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Abstract: The paper presents two bilingual lexicographical
resources for the terminology of fine arts: the ArtsDict elec-
tronic dictionary and the ArtsSemNet semantic network, and
describes the process of transformation of the former into the
latter. ArtsDict combines a broad range of information sour-
ces and is currently the most complete dictionary of fine arts
terminology for both Bulgarian and Russian: not only elec-
tronic, but also in general. It contains 2,900 Bulgarian and
2,644 Russian terms, each annotated with complete dictiona-
ry definitions. These are further augmented with various ter-
minological relations (polysemy, synonymy, homonymy, anto-
nymy and hyponymy) and organised into a bilingual semantic
network similar to WordNet. In addition, a specialised hyper-
text browser is implemented in order to enable intuitive query
and navigation through the network.

Keywords: semantic network, terminology, polysemy, homo-
nymy, hyponymy, antonymy, Synonymy.

1. Introduction

The contemporary dictionary development has been de-
eply affected by the wide spread of personal computers.
Nowadays, a fast growing number of users already for-
got the annoying lookups in huge paper-based dictiona-
ries and started using their computer equivalents. Altho-
ugh the first computer dictionaries were often worse
than the traditional ones their potential was out of ques-
tion. As early as in 1992 the creators of the Oxford Eng-
lish Dictionary [OED] invested $13.5 millions in a five
years project to enable the development of an electronic
version. It soon became clear that the computer dictio-
naries could potentially provide by far richer capabiliti-
es. In the mean time, some other resources, such as the-
sauri, arose (e.g. the Roget’s thesaurus [RT]), which
provided the users with synonymy information. Soon,
the lexicographers started combining dictionaries and
thesauri, which resulted in semantic networks (e.g.
WordNet [Fellbaum, 1998; Miller&al., 1990; WordNet)),
including not just term glosses and synonyms lists, but
also links to antonyms, hyponyms etc.

The work presented below progressed in a similar
fashion: we started with electronic dictionaries and later
transformed them into semantic networks with various
terminological relations. We concentrated on the fine
arts terminology for two closely related and easy-to-
combine Slavonic languages suitable for a comparative
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research: Bulgarian and Russian. Although initially we
focused on Bulgarian, Russian support has been added
for two reasons: to illustrate the multilingual support (at
present the dictionary interface is bilingual, while the
semantic network allows several languages to be used
in parallel) and to make use of the rich language materi-
al for Russian we already had. Adding other Balkan
languages in combination/instead of Bulgarian/Russian
would be attractive, once the necessary data is collected
and made available.

2. ARTSDICT: Bilingual Terminological
Dictionary

ArtsDict has been created in order to allow for easy cre-
ation and usage of parallel bilingual terminological dic-
tionaries for the purpose of lexicographical research.
The dictionary data consists of a set of navigable dictio-
nary entries: a term (single-word term, SWT or multi-
word term, MWT) and one or more glosses describing
its sense(es). The main screen of ArtsDict is split both
horizontally (between the dictionaries) and vertically:
the SWT and MWT, including doublets and variants,
appear on the left in alphabetical order, while their glos-
ses are listed on the right. Although the user interface
imposes no such restrictions, we enforced strict rules
for the contents of the separate fields. For example, af-
ter the term we add in brackets its origin, when it is a
foreign word, and the form for singular, when it is
presented in plural. The doublets' and variants® appear
horizontally comma separated after the term. Similarly,
after a neutral term its stylistic relative synonyms are

' We consider the doublets and the variants as absolute syno-
nyms, the difference being that the former share the same
root, while the latter do not.

2 In fact the phonetic and orthographic variants are lexico-
grammatical variants of the same word (allolexes), not dis-
tinct words (synonyms). We treat them as separate words (i.e.
synonyms) for two reasons: 1. to preserve the unified appro-
ach to all groups of variant, which represent distinct words or
terminological collocations; 2. because the phonetic and gra-
phemic variants could be stylistic relative synonyms. It is not
possible for the lexico-grammatical variants of a word to be
related to different styles, e.g. in the fine arts terminology: 6.
30epag — usoepag (the dialect for so0epagha).



AxBamapuH (HeM. Aquamarin, 1o JiaT.
aqua 'Boja’ + marinus 'MOpCKH')

MuHepain, pa3HOBUAHOCT Ha Oepwiia, CWIIMKAT Ha OEpWIIMS M IyMUHHS,
CKBIIOIIEHEH KaMBbK, C IBSIT OT CBETJIO3EJICH 10 HEOECHOCHH, U3IOJI3BaH KaTo
MaTepral 3a XyA0KECTBEHH M3/EINSI.

Axsapern (pyc. akBapes, ¢p. aquarelle,

ot ut. acquarello, ot yat. aqua 'Boza')

1. AkBapenHu 60U - 60U, CHCTOSIIN C€ OT MUTMEHT U CBHP3BAIIO BEIIECTBO
(pacTUTENHO JIEMWIIO C MPUMECH Ha Me]l, 3aXap, MNIHIEPHH);

2. AkBapeiiHa TEXHUKA - JKUBOITUCHA TEXHHUKA, U3IT0JI3BAIla aKBAPEIHHU 00U,

3. [Ipou3sBeieHHE HA )KUBOIKCTA, U3ITIBJIHCHO C aKBapelHa TEXHUKA.

AKBapelieH IOpTpeT

Pa3HOBI/I,HHOCT Ha NOPTPETHUS KAHP, BKIIFOYBAIA NOPTPETU, USII'BJIHCHU B
dKBapeJIHa TCXHUKA.

Axsapenuct (ot ut. acquarello)

BIXK. Xy,Z[O)KHI/IK-aKBapeIII/ICT

AxBapenucTka (0T aKkBapeIucT, OT UT.
acquarello)

BXK. XyI[O)KHI/I‘IKa-aKBapeHI/ICTKa.

AKBapenHa TCXHHKaA

BXK. AKBapel BbB 2 3Hau.

AxBapennu 6ou, Bogau 6ou

BXK. AkBapein B 1 3Had.

Table 1. Extract from the Bulgarian dictionary contents.

AxBamapuH (HeM. Aquamarin, 10 Jiar.
aqua marina 'Mopckas Boza')

Munepain, npo3payHas pasHOBUIHOCTh OEpUIIa, CHHEBATO-3€JIE€HOH WM
roiy0Ooli OKpacku, JparoueHHbI KaMeHb, MPUMEHSEMbIH Kak MaTepua JUIsi
XYJ0XKECTBEHHBIX U3JENUIl.

Axsapenuct (ut. acquarello)

cM. XyI0KHUK-aKBapEJINCT.

AxkBapenucTka (0T aKBapeJHCT, OT UT.
acquarello)

cM. XyJI0’)KHULA-aKBAPEJIUCTKA.

Axsapens (¢p. aquarelle, ur.
acquarello, ot nmaT. aqua 'Boza’)

1. KpacouHslii MaTepuan, NpeJHa3HaYEHHbIA AJIS aKBapeNbHON KUBOINCH,
COCTOSIIIMI U3 MUT'MEHTa ¥ OOJBIIOTO MPOIEHTA KIESIINX BEIIECTB B KAUECTBE
CBSI3YIOIIETO (KOTOPBIM CIIyXXHT DPACTHTEIbHBIH K€ C NPUMEChI0 Mena,
caxapa, TJIMIEPHHA);

2. TexHUKa KMUBOIIHCH, BBITIOJIHAEMAs! aKBAPEIbHBIMU KPacKaMH;

3. Ilpom3BeneHne MCKYCCTBA, BBIMOJIHEHHOE aKBApEIbHBIMH KpackaMH B
COOTBETCTBYIOIIEH TEXHUKE.

AKBapenbHast )KUBOIIUCh

cM. AKBapesbHas TEXHHKA.

AKBapesnbHasi TEXHUKA, AKBapenbHast
KHUBOIHCH, JKMBOIINCH aKBapeIIbIO,
JKuBonuce BOASHBIMH KpacKaMU

cM. AkBapens Bo 2 3Had.

AKBapenbHbIe Kpack (1. 4. Kpacka),
BonsiHble kpacku

cM. AkBapeinsb B 1 3Had.

Table 2. Extract from the Russian dictionary contents.

OoBo TexxbK MEK KOBBK METaJI ChC CHBOCHHKAB IIBAT, U3IIOJI3BAaH KATO MaTepHal 3a XyJOXKECTBEHH MPOM3BE-
(Bulgarian) | menus.

OnoBo XUMHUYECKUN 3JIEMEHT, MITKHHA, KOBKUH, cepeOprucTo-0enblii MeTalll, MPUMEHSIEMbIH B H300pa3uTelb-
(Russian) HOM HMCKYCCTBE KaK MaTepHa JJisl XyJI0KEeCTBEHHbIX u3lenuid. Ha Obarapcku ce npeBex/a Kajau.

Table 3. Example of translingual homonymy (Russian).

listed, since they represent the same notion (again com-
ma separated).

The presented arrangement of variants, doublets
and stylistic synonyms allows equivalent terms in the
two dictionaries (i.e. the two languages) to be examined
in parallel, for the short entries, and sequentially, for the
longer ones (see Tables I, 2). The parallel exploration
simplifies not only the unification of the dictionaries
(by means of addition the corresponding equivalent: see
Table 5) but also the search for translingual homonyms
(see Table 3).

We would like to note that the dictionaries presen-
ted here are the most complete fine arts terminological
ones for both Bulgarian and Russian and have been bui-
It using a broad range of resources: scientific, popular-
scientific, fine arts, publicist, social-political and other
(journals, specialised scientific and popular-scientific li-
terature, catalogues, etc., [Flerov,1981; Odnoralova,
1982; Pavlovsky, 1975; Tsonev,1957; Vinner,1954]). In
addition, Russian and Bulgarian dictionaries have been
used: terminological (e.g. [SDFAT,1965; SDFAT,
1970]), encyclopaedic (e.g. [EFAB,1987]), orthographi-



' PEYHWMK HA TEPMWHWTE B M300pa3MTENHOTO M3KYCTBO

BLArapckH peyHHK:

| NONOBHH AYMH | | BPoOA NDVMH |

Oyma

JHa4YeHHE Ha ayMara

paebop [pyc. rpagep, oT gp. graveu
Ipaewopcka Mraa, MuTorpadcKka Mras

lpaewpa Ha ALPEO, Kcunurpacpﬁﬂ, |
lpaBwpa Ha KaMBK

|

lpaewpa Ha AHHOAEYM, ﬂHHDrpaBITILI
3

1. B H306pa3HTEAHOTO HEKYCTEBO: EHA FpadiHKa, KOATO
D6XEALLA NPOHIEENEHHATA, NOAYYEHH YPES
OTNEYaTEaHE OT rpaEgHpaHa naoya; 2. OTaeAHo
NPpOH3BENEHHE OT TO3H BEHA rpadHKa.

PYCKH pEYHHEK:

| NONOGHH AYMH | | GpoA nyMH |

flyma

JHa4YeHHE Ha ayMarTa

TeMaTHYECKaA XYQOXKECTBEHHAA BHC
TeMuana raMmma

TeMHue uBeTa [en. 4. ueeT], TEMHHE
TeMnepa [uT. tempera]

TeMHHE ToHa [EA. Y. TOH] [

1. TeMnepHaa Kpacka - Kpaco4HBIA MATEpHaA AR
HHEOMHCH C 3MYALCHOHHBIM COCTABOM CBA3YH LWETD
BELLECTES, NPEHMYLLECTEEHHO B EHAE CMECH Macna
HAH MACAAHOIO A8Ka C B0 HBIM KAEEELIM PACTEOpPOM; 2.
TeMnepHasa TEXHHKa - TEXHHKE XXHBOMHCH,
ELNOAHAEMaA TEMNEPHBIMH KpackamH; 3.

MpoHzEE LEHHE XHEONHCH, EHNOAHEHHOE TEMNEPHBIMH
KpacKaMH B COOTBETCTEYH LLEA TEXHHKE.

Temnepa kazeHHoBO-MacnsaHas, Kase s
| | »

F1 - noGapa 6LArapcka oyMa

F2 - no6aeAa pycka nyMa

Enter - nosaea ayMa

F3 - Thpcu nymMa F4 - npoMena ayMata

Tab - cMeHd pevHHKa Alt-F4 - uaxon

Figure 1. Screenshot from ArzsDict.

cal, etymological, dictionaries of foreign words, terms
lists of fine arts sources etc. Terminological terms, pro-
fessional slang and nomenclatures are grouped together
and considered within a unified terminological frame-
work (see [Atanasova,2003] for details).

3. ARTSSEMNET: Semantic Network

3.1. Creation

The ArtsSemNet semantic network was built around
the ArtsDict dictionaries contents. For the purpose, we
investigated and completely annotated (manually, but
with a partial computer automation using a formal and a
semantic techniques described below) several important
terminological relations: polysemy, homonymy, syno-
nymy, antonymy and hyponymy. As a result a semantic
network of the type of WordNet, hierarchically organi-
sed around the hyponymy relation, was obtained. At the
moment of preparation of the paper it contained:

e lexemes: 2,900 Bulgarian and 2,644 Russian;

e hyponyms chains: 276 Bulgarian and 283 Rus-
sian;

e antonyms chains: 157 Bulgarian and 134 Rus-
sian;

e absolute synonyms chains: 483 Bulgarian and
458 Russian;

e relative synonyms chains: 136 Bulgarian and
114 Russian,;

e homonyms: 14 Bulgarian and 6 Russian;

e polysemous words: see Table 4.

The direct extraction of homonyms, synonyms (sty-
listic and relative) and polysemous terms from the dicti-
onary entries was simplified because of the organisation
of ArtsDict. The hyponyms and antonyms posed a prob-
lem though. For the extraction of hyponyms sharing a
common term-element (root/stem, affix, word as a com-
ponent of MWT or another complex word, MWT), not
necessarily shared also by the hypernym, a formal tech-
nique was used. ArtsDict was given a hyponym/hyper-
nym, expressed through SWT or MWT, and it produced
chains of SWT and MWT containing the target term-
element. These were further investigated and the hypo-
nyms were sieved by the lexicological researcher
[Atanassova&kal.,2002]. A similar technique was used
to facilitate the extraction of anfonyms sharing a com-
mon term-element as well as for shared-root synonyms
(also with common suffix or prefix).



I 1 2 | 3 4|5|6]|7
count

Bulgarian | 2571 | 273 | 49 | 4 | 2 | 1
Russian 2,313 263 56 912 |0 1

Table 4. Terms polysemy.

For the extraction of hyponyms sharing no term-ele-
ment we used latent semantic analysis (LSA). This is a
popular technique for indexing, retrieval and analysis of
textual data, and assumes a set of mutual latent depen-
dencies between the terms and the contexts they are us-
ed in. This permits LSA to deal successfully with syno-
nymy and partially with polysemy, which are the major
problems with the word-based text processing tech-
niques (due to the freedom and variability of expressi-
on). LSA is a two-stage process including learning and
analysis. During the learning phase it is given a text col-
lection and it produces a real-valued vector for each
term and for each document. The second phase is the
analysis when the proximity between a pair of docu-
ments or terms is calculated as the dot product between
their normalised LSA vectors (see [Landauer&al., 1998]
for an introduction to LSA).

We tried to use as features raw or segmented words
(after stop-words and infrequent words removal; the
SWT and MWT from the dictionary were considered as
single words) and the former have been found to be mo-
re suitable for our task (see [Atanassova&Nakov,2001a]
for details). During both training and analysis the engi-
ne has been used with one language at a time: Bulgarian
or Russian.

In the analysis phase, LSA was given a hyponym or
a hypernym, expressed as SWT or MWT, and it produ-
ced a ranked list as a result, sorted according to the se-
mantic proximity to the target. The lexicographer ma-
nually investigated the result and kept only the true hy-
ponyms. Although LSA was intended to focus on hypo-
nyms with no shared term elements the returned list co-
uld possibly contain such, as long as they are conside-
red semantically close enough by the LSA engine (see
[Nakov&Atanassova,2001]).

The dualistic nature of LSA allowed us to measure
the proximity not only between terms (SWT or MWT)
but also between their glosses (see [Atanassova&Na-
kov,2001b]). We used as target the glosses of the target
hypernym (or the glosses of some of its known hypo-
nyms) but also the hypernym itself (using some of its
known hyponyms was another option we found useful).
In the latter case we compared it against the term vec-
tors while in the former — against the document vectors.
Querying using terms performed better but the two vari-
ants have been used in parallel since they proposed dif-
ferent arrangement of the potential hyponyms and each
of them was useful for the lexicographer who was not
willing to miss any potential hyponym.

3.2. Functionality

The primary purpose of ArtsSemNet is to assist the lexi-
cographer with his work by providing him with a tool
for fast and easy access to rich fine arts terminology
(see [Atanassova&al.,2003]). When a search for a parti-
cular term is performed ArtsSemNet displays its glosses,
homonyms, synonyms (both absolute and relative) and
synonyms chains, antonyms and antonyms chains, as
well as hyponyms chains the target term is part of (both
as hyponym or hypernym). ArtsSemNet offers a clean
and intuitive interface. The user can input a term to be
explored, change the language being used or specify
different search criteria. The information displayed for
a given term includes:

e term glosses list;

e homonyms list;

e absolute synonyms chains;
e relative synonyms chains;
e antonyms chains;

e hyponyms chains with the target term as a hy-
pernym;

e hyponyms chains with the target term as a co-
hyponym.

The system offers several options: whether the term
is to be searched exactly or partial matches should be
considered as well (e.g. root or prefix); whether the
homonyms, synonyms and synonyms chains, antonyms
and antonyms chains, and hyponyms and hyponym
chains should be displayed.

Glosses are presented as plain text one per line with
numbers added in front, in case there is more than one
gloss for the target term. Homonyms are listed one per
line. Absolute synonyms, relative synonyms and anto-
nyms are hyphen-separated. If a relative synonym of the
target term has some absolute synonyms these are listed
after it comma-separated. So are the absolute synonyms
of the antonyms.

Hyponyms chains are listed as terms lists where the
hypernym is displayed first, followed by its hyponyms.
Again, if a term has absolute synonyms, these are sho-
wn along with it separated by commas. If a polysemous
term is the hypernym of more than one hyponyms chain
the corresponding gloss is displayed in brackets for
each of them. This is similar to the synsets in WordNet.
The user interface allows also displaying separately
each hyponym, which is the hypernym of hyponyms
chains of its own as well as showing these chains.

In any case, when the terms lists are displayed each
distinct one is presented as a hyperlink. When the latter
is followed the target term changes and the correspon-
ding information about the new one is displayed (it in
turn contains hyperlinks to other terms and so on). The
navigation mechanism is similar to the one provided by



A Arts Semantic Network - Words Browser

IH a0 me#Ha rpagpa

= Back Forward == W Find similar words

¥ Find hommormyms

=] IEG =] ' Search I il

¥ Find synonyms W Find antonyms: W Find hypporyns

Waord:

Hapmesma rpaeropa
Meaning:

NoEEPHEHOCTTA MY.
Hormonms:

Mo hornonsms found.
Ahsoivte SYN0NKTS:

Fafative SKYnonmns:
Mo relative synonyms found
Antangmns:

TpABHpPA
Hyponym chalns:

Hlopmoea rpagrpa.

Query results for word "Hagns:esHa rpasropa”:

TexzandecKa PRIHOBHOHOCT Ha I'PaBEoRATa Ha JERPEC, [IPH KoATO BINAFKHATA Ha
OERPEEHOTO I5.]'1'3!1-!?'—1!3, BEREY EOETO CE HRINEINHARA I'DARKOPATA, Ca YCIIOPpETHHE Ha

Hadawicna zpasiopa — OGpesHa rpapwpa

Hadawwcna cpasiopa, Obpesna rpapropa — Harmpeuna rpaewopa, [opuoea

I'paerpa ua gepeo, Keunorpadum, Tepeopes (Texmrdecka pasHOBHIHOCT ) —
Kuapockypo — Hadawscia cpasiopa, (10pesHa rpaeiopa — Hanpedna rpaeropa,

=)

[

Figure 2. Screenshot from ArtsSemNet.

a standard Web browser: even the standard forward and
backward buttons are present, visualised as left and
right arrows, so that the user can navigate back to the
already visited terms and then can go forth. Figure 2
shows ArtsSemNet after a successful search for the Bul-
garian term HaonwiCHA 2pasopda.

ArtsSemNet is implemented in Borland Delphi us-
ing the relational database management system Micro-
soft Access for the storage and retrieval of the fine arts
terminological terms, designed in a way to ensure effi-
cient processing for the kinds of queries needed.

4. Related Work

WordNet. WordNet has been developed by psycholin-
guists from the Cognitive Science Laboratory of the
Princeton University as a computational model of the
human lexical memory. Since then the project evaluated
into a general lexical reference system comprising thou-
sands of words and their corresponding glosses, organi-
sed into a semantic network. The terms (lexemes) in

WordNet are represented as one or more synsets (i.e. sy-
nonym sets). A synset groups a term with some of its
synonyms, which taken as a whole represent a particu-
lar lexical sense of that term (see [Fellbaum, 1998; Mil-
ler&al., 1990]). A lexically ambiguous term is included
in more than one synsets: one for each of its senses
(according to the sense granularity level chosen by the
network). The synsets are hierarchically interconnected
according to the hyponymy and the meronymy (part-
whole) relations and are further distinguished by more
specific properties. The work on the project continues
and the latest version 2.0 of WordNet includes 115,424
synsets — 79,689 nouns, 13,508 verbs, 18,563 adjectives
and 3,664 adverbs [WordNet]. WordNet is among the
most important resources for natural language proces-
sing, machine translation, word sense disambiguation,
information extraction, information retrieval etc.

EuroWordNet. The success of WordNet provoked inte-
rest in the development of similar resources for other
languages. In 1996 the European Commission funded



HaTionMonT 1. EnuH oT aHpoBeTe Ha W300pa3UTEITHOTO H3KYCTBO, KOMUTO H300pa3sBa ONTOBH NPEIMETH, 3eIICHIYIIH,
pMop IUI0A0BE, YOUT AWBEY, IIBETS U JIP.;
(Bulgarian)
2. OTnenHo Ipou3BeIeHUE OT TO3H JKAHP.
HaTiopMonT 1. OauH U3 )KaHPOB HU300PA3UTEIHLHOIO UCKYCCTBA, MOCBAIICHHBINA BOCIIPOU3BEACHHUIO IIPEAMETOB 00MX0/1a,
(Russir;n)p cHenu (OBOIIHM, MSICO, OUTast TM4ub, GPYKTHI), LIBETOB H IIP.;
2. OtnenbHOE NPOU3BEIEHUE 3TOTO JKaHPa.

Table 5. Parallel notions in Bulgarian and Russian.

the EuroWordNet project, covering 7 European langua-
ges in parallel (see [EuroWordNet; Vossen,1998]): Cze-
ch, Dutch, Estonian, French, German, Italian and Spa-
nish. Each part of EuroWordNet uses its own language-
specific synsets but all are interconnected by means of a
common index based on WordNet, so that the navigati-
on between the similar words in different languages is
possible in all directions. While the EuroWordNet pro-
ject was finished in 1999 (as opposed to WordNet whi-
ch has always been active) the work on other European
languages continues. There are already WordNets avai-
lable for Basque, Portuguese and Swedish. Under deve-
lopment are ones for Bulgarian, Danish, Greek, Icelan-
dic, Latvian, Moldavian, Norwegian, Romanian, Russi-
an (see [RWN]), Serbian, Slovenian, Swedish and Tur-
kish. Several non-European languages have projects un-
der development (see the Web page of the Global
WordNet Association for details, [GWA]).

There have been also some attempts to integrate do-
main-specific terminologies into EuroWordNet [Magni-
ni&Speranza,2001; Stamouc&kal.,2002].

BalkaNet. This is an ongoing project whose aim is the
creation of a multilingual lexical database consisting of
WordNets for the following mostly Balkan languages:
Greek, Turkish, Romanian, Bulgarian, Czech and Serbi-
an (in fact Czech is not a Balkan language, but is Slavo-
nic just like Bulgarian and Serbian). The objective is to
collect some 15,000 comparable synsets (around 30,000
literals) in each language, covering generic vocabulary,
distributed into the following POS categories: 65%
nouns, 25% verbs, 5% adjectives and 5% adverbs (see
[BalkaNet]). The data will be later incorporated into
EuroWordNet.

The first attempts to build a Bulgarian WordNet
focused on automatic construction from English-Bul-
garian and Bulgarian-English electronic dictionaries
(see [Nikolov&Petrova,2001]). For the BalkaNet project
though, everything has been created from scratch. At
the moment of preparation of the present paper the
Bulgarian WordNet contained about 8,000 synsets (see

[BWN)).

5. ARTSSEMNET and WORDNET

WordNet and ArtsSemNet have similar functionality but
there are also some important differences. As we menti-
oned above, the terms in WordNet are represented not

as entities of their own but as synsets. Although this is a
clean way to express the lexical relations as holding
between senses and not between the terms themselves,
it is also partly due to the fact that WordNet was desig-
ned for English where the same word could often be-
long to several different parts of speech (e.g. noun, ad-
jective and verb), which implies different senses accor-
ding to WordNet. This is highly unlikely for Slavonic
languages: while they are rich in homographs, these in-
volve mostly inflected wordforms and only occasional-
ly hold between two or more lemmas. In addition, at
present ArtsSemNet focuses on nouns only, while the
homographs in the Slavonic languages involve mostly
words with different POS.

The synset organisation of WordNet implies also
some interface differences. When the user enters a que-
ry word, WordNet displays all synsets it is included in
along with their glosses. In addition, the synonyms, co-
hyponyms, hyponyms and hyponyms chains, mero-
nyms/holonyms, antonyms and coordinated words can
be shown. All this information is related to the corres-
ponding synsets of the target. A summary of the major
differences between ArtsSemNet and WordNet follows:

o ArtsSemNet 1s term-centred, while WordNet is
built on synsets (senses). ArtsSemNet includes some
internal organisation similar to synsets as well but only
when it is really needed to split the term for a particular
relation (e.g. hyponymy, see Tables 6,7). The synsets
do not necessarily correspond to different glosses. Even
when a term has different glosses (i.e. senses) this does
not imply that this will make difference for a// the rela-
tions it is involved in (e.g. due to systematic relations).
If one followed the WordNet approach for a focused
domain-specific terminological network this would re-
sult in several parallel sense-sense relations (see Tables
6,7), which we wanted to avoid.

e JWordNet does not distinguish between absolute
and relative synonyms as ArtsSemNet does, which, in
our opinion, is an important distinction for a domain-
specific terminology. Examples of absolute synonyms:
Bulgarian (comuuecxku cmun — comuka; uzympyo — cma-
Pazo; UCMOPU4ecKo NAAMHO — UCMOPUYECKd KapmuHa,
HaKumu — Ouxcy; mopco — mopc; MOpCKu neu3anic — ma-
puna; paszicoane — eysane) and Russian (mywmabens
— nanxa; apabecka — apabeck; bapdovl — 3ayceHybwl; 80C-
KOBASL JICUBONUCH — IHKAYCMUKA; 2eMAMUM — KPOBABUK;
OmMNeuamox — OMMUCK; OK1A0 — bacma; MaeKuil Kpaxe-




[Metizax, Jlanamadt (>xanp) Leiisanc

I'pancku neizax — Mcropuuecku neizaxx — Mopceku neitzax, Mapuna — [1apkos

[eizax, Jlanamadr (mpousseacHue)

Benyra — Mopckn neiizax, Mapuna

opTtper (xanp)

ABTonoprper — AxBapesneH noprpet — Brocr, BroctoB noprper — I'pynos noprper
— Kasaneren moptper — Kamepen noptper — Krutopcku noprtpetu — Ilapanen
noptpet — [Icuxonorndeckn noprper — Ckynnrypes noprpet — ColpaneH nopTper
— @aroMcK1 OPTPeET — Xepma

IToptpeT (mponsBeneHne)

ABTtonopTtpet — broct, BrocroB noprper — Xepma

Table 6. Pseudosynsets and parallel homonymy in Bulgarian.

Iepo (uHCTPYMEHT)

I'ycunoe nepo — Peiicdenep — Ponno — TpocTHuKOBOE nepo, Kanam

ITepo (TexHuka)

I'ycunoe nepo — TpocTHuKOBOE nepo, Kanam

Table 7. Pseudosynsets and parallel homonymy in Russian.

aop — navieyuuil kpaxenop). Examples of relative syno-
nyms: Bulgarian (6pucmon — samman — mopuion; Kyxe-
pu — babyeepu; mapmeHuya — KUMuya — 2a0aiyuKa,
nagmu — yanpasu — KyKu; 31amapcmeo — KyrMOHICULi-
cmeo; Hoscapcmeo — Oyuaxuuticmeo) and Russian
(mMacmuxun — wnamens; KapmuHHas 2anepes — NUHAKO-
meKa; SUAyUHmM — HCENMbLU AXOHM; PYOUH — KPACHbIU
SAXOHM).

e JWordNet does not explicitly distinguish betwe-
en homonymy and polysemy, which has been shown im-
portant for some applications, e.g. information retrieval
(see [Krovetz, 1993]).

e ArtsSemNet does not support the meronymy/ho-
lonymy relation (“X is part of ¥”’), present in WordNet.
This is because we follow the Bulgarian and Russian
linguistics tradition, where meronymy is considered as
a special kind of hyponymy/hypernymy and not a sepa-
rate relation.

e The user interface of WordNet does not provide
automated hyperlink-based navigation between terms
(as ArtsSemNet does), but has a programming interface.
ArtsSemNet is kept in a relational database, which al-
lows a simple programming access, although a speciali-
sed interface is not supported at the moment.

o ArtsSemNet supports both Bulgarian and Russi-
an, while the original WordNet is for English only (and
EuroWordNet supports another set of 7 European
languages, but at the moment — neither Bulgarian nor
Russian, but these are already under development).

We would like to point out that we have two sepa-
rate networks though without links between them. Al-
though they are accessed via the same interface, so that
a term can be looked up in either language (a lot of the
terms are present in both, but do not necessarily repre-
sent parallel notions /Table 5/, but also translingual
homonyms /Table 3/ etc.), there is no common index.
This is because of problems due to language-specific
terminology (crafts, materials, instruments, techniques)
originating from differences of culture, traditions, cli-
mate etc. Examples for Russian terms with no analogu-

es in Bulgarian are: xreesapra (knesnxa), nopmpemnas
(room for portraits), pesvba no eazonenobemony, peso-
ba no eanyy, X0XI0MCKas pOCHUCy (X0X10Ma), naiexc-
Kasi MUHUamiopa, cepaggumo ¢ unkpycmayuei yeem-
Holx wmyxkamypok. Some terms specific to Bulgarian
include: xamenuna, xosano scenszo, nacmupcka pesda
(osuapcka pe3zba), uunposcku xurum. Another source of
differences is the language-specific deficiency of whole
classes of terms, e.g. particular female professionals:
Bulgarian-only (epaguuxa, oexopamopxa, ousaiinepxa,
EKCNPeCUOHUCKA, KATUSPAPKA, KepamMuuKa, MapuHuc-
mKa, Hamypanucmika, pecmaspamopka) and Russian
only (remwuya, medanvepra, MUHUAMIOPUCIKA, CUTLY-
smucmka, romopucmka). Unlike EuroWordNet, which
is a general semantic network, we wanted to build one
that is both specialised and as complete as possible. We
were not willing to sacrifice coverage in some langua-
ge, for the sake of cross-language index.

6. Availability and Usage

Both ArtsDict and ArtsSemNet are freely available for
research purposes and the latest versions can be found
on the Web (the applications and database for Bulgarian
and Russian): www.cs.berkeley.edu/~nakov/artssemnet.

There are two variants of distribution: 1) Microsoft
Access .mdb file; and 2) SQL-script to create the
database schema and populate the data. The first one is
oriented to Windows applications and is suitable even
for users that are not familiar with relational databases.
The second variant could be used by a software develo-
per to import the data into a standard RDBMS (e.g.
MySQL, Oracle, SOQL Server) and then access it using
his/her favourite programming language (e.g. Java,
Perl, C++, C#).

Technically, the software part of ArtsSemNet (both
the application and the database) is not limited in any
way neither to Bulgarian/Russian nor to fine arts termi-
nology. It can be used with any terminology in any lan-
guage (except when the alphabet used may be of con-
cern, e.g. Chinese) as long as information about the




terms, glosses and relations is available. Since the data
is currently stored in format that is compatible with MS
Access, it can be used as an alternative way to explore
and edit the data, to add a new term, gloss or relation,
even a new language. The changes will be then automa-
tically recognised and ready to use by the ArtsSemNet
interface presented above.

7. Future Work

There are several directions for further improvement
and development of ArtsSemNet. First of all, some mi-
nor functional additions are possible: e.g. enable direct
search for co-hyponyms. Second, it would be good to
provide a more intuitive navigation: e.g. display the hy-
ponymy hierarchy in the form of tree/graph(s) thus
providing a better visual idea of the relations holding
between the different terms. Other relations, e.g. holo-
nymy can also benefit from a hierarchical visualisation.
A suitable graphical representation similar to the one
used in the QuickGO browser (see [QuickGO]) for the
Gene Ontology Web interface is another interesting op-
tion. It would be good to allow for editing/adding/dele-
ting terms, glosses and relations directly from the brow-
ser interface. It would be also nice to try to interconnect
(maybe partially) the two languages similarly to
EuroWordNet. Adding more languages is another possi-
bility.
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