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Introduction | 7

* The reported work here refers to the last three years (2020, 2021, 2022)

° It turn

ed out that many NLP applications required not only available

resources but also appropriate integration among them

* We started to view BTB-WN as a hub for linking grammar, other

lexical

e Our ul

| data and world knowledge
timate goal however would be that users could customize their

own d

ictionaries, examples or other material through interlinked

resources. In short: Maximum re-use of existing resources and
contribution from different communities in building new ones!

.“°

73°6
YV

1'88’1ﬁa11k C La DA @



Some History

* The development of BTB-WN goes back to the times when an
Ontology-based lexicon for Bulgarian was initially constructed (Simov

and Osenova 2010)

* Here we started with domain ontologies aligned to the upper ontology

DOLCE, using OntoWordNet for introducing the middl

* The first version of BTB-WN was constructed by transl

WordNet and EuroWordNet Base concepts that were ac
Multilingual Wordnet

e level concepts
ation of Core

ded to the Open
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Some Broader Context | 7

* The interface between lexical semantics and grammar, between
lexicons and corpora has been extensively discussed from various
points of view: linguistic, typological, formal, implementational, etc.

* We support the point of view in which the grammar is born in the
lexicon, i.e. the lexicalist-centric one, without lowering the role of
grammar at all. This is on a par with:

* the linguistic theories that are constraint-based (such as HPSG and
LFG) or are word-based (dependency theories)

* the flagship project in eLexicography - ELEXIS
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Rationale | i

* It is well-known that wordnets are thesauri. Despite providing the
meanings of words grouped within synsets and relations among these
synsets, they are still:

* very static
* self-contained and
* often do not cover all parts of speech
* At the same time, they are good candidates for playing a central role —

like a hub — for linking grammar, other lexical data and world
knowledge
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* Thus, along with cleaning the meanings, relations, spellings within BTB-
WN, we started also other tasks such as:

* linking lemmas to their morphosyntactic characteristics (through a rich tagset
and morphological/inflectional dictionary of Bulgarian)

* linking meanings to examples from corpora

* constructing a corpus of definitions, annotated with senses from BTB-WN

* adding domain terms from SSH domains

* adding dictionaries from previous times with their specific spellings

* constructing a Bulgaria-centric knowledge graph as an extension of BTB-WN
* aligning different ontologies with respect to BTB-WIN

* using the lexical chains over the BTB-WN graph for generating correct sense

! detection drills for learners of Bulgarian
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Linking of BTB-WN QA

* We switched from a tool that supported only local editing (where synsets were
considered within a very limited context) (CL.aRK system) to a tool that
supports editing of the Wordnet data within a global context (CLaDA-BG-
Dict)

* When a lemma is selected within BTB-WN, the following information can be

accessed immediately:
* the number of synsets related to it with the part-of-speech, as well as
* the numbered meanings and links to the Open English WordNet

* The usage of almost each synonym within a synset is illustrated with examples

* Within the system the user could consult several other sources of information.
Thg center of the system is BTB-WN
o
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* The user could open as many editor forms as necessary in which to
observe the synsets for different words

* The Open English Wordnet is available within the system

* The creation

of a new Bulgarian synset could start from scratch

entering all the information, including relations. But it is also possible

to create sucl

h a synset with using an equivalent English synset

* In this way t

he relations of the English synsets are automatically

transferred to BTB-WN
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The Editor System
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Linking of BTB-WN (3) | 7

* In addition to granting access to OEW, the system provides access to
dictionaries that are freely available to us, among which the Bulgarian
Explanatory Dictionary, our in-house Bulgarian Inflectional
dictionary, two Bulgarian-English dictionaries

e Each of these dictionaries could be consulted in isolation or
simultaneously on the base of the alignments performed through
lemmas

e The user could also define different lists of lemmas which to be
mapped to the vocabulary of BTB-WN and to the vocabularies of the
included dictionaries
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Search in Corpora T

* In addition to the data access options one can search with the selected
lemma in various text corpora

* We consider the definitions and examples already included in BTB-
WN as a corpus from which to select examples for other senses. In this
case we could construct sense annotated corpora similar to

GlossCorpus, SemCor
* The user could upload their own corpora when necessary
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Link to Valency Dictionary

* The verb in a valency frame is connected to BTB-WN via a mapping
to an appropriate synset from where access to the lexicographic class

(such as verb.social, verb.cognition, etc.), the list of lemmas and the
definition are available

* For example, if the verb.emotion worry is considered, the Bulgarian
counterpart is displayed with a definition and a valency frame where
the Subject has the role of Experiencer and the complement event that
causes worrying has the role of Stimulus. The link to the VerbNet
frame is also given
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Example from the Valency Dictionary

OFramesDef: :auile I'pyna OT JMila NDpal3HyBaM CcbHOuUTHe
*OFD: VerbNet:judgement-33

“O]lemma :

I[IpasSHYyBaM

*Jddef : YecTBaM, NOpeKapBaM HSIKOM IIPAaBHUK.

¢EOF: wverb.social LEMMA:

npasHyBaM DEF: YecTBaM, IpeKapBaM HSAKOM MNpPaBSHMUK.

|F : verb.social LEMMA: npasHysam DEF: YecTBam, NnpeKapBamM HAKOK npa3HMR.I

tok : I "u‘: ] |N:Theme|

e

Irpvna oT nmual II'IpEI3H‘,fBEIMI |t0k: I

chbuTHe

* VPSS : 1>  Julle I'pyla OT JMila NpasBHyBaM cbbuTHe
~CON: Agent 1> NIulle Tpyla OT JIUIlAa
¢ OVEC : > mnpasHyBaM cBE6UTHE Person (group of people) celebrate an event
~OV: :> IpasBHyBaM
“CN: Theme :> coubuTHe
Inmue
2 ey
Ve P
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From CLaRK to CLaDA-BG-Dict | =

When we switched from local processing in CLaRK system to the
global processing in CLaDA-BG-Dict we had to perform examination
of each synset in order to discover and repair every error that originated
from the local processing. The synsets were checked with respect to the
following criteria:

* Appropriateness of definitions

* Alignment to OEW

* Missing senses

* Wrong or missing relations

* Appropriateness of the examples
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Appropriateness of Definitions | 7

* We checked the definitions for the different kinds of word classes per
synset

* This step was necessary, because we wanted to extend the definition to
include more information than the definition within paper dictionaries

* This holds especially for adjectives. In the traditional dictionaries the
adjective is usually defined as qualifying a noun. In our case we go
further and develop the definition of the adjective also to the specific
features of the qualified noun
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Alignment to OEW | =7

* In the previous versions having only a local view, we supported as
many relations as possible between the Bulgarian and the English
synsets some of which allowed in the noun and verb hierarchies to
have disconnected elements

* With the switch to the global view it became much more convenient to
verify these mappings and to re-consider some of them

* Now we focused on: equivalent-to, hypernymy, homonymy and near-
equivalent-to
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Missing Senses | 7

* The construction of the early versions of BTB-WN were mainly
driven by specific NLP tasks like Word Sense Disambiguation,
Machine Translation, Mapping to Domain Ontologies

* In this applications we had to cover certain domains or type of texts.
This resulted in representation of the senses of the different lemmas
only partially

* Thus we decided to check the coverage of the resource with respect to
the most common and well-established senses using the dictionaries
available in the system (mainly)
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Wrong or Missing Relations A\ LT

* From the beginning we supported mapping to PWN (and now
EOW). We are using this mapping to transfer automatically
relations from English synsets to Bulgarian ones

* After the transfer the set of relations became eligible for
modifications, if needed. This happens mainly when the mapping is
not between equivalent synsets
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Appropriateness of Examples | 7

* The assigned examples were specially checked with respect to their
appropriateness to the corresponding sense

* The most frequent error was when the example did not provide enough
context for the meaning, and thus the corresponding word form might
be interpreted ambiguously

* In such cases the example was extended or deleted

* Also we pay attention the examples to demonstrate as much as
possible sense specific characteristics
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Extensions | 7

* Besides the examination of the existing synsets we extended BTB-WN
with new synsets through the above mentioned vocabularies extracted
from both types of sources - dictionaries and corpora

* Then the following information was added: derivational sets for these
lemmas such as adjectives derived from nouns, aspectual variants of
Bulgarian verbs that share a common basic sense, etc.

* In this way, more than 14000 synsets were added (in total 33 000)

* At the moment we completed the coverage of the core vocabulary with
about 6000 lemmas.
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Vocabulary Structure

* For different applications not
everything is necessary

* In some cases additional
requirements could be
imposed like style and
language of definitions,
content of examples

* Some tasks are performed on
the basis of the sub-
vocabularies

GWQC, January 23-27, 2023

33000 synsets / 50000 lemmas

10000 synsets / 6000 lemmas

23
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BTB-WN based Applications (not NLP) BN

* The Bulgaria-centric knowledge graph

* BTB-WN has been further enriched with terms from various Social Sciences
and Humanities domains such as history and ethnography. Here two
challenges appeared. The first one is related to the introduction of
terminological multiword expressions while the second one refers to the
register of usage such as being archaic or dialectal, etc.

* The bigger net of dictionaries and resources, called in our case All

about words

* The system includes a concordancer, a Wordnet viewer, a word form analyser,
a viewer for the Bulgarian inflectional dictionary, viewers for other
dictionaries.
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Integrated view

PesynTar ot ThpceHeTo

lemma search

N2 Jlema Yacr ot peuta
1 cmerka n
examples
Mpumepu

CmeTtKaTta HU B pPecTtopaHTa
n3ne3e A0CTa rofama.

CJ'IOBOHBMEHHTEIIEH Pel-IHIfIK: CMeTKa 3Ha‘-IEHHH B MPE)I(aTa oT AYMH
Inflectional lexicon BTB-WN definitions
cMmeTk|a, ~aTa, ~u, ~UTe OnpepaensHe Ha BeMUMHA Ha HELLO Ype3 peanLia

MaTeMaTU4ecku AencTBuA.

Cyma 3a 3aNnallaHe Cpelly XpaHata, HanUTK1Te 1

FpamaTnuta nHpopmauma 06CNYXBaHETO B PECTOPAHT WAN APYTO NOACHHO 3aBeAEHMe.

JJoKyMeHT 3a NoAy4eHU UK U3NJaTeHn Cymu (cpeLuy
CBLLECTBATENIHO HAPNLIATENHO, XEHCKM

npodajeHa CTOKa Wau U3BBbPLUEHa abora, ycayra).[lokyMeHT
PoA, eANHCTBEHO YNCNO, HEY/IEHYBAHO P P P Yy )ﬂ' y r

cMeTKa ¢ NoApobHO onucaHue Ha NpojAaaeHa/kyneHa cToka.
JInyHa n3roga, obnara ot HeLwo.

MucbA 3a Helwo, KoeTo YoBeK Bb3HaMepsBa, CMATa Aa
N3BBPLLM.

Missing part from the user interface: relations to other dictionaries



}2- Clank

AbGLnka

[ Tepcn dhopmn

BTB-Wordnet Viewer

- = BEvnrapcka mpexa oT aymu - BTB-WordNet

)
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# INema

YacT Ha
peuTa

1 s0unka

2 AbwMKa Ha
paznopa

o
CLaDA®

n

n

(n) AGBNKa

OBOLHO ALPBEO C PO3IOBM LBETOBE W BL3KMCEN WNW Cnafbk coYeH nnod C
KbnooBwaHa dopma. = apple tree

Nex0um dodde, Ho nodpaxuna eced om A0bAKaMa KLCalue NUCMa.

I+

{n) AGbnKa

Cnagbk CONeH NNOJ C KPLINE hopMa N panKyeH UBAT (YepBeH, MENT, 3eneH),
KOWTO MMa MECECTa BLTPELIHOCT U MeKa Kopa, pacTe Ha ObPBO U Ce W3Nonaea
3a ¥paHa, KoATo € DoraTta Ha BUTaMKHN. = apple

Snamea AbkAKa & OpesHozpLUKaMa MUMOM02UA ¢ Hadnuc: _Ha Had-
Kpacusama”, nodxerpreqa om Epuda Ha mpume Goaunu — Aghpoduma, Amuna
u Xepa, Koemo cmaxano moeed aa maxHomo chiepyuyecmeo U dosano do
TRoAHCKama aodHa.
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Game of Meanings

Select the correct definition for the highlighted word in the example!

¥ Ciakk e Wrpa Ha saHayeHusa (beta) Sk,

9410

M3bepete Han-noaxoAaAaLLIOTO 3Ha4yeHUe 3a YepPHOTO B TeKCeTa:

3abpaseme 3a muma, ye YePHOMO e Ge3xapaKmepeH USAm, /TULEH Om eMOyUU.

KoiTo e nuweH ot pagocT.
3a oTpuuaTenHo ka4ecTBo UNKW NPOABA - MHOTO, B HaW-BMCOKa CTeNeH Nolu.

Huto e1HO OT NocCoMeHnTe

5
CLaDA®
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Grammar drills 7

-a
@ btb-wn.webclark.org/drills-home.html a »w v 0 » 0O ‘ Update &
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G

YMPAXHEHWA: (beta)

@ Cerawmo Bpeme (3) Muosxcecraero uncro #1 J \i] \i] \ﬂ

MuHano cEbpLIEHO
Bpeme (2)

- 3BnHABaW, gan eqHa vrna.

- T maL MHoro _

?

4

MNMosenntenHo

HaknoHeHwue (7) @ o

Cowrnacyeane urna
Mogaen:

Bpoiita gopma - 3BuHABaM, Aali eauH MOMB. uriata

OnpepeneHoct / - Ty MaL MHOro MosLUeu. UEAW

HeonpepgeneHocr (4) SvTe

MuoxecTrseno uncno (4)

B Using BTB-WN and Valency Dictionary to impose
e semantic constraints on suggested words

MecTouMeHus (2)

Bobnpocutentn
MECTOMMEHNA

Kparl(u MECTOMMEHHH
dopmm (2)

@ MUHUCTEPCTBO

4 CLaDA® cLamn o S BARIAH-EU Ng} 1A OsPAsOBARUETO P\
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Conclusions A

* We present the current 4.0 version of the BTB-WN with the following
main new features (comparing to the previous versions):
* more synsets with a better coverage on basic vocabularies
* new types of definitions and examples

* mapping to other resources: inflectional lexicon of Bulgarian (grammatical
information and full paradigms of lemmas), Bulgarian Wikipedia

* soon: mapping to Bulgarian Knowledge Graph and other lexical resources
* Implementation of NLP tasks
* Training of Language Models
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