sustained, unchangeable postures or bodily configurations,
we consider them as stative verbs, following Van Valin and LaPolla (1997), among
many others. The relevant frame, Posture, a direct descendant of State, defines a state
of affairs in which an Agent supports their body in a particular Location, usually
relying on a part of the body, Point_of contact, to provide support to the body (7x
cedeute Ha KoieHe 00 nposopeya = She was sitting on her knees beside the window).

5.3.6. Emotional states, relations and internal experiences

The class of Emotional states, relations and internal experiences is largely
covered by frames stemming from the non-lexical frame Emotions, a direct descendant
of State. It defines a state of affairs such that an Experiencer has a particular emotional
State, which may be described in terms of a specific Stimulus that provokes it, or a
Topic which categorizes the kind of Stimulus. A particular Event (with participants
who are Experiencers of the emotion) or an Expressor (a body-part of gesture
indicating the Experiencer’s state) may metonymically stand for the Experiencer. The
frame is perspectivized, used or inherited by a number of other frames that form the
tree of the class and that, for the most part, inherit its FEs. Additionally, Paducheva
(1996) divides the class into two major subclasses — temporary emotional states (e.g.,
worry, fear, enjoy) and emotional relations or permanent states (e.g., love, hate, envy,
admire), a distinction that is not strictly represented in FrameNet.

The most prototypical stative emotion frame is Experiencer focused emotion,
which perspectivizes Emotions. While it inherits from Emotions most of its FEs,
the frame particularly models the reaction of the Experiencer (his or her emotional
state) with respect to some Content. The predicates evoking it are the so-called
Experiencer-subject emotion predicates that form the core of the class (7 o6uua

8 We leave aside the question of the argument structure asymmetries between these verbs
in English and Bulgarian.
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Odeyama cu nogewe om scuuko —> She loves her children more than anything).
Emotion_directed, which uses Emotions, describes the feeling or experience of an
Experiencer of a particular emotional response to a Stimulus or about a Topic,
which may have a particular Reason. The English lexical units that evoke this frame
are primarily adjectives and nouns, Bulgarian has a host of stative (and inchoative)
Experiencer-subject verbs that are best described by it (7ou ce sdocsa na oeyama
cu = He is angry with his children). Emotion_heat deals with an Experiencer
experiencing an intensive Emotion associated with a specified Seat of emotion
within the Experiencer ([v160K0 6 cebe cu momuuemo kunewe om 2nae = Deep
inside the girl was boiling with anger).

A couple of frames blend emotions with other psychological or cognitive
aspects. Worry conceptualizes a situation in which an Experiencer continually thinks
about some Topic whose consequences are important to him or her (Yuenuyume ce
npumecnasam 3a npeocmosuume uznumu = The students are worried about the
forthcoming exams). The frame differs from the mental state frame Cogitation in
that it emphasizes the emotional consequence. Contrition describes an Experiencer’s
regret about an Action, or a failure to act, which he or she judges as wrong (Owe
cvarcanseame 3a oymume cu = We still regret our words).

Unlike the verbs evoking the remaining frames, the ones described by Feeling
do not incorporate in their meaning the emotion of the Experiencer, but rather specify
that he or she experiences an Emotion or an Emotional state (which may be subject to
some Evaluation). Thus the Emotion is often expressed by an adjective or noun of the
same root as the verbs evoking the Experiencer focused emotion (Ts uznumeawe,
usscusaeaue nenoswama 3a nest oouu = She felt, she experienced a love unknown
to her).

Several frames inherit from Emotions through Emotions by stimulus. The latter
frame inherits its parent’s FE configuration, but profiles particularly the Stimulus or
Topic that bring about the emotion ([Jememo ce padseawie, ue pooumenume my wje
20 6o0sm na xuno => The child was glad that his parents were taking him to the
cinema). This conceptualisation is further narrowed down to the Stimulus in other
frames such as Emotion of mental activity (Ts ce nacnaxcoasamwe na moniomo
cavnye = She delighted in the sun’s warmth).

Stimulate _emotion, which also uses Emotions, represents a different perspective
on emotion states, i.e. the influence of the Stimulus on the Experiencer (Byixanvm
yousu doeyama = The volcano astonished the children) As the invariant situation
of this frame involves the provoking of an Emotion, it has not a stative, but rather a
causative meaning and is therefore not considered in the class of stative emotions.
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Emotions: Experiencer! | Stimulus? | State? | Expressor? | Event® | Topic®

Experiencer_focused_emotion: Experiencer! | Event® | Topic® | Content

Feeling: Experiencer! | Emotional _state® | Emotion” | Evaluation

Emotion_heat: E:s(perient:er1 | Emotion’ | Seat of emotion

Emotion_directed: Experiencer’ | Stimulus? | State® | Expressor” | Event® | Topic® | Reason

Contrition: Experiencer! | Expressor? | Emotional_state® | Action®

Emotions_by_stimulus: E)(periem:er1 | Stimulus? | Stated | E)(pressor4 | Event® | 'I'opit:B

Emotions_of_mental_activity: Experienceﬂ | Stimulus?

Others_situation_as_stimulus: E;(periencer‘1 | Situation? | Other

Emotions_by_possibility: Experienceﬂ | Stimulus? | State’ | Expressor“ | Event® | Topit:6

Fear: Experiencer! | Stimulus? | State? | Expressor? | Topic®

Stimulate_emotion: Experiencer! | Stimulus?2

Figure 14. Structure of the thematic class Emotional states, relations and internal
experiences.

5.3.7. Mental states

Part of the class of Mental states forms an altogether coherent hierarchy, while
the second part is represented by a number of outliers, whose meaning nonetheless
aligns well with the semantics of the class. The invariant frame is the non-lexical
Mental_activity. It describes a situation where a Sentient entity’s mind is focussed
on a particular situation or state of affairs (Content) or a particular Topic. A body part
(Expressor) may reveal the Sentient_entity’s mental state to the observer.

Awareness conceptualizes the general idea of a mental state by describing
a situation where a Cognizer has a piece of Content in their model of the world
(Bapsam, ue scuuko we 6woe napeo = | believe that everything will be alright).
The frame inherits Mental activity and basically shares the FE configuration of its
parent (to the exception that the Sentient entity is construed more specifically as a
Cognizer). The frame is further elaborated in a number of frames.

Grasp models a situation where the Cognizer is viewed as able to predict the
behavior or occurrence of an idea or object, the Phenomenon (a specialization of
Content), based on his or her knowledge about the Phenomenon’s nature. The Cognizer
may be alternatively expressed by a Faculty, i.e. a metonymic cognitive-emotional
seat of ability, such as the heart or the mind, conceived of as having understanding
(Toti omauuno npoymasaute crodicHume omuouenus 6 cemeticmseomo cu = He fully
grasped the complex relationships in his family). Expectation deals with a Gognizer
who believes that a Phenomenon will take place in the future. The configuration also
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B7_FRAME_Mental_states:
Mental_activity: Sentient_entity’ | Content? | Topic? | Expressor®

Differentiation: Cogpmzer1 | Phenomenon 22 | Phenomenon 12 | Phenomena2 | Quality

Awareness' Cagnizer" | Content? | Topic? | Expressor®

Expectation: Cognizer' | Topic? | Phenomenon?

Grasp: Cognizer' | Phenomenon? | Faculty®

Religious_belief: Believer! | Element? | Content? | Role

Remembering_information: Cognizer! | Mental_content?

Certainty: Cognizer! | Topic? | Gontent? | Expressor®

Trust: Cognizer1 | Information? | Expressor3 | Information_source

Reliance_on_expectation: Cognizer' | Expectation?
Cogitation: Cognizer' | Topic?

Remembering_experience: Cognizer! | State? | Salient_entity? | Impression? | Experience?

Assessing: Assessor! | Phenomenon? | Method | Feature | Medium

Categorization: Cognizer' | ltem? | Criteria | Category
Opinion: Cognizer' | Opinion?

Be_in_agreement_on_assessment Cognizers' | Gognizer 17| Cognizer 27| Question? | Opinion? | Topic?

Taking_sides }Gogmzer1 | Issue | Side | Action

Partiality: Decision_maker! | Manifestation_of bias? | Dispute? | Expressor” | Side 2 | Side_1 | Sides

State: Entity

Attention: Perceiver! | Figure? | Expressor?

Emotions: Experiencer’ | Topic® | Expressor” | Event | Stimulus | State

Judgment: Cognizer' | Evaluee? | Expressor’ | Reason

Regard: Cognizer! | Judgment? | Evaluee?

Choosing: Cognizer' | Chosen< | Possibilities

Waver_between_options- Cognizer' | Option_12 | Option_22 | Issue? | Options?

Suspicion” Authority” | Incident? | Suspect?

Gradable_attributes:

Inclination. Enfity | Behavior?

Figure 15. Structure of the thematic class Mental states.

includes a Topic that serves as the focus of the predicted Phenomenon (Ouakeame
noxausane Ha yenume = We expect a price increase).

Several other frames use Awareness. All of them realize the two central FEs,
the Cognizer (specialized as a Believer in Religious belief) and the Content, which
may be further narrowed down to Mental content, as in Remembering information
(Toti cu cnommnawe paskaza i = He remembered the story she told him) or
reconsidered as either Content or Element (73 éapea 6v6 6ucuia cuna = She believes
in a higher power), where the latter may have a certain Role (75 éapsa ¢ Xpucmoc
Hawwus cnacumen => She believes in Jesus as our savior; frame Religious belief).
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While it shares Awareness’ FE configuration, Certainty describes a more specific
situation referring to the Cognizer’s confidence about the correctness of beliefs or
expectations (7Tou ce comuasawe ¢ coocmeenume cu uyscmea = He doubted his
own feelings). Its descendant 7Trust specifies a Cognizer’s opinion that a piece of
Information provided by an Information_source is correct. The salient participant is
the Information, while its Content and Topic are backgrounded to non-core status (7e
seue He eapeaxa na ungopmamopa cu = They didn’t trust their source anymore).
Reliance on_expectation, which weakly inherits Certainty, features a Cognizer and
Expectation, the latter being a reliable fact, such that the Cognizer can base his or her
plans on it (Pazuumax oa me nosuwam = 1 relied on being promoted).

Another small branch of frames that weakly inherits Mental activityisrepresented
by Cogitation and its descendants. Cogitation’s configuration narrows down that
of its parent so that it specifies a Cognizer and a Topic the Cognizer thinks about
(Tott 06mucna oa 3amune 3a uyscouna = He contemplates about going abroad). Its
descendant 4ssessing deals with a specific kind of Cognizer (Assessor) that evaluates
a Phenomenon (a concrete Content) so as to establish its Value according to some
Feature (Tou npemeznu écuuxu 0osoou = He weighed all pros and cons).

Cogitation is used by Remembering experience (Toii nomuu écuuxko = He
remembers everything). The frame describes a situation in which a Cognizer recalls
an episodic memory of past Experience or an Impression of a Salient entity (a
property attributed to this entity) based on past experience or a particular State of the
Salient entity (a property or role of this entity that frames the Cognizer’s memories
of it). The cognitive Content of the parent frames is construed as either a piece of
Experience, or an Impression, or a State associated with the Salient _entity.

Another frame that uses Mental activity, Differentiation (Cmsma ce, ue
Komkume paznuyasam 6 yssma = Supposedly, cats distinguish 6 colors), denotes
a situation in which a Cognizer is or is not aware of the difference between two
Phenomena, Phenomenon 1 and Phenomenon 2 (an elaboration of Content), that
may be expressed collectively.

Categorization (Toii cmama nocmvnxkama cu 3a epewxa —> He regards his
action as a mistake), which uses the frame Mental activity, models a situation
where a Cognizer construes an Item as belonging to a certain Category according to
certain set of attributes (Criteria). In this class we include categorization predicates
describing the mental state of the Cognizer as opposed to categorization predicates
in the thematic class of Relations between objects which deprofile the Cognizer and
describe objective inclusion of an object in a certain category (see Section 5.2.4).

Several frames do not form part of this hierarchy. Attention and Judgment, and
the latter’s descendant Regard, respectively, inherit from their parent, State. Attention
(Ilo speme nHa paboma ms uznopupa ecuuxo cmpanuuno => While working, she
ignores anything else) describes a Perceiver’s readiness to process mentally a state
of affairs represented as the presence/absence of a Figure within a Ground. The
Perceiver thus corresponds to the parent’s Entity and the perception of the Figure
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corresponds to the parent’s element State. Judgment (T uenu ycurusima na mvoica
cu = She values her husband’s efforts) describes a situation where a Cognizer makes
a positive or a negative judgment about an Evaluee which may be conveyed by (an
action by) a body part. A specific Reason for the judgment may also be specified. The
frame only loosely inherits its parent frames (Emotions > State) and elaborates on
the emotional-cognitive state defined by Emotions by profiling the entity that is the
subject of assessment (the Evaluee). Regard (Mosim wiegh wenu pabomnuyume cu =
My boss appreciates his workers) describes a situation where a Cognizer assesses an
Evaluee by making a Judgment, expressing how high or low his or her regard for the
Evaluee is. It thus elaborates on Judgment’s configuration by stating the Evaluee’s
position on a scale of approval.

Opinion (Cmamam, ye mou e omauven wogvop = 1 think he is an excellent
driver) describes a Cognizer who has a particular mental stance or way of thinking
(Opinion), which is not necessarily generally accepted, and which is generally
dependent on the Cognizer’s point of view. The frame thus aligns very well with the
hierarchy of Mental _activity and may be related to its frame family®. Its descendant
Be in_agreement _on_assessment deals with a situation where Cognizers (possibly
expressed separately as Cognizer 1 and Cognizer 2) hold (dis)similar Opinion(s).
The Opinion may alternate with two other FEs: (i) a phenomenon about which a
similar or differing Opinion is held (the Topic) or (ii) a Question to which the Opinion
is the answer (or is understood as such) may be specified instead.

Waver _between_options (Toii uecmo ce konebaeuie no kot nom oa mpverne = He
was often doubting which way to go) describes a situation of a Cognizer’s having to
make a choice or considering the available choices (Options) on some Issue, keeping
changing their mind between Option_1 and Option 2. Therefore, although weakly
inheriting from the active frame Choosing, its configuration shows its membership in
the domain of mental states: the Options considered by the Cognizer represent some
cognitive Content, while the Issue corresponds to the Topic of this mental content.

5.3.8. Perceptive states

Perception: Perceiver! | Phenomenon?

Perception_experience: Perceiver passi\fe1 | Phenomenon? | BodyJ)art3

Imaginary_perception: Perceiver ;::.5155i\fe1 | Imaginary phenomen0n2 | Body par13

Figure 16. Structure of the thematic class Perceptive states.

° Tt is in fact related to Awareness by means of the unspecified relation See_also, but the
definition of a more clear-cut relationship may be considered.
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While not a big group, the class of Perceptive states (or inert states as in
Paducheva (2004: 204), following G. Leech) represents one of the most prototypical
in the domain of stative predicates. It encompasses verbs whose Perceivers have
perceptual experiences that they do not necessarily intend to as they do not actively
direct their senses towards the stimulus to acquire the perceptions: detect, experience,
feel, hear, overhear, perceive, see, sense, smell, taste, witness. The corresponding
verbs of the same sensory modality whose Perceivers make a conscious, active effort
to direct their attention to the object or phenomenon perceived are categorized as
active perception verbs (e.g. Leech 2004: 23) across various classifications. Such
verbs evoke the frame Perception active in FrameNet. Perceptive states represent
a very coherent class whose invariant is the frame Perception_experience. Its
configuration of FEs includes the sentient entity that has the perceptual experience
(Perceiver passive), the entity or phenomenon that the Perceiver experiences with
his or her senses (Phenomenon) and the location on the Perceiver passive’s body
where the perceptual experience takes place (Body part). The latter is usually left
unexpressed with many of the verbs as it is implied by the sensory modality encoded
in the verb.

In addition, Paducheva (2004) refers to this class another distinct group of verbs
typical for Russian and Bulgarian, the so-called predicates of Imaginary perception.
These verbs share with verbs denoting perceptive states the presence of a passive
perceiver and a perceived phenomenon. The main difference between the two
subclasses is the presence and respectively, the absence, of an actual phenomenon
(or perceptual stimulus) to be spontancously perceived, as “the image forms
independently of an external stimulus” (Paducheva 2004: 200). These verbs (npuuysa
mu ce = 1 seem to hear, npususicoa mu ce = 1 seem to see, etc.) have been studied
in Bulgarian as well. Drawing on earlier work by Nitsolova (1992/1993), Dzhonova
(2008) defines a subclass of predicates that express some unreal sensory perception.
To the exception of évobpazseam cu = imagine, npedexkyceéam => anticipate, the
Perceiver is typically expressed as a dative pronoun.

This shift in focus constitutes an important difference from the verbs evoking the
Perception_experience frame. A new, Imaginary perception frame has been defined
in which an Imaginary phenomenon comes into the awareness of a Perceiver passive.
As the frame changes the focus of the described situation but is closely related to
Perception_experience, it is related to it by means of the relation Uses.

5.3.9. Predicates of existence and presence

The Predicates of existence and presence encompass verbs that denote the
physical existence, location or presence of an Entity. The similarity between the
two subclasses is pointed out by Paducheva (Paducheva 2004: 425-440), who
acknowledges that presence or location presupposes existence.
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B9_FRAME_Predicates_of_existence_and_presense:

State: Entity

Existence: Entity’

Dead_or_alive: P‘rotac_;mnist1 | Figure

Subsisting:
Thriving: Entity! | Desirability>

Custom: Protagonist! | Behavior® | Society

Manner_of_life: Experiencer1 | LifeS'[ﬂeS | Manner

Residence: Resident! | Co-resident! | Location?

Temporary_stay:
Attending: Agent’ | Event

Figure 17. Structure of the thematic class Predicates
of existence and presence.

Part of the frames form a coherent subtree descending directly from State. The
invariant frame Existence describes an Entity that is declared to exist, generally
irrespective of its position being specified (3akonume cwvuwgecmeysam, 3a oa ce
cnazeam = Laws exist to be obeyed). The frame is used in Being located, that is,
in one of the main representatives of the class of Spatial relations. Dead or_alive,
which also inherits directly State, describes a sentient entity, the Protagonist, who
is in the state of being alive or has exited this state (MKueeem 6 cmpannu epemena
= We live in strange times). Its inheriting frame Subsisting deals with a sentient
Entity that survives some situation. It expands the configuration of the parent’s frame
by specifying a resource (Support) that the Entity relies on to survive ([Jeamvama
om 200UHU APENHCUBABAXA C OCKbOHU cpedcmea —> For years, the two of them have
subsisted on meager funds). The frame Thriving presents a temporary state of an
Entity associated with its participation in a preponderance of states and events
which are desirable for it (/lo0o6Hu npakmuxku npousgpmsasaxa npu npeouUHOMO
npasumencmeo = Such practices thrived under the previous government).

Although an outlier in the frame hierarchy, Manner of life (Te scusesm oxonno
= They live in abundance) represents a given state of existence, in particular, a
situation involving an Experiencer who actualises a pattern of behavior (Lifestyle),
possibly characterized by a Manner.

Another aspect of this class is represented by predicates denoting someone’s
presence at a location, thus evoking the frame Attending ([eyama nocewiasam
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yuunuuge om 7-200uwna év3pacm —>Children attend school from the age of 7 years).
The frame inherits from a dynamic state of affairs (Intentionally act), which reflects
the fact that it involves a sentient entity (Agent) who goes to an Event (in order to be
present there), but as the example show, may also be construed as a custom or habit-
like state or behavior relating to the sentient entity’s presence at the Event. Such cases
are treated as stative construals of the existing frame.

Yet another dimension of the class is represented by the frame Residence (Te
arcugeam uszsvr epada = They live outside the city) and its descendant Temporary
stay (Yuenuyume keapmupysam ¢ xomen uzevt epada = The students are lodging
in a hotel outside the city). Residence has to do with people (Residents) who reside
in a Location, possibly with a Co-resident. Temporary stay describes a more specific
situation where a Guest stays for a Duration at a Location, which is not his or her
permanent residence and is often the permanent residence of a Host. The frame
elaborates on its parent’s FE configuration by specifying the Resident as a Guest and
the Co-resident as a Host, as well as by introducing the duration of the stay.

5.4. Behaviors and Occupations

C_FRAME_Behaviours:

Social_behavior_evaluation: Individual' | Behavior? | Judge

Conduct: Agenﬂ [Manner3 | Affected party

Feigning: Agent' | State of affairs? | Qriginal | Copy

Treating_and_mistreating: .ﬂxgent1 | Manner3 | Affected party

Figure 18. Structure of a fragment of the verbs entering the class of Behaviors.

D_FRAME_Occupations:

Figure 19. Structure of the thematic class Occupations.

The classes of Occupations and Behaviors are stative verbs that fall outside
the scope of the two main classes of properties and relations and states. They have
been defined as generalized states by Vendler (1957, 1967), who primarily discusses
activity verbs that either by virtue of their semantics or by virtue of a kind of
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reconceptualization denote or come to denote activities characteristic of a particular
subject over a very long period of time. The former is exemplified by cases like the
following one: She is smoking outside (activity) vs. She smokes 3 packs of cigarettes
a day (generalized state). On the other hand, there are some verbs that describe
activities that inherently take place over a prolonged period of time, e.g. rule, govern,
predominate, among others. An important property of such verbs pointed out by both
Vendler (1957, 1967) and Paducheva (1996) is the fact that they hold over a very long
interval of time, without being true at each moment of this interval, e.g. smoking 3
packs a day does not involve smoking at every second of the day, nor ruling implies
taking managerial decisions all the time.

The differentiation between the two classes described by Paducheva (1996) is
based on the presence of a sentient entity distinct from the subject of the activity
who expresses a (negative) judgment (Behaviors) and the lack of such assessor
(Occupations).

The Occupations encompass various activities that a person pursues as a
vocation, for sports, fun or as a pastime: gowsam = war, npenooasam = teach,
nevmewecmeam => voyage, among others. A distinct candidate frame that describes
the semantics of professional occupations is Being employed. By virtue of its
definition it presupposes a prolonged period over which an Employee is employed
in a Position, doing work in a particular Field or on a particular Task, for which
the Employer gives him or her Compensation. The frame is evoked by verbs such
as paboms = work, cepsumvopcmeam => wait (tables), vunosnuuecmseam = clerk,
Ovpeoldercmeam = carpenter, kmemysam => work as a mayor, yuumencmeam = teach,
work as a teacher. The frame itself is a perspectivization on the non-lexical frame
Employment continue, which describes a stable employment relationship between
an Employer and an Employee. Two other frames also cover occupations, Serving
in_capacity where the focus is on the Agent fulfilling a Role and Working a_post
which involves a Post that the Agent fills. Verbs remaining outside these frames, such
as eorosam, nvmeutecmeam represent counterparts of dynamic verbs belonging to
different frames and are associated with the conceptual descriptions characteristic of
the relevant frames; the best treatment of such verbs at this stage of the analysis is to
be viewed as aspectual construals of the respective active verbs.

Many of the verbs that fall in the class of Behaviors are verbs whose habitual
interpretation is their inherent meaning. They would thus be evoking various frames
based on their particular semantics: xaoxapcmeéam = gossip evokes the frame
Chatting (Huwo ne u xazeail, mHozo Kaokapcmea = Don’t tell her anything, she’s
quite the gossip girl), npecmpysam ce = pretend, cumyrupam = simulate evoke
Feigning, umumupam = imitate, konupamv = copy evoke Imitating, and so forth.
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6. Conclusions and Future Work

The analysis of frames and relations between them outlines the internal
organization of the semantic classes and subclasses of stative predicates as well as
the significant components of the semantic description relevant to the definition of
the classes and the frames describing them. In addition to the concrete objectives of
this work to present a summary of the conceptual, syntactic and semantic properties
of previously formulated thematic classes, a further goal is to improve WordNet-to-
FrameNet mappings and coverage of stative verbs by introducing the newly defined
frames into FrameNet’s structure and designing automatic and semi-automatic
procedures for mapping and validation.

Special attention needs to be paid to verbs and WordNet subtrees which have
no frames assigned. A venue of ongoing research that we are concerned with is the
definition of precise selectional restrictions imposed on the core FEs of particular
frames and their implementation as semantic relations between a verb synset and
a set of noun synonyms that satisfy these restrictions. In such a way we will enrich
WordNet with relations between verbs and nouns corresponding to participants in
their conceptual structure, particularly ones realized as arguments and adjuncts.

The work proposed in this paper, as well as the system of conceptual frames
covering thematic classes, is to a great extent language independent. Although we
have presented examples for English and Bulgarian, our analysis of the data can be
extended to other languages especially through the alignment between the resources.
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CTaTHBHUTE IVIAT0JIM: KOHIENTYAJIHA CTPYKTYpAa, iiepapxusi, CHCTEeMHH
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Pe3tome. M3crensanero ce hokycrupa BbpXy CEMaHTHYHOTO M KOHIICITYaIHOTO OMMCaHHEe Ha
CTaTUBHUTC IJ1arOJIH. AHaHI/l3I/IpaMe CTaTUBHUTEC IJ1Aarojiv, nmpeacTaBCHu B YLpleeT, 3aCIHO
ChC CHOTBETCTBALIMTE UM (periMoBe oT PpeiiMHET cilel ChOTHACSHETO Ha J[BaTa pecypca.
[TpencraBsame kmacuuKamus HA CTATUBHHUTE IVIaroJM B TEMAaTWYHHU KIIACOBE, CIIE]] KOETO
odepraBaMe KOMIIOHEHTHTE Ha KOHIIENITYaJHOTO OIMCAHUE Bb3 OCHOBA Ha KOHIENTYaJTHUTE
(hpeiimoBe ot DpeiiMHET, OTHOIICHUATA MEXKTY TSIX, KAKTO U SIPEHUTE (HPEHMOBH CIIEMEHTH.
W3cnensanero € OomuT 3a M3BSXKJAHE Ha HepapXW4HaTa CTPYKTypa OT (peiMoBe 3a BCEKH
TEeMaTH4eH KJlac, KaKTO U Ha IUINTKA iepapxus Ha ppeliMOBUTE €JIEMEHTH C OIVIe]| Ha TSIXHATa
CrelMani3anyus oT 1Mo-o0Iara paMka B MO-CHeNU(PUIHUTE PAMKH, CBbP3aHH Ype3 pealiun
Ha HacnensBaHe (Inheritance), cnmabo HaciensBane (Uses) u mepcriektuBuzamus (Perspective).

KurouoBn aymu: xonyenmyanno onucaunue, Kowyenmyanwa tepapxus, Dpetimmem,
Yvponem
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