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Projekt je zamerany na kvantitativnu analyzu slabik v slovanskych jazykoch, konkrétne v rustine,
slovencine a srbcine. Tieto tri jazyky reprezentuju tri geografické skupiny slovanskych jazykov
(vychodné, zapadné, juzné). Slabiky na rozdiel od inych jazykovych jednotiek zatial neboli
systematicky matematicky modelované, hlavnym dévodom su problémy spojené s ich
definovanim (s rozdelenim slova na slabiky). Cielom projektu je zaplnit’ tito medzeru, pri€om na
uréenie hranic medzi slabikami sa da pouZit algoritmicky postup, ktory okrem iného vyuziva aj
Statistické testy. Konkrétne sa sustredime na modelovanie pocetnosti slabik a dizky slabik v
troch vySSie spomenutych jazykoch, pri¢om budeme pracovat’ na urovni grafém.
Predpokladame, Ze tieto modely budu suvisiet’ s uz znamymi modelmi pre pocetnosti grafém a
pre dizku slov.

Annotation

The project is focused on quantitative analysis of syllables in Slavic languages, namely, in
Russian, Slovak, and Serbian. These three languages represent three geographical groups of
Slavic languages (East, West, and South). Syllables, as opposed to other language units, have
not been mathematically modelled systematically, the main reason being problems with their
definition (i.e., with word syllabification). The aim of the project is to fill this gap. The
syllabification can be performed algorithmically, the approach makes use, among others, of
statistical tests. In particular, we will focus on models for syllable frequency and syllable length in
the three abovementioned languages. We will work with orthographic input of texts. It is
expected that the new models will be related to the already known models for grapheme
frequencies and word length.
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Informacie o slovenskom zodpovednom rieSitelovi a prehlfad jeho vystupov

A4 odbornej ¢innosti / Information about Slovak Principal Investigator and the
overview his/her outputs
05 Publikacie v zahrani€nych a domacich periodikach pokrytych CC za poslednych 5 rokov / CC
publications in the foreign and domestic periodicals in the last 5 years

1. Ferrer-i-Cancho, R., Baixeries, J., Hernandez-Fernandez, A., Debowski, t., Macutek, J. (2014). When is
Menzerath-Altmann law mathematically trivial? A new approach. Statistical Applications in Genetics and
Molecular Biology 13, 633-644.
2. Cech, R., Magutek, J., Zabokrtsky, Z. (2011). The role of syntax in complex networks: local and global
importance of verbs in a syntactic dependency network. Physica A: Statistical Mechanics and its
Applications 390, 3614-3623.

Pocet / Number

06 Publikacie v zahrani¢nych a domacich periodikach nepokrytych CC za poslednych 5 rokov / Non-
CC publications in the foreign and domestic periodicals in the last 5 years

Edited volumes

1. Mikros, G.K., Madutek, J. (eds.) (2015). Sequences in Language and Text. Berlin, Boston: de Gruyter.

260 pp.

2. Tuzzi, A., BeneSova, M., Macutek, J. (eds.) (2015). Recent Contributions to Quantitative Linguistics.

Berlin, Boston: de Gruyter. 284 pp.

3. Altmann, G., Cech, R., Madutek, J., Uhlifova, L. (eds.) (2014). Empirical Approaches to Language and

Text Analysis. Ludenscheid: RAM-Verlag. 231 pp.

Refereed papers

4. Cech, R., Madutek, J., Liu, H. (2016). Syntactic complex networks and their applications. In: Mehler, A.,

Lucking, A., Banisch, S., Blanchard, P., Frank-Job, B. (eds.), Towards a Theoretical Framework for

Analyzing Complex Linguistic Networks: 167-186. Berlin, Heidelberg: Springer.

5. Madutek, J., Kos¢ova, M., Cech, R. (2016). Lexical compactness across genres in works by Karel Capek.

In: Mayaffre, D., Poudat, C., Vanni, L., Magri, V., Follette, P. (eds.), Statistical Analysis of Textual Data:

825-832. Nice: University Nice Sophia Antipolis.

6. Cech, R., Madutek, J., Kodéova, M. (2015). On the relation between verb full valency and synonymy. In:

Proceedings of the Third International Conference on Dependency Linguistics (Depling 2015): 68-73.

Uppsala: Uppsala University.

7. Madutek, J. (2015). Type-token relation for word length motifs in Ukrainian texts. In: Tuzzi, A., BeneSova,

M., Macutek, J. (eds.), Recent Contributions to Quantitative Linguistics: 63-73. Berlin, Boston: de Gruyter.

8. Madutek, J., Melicherova, B. (2015). Automatic classification of Ukrainian texts based on distances

between words of equal length. Mathematical Linguistics 1(1), 57-69.

9. Macutek, J., Mikros, G.K. (2015). Menzerath-Altmann law for word length motifs. In: Mikros, G.K.,

Macutek, J. (eds.). Sequences in Language and Text: 125-131. Berlin, Boston: de Gruyter.

10. Macutek, J. (2014). Complex networks are not (so much) privileged: Comment on “Approaching human

language with complex networks” by Cong and Liu. Physics of Life Reviews 11, 635-636.

11. Macutek, J., Wimmer, G. (2014). A measure of lexical text compactness. In: Altmann, G., Cech, R,,

Macutek, J., Uhlifova, L. (eds.), Empirical Approaches to Language and Text Analysis: 132-139.

Lidenscheid: RAM-Verlag.

12. Kelih, E., Madutek, J. (2013). Number of canonical syllable types: a continuous bivariate model. Journal

of Quantitative Linguistics 20, 241-251.

13. Madutek, J., Cech, R. (2013). Frequency and declensional morphology of Czech nouns. In: Obradovié,

., Kelih, E., Kbhler, R. (eds.), Methods and Applications of Quantitative Linguistics: 59-68. Belgrade:

Akademska Misao.

14. Macutek, J., Wimmer, G. (2013a). Alternative methods of goodness-of-fit evaluation applied to word

length data. In: Kéhler, R., Altmann, G. (eds.), Issues in Quantitative Linguistics 3: 282-290. Lidenscheid:

RAM-Verlag.

15. Macutek, J., Wimmer, G. (2013b). Evaluating goodness-of-fit of discrete distribution models in

guantitative linguistics. Journal of Quantitative Linguistics 20, 227-240.

16. Wimmer, G., Macutek, J. (2012). New integrated view at partial-sums distributions. Tatra Mountains

Mathematical Publications 51, 183-190.

Akronym: QASSL 28.06.2016 17:02 Strana/Page 6



é A PVV Slovensko — Srbsko 2016 SK-SRB 2016

SK-SRB-2016-0017

17. Macutek, J. (2011). Regularity of rhythmic patterns in examples from Slovak poetry. In: Scherr, B.P.,
Bailey, J., Kazartsev, E.V. (eds.), Formal Methods in Poetics: 306 313. Lidenscheid: RAM-Verlag.

18. Macutek, J., Rovenchak, A. (2011). Canonical word forms: Menzerath-Altmann law, phonemic length
and syllabic length. In: Kelih, E., Levickij, V., Matskulyak, Y. (eds.), Issues in Quantitative Linguistics 2: 136-
147. Lidenscheid: RAM-Verlag.

19. Maéutek, J., Svehlikova, Z., Cenkerova, Z. (2011). Towards a model for rank-frequency distributions of
melodic intervals. Glottometrics 21, 60-64.

Pocet / Number
19

07 Aplikaéné vystupy za poslednych 5 rokov / Application outputs in the last 5 years (uvedte aj v
anglickom jazyku)

Ziadne, rieSitel sa venuje zakladnému teoretickému vyskumu

none, the applicant is envolved in basic theoretial research

Pocet / Number

08 RieSené projekty a iné vystupy za poslednych 5 rokov / Supported projects and other outputs in

the last 5 years (uvedte aj v anglickom jazyku)
01/2015ff. Discrete and continuous probabilistic models and their applications (Slovakia, VEGA
2/0047/15)
01/2012-12/2014 New Methods of Mathematical Statistics (Slovakia, VEGA 2/0038/12)
10/2012-02/2014 Linguistic and lexicostatistic analysis in cooperation of linguistics, mathematics, biology
and psychology (EU — Czech Republic, ESF)
01/2011-06/2011 Length Motifs in Slovak Texts (Austria - Slovakia, Aktion Osterreich-Slowakei, Ernst
Mach Grant)

Pocet / Number
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A5 Informacie o partnerskej organizacii / Information about partner organization

01 Nazov partnerskej organizacie / Name of partner organization (uvedte aj v anglickom jazyku)

Univerzita v Belehrade
University of Belgrade

02 Adresa partnerskej organizacie / Address of partner organization

University of Belgrade

Studentski trg 1

11000 Beograd

Serbia

03 Zoznam clenov rieSitelského kolektivu partnerskej organizacie / List of participants of partner
organization

prof. lvan Obradovi¢

Biljana Lazi¢ (PhD student)

Marija Radoji¢i¢ (PhD student)

04 Meno, priezvisko a podpis zodpovedného riesitela partnerskej organizacie / Name, surname and
signature of Principal Investigator of partner organization

prof. lvan Obradovi¢

05 Meno, priezvisko a podpis Statutarneho zastupcu partnerskej organizacie / Name, surname and
signature of Statutory Representative of partner organization
prof. Dusan Polom¢i¢, dean

06 Cestne vyhlasujem, Ze v3etky informécie obsiahnuté v Ziadosti su pravdivé. / |, hereby declare
) that, all information in the application concerning the partner organization is true.
Ano / Yes
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Informacie o spolupracujucich organizaciach / Information about cooperating

A6 N
organizations

01  Zoznam slovenskych spolupracujucich organizacii a k nim prislichajuci ¢lenovia rieSitelského
kolektivu / List of the Slovak cooperating organizations within the Slovak project participants
(uvedte aj anglicky nazov slovenskych spol. organizacii)
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B Charakteristika projektu

01 Konkrétne ciele, originalnost' a aktualnost vyskumného zameru (maximalne 15 000 znakov)

Tento projekt patri do oblasti kvantitativnej lingvistiky. Je interdisciplinarneho charakteru; spaja v sebe
matematiku, najma Statistiku, s lingvistikou a automatickym spracovanim textu. Kvantitativna lingvistika sa
ako vedna disciplina zaobera konstruovanim tedrie jazyka a jazykovych procesov, pri€om pouziva aparat
matematického modelovania a Statistickych testov. Kohler et al. (2005) poskytuje suhrn vysledkov
dosiahnutych tymito metédami v nie prili§ vzdialenej minulosti.

Jeden z najnadejnejSich pristupov ku konstrukcii tedrie jazyka vo vy$Sie uvedenom zmysle je vyuzitie
principu synergie (pozri Kéhler 2005). Je zalozeny na predpoklade, Ze jednotlivé arovne jazyka (napr.
fonémy/grafémy, slabiky/morfémy, slova, klauzy, vety, atd.) a ich vlastnosti nie si navzajom nezavislé, ale
naopak, navzajom sa ovplyviuju. Vaésina z tychto urovni bola bud pomerne dékladne preskimana (pre
grafémy pozri napr. Grzybek et al. 2009 a Grzybek a Rusko 2009 a zoznam citovanej literatury v tychto
¢lankoch, pre slova pozri Popescu et al. 2009), alebo sa daju najst aspon Ciastkové, aj ked nie
systematické vysledky (napr. ¢lanky Best 2005a a Best 2005b su prehlfadom vysledkov dosiahnutych pre
morfémy a pre vety).

Uroven slabik je v8ak, o sa tyka kvantitativneho pristupu k lingvistike, takmer nedotknuta. Je zrejmé, ze
hlavhym dévodom je postavenie slabiky, ktoré je v lingvistike predmetom sporov. Na jednej strane je slabike
hlavhym konstituentom morfém, slovnych foriem, lexém atd', ale na druhej strane je chapana najma ako
foneticka artikulacnd jednotka, ktora sama osebe nie je nositelom sémantickej informacie. Konceptuélna
dolezitost slabiky v8ak bola nedavno zdéraznena v psycholingvistike, kedze lexikon slabik hra velku ulohu
pri produkcii a vnimani fudského jazyka (pozri Levelt a Wheeldon 1994) .

Vo v§eobecnosti je dobre znamym problémom definicia a presné uréenie hranic medzi slabikami v slove.
Kazda empiricka porovnavacia $tudia viacerych jazykov si vyZaduje spolahliva definiciu slabiky, a to taku,
ktora sa da pouzit na automaticku analyzu textov. Doteraz boli v kvantitativnej lingvistike urobené iba
pokusy o systematicky vyskum vlastnosti slabik, a ani tych nebolo vela (pozri Bektaev 1973, Zérnig a
Altmann 1993, Schiller et al. 1996, Obradovi¢ et al. 2010, Kelih a Ma&utek 2012).

Hlavnym cielom tohto projektu je zaCat’ systematicky kvantitativny porovnavaci vyskum slabiky a jej
vlastnosti v slovanskych jazykoch. V prvom kroku, ktorym je tento projekt, sa sustredime na tri slovanské
jazyky, konkrétne na rustinu, slovencinu a srbcinu. Tieto tri jazyky reprezentuju tri bezne zauzivané skupiny
slovanskych jazykov (vychodo-, zapado- a juhoslovanské). Tento projekt ma teoreticky a empiricky
charakter (ide o zakladny vyskum, budeme pracovat s datami). Jeho predpokladané vysledky prispeju k
pindiemu zaradeniu slabiky do jazykového modelu, ktory navrhli Kéhler (2005) a Kelih (2012).

Vy3&Sie spomenuty problém chybajucich (technickych, t.j., algoritmickych, vo vSeobecnosti aplikovatefnych)
procedur na urenie presnych hranic medzi slabikami (teda rozdelenie slova na slabiky) bude vyrieSeny na
z&klade postupu, ktory navrhol Pulgram (1970). Jeho navrh neskér podstatne vylepSili Lehfeldt (1971) a
Kempgen (2003). V rdmci nasho projektu vytvorime semi-automaticky algoritmus na sylabifikaciu ruskych,
slovenskych a slovinskych textov priCom budeme pracovat s textami v ortografickej podobe. Algoritmus je
zalozeny na dblezitej Strukturalnej vlastnosti slabik, konkrétne na ich grafotaktickom/fonotaktickom
“spravani sa”. V skratke, algoritmus vyuziva

— rbzne funkcie a spravanie sa samohlasok a spoluhlasok,

— podobnost Struktir na zaciatkoch slov a slabik,

— podobnost Struktir na koncoch slov a slabik,

— uprednosthovanie otvorenych slabik (CV),

— princip minimalnej kédy a maximalneho onsetu, a

— princip nepravidelnej kody.

“Startovacim bodom” pri sylabifikacii slovnych foriem je otvorena slabika (CV) . Spoluhlaskové zhluky su
rozdelené na zéklade empiricky ziskanych Struktur na zaciatkoch a koncoch slov. Tento pristup si vyZaduje
systematicku analyzu spoluhlaskovych zhlukov nachadzajucich sa na zadiatkoch slov, na ich koncoch a v
ich strede. Na tato analyzu bude pouZité velké mnoZstvo textov. Ziadatelia maju k dispozicii korpusy
ruskych, slovenskych a srbskych textov (na stranke http://www-gewi.uni-graz.at/quanta/site.php?show=12
sa da najst obsiahly opis takzvaného Quanta-Project-u z Univerzity v Grazi, teda z pracoviska, kde pred
¢asom posobil zodpovedny riesSitel zo slovenskej strany). Slabika je uréena na zaklade principov
maximalneho onsetu a minimalnej kédy, teda onset bude ovela dlhSi ako kéda. Tento algoritmus sa da
aplikovat tak na pisané, ako aj na fonologicky kédované texty.

Proces sylabifikacie v sebe zahffia nasledujuce kroky (pozri Pulgram 1970: 48ff):

1. ur€ slovné formy na zéklade ortografickych kritérii (vylu¢ skratky a slova z inych jazykov),

2. ur€ pocty slovnych foriem,
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3. doCasne je kazda samohlaska pokladana za hranicu slabiky (tento krok predpoklada déslednu analyzu
kazdej samohlasky, najma ¢o sa tyka funkcie a formy samohlaskovych zhlukov, akymi s napr. dvojhlasky),
4. hranica slabiky je zafixovana, ak sa samohlaska vyskytuje na konci slova; potom sa krok po kroku
analyzuju spoluhlaskové zhluky predchadzajiuce samohlaskam, az kym sa nenajde taky onset slabiky, ktory
sa vyskytuje aj na zaciatku niektorého slova,

5. kéda slabiky sa fixuje analogicky ku kroku 3,

6. vyskytujuce sa nepravidelné spoluhlaskové zhluky (ktoré sa nenachadzaju na zaciatkoch slov) su
reanalyzované, rozhoduje sa v prospech kody.

Jedna z hlavnych modifikacii tohto pristupu zahffia do rozhodovania aj po&etnosti spoluhlaskovych zhlukov
na zaCiatkoch a na koncoch slov. Lehfeldt (1971) navrhol rozliSovat marginalne a nemarginalne
spoluhlaskové zhluky. Toto rozliSovanie vyuziva Statistické testy, ktoré porovnavaju teoreticky o€akéavanu
pocetnost s tou pozorovanou. Vyhodou tohto pristupu je skuto€nost, Ze sporné pripady sylabifikacie sa
daju rozhodnut na zaklade informacie o pocetnostiach. Takato sylabifikacia zalozena na
pravdepodobnostnom pristupe uz bola pouzita na textovom materiali v ukrajin€ine (Lehfeldt 1971), zatial ¢o
Kempgen (2003) poskytuje informacie o spoluhlaskovych zhlukoch na zaciatkoch a na koncoch slov v
rustine. Unuk (2003) sa zaobera slovinskymi datami. DalSie referencie o slabikach v slovanskych jazykoch
vratane slovenciny uvadza Bethin (1998).

Na zaklade tohto algoritmu bude v ramci projektu vyvinuty poCitadovy program, ktory uréi v texte hranice
medzi slabikami v slovach, navyse vytvori zoznam slabik, ktoré sa v texte vyskytuju, spolu s ich
po&etnostami, dizkami a dal§imi vlastnostami.

Jazykovy material, ktory bude analyzovany, pozostava z ruskych romanov “Kak zakaljalas' stal” od N.
Ostrovského a “Master i Margerita” od M. Bulgakova a ich prekladov do slovenciny a srbCiny (pozri Kelih
2009). Zodpovedni ziadatelia tak zo slovenskej (J. Malutek), ako aj zo srbskej strany (l. Obradovi¢) uzko
spolupracuju s Emmerichom Kelihom z Viedenskej univerzity, ktory je autorom tychto dvoch paralelnych
korpusov, texty teda maju zZiadatelia k dispozicii. NavySe maju aj skisenosti s pracou s tymito korpusmi.
Analyza spoluhlaskovych zhlukov na zaciatkoch a na koncoch slov sa bude vykonavat na vyvazenych
korpusoch ruskych, slovenskych a srbskych textov z uz spomenutého projektu Quanta. Analyza paralelnych
korpusov sa poklada za spolahlivy spdsob na dosiahnutie maximalnej moznej homogenity dat, ked sa
pracuje s réznymi jazykmi. V tomto Stadiu vyskumu sa budeme zaoberat' najma dvoma zékladnymi
vlastnostami slabik, a to ich pogetnostami a ich dizkou. D& sa o&akavat, Ze podetnosti slabik v troch
skimanych jazykoch sa budu dat modelovat jednym spoloénym modelom, priGom parametre modelu budu
zavisiet od jazyka. Budeme skumat aj otazku, aku Ulohu zohravaju pozoruhodné rozdiely v inventaroch
foném v rustine, slovencine a srbcine.

To isté — jeden model s r6znymi hodnotami parametrov — sa d& ogakavat aj pre dizku slabik (meranu
poctom foném). Ked budi matematické modely — ktoré by mali byt Specialnymi pripadmi vSeobecného
modelu pouZivaného v lingvistike, pozri Wimmer a Altmann (2005) — empiricky potvrdené, zabudujeme ich
do siete zndmych lingvistickych modelov. Konkrétne budeme hladat najma vztahy medzi a) modelom pre
poc&etnosti slabik a pre pocetnosti grafém/foném (negativne hypergeometrické rozdelenie, pozri Grzybek et
al. 2009), a b) modelom pre dizku slabik a pre dizku slov (Poissonovo rozdelenie a jeho modifikacie, pozri
Grzybek 2007).

Tento projekt poskytne aj data pre dalSi vyskum. Strauss et al. (2008) uvadzaju niekolko hypotéz o
slabikach a ich vlastnostiach; zatial vSak neboli dosiahnuté Ziadne Statisticky podlozené vysledky (snad s
vynimkou kanonickej Struktury slabik, pozri Zérnig a Altmann 1993, Obradovic¢ et al. 2010, Kelih a Macutek
2012), priCom hlavnym dévodom su prave chybajuce data.
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Kelih, E., Levickej, V, Altmann, G. (eds.), Methods of Text Analysis: 106-124. Chernivci: ChNU.
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Strauss, U., Fan, F., Altmann, G. (2008). Problems in Quantitative Linguistics 1. Lidenscheid: RAM-Verlag.

Unuk, D. (2003). Zlog v slovenskem jeziku. Ljubljana: Slavisti¢no drustvo Slovenije.
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02 Harmonogram rieSenia vyskumného zameru s ohfadom na charakter vyzvy (maximalne 6 000
znakov)

Projekt je planovany na dva roky od januara 2017 do decembra 2018, s nasledujicim harmonogramom:

januar 2017 - stretnutie v Belehrade (3 dni)

- priprava metodologicky orientovaného ¢lanku o projekte

- koordiné&cia prace na vybere srbskych textov z dostupnych databaz

februar 2017 — marec 2017

- priprava vybratych srbskych textov (odstranenie cudzich slov, skratiek, Cisel, atd’.)

- vytvorenie pocitatového programu pre srbské texty

april 2017 - stretnutie v Bratislave (3 dni)

- kontrola prvych vysledkov analyzy srbskych textov

- doladenie programu pre srbské texty

maj 2017 — jun 2017

- pocitaCové spracovanie srbskych textov

- matematické modelovanie pocetnosti slabik v srb&ine, testovanie modelu

jul 2017 - stretnutie v Belehrade (3 dni)

- koordinacia prace na vybere ruskych a slovenskych textov z dostupnych databaz

- priprava abstraktu na konferenciu QUALICO 2018 (miesto konania zatial nie je uréené, konat’ sa bude

pravdepodobne na jeser 2018)

august 2017 — november 2017

- priprava vybratych ruskych a slovenskych textov (odstranenie cudzich slov, skratiek, €isel, atd.)

- vytvorenie pocitatového programu pre ruské a slovenské texty

december 2017 - stretnutie v Bratislave (3 dni)

- kontrola prvych vysledkov analyzy ruskych a slovenskych textov

- doladenie programu pre ruské a slovenské texty

januar 2018 — marec 2018

- pocitaCove spracovanie ruskych a slovenskych textov

- matematické modelovanie pocetnosti slabik v rustine a slovencine, testovanie modelu
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april 2018 - stretnutie v Bratislave (3 dni)

- priprava €lanku, v ktorom bude prezentovany model pre po¢etnosti slabik v rustine, slovencine a srbcine

maj 2018 — jun 2018

- matematické modelovanie dizky slabik v rutine, slovenéine a srbéine

jul 2018 - stretnutie v Belehrade (3 dni)

- priprava spolocnej prezentacie na konferenciu QUALICO 2018

august 2018 — september 2018

- interpretacia parametrov modelu pre pocetnosti slabik, najma vo vztahu k inventaru foném/grafém

- odvodenie vztahu medzi modelmi pre poCetnosti grafém a slabik v troch skimanych jazykoch

oktéber 2018 - stretnutie v Belehrade (3 dni)

- priprava ¢&lanku, v ktorom bude prezentovany model pre dizku slabik v rustine, slovengine a srbéine

november 2018

- analyza kanonickej Struktury slabik v rustine, slovencine a srbCine

- interpretacia parametrov modelu pre dizku slabik

december 2018 - stretnutie v Bratislave (3 dni)

- priprava ¢lanku o kanonickej Strukture slabik

- Uprava vytvoreného pocitacového programu do podoby user-friendly softvéru a jeho spristupnenie na

internetovej stranke

03 Zdovodnenie vyznamu a nevyhnutnosti medzinarodnej spoluprace pri rieSeni vyskumného
zadmeru (maximalne 6 000 znakov)

Tento projekt je v pravom zmysle slova interdisciplinarny a vyzaduje si tak pracu lingvistu, ako aj

matematika. Velmi zhruba a zjednoduSene, vyskum v kvantitativnej lingvistike postupuje takto:

1. lingvista sformuluje lingvisticky relevantnu hypotézu;

2. hypotéza je “prelozena do matematického/Statistického jazyka”, t.j., je preformulovana tak, aby sa dala

opisat aparatom matematiky/Statistiky;

3. je vyvinuty matematicky model, ktory zodpoveda hypotéze;

4. su vytvorené/najdené/pozorované lingvistické data;

5. matematicky model je testovany na datach;

6. vysledok testu, t.j., (ne-)zamietnutie hypotézy, je lingvisticky interpretované.

Je zrejmé, Ze lingvista pracujuci sdm nebude schopny vyvinut matematické modely a testovat’ skimané

hypotézy (kedZe modely a testy maju isté predpoklady, ktoré lingvistické data mézu, ale nemusia spifiat).

Na druhej strane matematik pracujuci sam nebude schopny posudit’ lingvisticki korektnost modelovanej a

testovanej hypotézy a jeho praca by niesla riziko, Ze p6jde o aplikaciu matematiky pre samotni matematiku.

o hranie sa so vzorcami a lingvistickymi datami bez toho, aby boli dosiahnuté vysledky zmyslupiné pre

lingvistiku.

Kvantitativna lingvistika je relativne mlada, aj ked rychlo sa rozvijajuca vedna disciplina, ktorej sa eSte stale
venuje len pomerne malo vedcov. KedZe lingvisti a matematici dostavaju velmi odliSné vzdelanie, va¢3inou
nie je fahké zostavit taky vyskumny tim, v ktorom by spolupraca iSla od zaciatku hladko. Tento vyskumny
tim vSak takéto problémy nema.
J. Madutek dostal prestizne Stipendium Lise Meitnerovej od rakuskej grantovej agentury FWF, v ramci
ktorého pracoval dva roky na Katedre slovanskych $tudii na Univerzite v Grazi (januar 2009 — december
2010, potom dostal v Grazi dal$i 6-mesacny projekt), ma teda priame skusenosti s pracou v time lingvistov.
I. Obradovi¢ sa tiez dlhodobo venuje aplikaciam matematiky v lingvistike. Obaja zodpovedni rieSitelia maju
navySe mnozstvo kontaktov medzi lingvistami. NavySe obaja patria k malej skupine autorov odbornych
publikacii zameranych na matematické modelovanie vlastnosti slabik. Tento projekt predstavuje moznost
spojit ich doterajsie skusenosti a vybudovat systematicky, jednotny pristup k tejto (doteraz pomerne
rozdrobenej) problematike.
04 Oc¢akavané vystupy a prinosy rieSenia vyskumného zameru pre Slovensko s dérazom na aspekt
medzinarodnej spoluprace (maximalne 6 000 znakov)
Vysledkom tohto projektu bude okrem “priamych” vedeckych vystupov vo forme vedeckych &lankov a
prezentacii aj niekolko “vedlajSich produktov”, ktoré mézu prospiet (nielen) slovenskej strane. Projekt zvysi
medzinarodnu prestizZ rieSitelov. KedZe pdjde o prvy projekt systematicky venovany kvantitativnemu
pristupu k slabikam, da sa o€akavat, Ze si vedecka komunita jeho vysledky v§imne ako pilotnu Studiu a Ze
bude &asto citovany.
Kvantitativna lingvistika — vratane skupiny vedcov, ktori sa venuju vyskumu v tejto oblasti — je stale kdesi na
okraji zaujmu hlavného prudu lingvistiky. KedZze slabika je lingvisticka jednotka, ktorej definicia sa da dobre
operacionalizovat pomocou algoritmického pristupu opierajuceho sa o matematické modely a Statisticke
testy, vysledky projektu zvySia Sancu na presadenie kvantitativnych metdd ako integralnej sucasti
lingvistiky. V dlhodobej perspektive mdze Uspesdné rieSenia takychto projektov viest az k institucionalnemu
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zakotveniu (k vzniku Centra pre kvantitativnu lingvistiku napr. v ramci Katedry aplikovanej matematiky a
Statistiky).
J. Macdutek je vedicim Seminara z kvantitativnej lingvistiky, ktory sa kona od septembra 2014. Zu¢astriuju
sa na fnom vedci z Katedry aplikovanej matematiky a Statistiky Univerzity Komenského a z dvoch ustavov
SAV (Jazykovedny Ustav Ludovita Stura a Ustav informatiky). Srbski riesitelia budi po&as svojich pobytov v
Bratislave okrem iného aj prezentovat vysledky svojej prace. Slovenski vedci, vratane doktorandov, tak
budud mat moznost' rozsirit’ si svoje obzory v lingvistike a spoznat modernd vyskumnu metodoldgiu.
Vzhladom na to, Ze udastnici seminara z Ustavu informatiky SAV pracuju najma v aplikovanom vyskume
(analyza a syntéza reci), tento projekt, aj ked je primarne teoretického charakteru, méze prispiet aj k
rozvoju alebo vylepseniu aplikacii.
05 Charakteristika rieSitel'ského kolektivu z pohladu zamerania navrhovaného vyskumného zameru

na slovenskej strane, ako aj z pohladu zapojenia doktorandov a/alebo mladych pracovnikov

vyskumu a vyvoja (do 35 rokov) do projektu (maximalne 6 000 znakov)
Navrhnuty vyskumny tim ma piatich ¢lenov. Vzhladom na to, Ze ide o projekt interdisciplinarneho
charakteru, tim je idealnou zmesou dvoch riesitelov, ktori dlhodobo pésobia tak v matematickom, ako aj v
lingvistickom vyskume (J. Macutek a I. Obradovi¢), dvoch doktorandiek - matematiciek s roznymi
Specializaciami (M. KoS€ova sa venuje diskrétnym rozdeleniam pravdepodobnosti, ktoré patria k
najCastejSie pouzivanym modelom pre lingvistické data; M. Radoji€i¢ bude v ramci projektu zodpovedna za
navrhovanie a realizaciu algoritmov) a jednej doktorandky na Fakulte filologie (B. Lazi¢).
Tim je vyvazeny aj €o sa tyka skusenosti jeho ¢lenov s vyskumom. Jeho ¢lenmi su dvaja skuseni vedci a tri
doktorandky. J. Madutek a |. Obradovi¢ sa aktivne podielaju na vyskume v kvantitativnej lingvistike uz viac
ako desat rokov. Ich aktivitu v tejto blasti odraza aj mnozstvo publikacii (pozri
http://www.iam.fmph.uniba.sk/ospm/Macutek/jm_publications.pdf a
www.rgf.bg.ac.rs/LicnePrezentacije/ivan_obradovic/radovi_kategorije.htm). Obaja sa angazuju v
Medzinarodnej kvantitativnolingvistickej asociacii (IQLA). J. Macutek je pokladnikom IQLA od roku 2009, I.
Obradovi¢ bol hlavnym organizatorom konferencie QUALICO organizovanej IQLA v roku 2012. J. Macutek
je €lenom redakénych rad ¢asopisov Journal of Quantitative Linguistics, Journal of Language Modelling,
Glottotheory, Mathematical Linguistics a Glottometrics).
M. Kos&ova je doktorandkou v odbore aplikovana matematika, pricom jej Skolitelom je J. Macutek. Uz jej
diplomova praca sa zaoberala Statistickymi analyzami lingvistickych dat (vysledky z tejto prace su
schvalené na publikovanie v Journal of Quantitative Linguistics, pracovna verzia tohto ¢lanku, ktorého
spoluautormi su J. Macutek a E. Kelih, sa da najst’ na http://arxiv.org/pdf/1504.03608.pdf). Jej dizertacna
praca sa sustredi na diskrétne rozdelenia pravdepodobnosti, ktoré su jednym z najCastejSie pouzivanych
matematickych modelov. Zapojenim sa do tohto projektu ziska dvojaku vyhodu. Po prvé, praca s dvoma
skusenymi vedcami bude pre fiu jedine€¢nou Sancou na rozsirenie si obzorov v matematickom modelovani v
lingvistike; po druhé, matematické/Statistické analyzy (nielen lingvistickych) dat ¢asto otvaraju nové pohlady
na samotné matematické modely a metédy a davaju tak impulzy na dalSi matematicky vyskum na
teoretickej urovni. Okrem toho skusenosti ziskané pri medzinarodnej spolupraci, jej zaradenie sa do
medzinarodnej vedeckej komunity a publikacie v ramci tohto projektu znaéne zvysia jej Sancu zacat’ po
skoné&eni doktorandského Studia akademicku kariéru.

Akronym: QASSL 28.06.2016 17:02 Strana/Page 14



é A PVV Slovensko — Srbsko 2016 SK-SRB 2016

SK-SRB-2016-0017
B Project proposal

01 Research aim targets, originality and topicality of the research objective (max. 15 000 characters)

The present project locates itself in the field of quantitative linguistics: it is interdisciplinary by nature, joining
the disciplines of mathematics, mainly statistics, on the one hand, and linguistics and text scholarship, on
the other. As a scientific discipline, quantitative linguistics is concerned with the construction of a theory of
language and language processes, using the apparatus of mathematical modelling and statistical testing. A
comprehensive overview of results achieved in not so distant past can be found in the handbook edited by
Kéhler et al. (2005).

One of the most promising steps towards a linguistic theory in the abovementioned sense is a synergetic
approach (see Kohler 2005). It is based on the assumption that particular language levels (e.g.,
phonemes/graphemes, syllables/morphemes, words, clauses, sentences, etc.) and their properties are not
independent, but they rather influence each other. For most of these levels, either quite extensive
investigations were performed (see, e.g., Grzybek et al. 2009 and Grzybek and Rusko 2009, and references
therein for graphemes, and Popescu et al. 2009 for words), or at least some partial results can be found
(papers by Best 2005a and Best 2005b provide overview of results achieved for morphemes and for
sentences, respectively).

However, the level of syllables is barely touched, as far as the quantitative approach to linguistics is
concerned. Obviously the main reason is that the status of the syllable is disputed in linguistics. On the one
hand it is the main constituent of morphemes, word forms, lexemes etc., but on the other hand the syllable
is mainly understood as a phonetic unit of articulation, not bearing autonomously semantic information.
However, the conceptual importance of the syllable was emphasized in psycholinguistics recently, since a
separate syllable lexicon plays a crucial role in human language production and perception (see Levelt and
Wheeldon 1994).

One notorious problem in general is the definition and the exact determination of the syllable boundaries.
For any empirical crosslinguistic study, a reliable definition of the syllable, including a potential applicability
for an automatic analysis, is required. So far in quantitative linguistics only few attempts have been made to
study quantitative properties of the syllable systematically (see Bektaev 1973, Z6rnig and Altmann 1993,
Schiller et al. 1996, Obradovi¢ et al. 2010, Kelih and Macutek 2012).

The main aim of this project is to start a crosslinguistic study of the syllable and its quantitative properties in
Slavic languages. In the first attempt we will focus on three Slavic languages, namely, on Russian, Slovak,
and Serbian. The three chosen languages represent three established groups of Slavic languages (East,
West, and South, respectively).

The project is of a theoretical and empirical character. Supposed results will contribute to a fuller integration
of the syllabic level of the language into the model suggested by Kéhler (2005) and Kelih (2012). The above
mentioned problem of missing (technical) procedures for the determination of exact syllable boundaries
(i.e., splitting words into syllables) will be solved by following the suggestion presented by Pulgram (1970),
which was later substantially improved by Lehfeldt (1971) and by Kempgen (2003). Within the project, a
semi-automatic algorithm for the syllabification of Slavic texts (in particular for Russian, Slovak, and
Serbian) will be developed, based on an orthographical input of texts. The algorithm is conceptually based
on an essential structural property of syllables, namely their graphotactical/phonotactical “behaviour”. In a
nutshell, the algorithm utilizes

— the different functions and behaviour of vowels and consonants,

— the similarity of the word-initial and syllable-initial structure,

— the similarity of the word-final and syllable-final structure,

— a preference towards an open syllable (CV),

— the principle of the minimal coda and the maximal onset, and,

— the principle of the irregular coda.

Thus, an open syllable (CV) is the starting point of the syllabification of word forms. Consonantal clusters
are split according to the empirically obtained word-initial and word-final structure. This implies the
systematic analysis of word-initial, word-final and word-medial consonant clusters on a huge amount of text
data. The applicants have text corpora for Russian, Slovak, and Serbian at their disposal (see http://www-
gewi.uni-graz.at/quanta/site.php?show=12 for the comprehensive description of the so-called Quanta-
Project from the University of Graz, i.e., from the institution where the principal investigator from the Slovak
side worked some time ago). The syllable is determined according to the maximal onset and minimal coda
principle, implying in fact a much longer onset than coda. The algorithm is applicable both for written and
phonologically encoded texts. The syllabification process includes the following steps (see Pulgram 1970:
48ff):
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1. determine word forms based on orthographical criteria (exclude abbreviations, non-native vocabulary has
to be removed manually),

2. determine the number of word form types and tokens (both levels can be analysed, depending on the
linguistic hypothesis analysed) ,

3. temporarily, every vowel is determined as a syllable boundary (which implies the in-depth analysis of
each vowel, especially the function and the form of occurring vowel clusters, e.g., diphthongs),

4. fix the syllable boundary in case that the vowel occurs in the word-final position, followed by a step-by-
step analysis of occurring consonantal clusters in a pre-vocal position until a valid word- initial syllable onset
is found,

5. in analogy to Step 3, the syllable coda is fixed,

6. a re-analysis of occurring irregular consonant clusters in favour of the coda.

One of the main modifications of this approach concerns the integration of the frequency of word-final and
word-initial consonant clusters. Lehfeldt (1971) suggested to differentiate marginal and non-marginal
consonantal clusters, which can be extracted by the means of statistical tests, calculating a theoretically
expected value in addition to the empirically observed frequency. The advantage of this approach is that
disputed cases of the intersyllabic division can be solved, based on the frequency information. This
probability based syllabification algorithm has already been applied to Ukrainian material (Lehfeldt 1971),
whereas Kempgen (2003) provides data on consonantal clusters in word-initial and word-final positions for
Russian; see also Unuk (2003) for Slovene data. Some further references for the syllable in Slavic
languages in general, including Slovak, can be found in Bethin (1998).

Based on this algorithm, we will develop a computer program which will provide syllable boundaries within
words in a text as its output, with a possibility of an automatic creating of the list of syllables occurring in the
text, their frequencies, lengths and other properties.

The language material which will be analyzed consists of the Russian novels “Kak zakaljalas' stal” by N.
Ostrovsky and “Master and Margerita” by M. Bulgakov, and their translations into Slovak and Serbian (see
Kelih 2009). Principal investigators both form the Slovak and the Serbian side closely cooperate with
Emmerich Kelih (University of Vienna), who is the author of the two parallel Slavic corpora, hence the texts
are available and the applicants have experience in working with them. The analysis of word-final and word-
initial clusters will be based on the balanced corpora of Russian, Slovak, and Serbian from the
abovementioned Quanta-project. The analysis of parallel corpora seems to be a reliable way to achieve a
maximal homogeneity of the data taken from the three Slavic languages.

At this stage of research, our main goal is to investigate two basic properties of syllables, namely their
frequencies and their length. We expect that one common mathematical model for syllable rank-frequency
distribution will be found, its parameters will probably be language specific. Finally, it has to be analyzed
which role the remarkable differences of the phoneme inventory sizes of Russian, Slovak, and Serbian play.
The same is expected for the model of syllable length (measured in the number of phonemes). When the
mathematical models - which should be special cases of one general model used in linguistics, see Wimmel
and Altmann (2005) - are corroborated on the language material, we will embed them into the network of
other known models, i.e., we will look mainly for the relations between a) the model for syllable frequencies
and grapheme/phoneme frequencies (the negative hypergeometric distribution, see Grzybek et al. 2009),
and b) the model for syllable length and word length (the Poisson distribution and its modifications, see
Grzybek 2007).

The project will also provide data for further research. Several hypotheses regarding syllables and their
properties can be found in Strauss et al. (2008); however, almost no statistically corroborated results
(perhaps with the exception of the canonical syllable structure, see Zornig and Altmann 1993, Obradovi¢ et
al. 2010, Kelih and Macutek 2012) have been achieved so far, mainly because of the lack of data.
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Kelih, E. (2012). Die Silbe in slawischen Sprachen. Von der Optimalitatstheorie zu einer funktionalen
Interpretation. Minchen: Otto Sagner.

Kelih, E., Macutek, J. (2012). Number of canonical syllable types: a continuous bivariate model. Journal of
Quantitative Linguistics 20, 241-251.

Kelih, E. (2013). Grapheme inventory size and repeat rate in Slavic languages. Glottotheory 4(1), 56-71.
Kempgen, S. (2003). Phonologische Silbentrennung im russuschen. In: Kempgen, S. et al. (eds.), Rusistika
— Slavistika —

Linguistika: 195-211. Munchen: Otto Sagner.

Kohler, R. (2005). Synergetic linguistics. In: Kohler, R., Altmann, G., Piotrowski, R.G. (eds.), Quantitative
Linguistics. An International Handbook: 760-774. Berlin, New York: de Gruyter.

Kohler, R., Altmann, G., Piotrowski, R.G. (eds.) (2005). Quantitative Linguistics. An International Handbook.
Berlin, New York: de Gruyter.

Lehfeldt, W. (1971). Ein Algorithmus zur automatischen Silbertrennung. Phonetica 24, 212-234.

Levelt, W.J.M., Wheeldon, L. (1994). Do speakers have a mental syllabary? Cognition 50, 239-269.
Obradovi¢, I., Obuljen, A., Vitas, D., Krstev, C., Radulovi¢, V. (2010). Canonical syllable types in Serbian.
In: Grzybek, P., Kelih,

E., Macutek, J. (eds.), Text and Language. Structures, Functions, Interrelations, Quantitative Perspectives:
145-157. Wien: Praesens.

Popescu, I.-I., Altmann, G., Grzybek, P., Jayaram, B.D., Kéhler, R., Krupa, V., Madutek, J., Mehler, A,
Pustet, R., Uhlifova, L., Vidya, M.N. (2009). Word Frequency Studies. Berlin, New York: de Gruyter.
Pulgram, E. (1970). Syllable, word, nexus, cursus. Den Haag: Mouton.

Schiller, N.O., Meyer, A.S, Baayen, R.H., Levelt, W.J.M. (1996). A comparison of lexeme and speech
syllables in Dutch. Journal of Quantitative Linguistics 3, 8-28.

Strauss, U., Fan, F., Altmann, G. (2008). Problems in Quantitative Linguistics 1. Lidenscheid: RAM-Verlag.
Unuk, D. (2003). Zlog v slovenskem jeziku. Ljubljana: Slavisti¢no drustvo Slovenije. Wimmer, G., Altmann,
G. (2005). Unified derivation of some linguistic laws. In: Kohler, R., Altmann, G., Piotrowski, R.G. (eds.),
Quantitative

Linguistics. An International Handbook: 791-807. Berlin, New York: de Gruyter. Zérnig, P., Altmann, G.
(1993). A model for distribution of syllable types. Glottometrika 14, 190-196.

02 Project schedule and activities with regard to the call (max. 6 000 characters)

The research project is planned for two years, from January 2017 until December 2018, with a schedule as
follows:

January 2017 - meeting in Belgrade (3 days)

- preparation of methodologically oriented paper about the project

- coordination of the work on extracting Serbian texts from available databases

February 2017 — March 2017

- preparation of selected Serbian (removing foreign words, abbreviations, numbers, etc.)

- creation of computer program for Serbian texts

April 2017 - meeting in Bratislava (3 days)

- revision of the first outputs of the analysis of Serbian texts

- last modifications of the program for Serbian texts

May 2017 — June 2017

- computer processing of Serbian texts

- mathematical modelling of syllable frequencies in Serbian, model testing

July 2017 - meeting in Belgrade (3 days)

- coordination of the work on extracting Russian and Slovak texts from available databases

- preparation of an abstract for QUALICO 2018 conference (location not yet determined, it will take place
probably in autumn 2018)

August 2017 — November 2017

- preparation of selected Russian and Slovak texts (removing foreign words, abbreviations, numbers, etc.)
- creation of computer program for Russian and Slovak texts

December 2017 - meeting in Bratislava (3 days)

- revision of the first outputs of the analysis of Russian and Slovak texts

- last modifications of the program for Russian and Slovak texts

January 2018 — March 2018
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- computer processing of Russian and Slovak texts
- mathematical modelling of syllable frequencies in Russian and Slovak, model testing
April 2018 - meeting in Bratislava (3 days)
- preparation of paper which will present the model for syllable frequencies in Russian, Slovak, and Serbian
May 2018 — June 2018
- mathematical modelling of syllable length in Russian, Slovak, and Serbian
July 2018 - meeting in Belgrade (3 days)
- preparation of common presentation for QUALICO 2018 conference
August 2018 — September 2018
- interpretation of parameters of the model for syllable frequencies, especially with respect to
phoneme/grapheme inventory sizes
- work on the relation between models for grapheme frequencies and syllable frequencies in the
investigated languages
October 2018 - meeting in Belgrade (3 days)
- preparation of paper which will present the model for syllable length in Russian, Slovak, and Serbian
November 2018
- analysis of canonical syllable structure in Russian, Slovak and Serbian
- interpretation of parameters of the model for syllable length
December 2018 - meeting in Bratislava (3 days)
- preparation of paper which will present the canonical syllable structure
- modification of the created computer program to a user-friendly software and making it available on a
webpage
03 Importance and meaningfulness of bilateral cooperation at international project participation (max.
6 000 characters)
The project, being of a genuinely interdisciplinary character, requires inputs both from the side of linguistics
and mathematics/statistics. Very roughly, and admittedly with a bit of simplification, researchers in
guantitative linguistics work as follows:
1. a linguist formulates a linguistically relevant hypothesis;
2. the hypothesis is “translated into the mathematical/statistical language”, i.e., it is reformulated so that it
can be described by the apparatus of mathematics/statistics;
3. a mathematical model corresponding to the hypothesis is developed,;
4. linguistic data are found/observed/created,;
5. the mathematical model is tested on the data;
6. the result of the test, i.e., the (non-)rejection of the hypothesis, is linguistically interpreted.
It is obvious that a linguist alone will not be able to develop mathematical models and to test the hypothesis
under investigation (as the models and tests have some assumptions, which linguistic data can, but do not
have to satisfy). On the other hand, a mathematician alone will not be able to assess the linguistic
soundness of the hypothesis modelled and tested, and such a work would bear a risk of I'art-pour-I'art
applications of mathematics, of playing with mathematical formulas and substituting linguistic data into
them, without actually achieving results meaningful for linguistic research.
Quantitative linguistics is a relatively young — albeit quickly developing — discipline, in which still not too
many scientists work. Given (very) different educational backgrounds of linguists and mathematicians, it is
usually not easy to build a team of researchers being able to cooperate smoothly. This is, however, not the
case of this research team.
J. Macutek was awarded the prestigious Lise Meitner Grant from the Austrian research-funding agency
FWF, and he worked at the Department of Slavic Studies at the University in Graz (January 2009 —
December 2010, followed then by another six-month project), hence, he has direct experience with working
in a linguistic research team . |. Obradovi¢ has been working on applications of mathematics in linguistics
for a long time as well. Both principal investigators have, in addition, many contacts among linguistists, and
both of them belong to a small group of authors who published papers on mathematical modelling of
syllable properties. This project presents a possibility to connect their work and to build a systematic, unified
approach to this (so far quite fragmented) research area.
04  The anticipated contribution of international research cooperation for Slovakia (socio-economic
benefits) (max. 6 000 characters)
The project will provide, in addition to its "direct” scientific outcomes in the form of scientific papers and
presentations, also several "by-products”, from which (not only) the Slovak side can drive benefits. The
project will increase the international prestige of the participants. As it will be the first project systematically
dedicated to the quantitative approach to the level of syllables, it can be expected that its outcomes will be
studied in the related scientific community, they will be regarded as a pilot study in that area, and,
consequently, they will often be cited.
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Quantitative linguistics — and the group of scientists conducting research in this area — is still somewhere on
the edge of the interest of the mainstream linguistics. Given that the syllable is a linguistic unit definition of
which can be operationalized by the means of an algorithmic approach, which relies on mathematical
models and statistical tests, the outcomes of the project will increase a chance to establish quantitative
approaches to linguistic research as an integral part of linguistics. In the long-term perspective, even an
institutional development (something like a Centre for Quantitative Linguistics at the Department of Applied
Mathematics and Statistics) could become realistic.
J. Madutek is the leader of the Seminar on quantitative linguistics which has been organized since
September 2014. Researchers from the Department of Applied Mathematics and Statistics of the Comenius
University and from two institutes of the Slovak Academy of Sciences (Ludovit Stir Institute of Linguistics
and Institute of Informatics) take part in it. During his stays in Bratislava, E. Kelih will present results of his
research at the seminar. Slovak scientists, including PhD students, will thus have an opportunity to enlarge
their overview in linguistics and in the modern linguistic methodology.
As seminar participants from the Institute of Informatics of the Slovak Academy of Sciences are engaged
mainly in applied research (speech analysis and synthesis), this project, although theoretically oriented,
may contribute also to the development or improvement of applications.
05  Characteristics of the research team in terms of professional orientation of the proposed research

plan/objective on the Slovak side as well as in terms of involvement of PhD students and/or

young R&D staff (up to 35 years) in the project (max. 6 000 ch.)
The proposed research team consists of five members. Given the interdisciplinary character of the project,
the team presents an ideal mixture of two researchers who work both in the areas of mathematics and
linguistics (J. Macutek and |. Obradovi¢), two PhD students in mathematics, with two different
specializations (M. Kos¢€ova investigates discrete probability distributions, which belong to the most
common models applied to linguistic data; M. Radoji¢i¢ will be responsible for the development and
realization of algorithms) and one PhD student at the Faculty of philology (B. Lazi¢).
The team is balanced as far as research experience of its members is concerned. It includes two
established scientists and three PhD students. J. Macutek and I. Obradovi¢ have been active in quantitative
linguistics research for more than a decade. They publish extensively in this area (see
http://www.iam.fmph.uniba.sk/ospm/Macutek/Publications.pdf and
www.rgf.bg.ac.rs/LicnePrezentacije/ivan_obradovic/radovi_kategorije.htm for the respective lists of
publications). Both of them are active members of the International Quantitative Linguistics Association
(IQLA). J. Macutek has been the Treasurer of IQLA since 2009, I. Obradovi¢ was the main organizer of the
IQLA conference (QUALICO) in 2012. J. Macutek is a member of editorial boards of Journal of Quantitative
Linguistics, Journal of Language Modelling, Glottotheory, Mathematical Linguistics, and Glottometrics).
M. Kos€ova is a PhD student in applied mathematics, with J. MaCutek serving as her supervisor. Already
her diploma thesis dealt with statistical analyses of linguistic data (results from the diploma thesis will be
published in the Journal of Quantitative Linguistics; a draft of the paper, of which J. Macutek and E. Kelih
are co-authors, can be found at http://arxiv.org/pdf/1504.03608.pdf). Her dissertation thesis is focused on
discrete probability distributions, which are one of the most commonly used mathematical models in
quantitative linguistics. Her participation in the project will give her a twofold advantage — first, working with
two experienced researchers she will have a unique opportunity to gain insight into mathematical modelling
in linguistics; second, a mathematical/statistical analysis of (not only linguistic) data often opens up new
vistas on mathematical models and methods themselves, and thus provides an impetus towards further
mathematical research on a theoretical level. Moreover, experience she will obtain from an international
cooperation, her integration into the international scientific community, and publications from the project will
significantly increase her chances to start an academic career after her PhD study.
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Rozpocet projektu v EUR

C — Rozpocet Project budget in EUR

Ziadatel: Univerzita Komenského v Bratislave

Rok / Year 2017 2018 Celkovo / Total
01 Cestovné a pobytové naklady / Travel 2241.00 2 241,00 4 482,00
and stay expenses
Polozky celkom / Cost items summary 2241,00 2241,00 4 482,00
o . Zdovodnenie pre organizaciu: Univerzi
zdévodnenia 2017 dovodnenie pre organizaciu: Univerzita

Komenského v Bratislave
01 Cestovné a pobytové naklady

4 spiato¢né letenky Vieden-Belehrad (2 krat 2 osoby)

600€ (4 x 150€)

Ubytovanie pre srbskych riesSitelov (3 osoby, 2 pobyty, 3 noci oba pobyty)
900€ (18 x 50€)

Pobytové naklady (3 osoby, 2 pobyty, 3 dni oba pobyty)

741€ (18 x 41.16€)

01 Travel and stay expenses

4 return air-tickets Vienna-Belgrade (2 times 2 persons)

600€ (4 x 150€)

Accomodation costs for Serbian participants (3 persons, 2 stays, 3 nights each stay)
900€ (18 x 50€)

Per diem allowances (3 persons, 2 stays, 3 days each stay)

741€ (18 x 41.16€)

Zdévodnenie pre organizaciu: Univerzita

Zdovodnenia 2018 Komenského v Bratislave

01 Cestovné a pobytové naklady

4 spiatoéné letenky Vieden-Belehrad (2 krat 2 osoby)

600€ (4 x 150€)

Ubytovanie pre srbskych rieSitefov (3 osoby, 2 pobyty, 3 noci oba pobyty)
900€ (18 x 50€)

Pobytové naklady (3 osoby, 2 pobyty, 3 dni oba pobyty)

741€ (18 x 41.16€)

01 Travel and stay expenses

4 return air-ticket Vienna-Belgrade (2 times 2 persons)

600€ (4 x 150€)

Accomodation costs for Serbian participants (3 persons, 2 stays, 3 nights each stay)
900€ (18 x 50€)

Per diem allowances (3 persons, 2 stays, 3 days each stay)

741€ (18 x 41.16€)
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Priprava spolo¢nych publikacii a inych vystupov 1 3
Aktivna u€ast na konferenciach ako vystup zo spolo¢nych

L 0 1
aktivit VaV

Zapojenie doktorandov a/alebo mladych vedeckych
pracovnikov (do 35 rokov)

Preparation of the joint publication and other outputs 1 3

Active participation at conferences, organization of joint
scientific activities

Participation of PhD students and/or young researchers (up
to 35 years)
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E — Podpisy a institucionalne schvalenie — slovensky ziadatel
01 Podpis zodpovedného rieSitela

02 Datum

Meno a priezvisko &tatutameho POt RNDr. Karol Micieta, PhD.

03 2
zastupcu

04  Podpis Statutarneho zastupcu

05 Datum

Ja, vysSie podpisany/a prof., RNDr. Karol Micieta, PhD. , Statutarny zastupca €estne vyhlasujem, zZe:

e organizacia ma platné osvedc¢enie o spdsobilosti vykonavat’ vyskum a vyvoj v zmysle § 18 ods. 2 pism. f) zakona €.
172/2005 Z. z. v zneni neskorsich predpisov a je evidovana v zozname os6b spdsobilych vykonavat vyskum a vyvoj,

e som opravneny ziadatel v zmysle vyzvy Slovensko — Srbsko 2016,

o  vSetky informacie obsiahnuté v Ziadosti su pravdivé,
Ziadost’ zaslana v elektronickej podobe je po obsahovej stranke zhodna so Ziadostou v listinnej podobe,

e organiz4cia nie je dafiovym dlZnikom,

e organizacia nie je dlznikom poistného na socialnom poisteni (d6chodkovom, nemocenskom, garanénom a Urazovom

poisteni, poisteni v nezamestnanosti, poisteni do rezervného fondu solidarity) a diznikom prispevkov na starobné

dochodkové sporenie,

organizacia nie je dlznikom poistného na zdravotnom poisteni (za kazdu zdravotnu poistoviiu),

organizacia nie je v likvidacii,

voci organizacii nie je vedeny vykon rozhodnutia,

voci organizacii nebolo zacaté konkurzné/restrukturalizatné konanie,

na majetok organizacie nie je vyhlaseny konkurz,

voci organizacii nebol namietnuty navrh na vyhlasenie konkurzu pre nedostatok majetku,

organizacia neporusila zakaz nelegalnej prace a nelegalneho zamestnavania podla osobitného predpisu za obdobie

od jeho Ucinnosti (1. april 2005) a v pripade porus$enia nelegalneho zamestnavania cudzinca podla § 2 ods. 2 pism. c)

zakona ¢. 82/2005 Z. z. o nelegalnej praci a nelegalnom zamestnavani a o zmene a doplneni niektorych zakonov v

zneni neskorsich predpisov uplynulo pat rokov od porus$enia tohto zakazu,

e organizacia mé vysporiadané finanéné vztahy so Statnym rozpoctom,

e som si vedomy povinnosti poskytnutia informacii o vyskume a vyvoji, na ktory boli poskytnuté finanéné prostriedky zo
Statneho rozpoctu na Ucel zverejnenia v sulade s platnou legislativou SR a s tymto suhlasim,

e  Ziadatel o financovanie projektu neziadal finan¢né prostriedky z inych zdrojov Statneho rozpoctu,

e som si vedomy povinnosti zverejnenia informacii o technickej infrastruktdre vyskumu a vyvoja, ktoru ziadatel buduje
z poskytnutych prostriedkov Statneho rozpoctu alebo z prostriedkov Eurdpskej Unie na centralnom informacnom portali
a s tymto suhlasim.

V pripade vyzvania zo strany APVV sa zavazujem nahradit toto ¢estné vyhlasenie aktualnymi potvrdeniami prisluSnych tGradov.

V pripade zistenia, Ze Udaje uvedené v predmetnom vyhlaseni nie su pravdivé, beriem na vedomie, Ze Ziadost bude vyradena
alebo zmluva o poskytnuti prostriedkov nebude podpisana, pripadne déjde k odstupeniu od zmluvy a zavazujem sa nahradit’
vSetky Skody spdsobené APVV z dévodu poskytnutia nepravdivych a nespravnych Gdajov a vyhlaseni.
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