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Abstract—The article describes the urgency of electronic
vocabularies’ update. It also depicts the principle of elec-
tronic Belarusian grammar dictionaries composing by means
of computational program “Word Paradigm Generator”” which
is the main source of Belarusian lexical database enlargement
for natural language processing in computational and linguistic
platform “corpus.by” [2].
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I. INTRODUCTION

Lexicography is a branch of linguistics which studies a
process of dictionary compiling and dictionaries themselves.
The lexicography accomplishes different functions: it describes
normalized language, teach the language, provides interlan-
guage communication. But the main function of the brunch is
the scientific study of vocabulary. A vocabulary is in a certain
way organized collection of words, usually with the addition of
notes, which provides information about the features of their
structure and / or their function. Today many scholars pay at-
tention to the new scientific field — computational lexicography
for many reasons: it’s a new way of compiling and collecting
dictionaries. Electronic dictionary is a dictionary stored as
machine (computer) data instead of being printed on paper.
Many researches have pointed out that these dictionaries have
a number of distinctive peculiarities In contrast with printed.
Electronic format:

1)  accelerates the process of finding a required vocabu-
lary unit;

2)  extends the capabilities of a unit description;

3) electronic format makes it possible;

4) allows adding extra information: additional illus-
trations, diagrams, pictures, use recording or live-
sounding speech, etc;

5) allows adding extra information: additional illus-
trations, diagrams, pictures, use recording or live-
sounding speech, etc;

6) gives an opportunity of quick renewal of new lexi-
cology

In this paper the author represents the program for cre-
ating new electronic grammar dictionaries for the Belarusian
language and demonstrates the mechanism of its functioning
on the example of her own dictionary which composes 1500
lexemes.

179

II. WORD PARADIGM GENERATOR

Service Word Paradigm Generator{1] is a computational
program which processes unknown words. It analises the
structure of a word, defines its possible grammatical features
and outputs the whole paradigm and a tag of this word (see
figure 1). The tag is an annotation of a word which describes
all grammatical features of a word depending of a part of
speech to which it belongs to. The necessity of the tags is the
next: morphological information is widely used in scientific
and normative grammars, as they simplify the description of
the language and reflect its systemic nature. Paradigms of one
part of speech in most cases have the same features, the same
structure and a set of endings for the same type of declension
or conjugation, combine sets of similar words stems, and often
characterized by similar stresses and / or morphonological
phenomena.

edeparap napaisbirMel CNoBa ==
Kani ascxa, yERASILE weKansil COof NapagsirMe (5] =

enoaa
cnona
canay

* ANPaLOTka NABSANE CNOFHIKE CNOBIGEM Tar: Hid i Mo ¥

ANpauoixa napoANe pnexdidsara CnogHika Noa|

STelap A Mantuiiaus PApIAAL

Figure 1. The lexeme which is found in the dictionary of the system

The system works on the principle of formal pattern: for
a necessary word it chooses words from the database with
the same grammatical characteristics and structure and outputs
a list of the variants for this word. The user by himself
chooses the right paradigm for this word. There are two main
dictionaries which are built in the system: the dictionary of
word forms and a dictionary of NoolJ-format [4]. If any of
these dictionaries contain a testing word, the system outputs
the whole paradigm with tags (see figure 1). Otherwise it
searches words corresponding to the query and outputs all



possible variants (see figure 2). In other words, the algorithm
searches for the nearest paradigm(s) matching the last letters
of the word, to which the user needs to get the paradigm.
As it is the program for grammar dictionaries enrichment, the
service processes only changeable parts of speech (noun, verb,
adjective, participle, pronoun, numeral). For auxiliary parts of
speech the system outputs their annotation [3].

leHepaTap napagpirMel ciosa EN BE

Kami nacka, yeagziue nekanski ooy napafsrmis dl (=

oBnand

 ANpayoTka NESeANe LAY HIKA CROBAGOPIM Ve uacibin Mods *

nasene fnerdiaTa ciopsika Moo

Puc. 2. The output of processing unknown word «O6maka»

III. THE COMPOSITION OF LEXICAL DATABASE
Any dictionary is built according the next principles:

1)  the nature of the dictionary;

2)  the information they contain;

3) the language of the explanations;
4)  an intended user.

While preparing our own Belarusian grammar dictionary,
we have taken into account some other criteria for its compil-
ing:

1)  The meaning of lexical units upon which the lexicog-
rapher concentrates his attention presents very special
difficulties of its own.

2) A lexicographer searches new words for the users
whose needs are more practical.

3) Each entry must be self-contained, as we consult a
single entry in a dictionary.

4)  an intended user.

To correspond to all these points it was decided to an-
alyze the vocabulary of the authors of 20th century both
Belarusian and foreign (translations of foreign authors), such
as Uladzimir Karatkevich (Dzikae paliavanne karalia Stakha),
Vasil Bukaw (Zhurawliny kryk, Kar’er, Vawchynaia iama),
Anton Adamovich (Tryvoha), Hohal (Vechary na khutary
bliz Dzikanki), Daniel Defo (Zhytstsio i dziwnyia pryhody
marakhoda Rabinzona Kruza) and so on. As a result, it was
examined nearly 600 pages of different books, where nearly 5
thousand of words are unknown for the system [2].

The author has chosen 1600 lexemes in a haphazard way
and divided all these words into the next groups:
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1) Non-obscene words (the dictionary contains these
words).

2)  The words that are absent in the dictionary of the
system.

The main attention is paid to the last group as all these
words are unknown, therefore they are the core of a new
dictionary. They are also subdivided into:

1)  Proper Nouns (Aunesina, Menck, fuina, etc.);

2)  Dialectisms (namo, ituura, etc.);

3)  Russisms (Hauanp, (3afCTBi+ HeJbHbBI, ALy daria
etc.);

4)  Authorial words (kamruyHHigalie, KO, JPbIK-
ranThbl, COMKHYIIITA etc.);

5)  Words written in Tarashkevitsa - unofficial variant
of Belarusian orthography (passboBaHbiMi, Ky-
naJsbJie, ryGapHaTap, roChllb, JbICIPTAIILIS).

To fall under these criteria, we have created a Belarusian
grammar dictionary which contains the paradigms of a lexeme
with its annotation. The dictionary composes 1500 separate
lexemes, including changeable and unchangeable parts of
speech (see figure 3).

mapsrmor, NNAMO npacmaEaEeRe, NNING. pazterTres VPLC
pazmaryes VPLIF]
pastamames_VPLIF2
pastamanma_VPLIF3
pasigkavcs VELIFLP

pasigsanecs VPLIFZF

naperazau NNAMPD
¥ ARMPA

apa
mpacnaeassEey NNINPG
mpacnaeaHeRss NNINDPD
mpacnseanesi NNINPA
npacaEasEsRDe NNINPA
npacnaEaERRSE_NININER

pasrzryona VPLIFSF
paramen VPLM2
paatssuecs_VPLM2P
paazérca_VPLIPM
pazzerazaca WVPLIDF
pasnerTacs VPLIEN

TApsEIEA NNALD
mapsrs NNAFG *
maperosmm NMAFD

PARIETTICE LI

DRETBSL_ JIMO
pokdisara JIMG

npBMEHE NNDMO
NMIMG

} ra_JIML
prETissns TIMA
pHEdissng TTME

napem_ aparLmia_
maperred_NNAFPO npereme NNIME
naperar NNATPG =

mapcrEay_NNAFPD paseara_NNIFQ PHETLRAA_JIFO
TRPSETaR MNATRA, paseari NIIEG PEEIiIRRIIEG
i NIAFPA, pasmase MNIED PEEIEAEIIED

IFA P A

B pazearaii NNIFA pHkTisad JIFA

Figure 3. An electronic database of 1500 separate lexemes

According to developed dictionary the author has prepared
the algorithm of lexical database enlargement which consists
of 5 steps:

1)  Vocabulary selection.

2)  Words processing by Word Paradigm generator.
3) Manual editing of output data.

4)  Implementation it the system.

5)  Vocabulary approbation.

IV. THE SPECIFICATION OF THE PROGRAM

While working with Word Paradigm Generator, the user
should take into account the next points:

1) It processes one word at once (the user needs to input
only single word).

2) It partially arranges stresses (some words have stress
arrangement, some — no).



3) A user needs a manual editing for verification.

In the process of composing new grammar electronic
dictionary the author has used Word Paradigm Generator as
the main system which processes unknown words and on
their basis generates grammar dictionaries. It was marked
some more peculiarities of the program functioning which is
necessary to correct. They are presented below. The system:

1) gives an incomplete verb paradigm (the future or
present tense form is absent, depending on the verbal
aspect + not all forms of participle) (see figure 4);

2)  gives an incomplete paradigm of the adjective (with-
out short and comparative forms) (see figure 4);

3) outputs participle II paradigms (in Belarusian
“nzeempricaoye’, which is unchangeable part of
speech and has only aspect);

4)  outputs a paradigm for unchangeable nouns (for
example, ca+tui, ka+Ba, etc.);

5) outputs an incomplete paradigm of female nouns
with endings —cup, -cb1ip);

6) outputs a full paradigm for complex words, where
the first word is unchangeable and the second is
changeable, and doesn’t output a paradigm for
both changeable parts of a complex word;

7)  doesn’t output a paradigm for changeable parts of
speech in Tarashkevitsa.

There are also some mistakes with tags:

1) It outputs tags of common nouns for proper nouns.

2)  Very often it outputs tags of participle I (in
Belarusian “nzeenpsivernik”) for adjectives and
vice versa.

3) It can confuse verb aspects, therefore output
incorrect tag for verbs.

napnens VPC Og3r1y3aHEL TIMO
mapmro_ VPIF1 ogsroysgHara JIMG
uepmim VPIF2 ogaraysamamy JIMD
mapmim VPIF2 bgsraysgEer JIMA
uepmins_ VPIF3 OgsraysaEara JIMU
ngpoing_VPIF3 ogaraysgEens JIMA

nepmis_ VPIF1P
ugpnin_VPIF1P
nepmine VPIFZP
nepmine VPIF2P
nepmans_ VPIF3P
ugpmans_VPIF3P
mapmi_ VPM2
ngpmine VPM2P
ugpney VPIPM
ugpneaa VPIPE
ugpreaa VPIPN
ugpoeai VPIII
ugpneymer VEB

OazrayzaEeny JIMR
ogzraysgEag JIFO
0g3ray3gHai JJFD
ogaraysaEyio JIEA
bgsraysgHai JIFA
basraysasan_ JIES
bgsroysgEai JIFR
ogsraysasae JINO
bgsraysgHara JING
msraysasamy_JIND
ogaraysgHae JINA
OazraysaEeny JINA
ogaray3gEen JINR
ogaraysgmex_JIPG
oa3raysaEeN _JIPD
bgsraysaEe JIPA
ogsraysaEex JIPU
Og3ray3aEemMi JTPA
ogsraysgaex JIPR

Puc. 4. The output of verb “Ilsapners”(on the left) and the adjective
“Basraysaubl” (on the right)
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Among this list of program disadvantages we should dis-
tinguish two main points: the system problems, connecting
with program incompleteness, and problems, connecting with
unfilled database of the whole system which works only on the
basis of one dictionary of word forms. All in all, the system
works on 86% and this is a rather high level [3]. In future it
is planned both to improve the capability of the program on
the basis of this research and enlarge the lexical database of
corpus.by.

V. CONCLUSION

The article covers the problem of electronic Belarusian
grammar dictionaries composing by means of electronic pro-
gram “Word Paradigm Generator” on the example of electronic
lexical database consisting of 1500 lexemes. It is a little
dictionary which contains different lexical groups including
unofficial vocabulary. It provides two types of information:
grammatical (the whole word paradigm) and morphological (a
word annotation). Word Paradigm Generator is described as
the means of electronic grammar dictionaries enrichment. The
mechanism and principles of its functioning are also pointed
out as well as all it deficiencies which need to be improved.
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HOMOJIHEHUE 9JEKTPOHHON JIEKCUYECKON
BA3bI JAHHBIX YEPE3 KOMIIBIOTEPHYIO
CUCTEMY ‘“'EHEPATOP ITAPAJIMT'MBI CJIOBA”

3enosko E.C.

JlaHHasI cTaThsl OIMUCHIBAET IPOOJIEMY CO3IAHUSI U IIO-
[TOJTHEHNST JIEKTPOHHBIX cyioBapeit. OHa Takyke OTparkaer
MIPUHITAII TIOMTOJTHEHWS 3JIEKTPOHHBIX 6EJIOPYCCKUX IPAMMar-
THUYECKUX CJIOBAPEil ¢ IIOMOIIBIO0 KOMIILIOTEPHOI'O CEPBUCA B
orkpbiToM poctyme "Tereparop mapaaurmer ciosa". Ilpo-
rpaMMa SIBJISIETCS OCHOBHBIM HCTOYHUKOM PACIIMPEHUST
6€eJIOPYCCKOI JIEKCHIeCKOil 0a3bl JAHHBIX st 00pabOTKH
€CTECTBEHHOTO S3bIKA B 00JIACTH KOMITBIOTEPHOW U JIMHI-
BucTraeckoit mrardopmer "corpus.by"[2].

Beenenue

Jlekcukorpadus sBISeTCsT Pa3aeOM JIMHIBUCTUKH,
M3yYAIONAM IPOIECC COCTABJICEHUS CcJoBapeit. JIekcmko-
rpadus BBIIOJHAET Pa3jndHble OYHKIMH: OHA OIUCHIBa-
€T HOPMUPOBAHHBIN SI3BIK, 00yYaeT s3bIKY, ObecrednBa-
eT Tporecc KoMMyHHuKanuu. Ho ocHOBHas ee (QyHKIHAA
- Hay4YHO€ H3y4YeHHe JIEKCUKU. CeFO):LHH MHOI'ie y4eHble
obpalaloT BHHMaHHEe Ha HOBOE HAaydHOE HAIPaBJICHHE -
KOMIIBIOTEPHYIO JIEKCUKOTPAMUIO MO MHOTHM IIPUIIHAM:
9TO HOBBIN CIIOCOO cOOpa W IMOMOJHEHus cioBapeit. MHO-
IHe WCCJIEJIOBATE/I OTMEYAIOT, UYTO JIEKTPOHHBIN dhopMaT
CJIOBApEl MMeeT Psi/l OTIINIUTEIHHBIX OCOOEHHOCTEH, TAKIX
KaK YCKODEHHE IPOIecca IMOMCKa HEeOOXOJUMOM €IMHUIIGI
CJIOBapsi, PACIIAPEHUE BO3MOXKHOCTH OIUCAHUS] €IAHUIL
cyioBapsi, A00ABIEHNE JIOMOJTHUTETHHON WHMOPMAIMH TIO
CJIOBAPHBIX €JIMHUIAX, OBICTPOE MOIOJIHEHHUE CJIoBapeil u
T.7. B mamHO#l cTarhe aBTOp NPEACTABIISIET IPOTPAMMY
JJIS. CO3/IaHUS HOBBIX 3JIEKTPOHHBIX OEJIOPYCCKOAZBITHBIX
rpaMMaTHYECKUX CJIOBapeil W JIeMOHCTPUPYET MeXaHU3M
ero (OyHKIMOHUPOBAHUS HA IPUMEPE CBOEro COOCTBEHHOT'O
cJioBapsl, KOTOpbIit coctapisgeT 1500 jexcem.

Ormmcanne mporpammbl «l'eneparap mapajurMbl CJI0Bay

B mammoit rmase onuceiBaercs cepsuc "l'emeparop Ila-
pagurmbl CiioBo"[1], koropeiii npencraBisier coboii KOM-
MIBIOTEPHYIO OHJIAHH TporpaMMmy, KOTopas oOpabaTbiBaeT
HeusBecTHbIE cjioBa. OHa AHAJM3UPYET CTPYKTYPY CJIOBA,
OIIpe/ieJIIeT €r0 BO3MOXKHBIE I'PaMMATHYECKHE OCODEHHO-
CTH ¥ BBIBOJUT BCIO MMAPAUrMy U T3 3TOro cjioBa. Cucre-
Ma paboraer 1o NpUHIMILYY (HPOPMAIBLHOTO IIabJIoOHA: JJIst
HEOOXOIMMOTO CJIOBA OH BHIOMpPAET U3 06a3bl JAHHBIX CJI0BA
¢ OJIMHAKOBBIMU I'PAMMATHYECKUMHA XapPaKTEePUCTUKAMU U
CTPYKTYPOii ¥ BBHIBOJUT CIIUCOK BAPUAHTOB JIJIsT 9TOTO CJIO-
Ba.

[Ipunnun 1 MeXaHU3M CO3IaHUsT JEKCHIECKONH 6a3bl
JaQHHBIX

B nannom pazmese onuchiBaeTCs MpoIece moadopa Jiek-
CUKH JJIsI 6EJIOPYCCKOA3BITHOTO MPAMMATHIECKOTO CJIOBa-
psi, J€MOHCTPUPYIOTCSI €ro OCOOEHHOCTH M MEXaHWU3M I10-
noaenns vepe3 [eneparop Ilapagurmer Ciosa.
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Ocobennocru dpyHKIUOHUpoBaHusi «l'eHeparapa
mapaJiurMbl CJIOBAY

Tperbst maarmaBa oTpakaeT 0COOEHHOCTH (OYHKITH-
oHMpoOBaHus oOHJaliH pecypca "l'emeparop Ilapaaurmbr
C10Ba OIUCHIBAET BCE HEJOCTATKU IIPOTPAMMBI, KOTOPHIE
JIOJI2KHBI OBITH MCIPABJIEHBI, U YT WX HCIIPABJICHUS.

3akJogyenue

B cratbe paccmarpuBaeTcsa mpobJieMa  COCTABJICHUST
9JIEKTPOHHBIX OEJIOPYCCKUX TI'PAMMATHYECKHUX CJIOBAPEit,
KOTOPBIE MOTLYT TIOMOJHSATHCA € TOMOIIBIO 3JIEKTPOHHOM
nporpamMbl "T'eneparop Ilapagurmer CiioBas. JlaHHBIR
MEXaHU3M JIEMOHCTPUPYETCsl Ha, IPUMepe 3JIEKTPOHHON
JIEKCHIECKOI 0a3bl JAHHBIX, KOTOpas cocrouT u3 1500 jek-
ceM. IDTO HeDOJIBIION CJI0Baphb, COJAEPKAIIUN pa3/IMYHbIE
JIEKCYECKUEe I'PYIIIbl CJIOB, B TOM YHCJIe HEHOPMATUBHYIO
sekcuky. OH jmaer nBa TuNa WHOOPMAIUK: TPAMMATAYE-
ckyto (Bes mapajgurMma cioBa) u MOpdOIornuecKyo (aH-
HoTanuio ¢jaosa). [eneparop Ilapagurmbl CJIOBO ONUCHIBA-
eTcsl KaK CPEJICTBO 3JIEKTPOHHOTO OOOTAIEHUs IPAMMAaTH-
geckux cjoBapeit. OTMedeHbl MeXaHU3M U IPHUHIIUIBL ero
(YHKIMOHUPOBAHUSI, & TaKXKe€ BCE HEIOCTATKU, KOTOPbIE
JOJIYKHBI OBITH YJTyIIIIeHBI.
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