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Abstract. Methods of the formal concepts analysis (FCA) in application to con-
struction of ontological relations in a class of Russian adjectives characterizing
appearance of a person with use of WordNet are discussed. Analysis of their
semantic paradigm on the basis of the formal context constructed with applica-
tion of the bilingual dictionary is made.
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1 Introduction

In the recent years creation of the computer thesaurus of Russian similar in
structure and functionality to WordNet thesaurus [16] attracts large interest [1, 7, 8].
Such thesauri give ample opportunities for investigating semantic relations between
the meanings of the words of some Natural Language. Unfortunately, the lexical cov-
ering by such thesauri for the languages other than English is limited, despite consid-
erable efforts on sinset expansion and their interrelations (sinset is the basic semantic
unit of WordNet; a set of English words which code some semantic value). So a ne-
cessity of the automated revealing of lexical-semantic relations from the existing
sources, such as test corpora or explanatory dictionaries exists. For the decision of this
problem methods of the formal concept analysis (FCA) [11, 13, 14] are involved.

We develop methods using bilingual (English-Russian) dictionaries as a source of
the formal context and the further construction of a conceptual network for represen-
tation of ontological relations in the class of Russian adjectives.

2 Lexical sources

At revealing the structure of semantic paradigm of certain group of words it is
necessary to lean against as full lexical sources as possible. We use:

- The common and special English-Russian dictionaries — the lexical database
(LDB) [5].



LDB contains English-Russian equivalents from more than 30 common and special
dictionaries, including The English-Russian dictionary (ed. Apresian), Muller's dic-
tionary, electronic dictionaries Lingvo, Poliglossum, Promt, and many others. Trans-
lation dictionaries are exposed to some kind of natural selection as they are daily used
by translators for practical purposes, and the bad dictionary are rejected;

- Assessment of a person appearance (dictionary) [2];

- WordNet [16];

- Explanatory dictionaries by Ojegov, Evgenieva, Sharov’s frequency dictionary
[9%;

In this paper we describe the semantic paradigm of the adjectives characterizing
appearance of the person. The frequency of the words in this group is rather consider-
able: 6oavwon (big) - 1631 ipm (items per million), xopowuit (good) - 854 ipm,
cmapwiil (old) - 528 ipm, benwiti (white) - 493 ipm, [9] etc. This group is chosen also
in view of its importance for specification of system relations of the Russian rating
lexicon, notions about types of lexical values, features of connotation, standard lexical
associations [3], understanding the structure of a fiction novel [6]. It is important for
lingvo-didactics, as a basis for creation of various manuals for speech developing,
training in Russian for the Russians and the foreigners, and also for translation of
legal, psychological, etc. documents.

Investigation of the meanings of adjectives is similar to investigation of other parts
of speech. The component analysis of adjectives with attraction of explanatory dic-
tionaries is used; corpora research is used for the compatibility analysis of syntagma
of type adjective - noun which allows to cluster adjectives as the attributes of certain
noun for which some classification [12] is already constructed. Methods of direct in-
field testing for revealing connotations, i.e. narrowing the set of possible syntagmatic
partners (adjectives) of the given lexeme (noun) [4] are used. System relations in
lexicon are reflected in thesaurus where the lexical meaning of an adjective is fre-
quently the same as this of a semantically similar verb or noun.

It seems promising to use bilingual dictionaries and the existing thesauri like Ro-
get’s or the widely used WordNet for revealing of semantics of adjectives. The syn-
onymic and antonymic relations between adjectives are developed well enough, how-
ever in this area also attraction of bilingual dictionaries essentially enriches lists of
synonyms and especially - antonyms [5]. Other types of relations: hyponymy, mero-
nymy, metonymy and so forth are much less investigated. Revealing of the specified
relations between adjectives is of theoretical and practical interest, especially in
application to the Automatic Text Processing and Natural Language Understanding.
In this case the direct support on the WordNet structure is unproductive. Really, that
the semantic organization of qualitative adjectives in WordNet completely differs
from the semantic organization of nouns or verbs. Adjectives are organized in clusters
linked to a "focal" adjective having an antonym, i.e. antonymic relation is the base
semantic relation for coding meaning of adjectives. This approach is connected with
the fact, that adjectives have attributive function and that a considerable number of
attributes are bipolar. No hierarchical relations similar to the hyponymy relations
between nouns or troponymy relations between verbs are revealed in WordNet for
adjectives and, as a rule, the direct hypernym is not indicated, instead of it the refer-



of it the reference «Pertains to noun ...» is given, that hypernym of an adjective often
is a noun, for example for the adjectives designating size (big, small, narrow, spa-
cious) a generic hypernym is the noun "size”. In this paper we expect, however, to
find hierarchical, etc. relations within the class of adjectives.

3 Formal Concept Analysis (FCA)

The formal concept analysis is based on intuitive guess that concept has two
parties: an extent which contains some objects, and intent which includes all attributes
peculiar to these objects [16]. For the formal analysis of concepts it is necessary to
define, first of all, a formal context, K: = (G, M, 1), where G = set of objects; M = set
of attributes; and I = the binary relation between elements of G and M, showing, what
attributes m are attributed to objects g. It is easy to present a formal context in the
form of a table. Table 1 contains some adjectives of Russian as objects, a set of trans-
lations of these adjectives — as attributes; the certain Russian word, e.g. arunwii has a
translation equivalent rapacious, crossing of the corresponding line and column is
marked by cross (X). Derivation operation over the formal context is defined as fol-
lows:

Xc G: X—X': {me M|glm for all ge X}, Y € M: Y—Y ’: {geG|glm for all me X}

In our example let X: = {XUIIJHBIH, npoxcoprusouii} and let Y: = {ravening, wolf-
ish). Then X ° = {ravening, rapacious, ravenous}, Y ° = {XHUIJHBIH, xcaouwviii},
further X "= {XUII[HBIH, ncaousiii, nposcoprusniii }, etc. It is possible to show that
generally X ¢ X" and X" = X"""and also Y € Y"and Y’ = Y. The formal concept for
the given formal context is the pair (A, B) where A = B’, B=A", i.e. A = set of ob-
jects, having all attributes from the set B, B = set of attributes attributed to all objects
of the set A. All formal concepts for the given formal context are generated as (X’,
X or (Y, Y”), for all subsets X € G or ¥ ¢ M. A number of algorithms for the fast
construction of formal concepts are developed [15]. The cells representing formal
concept (A, B) are highlighted in our table; A = {anunwvui, epabumenvckuii}; B = {ra-
pacious, ravenous}. Relation < establishes a partial order over the formal concepts for
the given formal context B(K): (A}, By) <. (A,, By). <-> A € A, (B, € B)). This rela-
tion is called as the relation subconcept — superconcept and < defines a complete lat-
tice B(K) over B(K) which can be depicted in the form of the labeled oriented graph
(fig. 1). The nodes this graph are the formal concepts, and the edges reflect the sub-
concept — superconcept relation.

We propose to use thesaurus WordNet and FCA methods to reveal semantic paradigm
of Russian adjectives. Basic semantic unit of WordNet is a synset - a set of English
words which in aggregate code some semantic meaning. An element of synset is word



meaning (WM) - the meaning of a single word (word-combination), included in a
synset.

Table 1. the Formal context for a synset. The objects from the Dictionary are capitalized.

edacious | esurient | ravening | rapacious | ravenous | voracious | wolfish
3BEPHHBIN X
3BEPCKUI X
CBUPEINbIN X
XUIIHBIA X X X X
AJqHBIH X X
I'paburenbckuit X X
Bomuwnii X X
Tonoxneit X X
TOJOAHBIA KakK BOJK X
SKaHbBINA X X X X X X X
JKOKIYIIHH X
3aXBaTHUYECKUH X
HM3roJ0daBIIHHCs X
HEHACHITHBIN X X X X
OTHOCSIIHICA K BOJIKAM X
OYE€Hb TOJIOJHBIN X
HagKui X
TIOXOXKHH_Ha_ BOJIKa X
TIPOKOPIIUBBIH X X X X X X
CBUHCKHH X
XapaKTepHBIN Uil BOJIKA X
STOMCTUYHBIN X

A word can participate in various synsets, that reflects polysemanticism and
homonymy (homography) inherent in the given word. Synsets participate in hypo —
hypernymic relations (for nouns), troponymic relations (for verbs), antonymic, mero-
nymic relations and so forth. Synsets, containing adjectives, as a rule, are not captured
by hyponymy relations, establishment of hierarchical relations between adjectives is
hard both from the theoretical and practical points of view [1,12]. Nevertheless, using
synsets for revealing of semantic paradigm of adjectives is obviously possible and
promising. We note, first of all, that the bilingual English-Russian dictionary can
effectively be applied to expansion of the list of synonyms, and also definition of
semantic affinity among Russian synonyms [5]. It is possible to assume, that taking a
set of the English words of a synset, {e;}, i.e. synonyms with certain meaning, and all
their translations into Russian L j(e;) = 1j, intersection M j rj; will contain a set of the
Russian words coding meaning, equivalent to the synset {e;} meaning. Owing to vari-
ous reality partitioning in English and Russian which is the direct reflection of dis-
crepancy of the category assignment and, hence, concept assignment of attributives,




and also propensity of English to the greater detailing of the world a nomination of
various features, such intersection as a rule, is empty, or contains several words with
very wide semantics. Therefore we propose to use FCA which will allow revealingthe
whole structure of sets {r;};in their interrelation with synset {e;}. Formal context K: =
(G, M, ]) in this case consists of a set of objects G = U;{r;} j of all translations of all
English words from a synset; set of attributes M = {e;}; the binary relation I is defined
by attaching the Russian equivalent j to each English word e; (Table 1).

4 Experimental results and interpretation

The experimental approbation of our technique was carried out over the Dic-
tionary « Assessment of a person appearance» [2], (hereinafter - the Dictionary) con-
taining more than 200 dominants and more than 1200 members of synonymic series
of the adjectives attributed to appearance of a person. In particular, 603 adjectives for
which more low 1040 conceptual lattices with number of attributes more than 2 have
been constucted. For each adjective ar; all English equivalents ae;=L; (ar;) from the
Dictionary containing in the lexical database (LDB) are listed. For every ae; the set of
synsets {sx} = WN (ae;) containing ae;; is defined. For each synset s all Russian ad-
jectives which are the translation equivalents of the synset elements are listed; dou-
bles are rejected. Thus, the set of objects G and a set of attributes M of formal context
K are received. At this stage we do not carry out the semantic division of inconsistent
translation equivalents (which actually exist, e.g. large-handed it is translated as
arcaonvii and as pacmouumensnuiil). Also the adjectives concerning appearance of the
person are not selected; such selection is carried out later, at an analysis stage of the
constructed conceptual lattice. All pairs of equivalents are included in the Table.



wolfish . .
3BEPWMHbIM 3BEPCKNI CBUPEMbIM oTHOCAWMACA_K

rapacious |
3aXBATHMYECKWUA CBMHCKMIA 3rOMCTHYHBIA

ravenous
MA TONOAHBIA_Kak_BONK KA KAYWNIA

Within the framework of synset
- Ne00011320 object XWIIHbIN
is a hypernym for objects
3BEPUHBIN, 3BEPCKMIA,
CBUPEIIBIN. Such definition of
a hypernym generally is not
seems to be correct (36eps (ani-
[HeHachiTHLI] mal) 1S not necessary XuwyHux
(predator), see Efremova []:

36epvl = Wild, usually predatory
edacious R ..
‘ animal), but as the characteristic

of the person the beasty, brutal,
furious person most likely is the
predatory person. The following
Fig. 1. Conceptual lattice over a formal context of hyponymy relations are revealed
Table 1. while analyzing other synsets:

0

e

mepmevlil (dead) C nenodsuscuwiii (motionless) C vt (languid)

anamuyHblil (apathetic), oyenenensiil (freezed) C esanviii (languid)

uzsyHoll (graceful) & monxuil (delicate)

Kogapuwlil (artful) © xumpwitl (sly)

HaxaneHblll (impudent), camoysepennvuii (self-confident) €  Oepsxuu (daring) C
cmenviii (brave)

pewumenvHull (decisive) C meepovlil (hard)

acmpeounvii (hawk) € xuwmnwiti (predatory)

mepskul (vile), omepamumenvhoiii (disgusting),npomuenwiti (offensive), yorcacholil
(awful) C nenpusmuviii (unpleasant)

Some of these relations coincide with those registered in the Dictionary: usswynoiii
(graceful) € monkui (delicate), xosapnuiii (artful) < xumpoui (sly), the others are



newly revealed, or contradict the Dictionary, e.g. in the Dictionary adjective
scmpebunsiii (hawk) is a hyponym of the adjective 6eruuuiu (squirrel) (7).

Using FCA it is also possible to find adjectives attributed to the human face which
could enter the Dictionary: 6ecuyecmesennviii (insensible), 6yonuunviii (every day),
sviygemuiuil (faded),3aeadounviii ( mysterious), 3acnannviii (sleepy),snosewuii (omi-
nous),uckascennviii(  deformed),  neckomvicienuwiti  (thoughtless),  mamoguvlil
(matte),nezamvicrosamuiii (plain), Hezooposwiii (unhealthy),nenpumemnuiii (impercep-
tible),nnockuii (flat), nonyconnwii (dozing), npudypkosamvitl (foolish),npumeopHuiii
(feigned),pasbounuuuii  (predatory), cmywennsiti (confused),cyxowasviii (lean),
Gneemamuunviii (phlegmatic), xyooii (thin)...

Also the attributive word-combinations which are not included in the Dictionary at all
are revealed: ¢ 6yunot pacmumenvnocmoio (with the violent vegetation), HaéoOsuuil
ckyky (boring), ¢ xumpeyoii (sly) ... Comparison of all received hierarchical relations
to the Dictionary is out of scope of this research. The proposed method has only al-
lowed to reveal additional lexical units and to establish semantic relations which can
be used both in lexicography, and for Automatic Text Processing.

5 Conclusions and research prospects

Complexity of the problem of revealing semantic structure of adjectives is
confirmed by the previous researches. Application of methods of the formal concept
analysis (FCA) for its decision can appear useful as addition to the corpora — based
methods, the component analysis, etc. It is supposed to develop the described methods
for formal revealing hierarchical relations from the concept lattice. Besides, expan-
sion of the proposed approach on other semantic relations is possible.
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