UDK 811.163.42°374
Izvorni znanstveni rad
Rukopis primljen 17. I1. 2020.
Prihvacen za tisak 18. III. 2020.
doi.org/10.31724/rihjj.46.2.11
Lana Hudecek
Milica Mihaljevi¢
Institute of Croatian Language and Linguistics
Ulica Republike Austrije 16, HR-10000 Zagreb
lhudecek@jihjj.hr
mmihalj@ihjj.hr

THE CROATIAN WEB DICTIONARY — MREZNIK PROJECT
— GOALS AND ACHIEVEMENTS!

The Croatian Web Dictionary — Mreznik project is at the moment of writing of this paper
at the end of the third year. The project goals are to compile an e-dictionary of the Croatian
language that is online, free, corpus-based, monolingual, hypertext, searchable, normative,
and based on the contemporary results of e-lexicography and computational linguistics.
Mreznik consists of three modules: for adult native speakers of Croatian, schoolchildren, and
non-native speakers of Croatian. It will be the central meeting point of the existing language
resources of the Institute of Croatian Language and Linguistics but also of the language
resources created within the project. Croatian Web Dictionary — Mreznik is conceived as a
dynamic dictionary that can be further compiled and edited even after the end of the four-year
project and the result of the project will be the model for the growing Croatian e-dictionary
that will be a long-term project of the Institute of Croatian Language and Linguistics.

! This paper is written within the research project Croatian Web Dictionary — MREZNIK (IP-2016-06-2141),
financed by the Croatian Science Foundation. The members of the project team are Lana Hudecek (project leader
and editor), Milica Mihaljevi¢ (editor), Kristian Lewis (secretary), Matea Birti¢ (member until 30" November 2018),
Goranka Blagus Bartolec, Joza Horvat, Ivana Matas Ivankovic¢, Zeljko Jozi¢, Barbara Kovacevi¢, Daria Lazi¢ (since
1#December 2018), Maja Matijevi¢ (since 1% May 2019), Josip Mihaljevi¢ (since 1* September 2018), Bruno Nahod (a
substitute for Ermina Ramadanovi¢ who is at the maternity leave from the beginning of the project), Dinka Pasini,
Domagoj Vidovi¢. Nikola Ljubesi¢, Ivana Bra¢, and Martina Kramari¢ are external collaborators of the project. The
Mreznikteam consists mostly of lexicographers but has also experts in computational linguistics and computer science.
Nikola Ljubesi¢ established all technical prerequisites for the project and created the Croatian Sketch Grammar,
Bruno Nahod programmed the fields in 7Lex, and Josip Mihaljevi¢, one of the two Ph.D. students working on the
Mreznik project (the other Ph.D. student is Maja Matijevi¢), in addition to helping with everyday technical problems
works on the gamification of Mreznik. More on gamification in e-lexicography and the gamification of Mreznik see in
Matijevi¢ and Mihaljevi¢ 2019, Mihaljevi¢ and Mihaljevi¢ 2019, Mihaljevic, Josip 2018, 2019a, 2019b.
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1. Introduction

Croatian Web Dictionary — Mreznik is a four-year project financed by the
Croatian Science Foundation and conducted at the Institute of Croatian Lan-
guage and Linguistics in Zagreb.

The project began on 1% March 2017 and will end on 28" February 2021. After
the end of the project, the dictionary will be a long-term project of the Institute
of Croatian Language and Linguistics.

The reason for launching the Mreznik project was primarily the lexicographic
experience that most of the members of the MrezZnik team gained while compil-
ing Skolski rjecnik hrvatskoga jezika (School Dictionary of the Croatian Lan-
guage, Hudecek and Mihaljevi¢ 2012) with 30 000 dictionary entries (now also
available online at the address rjecnik.hr) and Prvi skolski rjecnik hrvatskoga
Jjezika (First School Dictionary of the Croatian Language, Cilas Simpraga, Joji¢,
and Lewis 2008) with 2000 dictionary entries for schoolchildren aged 7 to 9.2
At the end of these projects, an experienced lexicographic team was formed
with a clear idea that compiling a modern e-dictionary of the Croatian language
demands a different approach, including new technologies and new knowledge.
An additional motive to start work on this project was also the fact that Croatia is
still one of the countries which do not have a publically available online diction-
ary of their national language compiled according to the rules of contemporary
e-lexicography, i.e. a born-digital dictionary.?

The need for extensive scientific research in the area of e-lexicography, i.e.
getting to know the theory and practice of creating e-dictionaries and the pos-
sibilities that new dictionary platforms offer, was also recognized. However,
as Mreznik is a scientific project; it is compiled taking into account semantic
relations and the systematic nature of language. The systematic nature of the
dictionary can be seen in these areas: accentuation of entry-words, the selection
and accentuation of forms provided in the grammatical block, the definition
of words that belong to closed grammatical and semantic groups, etc. For this

2 Encouragement for starting the Mreznik project also came from our colleague Kristina Strkalj Despot,
the member of COST action European Network of e-Lexicography, ENeL.

3 More on Croatian online dictionaries see in Hude¢ek and Mihaljevié¢ 2017c, Strkalj Despot and Méhrs
2015, and Strkalj Despot et al. 2019.
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reason, lists of grammatical and semantic groups with lists of entry-words were
composed as shown in Table 1.

Table 1: List of entry-words denoting number

cardinal ordinal a group of x around mx year old
number number | & £rOUP of X men people . X anmvelll'lsary
one X
desetogodisnji
desetogodisnjak
10 deset deseti desetorica desetero desetak desetogodiSnjica
desetina
desetica
11 jedanaest jedanaesti
12 dvanaest dvanaesti
13 trinaest trinaesti
14 Cetrnaest Cetrnaesti
15 petnaest petnaesti
16 Sesnaest Sesnaesti
17 | sedamnaest | sedamnaesti
18 | osamnaest | osamnaesti
19 | devetnaest | devetnaesti
dvadesetogodisnjak
20 dvadeset dvadeseti dvadesetorica dvadesetoro | dvadesetak dvadesetogodisnji
dvadesetogodi$njica
tridesetogodisnjak
30 trideset trideseti tridesetorica tridesetoro tridesetak tridesetogodi$nji
tridesetogodisnjica

Cetrdesetogodisnjak
40 cetrdeset Cetrdeseti Cetrdesetorica Cetrdesetoro | cCetrdesetak cetrdesetogodisnji
Cetrdesetogodisnjica

pedesetogodisnjak
50 pedeset pedeseti pedesetorica pedesetoro pedesetak pedesetogodisnji

pedesetogodisnjica

Sezdesetogodisnjak
60 Sezdeset Sezdeseti Sezdesetorica Sezdesetoro Sezdesetak Sezdesetogodisnji

Sezdesetogodisnjica

sedamde sedamdesetogodisnjak
70 | sedamdeset | sedamdeseti | sedamdesetorica setoro sedamdesetak | sedamdesetogodisnji
sedamdesetogodisnjica

osamdesetogodisnjak
80 | osamdeset osmdeseti osamdesetorica | osamdesetoro | osamdesetak osamdesetogodisnji
osamdesetogodi$njica

devedesetogodisnjak
90 devedeset devedeseti devedesetorica | devedesetoro | devedesetak devedesetogodisnji
devedesetogodi$njica

stogodis$njak
100 sto stoti stotinjak stogodi$nji
stogodi$njica

4 In the table only the male person in given, but in the dictionary both male and female forms are entry-
words. More on male/female relations in Mreznik see in Hudecek and Mihaljevi¢ 2019d.
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Entry-words divided into semantic groups are listed in Table 2.

Table 2: Entry-words divided into semantic groups

Croatian

English

Semanti¢ka
skupina

Semantic group

Entry-words

naprava

device

baterija, brava, brisa¢, brklja, crpka, Cegrtaljka,
¢ita¢, dalekozor, odskocna daska, dubinomjer,
giljotina, glazbalo, greda, gromobran,
hodalica, hvataljka, karika, kiSobran, klapa,
klopka, ko¢nica, kompas, kormilo, kotac,
kutomjer, ljestve, ljuljacka, megafon, mijeh,
mina, miSolovka, metronom, mjenjaé, nosac,
nosila, njihaljka, otvarac, padobran, parangal,
penjalica, pomagalo, pracka, preca, prekidac,
preslica, prigusivac, procis¢ivac, projektil,
rasprsivac, rog, rostilj, ruce, sanjke, sat, sidro,
sirena, sisaljka, sito, sjedalo, slavina, stalak,
(tkalacki) stan, stezaljka, stupica, svjetiljka,
Sestar, $iljilo, Skare, Stit, Stitnik, Strcaljka,
teleskop, termofor, termometar, tijesak, tipkalo,
tobogan, toplomjer, truba, tus, udica, upaljac,
upravljac, vadicep, vaga, ventil, vez, vitao,
vjesala, volan, vratilo, vremeplov, zamka,
zvizdaljka, zvonce, zvono

naslov osobe

title of a person

aga, arkandeo, ban, barun, beg, biskup, car,
dahija, dalaj-lama, dervis, despot, duzd,
faraon, grof, herceg, hodza, imam, kardinal,
knez, kralj, maestro, maharadza, markiz,
metropolit, nadbiskup, nadvojvoda, nuncij,
otac, papa, primarijus, satrap, sultan, $ah, Sejk,
Serif, veleCasni, vojvoda, Zupan

nebeska tijela

celestial bodies

Merkur, Venera, Zemlja, Mars, Jupiter, Saturn,
Uran, Neptun, Pluton, Mjesec, Veliki medvjed,
Mali medvjed...

kemijski chemical kovine (metal): aluminij, bakar, Zeljezo, Ziva...
elementi elements nekovine (non-metal): kisik, ugljik, vodik...
oborine precipitation kisa, snijeg, susnjezica, tuca

obroci meals zajutrak, dorucak, uzina, ruéak, vecera

Dictionary compilation is based on the fact that a dictionary is a highly structured
document and the modeling of dictionary micro and macrostructure (dictionary
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grammar) is at the center of the project. In modeling the structure of Mreznik
many similar foreign dictionaries were consulted: elexiko (German, www.owid.
de/docs/elex/start.jsp), Wielki stownik jezyka polskiego (Polish, www.wsjp.pl),
Karp (Swedish, spraakbanken.gu.se/karp), Algemeen Nederlands Woordenboek
(ANW Dutch, http:/anw.inl.nl/), Slovarji Instituta za slovenski jezik Frana
Ramovsa ZRC SAZ (Slovenian, fran.si).’ elexiko was the main inspiration for
creating some of the dictionary fields. At the very beginning of the project, the
editors of Mreznik visited the Institute for the German Language in Mannheim
and got acquainted with the structure of elexiko. Visits of other project members
to the Institute for the German Language®, the University of Gothenburg’, the
Institute of the Norwegian Language, University of Copenhagen, Danish So-
ciety for Language and Literature, Danish Center for Language Technologies,
Arni Magnusson Institute for Icelandic Studies, and Fran Ramovs Institute of
the Slovenian Language followed.

2. Project goals

The main project goals are:

1. the creation of a basic dictionary of 10,000 entries (with accentuated entry-
words and forms in the grammatical block systematically established for each
word class, definitions (for adult native speakers, for schoolchildren aged 7 to
9, and for non-native speakers), examples, synonyms, antonyms, sub-entries,
idioms), and detailed collocation descriptions;

2. connecting the dictionary with the databases created as a part of the Mreznik
project in parallel with dictionary processing: the linguistic advice database (300
pieces of advice), the conjunction database with the description of conjunction
groups and modifications (for all conjunctions in the dictionary), the database of
idioms (50 idioms), the database of ethnics and ktetics (300 inhabitant names —
ethnics and adjectives derived from place-names — ktetics)®; Figure 1 shows the

> Reports on all visits can be seen on the project webpage http:/ihjj.hr/mreznik/page/usavrsavanje-i-
diseminacija/4/.

¢ Report on this visit can be seen in Mihaljevi¢, Josip 2019c.

7 Report on this visit can be seen in Lazi¢ 2019.

8 Available at the moment on the webpage Hrvatski u Skoli (hrvatski.hr).
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database of idioms, Figure 2 shows the database of language advice, and Figure
3 shows the database of ethnics and ktetics;

Ahilova peta

|zraz je utemeljen na grckome mitu o neustrasivome borcu Ahileju, kojega je njegova majka Tetida, u Zelji da ga ugini neranjivim, nakon rodenja umotila u rijeku
Stiks. Pritom ga Je drZala za petu, koja Je ostala suha. Tako je peta postala jedino ranjivo mjesto na njegovu tijelu. Kad kaZemo da je to €ija Ahilova peta, Zelimo
re€i da je to njegovo ranjivo mjesto ili slaba strana

Arijadnina nit

Augijine Stale

baciti bisere pred svinje

crna ovca

Damoklov mat

jabuka razdora

kocka je batena

Figure 1: Database of idioms

crkva i Crkva

Rijet cura upotrebljava se u razgovoru. Ona ne pripada hrvatskomu standardnom jeziku. U hrvatskome standardnom jeziku treba umjesto rije€i cura upotrijebiti
rijeti djevojéica ili djevojka. Zato su u njemu totne recenice Djevojcica ide u kino. i Djevojka fde u kino., a nije tocna recenica Cura ide u kino.

Cistac i Cistacica
detko > djetak, mladi¢
desnjak i dednjakinja
dokfor = lijecnik
dokforica > lije¢nica

ducan > prodavaonica, trgovina

Figure 2: Database of language advice for schoolchildren

BEE. Betanin, Betanka, etk

B&E, G Béca, D Bécu, A B&¢, L u Bécu, | Bétom

Bécanin, GA Bécanina, DL Bécaninu, V Bé€anine, | Bé€aninom, mn. NV Bé€ani, G Bécana, DLI Bécanima, A Bétane

Bécanka, G Bécanke, DL Bécanki, A Bécanku, V Bétanko, | Bétankom; mn. NAV Bétanke, G Bécanka/Bécanki, DLI Bécankama

béekt

Napomena: U nekim starijim tekstovima i pravopisima s potetka XX. stoljeca zapisan je i muski etnik Beclija. Na kajkavskome podrucju Bet se neko¢ nazivao i
Dunaj.

Belgija, Belgijac, Belgijka, belgijski

Beli Manastir, Belomanastirac, Belomanastirka, belomanastirski

Figure 3: Database of ethnics and ktetics

3. connecting the basic dictionary with other web sources currently being com-
piled at the Institute of Croatian Language and Linguistics, e.g. the Croatian
Verb Valency Database e-Glava, the Croatian Collocation Database, the Croatian
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Special Field Terminology database Struna’;

4. the creation of a reversed dictionary based on the Mreznik wordlist'’ as shown

in Figure 4.
Odostrazni rjeénik
Pronaden broj rijeci: 164.
balast mahovinast staklast
barsunast mahunast stepenicast
bacvast maslinast stozast
bicast mast strast
bjelicast metlicast stupcast
bjelkast modroljubicast sumporast
bobicast mrezast svast

Figure 4: Demo version of the reversed dictionary

The additional goals of the project were listed in the project application as fol-
lows:

a) initiate stronger research of monolingual e-lexicography in Croatia'';

b) organize a scientific conference on monolingual e-lexicography'?;

®  More about the links to other external databases see in Hude¢ek and Mihaljevi¢ 2019b.

10 A pilot version of the reverse dictionary has been compiled and is publically available on the site of the
project Musko i zensko u hrvatskome jeziku (Male and Female in the Croatian Language, address http:/
ihjj.hr/projekt/musko-i-zensko-u-hrvatskome-jeziku/72/). For more details about this reverse dictionary see
Lewis and Mihaljevi¢ 2018. The final version of the reverse dictionary will be compiled after the compilation
of the final wordlist of Mreznik and will be available on the Mreznik website.

I At the moment of writing of this paper, 53 papers (scientific, case studies, preliminary publications,
review papers, professional papers, and papers for the popularization of science) have been published; in
2020 — 5 papers, in 2019 — 20 papers, in 2018 — 15 papers, and in 2017 13 papers have been published.

12 The international conference E-dictionaries and E-lexicography was held on 10-11 May 2019 in Zagreb.
The conference aimed at bringing together Croatian and foreign experts in e-lexicography, to present Croatian
e-lexicography to the wider public, as well as to get acquainted with contemporary research and ideas in the
field of e-lexicography. The conference focused on the following topics: e-dictionaries, e-encyclopedias,
corpora in lexicography, databases on language and terminology, e-terminology, retrodigitalization,
computer tools for lexicography. More detail about the conference can be found on http:/ihjj.hr/mreznik/
page/e-rjecnici-i-e-leksikografija/8.
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c¢) compile a specialized website on monolingual e-lexicography in Croatia'® as
shown in Figure 5;

‘ Cl
m'ez“ O MreZniku  Suradnici  Usavriavanjeidiseminacija Radovi PojmovnikE—rjeEniciie—leksikograﬂja

VaZne poveznice

 Hrvatska zaklada za znanost
= Institut za hrvatski jezik i jezikoslovlje

JEDNOJEZICNI MREZNI RJECNICI:

* Algemeen Nederlands Woordenboek {hitp://anw.inl.nl)

« Bibli baza danych $wi: je istycznego (http://www.isybislaw.ispan.waw.pl/)

+ Den Danske Ordbog (htips:/[ordnet.dk/ddo)

+ Det Norske Akademis ordbok (https:/fwww.naob.no/)

« Diccionario de la tengua espafiola (http://dle.rae.es/)

+ Diccionario panhispénico de dudas (hitp:/fwww.rae.es/recursos/diccionarios/dpd)

+ elexiko (http://www.owid.de/wh/elexiko/start.html)

* Hrvatski jezi¢ni portal (http://hjp.znanje.hrf}

# [slex(nttp://islex.hi.is/) (namijenjen govornicima drugih nordijskih jezika koji uge islandski) (http://i dabok.ar 1n.is/) (j
verzija rjeénika)

« Karp (http://spraakbanken.gu.se/karp)

.l pi (nttp://leksyk i)

 [exin (https://lexin.nada.kth.se/lexin/) ijenj ima koji ufe Svedski) {http://lexin.udir.no/) {(namijenjen strancima koji u€e norveski)

 Slovar slovenskega knjiZnega jezika (http://bos.zrc-sazu.si/sskj.html)

 Slovarji Instituta za stovenski jezik Frana Ramovsa ZRC SAZU (http://www.fran.si/) I‘1 -.- HIzz
* Skoleordbog (http://skoleordbog.dkf) (danski Skolski riecnik) .

Figure 5: Mreznik webpage with data on e-dictionaries

d) publish an e-monograph on Mreznik and the proceedings of the conference."

One of the additional results not mentioned in the project application is the compilation
of the Glossary of e-lexicography which is published on the project webpage (http://
ihjj.hr/mreznik/page/pojmovnik/6/). This glossary is being compiled in collabora-
tion with the project Croatian linguistic terminology — Jena®. The glossary (Figure
6) lists the most important Croatian terms of e-lexicography and names relevant for
e-lexicography with English equivalents, a brief definition, useful links, and illustra-
tions.

1 The address of the website is http:/ihjj.hr/mreznik.

4" On project goals see also on the project website http:/ihjj.hr/mreznik/page/o-mrezniku/1.

5 More on the collaboration of these two projects see in Hudecek and Mihaljevi¢ 2019a, and more on
Jena, another project financed by the Croatian Science Foundation (Struna-2017-09-05), see on the project
webpage http://ihjj.hr/projekt/hrvatsko-jezikoslovno-nazivlje-ndash-jena/85/.
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“'.’
7]
A

m'eml OMrefniku  Suradrici  Usawriavenje i diseminacijs Rndawim\?ninepummiue E-rjaEnici | e-leksikografijs

Pojmovnik

A

* Afrilex (#Fricen Associetion for Lexdcogrephyl Afritka udrige 2o leksikogrefiju hitp:/=frile: sficanlangueges com

+ agregntor (engl apgregator, dictionary portal] v. fjefnitki partal

# AHIib digitalna zhirke slovenske prijevodne knjiZevnost od 1345, do 1815, godine hitps:|jrepoziteij.uni-i.si TzpisGradive.ghpTid=32355

= Allengl artificial intelligence] > umjetna intaligencijs

# alzoritam z» grameticko tagiranje (=ngl part-of-speech tagging algorithms] algortam s pomady kaj=ges s= provadi gramatiZko tagiranje, odnosna
s pomocu kojih e pridrufuju oznake z= vty rjedi pajamicamea u korpusa

# anotadija (engl annctation] dodevenje jezicnih infarmacije elektronickomu karpusu
nizezeamski jezik btz fanwinlal

# Asialex (The Asian Azsocistion for Ledoographyd Azijsks udnigs 2= l=ksikogrefiju hitp:) fersveasislmeorg |

# Australex [Rustralasien Associstion for Lexicogrephy] Austrslazijske udruge 22 leksikogrefiju hifps:fevrsadelzide. adu.su/ausinaleg

B

= BabelMetvigejazicne leksiks sementitks i ontolaZks mrefs kojs z= sactofi od 13 501 544 povezanih jeziZnih Svorove kaji s2 2ovu Babelowi
sinemimei skupavi { engt Babel synssts). Za svaku je natukmicu osim definicie mogude dobiti | prijevad ne drige jezike be sinbetiziren izgovor
istovrijednice, a za nels pojmave pastoje i slikovni prikasi https: [fbebelnet.orgf

* banka stabala {engl treebank) parsirani teksini korpus kaji ime aznedenu sintakiiZku i semantichu strukturn redenica

Ivan voll Maju.

Figure 6: Glossary of e-lexicography

3. Technical aspects of MreZnik

The two basic computer tools for the compilation of this three-module diction-
ary are Sketch Engine, a corpus query system (loaded with the corpora) to sup-
port the analysis of language, and TLex, a dictionary writing system.
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Data extraction from the corpora is performed with the Sketch Engine web tool,
which allows the display of the lexeme context through Word Sketches, the most
common collocations sorted into syntactic categories and the discovery of good
examples of word usage or collocations. Word Sketches are specially adapted to
the needs of the project, which are based on developed Sketch Grammar. Sketch
Grammar for Croatian was written by Nikola Ljubesi¢ for the MrezZnik project.
Word Sketches were checked by the Mreznik team and some categories were
added to Word Sketches. However, for some categories, regular expressions still
had to be used's, e.g. with interjections and conjunctions where Sketch Grammar
didn’t give adequate results. Table 3 gives an overview of the additions to Word
Sketches by categories requested by the Mreznik team."”

Table 3: Addition to Word Sketches by categories

Regul i dt
Categories added to Word Sketches ceual CXpIESSIons usee o
search the corpus
Noun Adjective Adverb Particle |Interjection . .
Verb (V) . Conjunction (C)
(N) (Adj) (Adv) (P) ) !
+
Ve, bt Ay |AdVHLYV
setVo IN4PL AP [pragy, |Prad, |o1PEIT lAdvecpc
’ >IN, I+i+1,
v Pr+N |[Pr+Adj |Adv+P Pr+PRP L L IC+ Ady
pronoun +Pr ’ ’
P+1
+P

Mpreznik is compiled in the TLex program, which has been adapted to the needs
of the project. Figure 7 shows the fields of the entry pisac (‘printer’) in TLex.

1 On the use of regular expressions on the Croatian corpus see more in Blagus Bartolec and Matas

Ivankovi¢ 2017.
17 More on these additions to Word Sketches by the Mreznik team see in Hude¢ek and Mihaljevi¢ 2018b.
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5 Tiex Lexicography Software - [testimreznik V1] - o X
File Edit View Lemma Dictionary Fomat Tools Window Help

Qe o2 eBAAAR DA Meadrd+ —[RTELALAT|AL T

e e A AAA & & [Qromri@ S &
& Gramatick_biok ) O % om
e ey UL 1T IR T — : -
2| & sense ucna, Restore | Show al |AILvith ciffs | First First+Diffs |Next| Next=Diffs| Show Differences |Pause Settings
[t | Defincia: defiicia i ko rtuncla Hide/Show
Entry List: (Esc, Tab) prmien o Adyanced-Search i
— = Primjer. Primjer=} prozvod: . Sorol kol tree-xml Apply Actions (fiered) Apply Actions (tagged) Apply Adtions (selected)
petstot Primer witkom ACRIS d. 0.0 ospisata | Hrvatski ummmm_@mm\_uu_um_t_ﬁmqw S Sl R 25
hoblacie )
e Kolokaca sat?, st u b, PR p——
pdzama Kolokacia: odrechica=U vezi s pisacem spormine se, kolokacia=dielenie, postavke, razhivost :
pianist Normaiina_nap: podatke koje ¢ Osnavni
pianistica Poveznice
W-"“:‘s‘: poveznica: mitvi=sinonin, poveznica=printer %irazg %i pisac pisac im. m. (G pisaca, DL pisacu, A pisac, | pisacem; mn. N pisdi, G pisaca, DLI pisaGima, A pisace)
T icor e e W rfssareh o X inform. Pisaé je izlazni uredaj koji tiska na papir podatke koje dobiva od ragunala,
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Figure 7: Entry pisac (‘printer’) in TLex
Table 4 explains the three fields of each entry in 7Lex.

Table 4: Parts of T'Lex interface

The three view — for structuring and selecting entries

B | Fields — for entering data for each entry element

Preview — for viewing the currently edited entry

The entry pisac¢ (‘printer’) was selected because of its shortness and simplicity.
Figure 8 shows the parts of the entry in the preview. The entry is linked to the
terminological database Struna.

pisac pisaf: im. m. (G pisaca, DL pis&éu, A pisac, | pisacem; mn. N pisaéi, G pisaca, DLI pisatima, A pisace)
inform. Pisac je izlazni uredaj koji tiska na papir podatke koje dobiva od racunala.
- Primera takoder proizvodi pisate naljepnica u boji, ofisak u zlatotisku te sustave za

arhiviranje podataka na opticke medije. - examples
- U suradnji s tvrtkom ACRIS d. o. o. iz Zagreba osigurali smo servis i pedrsku POS pisata

STAR micronicsa te rezervne dijelove.
Kakav je pisa€? crno-bijeli, u boji, visefunkcijski; igliéni, laserski, matriéni, tintni; Epsonov, Lexmarkov| ——m7 ——

U vezi s pisatem spominje se dijeljenje, postavke, razlucivost collocations

» Engleski naziv prinfer znadi fizlazni uredaj koji tiska na papir podatke koje dobiva od normative
racunala’. U hrvatskome je standardnom jeziku u tome znacenju bolje upofrijebiti naziv pisac, advice
koji je dobro prihvacen i u praksi .

Mrtvi sinonim: printer razg. synonim 2
Struna: http:/fstruna.ihjj.hr/search-do/?g=pisa%C4%8D&naziv=1&polje=0#container link

Figure 8: Parts of the entry pisac (‘printer’)

After lexicographic processing is completed, the data will be exported from 7TLex
to both the web application and the CLARIN European science infrastructure
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repository (clarin.si repository and the github.com public data management sys-
tem). This will make Mreznik available for use both via a web application and for
machine implementation by downloading data from the CLARIN repository.

4. Corpora and wordlist

Mpreznik is based on two Croatian corpora: the Croatian Language Reposi-
tory (http://riznica.ihjj.hr/index.hr.html) and the Croatian Web Corpus hrWaC
(http://nlp.ffzg.hr/resources/corpora/hrwac). These corpora differ in size and
style: AirWaC is much bigger and consists of texts mostly from newspapers,
forums, blogs, etc. written in the journalistic and/or colloquial style. CLR is
smaller and consists mostly of older texts (written before 2009) often belonging
to the literary style. These corpora are managed by Sketch Engine. Mreznik is
corpus-based and not corpus-driven. The reason for using the corpus-based and
not corpus-driven approach is the normative aspect of Mreznik but also the fact
that the two available Croatian corpora are neither the corpora of the standard
Croatian language nor are they representative corpora of the Croatian language.
In addition to these corpora, all other available print and web sources are taken
into account in writing definitions and providing examples and meanings.

The frequency lists of ArWaC (first 12,000 words) and the Croatian Language
Repository (first 10,000 words) were overlapped, all words present only in
Croatian Language Repository and not present in hrWaC were extracted, their
frequency was multiplied by four, and they were added to the shared list. (The
alphabetical list also has a word type filter [POS], allowing e.g. only verbs to be
filtered). This wordlist (first 8,000 entries) was juxtaposed with two separate
wordlists: the wordlist for the module for children (which was extracted from
textbooks for the first four grades of elementary school with some additions
by the collaborators of Mreznik) and the wordlist for the module for non-native
speakers (which includes 1,000 words selected from lists in textbooks for non-
native speakers) to ensure that words found in these lists (which partly overlap)
appear in the list for adult native speakers. This wordlist was supplemented with
male/female'™ and aspectual pairs, possessive and descriptive adjectives, adverbs

18 More on male and female pairs in MrezZnik see in Mihaljevi¢ 2018 and Hudeéek and Mihaljevi¢ 2019d.
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derived from adjectives from the list, nouns ending in -os¢ derived from adjec-
tives from the list, numerous grammatical and semantic groups, etc. Neverthe-
less, this was not done at all costs, e.g. if these additions are not supported by
corpus and Internet data and/or the language experience of native speakers. This
means that e.g. brodski kuhar (‘ship’s cook’) or trkaci inzenjer (‘race engineer’)
will not have their female pairs brodska kuharica or trkaca inZenjerka as there
are no attestations of these collocation.

This resulted in a wordlist of 10,000 words and phrases (entry-words and sub-
entries) with two separate wordlists of 3,000 words (for children) and 1,000
words (for non-native speakers).

The wordlist of the module for children was considered as the basic wordlist (the
majority of the 1,000 entries for non-native speakers were also included in the
module for children)” and the compilation started with entry-words from this
list to make processing for the module for children as compatible as possible
with that for adult native speakers.?” The decision to create a wordlist this way
(and not from balanced and overlapped wordlists of both corpora) was motivated
by the idea that the compilation of Mreznik will not stop when the project is
over and therefore the choice of headwords included in the dictionary during the
project period doesn’t have to be based on frequency. Rather it is based on the
language system, word formation, and semantic relations.

As Mreznik is a corpus-based, not a corpus-driven dictionary the corpus and
all data extracted from it serve only as guidelines. The glossary on the Mreznik
website ihjj.hr/mreznik defines a corpus-based dictionary as follows: a diction-
ary for which the lexicographer uses a corpus, but can freely decide what should
be included in the dictionary, allowing the dictionary to be supplemented with
words from other sources if necessary, as well as collocations and meanings not
attested in the corpus.

It follows that, in compiling a dictionary entry, meanings, and collocations can
be added to a particular entry or collocation field regardless of word sketches
and corpus attestations.

19 More on the compilation of wordlists for children and non-native speakers see in Mihaljevi¢ 2018a.

See information on the webpage http:/ihjj.hr/mreznik/page/o-mrezniku/1/ and in Hudec¢ek and
Mihaljevi¢ 2018.

20
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In addition to Word Sketches, for each entry dozens of pages in hrWaC and
Croatian Language Repository have also been checked, as this sometimes re-
sulted in more typical collocations than those found in Word Sketches, e.g. Word
Sketches for kuharica (‘female chef”) do not give the collocation glavna ku-
harica (‘head female chef”), however, this collocation is found if one directly
searches the corpus.

Figure 9 shows the wordlist of Mreznik in TLex.

L New entry {Ins)

b J Delete entry

(Quick-search (Esc):

‘ razdoblie

Entry List: (Esc, Tab)
raspravijati - ~
raspriivac -
rast -
rastanak -
rasti -
rastresen -
rastreseno -
rasiresenost -
rastrosan -
rastrosno -
rastroSnost -
rastlamba -
raseljka -
rat
ratni
ratnica
ratnicin
ratnicki

Recent Entries:

rat £
razdoblie (*}

pisal

pisac

Tindhiti

Figure 9: Lemma /ist in the TLex program

5. Normative aspects of MreZnik

The Croatian Web Dictionary — Mreznik is a normative dictionary. Its compila-
tion is followed by research of normative criteria to be used in a lexicographic
work.?" Its normative nature is apparent in the following:

2 On normative criteria see Hude¢ek and Mihaljevi¢ 2019c.
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1. the selection of entry-words and referencing (the wordlist is not established
automatically based on a list created from the overlap of the frequency lists of
the Croatian Language Repository and hrWaC; instead, in composing the word-
list, the fact that MrezZnik is a corpus-based dictionary and not a corpus-driven
dictionary was taken into account; due to frequency, entry-words were included
that are not a part of the Croatian standard language or are not recommended
in the standard language as they belong to its colloquial register; the dictionary
entry of these entry-words (definitions, meanings, examples, collocations, etc.)
was compiled, however, a normative note has been included explaining why the
word (phrase) does not belong to the standard language; this normative note also
appears in the entry of synonymous words that belong to the standard language
(e.g. for both stomatologica and stomatologinja ‘female dentist’);

2. the accentuation of entry-words based on neo-Stokavian accentuation rules,
i.e. forms don’t have accents on the last syllable or descending accents in the
middle of the word;?

3. the selection of forms in the grammatical block; only forms acceptable by the
norm are given;

4. the selection of examples (the collaborators try to select examples with no
language errors while examples with language errors are edited);

5. giving linguistic advice in all three modules:

e the advice is taken from Jezicni savjetnik (Language advice, jezicni-
savjetnik.hr) and Bolje je hrvatski (Better in Croatian, bolje.hr)? and if
needed it is modified according to the needs of the entry or a new piece
of advice is written especially for Mreznik, e.g. in the entry of the word
razdoblje (‘period’) the advice is given that the common phrase vremen-
sko razdoblje (‘time period’) is a pleonasm and should be replaced by
just razdoblje (‘period’), as shown in Figure 10.

22 See Vidovi¢ 2020a, Vidovi¢ 2020b.
2 The normative advice in the entry pisac in Figure 8 is from the website Bolje je hrvatski.
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rézdoblie razdoblje im_s. (G rézdablja, DL rdzdablju, A razdablie, | rdzdabljem; mn. NA rizdablis, G razdablja, DLI razdablima)

Razdoblje je vremenski odsje¢ak.

- Sve su novoprimijene &lanice imale prijelazno razdoblie od 3 do 7 godina nakon ulaska u EU.

- Upravni odbor Hrvatskog pedifatriiskog drustva natfeéej za nagrade objavijuje nekoliko mjeseci prije svakog kongresa, a u
razdoblju izmedu dvaju nafieéaja poziva sve buduce potencijaine kandidate da se radom i cbjavom rezultata svojeg rada sto
bolje pripreme za sliededi natiscaj.

- Za krade razdoblje studiranja morate imati osigurano po 500 eura za svaki mjesec boravka.

Kakvo je razdoblje? duge, kratko, idute, naredno, odredeno, prethodno, proteklo, sljedece, lesko; izviestajno, mandaino, obracunsko,
poviiesno, predstojece, prijelazne, pripremno; kisng, susno, zimsko: Cetverogodisnje, petegedidnje; viemensko®; razdoblje adolescencije,
razdoblje mirovanfa, razdavblie ofplate, razdoblie puberiela, razdoblje recesije, razdoblie socijalizma, razdoblie stagnacije, razdoblie
tranzicije, razdoblje trudnoce

Sto razdoblje moze? dolaziti, karakterizirati $to, nastupiti, obiljeZiti $to, obuhvacati Sto, pocinjati, prethoditi ¢emu, predstojati, slijediti,
trajatl, uslijediu, zapocinjatl, zavrsavati

1o se s razdobljem moze? izdrZali ga, prolaziti ga, premosliti ga, preZivieti ga, proZivijavat ga,

Sto se u odredenome razdoblju moze? nastaviti (+ infinitiv, o, s &im), nastojati (+ infinitiv), osigurati 3to, ostvariti slo, raditi (na éemu,
to)

Koordinacija: razdablje | epoha, razdoblje | pravac, razdoblje i stil, razdoblje | 2anr

U vezi s razdobliem spominje se: Istek. kraj. pocetak, trajanje: dobit, rashod. tro$ak

« |lzraz vremensko razdobfje pleonazam je (u njemu se nepotrebno udvaja znacenje) jer je razdoblje uvijek vremensko. Stoga
bi reenica To demo rjesiti u sliededemu vremenskom razdobiju. u standardnome jeziku trebala glasiti To demo rijesiti u
sliedecemu razdoblju. | skupine poput vremensko razdoblje od sedam gedina este su u administrativnome stilu hrvatskoga
slandardnog jezika. S obzirom na to da se izrazom sedam godina izrice vrijeme, umjeste vremensko razdoblje od sedam
godina dovoljno je redi ili napisati samo sedam godina.

od

g 4
Tvorba: raz-dob-je,

Figure 10: Entry razdoblje (‘period’) with a normative note

6. Micro and macrostructure of Mreznik

Mpreznik consists of these three modules:

— the module for adult native speakers of Croatian;*
— the module for elementary school children;?

— the module for non-native speakers of Croatian.?®

normative
note

Data in all these modules are coordinated and synchronized. However, each

module functions as a separate dictionary compiled for a different target group

of users.

The module for non-native speakers will contain audio recordings and games

that will make learning Croatian easier and more fun. This is made in collabora-

tion with Croaticum, Centre for Croatian as Foreign and Second Language, and

Dinka Pasini, who works in Croaticum, is a member of the Mreznik team. The

structure of the module for non-native speakers was discussed with the students
of Croaticum on three workshops in 2017, 2018 (see Hudecek, Mihaljevi¢, and
Pasini 2018), and 2019.

24
25

26

More on this module see in Hudecek 2018.
More on this module see in Hude¢ek and Mihaljevi¢ 2019, Mihaljevi¢, Milica 2018a.

More on this module see in Hudecek, Mihaljevi¢, and Pasini 2018, Mihaljevi¢, Milica 2018a.
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The microstructure of Mreznik is shown in the diagram below. The diagram
shows the microstructure of the module for adult native speakers. The micro-
structure of other modules is just the reduction of this basic module, so it is not
shown by a separate diagram.

Ermm— Stylistic

——» s [ O en label
| & AT |, terminalogical
E kel

—* s3me 25 above

J

L EXTERNALLINK |
SN

e analysis
e WOIRD FORMATION ||
i [ X

ol EXTERNAL LINK |

|
|
!

Figure 11: The microstructure of MreZnik
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The approach to some elements of the microstructure will be explained below:

Definitions are full sentences. (List je... / A leaf is...). They are formed
systematically according to grammatical and sematic groups, e.g. closed
grammatical groups: interjections, conjunctions, particles, prepositions,
adverbs (not derived from adjectives), and semantic groups: days of the
week, months, chemical elements, units of measurement, periods in art
and history, abbreviations.

Examples are taken from the corpus and the compilers try to find ex-
amples that require no intervention. However, they are, if needed, edited
by correcting obvious mistakes following the Croatian Orthography
Manual (Jozi¢ et al. 2013), deleting names, shortening sentences, etc.

Collocations are based on Word Sketches. The project collaborators
make informed choices from Word Sketches to provide collocations
that are representative of the Croatian standard language and not of the
corpus. In choosing collocations, all features of the corpus are taken
into account and their suitability for inclusion in Mreznik is evaluated
regardless of their degree of attestation in the corpus (e.g. the colloca-
tions brkata konobarica (‘waitress with a mustache’), sisata konobar-
ica (‘large-breasted waitress’), silovana konobarica (‘raped waitress’),
pohotna pekarica (‘lusty baker’) would not be suitable collocations for
Mreznik although they appear in the corpus).?’

Normative and usage advice is given in all cases where the user might
not be sure which word to use or when to use a specific word.

Internal links are links that link one Mreznik entry (i.e. lemma or sense)
to another. Links that connect one lemma to another are used for com-
pounds and derivatives while links that link senses are used for syno-
nyms, antonyms, hyponyms, co-hyponyms, meronymes, and mascu-
line/feminine pairs.?®

External links are links to databases being created by project collaborators or

other Institute members within the framework of other projects. These projects

27 See Hudec¢ek and Mihaljevi¢ 2018b.
2 See Hudecek and Mihaljevi¢ 2017b, and Hude¢ek and Mihaljevi¢ 2019b.
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are the Valence Database (http://ihjj.hr/projekt/baza-hrvatskih-glagolskih-valen-
cija), Repository of Metaphors (http://ihjj.hr/metafore), Terminology Database
Struna (http://struna.ihjj.hr/), etc. and databases composed within the frame-
work of the Mreznik project are Language Advice for Schoolchildren (http://
hrvatski.hr/savjeti), Repository of Conjunctions, Repository of Idioms (http://
hrvatski.hr/frazemi), and Repository of Ethnics and Ktetics (http://hrvatski.hr/
etnici-i-ktetici).

Word formation models are given for all derivatives and compounds.

7. Conclusion

In a time in which the concepts of dictionary and (online) e-dictionary
have become nearly equivalent, as have the concepts of lexicography and
e-lexicography, Croatia still belongs to the ever-smaller number of countries with
no free online national language dictionary founded on modern e-lexicography,
nor has systematic scientific research been carried out in this area. Therefore,
the basic goal of the project Croatian Web Dictionary — Mreznik was to change
this in both of the aforementioned aspects. In the paper, we show the approach
to a Croatian e-dictionary and what has been achieved in three years from the
beginning of the project. As Mreznik is a scientific project it is compiled taking
into account semantic relations and the systematic nature of language. It is based
on the fact that a dictionary is a highly structured document and the ‘diction-
ary grammar’ with its micro and macrostructure is at the center of the project.
Entries, entry-words, and sub-entries are interconnected, as well as linked with
other databases.

Mpreznik is compiled bearing in mind that it will be a long-term project after the
end of the project period. During the four year project, a model will be compiled
which will, hopefully, be supplemented in the many years to come.
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Projekt Hrvatski mreZni rjecnik — MreZnik — ciljevi i postignuca
Sazetak

Projekt Hrvatski mrezni rjecnik — Mreznik u trenutku pisanja ovoga rada na kraju je
tre¢e projektne godine. Cilj je projekta objava slobodno dostupnoga, na korpusu ute-
meljenoga, hipertekstoga, pretrazivoga normativnog jednojezi¢nog mreznog rjecnika
hrvatskoga jezika utemeljenoga na postignu¢ima suvremene e-leksikografije i racunal-
noga jezikoslovlja. Mreznik ukljucuje tri modula: modul za odrasle govornike hrvat-
skoga jezika, modul za u¢enike nizih razreda osnovne skole te modul za osobe koje uce
hrvatski kao ini jezik. Mreznik je zamis$ljen kao mjesto povezivanja postojecih jezi¢nih
izvora Instituta za hrvatski jezik i jezikoslovlje, ali u sklopu projekta bit ¢e izradeni i
novi jezi¢ni izvori. Nakon zavrSetka Cetverogodis$njega projektnog razdoblja zamislje-
no je da projekt Hrvatski mrezni rjecnik — Mreznik postane trajni projekt Instituta za
hrvatski jezik i jezikoslovlje te da se rjecnicki sadrzaj stalno prosiruje i dopunjuje te s
vremena na vrijeme objavljuju nove inacice.
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macrostructure
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