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Abstract

In the paper we presented a new Russian
wordnet, RuWordNet, which was semi-
automatically obtained by transformation of
the existing Russian thesaurus RuThes. At the
first step, the basic structure of wordnets was
reproduced: synsets’ hierarchy for each part
of speech and the basic set of relations be-
tween synsets (hyponym-hypernym, part-
whole, antonyms). At the second stage, we
added causation, entailment and domain rela-
tions between synsets. Also derivation rela-
tions were established for single words and
the component structure for phrases included
in RuWordNet. The described procedure of
transformation highlights the specific features
of each type of thesaurus representations.

1 Introduction

WordNet thesaurus is one of the popular lan-
guage resources for natural language processing
(Fellbaum, 1998). The projects for creating
WordNet-like resources have been initiated for
many languages in the world (Vossen, 1998;
Bond and Paik, 2012). Other thesaurus models
are rarely discussed, created and used in NLP.

In several works, S.Szpakowicz and co-
authors (Jarmasz and Szpakowicz, 2004; Aman
and  Szpakowicz, 2008; Kennedy and
Szpakowicz, 2008) evaluated two versions of
Roget’s thesaurus in several applications. Borin
and colleagues (Borin and Forsberg, 2009; Borin
et al. 2013) compared the structure of the Swe-
dish thesaurus Saldo with the WordNet structure.
In (Borin et al., 2014) automatic generation of
Swedish Roget’s thesaurus and its comparing

with the existing Roget-style thesaurus for Swe-
dish is discussed.

For the Russian language, RuThes thesaurus
has been created more than fifteen years ago
(Loukachevitch and Dobrov, 2002). It was uti-
lized in various information-retrieval and NLP
applications (Loukachevitch and Dobrov, 2014).
RuThes was successfully evaluated in text sum-
marization (Mani et al., 2002), text clustering
(Dobrov and Pavlov, 2010), text categorization
(Loukachevitch and Dobrov, 2015), detecting
Russian paraphrases (Loukachevitch et al., 2017),
etc.

Using the RuThes model for the concept rep-
resentation, several domain-specific thesauri
have been created for NLP and domain-specific
information-retrieval applications including So-
ciopolitical  thesaurus  (Loukachevitch and
Dobrov, 2015), Ontology on Natural Sciences
and Technology (Dobrov and Loukachevitch,
2006), Banking thesaurus (Nokel and
Loukachevitch, 2016) and others. Currently,
RuThes concepts provide a basis for creating the
Tatar Socio-Political Thesaurus (Galieva et al.,
2017).

In 2013, RuThes was partially published for
non-commercial use (Loukachevitch et al., 2014).
But people would like to have a large Russian
wordnet. Therefore, we have initiated a trans-
forming procedure from the published version of
RuThes (RuThes-lite) to the largest Russian
WordNet (RuWordNet'), which we describe in
this paper. This transformation allows us to show
similarities and differences between two re-
sources in a detailed way. RuWordNet currently
includes 115 thousand unique words and phrases.

! http://ruwordnet.ru/en/



The structure of this paper is as follows. In
Section 2, we describe related work. Section 3
presents the structure of RuThes thesaurus, in-
cluding the set of relations and principles of
work with multiword expressions. Section 4 de-
scribes the main stages for creating the basic
structure of RuWordNet. Section 5 is devoted to
enrichment of the basic RuWordNet relations.

2 Related work

Creating large lexical resources like WordNet
from scratch is a complex task, which requires
effort for many years (Azarowa, 2008). To speed
up the development of a wordnet for own lan-
guage, the first version of such a resource can be
created by automatically translating Princeton
WordNet into the target language (\VVossen, 1998;
Gelfenbein et al., 2003; Sukhonogov et al. 2005),
but then considerable effort is required to proof-
read and correct the obtained translation.

As an intermediate approach, researchers pro-
pose a two-stage creation of a wordnet for a new
language: first translating and transferring the
relations of the top concepts of Princeton
WordNet (the so-called core WordNet), and then
manually replenishing hierarchies based on dic-
tionaries and text corpora. This approach was
used in the creation of such resources as DanNet
(Pedersen, 2010) and EuroWordNet (Vossen,
1998).

After analyzing the existing approaches to the
development of wordnets, the creators of the
Finnish wordnet (FIWN) decided to translate
Princeton WordNet manually, using the work of
professional translators. As a result, the Finnish
wordnet was created on the basis of translation of
more than 200 thousand word senses of Prince-
ton WordNet words within 100 days (Lindén and
Niemi, 2014).

In work (Braslavsky et al., 2012), it was pro-
posed to develop a new Russian wordnet
(YARN) using the Russian Wiktionary and
crowdsourcing. The authors planned to attract a
large number of students and interested people to
create a new resource.

There are at least four known projects for cre-
ating a wordnet for the Russian language. In
RussNet (Azarova et al., 2004), the authors
planned to create the Russian wordnet from
scratch, guided by the principles of Princeton
WordNet. In two different projects described in
(Gelfenbein et al., 2003; Sukhonogov et al.
2005), attempts were made to automatically
translate WordNet into Russian, with all the orig-

inal thesaurus structure preserved. The results of
(Gelfenbein et al., 2003) are published, but the
analysis of the thesaurus generated in this way
shows that it requires considerable editing or the
use of better algorithms.

The last project YARN (Yet Another Russian
wordNet) was initiated in 2012 and initially was
created on the basis of crowdsourcing, i.e. partic-
ipation in the work of filling the thesaurus by a
large number of participants. Currently, YARN
contains a significant number of synsets with a
small number of relationships between them. The
published version® of the YARN thesaurus con-
tains too many similar or partially similar
synsets.

In (Azarova et al., 2016), the authors describe
the project on the integration of the thesaurus
RussNet (Azarowa., 2008) and the thesaurus
YARN (Braslavsky et al., 2012) into a single
linguistic resource, where the expert approach
and the crowdsourcing will be combined.

In (Khodak et al., 2017), a new approach to
automatic wordnet construction is presented and
tested on a specially prepared Russian dataset
comprising senses of 600 words (200 nouns, 200
verbs, and 200 adjectives). The approach is
based on translation of English synsets, and a
number of techniques of clustering and assessing
the obtained translation. For Russian, the authors
report 60% F-measure on the above-mentioned
tests. However, the analysis of the dataset
showed that the presented Russian words have
much more senses than it is usually presented in
Russian  dictionaries. For example, word
onacnocmo (danger) is usually described as hav-
ing 2 senses. But in the dataset it has 6 senses.
Word o6opyoosanue (equipment) is usually de-
scribed with 2 senses, but in the dataset it has 8
senses. It looks that the expert labeling of Rus-
sian senses for the dataset was somehow biased
to English and its representation in Princeton
WordNet.

3  RuThes Structure and Relations

RuThes (Loukachevitch and Dobrov, 2014;
Loukachevitch et al., 2014) and WordNet are
both thesauri, i.e. lexical resources in that words
similar in meaning are gathered into synsets
(WordNet) or concepts (RuThes), between which
relations are established. When applying the two
thesauri to text processing, similar steps should
be carried out, including a comparison of the text
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with the thesaurus, and the use of the described
relations if necessary. There are also significant
differences between the thesauri.

Firstly, in RuThes there is no division into lex-
ical networks by parts of speech. Any part of
speech can be associated with the same RuThes
concept, if they mean the same (so-called part-
of-speech synonyms). Each thesaurus concept
has a unique name.

To provide morpho-syntactic information for a
word, each RuThes entry has parts of speech la-
bels. The morpho-syntactic representation of a
multiword expression contains the syntactical
type of the whole group, the head word, parts of
speech and lemmatized forms for each compo-
nent word.

Therefore, secondly, when establishing rela-
tions in RuThes, it is often impossible to apply
synonym tests based on the interchangeability of
words in different contexts (Miller, 1998). In-
stead, tests are used to detect the denotative simi-
larity of word meanings, for example, "if the en-
tity X in different situations can be called W,,
can it always be called W,", and vice versa.

Thus, because of the above-mentioned differ-
ences (denotative tests, unique names of con-
cepts), RuThes is closer to ontologies on an im-
aginary scale from lexical resources to formal
ontologies  than  WordNet-like  thesauri
(Loukachevitch and Dobrov, 2014).

3.1 Relations in RuThes.

Different models of the knowledge description
presuppose different sets of relations.

In RuThes, the relations are established only
between concepts. The main class-subclass rela-
tion roughly corresponds to the relation of hypo-
nym-hypernym in WordNet (Miller, 1998).

Also, RuThes has the part-whole relationship,
but unlike WordNet, it is only established when
the part always (or at least in the vast majority of
cases) refers to the specified whole, i.e. cannot
belong to a number of alternative wholes. This
makes it possible to use the transitivity of the
part-whole relations with greater reliability
(Loukachevitch, Dobrov, 2014). There are some
techniques allowing representation of part-whole
relations in other cases.

When the above-mentioned conditions for es-
tablishing the part-whole relationship are im-
posed, a fairly broad interpretation of the part-
whole relationship is adopted in RuThes:

e  Dbetween physical objects (storey — build-
ing);

e  Dbetween regions (Europe — Eurasia);
e  Dbetween substances;
e  Dbetween sets (battalion — company);

e  between parts of the text (strophe —
poem);

e  Dbetween processes (production cycle —
industrial manufacturing).

Also, the part-whole relations are established
for connections between entities, one of which is
internal, dependent on another (Guarino, 2009)
such as: characteristics of an entity (displacement
— ship); role in the process (investor —
investment); participant in the field of activity is
the sphere of activity (industrial plant —
industry).

In addition, one of the main relations in
RuThes is the relation of ontological
dependence, which shows the dependence of the
existence of one concept on another. An example
of such an attitude is the relationship between the
concepts Tree — Forest, where Forest is a
dependent concept requiring the existence of the
Tree concept.

The relation of the ontological dependence is
denoted as directed association asc; — asc,. In
fact, this directed association represents a more
formalized form of the association relations in
traditional information-retrieval thesauri
(Z39.19, 2005). Symmetric associations are also
possible in only restricted number of cases.

Thus, the structure and the set of relations in
the thesaurus RuThes are significantly different
from the structure and relations of WordNet. It is
also important to stress the differences in the
properties of the relationships in the thesauri
WordNet and RuThes. In WordNet, basically,
only the transitivity of hyponym-hypernym
relations is used. In RuThes, in addition to the
transitivity of the class-subclass relationship, the
following relations are also postulated:

e transitivity of the part-whole relations:

whole (c;, ¢;) A whole (cy,
whole (cy, C3);

Cg) —

e inheritance of the whole relationship to
subclasses:

class (c;, €;) A whole (c,,
whole (¢4, C3);

Cy —

e inheritance of dependence association
relations and symmetric association relations
on types and parts:



class (cy, C2) A ascy (Cp, C3) — ascy (Cy, Ca);
class (cy, ¢;) Aasc (Cy, C3) — asc (cy, C3);

whole (c1, €;) A ascy (Cy, C3)
— asc; (Cy, Ca);

whole (¢4, ;) A asc (Cy, C3) — asc (Cy, Ca)

Considering all possible relation paths existing
between two thesaurus concepts C; and C,, it
was supposed that those paths that can be re-
duced to a single relation with the application of
the above-mentioned rules of transitivity and in-
heritance indicate semantic relatedness between
concepts C; and C,, so called semantic paths.
Word and phrases presented as thesaurus entries
assigned to the concepts C; and C, are also con-
sidered semantically related even if the length of
the path is quite large (five and more relations).
Such defined semantic similarity between words
and phrases included in RuThes is used for query
expansion in information retrieval, thematic text
representation (Loukachevitch and Alekseev,
2014), representation of categories in
knowledge-based text categorization
(Loukachevitch and Dobrov, 2015), and auto-
matic word sense disambiguation.

The properties of the RuThes relations and
defined paths were used to infer some types of
relationships for RuWordNet.

3.2 Multiword Expressions in RuThes

Another issue, which is important in transfor-
mation of data from RuThes to RuWordNet, is
the representation of multiword expressions
(Loukachevitch and Lashevich, 2016).

The distinctive feature of RuThes is that it
contains many multiword expressions. Experts
are recommended to introduce new multiword
expressions into RuThes if they can substantiate
their decision with the necessity to represent the
expression in the thesaurus. The expert should
show that adding the expression to the thesaurus
gives useful information that does not follow
from the component structure of this expression.
Such information is usually expressed in form of
additional thesaurus relations (or their deliberate
exclusion), which enriches the thesaurus
knowledge.

In fact, we shift the often discussed question
on compositionality vs. non-compositionality of
a multiword expression to the more visible ques-
tion of adding information to a thesaurus. The
employed principles of introducing multiword
expressions into RuThes can be subdivided as
follows:

e absence of meaningful relations be-
tween an expression and senses of compo-
nent words (idioms),

e  synonym to own component word or its
derivative (multisynonyms),

e additional relationships to other single
words and multiword expressions.

In RuThes, multiword expressions that are
synonymous its own component or its derivative
are specially collected. The examples of such
expressions include rnorumuueckas napmus (po-
litical party) — napmus (party), the phrase is
quite frequent in Russian as well as its translation
in English. Another example is xomnvromepnas
npoepamma (computer program) — npocpamma
(program). The example of a multisynonym to
the component derivative is: yuacmsosams (par-
ticipate) — npunumams yuacmue (take participa-
tion).

In creating RuThes, the introduction of such
multiword synonyms was especially encouraged,
because the important feature of these expres-
sions is that their components can be ambiguous,
but the whole expression is often unambiguous.
Thus, if the expression is known and described in
a thesaurus there are no problems with disam-
biguation of its components and with the seman-
tic interpretation of the whole expression. In fact,
these expressions can improve the recognition of
their own concepts.

In addition, the inclusion of such expressions
in a synset often clarifies the sense of the synset.
It is clear that introduction of these expressions
does not require additional concepts.

Such multisynonyms are very common in the
Russian language. Currently, the published ver-
sion of RuThes — RuThes 2.0 (Loukachevitch et
al., 2014) contains more than 13 thousand mul-
tiword synonyms.

Numerous examples of multisynonyms can be
found also in English and can be met in
WordNet. For example, plant — industrial plant,
platform — political platform, park — car park —
parking lot. But in RuThes, multisynonyms
were specially searched and added.

RuThes also includes multiword expressions
with so called relational idiosyncrasy, that is
multiword expressions that look like composi-
tional ones but they have specificity in relations
with other single words and/or expressions,
which usually means that these expressions de-
note some important concepts, entities or situa-
tions (Loukachevitch and Gerasimova, 2017).



For example, such phrase as oopooicrnoe osu-
acenue (road traffic) seems to be compositional
one, but it has hyponyms: zesocmoponnee osu-
acenue (left-hand traffic) and npasocmoponuee
osudicenue (right-hand traffic): the existence of
such hyponyms cannot be inferred from its com-
ponent words.

Currently, all multiword expressions (54 thou-
sands of 115 thousand entries) of RuThes-lite
were transferred to RuWordNet. In such a way, it
is possible to say that RuWordNet contains the
maximal share of phrases in synsets among oth-
er WordNet-like resources. It means that the rep-
resentation of phrases in RuWordNet requires
special attention.

4 Creating Basic  Structure  of

RuWordNet

In our opinion, one of the most distinctive fea-
tures of WordNet-like resources is their division
into synset nets according to parts of speech.
Therefore, all text entries of RuThes-lite 2.0
were subdivided into three parts of speech: nouns
(single nouns, noun groups, or preposition
groups), verbs (single verbs and verb groups),
adjectives  (single adjectives and adjective
groups). We have obtained 29,297 noun synsets,
12,865 adjective synsets, and 7,636 verb synsets
(Table 1).

This subdivision was based on the morpho-
syntactic representation of RuThes-lite 2.0 text
entries, which was fulfilled semi-automatically.
Therefore, a small number of mistakes because
of particle treatment (verbs or adjectives) or
nominalized adjectives can appear. For example,
Russian phrase zo6umens noopamocs (=opauyn)
(brawler, scrapper) was treated in this procedure
as a verb group and was assigned to the verb
synsets. Currently all found mistakes are correct-
ed.

Part of Number of | Number Number of
speech | synsets of unique senses
entries
Noun 29,296 68,695 77,153
Verb 7,634 26,356 35,067
Adj. 12,864 15,191 18,195

Table 1. Quantitative characteristics of synsets and
entries in RuWordNet
The divided synsets were linked to each other
with the relation of part-of-speech synonymy.
The hyponym-hypernym relations were estab-
lished between synsets of the same part of
speech. These relations include direct hyponym-

hypernym relations from RuThes-lite 2.0. In ad-
dition, the transitivity property of hyponym-
hypernym relations was employed in cases when
a specific synset did not contain a specific part of
speech but its parent and child had text entries of
this part of speech. In such cases, the
hypernymy-hyponymy relation was established
between the child and the parent of this synset.

Similar to the current version of Princeton
WordNet, in RuwWordNet class-instance relations
are also established. By now, they had been gen-
erated semi-automatically for geographical ob-
jects.

The part-whole relations from RuThes were
semi-automatically transferred and corrected ac-
cording to traditions of WordNet-like resources.
Now RuWordNet contains 3.5 thousand part-
whole relations. The part-whole relations include
the following subtypes:

o functional parts (nostrils — nose),

e ingredients (additives — substance),

e geographic parts (Seville — Andalusia),
¢ members (monk — monastery),

o  dwellers (Moscow citizen — Moscow),
e temporal parts (gambit — chess party)

e inclusion of processes, activities (indus-
trial production — industrial cycle)

Adjectives in RuwWordNet similarly to German
or Polish wordnets (Gross and Miller, 1990;
Maziarz et al., 2012; Kunze and Lemnitzer,
2010) are connected with hyponym-hypernym
relations. For example, word ysemosoii (colored)
is linked to such hyponyms as xkpacnwuit (red),
cunuii (blue), sexenviii (green), etc.

Part | Hyper- | Inst- | Holo- POS- | Ant
of nyms | ance | nyms syn. o-
spe- . ny
ech ms
Noun | 39,155 | 1863 | 10,010 | 18,179 | 454
Verb | 10,304 0 0 7,143 20
Adj. | 16,423 0 0 13,794 | 456

Table 2. Quantitative characteristics of basic rela-
tions in RuWordNet

Adjectives often have POS-synonymy links to
nouns, but also can have POS-synonyms to verb
synsets. For example, word cmpoumenvhulii
(building as an adjective) has two POS-
synonymy relations: to the noun synset
{cmpoiika, nocmpouka, 8036e0eHue,



coopyacenue..} (building as a noun) and to the
verb synset {cmpoums, nocmpoums, 6038600umo
...} (to build).

Antonymy relations are conceptual relations in
RuWordNet, that means they link synsets, not
single lexemes. They are introduced for all parts
of speech, mainly for synsets denoting properties
and states, for example:

° noun synset {JleeKOCMb, C J1e2KOCMmbI0,
be3 mpyoa, Oe3 3ampyonenuil} (€asiness)
is antonymous to synset {msorcecmo,
mpyonocmo} (difficulty),

o adjective synset {neckuii, necxuit Ona
BINONHEHUS, Ae2KUll OISl OCYWEeCELeHUsl,
nempyonviii} (easy) is antonymous to
synset {msorckutl, mpyouwsiti, mssicenvlii,
MPYOHBLIL O BLINOJIHEHUS, HEeAe2KUlL ... }

(difficult),

o verb synset {we coomsemcmesosame
oeticmeumenvrocmu} (t0 be contrary to
the fact) is antonymous to synset
{coomeemcmeosamo ucmumne,
coomeemcmeosams OeucmeumenbHOCmu
(to be in accordance with the truth).

The current numbers of basic relations de-
scribed in RuWordNet are presented in Table 2.

5 Enrichment of Basic Relations of
RuWordNet

Basic relations in the RuWordNet thesaurus
were supplemented by several types of relations,
including the relations of causation and entail-
ment, the domain relation, the relations of word
derivation and the relations between phrases and
their components.

5.1 Causation and entailment

The relationships of entailment and causation
were treated in the same way as in WordNet. The
WordNet entailment relation is a relation be-
tween two verbs V1 and V2 that holds when the
sentence "Someone V;" logically entails "Some-
one V," and there is the temporal inclusion of
event V; into V, or vice versa (Fellbaum, 1998).
The causation relation can be also considered as
a subtype of a general logical entailment relation
but there is not temporal inclusion between cor-
responding situations (Fellbaum, 1998).

To automate the introduction of the relations
of causation and entailment into RuWordNet, the
RuThes directed associations between concepts
containing verbs were extracted. This relation
means in this case that the emergence of one sit-

uation (process, action) somehow requires the
emergence of another situation (process, action).
The prepared lists of relations between verbs
were checked out by linguists, resulting in the
following relations:
e 97 relations of antonymy, denoting the
opposite of what was before, for example,
omkynopums  (Uncork) — saxynopumes

(cork),

e 610 relations of causation, for example,
casicams (Sit) - cecms (Sit down). This
relation in RuWordNet often connects the
synsets corresponding to the reflexive
forms of the verbs, for example, the synset
Kynams, 8bIKynams, OOKYNamyv, UCKYNAmMb
(give a bath) is the cause of kynamwcs,

6bIKYNnamsvCs, UCKynamsvcCs, nOoKynamscCs
(to bathe, cleanse own body).
e 943 entailment relationships, for

example, the synset crumscs (to dream) is
related by the entailment relation with
synset cnams, nocnamse, nouusams (t0
sleep) because if someone dreams
something, then this someone is sleeping.

5.2 Domain relations

Since relations in such thesauri as WordNet are
mostly generic (hyponym-hypernym), there
exists a so-called "tennis problem" (Miller, 1998),
which is that synsets from the same domain (for
example, related to tennis: tennis player, racket,
court) are very far from each other in the
WordNet hierarchy.

To solve this problem in part, a hierarchical
system of domains (domains)® has been proposed,
and WordNet synsets were semi-automatically
assigned to one or more domains (Magnini,
Pianta, 2000; Bentivogli et al., 2004). This
domain system is now partially transferred to
RuWordNet.

The mechanism of introducing domains for
the RuWordNet synsets was as follows. The
existing domain system for Princeton WordNet
was taken. First, the domain list was refined: the
subject areas that were not presented in the
RuWordNet thesaurus were removed (i.e. Her-
aldry), and several new domains were added. For
example, domain labels corresponding to world
religions and some confessions were introduced.
Currently, RuwWordNet has 156 domains.

The domains labels can be considered as a list
of categories for a knowledge-based categoriza-

® http://wndomains.fbk.eu/



tion system. RuThes has a special interface for
linking categories with thesaurus concepts and
hierarchies.

Each domain was linked to one or more
"supporting" concepts of the RuThes thesaurus.
Using the RuThes relation properties, the list of
supporting concepts was expanded by lower-
level concepts (subclasses, parts, associations).
This can be done, because in RuThes the relation
to the sphere of activity is one of the types of the
part-whole relationship, and therefore it is
explicitly indicated in the thesaurus.

The generated list of concepts for each domain
was looked through and cleaned by experts. Also,
for each domain, a noun synonym of RuWordNet
was assigned as the domain title.

As a result, a chain of relations has been
created:

(1) RuWordNet synsets,

(2) Initial concepts of the RuThes thesaurus
for these synsets,

(3) Domain labels presented as categories over
RuThes concepts,

(4) RuWordNet synsets, assigned as a label to
each subject domain.

Such a chain makes it possible to introduce
direct domain relations between RuWordNet
synsets: (1) -> (4).

For example, domain “Art” is described as
RuThes concept Art with full expansion, which
adds to the Art domain all hyponyms, parts,
dependent concepts obtained by logical inference
using the properties of transitivity and
inheritance (Section 3.1). As a result, “Art”
concepts comprise more than 700 RuThes
concepts, including Jazzman, Piece of painting,
Harp, etc. Then RuWordNet synsets originated
from these RuThes concepts were also assigned
to the Art domain.

5.3 Derivational relations

For RuWordNet, the derivational relations were
also introduced (Leseva et al., 2015; Pala and
Hlavackova, 2007, Piasecki, et al, 2012). These
relations are lexical, that is established between
lexical entries. At the moment, these relations are
established for those words that have the same
beginning of the word (without prefixes).

The derivation relations were established be-
tween words if two conditions were fulfilled:

e  the words have the same beginnings,

e these words refer to concepts that either
have a direct relationship in the RuThes
thesaurus or the relationship can be de-

rived from the properties of transitivity
and inheritance established in RuThes.

For example, for the word apenoa (lease), the
following words with the same root are indicat-
ed: apenoamop (lessee), apenoamopcruii (lessee

as an adjective), apenoosamenv (lessee),
apenoamopua (lessee-woman), apenonwvui (lease
as an adjective), apenodosanue (leasing),

apeunoBath (t0 lease), apenoooamens (lease-
holder). Such relations allow us to present se-
mantic relations between words for which there
is no other suitable relationships in RuWordNet.

5.4 Relations between phrases and its com-
ponents

According to the accepted rules for the RuThes
thesaurus, experts try to find all possible words
and phrases that can express a specific concept
(Loukachevitch and Lashevich, 2016). In addi-
tion, as described in subsection 3.2, a new con-
cept can be introduced if a phrase carries infor-
mation that does not follow from the meanings of
the word-components of this phrase. For exam-
ple, RuThes contains the concept Increase of
prices, which have an important relation to the
concept of Inflation. Text entries of the concept
in RuThes comprise a variety of phrases as: price
growth, increase prices, price increases, etc.

This decision in RuThes is supported with the
existing system of relations. For example, we can
easily describe relations between concepts Price,
Increase of prices and Inflation using directed
associations.

Type of relation between | Number
word and phrase of relations
Phrase and its component are | 13,367
in the same synset

(political party — party)

Pos-synonym relations 6,285
(participate — take participa-

tion)

Other relations from | 16,279
RuWordNet

Direct RuThes relations, not | 15,677
included in RuWordNet

Relations inferred using the | 12,513
RuThes relations properties

Table 3. Quantitative characteristics of the re-
lationships between phrases and their components
in RuWordNet



All these solutions lead to a large number of
multiword  expressions in  RuThes. When
RuWordNet has been generated, the phrases
were also transferred to it from RuThes. Howev-
er, the RuWordNet relationship system is differ-
ent, and for a large number of compositional
phrases, the relationship between the phrase and
its component words can be lost, which can neg-
atively affect the use of the RuWordNet thesau-
rus in natural language processing. Therefore, in
RuWordNet additional types of relations have
been introduced: for the phrase (has_component)
and for individual words that are phrase compo-
nents (component_for).

These relations were obtained automatically
on the basis of direct relations in the thesaurus
RuThes, and also on the basis of a logical infer-
ence on the relation properties (Section 3.1). Ta-
ble 3 shows the quantitative results for the estab-
lished relations between phrases and its compo-
nents in RuwordNet.

Conclusion

In the paper, we presented a new Russian
wordnet, RuWordNet, which was obtained by
semi-automatic transformation of the existing
Russian thesaurus RuThes. At the first step, the
basic structure of wordnets was reproduced:
synsets’ hierarchies for each part of speech and
the basic set of relations between synsets (hypo-
nym-hypernym, part-whole, antonyms).

At the second stage, we added causation, en-
tailment and domain relations between synsets.
Also, derivation relations were described for sin-
gle words and component structure for phrases
included in RuWordNet.

It can be seen that RuThes relations are unu-
sual for wordnet-like resources but they give the
possibility:

e to introduce a multiword expression into
the thesaurus if it gives new information,

e infer domain labels because in RuThes
the domain relation is a subtype of the
part-whole relation,

e infer derivation relations between lexical
entries using the RuThes relation proper-
ties.
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