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The paper presents new applications of the Ontology-to-Text Relation Strategy to Bulgarian
Iconographic Domain. First the strategy itself is discussed within the triple ontology-
terminological lexicon-annotation grammars, then — the related works. Also, the specifics of the
semantic annotation and evaluation over iconographic data are presented. A family of domain
ontologies over the iconographic domain are created and used. The evaluation against a gold
standard shows that this strategy is good enough for more precise, but shallow results, and can be
supported further by deep parsing techniques.

CratusTa TNpencTaBs HOBO NPWIOKEHHWE HA TMOJAXOJAa Ha pelalysra OHTOJOTHA-TEKCT 32
TeMaTU4HaTa o0yacT Ha ObIrapckara nkoHorpadus. Camara penanusi OHTOJIOTHUA-TEKCT BKITIOYBA
TPU KOMITOHCHTA. OHTOJIOTMS — pEYHHK - AHOTAllMOHHA rpaMaThka. [IpeicTaBeHH ca: a)
0COOCHOCTHTE HAa CEMAaHTHYHOTO aHOTHPAHE U 0) OIeHKaTa HaJl TEKCTOBE OT TeMaTHYHATa 00JIacT
Ha uKoHorpadukara. Cb31aJCHO € MHOXKECTBO OT OHTOJIOTMHU 3a MKOHOrpadukara. OleHKaTa 1mo
OTHOIIIGHUE Ha KOPIyC-€TaJOH II0Ka3Ba, 4Ye IMOAXOIBT € JOCTaThbUYHO IO0BpD 3a TOYHH, HO
YaCTHYHM PE3y/ITaTd. 3a Jia ¢ MOA0OpUM HMBOTO Ha aHOTAIMSA, € HEOOXOJIMMO Jia C€ HM3IOJI3BaT
IBI00KH TpaMaTHKH.

2. Lemnitzer, L., Vertan, C., Killing, A., Simov, K., Evans, D., Cristea, D., Monachesi, P..
Improving the search for learning objects with keywords and ontologies. EC-TEL 2007: Creating
New Learning Experiences on a Global Scale, LNCS, volume 4753, Springer, 2007, ISBN: 978-3-
540-75194-6, DOI: https://doi.org/10.1007/978-3-540-75195-3_15, 202-216, SJR 0.283

The paper reports on a current project results which aim at improving the effectiveness of retrieval
and accessibility of learning object within learning management systems and learning object
repositories. This task is approached by providing Language Technology based functionalities and
by integrating semantic knowledge through domain-specific ontologies. The paper reports about
the development of a keyword extractor and a domain-specific ontology, the integration of these
modules into the learning management system ILIAS and the validation of these tools which
assesses their added value in the scenario of searching learning objects across different languages.

Crarusta mpexacrtaBs pesynrarute Ha mnpoekta LT4el, xouto mmar 3a men ga monoOpsT
W3BIMYAHETO Ha y4yeOHO ChIbp)KaHHE W JOCTBIIa /0 HEro B €JHAa KOHKPETHa CHUCTEMa 3a
yIpaBjieHHE Ha 00yueHHETO U XpaHWIMIIE Ha y4eOHO chabpikaHue. To3u npobieM e peleH upes
MPEOCTaBsiHE Ha JOCTHII J0 (YHKIMOHAITHOCTH, Oa3vpaHH Ha €3MKOBHM TEXHOJOTHU M Upe3
WHTETpUpaHe HA CEeMAaHTHYHO 3HAaHWE 1MoJ (opMara Ha TEMaTHYHH OHTOJIOTHH. 3a IenTa ca
pa3paboTeHu: crenualn3apaHa TeMaTUYHa OHTOJIOTUS M €KCTPAKTOp Ha KIOYOBU AyMH. Te3u
MOJIyJIM Ca MHTErPUpaHu B cHCTeMaTa 3a ympasiieHue Ha oOyuyenueto ILIAS. bemre nanpaBena
OLIEHKA Ha Te3u Jo0aBeHN (QyHKIMOHANHOCTH. T4 mokasa, ye MOAYJIUTE MOA00psIBaT pe3yITaTHTe
B CIICHApHUH 3a ThpCEHE Ha y4eOHO ChIbPIKaHNE MEKIY HAKOJIKO €3HKa.



Vertan, C., Monachesi, P., Simov, K., Osenova, P., Lemnitzer, L., Killing, A., Evans, D..
Crosslingual retrieval in an elLearning environment. AlI*IA 2007: AI*IA 2007: Artificial
Intelligence and Human-Oriented Computing, LNCS, 4733, Springer, 2007, ISBN: Print ISBN
978-3-540-74781-9, DOI: https://doi.org/10.1007/978-3-540-74782-6_76, 839-847, SIR 0.283

This paper reports on the project LT4eL (Language Technology for elLearning) aiming at
improving the effectiveness of retrieval and accessibility of learning objects within a learning
management system. It elaborates on the process of building the domain ontology and presents the
multilingual support offered to the application. The ontology construction consists of the
following steps: (1) Processing of the Keywords; (2) Formalization of the senses; and (3) Linking
to upper ontologies. The result is a domain ontology linked to WordNet and DOLCE. Additionally
lexicons in several languages are aligned to the ontology. For the annotation of the learning
objects special annotation grammars were designed. The result was integrated within a learning
management system to support the semantic search.

Crarusta onucsa uenute Ha npoekta LT4el 3a mocThn 10 y4eOHO ChObp)KaHHE B paMKHUTE Ha
cHCTeMa 3a YyIpaBlieHHE Ha OOy4eHHeTo. TeKCThT mpeacTaBs Npoleca Ha Ch3JaBaHE Ha
TEeMaTHYHA OHTOJIOTHS M OCHUTYPSIBAHETO Ha MHOTOE3WYEH JOCTHII JI0 Hes, KaKTO M JI0 y4eOHHs
Marepuail. Bcuuku Te ce mHTerpupar B cucremara. M3rpaxaaHeTo Ha OHTOJIOTHSATa MUHABA IIPe3
cneqauTe eranu: (1) o6paboTka Ha KItOUOBH IyMH U Gpasy; (2) GopMann3upaHe Ha 3HAUCHUSITA B
OWL; u (3) cBbp3BaHe Ha TeMaTHYHATa OHTOJIOTHMS KbM 0OLIM OHTOJOTrMH (Upper ontology).
KirodoBute n1ymu ca M3BajieHW OT MHOTOE3MKOBO Y4eOHO ChABbpKAHUE, KaTo ce MpeBexkIaT Ha
anrmuiicku. Crnen ToBa ce oQOpMAT pa3TUUHUTE 3HAYCHUS W TEXHUTE NEeUHUIUH, KOUTO ce
(dopManu3upaT Kato MOHATHS W penanud, komupanu B OWL. PesynraThT ce chIocTaBs ¢
WordNet u o6miara onromorus DOLCE. JIONBIHHTENIHO KBM OHTOJOIMATAa CE CHIIOCTABAT
PEYHMIM Ha HAKOJIKO €3HMKa 32 OCHI'YpsSBaHE HA MHOTOE3MKOB JIOCTBIL. 32 JIa C& aHOTHpA YIeOHOTO
CBIBPXKAHUE C TIOHATHS, OT OHTOJIOTHATA C€ HM3rPaKAaT CIEHUATHH aHOTAI[MOHHU T'PAaMAaTHKH.
KpaiiHusT pe3yiraT ce HHTErpHpa KbM CHCTEMa 3a yIpaBJieHHue Ha 00y4eHHEeTo, 3a Ja MOIbpKa
BB3MOKHOCTHTE 32 CEMAaHTUYHO THPCEHE.

Osenova, P., Simov, K., Mossel, E.. Language Resources for Semantic Document Annotation and
Crosslingual Retrieval. Proceedings of the 6th International Conference on Language Resources
and Evaluation, LREC 2008, ELRA, 2008, 1873-1879

This paper describes the interaction among language resources for an adequate concept annotation
of domain texts in several languages. The architecture includes domain ontology, domain texts,
language specific lexicons, regular grammars and disambiguation rules. This is considered the
preparatory phase for the integration of a semantic search facility in Learning Management
Systems. The implementation and performance of this search are discussed in the context of
related work as well as other types of searches. Also the results from some preliminary steps
towards evaluation of the concept-based and text-based search are presented.

CratusiTa ONKMCBa B3aUMOJCHCTBMETO HA pa3JIU4YHU €3UKOBH pPECypCH, HEOOXOIUMH 3a
aJICKBATHOTO AHOTHpPAHE HAa TEKCTOBE HA HSAKOJIKO €3MKAa C TEMAaTUYHHU MOHATUSA. ApPXUTEKTypaTa
BKJIIOYBA TEMATHUYHA OHTOJIOTHS, TEMATUYHU TEKCTOBE, PEYHUIIM Ha PA3JIUYHU €3ULIH, PETYIAPHU
rpaMaTUKU U MpaBUjia 3a CHEMaHe Ha MHOTO3HAYHOCTTA. Ta3u apXUTEKTypa ce pas3riexaa KaTo
MpeBapUTelIHa 32 MHTETPUPAHE B CUCTEMa 3a yIpaBlieHHe Ha o0ydeHueTo. MIMIuieMeHTanusaTa u
Ka4eCTBOTO Ha ThPCEHE C€ JUCKYTHpa IO OTHOIIEHWE Ha JAPYrd TUIOBE ThpceHe. HampapeHo e
CpPaBHEHHUE MEX/Ty ThPCEHETO C MOHATHS B aHOTUPAHU TEKCTOBE U MIBJIHOTEKCTOBOTO ThPCEHE.

Lemnitzer, L., Simov, K., Osenova, P., Mossel, E., Monachesi, P.. Using a domain-ontology and
semantic search in an eLearning environment. Innovative Techniques in Instruction Technology,
E-Learning, E-Assessment, and Education, 2008, 279-284



The paper discusses the results of the integration of a semantic search module in a Learning
Management System within “Language Technology for eLearning” (LT4EL) project. The project
integrates the semantic knowledge in a Learning Management System to enhance the
management, distribution and especially the cross-lingual retrieval of learning materials. One of
the results achieved in the project is the construction of a language-independent domain-ontology
with lexicons of eight languages linked to it. Learning objects of these languages have been
annotated with concepts from this ontology. The ontology management system allows for
semantic search which has been proven to be more effective than the simple full text search for all
languages of the project.

Crarusita TUCKYTUpa PE3yITaTUTE OT UHTETPAlMsITa Ha MOIYJI 32 CEMAaHTHYHO THPCEHE B CUCTEMA
3a ymnpapiieHHe Ha oOy4yeHHeTo B paMmkuTe Ha mpoekTa “Language Technology for eLearning”
(LT4EL). MoaymbT € HacoueH KbM aHOTHPAHETO Ha y4eOeH MaTeprall i MEKIYEe3UKOBO ThPCEHE
Ha y4eOHM oOekTH. ExmH oT pesynrarnTe Ha NMpOEKTa € Ch3JaBaHETO HAa €3MKOBO HE3aBHCHMA
OHTOJIOTHS C TIOJPAaBHEHU KbM HEsl PEUHHIM HAa OCEM €3HMKa. Y4eOeH MaTepHal Ha BCUYKH TE3U
e3UIU € aHOTHPaH C MOHATHS OT oHTosoruiTa. Cucremara 3a paboTa ¢ OHTOJIOTHATA MO3BOJISABA
CEMaHTHYHO ThpceHe. [lokazaHo e, We TOBa ThpcEeHE € MO-e()EeKTUBHO OT OOMKHOBEHOTO
M'BTHOTEKCTOBO THPCEHE 32 BCUUKH €3UIIH B TIPOCKTA.

Monachesi, P., Markus, T., Posea, V., Trausan-Matu, S., Osenova, P., Simov K.. Supporting
knowledge discovery in an e-learning environment having social components.. Technological
Developments in Networking, Education and Automation., 2010, 157-162

One of the goals of the “Language Technology for LifeLong Learning” project is the creation of
an appropriate methodology to support both formal and informal learning. Services are being
developed that are based on the interaction between a formal representation of (domain)
knowledge in the form of an ontology created by experts and a social component which
complements it, that is tags and social networks. It is expected that this combination will improve
learner interaction, knowledge discovery as well as knowledge co-construction.

Cratusita mpencraBsi pesynratéd oT mpoekta “Language Technology for LifeLong Learning”,
KOMTO MMa 3a elHa OT CBOUTE OCHOBHHU LIEJIU Ja Ch3Aae MOIXOIAMIA METOIOJIOTHS J1a HOAKpers
dopManHOTO M HepopMaTHOTO oOpazoBaHue. PazpaboTeHu ca yCIyrw, KOUTO CE OCHOBaBaT Ha
B3aMOJICHCTBHETO MEX Ty (pOpMaHO MpeCTaBeHOTO 3HAHNE, KAKBATO € JIOMEIH OHTOJIOTHUSTA, U
conraIHHUA KOMIIOHCHT, KOMTO JOIThJIBA IO/ ¢)0pMaTa Ha MHOXXECTBO OT €TUKETU U AOCTHII A0
counuanau Mpexu. OuakBaHHATa ca, Y€ TakaBa KOMOWHAIMA IIe TOJ00pH OOIIyBaHETO MEXIY
o0yJaeMuTe, OTKPUBAHETO HA HOBO 3HAHUE, KAKTO M ChbBMECTHOTO M3TPaXkJaHe HA 3HAHHE.

Simov, K., Osenova, P.. Constructing of an Ontology-based Lexicon for Bulgarian. Proceedings of
the 7th International Conference on Language Resources and Evaluation, LREC 2010, 2010,
3840-3844

This paper reports on the progress in the creation of an Ontology-based lexicon for Bulgarian. The
construction has started with the concept set from an upper ontology (DOLCE). Then it was
extended with concepts selected from the OntoWordNet, which correspond to Core WordNet and
EuroWordNet Base concepts. The underlying idea behind the ontology-based lexicon is its
organization via two semantic relations - equivalence and subsumption. These relations reflect the
distribution of lexical unit senses with respect to the concepts in the ontology. The lexical unit
candidates for concept mapping have been selected from two large and well-developed lexical
resources for Bulgarian - a machine readable explanatory dictionary and a morphological lexicon.
In the initial step, the lexical units were handled that have equivalent senses to the concepts in the
ontology (2500 at the moment). Then, in the second stage, lexical units were selected on their
frequency distribution in a large Bulgarian corpus. This step was the more challenging one, since



it might require also additions of concepts to the ontology. This work was the beginning of the
creation of BTB WordNet — BTB-WN.

CratusiTa ONMUCBa HampeabKa IO Ch3JIaBAaHETO HA OBITapCcKU PEYHHMK, OCHOBAH HA OHTOJIOTHUHU.
Cw3maBaHeTO My CTapTHpa ¢ moHsTuATa ot obmara oHToioruss DOLCE. Ts Oemre pasmupena c
moHATHsA, n30pann oT OntoWordNet, konTo choTBeTcTBAT Ha 3HadeHHMATa B Core WordNet u
MHOXECTBOTO OT OcCHOBHH ToHATHS B EuroWordNet. OcHoBHara wWmes 3am OHTOJOTHYHO
OpTaHM3WpAHUs PEYHWK €, Y€ HEeropara OpraHW3allus € dYpe3 JABe CEMaHTHYHU peJalud —
CKBUBAJICHTHOCT M BKJIFOUBaHE. T€3W peialuy OTpa3sBaT pa3npe/e/ICHUETO HA 3HAYCHUATA HA
JICKCUKAJTHUTE CJIEMEHTH 110 OTHOIIICHUE Ha MOHSTHUATA B OHTOJIOTHATA. JICKCUKAIHUTE €IICMEHTH
32 CBHIIOCTABSIHETO KBbM IMOHATH ca M30paHW OT JBa TOJIEMU W J00pe U3rpalicHH JICKCUKAITHU
pecypca 3a ObJITapCKUs — MalllMHHA BEPCHS HA THIKOBCH PSUHUK Ha OBJITApCKUs U MOP(HOIOTHYCH
pevHrK. B mppBaTa cThIIKa Ha M3TpaXkJaHe Ha pecypca 0sxa oOpadorenu okono 2500 3HadeHHS,
KOWTO Ca €KBHUBAJICHTHU Ha TOHATHATA B OHTOJNOTHATA. BBB BTOpara CThIKA M30paxme IyMH
CHOpe/ TAXHATa YecToTa B TOJSIM KOPIYC C TEKCTOBE Ha ObJrapckd. Tasu CTHIKa ce oKasa Io-
CIIO’KHA, T.K. MOXE J]a M3WCKBa MOOABSHETO Ha HOBH MOHATHS B OHTONOTHsTA. Pa3paborkara e
HAyaJoTo Ha m3rpaxkaanero Ha Owirapckus WordNet BTB — BTB-WN.

8. Osenova, P., Laskova, L., Simov, K. Exploring Co-reference chains for concept annotation of
domain texts. Proceedings of the 7th International Conference on Language Resources and
Evaluation, LREC 2010, 2010, 172-176

The paper explores the co-reference chains as a way for improving the density of concept
annotation over domain texts. The challenge is to enhance relations among concepts instead of text
entities, the latter pursued in most works. Our ultimate goal is to exploit these additional chains for
concept disambiguation as well as sparseness resolution at concept level. First, a gold standard
was prepared with manually connected links among concepts, anaphoric pronouns and contextual
equivalents. This step was necessary not only for test purposes, but also for better orientation in
the co-referent types and distribution. Then, two automatic systems were tested on the gold
standard. Note that these systems were not designed specially for concept chaining. The
conclusion is that the state-of-the-art co-reference resolution systems might address the concept
sparseness problem, but not so much the concept disambiguation task. For the latter, word-sense
disambiguation systems have to be integrated.

Cratusita mpencraBs paboTa, H3clenBamia KOpeepeHTHHTE BEPHTHM KaTo MEXaHU3bM 3a
moIo0psiBaHe Ha T'bCTOTATa HA AHOTHPAHE C TOHATHS HA JIOKYMEHTH B ONpeE/eiieHa TeMaTHYHA
oOiact. 3ajmavata € Ja C€ paslIMpH peNalusaTa MEXKIY IOHATHS BMECTO MEXIY TEKCTOBH
CErMEHTH, KaKTO Ce MPaBHU B ITOBEYETO MyOJIMKAIINH, TIOCBETCHH Ha Ta3u TemaTuka. LlenTa Hu e ga
M3M0JI3BaMe TE3U BEPUTH 3a CHEMaHE Ha MHOTO3HAYHOCTTA Ha MOHSATHUATA, CIIOMEHATH B TEKCTA, U
momoOpsiBaHe Ha I'bCTOTATa HAa aHOTHpaHe ¢ MOHATHA. [IbpBO, phUHO Oerie M3rpajgeH KOpIyc-
€TallOH, KBAETO O0sXa J00aBeHH BPB3KH MEXAY IOHATHA, aHA(QOPHYHU MECTOMMEHUS H
KOHTEKCTHH EKBHBAJETHH HW3pa3u. Ta3u crhhka Oemne HeoOXoAaWMa HE caMoO 3a IeNIUTe Ha
TECTBAaHETO, HO CBHIIO M 3a IMO-T0OpOTO pa3dmpaHe Ha THUIOBETE KOpedepeHIWs M TeXHaTa
muctpuOyius. Criel ToBa JIBE€ aBTOMAaTHYHM CUCTEMH OsXxa TECTBAHHM HaJ| KOopIyca eTajlioH. Te3u
JIBE CHUCTEMHU HE 0sXa CB3JaJCHH CICIUATHO 32 IOCTPOSBAaHE HAa BEPUTH OT TOHATHS.
3aKIroUeHuATa OT TE3M EKCIIEPUMEHTH Cca, Y€ Hai-700pHuTe CUCTEMH 3a KOpeepEeHTHH BEPHUTH Ca
100pH 3a pa3npoCTpaHeHUE Ha OHATHHHATAa HHGOPMAIIUS HaJl TEKCTa, HO HE ca I0CTaThHO A00pH
3a CHEMaHe Ha MHOT03HAYHOCTTA. 3a IOCIIEAHATa 33ajJ]adya MMa HYXJIa OT pa3paboTBaHETO Ha
CIICLUATHU CUCTEMH 32 aHOTUPAHE ChC 3HAYCHUSL.

Joxka3aTescTBeH MaTepuaJ no rpyna nokasareau I' (HayuHa obiaact 4)



Damova, M., Kiryakov, A., Simov, K., Petrov, S. Mapping the central LOD ontologies to
PROTON upper-level ontology. CEUR Workshop Proceedings. Volume 689, 2010. 5th
International Workshop on Ontology Matching, OM-2010 - Collocated with the 9th International
Semantic Web Conference, ISWC, Pages 61-72. SJIR 0.166

Linking Open Data (LOD) facilitates the emergence of a web of linked data by publishing and
interlinking open data on the web in RDF. One can explore linked data across servers by following
the links in the graph. This paper describes an approach to access these data by means of a single
ontology, matched to the schemata describing several of the most common LOD datasets. They
are presented in a reason-able view - FactForge (http://factforge.net) - the biggest and most
heterogeneous body of factual knowledge on which inference is performed. Techniques of (a)
making matching rules with “ontology expressions”, (b) adding new instances with inference
rules, and (c) extending the upper level ontology with classes and properties are employed. They
succeed to align ontologies designed according to different principles and displaying conceptual
and structural mismatches.

Cebp3anute orBopenn naHHd (LOD) yckopsiBaT mosiBaTa Ha MpeXka OT CBbp3aHU JaHHH,
myOJIMKyBaHU U B3auMocBbp3anu upe3 RDF. Te3u nanHu morart na ObIaT W3CICIBaHU B PAMKHUTE
Ha Pa3IUYHU CHPBBPH, KATO CE MPOCIEIST BPB3KUTE B IOCTpOeHHUs rpad. CTaTusaTa ONMMCBa €IHH
MOJIX0/I KbM JIOCThIIA JIO TE€3U JaHHU C MIOMOIIITA Ha eTHa 00Ia OHTOJOTHS, TOKPHBAIA CXEMHUTE,
KOUTO OITMUCBAT HAKOJKO OT HaW-momyyispHu MHOxecTBa oT naHHd B LOD. Te3u MHOXecTBa OT
JIAHHU Ca MOKa3aH! B 00EIMHEHO TPEICTAaBsIHE, TIO3BOJISABAII0 Pa3CHKACHHS HaI JaHHUTE (Feason-
able view). ToBa o6mio mpencraBsiHe e kadeno Ha caiita FactForge (http://factforge.net). To
MpeCTaBIsiBa HAW-TONSIMOTO M Pa3HOOOPAa3HO MHOXECTBO OT (DAKTONOTHYHO 3HAHWE, KOETO
MMO3BOJISIBA M3BBPIIIBAHETO HA M3BOAW. M3MOM3BAT Ce CIIEAHNUTE TEXHHUKH: (a) MMILICMEHTAIUs Ha
CHITOCTABSAINN TpaBWIa C W3pa3d Haj OHToJOorHH; (0) mobaBsiHETO Ha TpPUMepH (MHCTAHCH) C
npaBWia 3a W3BOJ;, W (B) pasmmpsiBaHe Ha oO0IIaTa OHTOJOTHS C KJIacoBe W CBoiicTBa. ToBa
MO3BOJISIBA JIa CE€ CHIIOCTABAT OHTOJOTHUTE 3a PA3IMYHUTE MHOXKECTBA, KOMTO Ca MOCTPOCHU IO
pasMYHMA TpaBWja W MPUHIMIN, KAKTO W Ja Ce OTKPHBAT IOHATHHHH W CTPYKTYpHH
HECHOTBETCTBHSI.

Georgiev, G., Nakov, P., Ganchev, K., Osenova, P., Simov, K.. Feature-Rich Named Entity
Recognition for Bulgarian Using Conditional Random Fields. International Conference Recent
Advances in Natural Language Processing, RANLP, 2009, 113-117. SJR 0.143

The paper presents a feature-rich approach to the automatic recognition and categorization of
named entities (persons, organizations, locations, and miscellaneous) in news texts for Bulgarian.
We combine well-established features used for other languages with language-specific lexical,
syntactic and morphological information. In particular, we make use of the rich tagset annotation
of the BulTreeBank (680 morpho-syntactic tags), from which we derive suitable task-specific
tagsets (local and nonlocal). We further add domain-specific gazetteers and additional unlabeled
data, achieving F1=89.4%, which is comparable to the state-of-the-art results for English.

Crarusita onmcBa MoAxo[, Oa3upaH Ha OOTaTO MHOXKECTBO OT XapaKTEPUCTUKH, 38 aBTOMATHYHO
pasno3HaBaHe W KaTeropu3WpaHe Ha HAWMMEHOBAaHU CBHIIHOCTH (JIUIA, OpraHU3aluy,
MECTOIIOJIOKCHHSI W JAPYTH) B MEAWHHM TEKCTOBE Ha OBarapckd e3uk. KomOumHuHpar ce
XapaKTePUCTUKH, U3IOI3BAHHU 32 IPYTU €3UIH C €3UKOBO CHenn(UIHa JEKCUKAIHA, CHHTaKTHYHA
u Mopdorornyaa nHpopmanus. B uacTHOCT ce n3noa3Ba 60raToTo aHOTUPaHE HA CHHTAKTUYHATA
0a3a bynrpubank (680 Tara), OT KOATO H3IMYaMe MOAXOASIIM CHeUUPUYHH 3a 3a7adara
XapaKTePUCTUKU Ha JIOKAJTHO U I1100agHo HUBO. ChIIO Taka ce J00aBAT CrieqU(PUIHN CIIUCHLU C
MMEHa 3a OIpeJIelIeHN TEeMaTHYHH OOJIACTH, KAKTO U JOMBIHHUTEIHA HEaHOTHpaHa WHQPOPMAITHUSL.
ITo To3u Haumn ce moctura pe3ynrat F1=89.4%, koiiTo € chItocTaBuM ¢ Haii-moOpus pe3yaTaT 3a
AHTJIMACKUS €3UK.


http://factforge.net/

3. Simov, K., Osenova, P.. Towards Minimal Recursion Semantics over Bulgarian Dependency
Parsing. Proceedings of the International Conference Recent Advances in Natural Language
Processing 2011, 2011, ISSN:1313-8502, 471-478. SJR 0.143

The paper discusses the transferring rules of the output from a dependency parser for Bulgarian
into RMRS analyses. This task is required by the machine translation compatibility between
Bulgarian and English resources. Since the Bulgarian HPSG grammar is still being developed, a
repairing mechanism has been envisaged by parsing the Bulgarian data with the Malt Dependency
Parser, and then retrieving RMRS analyses by exploring the linguistic knowledge within
BulTreeBank-DP.

CratusiTa ommcBa TpaBWiia 3a MpeoOpa3dyBaHe Ha pe3ynaTara OT JICTICHICHTEH mapcep 3a
Obyrapckusi e3uk KbM T.Hap. CraOwiHa MHUHHMalTHA pekypcuBHa cemantika - RMRS (Robust
Minimal Recursive Semantics — ceMaHTHYHO MPEACTaBIHE HA 3HAYCHHETO HA M3pedeHus). Tasu
3ajada € HeoOXoIuMa TpH yeJHAKBABAHETO HA €3MKOBUTE PECYPCH 332 MAIIMHHUS TPEBOJ MEKIY
Obnrapcku U aHrHiickin. OOMKHOBEHO TakWBa CTPYKTYPH C€ CTPOAT OT BapuaHTH Ha OmopHaTa
¢dpazosa rpamaruka (O®PI) (amrm. HPSG) 3a nmamenute e3uny, HO TakaBa TIpamaTHKa 3a
OBJrapcKusi € BCe OIlle B paHEH CTaguii Ha pa3BUTHE. 3aTOBa € HEOOXOAMMO Ja ce MpenBUAM
MEXaHU3bM 3a M3BIHUYAHE HA TaKHBA CTPYKTYpPH OT TEKCTOBE, MAPCHPAHU C JCTICHJICHTEH mapcep
(B cmygass Malt Dependency Parser). [IpaBumata m3non3BaT rpaMaTHYHUTE XapaKTEPUCTHKH H
CHUHTaKTUYHUTE CTPYKTypu B 0a3ara CbC CHHTAaKTHYHM omnucanus bynrpubank-DP 3a
noctposiBaneTo Ha aHanuznute B RMRS cTpykrypure.

4. Osenova, P., Simov, K.. The Political Speech Corpus of Bulgarian. LREC 2012, ISSN: 978-2-
9517408-7-7, 1744-1747

The paper introduces the Political Speech Corpus of Bulgarian. First, its current state has been
discussed with respect to its size, coverage, genre specification and related online services. Then,
the focus goes to the annotation details. On the one hand, the layers of linguistic annotation are
presented. On the other hand, the compatibility with CLARIN technical Infrastructure is
explained. Also, some user-based scenarios are mentioned to demonstrate the corpus services and
applicability.

Craruara onucBa KOpIyca ¢ IMOJHMTHUCKA ped Ha Obiarapckus e3uk. JMCKyTHpar ce: HeroBaTa
rojieMHUHa, TTOKPUTHE, OCOOCHOCTH Ha >KaHpa W CBBP3aHUTE C Hero yciuyru. DokychT € BBPXY
noaxoaa KpbM aHotupaHeTo My. OT eHa CTpaHa, ca NPEACTABEHUTE HHUBATA HAa JIMHIBUCTHUYHO
Monenupane. OT Jpyra cTpaHa, € ONHCaHa ChbBMECTHMOCTTa C TEXHUUYECKaTa MH(PacTPyKTypa
CLARIN. IIpencraBeHu ca mpuMEpHHU CIICHAPUHU, KOUTO MTOKA3BaT MOJIE3HOCTTa My U CBBP3aHUTE
C HEro yCIIyTH.

5. Chanev, A., Simov, K., Osenova, P., Marinov, S.. The bultreebank: Parsing and conversion.
Recent Advances in Natural Language Processing V: Selected papers from RANLP, 309, 2007,
321-330, SJR 0.143

Treebanks are often based on either of two grammatical formalisms: phrase structure
(constituency) grammar or dependency grammar. However, sometimes it is necessary to transform
treebank representations in order to test statistical parsers based on the alternative approach. This
paper presents new parsing results for Bulgarian by training two statistical parsers (constituency
and dependency) on BulTreeBank. In the paper the interaction between constituency and
dependency representations in both the constituency and the dependency parser is explored using
information based on the alternative formalism. It is shown that this interaction has a positive
impact on parsing accuracy. The paper also presents an investigation of the relation between
BulTreeBank and one of its dependency variants which had been automatically derived from the
original treebank.



CunraktnunuTe Oasu mamHu (treebanks) maii-uecTto w3momsBar emWH OT ABara TIpaMaTUYHU
(dhopmanmzbma: ¢pazoBuTe (KOHCTUTYCHTHH) TpaMaTUKH ¥ TPAMATHKUTE HAa 3aBUCHMOCTHUTE
(memenmeHTHU TpaMatuku). [ToHsSKOTa, 32 Ja ce TECTBAT CHHTAKTUYHH aHAIM3ATOPH (ITapCepw)
BBPXY QJITEPHATHBHUS TTOAXO0]I, € HEOOXOUMO Jia ce TpaHC(HOPMHUPAT CHHTAKTUIHUTE OIMCAHHS B
paMKuTE Ha TO3U MOAXOA. Ta3u craTusl MPEICTaBs HOBU PE3yNITATH 32 OBITapCKUS €3HK, KaTo Ce
TpeHHWpaT ABa TakWBa mapcepa (KOHCTUTYCHTCH W JICTICHACHTCH) HAJ CUHTaKTHYHaTa 0asa
Byntpubank. Tyk ce u3ciieziBa B3aUMOJCHCTBHETO MEXIY KOHCTUTYEHTHOTO W JICTICHACHTHOTO
MpeJICTaBsSHEe W B JIBaTa BUJA MapCepy, KaTo ce M3IMO0JI3Ba MH(pOpMaius OT nBata (GopMaIn3bMa.
Iloka3Ba ce, 4e TOBa B3aUMOJCHCTBHE KMa TIIOJIOKUTEIHO BIHMSHUE BBPXY TOYHOCTTa HA
napcupaneto. CTaTHsTa ChINO TakKa MOKa3Ba M MPOYYBaHE HA OTHONICHUETO MEXTy OPUTHHAITHOTO
npencraBsHe B bynTpuOaHKk U elMH OT HEWHUTE JCTICHICHTHU MPEICTABSIHUSI.

Osenova, P., Simov, K., Laskova, L., Kancheva, S.. A Treebank-driven Creation of an
OntoValence Verb lexicon for Bulgarian. Proceedings of the Eight International Conference on
Language Resources and Evaluation (LREC'12), ELRA, 2012, ISBN:978-2-9517408-7-7, 2636-
2640

The paper presents a treebank-driven approach to the construction of a Bulgarian valence lexicon
with ontological restrictions over the inner participants of the event. First, the underlying ideas
behind the Bulgarian Ontology-based lexicon are outlined. Then, the extraction and manipulation
of the valence frames is discussed with respect to the BulTreeBank annotation scheme and
DOLCE ontology. Also, the most frequent types of syntactic frames are specified as well as the
most frequent types of ontological restrictions over the verb arguments. The envisaged application
of such a lexicon would be: in assigning ontological labels to syntactically parsed corpora, and
expanding the lexicon and lexical information in the Bulgarian Resource Grammar.

Crarusita OmMcBa IMOJXOJ 3a IMOCTPOsiIBAHE HAa OBJITAPCKH BAaJICHTEH PEYHUK C OHTOJIOTUYHU
OTpaHWYECHHS BBPXY YYACTHUIIUTE B 0003HAYEHOTO CHOMTHE Ha 0a3aTa Ha CHHTaKTHYHATa 0a3a
nanau byntpubank. [T6pBo, B cTaTUATa ca ONMCAHU UACUTE, KOUTO Ca B OCHOBATa Ha OBJITApPCKUS
OHTOJIOTMYHO OaszupaH peuHuk. Crex ToBa ca MPEACTABEHH W3BIMYaHETO M oOpaboTkata Ha
BAICHTHUTE PAaMKH B CHOTBETCTBHE C AHOTUPAHETO B paMKuTe Ha bByntpmbank m oOmara
ornronoruss DOLCE. Cnen u3Bnn4aHeTo Ha CHHTAaKTUYHUTE IbPBETA 32 JajeHa JieMa, Cé MUHaBa
npe3 0000IIeH CHHTAKTHYCH aHaju3, KOMTO OTpa3siBa CTPYKTypaTa Ha CHOMTHETO Ha TOBA HUBO.
CreBaraTa CTBIIKA € 3aMECTBAHETO Ha JYMUTE C MOHATHA. JJUCKyTHpaHH ca U MPUIOKEHUTA Ha
peYHMKa, KOWUTO ca CBBP3aHM Hali-Be4e C TMOJAIOMAaraHe Ha CHHTAKTHYHUS aHAIH3 H
pa3LIMPSIBAHETO HA APYTH PECYPCH.

Savkov, A., Laskova, L., Kancheva, S., Osenova, P., Simov, K.. Linguistic Analysis Processing
Pipeline for Bulgarian. Proceedings of the Eight International Conference on Language Resources
and Evaluation (LREC'12), ELRA, 2012, 2959-2964

This paper presents a linguistic processing pipeline for Bulgarian including morphological
analysis, lemmatization and syntactic analysis of Bulgarian texts. The morphological analysis is
performed by three modules — two statistical-based and one rule-based. The combination of these
modules achieves the best result for morphological tagging of Bulgarian over a rich tagset (680
tags). The lemmatization is based on rules, generated from a large morphological lexicon of
Bulgarian. The syntactic analysis is implemented via MaltParser. The two statistical
morphological taggers and MaltParser are trained on datasets constructed within BulTreeBank
project. The processing pipeline includes also a sentence splitter and a tokenizer. All tools in the
pipeline are packed in modules that can also perform separately. The whole pipeline is designed to
be able to serve as a back-end of a web service oriented interface, but it also supports the user
tasks with a command-line interface. The processing pipeline is compatible with the Text Corpus
Format, which allows it to delegate the management of the components to the WebL.icht platform.



Crarusara mpeacTaBs MOCISA0BATETHOCTTa OT 00pabOoTBAIIM MOIYJIHN 3a OBITAPCKHS €3UK, KOUTO
W3BBPIIBAT CETMEHTHpaHe Ha TeKcTa, MOP(ONOTMYeH aHalu3, JeMaTH3alus W CHHTAKTUYCH
aHaym3. MopOJIOTHYHUAT aHAJIM3 € U3BBPINEH C TIOMOINTA Ha TPU MOJYJa: JIBa CTATHCTUYCCKU
Tarepa ¥ €IUH MOJIyJI, Oa3upaH Ha npaBwia. KoMOuHamsaTa OT Te3u MOIYJIM IEMOHCTPUpPA Haii-
no0Bp pe3yaTar Haj Oorato MHOXeCTBO OT Tarose (680). JlemaTuzamusita € UMIUIEMEHTHPAHA C
MOMOIITa Ha TOJsAM MOP(OJOrHYeH pedyHUK. CUHTAKTUYHHMAT aHaIW3 € WMIUIEMEHTHPAH C
nomonira Ha MaltParser. Cratuctnyeckure Mopdosiornyau Moayiu U MaltParser ca TpeHupanu
HaJ JaHHUTe OT bynrpubank. MopynuTe MoraT Ja ce H3MOJ3BaT KAaKTO 3acJIHO, Taka H
MOOT/IEJTHO, KOETO TO3BOJISIBA HHTETPUPAHETO UM C JAPYTH MOAYNH. L[SUTOCTHUAT MOy MOXKe na
ce U3MOoN3Ba upe3 yeOyciyra, HO MOXeE Ja Cc€ H3IOJ3Ba M Karo KOMaHJa B ONEpallOHHATa
cucrema. Msmonsea ce dopmarsT Text Corpus Format (TCF), xoiito e wacT oT miaardopmara
WebLicht, paspadorena B pamkute Ha Hemckust CLARIN.

Georgiev, G., Zhikov, V., Simov, K., Osenova, P., Nakov, P.. Feature-Rich Part-of-speech
Tagging for Morphologically Complex Languages: Application to Bulgarian. Proceedings of
EACL 2012 - 13th Conference of the European Chapter of the Association for Computational
Linguistics, ACL, 2012, 492-502

The paper presents experiments with part-of-speech tagging for Bulgarian, a Slavic language with
rich inflectional and derivational morphology. Unlike most previous work, which has used a small
number of grammatical categories, we work with 680 morpho-syntactic tags. We combine a large
morphological lexicon with prior linguistic knowledge and guided learning from a POS-annotated
corpus, achieving accuracy of 97.98%, which is a significant improvement over the state-of-the-art
for Bulgarian.

CrarusiTa ONMUCBa EKCIIEPUMEHTH 32 MOP(OJOTHYHO aHOTHUpaHEe 3a OBITapCKUs €3HMK, KOUTO e
MopdosoruyHo Oorar e3uK 1o noxodue Ha APYTUTE CIABSHCKU €3UIH. 3a pa3siuKa OT INpPEeIUIIHU
pa3paboTku, TyK ce paboTH ¢ BIHOTO MHOXECTBO OT 680 mopdornornunu tara. M3momsBa ce
roJiiM MOP(OJIOTHYEH PEYHHK C KOIMPAHO JMHIBUCTHYHO 3HAHME M MOJYJ 3a HACOYEHO
MAalllMHHO COMOOOYyYeHHe, KOWTO Ce€ CTpeMH [Ja pelld I[bpBO IO-JIECHUTE CIyd4aul Ha
MHOT03Ha4HOCT. OOYyUeHHETO Ce M3BBPIIBA HAJl PHYHO aHOTUPAH Kopiyc. [locTurHara TogHOCT €
97.98%, x0eTo € 3HaYUTEeNHO NOJOOpEHHE Ha Pe3yiITaTa 3a OBJIrapCKusl €3UK.

Simov, K., Osenova, P., Georgiev, G., Zhikov, V., Tolosi, L. 2012. Bulgarian Question Answering
for Machine Reading. Question Answering for Machine Reading Evaluation (QA4MRE), part of
CLEF 2012. CEUR Workshop Proceedings, Volume 1178, ISBN:978-88-904810-3-1. SJR 0.166

In CLEF 2012 the BulTreeBank Group of LMD, IICT, BAS participated in the QA4MRE
(Question Answering for Machine Reading Evaluation) task for Bulgarian. The system
represented in the paper exploits an NLP Pipeline for Bulgarian in order to process the questions,
answers and the supporting texts. Then we represent the results of the analysis as a bag of
linguistic units - lemmas, dependency relations. These bags of words are the match between the
guestion plus answer and the sentences in the text. The answer that maximizes the overlap is
selected as the correct one. Since the system is deterministic we have only one run. The score
achieved by the run is 0.29. The other two runs are performed as baseline runs with randomly
selected answers. Their scores are 0.20 and 0.12, respectively. Thus, the using of linguistic units in
the overlapping estimation provides significant improvements over the baseline.

CLEF e ununuatuBa 3a M3rpaxJaHe Ha JaHHU U NPOBEXKIaHE Ha oOIIM 3ajayd B o0nacTTa Ha
OTTOBOPHUTE Ha BBIIPOCH M M3IMUAHETO HA WHPOPMAIHS HaJ| pa3IMYHH 10 TUII JJAHHH — TEKCTOBH,
MynTUMeaniiHn 1 apyru. Cratusta e cBbp3aHa ¢ yuactuero HH B 3agadata QA4MRE (Question
Answering for Machine Reading Evaluation — OtroBapsHe Ha BBIOPOCH 3a LEJIUTE Ha
OTICHSIBAHETO HA MAaITMHHOTO YeTeHe) 3a Obarapcku. OmucaHaTa CHCTEMa H3II0JI3Ba MOIYN 3a
00paboTka Ha OBJrapcKd TEKCTOBE. TO3M MOMYJ C€ M3I0J3Ba 3a 00pabOTKa Ha BBIIPOCHUTE,
OTrOBOPHTE U MOJABPXKAIUTE TeKCTOBe. Clie ToBa pe3yaTaTuTe OT Te3U OOpaTKH Ce MPEJICTABAT
KaTo HEHapajeHa KOJIEKIHS OT €3UKOBH €JEeMEHTH — JIEMH W JICTICHJCHTHU penanuu. Te3u
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KOJICKIIUH TIPEJICTABIISBAT CHIIOCTABIHETO MEXKIY BBIIPOCH U OTTOBOPH C U3PECUCHUATA OT TEKCTA.
OTroBopbT € MaKCHUMalHO NOKpPHUTHE ce Hu30Mpa 3a KOpeKTeH. TbhH Karo cucremara e
JETCPMUHUCTUYHA, TO HIMa Pa3Nn4yHu ekcnepuMeHTH. [locturHatusT pesnrat e 0.29. [pyrure
EKCIIEPUMEHTH ca KaTo 0a30B pe3ynTar ChC ClydaiiHO M30paHu OTroBOpH. TeXHUTE CTOWHOCTH ca
crorBeTHO 0.20 m 0.12. EkKcnepuMeHTHT II0OKa3Ba, Y€ M3IMOI3BAHETO HA JIMHTBUCTHYHA
nH(pOopMaIUs 3HAYUTEITHO IMOA00psBa pe3yiTara.

Zhikov, V., Tolosi, L., Osenova, P., Simov, K., Georgiev, G.. Cross-Language Answer Validation.
Question Answering for Machine Reading Evaluation (QA4MRE), part of CLEF 2012. CEUR
Workshop Proceedings, Volume 1178, ISBN:978-88-904810-3-1. SJR 0.166

The paper describes three language-independent methods for the task of answer validation. All
methods are based on a scoring mechanism that rejects the degree of similarity between the
guestion-answer pairs and the supporting text. The proposed methods are evaluated using various
string similarity metrics, such as exact matching, Levenshtein, Jaro and Jaro-Winkler. In addition
to this baseline approach, we take advantage of the multilingual QA4MRE (Question Answering
for Machine Reading Evaluation) dataset, and devise an ensemble method, which chooses the
answer indicated as correct by the largest number of analyses of the individual translations.
Finally, we present a language-augmented method that enriches the questions and answers with
paraphrases obtained by means of machine translation. Our methods depend on parameters which
we estimate using the dataset from CLEF2011. The paper shows that all of the described
approaches achieve a significant improvement over the random baseline, and that both majority
voting and language augmentation lead to superior accuracy as compared with the original
method.

Crarusita npeAcTaBsi TPH €3MKOBO HE3aBHCHMH METO/Ia 3a pellaBaHe Ha 3ajadyaTa 3a BaIUIAHpaHe
Ha oTroBopH. M TpuTe MeTona ca 6a3upaHu Ha PaHKUPAIl MEXaHU3bM, KOUTO OTXBBPIIS CTETICHTA
Ha T000Me MEXAy ABOWKHTE BBIPOC-OTTOBOP M IOJIBpPXKAIMINTE TEKCToBe. lIpemnokeHnte
METOJ¥ Ca OLEHEHW Ype3 H3MOI3BaHE Ha PAa3IMYHM METOIU 3a 10J00Me HAa HHU30BE — TOYHO
ChbBNajieHue, pazcTosiHue Ha JleBeHmaiin, fApo u Spo-Bunknep. B nombiHenne kbM Te3u 6a30BH
MOJIENIN Ce M3IMoia3BaT MHoroeskosure manau Ha QA4MRE (Question Answering for Machine
Reading Evaluation) 3a ummiemeHTanuss Ha aceMOJIHpan] METOA, KOWTO H30HMpa OTroBoOpa,
MapKHpaH KaTo MpaBWIEH Ype3 HAH-TOISIMOTO MHOKECTBO OT aHaJM3M Ha OTACIHUTE TPEBOJIH.
Haxkpas e mpencraBeH €3uMKOBO 00oraTeH METOJl, KOHTO KbM BBIIPOCHUTE M OTTOBOPUTE J00aBS
napadpasH, MoJyueHH Ype3 MaIlMHEeH MpeBo. Te3n MEeToIu 3aBHUCAT OT IMapaMeTpH, KOUTO Osxa
HAQJICTpOCHM Ha 0a3ara Ha maHHHTE OT cheTesanmero CLEF 2011. Pesynrature mokasmar, de
BCUYKH TOJIXOAW TMOJOOpSABAT 3HAYMTENHO OazoBara cHCTeMa, MOJy4eHa 4Ype3 ciydaeH u300p.
CpII0 Taka ce ToKa3Ba, 4Ye METOJbT Ha MHO3MHCTBOTO U J00ABSHETO Ha €3MKOBAa MH(pOpMAINHUs
MOCTHTAT IO-BHCOKA TOYHOCT B CPABHEHHE C ITbPBOHAYAIHHS TOAXOI.

Bishop, B., Kiryakov, A., Tashev, Z., Damova, M., Simov, K.. OWLIM Reasoning over
FactForge. Proceedings of OWL Reasoner Evaluation Workshop (ORE'2012), collocated with
IJCAR 2012, CEUR Workshop Proceedings, Vol-858, 2012, ISSN:1613-0073. SJR 0.166

This paper presents the reasoning mechanism in the OWLIM family of semantic repositories,
which is based on materialization — addition of all facts that follow from the current data and the
implemented inference rules. This mechanism is evaluated using a combination of datasets from
the Linked Open Data cloud in a public service called FactForge, where the benefits of
materialization are manifested in improved SPARQL query performance.

CratusitTa pasriiexaa MEXaHW3MHTE 3a W3BOJl, HMMIUIEMCHTUDAaHH B €IHO CEMEHCTBO OT
cemanTnyHu xpanwnuina Ha RDF ganam, komuto HOcsaT obmoro mme OWLIM. Te3u mpaBuia
M3M0JI3BAT IOJAX0Ja Ha MaTepUIM3HUIMITa — J00aBsHEe Ha BCUYKK (haKTH, KOUTO CJIEIBAT OT
TEeKYIIUTE JaHHA W OT HUMIUIEMEHTHPAHUTE MpaBWiIa 3a W3BOA. 103U MOJAXOH € OILICHEH Hal
KOMOUWHAIMS OT MHOXECTBA JaHHHU OT KOJICKIIUATA OT CBhp3aHU OoTBOpeHHu mAanuu — Linked Open



12.

13.

Data Cloud. Tasu kombumanus e Hapeuena FactForge (http://factforge.net/) u upes mes ce
[MOKa3Ba, 4e MaTepUIIM3aIMATa 000psiBa u3nbiIHeHneTo Ha SPARQL 3asBkuTe.

Damova, M., Simov, K., Tashev, Z., Kiryakov, A. 2012. FactForge: Data Service or Diversity
through Inferred Knowledge over LOD. In Proceedings of AIMSA’2012. Lecture Notes in
Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics) 7557 LNAI, pp. 145-151. ISSN: 03029743 ISBN: 978-364233184-8 DOI:
10.1007/978-3-642-33185-5_16, SIR 0.283

Linked Open Data movement is maturing. LOD cloud increases by billions of triples yearly.
Technologies and guidelines about how to produce LOD facts, how to assure their quality, and
how to provide vertical oriented data services are being developed. Little is said however about
how to include reasoning in the LOD framework, and about how to cope with its diversity. This
paper deals with this topic. It presents a data service — FactForge — the biggest body of general
knowledge from LOD on which inference is performed. It has close to 16B triples available for
querying, derived from about 2B explicit triples, after inference and some OWLIM repository
specific optimization. We discuss the impacts of the reference layer of FactForge and inference on
the diversity of the web of data, and argue for a new paradigm of data services based on linked
data verticals, and on inferred knowledge.

Crarusita OTYMTA HAmpeabka B 00JacTTa Ha cBbp3aHuTe orBopenu jganuu (Linked Open Data -
LOD), kpeTo camaTa KOJEKIUS OT OTBOPEHU AaHHU HapacTBa ¢ mminuapau ot RDF daktu BbB
BUJI Ha TPOWKH BCsSKa roauHa. Pa3BUBAT ce TEXHOJIOTMUTE M HACOKHTE 3a Ch3aaBane Ha LOD
q)aKTI/I, KaKTO M 3a OCUT'YpPABAHCTO HaA TAXHOTO KAa4YCCTBO U MPEAOCTABAHCTO Ha YCJIYI'W HaI TAX.
Ho manko ce muckyTrpa BBIIPOCHT 3a MPaBEHE Ha M3BOJ HA TE3H JTaHHHU, KOUTO ca Pa3HOOOpa3HH,
UMaT pasiinddy KOHUCTITyaIn3allui U Ca pas3loJIOKCHH Ha Pa3jiMdHU CbPBBHPU. CraTusTa OomnmucBa
ycayrara 3a JOCThII KbM TakuBa JaHHH, HapedeHa FactForge — Hali-roasiMOTO MHOKECTBO OT
o0II0 3HaHWE OT OTBOPEHU CBBP3aHM JAHHU, HAJ KOUTO Ca NPWIOKECHH IpaBWiIa 33 HW3BOZ.
FactForge (B To3u momeHT) ce chcTou OT 16 mMunmapma RDF Tpoliku, Hag KOWTO MOXE /a ce
U3BBpIIBa U3BIMUaHe ¢ nmomoinra Ha SPARQL 3aseku. Te3u 16 Munuapna TpoWku ca U3BJICUCHU
OT JIBa MIJIMAp/ia eKCIUTUIIMTHA TPOMKH, CIIe/ IpIIIarane Ha IpaBuiiaTa 3a M3BOJ U ONTHMH3ALHH,
cneruduuau 32 OWLIM xparunumara — HanpuMmep crenuduyaa o0paboTka Ha TPaH3UTUBHUTE
penamnuu, KbJAeTo OposiT Ha TPOWKHWTE MOXE Ja HapacHe CKCIIOHEeHIMaimHo. B crartusra ce
TMCKyTHpa peepeHTHOTO HUBO Ha FactForge u u3BoabT, MPUIIOKEH KbM pa3HOOOPa3HU JaHHHU OT
mpexata. ToBa pedepeHTHO HHMBO C€ CHCTOM OT OHTOJOTHH, KOHMTO JOIYCKaT YHH(UIMpaH
JOCTBHII JI0 CBbP3aHUTE OTBOPEHH JaHHHU.

Zhikov, V., Georgiev, G., Simov, K., Osenova, P. 2013. Combining POS tagging, dependency
parsing and co-referential resolution for Bulgarian. International Conference Recent Advances in
Natural Language Processing, RANLP. pp. 755-762. ISSN: 13138502, SJR 0.143

This paper proposes a combined model for POS tagging, dependency parsing and co-reference
resolution for Bulgarian — a pro-drop Slavic language with rich morphosyntax. We formulate an
extension of the MSTParser algorithm that allows the simultaneous handling of the three tasks in a
way that makes it possible for each task to benefit from the information available to the others, and
conduct a set of experiments against a treebank of the Bulgarian language. The results indicate that
the proposed joint model achieves state-of-the-art performance for txe POS tagging task, and
outperforms the current pipeline solution.

B Tta3m pazpabotka ce mpeniara oGenrHEeH MOJAEN 32 €THOBPEMEHHOTO pellaBaHe Ha TP 33Ja4d
npu obpaboTkaTa Ha €CTECTBEH €3MK: IPpaMaTHYHOTO TarupaHe, ACNEHICHTHOTO MapcHpaHe U
H3rpaXJaHeTo Ha KopeepeHTHH BEpUTHU 3a OBITapCcKus — CIaBSHCKH €3HK ¢ Oorata MOp(oJIorus
W HyseBa cyOekTHOCT. @OpMyIHpaHo € pa3lIMpeHne Ha alTropuThMa Ha MapcupaHe ¢ MUHUMATHA
MTOKPHBAIIM IHPBETA, KOETO ITO3BOJIIBA PEIIABAHETO HA TPHUTE 33JauM M0 TAKHB HAYMH, Y€ TE 1a CH
B3aMMOJEHCTBAaT B Tpolleca Ha pelieHde. EKCreprMeHTHTEe ca W3BBPLUIEHH C JAaHHU OT
CHUHTaKTH4YecKaTa 6a3a Ha Obarapckusi e3uk byntpmbank. Pesynrtarure moka3BaT, 4e MOAETBT
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ITOCTUTA Hal-MOOpUTE CH pe3yATaTH MPH: a) TPAMATHIHOTO TarupaHe B YACTHOCT U 0) ISJIOCTHHS
00paboTBaI MOIYII.

Ghayoomi, M., Simov, K., Osenova, P. 2014. Constituency parsing of Bulgarian: Word-vs. Class-
based parsing. Proceedings of the 9th International Conference on Language Resources and
Evaluation, LREC 2014. pp. 4056-4060.

This paper reports the obtained results of two constituency parsers trained with BulTreeBank, an
HPSG-based treebank for Bulgarian. To reduce the data sparsity problem, we propose using the
Brown word clustering to do an off-line clustering and map the words in the treebank to create a
class-based treebank. The observations show that when the classes outnumber the POS tags, the
results are better. Since this approach adds on another dimension of abstraction (in comparison to
the lemma), its coarse-grained representation can be used further for training statistical parsers.

CratusiTa ommcBa pe3yNTaTUTEe OT €KCIEPUMEHTHTE C JBAa KOHCTUTYEHTHH Iapcepa, TPEHUpPaHU
Haj Oas3ara CbC CHHTAKTHYHH omucaHus byntpubank. 3a ga ce HaMaud BIMSHHETO Ha
HEJIOCTaTbYHHUTE AAaHHU (3aKOHBT Ha 3umnd 3a pa3npeAciiCHUETO Ha E€3UKOBUTE CIIEMEHTH B
TEKCTOBETE), C€ M3IOJI3BAa METOABT Ha bpayH 3a KIIbCTEpPH3MpPAHETO HA TyMH, KOWTO CHIIOCTaBA
IyMuTe OoT 0aszaTa ChC CHHTAKTWYHH OIMMCAHHS C KIacoBeTe OT KIIbCThpHTe. [lo To3m HaumH ce
MOJTy4aBaT CUHTAKTUYHHU OMHMCaHUs C KJacoBe. EKCIIEPUMEHTUTE MOKa3BaT, ye Koraro OposT Ha
KJIACOBETE € TO-TOMIsIM OT Opos Ha TpaMaTHUYHWTE TaroBe B CHHTAKTUYHUTE OIMCAHUS,
pesynrature ca mo-ao0pu. Cropea Hac KiIacoBeTe JOMPUHACAT 3a KiIacu(UKanus Ha JyMHUTE Ha
npyro (10-adCTpaKTHO) HUBO B CpaBHEHHE C JIeMUTe. Taka ToBa HE MHOTO JICTAIIHO MpE/ICTaBsIHE
MMa MOTEHIMAN 332 IOA0OpsBaHEe Ha PE3YNTAaTHTE OT TAaKHB BH/ TAPCEPH.

Simov, K., Simova, I., Ivanova, G., Mateva, M., Osenova, P. 2014. A system for experiments with
dependency parsers. Proceedings of the 9th International Conference on Language Resources and
Evaluation, LREC 2014. pp. 4061-4065

In this paper we present a system for experimenting with combinations of dependency parsers.
The system supports initial training of different parsing models, creation of parsebank(s) with
these models, and different strategies for the construction of ensemble models aimed at improving
the output of the individual models by voting. The system employs two algorithms for
construction of dependency trees from several parses of the same sentence and several ways for
ranking of the arcs in the resulting trees. We have performed experiments with state-of-the-art
dependency parsers including MaltParser, MSTParser, TurboParser, and MATEParser, on the data
from the Bulgarian treebank — BulTreeBank. Our best result from these experiments is slightly
better then the best result reported in the literature for this language.

B Ta3m cratug ce ommcBa CHCTEMa 3a CKCIICPUMEHTUPAHE C KOMGI/IHaHI/II/I OT JCICHIACHTHH
napcepu. I/I,I[GHTa € aa Cc€ KOMGI/IHI/IpaT PE3YITATUTE OT pa3JIMIHHA MOICIIN. Cucremara noaabpIKa
CJICOHUTC CTBIIKU: TPCHUPAHCTO HA Pa3IM4IHU MOJACIH; Cb3JaBAHCTO Ha 6asu JaHHHU C
ABTOMATUYHO NMapCHpPaHU W3PCUCHUS; Pa3IMUHU CTPATEIMH 32 KOHCTPYUPAHETO Ha aceMOIUpaIIH
MOJICTIH ¢ LIeJ MOA0OpsABaHE Ha pe3ysiTaTa OT Pa3IUYHUTE MOJICNIM 4pe3 W300p Ha peIleHUE B
JaaA€H KOHTCKCT. Cucremara noaabpIKa ABa aJlrOPUTbMa 34 KOHCTPYUPAHC Ha CHUHTAKTUYHOTO
ABPBO OT PA3IMYHUTEC aHAJIM3U 3a €IHO U CHIIO HU3PCUCHUC. C’bHIO TakKa, CUCTEMaTa Ipcjiara
pas3siivdHu HAYWHW Ha PAHKUPAHC Ha KOHKYpHUpallu C€ OAbIr'd B CHUHTAKTUYHOTO ABPBO. ﬂBaTa
AJITOpUTbMa CE pa3jiniaBaT 10 HA4YMHA Ha ONTHUMU3ALUA HA PAHKUPAHCTO — CAUHUAT € JIOKAJICH, a
APYTHUAT € rio0aneH. I/I3B’pr_ICHI/I Ca CKCIICPUMCHTHU CBHC CICAHUTC MOIYJISIPHU IO OHOBAa BPEMC
napcepu: MaltParser, MSTParser, TurboParser u MATEParser. Texauute MoJenn ca TPEeHUPAHU
Hajg JaHHHU OT 0azaTra CbC CHHTAKTUYHHM OIMCAHHS — ByJ'ITpI/I6aHK. Haﬁ-,[[06pI/I$IT pe3yiarar oT
CKCIICPUMCHTUTC € MaJIKO HO-):[O6”bp OT M3BCCTHUTC MNPCAUIIHU PE3YyJITAaTH. I[pyFO IOCHHO
HaOJIIOJICHUE €, Y€ aceMONMpaHusT pe3yJiTaT HEe € MOHOTOHEH II0 OTHOIICHHE Ha Opos Ha
IIbpBOHAYAJIHUTE MOJCIIM, KOCTO O3Ha4YaBa, 4€ HMMa HYXJIa OT HU3YCPIIBAHC Ha PaA3JTIUYHUTE
KOM6I/IHaI_II/II/I. 3a neira cucreMara Oerie ImycHarta Jia pa60TI/I B ITapaJcii.

11



16.

17.

18.

Todorova, V., Simov, K. 2015. Training automatic transliteration models on DBpedia data.
International Conference Recent Advances in Natural Language Processing, RANLP. 2015, pp.
654-662. ISSN: 13138502, SJR 0.143

Our goal is to facilitate named entity recognition in Bulgarian texts by extending the coverage of
DBpedia (http://www.dbpedia.org/) for Bulgarian. For this task we have trained translation Moses
models to transliterate foreign names to Bulgarian. The training sets were obtained by extracting
the names of all people, places and organizations from DBpedia and its extension Airpedia
(http://www. airpedia.org/). Our approach is extendable to other languages with small DBpedia
coverage.

B 3amavara 3a pasno3HaBaHe HAa HAaMMEHOBAHU CHUIMHU (XOpa, OpraHMU3alUH, JOKALUH U APYTH)
OOMKHOBEHO C€ HM3MOJI3BAaT CIOUCHIM C HMMEHAa Ha MO3HATH TaKUBa CBIMHOCTH. EauH OT
M3TOYHHUIIMTE Ha TakuBa umMeHa ¢ Oasara DBpedia (http://www.dbpedia.org/), moctpoena Ha
Oazara Ha VYUKHMIEOUATa 3a pasiU4yHU e3uLU. 3a cwmxanenue, DBpedia 3a Obarapcku e
cpaBHHTENHO Manka. Hamara men B Ta3u pa3paboTka € Ja pa3iUpHM HEWHOTO MOKPHTHE C
TpaHckpuOupann wumena ot DBpedia ©6asu 3a ngpyrm esunm. Tpaciurepanusara Oemre
MMIUIEMEHTHpaHa KaTo CHCTEMa 3a NPeBOj Ha MMeHarta 1o OykBu. Cbh3aaneHu 0sxa mapaiesiHu
crimcwiti ¢ umera ot DBpedia u Airpedia. Bepxy Tsx Oelie TpeHHpaHa CHCTEMaTa 3a MallnHEeH
npeBox Moses. To3u moaxoJ MOXe Ja ce MPHIOKH M 3a APYTH €3UIM, KOUTO HsAMaTa J00po
nokpurre Ha DBPedia.

Simov, K., Popov, A., Osenova, P. 2015. Improving word sense disambiguation with linguistic
knowledge from a sense annotated treebank. International Conference Recent Advances in Natural
Language Processing, RANLP 2015. pp. 596-603. ISSN: 13138502, SJR 0.143

In this paper we present an approach for the enrichment of WSD (Word Sense Disambiguation)
knowledge bases with data-driven relations from a gold standard corpus (annotated with word
senses, valency information, syntactic analyses, etc.). We focus on Bulgarian as a use case, but our
approach is scalable to other languages as well. For the purpose of exploring such methods, the
Personalized Page Rank algorithm was used. The reported results show that the addition of new
knowledge improves the accuracy of WSD with approximately 10.5%.

3ajavara 3a aHOTUpaHE Ha JyMUTE B TeKcTa che 3Hadenus - WSD (Word Sense Disambiguation)
- cTaHa 0COOEHO MOMYJISIPHA B MOCTEIHUTE JECETHHA TOANHHU OJlarofapeHne Ha OpraHU3UPaHUTE
ChCTE3aHMs 3a HEHHOTO pemiaBaHe. EauHusAT OoT moaxoaute € GasupaH Ha rpad) ChC 3HAHHE,
KBJETO upe3 alrOpuTMH 3a Onmykmaene Hax rpada (random walk on graphs algorithms) ce
nU30HMpar HAM-TIOAXOIAINTE 3HAYEHHST B KOHTEKCTA Ha TEKCTa. B craTusTa ce OMMCBa MOIXO 32
oboratsiBaHe Ha Tpada CbC 3HAHHS C HOBH [IbI'M (HAPUYAHH OIE pealiH), M3BJICYCHH OT
KOPITyCH-ETaJIOHH, aHOTHPAHU ChC 3HAYCHUS, BAJICHTHA HH()OpPMAIIUS ¥ CHHTAKTHYHN aHaIu3u. B
Tasu cTatust QOKYChT € BbPXY OBIrapCKUs €3UK, HO TO3HM IMOAXOJ € MPHIOKHUM U KbM JIPYIH
e3und. B excriepumenTHTe Oelie TMoOKa3aHo, 4e 100aBIHETO Ha HOBO 3HaHWe moj (opmara Ha
penanuu nofoopsBa TouHoctTa ¢ 10.5 %.

Boella, G., Di Caro, L., Graziadei, M., Cupi, L., Salaroglio, C.E., Humphreys, L., Konstantinov,
H., Marko, K., Robaldo, L., Ruffini, C., Simov, K., Violato, A., Stroetmann, V. 2015. Linking
legal open data: Breaking the accessibility and language barrier in European legislation and case
law. Proceedings of the International Conference on Acrtificial Intelligence and Law. 08-12-June-
2015, pp. 171-175

In this paper we describe how the EUCases FP7 project is addressing the problem of lifting Legal
Open Data to Linked Open Data to develop new applications for the legal information provision
market by enriching structurally the documents (first of all with navigable references among legal
texts) and semantically (with concepts from ontologies and classification). First we describe the
social and economic need for breaking the accessibility barrier in legal information in the EU, then
we describe the technological challenges and finally we explain how the EUCases project is
addressing them by a combination of Human Language Technologies.
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B Ta3u cratus ca ommcaHu pe3yaTatu oT eBponeiickus npoekt EUCases 3a 00paboTka Ha IpaBHU
JOKYMEHTH C IIeJl Ha Ch3JaBaHE Ha MHOXXECTBO ChC CBBP3aHU OTBOPEHH JaHHU B TpaBHATa
TeMatudHa oOnact. llenTa e ga ce pa3paboOTAT HOBM NPUIIOKCHHS, HM3MOJI3BAIIM O0OTaTCHU
MpaBHU JOKYMEHTH C IMOHSTHS OT OHTOJIOTHH, TBPCEHETO B TAX M TAXHOTO Kiacupuiupane. B
CTaTUATa c€ JUCKYTHpaT MpoOJeMHUTe Ha pa3npocTpaHeHWe Ha TmpaBHa HWHAQoOpMAalus Ha
EBPOIEHCKO HUBO B KOHTEKCTa HAa TEXHOJOTMYHUTE Mpeau3BHKareicTBa. lIpeicraBeHu ca
pElICHUsATa, UMIUICMCHTUPAHU B MPOEKTa. M3Mmon3Bar ce €3MKOBH TEXHOJIOTHMHU 32 aHOTHpaHE C
MOHSTHS OT OHTOJIOTHHU C MPaBHU NOHTUS U uMeHa (Geonames). Cien aHOTaIMsATa Ce U3I0JI3Ba
MOJYJ 3a W3BIIMYaHE Ha Te3W aHOoTalmu BBB (hopmara Ha RDF Tpoiikm, konTo ce 3ammcBaT B
MHOECTBOTO OT CBbP3aHHU JJaHHU. VI3M0J3BaHETO HA TOTOBHU OHTOJIOTHH U 0a3u OTBOPCHU JTaHHU
OCHUTYpsIBa CBHP3BAHETO HA HOBOIIOCTPOEHATA 0a3a ChC ChHINECTBYBAIIUTE TAKUBA.

Simov, K., Osenova, P., Popov, A. 2016. Using context information for knowledge-based word
sense disambiguation. Lecture Notes in Computer Science (including subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics). 9883 LNAI, pp. 130-139. DOI:
10.1007/978-3-319-44748-313, SJR 0.283

One of the most successful approaches to Word Sense Disambiguation (WSD) in the last decade
has been the knowledge-based approach, which exploits lexical knowledge sources such as
WordNets, ontologies, etc. The knowledge encoded in them is typically used as a sense inventory
and as a relations bank. However, this type of information is rather sparse in terms of senses and
the relations among them. In this paper we present a strategy for the enrichment of WSD
knowledge bases with data-driven relations from a gold standard corpus (annotated with word
senses, syntactic analyses, etc.). We focus on English as use case, but our approach is scalable to
other languages. The results show that the addition of new knowledge improves the accuracy of
WSD task with near 10%.

EnvH oT ycnemHuTe MOJENM 3a CHEMaHe Ha MHOTO3HAYHOCTTa HA JIYMUTE B TEKCTOBE (WM
aHoraruuTe che 3HaveHus) — Word Sense Disambiguation (WSD) — e moxxombt, 6a3upan Ha
3Hanue. Toi W3Mmon3Ba JieKCHKanHa 0a3a 3Hanue (Hampumep WordNet wnn meKCHKaTU3UpaHu
OHTOJIOTHH). 3HAHUETO, KOJUPAHO B TE€3U PECYPCH, C€ M3IOJ3BA KATO M3TOYHHUK HA 3HAYCHUS HA
JQYMHUTE U KaTo peNlallii MeXy Te3u 3HaueHus. OOMKHOBEHO TO3HM TUT HH(GOPMAIIUS € OTPaHUYCH
10 OTHOLICHHWE Ha 3HAYCHMATA, HO Haii-Beue MO OTHOLICHHUE Ha pPEJIAlUUTE MEXIYy THX.
OOHMKHOBEHO Te TMPEJOCTaBAT caMo JS(PUHUIIMOHHUTE XapaKTEPUCTUKU Ha 3HAHUETO, HO HE U
HETOBOTO MPOSIBJICHUE B KOHTEKCTA HA JaJICHA CUTYyallus HanpuMmep. B Tasu cratus ce mpeicrass
MOJIX0/I KbM JI00aBsiHE Ha KOHTEKCTyalHa MHQOpMaHs OT KOPIYCH-ETAIOHU C IIeJ MOJ0psBaHe
Ha 0a3aTta chC 3HaHHME. Tyk (OKYCHT € BBPXY AHIJIMHCKHUS €3UK, T.K. TOH MMa HEOOXOIMMHTE
pecypcH, HO MOJAXOIBT € MPHUIOKKUM U 3a JPYTH e3uld. EKCriepiMeHTHTe MoKa3BaT Mo Jo0peHue
Ha TOYHOCTTa ¢ 6130 10 %.
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