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Abstract

CoRolLa — the Representative Corpus of the Romanian language — was
developed during a period of 4 years, and is available since 2017. At this
moment it contains almost one billion Romanian words, covering a wide
variety of domains (politics, humanities, theology, sciences, etc.) and all
literary genres (fiction, poetry, theatre plays, scientific texts, journalistic texts,
etc.). The raw texts are tokenized, lemmatized, and morphologically
processed. This paper describes two main research directions for the extension
and improvement of CoRoLa. The first issue discussed is the adding of new
layers of annotation, such as noun and verb groups, syntactic trees, and some
semantic information. Secondly, we describe an interoperability standard for
textual and lexical resources for Romanian (such as an wordnet and a
dictionary) which opens the way for an efficient coupling of these resources,
with the benefit of a much more diverse display about the use of the
Romanian language.
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1. Introduction

Linguists around the world are deeply preoccupied to build linguistic resources that best
describe languages and their structure, starting with simple collections of scanned
documents, as in virtual libraries, to text collections organised as corpora, dictionaries
and thesauri. Linguistic resources are the primary ingredients fuelling the constant and
relentless concern of researchers to study languages as they are or in their evolution, as
well as to facilitate the automation of language processing technologies, so much
needed today by the web and mobile industries.

Isolated, each linguistic resource was thought to fulfil some specific needs, but, very
recently, the benefits of exploiting them interlinked has become evident (McCrae et al.,
2011; Navigli and Ponzetto, 2012). For instance, to name only the domain of language
learning, lexical resources are very important tools, structured in many ways: word lists,
corpora, dictionary entries, wordnet synsets, language models, etc. In this study, we will
concentrate on three types of resources, each with a different structure, showing a
proposal of interlinking them and some experiments:

* RoWN — The Romanian WordNet (Tufis and Cristea, 2002; Tufis ef al., 2013) is
created following the model of the Princeton WordNet (Fellbaum, 1998), which
can be considered a real revolution in computational linguistics through the
scientific advances it has generated in recent years. It is a collection of nouns,
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verbs, adjectives, and adverbs placed in a graph, where the nodes, called synsets,
are sets of literals of the same syntactic category for which there are contexts in
which they can be considered synonyms. The literals, members of synsets, are
paired with indexes denoting specific senses and one literal-sense pair can be
member of only one synset. Thus, each synset expresses a distinct linguistic
concept and it can be seen in semantic relations with other synsets of the graph.
For instance, synsets of nouns and verbs are placed in a conceptual hierarchy
through hypernymy and/or hyponymy relationships As shown in Figure 1,
RoWordNet synsets have unique identifiers, which point to synsets of the
English WordNet, considered the backbone of a whole network of different
languages wordnets.

<SYNSET>
<ID>ENG30-00027167-n</ID>
<P0S>n</P0S>
<SYNONYM>

<LITERAL>10c<SENSE>1</SENSE></LITERAL>

</SYNONYM>
<DEF>Punct, portiune determinatd in spatiu.</DEF>
<STAMP>Dan Cristea</STAMP>
<ILR>ENG30-00002684-n<TYPE>hypernym</TYPE></ILR>
<ILR>ENG30-00028651-n<TYPE>part_holonym</TYPE></ILR>
<ILR>ENG30-02694933-v<TYPE>near_eng_derivat</TYPE></ILR>
<ILR>ENG30-02333689-v<TYPE>near_eng_derivat</TYPE></ILR>
<ILR>ENG30-02286204-v<TYPE>near_eng_derivat</TYPE></ILR>
<ILR>ENG30-00413876-v<TYPE>near_eng_derivat</TYPE></ILR>
<ILR>ENG30-08489497-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08489627-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08489765-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08490199-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08490402-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08500433-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08562067-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08593262-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08620061-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08630039-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08630985-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08683383-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-08795880-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30@-09386842-n<TYPE>hyponym</TYPE></ILR>
<ILR>ENG30-13910384-n<TYPE>hyponym</TYPE></ILR>
<DOMAIN>factotum</DOMAIN>
<SUMO>Region<TYPE>=</TYPE></SUMO>
<SENTIWN><P>0</P><N>0</N><0>1</0></SENTIWN>

</SYNSET>

Figure 1: A RoWN entry

* CoRoLa (the COrpus of contemporary ROmanian LAnguage) is a resource
completed at the end of 2017, as a result of a team work of approximately 4
years, contributed by two institutes of the Romanian Academy: the Research
Institute for Artificial Intelligence in Bucharest and the Institute of Computer
Science in lasi. At this moment, CoRoLa includes texts that sum up almost 1
billion Romanian words from a wide range of fields (politics, humanities,
theology, sciences, arts, etc.) and covers all genres (literature, poetry, theatre,
scientific texts, journalism, blogs) (Bibiri et al., 2015). The texts were obtained,
on the basis of written protocols, from their IPR owners (publishing houses,
bloggers, independent writers), and were passed through a processing chain
(partially manual, partially automatic) along which the UTF-8 cleaned raw texts
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were extracted, metadata was filled in and an XML annotation that includes
tokens, lemmas and part of speeches was added (Tufis and lon, 2017).

* ¢eDTLR, the electronic form of the Thesaurus Dictionary of the Romanian
Language (Cristea et al., 2011), is the searchable digital form of the largest and
most complete Romanian dictionary, elaborated by the Romanian Academy in
about one century and covering the Romanian language in diachronicity, from
its first written origins to the contemporary usage. The entries of this resource
are partitioned in a hierarchy of senses, from main to very specific. For each
sense and sub-sense of the title word, its part of speech (POS), definition and
examples of usage are selected from the approx. 4,000 bibliographical sources,
in chronological order (see Figure 2).

All three described resources (RoOWN, CoRoLa, eDTLR) are open freely for online
access, but their XML formats are available on the basis of restricted licenses of use,
which address precisely the community of (computational) linguists.

xml_ x| ® VIOARA—-1184 xml x| @ rowntestxml_ | @ D 6xml* X [# VIOARA-—-1184627934xmi* x| < » B o DAC 426" X @ VIOALA=-1184622166.xml X >E
7 I n="1.0" encoding="UTF-8" standalone="no"7 []

St>VIOALAL n-1</1ist
.

"VIOALAL">

f>adj. </MorfDef>
<b>vioaral.</b></RegDef>

nstrument muzical alcatuit dintr-o cutie de rezonansd, avind intinse pe una </t
e vibreaza cind sint atinse cu arcusul sau cind sint 1 MorfologicalPart/>

> 2 </entry>

, (invechit, rar) violita, 13 </entries>

ea fiardle cele
"TUSTELEMAH, T,

<AUTHCITE
>BELDIMAN, ALE

>D.Vincenti, facatorul de organe
ard cu 18 coarde si cu dod arcusuri.
" 829'>R (1829),

Florenta, a aflat o
<5G><SRCCITE

HCITE
IT">HELTADE

"1, GOLESCU
UTHCITE v
s V.</AUTHCITE>, <AUTI
D.">STAMATI, D.</AUTHCITE>
"-1615757629-4"><DefExem>Fratele tau... cintd din vioard

3 373</AUTHCITE>, cf. <AUTHC
"C. ESCU, C.</AUTHCITE>,

Figure 2: eDTLR dictionary entries
2. Indexing eDTLR and RoWN in CoRoLa

2.1. Pre-processing the resources

In eDTLR, the complexity of the entries vary widely, they do not have a predefined
size, i.e. an exact number of definitions and examples, because the number of senses
and sub-senses is very different. Fig. 2 displays extracts from the XML representation
of two words, one with a very rich tree of senses, with many different definitions and
with more citations for each sense, and one with a very simple structure, including only
information about POS and synonyms.

Another problem encountered in extracting the indexing information from eDTLR was
the presence of accent on exactly one character of each title word. The accents are
intended to make explicit the correct pronunciation of the word (e.g. "VIOARA", with
an accented "A"). Since accented characters have different codes than their
corresponding un-accented ones, we doubled each original title word with a variant in
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which the accented letter was automatically replaced by the un-accented one. As such,
eDTLR could be easily indexed at the title word level in view of allowing search
operations over them, with the retrieved forms always being their accented variants.

Compared to eDTLR, both CoRoLa and RoWN have a compact structure, observing a
well-defined template, which makes easier both information extraction and processing.

2.2. Correspondence files

A first step in indexing the resources was to extract the information relevant to their
alignment. Thus, a first indexing is done at the input word and their corresponding part
of speech levels. In order to index eDTLR and RoWN in CoRoLa, we first extracted all
lemmas in the CoRoLa documents, and then we merged them, obtaining a list of unique
pairs, containing lemma and part of speech. We have also extracted lists of title words
in eDTLR, together with the attached morphological descriptions for the entry and a list
containing RoOWN literals, their part of speech and the ILI code identifying the synset
the literals belong to.

Having these lists available, we have created a correspondence file as follows:

¢ match the lemma of a CoRoLa word to the entries in eDTLR and the literals in
RoWN sysnsets;

* refine the match on the basis of the identified POS for the corpus word, the
morphological definition for the eDTLR entry and the POS of the ROWN synset.

The information is written in a correspondence file that contains POS of the corpus
word, the lemma, the eDTLR file name that contains the entry, and the corresponding
words in RoWN, as can be seen in Fig. 3. Many lexical tokens in the corpus have
correspondences in both eDTLR and RoWN, but there are also words that correspond
only to one of the two resources or to none of them. This is because the three lexical
resources do not cover identical time periods, showing once more that the language is in
a continuous process of change, is a true "living organism" with a spectacular evolution.

With this correspondence file available, in order to help researchers of the Romanian
language, we have created a web interface in which the user can choose the desired
associated resources and which dynamically displays pairings. The left side window
shows a fragment from a CoRolLa document file, while the right side one displays
entries on one of the associated resources. When the user is hovering over a word in the
left window, the interface brings in the right window an entry of the other two
resources. The created links are based on the correspondences mentioned above. As
stated already, not every word in the corpus has a connection with elements from the
other resources assigned, which makes that only part of the left hand side words be
active. Fig. 4 shows the functionality of the interface.

Currently, this interface can only input a CoRoLa file, which is matched against eDTLR
and/or RoWN, but we intend to develop the application to allow for multiple file
processing and for word searches in the CoRolLa corpus that generate text snippets
related to that word (somehow similar to the KoRAP key-word-in-context interface).
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<entry "5">
<CoRoLaPOS>NPN</CoRoLaP0S>
<CoRoLaWord>aspect</CoRoLaWord>

<DLRFileName "1">ASPECT-1940125660 . xml</DLRFileName>
<SynsetId "1">ENG30-13804669-n</SynsetId>
<SynsetId "2">ENG30-05850624-n</SynsetId>
<SynsetId "3">ENG30-05820170-n</SynsetId>
<SynsetId "4">ENG30-04677514-n</SynsetId>
<SynsetId "5">ENG30-04679419-n</SynsetId>
<SynsetId "6">ENG30-05064037-n</SynsetId>
<SynsetId "7">ENG30-04733118-n</SynsetId>
<SynsetId "8">ENG30-04674715-n</SynsetId>
<SynsetId "9">ENG30-05940302-n</SynsetId>

</entry>

<entry "6">

<CoRoLaP0S>S</CoRoLaP0S>
<CoRoLaWord>de</CoRoLaWord>

<DLRFileName "1">DE--67536.xml</DLRFileName>
<DLRFileName "2">DE--67537.xml</DLRFileName>
</entry>
<entry ">

<CoRoLaP0S>NSRN</CoRoLaP0S>
<CoRoLaWord>alergologie</CoRoLaWord>
</entry>
<entry "8">
<CoRoLaP0S>CR</CoRoLaP0S>
<CoRoLaWord>si</CoRoLaWord>

<DLRFileName "1">SI-10923.xml</DLRFileName>
</entry>
<entry "9">

<CoRoLaPOS>NSRN</CoRoLaP0S>

<CoRoLaWord>imunologie</CoRoLaWord>

<SynsetId "1">ENG30-06051542-n</SynsetId>
</entry>

Figure 3: Correspondence file for the three resources

CoRolLa - eDTLR

Inout

VERES aspect de si imunologie n practicé valoare diagnostica i

'DEFINITIE-1511137499.xml

ENG30-06744396-n

Output

DEFINITIE 0 n-2 s. f. Operatie logicé prin care se arats, se explica continutul unei nofiuni, sensul sau sensurile unui cuvant,

tehnicé interpretare rezultat test identificare reactie Ig fi domina net metod diagnostic usor executa sensibil specific putin
resursa material sine indica a efectua interpreta specialist pentru elimina sursa eroare atat executare integrare context clinic
principiu consta realizare contact mastocit derm cu unul sau mai mult urma eliberare mediator care determina aparitie triada
Lewis edem eritem prurit incepe oré un apogeu intensitate Tntre remarca infiltrat inflamator reactivitate la depinde cantitate
injectat grad sensibilizare scop demonstra prezenta anticorp clasé fixa pe putea strict localiza insofi fenomen distanta
réispuns organ sistemic dacA faz inifial precoce aparent rapid motiva efect prima tardiv datora bogat celuls activare local
neoformatie dezvoltare intarziat sindrom avea aprecia ca semnificativ rol real administra factor etiologic activ calitate

ditate structuré eliberat risc major filaxie localizare nivel vital chiar deces usurinta
efectuare disproportionat greva dificultate competenta necesar e trebui respecta orice orienta anamneza medic ghida
selectie alegere secunda urmari moment introducere minut maxim supraveghere eventual sugera potential

indicandu-se genul proxim i diferenta specifics; enuntul prin care se exprim aceasta operatie; p. e x . determinare a
insusirilor propril unui lucru, unel activitat, unui fenomen etc. Dobitoacele care se cuprind in definiia (t8lcuire) aceasta sant
de doud fellui, adecd selbatece si blande, sau de casé. ECONOMIA, 73/10. Nu se deslusaste i nu se intelege cu aceasté
definitie. EPISCUPESCU, O. 1. 218/20. Niciunul nu a putut s innemereasca cea potrivita si far gresala a lui definiti.
HELIADE, O. II, 27, cf. . GOLESCU, C. Definifia ... veninului este numai relativa. FM (1843), 211 Undefined ' /3. Aceasté
importants definifie care rezumé toate principurile acestul uvragiu. NEGULICH, E. I, 190/29, cf. STAMATI, D., PONTBRIANT,
D. Reproduce prefioasa definifiune a teritoriulul muntean. HASDEU, I C. 1, 5, cf. BARGIANU, COSTINESCU. fn deosebire de
descriere, definiiunea este o arétare complets, dar resumata, a continutului unei notiuni induntrul unui sistem. MAIORESCU,
L. 124. Si atunci cand nu existau drumuri de fier definiiunea c negotul ridicé valoarea unui produs prin transportul dintr-un
loc Tntr-altul era aceeasi. EMINESCU, O. X, 151. Definifiunile termenilor de stinta s4 fie toate rectificate dupe starea
actuali a cunostintelor omenesti. ODOBESCU, S. I, 347. Autorul s-a varat intr-un labirint de definitiuni. SAM. |, 78, cf.
ALEXI, W., SAINEANU Undefined 2 , TORG, RESMERITA, D., GADE. Pe cine socotesti tu de Dumnezeu al tiu? ... F&-
definitiunea & cunosc §i eu pe Dlumnelzeul téu. VISSARION, B. 374. Noul autor didactic fsi nsemnase definitia
neologismului. GALINESCU, 1. C. 140. Acest cuvant ... va continua totusi s& aibé pentru oameni .. o sumé de defiifi.
SADOVEANU, O. XX, 190, cf. SCRIBAN, D. Definifiunea formala a naturalului poate fi aceeasi. STANILOAE, O. 16. In lumina
celor expuse aici, ... nu putem afla definfie mai bund .. a intemeeri statelor romanesti. BRATIANU, T. 229. In sfarsit, face o
definite, ca la scoali. ARGHEZI, C. J. 244. E necesar si-i definesti obiectul. Definifia fenomenului social esential & prima
sarcind a sociologului. RALEA, S. T, ll, 139. O asemenea definite este, evident, conventionali. SANIELEVICI, R 144.
Definifia mi se pare amuzants, dar nu rezisté unui examen serios! VINEA, L. 1, 117, cf. DL, DM. Cele doud pér ale unei
definii, genul si diferenta (atineste genus si differentia), [Cantemir] le numeste neam si deosebire. VARLAAM -
SADOVEANU, 187. Definia legendei este, in primul rand, de ordin functional. IST. LIT. ROM. 1, 93, cf. DER. Cercetarea pe
care o facem aici este n functie de definiia limbajului poetic. COTEANU, S. F. Il 59, cf. DN Undefined 2 . Definifia actuali a
cuvantului .. ar uimi, desigur, pe multi. FLAGARA, 1975, . 40, 15, cf. M. D. ENC., DEX, D. FIL. lahve] este cu neputinta de
cuprins, de inteles, de formulat; prin urmare el este in acelasi timp ,milostiv” si ,nedrept”: e un mod de a spune GA nici o
definitie nu poate s-Icircumscrie, nici un atribut nu-1 epuizeaza. LIGEANU, J. 59, cf. PATAPIEVICI, C. L. 22. Un al doilea
memoriu ... a fost prezentat in vara aceluiasi an, acesta reformuland definifia torturi in cadrul interogatorillor. RL 2008, nr. 4
505. ¢ (Mai ales in legatura cu verbul ,a da) Stabilire cu precizie, conturare, caracterizare (a unei persoane). Cunosc p-alfi
de-i descriu §i cu elocventi au, Definii la totj dau. MUMULEANU, ap. GCR 11, 251/10. Mul Iterator au scris despre sublim
si s-auTncercat a da definiia lui. HELIADE, O. Il 27. Acestea .. se tin de functile sufletului, cérora a le da definie, las pre
filosofi. ANTROP. 189/25. Va invata ... a da patriei, patriotului si patriotismului definiil imurite. FM (1843), 169 Undefined !
/27. Totf naturalisti au recunoscut oA este foarte greu a da o definifiune stricta. BARASCH, M. , 25/10. Plinius Junior i
distinge prin definciunea de homo sociabilis. GHICA, C. E. |, 166. Face o scurtd introducere, in care d cateva definifi
asupra materiel. CONTEMPORANUL, |, 48. Este cazul de a da o definitie mai limpede naturalismului. CALINESCU, C. O.
144. Autori evité s dea o definifie. DANIELOPOLU F. N. I, 79. L o c. a d v. Prin definifie = prin insési natura lucrului,
decurgand in mod necesar din totalitatea notelor sale caracteristice. Ca exemple de absurditatea metodei de a procede prin
definie si prin tez2 data, profesorul citeaz un pasaj dintr-un discurs de filosofie. EMINESCU, O. XI, 415. Dupé d. Streitman
un prietin este prin definifie un om care nu se simte bine decat numai atunci cand te cleveteste. IBRAILEANU, S. 220. 0
carte in care sélasluiesc 250 de poei e, prin definitie, o inchisoare irespirabili. LOVINESCU, C. V, 78. Revolutiile econormice
sunt pasnice prin definiie. RALEA, S. T. Il 69. Vocativul este prin definfie mult mai mutt folosit pentru numele de persoane.
GRAUR, N. P. 137. Miticé este sociabil prin definiie, cAci 15| debiteazé verva fntre amici. CONSTANTINESCU, S. I, 36, cf.
DL, DM, DN Undefined 2, M. D. ENC. Congtiinta ... opus& prin definie inertiei s rutinei. CINEMA, 1975, nr. 9, 3. Acestia din
urmé sunt, prin definiti, ... imuni la ameteala inaitimilor. FLACARA, 1975, nr. 46, 11, cf. DEX. Timpul ... e, prin definitie, o
instanta temporaré. PLESU, M. M. 5.
- PL.: definifi. - $i: it defi

, (nvechit, , D. 65), definaciiine (GHICA, C. E. 1, 166) s. f.

- Din lat. definitio, -onis, fr. définition.

Figure 4: Web interface for correspondences between CoRoLa —eDTLR and CoRoLa — RoWN. Here it is
exemplified a CoRoLa — eDTLR pairing

A problem encountered in making the correspondence file is that the number of single
lemmas is very large and the access time for this file is slow. We have tested the system
over a set of one hundred thousand files, for which the total number of words exceeds
three hundred million, of which about one million eight hundred thousand of unique
lemmas has been identified. As a necessity in future, it would be ideal to make one
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correspondence file for each entry in the CoRoLa corpus, which would help optimize
the search for connectivity between resources.

A second approach to indexing resources would be from the reverse perspective,
namely, indexing the eDTLR and RoWN in the CoRoLa corpus.

The approach does not differ much from the previous indexing, namely, we keep the
lists described in the previous step, only that now there will be two, one for each
resource, as correspondence files. Thus, for both eDTLR and RoWN we will do a
similar verification, first matching head words and then refining with the POS.

<?xml version="1.0" encoding="UTF-8"?7>

<entry "n" "mare" "6">
<eDTLR_FileName>MARE--76941771</eDTLR_FileName>

<corpus>

<entry "1">
<W "direct" "munte" "Ncmsry" "NOUN" "52.9">muntele</W>
<W "direct" "hem" "Necmsrn™ "NOUN" "52.10">Hem</W>
<W n "de~langa" "Sp" "ADPOSITION" "52.11">de ldnga</W>
<W "direct" "tarm" "Ncmsry" "NOUN" "52.12">tarmul</W>
<N "oblique" "mare" "Ncfsoy" "NOUN" "52.13">Marii</W>
<W "oblique" "negru" "Afpfson" "ADJECTIVE" "52.14">Negre</W>
<W " "in~sus" "Rg" "ADVERB" "52.15">in sus</W>
<W " "catre" "Sp" "ADPOSITION" "52.16">catre</W>
<W "direct" "apa" "Ncfpry" "NOUN" "52.17">apele</W>

</entry>

<entry "2">
<W "direct" "etnic" "Afpfprn" "ADJECTIVE" "80.10">etnice</W>
<W "direct" "stabilit" "Afpfprn" "ADJECTIVE" "80.11">stabilite</W>
<W " "la" "Sp" "ADPOSITION" "80.12">la</W>
<W "direct" "tarm" "Ncmsry" "NOUN" "80.13">tarmul</W>
<W "oblique" "mare" "Ncfsoy" "NOUN" "80.14">Marii</W>
<W "oblique" "negru" "Afpfson" "ADJECTIVE" "80.15">Negre</W>
W " "pe" "Sp" "ADPOSITION" id="80.16">pe</W>
<N "oblique" "Arimaei" "Npfpon" "NOUN" "80.17">Arimaei</W>
<W n e "SLASH" n "80.18">/</W>

</entry>

<entry "3">
<W " NG "LPAR" " "84.18">(</W>
<W " "adica" "Rg" "ADVERB" "84.19">adica</W>
<W " "in" "Sp" "ADPOSITION" "84.20">in</W>
<W "direct" "apropiere" "Ncfsry" "NOUN" "84.21">apropierea</W>
<W "oblique" "mare" "Ncfsoy" "NOUN" "84.22">Marii</W>
<W "oblique" "negru" "Afpfson" "ADJECTIVE" "84.23">Negre</W>
<W " DN "RPAR" " "84.24">)</W>
<W n " "comma" n "84.25">,</W>
<W " "locui” "Vmip3p" "VERB" "84.26">1locuiesc</W>

</entry>

<entry "4">
<W "direct" "stepd" "Ncfpry" "NOUN" "106.8">stepele</W>
<W "direct" "aflat" "Afpfprn" "ADJECTIVE" "106.9">aflate</W>
<W n "la" "Sp" "ADPOSITION" "106.10">1la</W>
<W "direct" "nord" "Ncmsry" "NOUN" "106.11">nordul</W>
<W "oblique" "mare" "Ncfsoy" "NOUN" "106.12">Marii</W>
<W "oblique" "negru" "Afpfson" "ADJECTIVE" "106.13">Negre</W>
<W " "si” "Cc" "CONJUNCTION" "106.14">si</W>
<W "direct" "al" "Tsfsr" "ARTICLE" "106.15">a</W>
<W "oblique" "mare" "Ncfsoy" "NOUN" "106.16">Marii</W>
</entry>

<entry "5">

Figure 5: Correspondence file between eDTLR and CoRoLa

The resulting information is written in a correspondence file containing the POS of the
input word from eDTLR, the input word and the name of the input file containing the
eDTLR entry, and, from the CoRoLa corpus, contexts related to the search word. This
can also be seen in Fig. 5, where contexts of 9 words are displayed, i.e. the search
element is surrounded by four words before and four words after. The length of the
preceding and succeeding windows can be easily altered, although in most situations a
9-words window is sufficient for providing adequate context overview.

A similar process was carried out for the ROWN to CoRoLa correspondence, but instead
of the name of the eDTLR file containing the dictionary entry, RoOWN ILI code for the
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corresponding synset was used. For this approach, we have not yet developed any user
interface.

3. Indexing eDTLR in RoWN

In order to extend the coverage of the lexical resources mentioned (¢eDTLR and RoWN)),
we also investigated some ways in which to link the senses of words in the thesaurus to
synsets in ROWN. This encumbers a sense disambiguation problem and for that we try
to match eDTLR glosses against ROWN senses.

The problem encountered in eDTLR sense glosses is the complexity of entries.
Complexity is given by the variable number of senses and sub-senses of the input word,
to which general and specific definitions with examples are added. As can be seen in
Fig. 2, sense tree complexity varies largely, and it is this complexity which makes it
difficult to analyse and extract the necessary information in the process of comparing
definitions. We have extracted from eDTLR lists containing: the entry name, a list with
all the definitions extracted from the <RegDef> tag and the POS. For the RoOWN, a
similar list was created for each synset. The match function used is as follows:

if edtlrList[POS] = rownList[POS] and edtlrList[entry] =
rownList[literal] then return the match between glosses by
counting the number of common words, normalized to [0, 1]

We ran this function on the three eDTLR entries for “VIOARA”, one of which is an
adjective and the others nouns (the name of a plant and the musical instrument). In
RoWN, the literal “VIOARA” is present twice, with the sense of musical instrument
(one modern, and another archaic). In the first phase, applying the above described
matching test, we only leave two of the three eDTLR entries, namely the nouns. In the
second step, for the entry describing the plant, the algorithm identified, for all sense
definitions 1-2% matches, since it referred to common words such as “care”, “de”, “cu”.
For the second word, describing the musical instrument, we have three distinct senses,
of which the first sense is further partitioned into 14 sub-senses. After analysing the
results, we found that the definition in RoOWN pertaining to the musical instrument is
100% matched to one of the first-sense definitions in eDTLR, and the one referring to
the archaic instrument only has a 55.55% match with the same definition. This is
explained by the fact that: some RoWN sense definitions originated in Dex Online;
which in turn is based on definitions from DEX, which has as a main resource the DLR
thesaurus.

4. Conclusions

In this paper we have described a method for the alignment of three lexical resources for
Romanian, eDTLR, RoWN and CoRoLa, at the word level, which allows users to
access them in a common interface. We have also investigated a manner in which
existing lexical resources can be enriched and linked at the sense level, as an aid for
future attempts at word sense disambiguation for the Romanian language. We intend to
further investigate ways in which lexical resources such as eDTLR and RoWN can be
further linked at the sense level with greater accuracy, and thus attempt to propose new
synsets or to extend existing ones.
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