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Uvodnik v tematsko Stevilko o
Digitalnem |ezikoslov|u

Darja FISER

Institut za novejSo zgodovino

TomaZ ERJAVEC

Institut Jozef Stefan

PricujoCa tematska Stevilka revije Slovenscina 2.0 se posveca digital-
nemu jezikoslovju, hitro rasto¢emu interdisciplinarnemu podrocju raz-
gij in druzboslovnih ved. V ospredju digitalnojezikoslovnih raziskav je
ohranjanje, analiza in uporaba jezikovnih podatkov, digitalnih artefak-
tov z jezikom kot nosilcem medcloveskega sporazumevanja. Digital-
no jezikoslovje tako pri nas kot po svetu postaja vse pomembnejse ne
samo v akademskih in izobrazevalnih krogih, temvec tudi v javhem in
zasebnem sektorju, ki za uspesno delovanje v sodobni druzbi in gospo-
darstvu vse bolj potrebujeta strokovnjake, vesce upravljanja z digitalni-
mi jezikovnimi podatki.

Tematska Stevilka vsebuje enajst prispevkov slovenskih in tujih av-
torjev, ki so bili v krajsi in bolj omejeni obliki najprej predstavljeni na
konferenci “Jezikovne tehnologije in digitalna humanistika” leta 2022.
Prvi sklop prinasa pester nabor raziskovalnih vprasanj z razlicnih znan-
stvenih ved, od jezikoslovja in prevodoslovja pa vse do literarnih ved in
zgodovinopisja, ki se jih avtorji lotevajo s korpusnim pristopom, drugi
pa zdruZuje prispevke, ki predstavljajo gradnjo eno- in vecjezicnih jezi-
kovnih virov in tehnologij za razlicne naloge.

Fiser, D., Erjavec, T.. Uvodnik v tematsko Stevilko o Digitalnem jezikoslovju/
Introduction to the special issue on Digital Linguistics. Slovenscina 2.0, 11(1): 1-6.
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V korpusnojezikoslovnem sklopu Spela Arhar Holdt, Iztok Kosem,
Eva Pori, Vojko Gorjanc, Simon Krek in Polona Gantar predstavijo ino-
vativne reSitve za prepoznavanje in oznacevanje sovraznega in grobega
besedisca v okviru koncepta odzivnega Slovarja sopomenk sodobne
sloven&gine. Spela Antloga opige najpogostejse metode luséenja me-
taforicnih in metonimicnih izrazov iz jezikovnih korpusov ter na primeru
korpusa g-KOMET, ki je ro¢no oznacen za metafori¢ne izraze in metoni-
micne prenose, ponazori poskus sistematizacije nekaterih najbolj pri-
sotnih metonimicnih prenosov v slovenskem govorjenem jeziku. Jakob
Lenardic in Kristina Pahor de Maiti proucita skladenjsko in pragmati¢no
rabo epistemi¢nih in deonti¢nih modalnih izrazov v korpusu slovenskih
druzbeno sprejemljivih in nesprejemljivih komentarjev na druzbenem
omrezju Facebook. David Bordon poroca o raziskavi preverjanja razu-
mljivosti nerevidiranih strojno prevedenih spletnih besedil med splosni
bralci. Darja FiSer, TjaSa Konovsek in Andrej Pancur analizirajo znacil-
nosti populistiénega govora v parlamentarnih razpravah slovenskih po-
slancev. Andrejka Zejn in Mojca Sorli pa predstavita ro¢no semanti¢no
oznacevanje imenskih entitet glede na predlagano oznacevalno she-
mo, izdelano za korpus modernisticnih literarnih besedil Maj68.

V jezikovnotehnoloskem sklopu Iztok Kosem, Jaka Cibej, Kaja Dobro-
voljc, Taja Kuzman in Nikola LjubeSi¢ opiSejo prvi spremljevalni korpus
za slovenscino Trendi ter razvoj, evalvacijo in aplikacijo algoritma za av-
tomatsko kategorizacijo besedil z novicarskih portalov. Kaja Dobrovoljc,
Luka Tercon in Nikola Ljubesi¢ predstavijo nove smernice, odprto dosto-
pne rocno oznacene podatke ter razclenjevalni model za oznacevalnik
CLASSLA Staza v formalizmu Universal Dependencies za slovenscino.
Petra Bago in Virna Karli¢ porocata o novi razli¢ici odprto dostopnega
korpusa DirKorp (Korpus direktivnih govornih ¢inova hrvatskoga jezika),
namenjenega raziskavam v pragmatiki, ki vsebuje simulirano komunika-
cijo, implementirano v vnaprej danih pogojih stotih hrvaskih govorcev.
Uro$ Smajdek Matjaz Zupani¢, Maj Zirkelbach in Meta Jazbindek opiéejo
ter evalvirajo sistem za odgovarjanje na vprasanja v slovenskem jeziku.
Gregor Donaj in Mirjam Sepesy Maucec pa predstavita uporabo podbe-
sednih enot za nevronsko strojno prevajanje iz slovenscine v anglescino.

Posebno Stevilko so recenzirali Zoran Bosni¢, Vaclav Cvrcek,
Jaka Cibej, Helena Dobrovoljc, Kaja Dobrovoljc, Polona Gantar, Vojko



Uvodnik v tematsko stevilko o Digitalnem jezikoslovju

Gorjanc, Jurij Hadalin, Matej Klemen, Jakob Lenardic¢, Nikola LjubeSic,
Matija Marolt, Maja Mili¢evi¢ Petrovi¢, Matija Ogrin, Matevz Pesek, Dan
Podjed, Tanja Samardzi¢, Marko Robnik Sikonja, Mojca Sorn, Simon Su-
ster, Daniel Vasi¢ in Ale$ Zagar.

Urednika posebne Stevilke se iskreno zahvaljujeva avtorjem in re-
cenzentom za njihovo predano delo.

V primerjavi s sorodno tematsko Stevilko na temo jezikovnih teh-
nologij in digitalne humanistike iz leta 2021, kjer je bil poudarek na
uvajanju naprednih tehnik in metod strojnega ucenja, vecjezikovnim
pristopom, kriticnemu ocenjevanju obstojecih tehnologij ter razvoju
storitev za konénega uporabnika, v pricujoci stevilki opazimo pomemb-
no Siritev korpusnega pristopa na vede izven jezikoslovja, ki pri svojem
delu prav tako izhajajo iz pretezno besedilnih podatkov, ter razvoj vse
bolj specializiranih jezikovnih virov in tehnologij. Oba premika nakazu-
jeta na dozorevanje in razmah podrocja v Sloveniji v zadnjih nekaj letih.
Z vstopom v obdobje, v katerem se metode umetne inteligence povsod
po svetu intenzivno uveljavljajo v praktiéno vseh znanstvenih discipli-
nah, pa tudi v nasem vsakdanjem zivljenju, pa bo pomen zanesljivih in
visoko kakovostnih jezikovnih virov, preverljivih jezikovnih tehnologij ter
Cezdisciplinski prenos metodoloskega znanja samo Se narascal, zato je
kljucno, da skupnosti zagotovimo ustrezno raziskovalnoinfrastrukturno
podporo in izobrazevalni okvir.

Ljubljana, julij 2023



Introduction to the special issue
on Digital Linguistics

Darja FISER

Institute of Contemporary History

TomaZ ERJAVEC

Jozef Stefan Institute

The current special issue of the journal Slovenscina 2.0 focuses on
Digital Linguistics, a growing interdisciplinary field at the crossroads
of traditional linguistics, information technology and social sciences.
Digital Linguistics preserves, analyses and utilises language data, i.e.
digital artefacts that use language as a means of human expression. In
Slovenia as well as abroad, Digital Linguistics is attracting increasing
attention not only from the academic and educational communities but
also from the public and private sectors, since skills in handling digital
language data are considered essential in the modern economy and
society.

The special issue presents eleven papers of Slovenian and inter-
national authors that were originally presented, in a shorter and more
limited form, at the 2022 Language Technologies and Digital Humani-
ties Conference. Part 1 contains a broad range of research questions
from different scientific disciplines such as linguistics and translation
studies but also literary studies and historiography which are approa-
ched within the corpus linguistics framework. Part 2 comprises papers
that present the development of mono- and multilingual language re-
sources and technologies for a variety of tasks.

The corpus-linguistic section opens with the paper by Spela Ar-
har Holdt, Iztok Kosem, Eva Pori, Vojko Gorjanc, Simon Krek and Polo-
na Gantar who introduce innovative solutions for the recognition and
mark-up of hate and offensive lexis in the framework of the Reactive
Dictionary of Contemporary Slovenian Synonyms. Spela Antloga then
describes the most common methods for extracting metaphorical and
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metonymic expressions from language corpora and, on the case of the
g-KOMET corpus, which is manually labelled for metaphoric expres-
sions and metonymic transfers, exemplifies an attempt to systemise
some of the most common metonymic transfers in the Slovenian spo-
ken language. Jakob Lenardi¢ and Kristina Pahor de Maiti investigate
grammatical and pragmatic usage of epistemic and deontic modal
expressions in the corpus of acceptable and unacceptable comments
in Slovenian Facebook comments. David Bordon gives an account of
an investigation to assess the comprehensibility of un-edited machine
translated Web texts among general users. Darja FiSer, TjaSa Konovsek
and Andrej Pancur explore the characteristics of populist discourse in
parliamentary speeches of Slovenian members of parliament. Andrej-
ka Zejn and Mojca Sorli introduce manual semantic labelling of named
entities in accordance with the annotation scheme developed for the
corpus of Slovenian modernist literary texts May68.

The language-technology section starts with a description of Tren-
di, the first monitor corpus for Slovenian by Iztok Kosem, Jaka Cibej,
Kaja Dobrovoljc, Taja Kuzman and Nikola LjubeSi¢ who also describe
the development, evaluation and application of their method for the
automatic categorisation of texts from news portals. Kaja Dobrovoljc,
Luka Tercon and Nikola Ljubesi¢ introduce the new guidelines, openly
available manually annotated datasets and the analysis model for the
CLASSLA Stanza annotation tool, all for the Universal Dependencies
formalism for Slovenian. Petra Bago and Virna Karli¢ report on the new
version of the openly available DirKorp corpus, meant for research on
pragmatics, which contains simulated communication implemented in
pre-set conditions by one hundred Croatian speakers. Uro§ Smajdek
Matjaz Zupanic, Maj Zirkelbach and Meta Jazbinsek describe and eva-
luate their system for question answering in Slovenian. Finally, Gregor
Donaj and Mirjam Sepesy Maucec discuss and evaluate the use of sub-
-word units for neural machine translation from Slovenian to English.

The special issue was reviewed by Zoran Bosni¢, Vaclav Cvrcek,
Jaka Cibej, Helena Dobrovoljc. Kaja Dobrovoljc, Polona Gantar, Vojko
Gorjanc, Jurij Hadalin, Matej Klemen, Jakob Lenardi¢, Nikola Ljubesic,
Matija Marolt, Maja Mili¢evi¢ Petrovi¢, Matija Ogrin, Matevz Pesek, Dan
Podjed, Tanja Samardzi¢, Marko Robnik Sikonja, Mojca Sorn, Simon



Slovenscina 2.0, 2023 (1) | Introduction

Suster, Daniel Vasi¢ in Ale$ Zagar. The editors of the special issue would
like to thank the authors and the reviewers for their dedicated work.
Compared to the related special issue on Language Technologies
and Digital Humanities published in this journal in 2021 where the fo-
cus of research was on the implementation of state-of-the-art machine
learning methods, multilingual approaches, critical evaluation of tech-
nologies, and development of services for the end user, we observe
an important spread of the corpus approach to disciplines beyond lin-
guistics which are also based on predominantly textual data, as well
as the emergence of increasingly specialised language resources and
technologies. This suggests that in Slovenia the field has matured and
advanced significantly in the last couple of years. In the time when Ar-
tificial Intelligence is playing an increasingly important role in the me-
thodological approaches in virtually all scientific disciplines, as well as
our everyday lives all over the world, the importance of reliable and
high quality language resources, verifiable language technologies and
transdisciplinary knowledge transfer will only increase, which is why it
is crucial that our community is equipped with an adequate research
infrastructure support and a robust educational framework.

Ljubljana, July 2023
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Negativno zaznamovano besedisce
v Slovarju sopomenk sodobne
slovenscine 2.0

Spela ARHAR HOLDT
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Iztok KOSEM
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Simon KREK
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V prispevku predstavljamo reSitve za prepoznavanje in oznacevanje zaznamo-
vanega besedisca v okviru koncepta odzivnega Slovarja sopomenk sodobne
slovenscCine. Ker gre za prvi tovrstni projekt, so pripravljene reSitve v veliki meri
inovativne, umescene pa v okvir problematike avtomatske strojne izdelave
slovarja, njegove odprtosti in vkljuéenosti uporabniske skupnosti. Prispevek
prikazuje postopek prepoznavanja sovraznega in grobega besedisca ter pripis

Arhar Holdt, 5., Kosem, L., Pori, E., Gorjanc, V., Krek, S., Gantar, P.: Negativno
zaznamovano besedisce v Slovarju sopomenk sodobne slovenscine 2.0.
Slovenscina 2.0, 11(1): 8—-32.
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Negativno zaznamovano besedisce v Slovarju sopomenk sodobne slovenscéine 2.0

oznak, opozorilnih ikon in daljsih pojasnil. Ukvarjamo se tako s tehni¢nimi
kot vsebinskimi vpraSanji oznacevanja. Vsebinsko oznake temeljijo na sporo-
Canjskem namenu in u€inku, pri ¢emer je njihovo bistvo informacija o moznih
posledicah rabe, pri tehni¢nih resitvah pa veliko pozornost posve¢amo digi-
talnemu mediju in vizualizaciji reSitev v njem. Ker je odzivnost eden klju¢nih
konceptov slovarja, se priresSitvah glede oznacevanja zavedamo pomembnosti
sodelovanja z uporabniSko skupnostjo, zato tudi pri dodajanju oznak predla-
gamo resitve za sodelovanje s skupnostjo. IzhodiS¢ni konferencni prispevek je
bil razsirjen v vseh poglavjih, dodano pa je povsem novo poglavje o obdelavi
vecpomenskih izto¢nic, njihovi pomenski ¢lenitvi in pomenskem opisovanju z
zgledi pomenov z negativno zaznamovanostjo.

Kljuéne besede: slovar sopomenk, odzivni slovar, slovarske oznake, spo-
roCanjski namen, uporabniSka skupnost

1 Uvod

Slovar sopomenk sodobne slovenscine (SSSS) je oblikovan po modelu
odzivnega slovarja: v prvem koraku je bil pripravljen strojno, nadaljnje
urejanje podatkov pa poteka po korakih in v sodelovanju jezikoslovcev
ter SirSe zainteresirane skupnosti (Arhar Holdt et al., 2018, str. 404). V
SSSS lahko slovarski uporabniki ob strojno pripravljeno sopomensko
gradivo dodajo lastne predloge sopomenk, za vse sopomenke v slovar-
ju pa je mogoce tudi glasovati in gradivo na tak nacin (pomagati) urejati
oz. selekcionirati.

Vklju€evanje strojnih postopkov in predlogov uporabniske skupno-
sti v slovaropisne delotoke odgovarja na potrebe sodobnega Casa, kot
sta potreba skupnosti po odprto dostopnih jezikovnih podatkih in Ze-
lja slovarskih uporabnikov po demokrati¢énem sodelovanju pri razvoju
temeljne jezikovne infrastrukture. Na drugi strani pa ima neposredno
objavljanje strojnega in uporabnisko dodanega (nepregledanega) gra-
diva lahko tudi nezelene posledice, ki jih je treba pri razvoju odzivnega
modela predvideti in ustrezno obravnavati. Med prioritetami za razvoj
SSSS je tako brez dvoma obravnava besedisca, ki vrednostno poimenu-
je posamezne druzbene skupine in njihove pripadnike. Tako besediSce

1 Slovar v vmesniku je na https://viri.cjvt.si/sopomenke/slv/, kot slovarska baza pa na repozi-
toriju CLARIN.SI (Krek et al., 2018). Strojno pripravo slovarja opisujejo Krek et al. (2017),
koncept odzivnega slovarja pa Arhar Holdt et al. (2018).
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se v nepregledani razlicici slovarskih gesel (lahko) pojavlja na razli¢nih
mestih in na razlicne nacine.

Namen prispevka je predstaviti obseg problematike, ki se pri odziv-
nem slovarju pomembno razlikuje od tradicionalnih slovaropisnih pro-
jektov, in opisati resitve, ki so vkljucene v nadgradnjo SSSS iz razli¢ice
1.0 v 2.0, kot tudi naloge za nadaljnje delo. V prispevku zelimo posebej
izpostaviti nove nacine prepoznavanja in oznacevanja sovraznega, gro-
bega ter drugace negativno vrednotenega besediSca, ki so uporabne za
razlicne sodobne jezikovne vire, ne le SSSS.

Prispevek je nadgradnja dela (Arhar Holdt et al., 2022), ki je bilo
strokovni javnosti predstavljeno na znanstveni konferenci Jezikovne
tehnologije in digitalna humanistika 2022. Prispevek je posodobljen v
vseh poglavjih, povsem nova pa so poglavja, ki opisujejo slovaropisni
pregled gradiva in kon¢ne odlocCitve, implementirane v SSSS 2.0.

2 Negativno zaznamovano besedisce v druzbi, jeziku
in slovarju

Na kratko je mogoce sovrazni govor opredeliti kot “aktivno javno spod-
bujanje antipatije do dolocene, ponavadi Sibke, druzbene skupine” (Re-
bolj, 2008, str. 13), v daljSi in bolj povedni obliki pa kot (Petkovi¢ in
Kogoviek Salamon, 2007, str. 23):

ustno ali pisno izraZzanje diskriminatornih stalis¢. Z njim Sirimo,
spodbujamo, promoviramo ali opravicujemo rasno sovrastvo, kse-
nofobijo, homofobijo, antisemitizem, seksizem in druge oblike
sovraStva, ki temeljijo na nestrpnosti. Mednje sodi tudi nestrpnost,
ki se izraza z agresivnim nacionalizmom in etnocentrizmom, z dis-
kriminacijo in sovraznostjo zoper manjSine, migrante in migrantke.
Zrtve sovraznega govora praviloma niso posamezniki, pa¢ pa ran-
liive druzbene skupine. V osr¢ju sovraznega govora je prepri¢anje,
da so nekateri ljudje manj vredni, zato je cilj sovraznega govora v
raz¢lovecenju, poniZanju, ustrahovanju in poslabSanju druzbenega
poloZaja tistih, proti katerim je naperjen.

Motl in Bajt (2016, str. 7) ugotavljata, da je sovrazni govor dele-
Zen precejsnje pozornosti v razlicnih vedah, od prava, sociologije in

10
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komunikologije do psihiatrije in informatike, pridruZzimo pa jim lahko
tudi jezikoslovje.

2.1  Kritiéno slovaropisje

AmeriSko slovaropisje (Hughes, 2009, str. 87-105) je Ze pred desetle-
tji v svoje vire nacrtno vgradilo tudi obcutljivost do ranljivih druzbenih
skupin, pri Cemer ni zanemarilo nobenega od delov geselskega Clanka:
razlag, oznak in zgledov rabe (Logar et al., 2020, str. 104). V manjsi
meri in pozneje, a vendarle so se opozorila o nujni tovrstni druzbeni
obcutljivosti ter odgovornosti pojavila tudi v slovenskem prostoru (npr.
Gorjanc, 2005; Kern, 2015; Logar et al., 2020, str. 91, 104), a jih kljub
temu do sedaj ni polno uposteval Se noben slovarski projekt.

Ni pa zgolj sovrazni govor tisti, ki ga je treba v slovarjih obravnavati
posebej pozorno. Kriticno slovaropisje opozarja, da je treba pri slovar-
skih opisih izrecne (in nove) resitve iskati pri vseh elementih, ki pri-
nasajo vljudne in nevljudne vidike jezika, tabuiziranost, so usmerjeni
v vrednotenje, konotacijo, kulturne aluzije ipd., Se posebej pa je treba
biti pozoren na nestabilna in spreminjajo¢a se poimenovanja vseh oblik
drugosti (Moon, 2014, str. 85). Pritem se sodobno slovaropisje ne more
sklicevati na tradicionalne modele jezikovnega opisovanja in delovanija.
Nikakor pri tem ni sprejemljivo tradicionalno razmisljanje, da “je slovar
metajezikovni odsev dejanske hierarhizirane konceptualizacije sveta”
(Vidovi¢ Muha, 2013, str. 7), kar vodi v razpravljanje o resnicah v okviru
slovaropisnega dela — prav nasprotno: slovaropisje mora jasno nasla-
vljati vprasanja, ki so v svojem bistvu ideoloska, saj gre za “uravnote-
Zevanje opisa tega, kar prinasajo podatki glede pomena, s tem, na ka-
ksen nacin ‘naj bi bil’ v postmoderni vkljucujoci druzbi dolocen koncept
obravnavan in predstavljen” (Moon, 2014, str. 89). Gre torej za to, da
pri slovaropisnem delu koncne reSitve preprosto ne morejo biti “samo
jezikoslovne; neizogibno morajo biti tudi ideoloSke” (Moon, 2014, str.
94). Pomembno je, da se ideoloskosti pri slovarskih opisih zavedamo,
da odkrito in jasno povemo, da je slovaropisno delo tezavno prav zato,
ker je tudi ideolosko (Gantar, 2015, str. 399), Se posebe| pri druZzbeno
obcutljivih elementih slovarja.

11



Slovenscina 2.0, 2023 (1) | Articles

2.2 0d oznak k daljSim pojasnilom

Oznake in pojasnila o rabi pri slovarskih opisih naj bi bile vkljucene
kot informacija za govorce doloCenega jezika predvsem kot pomoc pri
odlo¢anju o ustrezni rabi besed v dolocenem kontekstu (Namatende
Sakwa, 2011, str. 305). Pri tem se uporablja razlicne sisteme oznak
in pojasnil, ki so si bili v Casu tiskanih slovarjev v veliki meri podob-
ni. V slovenskem okolju se pri oznacevanju besediS¢a tudi pri nasta-
jajoCih novih slovarskih opisih v veliki meri prevzema uveljavljenega
s Slovarjem slovenskega knjiznega jezika, ki tako izhaja iz obdobja ti-
skanega slovarja, kjer se je besediSCe oznacevalo z oznakami tipi¢no
pred pomenskim delom iztoc¢nice, v vsebinskem smislu pa se umesca
v razumevanije slovarja kot informativno-normativnega, torej predvsem
v razmerju do razumevanja koncepta knjiznega jezika in oznacevanje
besedisca, ki izhaja iz njega (Kalin Golob in Gantar, 2015, str. 452). To
pri oznakah pomeni osredinjenje na pojasnila o omejitvah pri jezikovni
rabi glede na rabo v knjiznem jeziku.

V sodobnem slovaropisju je tako zaradi velike koliCine korpusnih
podatkov kot tudi novega medija slovarjev mozno prikazati informacije,
ki so bile prej podane s klasi¢nim sistemom slovarskih oznak, na razlic¢-
ne nove nacine (Kosem, 2015, str. 483), pri tem cemer je smiseln raz-
mislek tako o tehnicni izvedbi oznacevanja v novem slovarskem mediju
kot vsebinski. V primeru negativho zaznamovanega besediSca v SSSS
je pri vsebinskem oznacevanju potreben razmislek, kako opozoriti na
okoli&&ine rabe in podati informacijo o pragmatiénem pomenu (Sorli,
2014, str. 480; Sorli, 2015, str. 480), in sicer na nacin, ki bo slovarske-
mu uporabniku dal jasno informacijo ne le o zaznamovanosti, ampak
na podlagi analize korpusnih podatkov tudi o nameri govorcey, ko je ta
kljucna sestavina pomena, ko je del pragmaticnega pomena namera
govorca, da npr. izraza sovrastvo ali uzali. Poleg jasne kratke oznake o
zaznamovanosti zelimo podati tudi pojasnilo, ki uporabniku daje jasno
informacijo o tem, kaj njegova jezikovna izbira povzroca.

3 Problemi SSSS 1.0

SSSS 1.0 je pripravljen strojno in povsem rocno nepregledan. V tej
razliCici slovarja so kot izto¢nice in sopomenke navedene leme (brez
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besednih vrst), pomensko Clenitev in opis zatasno nadomesc¢ajo stroj-
no pripravljene pomenske gruce, slovar pa tudi ne vsebuje slovarskih
oznak, razen podrocnih.

Raziskava o odnosu uporabniSke skupnosti do SSSS 1.0, v kate-
ri je sodelovalo 671 anketirancev, je pokazala naklonjenost do vecine
novosti, ki jih prinasa (odzivni) slovar, npr. stalno posodabljanje, stroj-
ni postopki, digitalni format, kolokacijski podatki, povezave na korpus,
uporabnisko vkljuc¢evanje (Arhar Holdt, 2020, str. 470). Med proble-
matic¢nimi znacilnostmi sta bili izpostavljeni nezanesljivost strojno pri-
dobljenih podatkov in primanijkljaj slovarskih oznak tako pri jedrnih in
bliznjih sopomenkah kot pri uporabnisko dodanih. To, da ni oznak, je
motilo 37 % sodelujocih (ibid., str. 472).

Pomanijkljivosti SSSS 1.0, ki jih je izpostavila uporabniska skupnost,
so pri negativno zaznamovanem besediSCu Se posebej perece. Na eni
strani se strojno pripravljene izto¢nice in sopomenski kandidati poja-
vljajo brez oznak ali opozoril tudi pri izrazito problematicnih primerih,
kot je npr. izto€nica buzi s sopomenkami peder, buzerant, toplovodar,
homic, poZzenscen moski. Na drugi strani je problem potencialno zava-
jajoCa (ne)zastopanost sopomenskega gradiva, npr. vse sopomenke, ki
jih najdemo pri iztoCnici zmaj — ksantipa, vesca, strupenjaca, babura,
coprnica, posast, kricava Zenska — so vezane na zenski spol in imajo
izrazito negativno konotacijo, Ceprav se beseda rabi tudi za moske in
(npr. v pomenu clanov Sportnega kluba) brez negativne konotacije.

Tudi kolokacije in zgledi, ki so namenjeni primerjavi rabe dveh so-
pomenk, so iz referencnega korpusa izvozeni strojno in so v slovarju
brez oznak. Posledica je lahko sopostavitev pomensko neustreznih
podatkov, npr. pri primerjavi besed Zenska — kura najdemo prekrivne
kolokacije [stara, prava, gola] Zenska in [stara, prava, gola] kura ali Zen-
ska [brez glave, v postelji, na odru] in kura [brez glave, v postelji, na
odru]. Korpusni zgledi naceloma pomagajo razdvoumiti problemati¢ne
primere, vendar niso na voljo za vse primerjane besede, zgledi, ki so na
voljo, pa niso izbrani po vsebinskih kriterijih. To je zlasti problemati¢no
pri sovraznem besediS¢u, npr. kolokacije [sovraZiti, tepsti, ubiti] pedra
ali zgledi tipa In reskiral sem celo, da bi me imel za pedra.

DoloCene tezave se pojavljajo tudi pri uporabnisko predlaganih
sopomenkah. Tu lo¢ujemo na eni strani zlonamerne vnose, kot je npr.
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uporabniski vpis aljaz pri iztocnici gej. Za takSne primere bi bilo tre-
ba dolociti natanc¢no urednisko politiko za sprotno obravnavo na ravni
vmesnika. Na drugi strani uporabniki zaznamovano besedisce dodajajo
kot dejanski sopomenski predlog, npr. pri izto€nici juznjak, kjer so upo-
rabniki dodali dolg niz predlogov, mdr. jugovic, juzni brat, jugic, trenir-
kar, bosanec, z juga. V SSSS 1.0 so nekateri uporabniki in uporabnice
oznako ali kako drugo pojasnilo v oklepaju pripisali ob svoj sopomen-
ski predlog, npr. bojazljivec — pezde (vulg.), Italijianka — makaronarka
(slabs.), vendar je bilo taksno oznacevanje sporadic¢no in nesistema-
tizirano. UredniSka naloga je presoditi, kateri predlogi so relevantni za
vkljucitev v slovarsko bazo (in s katerimi slovarskimi oznakami), Ze upo-
rabnikom pa omogociti, da problemati¢no besedisce oznacijo kot tako,
da se torej oznaka v vmesniku prikaze hkrati z dodano sopomenko.

Razli¢ico SSSS 2.0 smo pripravili pod okriljem projekta Nadgradnja
temeljnih slovarskih virov in podatkovnih baz CIVT UL, ki ga je med leti
2021-22 financiralo Ministrstvo za kulturo Republike Slovenije. V slo-
varsko nadgradnjo smo vkljucili vec ciljev, ki naslavljajo zgoraj nastete
probleme: (a) razviti in preizkusiti sistem oznacevanja negativno zazna-
movanega besediS¢a znotraj koncepta odzivnega slovarja; (b) identifi-
cirati besedisce, ki je negativnho zaznamovano v vseh pomenih besede
in ga je zato mogocCe oznaciti na ravni leme, in ga oznaciti po celotnem
slovarju SSSS; (c) na izbranem naboru gradiva preizkusiti oznaCevanje
negativne zaznamovanosti pri pomensko ¢lenjenih slovarskih geslih ter
(d) dodati v slovarski vmesnik moznost, da uporabniki sami oznacijo
svoje predloge. V nadaljevanju predstavimo izhodis¢a, metodologijo in
rezultate za vsakega od ciljev, prikazemo primere implementacije in vi-
zualizacije v prenovljenem slovarskem vmesniku, prispevek pa sklene-
mo z opredelitvijo nacrtov in prioritet za nadaljnji razvoj slovarija.

4 Identifikacija in oznacevanje problematicnega
besedisca
4.1 Slovaropisna izhodis¢a in sistem oznak

Prepoznavanje potencialnega, z vidika druzbene obcutljivosti problema-
ticnega besedisca temelji na slovaropisnih izhodiscih, ki jih pripravljamo
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za slovarske vire na CIVT UL, prvi¢ pa smo jih zaceli uveljavljati pri iz-
delavi Velikega slovensko-madZarskega slovarja (Kosem et al., 2018a).
V izhodis¢a je vkljuceno prepoznavanje elementov sovraznega govora
(oznaka sovrazno), elementov nevljudnosti, zaljivosti (grobo) ter ele-
mentov negativnega vrednotenja ali konotacije (izraZa negativen od-
nos). Omenjene vrednotenjske oznake sodijo v Sirsi okvir t. i. sporocanj-
skih oznak,? ki opredeljujejo izraze ali pomene z vidika njihove rabe v
sporocanjskem procesu in v situacijah, v katerih sporoCanje poteka. V
predlaganem slovaropisnem opisu so sporoc¢anjske oznake namenjene
oznacevanju izrazov, z izbiro katerih govorci dosegamo ali Zzelimo doseci
dolocen ucinek prinaslovniku. Ta ucinek je lahko povzrocen s pozitivhim
ali negativnim vrednotenjem, z uporabo v dolo¢enem govornem poloza-
ju (npr. javnem, nejavnem) ali z namenom izraziti odnos do predmetno-
sti ali vsebine, ki temelji na doloCenih druzbenih normah, pricakovanijih
in odstopanijih od njih. Ta sistem se od tradicionalnega oznacevanja be-
sed na podlagi odnosa do knjizne norme, kot ga pozna SSKJ (t. i. stilno-
-zvrstni in ekspresivni kvalifikatorji), lo€uje v kvalificiranju besedis¢a na
podlagi sporocanjskega namena in ucinka, pri cemer izhodisce kvalifici-
ranja ni v opozarjanju na odstop od knjizne norme, pac pa v informiranju
glede moznih posledic rabe. S takim sistemom se Zelimo izogniti more-
bitnemu kvalificiranju govorca samega, hkrati pa opozoriti na kontekst
potencialno problematicne rabe v informativnem smislu. To pomeni, da
ne Zelimo uporabnikov slovarja obves¢ati samo o moznih ucinkih rabe
grobega in sovraznega besediS¢a, paC pa posredno pokazati tudi na
okoliscine, v katerih je tako rabo mogoce prepoznati.

V slovarskem sistemu vrednotenjskih oznak s t.i. negativhega pola3
oznacujemo z oznako sovraZno izraze in pomene, ki so diskriminatorni,
ksenofobicni, rasisti¢ni in homofobicni, ki so uperjeni proti predstavni-
kom skupin ali manjsin na podlagi njihove narodnosti, rase ali etni¢ne-
ga porekla, verskega prepricanja, spola, zdravstvenega stanja, spolne

2 Celotnisistem oznacevania, ki ga razvijamo v okviru virov CIVT UL, poleg sporocanjskih oznak,
ki jih notranje ¢lenimo na vrednotenjske, registrske in stilne, zajema Se nabor pragmaticnih,
kontekstualnih, podro¢nih, slovni¢nih, ¢asovnih in trendovskih oznak ter nabor oznak, veza-
nih na tuja poimenovanja in prevodne ustreznice.

3  Poleg oznak negativnega vrednotenjskega pola uporabljamo tudi pozitivni vrednotenjski
oznaki “izraza pozitiven odnos” in “lahko izraza pozitiven odnos” (npr. pri hribovka, blazen).
Oznako “lahko izraZza negativen odnos” uporabljamo za omilitev negativne konotacije (npr.
pri cesplja) .
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usmerjenosti, invalidnosti ter drugih lastnosti in prepric¢anj. Z oznako
sovrazno se torej opredeljujemo do vseh izrazov, ki spodbujajo sovra-
Stvo, predsodke ali nestrpnost in s tem lahko predstavljajo — kot je bilo
opredeljeno ze v razdelku 2 — elemente sovraznega govora.

Na drugi strani z oznako grobo oznacujemo izraze ali pomene, ki
so za naslovnika lahko zaljivi, z vidika druzbenih in moralnih norm pa
neprimerni. Tipicno se nanasajo na clovesko ali Zivalsko telo, spolnost,
prehranjevanje in izloCanje — zlasti torej na tabuizirano predmetnost —
in so rabljeni v neformalnih govornih situacijah.

Tretji sklop predstavlja besedisce, ki izraza neodobravanje, nena-
klonjenost, posmehljivost ali kritiko do lastnosti posameznikov, pred-
metov ali dejanj. Z oznako izraZa negativen odnos Zelimo tako opozoriti
na izraze z negativno konotacijo ali vrednotenjem, ki so lahko za naslov-
nika zaljivi ali neprijetni.

4.2 Studentska identifikacija potencialno problemati¢nega
besedis¢a

Potencialno problematic¢no besedisCe v SSSS smo identificirali z roc-
nim pregledom iztocnic in sopomenk v slovarju. Omejili smo se na slo-
varske (jedrne in bliznje) sopomenke, saj pregled uporabniskih predlo-
gov zahteva dodatne uredniske premisleke in bo zato opravljen kasneje
s prilagojeno metodologijo. Zaradi obilja gradiva smo delo organizirali
v dva koraka: SirSi pregled, v katerem smo v grobem locili potencialno
problemati¢no in neproblemati¢no gradivo, nato pa natancnejSi pre-
gled problemati¢nih primerov.

Najprej smo s specializirano programsko skripto iz slovarske baze
izvozili nize sopomenk, urejenih na podlagi pomenskih gruc (Krek et al.,
2017), npr. speljati se; izginiti; pobrati se; skidati se; spokati se; spizditi,
pri ¢emer smo strojno odstranili nize, ki so se glede nabora sopomenk
podvajali, in tiste, ki so bili podmnozica kakega drugega niza. Na tak
nacin smo pripravili 65.615 nizov razli¢nih obsegov: od posameznih
sopomenskih parov do zelo dolgih nizov, ki pa so redki: vec kot 30 so-
pomenk vsebuje le 156 nizov, povprecje je 5 sopomenk na niz.

Ceprav strojno pomensko grucenje ni povsem natanéno in se razli-
kuje od slovaropisne pomenske ¢lenitve, tovrstna organizacija podatkov
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dobro naslovi dva pomembna problema: (a) tak pristop bistveno pohitri
pregledovanje, kot bo razvidno v nadaljevanju; (b) presojanje je lahko
bolj natancno, saj problemati¢nost posamezne leme nakazujejo ostale
besede v nizu, prim. npr. nategniti v nizu raztegniti; dilatirati; iztegniti;
nategniti; pogrniti; razgrniti; razmakniti; razpreti; razprostreti; razviti;
napeti; zavlacevati z; razpeti; prolongirati in v nizu pokavsati; nategniti;
povaljati; porivati; pofukati; pojahati.

Iz mnozice 65.615 nizov smo nato odstranili 24.945 nizov (38,0
%), pri katerih sopomenke vsebujejo podrocne oznake, npr. odbojnik,
deflektor, loCilnik, membrana, opna, odbojna pregrada, zvocna stena z
oznako elektrika. Ti podatki so terminoloSke narave, zato smo predvi-
devali zanemarljivo nizko vsebnost problemati¢nega besedisc¢a. Pred-
postavko smo preverili s pregledom 200 naklju¢no izbranih nizov, v
katerih se problemi skladno s pricakovanji niso pojavljali. Preostalega
terminoloSkega gradiva nismo rocno pregledovali. Ostalo je 496 nizov
(0,8 %), ki vsebujejo lastnoimenske samostalnike, npr. Antarktika, an-
tarkticno obmocje, juzno polarno obmocje, in 40.176 (61,2 %) ob¢noi-
menskih nizov, ki so bili vsi vkljuceni v ro¢ni pregled.

Podatke so pregledovali Studentke in Studenti jezikoslovnih sme-
ri, in sicer po trije vzporedno. Pregledovanje je potekalo v okolju Goo-
gle Sheets. Sopomenske nize smo organizirali v vrstice tabele, kjer jim
je bilo mogoce pripisati eno od naslednjih odloCitev: (1) niz vsebuje
sovrazno ali grobo besedisce; (2) niz vsebuje besedisce, ki je druga-
Ce negativno ali (v dolocenem pomenu, kontekstu) izraza negativen
odnos; (3) z vidika sovraznosti, grobosti, negativnosti je niz nepro-
blemati¢en. Ce so pregledovalci Zeleli, so lahko opredeliti tudi, da je
(4) v nizu kako drugace zaznamovano besedisce, da (5) ne razumejo
vseh besed v nizu, lahko pa so vpisali tudi dodaten komentar na svoje
odlocCitve ali podatke.

Odlocitve so studentke in Studenti sprejemali na podlagi kratkih
navodil za prepoznavanje potencialno negativhe zaznamovanosti be-
sed, kot so elementi sovraznega govora (rasna, eticna diskriminacija,
diskriminacija na podlagi spola, spolne usmerjenosti, hendikepa) ne-
gativnega vrednotenja (glede na druzbeni status, gmotni polozaj, obna-
Sanje in znacaj, izgled ipd.) in grobosti (glede na tabuizirano predme-
tnost, npr. spolnost, telesno izloCanje, nasilje, in tipicno neformalnost
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govornega poloZaja). Pri mejnih primerih so izbrali tisto izmed odloci-
tev, ki nakazuje visjo stopnjo negativnosti (npr. pri mejnih primerih med
kategorijo 1 in 2 so izbirali 1).

Studentski pregled je zajemal 40.672 sopomenskih nizov, ki jih je
pregledalo 6 sodelujocih, kar pomeni, da je vsak v povprecju pregledal
20.336 nizov. Priprave na oznacevanje (priprava podatkov in smernic,
testno oznacevanje in uvodni sestanki za reSevanje izhodiS¢nih dilem)
so potekale v januarju in februarju, pregledovanje pa od marca do maja
2022, pri Cemer je treba upostevati, da zaradi drugih obveznosti Stu-
denti na projektih sodelujejo z omejenih naborom tedenskih ur. V pov-
precju so v navedenih treh mesecih porabili 72 ur na osebo, kar pomeni
12,7 sekund na sopomenski niz. Kljub veliki kolicini podatkov je bila
naloga torej izvedljiva v relativno kratkem casu, saj so Studentje lahko
odlocCitev podali takoj, ko so v nizu nasli eno samo problematic¢no be-
sedo, natan¢nejSe razmisleke o vrsti zaznamovanosti 0z. oznacevanja
posameznih besed pa so prepustili za drugi korak dela s podatki.

Vsak sopomenski niz so pregledali po trije Studenti in Studentke.
Pri nalogi nas ni zanimalo ne/ujemanje med njihovimi odlocitvami (Ce-
prav posredno nakazuje tezja mesta za oznacevanje), ampak je trojni
pregled sluzil za zagotavljanje vecje natan¢nosti pri loCevanju nepro-
blematicnega gradiva od tistega, ki potrebuje nadaljnji pregled. Posa-
mezne Studentske odlocitve smo pretvorili v skupne po naslednjem
kljuCu: (1) sovrazno/grobo: Ce je vsaj eden od Studentov presodil, da
se v nizu pojavlja sovrazno ali grobo besedisce; (2) drugace negativ-
no: kombinacije odlocitev “druga negativnost” in “neproblemati¢no”
ali (3) neproblematic¢no: e so vsi Studenti presodili, da je z vidika
sovraznosti, grobosti, negativnosti niz neproblematicen. Rezultate pri-
kazuje Tabela 1.

Tabela 1: Steviléna zastopanost in dele? nizov glede na skupno $tudentsko odlocitev poten-
cialne problemati¢nosti

o ‘. o S Delez glede na vse
Kategorija koncne odlocitve Stevilo nizov v kategoriji g

pregledano
Sovrazno/grobo 1.810 45 %
Drugace negativno 12.730 31,3%
Neproblemati¢no 26.132 64,3 %
Skupaj 40.672 100,0 %

18



Negativno zaznamovano besedisce v Slovarju sopomenk sodobne slovenscéine 2.0

V Tabeli 2 navajamo nekaj nizov s po tremi sopomenkami, ki so jim
Studentke in Studenti pripisali skladne ali razlicne odlocitve. Kot je raz-
vidno, lahko posamezen niz vsebuje raznoliko zaznamovano besedisce,
kot tudi nezaznamovano besedisce. Sopomenske nize z najvisjo sto-
pnjo negativne zaznamovanosti (odlocitev 1) smo na projektu natanc-
neje obravnavali, kot opisujemo v nadaljevanju. Z rocnim pregledom pa
smo identificirali tudi gradivo, ki je na tak ali drugacen nacin relevantno
za nadaljnje delo (odlocCitev 2), in gradivo, ki ga z vidika negativne za-
znamovanosti ne bomo nadalje obravnavali (odlocitev 3).

Tabela 2: Primeri nizov s studentskimi odloCitvami o nadaljnji obravnavi

Niz sopomenk Posamezne in skupna odloéitev
fukati; porivati; natepavati 111 ->1
skozlati; izbruhati; zbruhati 111->1
pedrski; buzerantski; toplovodarski 111 ->1
¢rnuhinja; zamorka; zamorklja 111->1
pofukanka; prasica; zajebanka 111 ->1
debilen; bebast; dusevno zaostal 121->1
kripelj; pohabljenec; pohabljenka 211->1
kurnik; pajzelj; temacna luknja 222 ->2
bedastoca; glupost; nesmisel 222 ->2
eliminirati; likvidirati; usmrtiti 222->2
izmozgano; izErpano; mrsavo 223->2
imenski; nazivni; nominalni 333->3
kopirni papir; indigo; karbon 333->3
zaustaviti se; izklopiti se; izkljuciti se 333->3

V “drugace negativno” so raznorodni primeri, saj so poleg zaznamo-
vanih izrazov in pomenov (npr. budala, avsa, bedast) studentje ozna-
Cevali tudi vrednotenjsko nevtralno besedisce, ki poimenuje negativne
vsebine, dejanja in predmetnost. Gre zlasti za poimenovanja agresiv-
nega obnasanja: uniciti, dotolci, nekaterih osebnih lastnosti: pokvarjen,
hudoben, nicvreden, grozljiv, grd, apatic¢nost, pokvarjenost; videza, sta-
nja: neurejenost, razdejanje, zanikrnost itd. V slovarju vecina teh besed
ne potrebuje oznake. Ceprav teh besed ne bomo oznacevali, so seznami
tovrstnega besedis¢a pomemben rezultat roénega pregleda, saj so kori-
stni za razli¢ne druge namene na podrocju slovaropisja in strojne obde-
lave jezika, npr. za filtriranje gradiva z negativnim pomenom iz jezikovnih
iger ali ucnih gradiv, strojno pripisovanje sentimenta ipd.
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4.3  Slovaropisni pregled in izbira slovarskih oznak

V 1.810 nizih z odlocitvijo (1) smo dolocili besede in zveze, ki so rele-
vantne za slovarsko oznacevanje z oznako sovrazno ali grobo. Prvi izpis
problemati¢nega gradiva iz sopomenskih nizov so pripravili Studenti in
Studentke, nato pa je odlocCitve pregledala, sprejela in mestoma spre-
menila skupina treh jezikoslovcev. Odlocanje je potekalo ob uposteva-
nju pojavljanja oz. rabe identificiranega besedis¢a v korpusih Gigafida
2.0 in Janes. Kvalitativha empiricna analiza je dopolnila zeljo po pohi-
tritvi prve selekcije, s Cimer smo se obranili pred intuitivnim ali ¢rno-
-belim presojanjem primernosti. V analizi smo identificirali tako prime-
re, ki jih je mogoce oznaciti na ravni leme (npr. ¢rnuh, razpizditi), kot
primere, pri katerih bi bilo oznako sovrazno ali grobo mogoce pripisati
enemu ali ve¢ (ne pa vsem) pomenom besede (npr. zamorec, debilen;
nategniti, batina).

Jezikoslovna analiza je razkrila tudi dolocen delez gradiva, ki je v
slovar SSSS prislo pomotoma oz. zaradi specifik v metodologiji njegove
priprave iz baze Velikega anglesko-slovenskega slovarja Oxford-DZS. 1z
SSSS smo tako odstranili identificirane napac¢no izlus¢ene primere (npr.
zamoreka, poneediti se), mnozinske leme, ki se v bazi sicer pojavljajo
tudiv ednini (npr. babe, Svabi), in zveze, ki so v izvornem slovarju nasto-
pale kot prevodne ustreznice razlagalnega tipa, v SSSS pa kot izto€nice
nimajo pravega smisla (npr. neuglajena podeZelanka, bogat vulgarnez).
Rezultate kaze Tabela 3.

Tabela 3: Steviléna zastopanost in primeri iztocénic (za pripis oznak ali za pomensko &lenitev)

Stevilo besed

Primeri
0z. zvez
Oznaka sovraZno na ravni ¢rnuh, cigo, Cifut, rdecuhinja, beli prasec, bela 97
leme sodrga, lezba, lezbaca, peder, buzerant
) odjebavati, v kurcu, zdrkati, zrajcan, pofafati
Oznaka grobo na ravni leme podl J pofaf 140

ga, sranje, fentati, razpizden, sfukan, kurbarija

zamoreka, poneediti se, babe, tipi, svabi,
Odstranitev iz SSSS neuglajena podeZelanka, bogat vulgarnez, 86
crnski yuppie, bela golazen

Besedisce za pomensko

¢lenjenje in (morebitno) baba, batina, blazen, ¢esplja, coprnica, Crv,
oznacevanje na ravni debil, kmetica, kripelj, nabrisati

pomenov

234
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Primere, kjer je problemati¢nost vezana na lemo ne glede na mo-
rebitno ve¢pomenskost, smo v SSSS 2.0 oznacili in vizualizirali, kot
prestavlja poglavje 6. Kjer se oznaka nanasa na posamezni pomen, pa
smo iztocnice pomensko raz€lenili in jim pripisali pomensko informa-
cijo v obliki t. i. pomenskega indikatorja, kot predstavljamo v poglavju
5. Omeniti velja tudi, da smo pri jezikoslovni analizi veliko gradiva, ki so
ga Studenti umestili v kategorijo (1), premestili v kategorijo (2), kar po-
meni, da ga bomo pri nadaljnjem razvoju slovarja predvidoma oznacili
z oznako izraZa negativen odnos, npr. trapa, kozlarija, Speglarca, luftar.

5 Pomenska obdelava iztoénic

Iztocnice, ki so bile s seznama relevantnih za slovarsko oznacevanje
dolo¢ene za pomensko analizo, so morale biti ve¢pomenske, pri cemer
so ob enem ali veC vrednotenjsko nezaznamovanih pomenov morale
nakazovati vsaj en, lahko pa tudi veC negativno vrednotenih pomenoy,
npr. jalov, batina, ¢rv, gnoj, prasica itd. Takih izto¢nic je bilo na sezna-
mu 234. Pomenska analiza je vkljucevala pomensko razclenitev, ki je
obsegala dolocitev Stevila in zaporedja pomenov, ter pomenski opis s
pomocjo t. i. pomenskih indikatorjev.

5.1 Pomenska Clenitev

Znotraj pomenske obdelave iztoCnic je proces pomenske ¢lenitve pote-
kal na podlagi analize rabe besede v referenénem korpusu standardne-
ga jezika Gigafida 2.0 ter v korpusu Janes, za katerega velja, da se jezik
v njem v marsi¢em razlikuje od pisnega standarda (FiSer et al., 2016,
str. 68). Ceprav je pomenska ¢lenitev vkljudevala prepoznavanije vseh
pomenov analizirane besede, torej tudi vrednotenjsko nezaznamova-
nih, smo bili pri pomenski analizi pozorni zlasti na pomene, ki izrazajo
katero od negativnih vrednotenj, Se zlasti, ¢e je bilo teh pomenov vec.
Vecpomenskost je bilo mogoce prepoznati pri vec samostojnih pome-
nih z negativno konotacijo, (npr. bastard, degeneriran) in pri stopnjeva-
nju negativne konotacije (cigan, debil, cesplja):
bastard
1. izraZa negativen odnos nezakonski otrok
2. izraZa negativen odnos izprijena, nasilna ali uporniSka oseba
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cigan
2. izraZa negativen odnos podlez; lopov
4. sovrazno pripadnik etni¢ne skupine
debil
1. izraZa negativen odnos, lahko ironiéno nepremisljena,
nespametna oseba
2. sovraZno 0Seba z motnjo v razvoju
cesplja
2. lahko izraZa negativen odnos, neformalno Zenska ali dekle
3. grobo, neformalno Zenski spolni organ

5.2 Pomenskiopis

Za pomenski opis pomensko razélenjenih besed smo uporabili t. i.
pomenske indikatorje (Gantar, 2015, str. 164), ki so eden od treh
segmentov pomenske informacije v slovarskih virih CJVT. Poleg in-
dikatorjev (v zgornjih primerih na drugem mestu) pomenski opis tvo-
rijo Se oznaka (na prvem mestu) in razlaga, ki je v zaenkrat SSSS ne
predvidevamo.

Osnovna vloga pomenskega indikatorja je na kratko in prepo-
znavno opredeliti pomen besede glede na njene druge pomene.
Pomenski indikatorji so za to v prvi vrsti namenjeni oblikovanju t. i.
pomenskega menija, ki ga poznamo iz tujejezicnih slovarjev za tujce,
uvajamo pa ga tudi v slovarske vire CIVT (prim. Kolokacije 1.0, Veliki
slovensko-madzarski slovar 1.0). Specificnost posameznega vira, v
nasem primeru slovarja sopomenk, narekuje tudi nacin oblikovanja
indikatorjev. Ker gre za pomene z negativno konotacijo, je bilo treba
premisliti ubesedenje indikatorjev z vidika opisovanja druzbeno ob-
Cutljivih vsebin na eni strani ter zagotavljanja pomenske obvestilnosti
in konsistentnosti na drugi. Pri oblikovanju indikatorjev smo si zato
prizadevali ohranjati ¢cim vecjo nevtralnost oz. sploSnost ubeseditve,
zlasti pri veCpomenskih besedah, ki poimenujejo posameznike, npr.
“oseba” (debil, gnoj, kaca, prasica). V primeru zenskih oblik, ki se
tudi uporabljajo zgolj za Zenske osebe, smo ohranili indikator “Zen-
ska” (Cesplja, klosarka, debilka). Razlog za to je odraz dejanske rabe,
je pa v zvezi s temi primeri smiselno razmisliti tudi o vlogi definicije
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kot tretje pomenske informacije, ki lahko prevzame pojasnjevanje
specificnih pomenskih lastnosti, indikator pa bi zato lahko ostal bolj
splosen tudi pri Zenskih oblikah.

Pribesedah, ki oznacujejo telesni ali dusevni hendikep, smo skusa-
li ¢im bolj konsistentno slediti uporabi nevtralnih in druZzbeno korektnih
indikatorjev, npr. ‘oseba z motnjo v razvoju’ (sovrazno: debil, imbecil), ‘o
motnji v razvoju’ (izraZa negativen odnos: debilnost), ‘0 osebi z motnjo
v razvoju’ (izraza negativen odnos: defekten, bebast); ‘o telesni okvari’
(izraza negativen odnos: defekten, liliputanski) ‘o osebi s telesno okva-
ro’ (izraza negativen odnos: kruljav), ‘oseba s telesno okvaro’ (sovra-
Zno: kripelj, nakaza).

Na drugi strani pa zlasti enopomenskih besed in besed z vec iz-
razito vrednotenjskimi pomeni ni mogoce pomensko opisati s povsem
nevtralnimi indikatorji. V takih primerih smo indikatorje ubesedili tako,
da ustrezno ponazarjajo pomensko specifiko besede in se tako na nek
nacin priblizujejo razlagam, npr.

blazen

3. izraZa poudarek, lahko izraZa pozitiven odnos 0 nenavadnem
ali neverjetnem

psiho

1. izraZa negativen odnos, neformalno Cudaska ali
nevarna oseba

Tudi pri t. i. nenevtralnih indikatorjih smo skuSali slediti konsistentni
ubeseditvi, ¢e je bilo z njo mogoce zajeti sorodne pomenske lastno-
sti besede, npr. ‘nicvredna, izprijena oseba’ (izraza negativen odnos:
degeneriranec, podgana, pes), ‘nicvredna oseba’ (izraza negativen od-
nos: rit, usivec), ‘nepreudarna, nespametna zenska’ (izraza negativen
odnos: gos, goska, kura), ‘neuglajena, nespametna oseba’ (izraza ne-
gativen odnos: govedo, kmet).

S problemom nevtralne ubeseditve indikatorjev smo se tokrat prvic
bolj poglobljeno ukvarjali prav zaradi kvalificiranja in pomenskega opi-
sovanja druzbeno obcutljivih vsebin. Menimo, da bi bilo iskanje resitev
za ustrezno ubeseditev pomenske informacije pri druzbeno obcutljivih
vsebinah v prihodnje smiselno nadgraditi tako z jezikoslovnimi analiza-
mi besedilnega okolja kot s sociolingvisticnimi in zanrskimi analizami
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okolisCin rabe. Na ta nacin bi bilo mogoce prepoznati tudi druge, ne
zgolj leksikalne moZnosti vrednotenja in pridobiti vpogled v celostno
pomensko sliko. Spoznanja bodo koristna tudi pri oblikovanju strategij
za vkljucitev tovrstne informacije v celostni pomenski opis leksike v Di-
gitalni slovarski bazi in posledi¢no v jezikovne vire CIVT.

6 ReSitve v SSSS 2.0

V slovarskem vmesniku SSSS 2.0 na sovrazno in grobo besedis¢e opo-
zarjamo s kombinacijo opozorilne ikone in daljSega pojasnila, ki se izpi-
Se ob kliku nanjo. V razli¢ici 2.0 slovarske oznake izraZa negativen od-
nos Se nismo pripisovali, bo pa na voljo uporabnikom, zato smo pripra-
vili pojasnila za vse tri vrednotenjske oznake hkrati (Tabela 4). Pri vizu-
alizaciji smo se namenoma odrekli pripisovanju (eno-)besednih oznak,
saj bi te pri oznacevanju (mestoma tudi homonimnih) lem lahko vodile
v napacno interpretacijo podatkov. Pri pomensko clenjenih geslih so
oznake pripisane posameznim pomenom, pri pomensko neclenjenih
geslih pa kombinacija ikone in pojasnila omogoci, da je problemati¢no
besedisce na prvi pregled zelo opazno, pojasnilo pa je lahko daljSe in
vsebuje informacije o moznem ucinku na naslovnika oz. moznih posle-
dicah rabe oznacene besede.

Tabela 4: Ikone in njihova pojasnila v SSSS 2.0

Oznaka Ikona  Pojasnilo

. Z uporabo besede lahko izrazamo sovrazni, nestrpni odnos do
Sovrazno A ) . . )
posameznika ali druzbene skupine.

Zaradi druzbenih in moralnih norm se marsikateremu uporabniku
Grobo A jezika beseda lahko zdi groba ali neprimerna. Uporaba lahko povzroci
nelagodje, razburi ali uzali.

Izraza Beseda lahko ni nevtralna. Z uporabo besede se lahko posmehujemo,
negativen G\= izrazamo neodobravanije ali kritiko do nekaterih lastnosti
odnos - posameznikov, predmetov ali dejan;.

Slika 1 kaZe posnetek zaslona vmesnika SSSS 2.0 Slika ponazarija,
kakSna bo vizualizacija z ikonami, ki lahko stojijo pri izto¢nici (lezbaca)
ali pri sopomenki (lezba). Klik na ikono odpre pojasnilo desno zgoraj — v

4V casu priprave prispevka je razvojno razlicico slovarja mogoce videti na naslovu: https://viri.
cjvt.si/sopomenke-beta/slv/.
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obliki pojavnega okenca, ki po nekaj sekundah samo izgine z ekrana.
Razvidne so tudi nekatere druge novosti slovarja, ki se jim v tem pri-
spevku ne posvecamo, npr. prenovljena oblikovna podoba vmesnika,
informacija o besedni vrsti in pogostnosti iztocnice ter moznost doda-
janja protipomenk. Ker vse tezave SSSS niso enostavno in hitro resljive,
smo zeleli slovarske uporabnike bolje opozoriti na trenutne omejitve.
Ceprav je bila metodologija priprave SSSS 1.0 pojasnjena v razdelku
O viru, pri samih iztocnicah ni bilo izrecnih opozoril, da je slovar pri-
pravljen strojno, in to na vseh ravneh: sopomenke, kolokacije, korpusni
zgledi, kar je lahko vodilo v napacne interpretacije slovarske vsebine.
V SSSS 2.0 smo zato v zaglavje vkljucili tudi status izdelanosti gesla
(strojno pripravljeno geslo na Sliki 1).

CJVksopomenkeso a

Alezbaéa

nnnnnnnnnnnnnnnnnnnnn

nnnnnnnnn

Slika 1: IztoCnica lezbaca v SSSS 2.0: klik na opozorilno ikono odpre pojasnilo.

Protokol dodajanja sopomenk (in skladno tudi protipomenk) smo
nadgradili, da bodo predlagani besedi ali zvezi uporabnice in uporab-
niki lahko dodali tudi slovarsko oznako oz. oznake. Privzeta izbira je,
da je uporabniski predlog “brez oznake”, ostale moznosti so na voljo v
spustnem meniju (Slika 2). V razlicici SSSS 2.0 so na klik na voljo ozna-
ke sovrazno, grobo in izraZa negativen odnos, poleg tega pa okence, v
katerega je mogoce vtipkati morebitno drugo oznako.
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CJVisopomenke.. =

Ajeba

Sopomenke  Protipomenke

©

omenke + Prispevajte svoj prediog

Slika 2: Iztocnica jeba v SSSS 2.0: uporabnisko dodajanje nove sopomenke in slovarske
oznake.

Pomen in raba oznak sovrazno, grobo in izraZza negativen odnos
je razloZena in ponazorjena s primeri, s ¢imer bo lahko doseZena do-
lo¢ena stopnja enotnosti uporabniskega oznacevanja (informacije so
na voljo na klik, gl. ikono (i) na Sliki 2). Predvideno pa je, da bodo
uporabniki oznake mestoma interpretirali in uporabljali drugace, kot
bi jih slovaropisci. Vse dodane oznake bodo (skupaj z dodanimi so-
pomenkami oz. protipomenkami) preverjene in uporabniski predlogi
bodo dragoceno gradivo ne le za dopolnitev odprto dostopne slovar-
ske baze, ampak tudi za analize SirSega dojemanja oznacevalnega sis-
tema ter dometa in meja oznak za negativno vrednotenje. Prav tako
pomemben uvid bodo ponudile ro¢no vpisane oznake, ki jih bomo
analizirali z vidika vsebine in pogostosti ter uporabili izsledke za na-
daljnji razvoj slovarja.

7 Sklep in nadaljnje delo

Sodobno slovaropisno delo ima ob zavedanju ideoloskosti, vkljuceva-
nju novih pristopov, uporabi tehnologije, moci mnozic itd. danes veliko
moznosti, da tudi vprasanja oznacevanja konotacije naslavlja na novo
in zanj pripravlja inovativne resitve (Gorjanc, 2017, str. 154).
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V prispevku smo opisali, kako poteka obravnava sovraznega in gro-
bega besediSca v SSSS in katere spremembe so na voljo v razlicici 2.0.
Resitve naslavljajo dve pomembni znacilnosti SSSS: njegovo strojno iz-
delanost in odprtost, da pri razvoju slovarja sodeluje tudi uporabniska
skupnost. V novi razlicici slovarja so sovraznemu in grobemu besediscu
pripisane slovarske oznake oz. opozorilne ikone s pojasnili o moznih
ucinkih rabe in dodana je moznost, da uporabniki pripisejo oznako svo-
jim predlogom sopomenk.

Prepoznano sovrazno in grobo besedisce bo koristno tudi pri izde-
lavi drugih virov, kjer se za pomene izbirajo reprezentativne kolokacije
in zgledi. Pri izdelavi novih gesel za Kolokacijski slovar sodobne slo-
venscine (Kosem et al., 2018b) npr. Ze zdaj pri pripravi podatkov (pred
slovaropisno analizo) oznacujemo kolokacije, ki vsebujejo sovrazno in
grobo besedisCe, pa tudi besedisce, ki izraza negativen odnos. Tako
slovaropiske in slovaropisce opozorimo na potencialno problematic-
ne kolokacije in posledi¢no pohitrimo delo oz. se izognemo vkljuceva-
nju problematicnih vsebin. Seznami problemati¢nega besedisca, ki jih
uporabljamo trenutno, so pripravljeni ad hoc iz odprto dostopnih je-
zikovnih virov in precej krajsi od seznamov, ki bodo (lahko) nastali na
osnovi predstavljenega dela.

Izrazanje negativhega odnosa je pogosto vezano na posamezen
pomen besede, zato bo velik del naloge izvedljiv Sele ob pripravi po-
mensko ¢lenjenih gesel. Pri pomenski ¢lenitvi in nadaljnjem oznaceva-
nju gradiva SSSS bomo uporabljali metodologijo, ki jo razvijamo pri iz-
delavi Velikega slovensko-madzarskega slovarja (Kosem et al., 2018a)
in podatke oz. informacije, ki so na voljo v obstojecih odprto dostopnih
virih za slovenscino. Preizkus prenosa metodologije smo izvedli pod
okrilijem projekta Nadgradnja temeljnih slovarskih virov in podatkovnih
baz CIVT UL, kjer je bila med cilje vklju¢ena tudi nadgradnja SSSS z
2.000 pomensko Clenjenimi gesli, ki imajo slovaropisno pregledane in
razvrscene sopomenke ter kolokacije.

Nadaljnji razvoj v tej smeri omogoca predvsem projekt Nadgradnja
portala jezikovnih virov CIVT, ki poteka v letih 2022-2023, financira ga
Ministrstvo za kulturo. V okviru projekta se izdeluje urejevalnik za Di-
gitalno slovarsko bazo (DSB — ta ob drugih tipih podatkov vsebuje tudi
kolokacijske podatke in podatke o sopomenskosti), kar omogoca lazje
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pomensko clenjenje vecje koliCine izto¢nic. V okviru istega projekta v
DSB integrirana vecja koliCina pomenskih podatkov iz slovarjev, enciklo-
pedij in podobnih virov, ki so bili odkupljeni v okviru projekt Razvoj slo-
venscine v digitalnem okolju in so bili dani v odprt dostop. Ob uposteva-
nju korpusnih podatkov, ki so Ze vkljuceni v slovaropisni proces, je s tem
omogoceno tudi strojno grucenje pomenov (ang. word sense induction)
na ravni vseh iztocnic, ki so trenutno vkljucene v slovarsko bazo.

Zato bi bilo v nadaljnje premisleke glede sovraznega in grobe-
ga besedisca znotraj koncepta odzivnega slovarja smiselno celoviteje
vkljuciti tudi analizo okoliSCin rabe, kar je do neke mere mogoce izve-
sti tudi strojno. Zanimivo bi bilo obravnavati zaznavanje in presojanje
sovraznosti, grobosti v razlicnih tipih besedil, npr. medijskih. Ob tem
se odpira tudi vpraSanje formalnosti in neformalnosti polozZajev, na
katere se ta presoja nanaSa: ali posega na vse ravni izrazanja ali gre
zgolj za formalne, javne poloZaje in ali je neodvisna od generacijske ali
kake druge pripadnosti presojevalca. V tej luci bi bilo lahko zanimivo
sodelovanje jezikoslovk in jezikoslovcev s strokovnjakinjami in stro-
kovnjaki s podrocja sociologije, etnologije, antropologije, psihologije,
ki obravnavajo druzbene okolisCine, generacijske kontekste, formalne
in neformalne pozicije itd. Ob vsem naStetem se je treba zavedati, da
slovaropisje naslavlja zlasti pojavnosti sovraznosti in grobosti, ki so v
besedilnem kontekstu leksikalno izraZzene. Tudi s tega vidika bi bilo
delo smiselno povezati s podrocji Zanrske analize, pragmatike, kriti¢ne
analize diskurza, strojne identifikacije sovraznega govora in podobnih
pristopov, ki naslavljajo prikrite, implicitne, posredne nacine izrazanja
sovraznosti 0z. negativnega vrednotenja nasploh.
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Negative Vocabulary in the Thesaurus of Modern Slovene 2.0

The paper describes an upgraded version of the Thesaurus of Modern Slovene
1.0, which is currently the largest open-access collection of Slovene syno-
nyms generated automatically. The creation of the thesaurus has introduced
a new type of dictionary, referred to as a responsive dictionary, which allows
the data to respond continuously to the opinions of the contributing language
community. The upgrade was motivated by the results of a survey of the user
community’s attitudes towards the Thesaurus of Modern Slovene, which re-
vealed a lack of dictionary labels, particularly for non-neutral vocabulary. As a
result, the updated version of the thesaurus focuses on developing solutions
for identifying and annotating extremely offensive and vulgar vocabulary. To
address this, the digital medium is utilized to display information about po-
tentially problematic vocabulary in new ways. The updated version of the the-
saurus incorporates a combination of warning icons and longer explanations
to provide a clear visual tag as well as an explanation about the potential con-
sequences of word use. The identification of potentially negative words was
primarily conducted manually. Synonym sets were exported from the diction-
ary database, ordered in semantic clusters, and reviewed by students who
were provided with brief instructions to identify potentially negative words,
such as elements of hate speech (discrimination based on race, ethnicity,
gender, sexual orientation, or disability), negative attitudes (related to social
status, wealth, behaviour and character, appearance, etc.), and vulgarity (re-
lated to taboo topics, e.g., sexuality, bodily excretions, and violence, in the
typical informal speech situation). The decisions made by the students were
reviewed and modified by a team of linguists, based on corpus data. As re-
sponsiveness is a key concept of the thesaurus, involving the user community
in future labelling procedures is an important part of the preparation of final
labelling solutions.

Keywords: thesaurus, responsive dictionary, dictionary labels, communica-
tive purpose, user community
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1 Introduction

Hate speech and other forms of socially unacceptable discourse have
a negative effect on society (Delgado, 2019; Gelber and McNamara,
2016). For instance, calls to action targeting specific demographics on
social media have been shown to lead to offline consequences such
as real-world violence (Siegel, 2020). Linguistically, socially unaccep-
table attitudes are often disseminated in a dissimulated form, using
pragmatic markers which superficially lessen the strength of intolerant
claims or violent calls to action; nevertheless, the discursive markers
of such dissimulated discourse are still not well known (Lorenzi-Bailly
and Guellouz, 2019), especially outside of English social media.
Inthis paper, we investigate how Slovenian modal expressions con-
tribute to the dissimulation of unacceptable discourse on social media
at the interface between grammar (that is, syntax and semantics) on
the one hand and discourse pragmatics on the other. We first perform
a quantitative analysis, where we look at how the use of epistemic
modals, which convey the speaker’s truth commitment, and the use of
deontic modals, which convey how the world ought to be according to
a set of contextually determined circumstances, differ between unac-
ceptable and acceptable discourse in the case of Slovenian Facebook
comments obtained from the FRENK corpus (Ljubesi¢ et al., 2021).
What follows is a qualitative discussion of all the observed modals.*
We first discuss how the meaning of deontic necessity, which corre-
sponds to some kind of obligation that needs to be fulfilled by the agent
of the modalized proposition, can have a secondary pragmatic mean-
ing that is akin to face-saving observed with epistemic modals and that
arises with syntactically impersonal modals. We then discuss the only
deontic likelihood modal, which is the adverb/particle naj (“should”)
co-occurring with a verb in the indicative mood, and discuss its usage

1 This paper extends our previous proceedings paper (Lenardi¢ and Pahor de Maiti, 2022)
along three dimensions. First, we make the quantitative analysis in Section 5 more precise
by calculating the statistical significance for all the pairwise frequencies rather than just
the overall differences. Second, in Section 6, we no longer exclusively discuss necessity
modals but also the logically weaker modals — that is, those denoting likelihood or possibil-
ity. Third, we take into account an additional modal — that is, dovoliti —, which was omitted
from the proceedings paper, while also taking into account the possible aspectual variation
in verb forms.
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inviolent discourse from the perspective of its implicit subject-oriented
semantics (Stegovec, 2019). Lastly, we discuss the deontic possibility
modals denoting permission and their interaction with negation, which
yields a lack of permission reading.

We then turn to the epistemic modals. We show that certainty and
likelihood epistemics are primarily used to achieve a face-saving effect
in pragmatics, and that they often occur in ironic contexts. We discuss
how irony affects face-saving and its interaction with the underlying
epistemic modality, claiming that what is being communicated with
epistemics in such cases is often not truth commitment but the at-
tenuation of controversial or impolite claims. For epistemic possibility
modals, we also discuss their so-called concessive role in discourse
(Palmer, 2014) in relation to the interaction between face-saving and
the underlying epistemic meaning.

The paperis structured as follows. Section 2 presents the semantic
and pragmatic properties of epistemic and deontic modals, while Sec-
tion 3 presents some of the related corpus-linguistic work on modality
in socially unacceptable discourse. Section 4 describes the make-up
of the FRENK corpus in terms of the subtypes of socially unaccepta-
ble discourse and the criteria for the selection of the analysed modals.
Section 5 presents the quantitative analysis, wherein epistemic and
deontic modals are compared between the acceptable and unaccep-
table supersets in FRENK. Section 6 presents the qualitative analysis,
where deontic and epistemic necessity modals are discussed in rela-
tion to the way grammar interfaces with the pragmatics. Section 7 con-
cludes the paper.

2 Theoretical background

2.1 Semantic assumptions

Modal expressions are sentential operators that interpret a prejacent
proposition within the irrealis realm of possibility (Kratzer, 2012). In terms
of their lexical semantics, modal expressions are underspecified in the
sense that they only encode the so-called modal force, which ranges from
possibility via likelihood to necessity (Kratzer, 2012; von Fintel, 2006). The
possibility, likelihood or necessity expressed by the modal is interpreted
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relative to what goes on in the actual world, but this meaning component
is not, in contrast to modal force, lexically encoded by the modal but rath-
er determined by the linguistic or even extra-linguistic context.

In this paper, we look at two such contextually determined inter-
pretations of modal expressions — the epistemic interpretation on the
one hand and the deontic interpretation on the other (Coates, 1983;
Kratzer, 2012; Palmer, 2014; von Fintel, 2006). Epistemic modals tie
the evaluation of the possibility, likelihood, or necessity to the speak-
er’s knowledge about the actual world. For instance, the possibility ad-
verb morda in (1), taken from the FRENK corpus, has the reading which
says that there is a possibility that the referents of the indefinite subject
nekaj jih (“some of them”) will stay in the country. This possibility read-
ing is epistemic as it conveys that the speaker is not sure whether the
possibility of their staying will actually turn out to be the case.?

(1) [Nlekajjih bo morda ostalo v nasih krajih.
“Some of them will possibly stay in our country.”

By contrast, deontic modals do not tie the evaluation of possibility
or necessity to the speaker’s knowledge but to some contextually de-
termined authority, such as a set of rules, the law, or even the speaker
(Palmer, 2001, 10). An example of a deontic modal is the verb dovoliti
in example (2), again taken from FRENK. This verb also denotes possi-
bility in terms of modal force, so the deontic possibility reading roughly
translates to they should not be given the possibility (i.e., be allowed) to
change our culture.

(2) [Sleveda se jim ne sme dovoliti da bi spremenil naso (sic) kulturo.
“They should not be allowed to change our culture.”

A single modal can have different readings in terms of modality
type. This is, for instance, the case with the necessity modal morati,
where the epistemic reading in (3a) conveys that the speaker is certain
(i.e., epistemic necessity) that whomever they are referring to is a bona
fide Slovenian. By contrast, the deontic reading in (3b) says that what
needs to be necessarily done is preparing for the competition.

2 Forease of readability, the modal under scrutiny is typeset in italics.
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(3) a. Ta mora biti pravi Slovenec, ni dvoma.
“He must be a bona fide Slovenian, no doubt about it.”

b. Pripraviti se bodo moralitudi na konkurenco, kije zdaj Se nimajo.
“They must also prepare for the competition which they do not
have.”

(Roeder and Hansen, 2006, p. 163)

Lastly, note that lexical semantic notions relating to modal force,
such as possibility and necessity, should not be conflated with related
interpretative notions, such as uncertainty and certainty, which, how-
ever, are not lexically entailed. To exemplify, while the adverb mogoce
and the related predicative adjective mogoc¢ are both invariably pos-
sibility modals, they need not necessarily always express uncertainty
under the epistemic reading. This can be seen when they are paired up
with negation, which is interpreted below the modal in the case of the
adverb mogoce, yielding the uncertainty reading, and above the modal
in the case of the adjective mogo¢ (inflected for neuter -e because of
the subjectless syntax of the matrix clause), yielding the certainty read-
ing, as shown by the paraphrases of (4).3

(4) a. Mogoce ni bila dovolj socialna.
“It is possible that she was not sociable enough.”
a. [N]i mogoce, da bi bil islam na enaki stopnji kot Zahod.
“It is not possible that Islam is on the same level as the West.”

The fact that (4a) has a weaker interpretation than (4b) is thus a
compositional effect of the different relative scopes of negation, even
though at their core both modals still express possibility, as is also
indicated by the paraphrases. Being lexically entailed, the force is a
stable semantic property of a modal expression, which is why we will
refer to a modal such as mogoce as a “possibility modal” rather than an
“uncertainty modal” (even though it turns out that the adverbial use of
mogoce always expresses uncertainty and never certainty in FRENK)
through the rest of the paper.

3 While example (4a) is from FRENK, (4b) is from the Slovenian reference corpus Gigafida
2.0 (Krek et al., 2019), as such negated instances of the adjectival form are not present in
FRENK.
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2.2 Modals pragmatically

Because of the intensional semantics of modals and the contextual
variability of the way in which the modal force is interpreted, modals
are able to play several (often overlapping) roles in discourse. In func-
tionalist terms, they are important mainly from the perspective of the
interpersonal dimension of communication (Halliday, 1970).

Interpersonally, epistemic modals are used in both positive and
negative politeness strategies to satisfy the positive face needs of the
speakers and the addressee, i.e., the need to be liked by the interlocu-
tor, as well as their negative face needs, i.e., the need to act indepen-
dently (Brown and Levinson, 1987). Epistemic modals show the follow-
ing three pragmatic uses (Coates, 1987) related to Brown and Levin-
son’s (1987) Politeness Theory. First, they are used as part of the nega-
tive politeness strategy to save the addressee’s negative face, when for
instance the speaker tries to facilitate open discussion by not assuming
the addressee’s stance on the conversational issue in advance. Second,
epistemic modals can be used as an addressee-oriented positive po-
liteness strategy, which involves the preservation of the positive image
of the addressee and prevents them from feeling inferior to the speak-
er. Finally, they are used as part of a speaker-oriented positive polite-
ness strategy, which involves the preservation of the positive image of
the speaker by enabling the smooth withdrawal from a statement that
can be perceived as a boast, threat, or similar.

Related to such politeness strategies, modals fulfil the conversa-
tional role of so-called hedging or boosting devices (Hyland, 2005).
Epistemic modals function as hedges when the speaker uses them to
reduce their commitment to the truth of the propositional content —
i.e., to signal their hesitation or uncertainty with regard to what is be-
ing expressed, which is a type of face-saving strategy in and of itself
(Gonzalvez Garcia, 2000; Hyland, 1998a). In terms of modal force, it is
weak epistemic modals denoting possibility that typically correspond
to hedges, though certain necessity modals can also acquire such a
function in certain contexts, as we will show in the qualitative analysis.

Strong epistemic modals, which express the certainty or high com-
mitment of the speaker to the truth of the utterance, typically function
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as boosters and are used by the speaker to convince his or her au-
dience, make his or her utterance argumentatively stronger, close the
dialogue for further deliberation (Vukovic, 2014), stress the common
knowledge and group membership (Hyland, 2005), and so forth. Such
boosters can also be used manipulatively to boost a claim that is oth-
erwise controversial or highly particular (Vukovic, 2014).

Deontic modality also fulfils interpersonal roles in communica-
tion. Because deontic modals express notions such as obligation and
permission, they have to do with negotiating social power between
an authority and the discourse participant to whom the permission is
granted or obligation imposed upon (Winter and Gardenfors, 1995).
Deontic statements often involve a power imbalance between inter-
locutors (which is especially evident in cases when it is not in the inter-
est of the agent to fulfil the obligation), so the use of deontic modals
is often paired up with other pragmatic devices denoting politeness or
face-saving. Politeness is thus “an overarching pragmalinguistic func-
tion that can be overtly or covertly marked in deontic and epistemic
modal utterances” (Gonzalvez Garcia, 2000, p. 127).

3 Related work on modality in socially unacceptable
discourse

The linguistic and pragmatic characteristics of modality in online so-
cially unacceptable discourse have not yet been extensively explored
in the literature. One exception is the work done by Ayuningtias, Pur-
wati, and Retnaningdyah (2021), who analyse YouTube comments
related to the 2019 Christchurch mosque shootings in New Zealand.
They find that clauses with deontic modals outnumber those with epis-
temic modals, and that the main discursive strategy of commenters
in socially unacceptable comments is to use deontic modals to incite
violent action against members of the Muslim community.

Other corpus linguistic studies investigate modal markers from
the perspective of stance. Chiluwa (2015), for example, analyses the
stance expressed in the tweets of two radical militant groups, Boko
Haram and Al Shabaab. Among other stance-related elements, she in-
vestigates the use of hedges (including weak epistemic modals) and
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boosters (including strong epistemic modals). The results show that
boosters are more frequent than hedges, although their overall fre-
qguency in the data was low. According to the author, the low frequency
of hedges shows that radicalist discourse does not exhibit the tenden-
cy to mitigate commitment, which goes hand in hand with the slightly
higher presence of boosters that are used as a rhetorical strategy to
support (possibly unfounded) statements and to influence, radicalize
and win over their readers by projecting assertiveness.

Another study on stance in this context is by Sindoni (2018), who
looks at the verbal and multimodal construction of hate speech in Brit-
ish mainstream media. She analyses epistemic modal operators (among
other related devices) in order to uncover the writer’s stance and attitude
towards the content conveyed in the news item. She finds that modality
is strategically used to present the author’s opinions as facts, while the
opinions of others are reported as hypotheses and assumptions.

4 The FRENK corpus

4.1 Corpus make-up

For this study, we have used FRENK, a 270,000-token corpus of Slo-
venian Facebook comments of mostly socially unacceptable discourse
(Ljubesi¢ et al., 2019). The Facebook comments in the FRENK corpus
concern two major topics — migrants, generally in the context of the
2015 European migrant crisis, and the LGBTQ community, mostly in
the context of their civil rights —and are manually annotated for several
different kinds of discourse.* The annotations distinguish whether the
discourse is aimed towards a target’s personal background, such as
sexual orientation, race, religion, and ethnicity, or their belonging to a
particular group, such as political party. They also distinguish the type
of the discourse itself, which falls into four broad categories, one being
acceptable discourse and the others different kinds of socially unac-
ceptable discourse (Pahor de Maiti et al., 2019, p. 38):

« Acceptable discourse

+  Socially unacceptable discourse

4 The annotations are performed on the comment level while also taking into account the fea-
tures of the entire discussion thread.
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«  Offensive discourse, which corresponds to abusive, threaten-
ing or defamatory speech that is targeted towards someone on
the basis of their background or group participation.

«  Violent discourse, which contains threats or calls to physical
violence and is often punishable by law (Fiser et al., 2017, p.
49).

- Inappropriate speech, which contains offensive language but
is not directed at anyone in particular.

For our study, we have created two subsets of comments: the ac-
ceptable subset containing comments tagged as acceptable, and the
unacceptable subset containing comments tagged as offensive, violent
or inappropriate. This decision is based on the frequency distributions
shown in Table 1.

Table 1: The make-up of the FRENK corpus in terms of socially (un)acceptable discourse

Subcorpus Tokens

Acceptable 92,922 34%
Offensive 143,948 53%
Inappropriate 1,471 1%
Violent 8,789 3%
Not relevant 24,572 9%
b2 271,702 100%

The FRENK subcorpora are uneven in terms of size, with the violent
and inappropriate sets contain significantly fewer comments than the
acceptable and offensive sets. Because violent discourse is generally
less frequent than offensive discourse in linguistic corpora,® it is dif-
ficult to annotate automatically (Evkoski et al., 2022), so one of the
crucial features of FRENK is the fact that the annotations into discourse
type were done manually, employing eight trained annotators per Fa-
cebook comment (LjubeSic et al., 2019, p. 9). Note that about 9% of
the Facebook comments are marked as not relevant, which refers to
comments with incorrect topic classification (ibid., 5).

5 Thisis also a result of the EU Code of conduct and terms of service of social media platforms,
according to which content deemed illegal due to its hateful character needs to be taken
down.
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The latest, that is, version 1.1, of the FRENK corpus, which also in-
cludes texts in Croatian and English, is available for download from the
CLARIN.SI repository (Ljubesic et al., 2021). However, the online ver-
sion, which is accessible through CLARIN.SI's NoSketch Engine con-
cordancer and which we have used for the purposes of this paper,®is
not yet available to the public.

4.2 The modals analysed in the study

Table 2 shows that there are 13 modal expressions used in the study.
We have selected the modals using two criteria.

The first criterion is the modal’s tendency towards a single modal
reading. As discussed in Section 2.1, modals are in principle ambigu-
ous in terms of the modality type. However, corpus data show that cer-
tain modals have an overwhelming preference for a single reading. For
instance, while the modal auxiliary morati can theoretically have both
the epistemic and deontic interpretations (Roeder and Hansen 2006,
pp. 162-163), as was shown in (3), the epistemic reading (3a) is ac-
tually extremely rare in attested usage, and in the case of the FRENK
corpus completely non-existent.” Similarly, whenever the adverb najinp
is used in the indicative rather than conditional mood (glossed with the
subscript IND in Tables 2 and 4 and through the rest of the paper), its
meaning is always some shade of the deontic reading (command, wish,
etc.). Thus, all the modals in Table 2 are either unambiguously deon-
tic or unambiguously epistemic, so they function as a robust set for
testing how deontic and epistemic modality manifests itself in differ-
ent types of discourse without confounding examples with unintended
interpretations.

6 https://www.clarin.si/noske

7  With the exception of potrebno, the frequency counts were performed on lemmas, as
this is sufficient for distinguishing the part of speech as well. For instance, the lemma
mogoce corresponds to the adverbial forms, whereas the lemma mogo¢ corresponds to
the adjectival ones; however, the adjectival form when used predicatively is consistently
ambiguous between the non-epistemic and epistemic interpretations, see Lenardi¢ and
Fiser (2021) for discussion and examples. In the case of potrebno, we queried the word
form, as the lemma potreben also yields attributive uses (which are irrelevant because
we are focusing on sentential modality), whereas the word form potrebno reliably yields
the predicative uses.
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Table 2: The analysed modals; AF stands for absolute frequency

Modal Syntax Modality Force AF
najino Adverb Deontic Likelihood 886
morati Verb Deontic Necessity 489
treba Adjective Deontic Necessity 306
smeti Verb Deontic Possibility 150
verjetno Adverb Epistemic Likelihood 123
mogoce Adverb Epistemic Possibility 92
potrebno Adjective Deontic Necessity 65
dovoliti Verb Deontic Possibility 60
morda Adverb Epistemic Possibility 46
najbrz Adverb Epistemic Likelihood 29
ziher Adverb Epistemic Necessity 25
dopustiti Verb Deontic Possibility 19
zagotovo Adverb Epistemic Necessity 16
> 2245

The catenative possibility verbs dovoliti and dopustiti also have the
imperfective forms dovoljevati and dopuscati. As they are rarer than
their perfective variants (i.e., 55 instances of dovoliti vs. five instanc-
es of dovoljevati and 11 instances of dopustiti vs. eight instances of
dopuscati), they are counted in Table 2 under the morphologically less
complex perfective forms. However, the aspectual distinction does not
affect, at least in the FRENK data, the modality type, which stays de-
ontic; the imperfective form in (5b) only seems to trigger or emphasize
the continuous interpretation of the permission.

(5) a. Sloveniji ne bomo dovolili nastanka nasilnih band.
“We won’t allow violent gangs to form in Slovenia.”
b. Problem je v politiki, katera dovoljuje islamizacijo nase dezele
“The problem is in politics, which continues to allow the
Islamization of our land.”

The imperfective form of dopustiti is said to have an epistemic (or
rather, doxastic) interpretation (Mocnik, 2019), as shown in the con-
structed example in (6), which conveys that the speaker is not certain
where the referent of the null subject of the embedded clauses is located.
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(6) Dopuscam, da je notri, in dopusc¢am, da je zunaj.
“He might be inside and he might be outside.”
(Mocnik, 2019, p. 422)

However, in FRENK all instances of imperfective dopuscati con-
vey the deontic interpretation of permission, as shown in the corpus
example in (7). As with dovoliti and dovoljevati, the aspectual distinc-
tion does not affect the modal interpretation, which invariably stays
deontic.

(7) [Slamo Slovenija dopusca izdajalcem i[n] koloborantom, da
serjejo po drzavi
“Only Slovenia allows traitors and collaborators to shit all over
the country.”

The second criterion concerns the fact that some lexemes known
to convey modal interpretations also occur frequently with a super-
ficially similar propositional meaning that, however, is not modal.
On such case is the adverb itak, as in example (8), also taken from
FRENK.®

(8) Krscanstvo pa itak izvira iz istih krajev kot islam in juduizem (sic).
“Of course, Christianity comes from the same place as Islam and
Judaism.”

This adverb differs from, for example, the certainty adverb zago-
tovo in that it does not convey the speaker’s degree of certainty,” but

8  With these two criteria as filters, it does not appear that many modals have been excluded
from our study — that is, in Slovenian, ambiguous modals do not outnumber the unambigu-
ous ones, at least not considerably. For instance, most of the modals discussed by Roeder
and Hansen (2007) in their overview of Slovenian modal expressions are included in our
study (the two exceptions being lahko, which is consistently ambiguous between epistemic,
ability i.e. “dynamic”, and deontic readings, and utegniti, which is ambiguous between ability
and epistemic readings). Note that the findings presented in this paper are not generalizable
to the ambiguous modals like lahko; one would first have to manually annotate (a subset of)
them to determine how frequent their different readings are, which is beyond the scope of
the present paper.

9  Zagotovo has the synonym gotovo; we have excluded it from our overview because it is too
frequently used in the non-modal sense, as in (1), which is mostly typical of non-standard
Slovenian.

(1) Postrelit in gotovo.
“Shoot them all — that’s the end of it.”
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rather simply intensifies whatever he or she knows to be actually the
case (the historical-geographic source of Christianity). Because such
non-modal readings are usually as frequent as the modal meaning in
attested usage, we have omitted them from our study.

Lastly, note that in terms of syntactic category the modals in Ta-
ble 2 do not constitute a homogeneous set. While most modals are
syntactically adverbs (e.g., morda, ziher), some are verbs selecting for
finite clausal complements, such as dovoliti in (2) and dopuscatiin (7),
verbs selecting for non-finite complements, such as morati in (3), and
predicative adjectives (of the syntactic frame It is necessary to) select-
ing for non-finite complements, such as treba (see the examples in
Section 6.1.1). However, such syntactic differences have no bearing on
the modal interpretation — in all cases, the modals remain sentential
operators that take semantic scope over the proposition denoted by
the clause.

5 Quantitative analysis

5.1 The distribution of the modals between acceptable and
unacceptable discourse

Tables 3 and 4 show how the Slovenian modals are distributed be-
tween the acceptable and unacceptable subsets for the unambigu-
ously epistemic and deontic modals, respectively. The unacceptable
subset brings together the three subtypes — offensive, inappropriate,
and violent — introduced in Section 4.1. The acceptable and unaccep-
table sets contain 92,922 and 154,208 tokens, respectively.

In the epistemic set (Table 3), half of the modals — that is, the pos-
sibility modal mogoce and the necessity modals ziher and zagotovo —
are more frequent in the corpus of unacceptable discourse, while the
remaining 3 modals — that is, the possibility modal morda and the logi-
cally synonymous likelihood modals najbrZ and verjetno — are more
frequent in the subset of socially acceptable discourse. Overall, the six
epistemic modals are 1.2 times more frequently used in acceptable
discourse than they are in unacceptable discourse.
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Table 3: The distribution of epistemic modals in the FRENK corpus; AF stands for absolute
frequency and RF for relative frequency, normalized to a million tokens

Acceptable Unacceptable
Modal AF RF AF RF A/U LL P DIN
verjetno 52 559.6 66 428.0 1.3 2.1 0.1508 13.3
morda 24 258.3 19 123.2 2.1 5.8 0.0156 354
mogoce 29 3121 55 356.7 0.9 0.3 0.5581 -6.7
najbrz 12 129.1 13 84.3 1.5 1.1 0.2898 21.0
zagotovo 3 32.3 13 84.3 0.4 2.7 0.1011 -44.6
ziher 8 86.0 15 97.3 0.9 0.1 0.7791 -6.0
> 128 1,377.4 181 1,173.8 1.2 1.9 0.1676 7.9

The distribution is reversed in the set of unambiguously deontic
modals (Table 4). As shown in the U/A column, all modals, save for
the possibility verb smeti (“to allow”), are more characteristic of unac-
ceptable rather than acceptable discourse, with the deontic necessity
adjective treba and deontic likelihood adverb najinp (“should”) showing
the largest preference for the unacceptable set. Overall, the seven de-
ontic modals are 1.3 times more frequently used in socially unaccepta-
ble discourse than they are in acceptable discourse.

Table 4: The distribution of deontic modals in the FRENK corpus

Acceptable Unacceptable

Modal AF RF AF RF U/A LL p DIN
najmo 227 2,442.9 583  3,780.6 1.5 331 86x107 =215
morati 151 1,625.0 292 1,893.6 1.2 2.4 0.1238 -7.6
87 936.3 197  1,277.5 1.4 6.0 0.0139 -15.4
smeti 41 441.2 60 389.1 0.9 0.4 0.5364 6.3
potrebno 24 258.28 41 265.9 1.0 0.0 0.9101 -1.5
dovoliti 18 193.7 38 220.5 1.1 0.7 0.3939 -12.0
4 43.1 15 97.3 2.3 2.4 0.12 -38.6
> 552 5,940.5 1226  7,924.5 1.3 334 6.5x107° -14.5

Statistically, we have tested the differences in pairwise frequencies
for all modals, as well as the overall differences between the unaccep-
table and acceptable sets in both the epistemic (Table 3) and deon-
tic (Table 4) modals. We have used the log-likelihood statistic, which
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“establish[es] whether the differences [between pairwise frequencies
in two corpora with different sizes] are likely to be due to chance or
are statistically significant” (Brezina, 2018, pp. 83-84). The formula
for calculating the log likelihood statistic is given in (9), where the ob-
served values 0, correspond to the absolute frequencies of a modal
in the unacceptable and acceptable sets. The loglikelihood value, la-
belled LL, is given in the antepenultimate column in each table.

(9) 2 x (0, x ln(&) + 0, % ln(%))
Ey E,

Inthe epistemic set (Table 3), only one out of the six modals shows
a statistically robust difference between the acceptable and unaccep-
table sets at p < 0.05 — that is, morda, whose LL value is 5.8 and p
= 0.0156. The overall greater occurrence of epistemic modals in the
acceptable set (AF = 128 tokens, RF = 1,377.4 tokens/million) than in
the unacceptable set (AF = 181 tokens, RF =1,173.7 tokens/million) is
statistically unreliable; LL=1.9, p = 0.1676.

In the deontic set (Table 4), only two out of the seven modals show
a statistically robust difference — the likelihood modal najinp (LL = 33.1,
p = 8.6x107%) and the necessity modal treba (LL = 6.0, p = 0.0139).
However, in contrast to the epistemic set, the overall greater occur-
rence of deontic modals in the unacceptable set (AF = 1226 tokens; RF
=7,924.5 tokens/million) than in the acceptable one (AF = 552 tokens;
RF = 5,940.5 tokens/million) is statistically significant at the same cut-
off point; log likelihood = 33.4, p = 6.5x107°.

Using the online tool Calc (Cvréek, 2021), we have also calculated
the Difference Index (DIN) — an effect-size metric — for all the pairwise
differences in frequency. The DIN values, which are given in the final
columns of Tables 3 and 4, are calculated using Fidler and Cvrcéek’s
(2015, p. 230) formula in (10), where RF, and RF, are the respective
relative frequencies of the modals in the acceptable and unacceptable
sets.

(10) DIN = 100 x 2=k

RF;+ RF,

The lines in (11) say how the DIN values are to be interpreted
(ibid.).
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(11) a.DIN =-100: the word is present only in corpus 2 (i.e.,
unacceptable set) but not in corpus 1 (i.e., acceptable set)
b. DIN = O: the word occurs equally often in corpora 1 and 2
(i.e., in the acceptable and unacceptable sets)
c. DIN = 100: the word is present only in corpus 1 (i.e.,
acceptable set) but not in corpus 2 (i.e., unacceptable set)

The highest DIN values belong to the modals morda (35.4) and
najbrz (21.0), indicating their greatest preference for the acceptable
set, while the lowest belong to zagotovo (—44.6), dopustiti (-38.6)
and najinp (-21.5), indicating the modals’ preference for the unac-
ceptable set.

Note that out of these five modals with high/low DIN values, only
morda and najinp also show statistically robust differences according
to the log-likelihood test, while dopustiti, zagotovo, and najbrZz show
statistically unreliable differences. It is likely that the insignificant dif-
ferences are due to the relatively small size of the FRENK corpus, and
the attendant fact that all modals save for najip have quite low abso-
lute frequencies (e.g., 19 frequencies of occurrence for dopusititi in Ta-
ble 4). We do note, however, that even if we were to disregard najinp as
a possible statistical confounder, the overall difference in the deontic
set would remain significant, LL = 6.7, p = 0.009.

5.2 Comparison with Previous Work

The findings presented in the previous subsection are related to those
in the literature (see Section 3) as follows. Just like in Ayuningtias,
Purwati, and Retnaningdyah’s (2021) work on socially unaccepta-
ble discourse in YouTube comments, our deontic modals outnumber
epistemic modals in both the acceptable and unacceptable sets (e.g.,
1,226 deontic modals vs. 181 epistemic modals in the unacceptable
set). Second, both modals of epistemic necessity in Table 3 — that
is, zagotovo and ziher (“certainly”) — differ from most of the weaker
modals, like morda (“possibly”) and najbrz (“likely”), in that they are
more frequent in unacceptable discourse; this is similar to the find-
ing by Chiluwa (2015), who shows that strong epistemic modals are
more frequent than weak ones in the case of tweets by radical militant
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groups. However, and in contrast to Chiluwa (2015), our statistically
robust finding is not the difference in modal force, but rather the differ-
ence in modality type, as discussed above.

6 Qualitative analysis

6.1 Deontic modals in violent discourse

In Section 5, it was shown that deontic modals are more typical of un-
acceptable discourse than they are of acceptable discourse, a finding
that was shown to be statistically robust.

Table 5: The distribution of deontic modals between the offensive and violent subsets of
FRENK; the frequencies are relative and normalized to a million tokens

Modal Acceptable Violent Offensive
treba 936.3 4,437.4 1,083.7
potrebno 258.3 568.9 243.1
dovoliti 183.0 341.3 213.2
smeti 441.2 682.7 405.7
morati 1,625.0 1,479.1 1,910.4
Nnajmp 2,442.9 6,371.6 3,647.2
> 5,893.7 13,881.0 7,5603.3

To look at the pragmatics of deontic modals and their discursive
role in relation to socially unacceptable discourse, let’s first recall from
Section 4.1 that the socially unacceptable discourse in the FRENK cor-
pus is further subdivided into several subtypes. Here we focus on two —
offensive discourse on the one hand and violent discourse on the other.
It turns out that all of the surveyed deontic modals, with the exception
of the auxiliary morati, are consistently more frequent in violent dis-
course than in offensive discourse.'® This is shown in Table 5, where for
instance treba is almost four times as frequent in the violent-speech
subset (RF = 4,437.3 tokens per million) as it is in the offensive subset
(RF =1,083.7 tokens per million).

10 A caveat for comparison, of course, is that the violent subset is much smaller than the ac-
ceptable and offensive sets (see Table 1), which is why we report the general trend rather
than focus on specific pairwise differences.
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6.1.1 Deontic necessity

Let us begin with the observation that treba and morati are synony-
mous, possibly completely so, in terms of modal logic, as both entail
necessities in terms of modal force and invariably have a deontic read-
ing that has to do with a contextually determined obligation. However,
despite the synonymy, treba is by far more frequent in violent speech
than it is in offensive speech, while morati is the only deontic modal
that is more prominent in offensive than in violent speech.

The difference in the distribution of the two synonymous modals
can be tied to the fact that they vastly differ in their communicative
function, which crucially is observable within the same subset. Put
plainly, the chief difference is that treba occurs in considerably more
hateful statements than morati, even though the statements all qualify
asviolent hate speech rather than offensive speech in that some kind of
incitement towards violence is expressed in the modalized statement.

For instance, let’s first consider some typical examples with treba
from the violent subset:

(12) a. To golazen treba zaplinit, momentalno!!!!

“These vermin must be gassed at once!”

b. Pedercine je treba peljat nekam in postrelit.
“Faggots must be taken somewhere and shot.”

c. Ni treba par tiso¢ Voltov, dovolj je 220, da ga strese in opozori,
da bo ¢ez par metrov strazar s pusko.
“We don’t need a couple of thousand volts; 220 is enough to
electrocute them and warn them that, a couple of metres
further on, an armed guard is waiting.”

The chief linguistic characteristic of the treba examples boils down
to lexical choice. The most prominent nominal collocate in the violent
subset for the treba examples, calculated on the basis of the Mutual In-
formation statistic, is golazen “vermin”, which can be seen in example
(12a), where migrants are referred to as such.** According to Assima-

11 As an anonymous reviewer notes, such collocational analysis should be taken tentatively
because of how small the violent subset is in FRENK. For this reason, the presented colloca-
tions might not be a property of violent Slovenian discourse in general, and could be limited
specifically to the FRENK data.
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kopoulos, Baider, and Millar (2017, 41), such metaphoric expressions
“are an intrinsic part of the Othering process, and central to identity
construction”.

In the case of animal metaphors such as M IGRANTS ARE VERM IN, Mi-
grants are conceptually construed and stereotyped as an invasive out-
group that is maximally different from the in-group to which the speak-
er considers themselves to belong (ibid.). The other most prominent
nominal collocate is elektrika (“electricity”); metaphors containing this
lexeme or lexemes related to electricity (volts, to shock, etc.) often
have implied reference, where the undergoers of the verbal event, i.e.,
migrants, are not directly mentioned, as shown in example (12c). Curi-
ously, when the targets of violent speech are not migrants but mem-
bers of the LGBT community, instead of metaphors like golazen, slurs
such as pedri (“faggots”) are used, as in example (12b).

Notice that in example (12c), treba occurs in a negated sentence.
Here, negation takes semantic scope over necessity, which means the
semantic composition of necessity and negation in relation to the propo-
sition is “it is not necessarily the case that P” rather than “it is necessarily
not the case that P”. Pragmatically, negation in this example is interpret-
ed in a similar manner to the so-called metalinguistic negation (Martins,
2020), as the commenter merely objects to the specific number of volts,
but still condones the violent action i.e., the electrocution of migrants.

The examples with morati, on the other hand, are significantly less
lexically charged, as shown in (13), and the statements framed in a
more indirect way.

(13) a. Vse Evropske drzave bi morale bolj grobo udarit po migrantih.
“All European countries should have to strike back more
strictly against migrants.”

b. Kdo nas zas¢itil a moramo mi tud nabavit pistolo.
“Who will protect us? Do we also have to buy a gun?”

c. Evropa bi morala stopiti skupaj hermeticno zapreti meje.
“Europe should have to come together and hermetically
close the borders.”

Even when the morati examples convey that it is necessary that
some kind of action be taken against migrants, as in example (13a),
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the verbs used are such that they no longer convey explicit violent acts,
such as postreliti (“to shoot”), zapliniti (“to gas”), and stresti (“to elec-
trocute”) in the treba examples (12), but express non-violent acts, as in
the case of the verbal phrase zapreti meje “close the borders” in (13c).
Indeed, the calls to violent action with morati are significantly more
tentative, as many of the cases of deontic morati are embedded un-
der the conditional mood clitic bi, which leads to a composite mean-
ing where the deontic necessity is interpreted as a suggestion rather a
direct command, as in examples (13a) and (13c), which is also not the
case with treba.

To sum up the discussion so far, we have observed that while
treba and morati both convey deontic necessity (roughly an obliga-
tion that needs to be met), they occur in quite substantially different
statements in terms of hateful rhetoric in the case of the same type
of unacceptable discourse, i.e., violent speech. Further, morati is also
the only deontic modal which is less typical of violent speech than it
is of offensive speech.

We suggest that the difference is tied to the way the pragmatics of
deontic modals interact with their core syntactic and semantic proper-
ties. As discussed in Section 2.2, pragmatically deontic modals fulfil
the interpersonal function in communication. The interpersonal di-
mension has to do with the fact that the deontic necessity, i.e., obliga-
tion, is ascribed by the speaker to whoever corresponds to the agent of
the verbal event in the modalized proposition; concretely, in the case of
example (13a), the speaker says that it is European countries that have
the obligation to strike back against migrants.

The chief difference between the treba (12) and the morati (13)
examples, manifested in the discussed lexical differences, lies in this
interpersonal pragmatic dimension, which is crucially influenced by the
syntax of the expressions. Treba is an impersonal predicative adjec-
tive which, in contrast to morati, syntactically precludes the use of a
nominative grammatical subject that would be interpreted as the agent
in the modalized proposition (Rossi and Zinken, 2016). Consequent-
ly, all the statements in the treba set of examples are such that the
agent has an undefined, arbitrary reference — for instance, it is unclear
who is expected to “gas the vermin” in example (12a). What happens
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pragmatically is that the subjectless syntax of the adjective treba al-
lows the speaker to sidestep the ascription of obligation to a specific
agent, thus largely obviating what is perhaps the core interpersonal
aspect of deontic modality. This cannot be really avoided with morati,
which is a personal verb that obligatorily selects for a grammatical sub-
ject in active clauses — in other words, because of its personal syntax,
morati presents a bigger interpersonal burden on the speaker, as he or
she needs to specifically name the person or institution that is required
to fulfil the obligation.

Note that in the violent subset there is only one example where
morati is used with the verb dobiti (“get”), which induces a passive-
like interpretation (14). Here, the grammatical subject headed by vsak
(“everyone”) is interpreted as the target of the violent action rather that
the agent. It is telling that this is also the only example with morati
which is closer in the use of lexically charged items (i.e., being “shot
in the head” rather than “the closing of borders” in the previous ex-
amples) to the treba examples, as this passive-like construction also
precludes the use of an agentive noun phrase (unless it is introduced
by the Slovenian equivalent of the by-phrase, but there are no such
examples in the corpus).

(14) [V]sak, ki se pribliza naSim Zenskam in otrokom, mora dobiti
metek v ¢elo.
“Everyone who gets close to our women and children must be
shot in the head.”

In short, the interpersonal structure influences the degree of hate-
ful rhetoric, in the sense that speakers are more ready to use degrad-
ing metaphors, slurs and violent verbal expressions when they can
avoid ascribing the obligation to someone specific. We follow Luukka
and Markkanen (1997) by suggesting that impersonality has a similar
hedging effect to epistemic modals, in the sense that the unexpressed
agent in impersonals introduces a degree of semantic vagueness to
the proposition, as does uncertainty brought about by the epistemic
reading. Thus, with treba both deontic imposition and epistemic face-
saving meet in one and the same lexeme.
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6.1.2 Deontic likelihood

There is only one modal expressing deontic likelihood (i.e., a sugges-
tion) in our set of modals; that is, najinp, which is by far the most fre-
quent word under consideration (see Table 2). In this section, we dis-
cuss the possible reasons as to why this modal significantly favours un-
acceptable discourse (Table 4), and just like treba specifically favours
the violent subtype of socially unacceptable discourse (Table 5).

Let’s start by briefly presenting a lesser-known fact of the Slo-
venian modal system, which is that najiyp has an additional seman-
tic component to it that is otherwise not present in morati or treba.
This component, which is linguistically unexpressed (and thus hard
to detect empirically, especially in corpus data), has to do with the
fact that when a speaker/writer uses najinp, they not only convey a
suggestion, but also the fact that it is the speakers themselves who
are also the source of deontic authority (Stegovec, 2019). To see this,
compare the constructed examples in (15), which are minimally dif-
ferent from one another save for the following two facts. On the one
hand, in the last example (15c), morati is used instead of najinp. On
the other hand, the subject of the adversative ampak clause is coref-
erential in (15a) and (15c¢) with the null subject of the initial clause
but notin (15b).

(15) a. #Rekel je, da naj grejo stran, ampak noce, da grejo.

I ntended: “He said they should go away but he doesn’t want
them to.”

b. Rekel je, da naj gredo stran, ampak no¢em, da grejo.
“He said they should go away but I don’t want them to.”

c. Rekel je, da morajo iti stran, ampak noce, da grejo.
“He said that they have to go away but he doesn’t want
them to.”

(Examples (15a) and (15b) from Stegovec, 2019, p. 60)

Because najip obligatorily involves speaker control, (15a) ex-
presses a contradiction and is therefore semantically ill-formed (la-
belled with #). By contrast, (15b) is semantically coherent as the
subjects of the two coordinated clauses are not coreferential. Lastly,
(15b) also does not express a contradiction even under a coreferential
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reading of the subjects of reci and ne hoteti, which shows that mor-
ati does not exhibit such subject-oriented control of the deontic
suggestion.

For FRENK, we propose that the covert presence of speaker con-
trol explains an empirical gap in morphosyntactic agreement; that is,
the fact that in all examples in the violent discourse najinp exclusively
patterns with a verb in the third person, as in (16). This is not the case
for other inflected modals in violent discourse, which do pattern with
first person agreement, as shown in (17). Relatedly, the najinp clauses
always contain an unexpressed subject that refers to a vague, arbitrary
agent who is either a member of the in-group or part of a deperson-
alized collective, e.g. arbitrary migrants. In both cases, the speaker/
writer, who is the deontic source, is excluded from this vague group
that is expected to carry out what the speaker suggests.

(16) a. Naj postavljajo snajperiste na mejo
“They should put snipers on the border.”
b. Kr pelte si jih domov pa vam naj posiljujejo Zene.
“Take them home. They should rape your wives if you do.”
(17) a.[A] moramo tud mi nabavit pistolo [...]
“Must we buy a gun?”
a. [...] da dovolimo tem pedercinam [...]
“... that we allow these faggots.”

Pragmatically, the covertness of speaker control in najinp acts
as a hedge much like the impersonal syntax acts as a hedge for the
obligatory meaning of treba, as discussed in the preceding section.
This is also the reason why najinp favours unacceptable discourse,
and specifically the violent subtype. Even though najiyp is seman-
tically weaker than either treba or morati in terms of modal force,
this weakness is counterbalanced by the fact that speaker control
is uniquely entailed. But because the entailment is not linguistically
evident outside of constructed examples like (15a), it is also exempt
from the surface discourse, in contrast to a first person verb like
dovolimo “we allow” in (17b), which overtly spells out the deontic
source. Consequently, in examples like (16) the speakers (or rath-
er the authors of the Facebook comments, in this case) use najinp
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to express a suggestion that is imposed exclusively on others, with
the speakers themselves being the covert deontic source. This also
seems to explain the exclusive patterning of najinp with third-person
agreement, which semantically excludes the speaker from the deno-
tation of the null subject pronoun.

6.1.3 Deontic possibility

To wrap up our discussion of deontic modals, we finally turn to the
three possibility verbs — smeti, dovoliti, and dopusScati.

There is one major difference in this set. The verb smeti always
combines with negation in the violent subset, asin (18a). This is not the
case with dovoliti and dopuscati, which appears both in negated and
non-negated uses, as is exemplified with dovoliti in (17b) (preceding
section) and (18b).

(18) a. Te horde ne smemo spustit v drZavo.
“We must not allow this horde into our country.”
b. [Plolitiki ne bojo dovolili, da se jim zgodi kaj hudega.
“The politicians will not allow that anything horrible
happens to them”.

In (18a) and (18b), negation is interpreted above the modal, which
pragmatically yields a reading in which permission is not given to “re-
lease this horde into the country” in (18a) and “allow anything to hap-
pen to the politicians” in (18b). Notice that negating smeti or dovoliti
results in a stronger reading than in the examples in which treba is
negated, as in (12c) in Section 6.1.1, where negation-over-necessity
results in a lack-of-obligation interpretation.

However, the fact that smeti always patterns with negation in the
FRENK violent data is likely not due to pragmatic considerations, but to
lexico-syntactic ones, especially since the interpretation of modality in
the examples with negated dovoliti and smeti, as in (18a) and (18b), is
the same. If this is correct, negated smeti fills in a gap in the Slovenian
lexical inventory, where the modal that is used to grant permission (and
like smeti and unlike dovoliti does not select for a finite clause) — that
is, lahko — is syntactically a positive-polarity item (Marusi¢ and Zaucer,
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2016),*> which means that its distribution is limited to non-negated
contexts, so the closest grammatically related word — that is, smeti — is
used in negated contexts in its stead. That this is the case is suggested
by the fact that the almost exclusive patterning with negation is not lim-
ited to the violent subset or even to the larger unacceptable superset,
but holds for all occurrences of the modal within the corpus. Only five
(3%) out of the 150 occurrences of smeti appear in non-negated claus-
es in the entire corpus, as in (19), whereas dovoliti and dopustiti are
almost equally distributed between negated and non-negated clauses.

(19) [A]li se smeta dva istospolno usmerjena uradno porociti
“Are two people of the same sex allowed to get married?”

6.2 Epistemic modals in offensive and acceptable discourse

Epistemic modals are slightly more frequent in acceptable comments,
although the difference is not statistically robust, as shown in Section
5. In order to further explore the possible differences and similarities
in the use of epistemic modals between different types of comments,
we look at their distribution in three subcorpora, namely in acceptable,
offensive and violent comments, and the distribution is shown in Ta-
ble 6. We find that epistemic modals are very infrequent in the violent
comments (even unattested for morda “possibly” and najbrz “likely”)
in contrast to deontic modals, which are more frequent almost across
the board in the violent set (Table 5). On the other hand, the epistemic
modals show a similar distribution between acceptable and offensive
comments in contrast to violent ones. In fact, the main difference can
be observed at the level of modal force. It can be observed that prob-
ability modals (verjetno, najbr?) are the only ones more frequently used
in the acceptable comments, while certainty and possibility modals
(ziher, zagotovo and morda, mogoce) appear more often in offensive
comments. In order to investigate the possible reasons for such differ-
ences, we now look at the communicative functions that are realized by
the investigated modals.

12 The modal lahko is exempt from our study because unlike smeti its interpretation varies be-
tween epistemic and deontic modality in the corpus data.
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Table 6: The distribution of epistemic modals between the acceptable, violent, and offensive

subsets of FRENK
Modal Acceptable Violent Offensive
258.3 0.0 169.3
mogoce 312.1 113.8 555.8
verjetno 559.6 341.3 451.6
najbrz 129.1 0.0 90.3
ziher 86.0 113.8 97.3
zagotovo 32.3 113.8 83.4
> 1,377.4 682.7 1,447.5

Note. The frequencies are relative and normalized to a million tokens.

6.2.1 Epistemic necessity

In offensive comments, the epistemic necessity modals ziher and
zagotovo generally act as prototypical boosting devices, which means
that in terms of their illocutionary force (Searle, 1975) they are used to
emphasize the commenter’s certainty in the assertion, as in example
(20a). The meaning of certainty is also often emphasized stylistically,
such as by the capitalization of the modal and the string of repeated
exclamation marks in (20a).

(20) a. Begunca? Ekonomske migrante pa picke, ki se ne znajo

“Accepting a refugee? CERTAINLY not accepting economic
migrants and cunts who don’t know how to fight for their

b. Eni bi Se radi denar od Slovenije, lahko dobite enosmerno

karto za vaso vukojebino. Tam med ovcami se boste zagotovo
pocutili bolj domace

“Some would even like to get money from Slovenia. You can
get a one-way ticket back to your shithole. There, you will
certainly feel more at home among the sheep.”

In lexically charged examples like (20a) and (20b), boosting also
contributes to the positioning and legitimization of the commenter
as an authoritative member of an in-group that is exclusionary of the
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migrant out-group. In addition to the stylistically marked typography,
such exclusiveness is emphasized by the contemptuous argumenta-
tion and explicitly through functional pronominal elements that are in-
volved in the process of Othering by excluding the commenter and their
associates, such as vaso vukojebino “your shithole” in (20b). Hyland
(1998b), building on previous work by He (1993) and Myers (1989),
claims that such authoritative use of boosters strategically establishes
solidarity between the in-group members by making it seem as though
the truth were arrived at by consensus, which makes it less easy to dis-
pute by the members of the out-group.

In the acceptable comments, the two epistemic necessity modals
often occur in ironic statements. This is shown by example (21) with
the necessity adverb ziher, where the ironic interpretation is conveyed
not only by the modal itself but also by the use of the intensifying ad-
verb itak (“of course”), exaggeration by means of the collective reading
of the plural pronoun vsi (“everyone”), the use of the verb in the first-
person dejmo (“let’s”), and the use of the emoticon at the end.

(21) Ttak, dejmo vsilagat, to je ziher prav :)
“Of course, let’s all lie, that’s certainly the right thing to do :)”

Irony, being a sophisticated rhetorical device in terms of discourse
stylistics, enhances the persuasive effect of the proposition (Gibbs and
Izett, 2005). It allows the speaker to adopt an attitude of emotional
composure or detachment (Attardo, 2000), which helps the comment-
er to save face by superficially positioning them as an authority and
masking the deficits of the argumentation, thus making the comment
less disputable and the commenter less exposed to potential criticism.
In addition, irony works as a hedge by attenuating the direct criticism
conveyed in the comment. This allows the speaker not only to protect
their face but also the face of the target, since ironic criticism is accept-
ed better or in a friendlier way than direct critiques (Gibbs and Izett,
2005). Brown and Levinson (1987, p. 212) also note that “even fairly
blatant indirectnesses [such as irony] may be defensible as innocent”,
as it enables the commenter to save face by distancing themselves
from the proposition.
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Although the boosting function of epistemic necessity modals pre-
dominates in the corpus data, there are few examples in which such
modals are used as hedging devices even under a non-ironic reading.
A case in point is example (22) from the set of offensive comments.

(22) [K]r k cerarju nej gredo zihr ma veliko stanovanje ... bedaki.
“They better go to the prime minister Cerar, he surely has a
big flat ... assholes.”

The modalin (22) hedges the propositional content by invoking the
presumed shared knowledge of the in-group, which concerns the size
of the prime minister’s home. Here, the modal works as a face-saving
device because it protects the speaker from the accusation of mak-
ing an unfounded claim, as the modalized statement, despite entailing
certainty, is still weaker than the unmodalized variant which would oth-
erwise report that the speaker holds factual knowledge about the size
of the prime minister’s apartment.

6.2.2 Epistemic likelihood

Likelihood modals predominantly convey the epistemic meaning of low
certainty without encoding additional communicative meanings. Such
neutral usage is exemplified in (23), where the commenter uses ver-
jetno to express that, according to their knowledge, it is likely (but not
certain) that the addressee does not have the relevant evidence.

(23) O kredibilnosti posnetkov po katerih sodis verjetno
nimas dokazov.
“You likely have no evidence to support the credibility of the
recordings on which you base your judgments.”

Occasionally, the likelihood modals fulfil additional communicative
functions. For instance, the sentence in (24) uses a simile to commu-
nicate an offensive comparison to a thorny plant, which is attenuated
with the likelihood modal. The negative representation of the target is
therefore less categorical, which helps to preserve face both on the
side of the commenter and the addressee.
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(24) [N]a sliki imas lep cvetoc travnik[,] ti si pa verjetno
en blesav osat.
“The picture shows a nice blooming meadow, and you
are probably one stupid thistle.”

As in the case of epistemic necessity modals (see Section 6.2.1),
thereis frequent use of irony in the acceptable comments. For instance,
example (25) has an ironic interpretation, as the commenter is face-
tiously suggesting that the addressee ask the reporters for concrete
evidence on whatever it is that they are reporting on.

(25) Fajn, potem pa jim reci naj dokazejo, da se je to kar pisejo,
res zgodilo v Ljubljani, ker najbrZ imajo dokaze, ¢e so napisali
kar pac so.

“Great, then tell them to prove that this what they are
writing about really happened in Ljubljana, because they
probably have evidence if they wrote what they did.”

Irony plays two roles here, both contributing to the face-saving di-
mension of the discourse. On the one hand, the use of irony positions
the commenter as an apparent authoritative source of knowledge on
the quality of the news media outlet which helps protect the comment-
er against potential criticism (see also example (21)). On the other
hand, the irony, due to its non-literal meaning, allows for defensibility
on part of the speaker (Brown and Levinson, 1987). Since the modal is
part of a larger ironic context, its primarily communicative function is
not to convey knowledge about the proposition; rather, it simply con-
tributes to the overall attenuating effect of the complex, non-literal,
communicative strategy used by the commenter.

6.2.3 Epistemic possibility

Epistemic possibility modals are used in offensive discourse to hedge
impoliteness, as shown by example (26), which contains the epistemic
adverb morda.

(26) Vi ste ocitni preobremenjeni z nestrpnostjo in nehumanostjo.
Jih morda vi pedenate?
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“You are certainly preoccupied with intolerance and inhumanity.
Is it maybe you who are looking after them?”

The second sentence in the example contains a question, but its
communicative role is not to present an earnest query to the address-
ee, but rather functions as a rhetorical device. This is emphasized by
the lexemes with strong negative connotations (e.g., nehumanostjo
“inhumanity”) and a certainty-denoting adverb (e.g., ocitno “clearly”)
in the preceding sentence, which stands in stark contrast to the uncer-
tainty that would be conveyed through questions and epistemic modal
in a neutral, non-ironic context. What is happening here pragmatically
is that the modal helps save the commenter’s face by allowing them
to appear less assertive, as the possibility semantics brought about by
morda lessens the impoliteness of the question by way of (superficial)
tentativeness.

A unique characteristic of possibility expressions is that they are
also used to convey the so-called concessive interpretation, which is
shown in (27) with mogoce.

(27) Mogoce sem malo staromoden, ampak tistemu, ki nekomu
vzame Zivljenje, ga je treba vzeti tudi njemu!
“Maybe I'm a bit old-fashioned, but whoever that takes
somebody’s life should also lose theirs!”

There is a debate in the semantic literature as to whether such con-
cessive uses of epistemic expressions even constitute modality at all, or
if they instead play some other discursive role. Palmer (2014, p. 31), for
instance, claims that they do not, as “the speaker does not indicate doubt
about the proposition, but rather accepts it as true, in order to contrast
one state of affairs with another”. By contrast, Baranzini and Mari (2019,
p. 120) claim that “concessivity is to be understood at the discourse level
and not as a meaning of the modal itself”, and that the concessive read-
ing arises from the underlying epistemic modal meaning.

In concessive examples with mogoce like (27), we believe that mo-
dality is still involved in the semantics. What the commenter concedes
is not necessarily that a certain state of affairs holds in the actual world;
instead, they use the concessive clause to indicate that they allow for
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the possibility of their being old-fashioned.*®* From the perspective of
the ongoing discourse, the concessive clause does not add anything
to the at-issue meaning, but rather only adds to the interlocutors’ con-
versational common ground (Green, 2017). In relation to face-saving,
the concessive clause is used by the commenter to rhetorically agree
with a possibility tied to the knowledge or belief state of the addressee,
thereby establishing communicative rapport between them.

7 Conclusion

This paper has presented a corpus investigation of epistemic and
deontic modal expressions in Slovenian Facebook comments in the
FRENK corpus.

We have first proposed a set of Slovenian modals that show an
overwhelming tendency towards a single modal reading. Because of
such unambiguity, they constitute a robust set that allows for precise
quantitative comparisons between different types of discourse without
irrelevant confounding examples and for careful manual analysis of the
corpus examples. Quantitatively, we have shown that deontic modals
are a prominent feature of unacceptable discourse, and that they are
especially prominent in discourse that concerns incitement to violent
action, which is legally prosecutable.

In terms of discourse pragmatics, we have first shown that two
deontic necessity modals, which are completely synonymous both in
terms of force and modality type, nevertheless differ profoundly in the
degree of hateful rhetoric in the same type of socially unacceptable
discourse. We have shown that what makes a difference in such ex-
amples is the presence of impersonal syntax, which offers speakers
the ability to linguistically obviate the ascription of the denoted obli-
gation to a particular agent. We have suggested that this sort of face-
saving strategy of ambiguity by way of impersonality correlates with
the speaker’s tendency to use dehumanizing language, such as slurs or
degrading metaphors.

13 That the speaker does not concede that something is a fact is shown by the admissibility of
the parenthetical clause in the constructed example in (1).
(1) Mogoce sem staromoden (kdo bi vedel), ampak ...
“Maybe I'm old-fashioned (who knows), but ...”
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For deontic likelihood, we have claimed that the adverb/particle
naj is well-suited for violent discourse because it implicitly conveys
speaker control, and have proposed that this explains why naj exclu-
sively occurs in comments in which the speaker expects others to carry
out what is being suggested. For possibility modals, we have explored
their interaction with negation, and showed how it leads to a stronger
reading that involves the denial of permission.

Lastly, we have discussed the fact that epistemic necessity and
likelihood modals do not only express truth commitment but also ac-
quire additional communicative functions related to the face-saving
strategy. In acceptable comments they often help signal irony, which
pragmatically acts as a hedge. In offensive comments, they are used
as boosters whereby they help position the speaker as an authoritative
figure. Epistemic possibility modals also typically act as face-protect-
ing hedges rather than just expressions of uncertainty, even when they
occur in concessive clauses.
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Slovnicni in pragmaticni vidiki naklonskosti v slovens¢ini v
druzbeno nesprejemljivih komentarjih na Facebooku

V €lanku predstavimo slovnicno in pragmati¢no rabo epistemskih in deont-
skih naklonskih izrazov v korpusu druzbeno sprejemljivih in nesprejemljivih
komentarjev v slovenscini, ki so bili objavljeni na platformi Facebook. Za po-
trebe analize oblikujemo seznam naklonskih izrazov, ki pomensko pripadajo
zgolj eni vrsti naklonskosti, kar nam omogoca ucinkovite in to¢ne korpusne
poizvedbe in zanesljivo interpretacijo kvantitativnih rezultatov. V ¢lanku poka-
Zemo, da so deontski naklonski izrazi, ne pa tudi epistemski, statisti¢cno znacil-
no bolj pogosti v druZzbeno nesprejemljivin komentarjih, pri ¢emer Se posebe]
izstopajo v komentarjih z nasilno vsebino. Kvantitativne izsledke nadgradimo s
kvalitativho analizo diskurzivne vlioge naklonskih izrazov. V kvalitativnem delu
tako razis¢emo, kako se pragmatiéne sporazumevalne strategije, med njimi
pragmati¢no omejevanje in ojacevanje pomena propozicije ter blaZzenje poten-
cialne groznje posameznikovi integriteti, sklapljajo s temeljnimi skladenjskimi
in pomenoslovnimi znacilnostmi naklonskih izrazov, na primer njihovo naklon-
sko stopnjo in stavcno skladnjo.

Kljucéne besede: korpusno jezikoslovje, naklonskost, skladnja, pomenoslovije,
pragmatika, sovrazni govor
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1 Introduction

In the last two decades, the political scene in many democratic coun-
tries in Europe as well as around the globe has witnessed an increase
in active populist political parties and a rise in their popularity among
voters. Interpretations of this phenomenon vary from populism and il-
liberal democracy as serious threats to parliamentary democracy, to
those who see it as a transitory phase of the otherwise firm rule of de-
mocracy.! Parallel to the spread of populism, many research fields
have started to dedicate some of their attention to the phenomenon
itself: its origins, developments, varieties, meanings and possible
consequences. They attempted (and are still attempting) to map out
populism in a variety of the spaces in which it appears, from media
landscapes to popular and policy responses. Political science and so-
ciological analyses pay special attention many of these, mainly through
a lens of discursive practices of the most visible members of populist
political parties.? By doing so, recent research has noted a clear differ-
ence between the discourses of members of populist and non-populist
parties, especially when using social and other media.

However, much less is known about the relationship between
populist and non-populist discourse in the speeches of members of
parliament (MPs) in political systems of parliamentary democracy, in
which parliaments are the central representative, legislative, and con-
trolling state institutions. One of the most common interpretations of
populism, especially combined with illiberal democracy in the area of
East Central Europe, is the idea of the unfinished transition from state
socialism to parliamentary democracy and market economy.? Inef-
ficient, incomplete breaks with the past systems, the socialist men-
tality of the population and the corruption of political and economic
elites stretching from the time of socialism to the present, are often

1 Asone of the most resounding discussions on this topic, see: Ivan Krastev and Stephen Hol-
mes, The Light That Failed: A Reckoning. London: Penguin Books, 2019.

2 Emanuela Fabijan in Marko Riba¢, “Politi¢ni in medijski populizem v televizijskem politicnem
intervjuju,” Social Science Forum, Vol. 37, Nr. 98 (2021), pp. 43-68.

3 Joachim von Puttkamer, Wtodzimierz Borodziej and Stanislav Holubec (eds.), From Revolu-
tion to Uncertainty: The Year 1990 in Central and Eastern Europe. London: New York: Rout-
ledge, 2019. Rudi Rizman, Uncertain Path. Democratic transition and consolidation in Slove-
nia. College Station: Texas A&M University Press, 2006.

70



Referencing the Public by Populist and Non-populist Parties in the Slovene Parliament

used as an explanations for current deviations from parliamentary
democracy.

However, a great deal of research stresses the lack of empirical evi-
dence to support such claims and has long been criticizing the general
view underlining such an interpretation,* and this paper aims at contrib-
uting to this literature. The analysis conducted here is localized to the
case of Slovenia as one of the former socialist states that has not (thus
far) completely submitted to populism and illiberal democracy, yet its
political and media space clearly exhibits some populist tendencies. To
bring further nuances and critical understanding to the existence of mod-
ern-day populism, this paper is embedded around two key concepts.

This paper is an extended version of the conference paper of a con-
ference contribution.® Here, we widened the methodological framework
and strengthened the interdisciplinary nature of the analysis, embed-
ding digital humanities deeper into historical interpretation. To achieve
this, we first used the concept of the life-world to acknowledge the ex-
istence of a specific reality of MPs in which their speech, as analysed in
this paper, is made. Second, we draw on the existing typology of populist
and non-populist parties created by political scientists and sociologists
to see how MPs from two different groups of political parties, i.e. populist
and non-populist, construct their view of the public, thus taking into ac-
count the existing indications of populists’ and populisms’ unique con-
nection to a public it perceives as its own.® The goal of this analysis is to
detect any differences between populist and non-populist discourse, as
observed through the lens of references to the general public.

2 Approach and methodology

To further investigate the connection between the speech of MPs,
their image of the public, and their populist or non-populist origin, we

4 Valeria Bunce, “Should transitologists be grounded?”, Slavic Review, Vol. 54, Nr. 1 (1995), pp.
126—127. Thomas Carothers, “The end of transition paradigm”, Journal of Democracy, Vol.
13,Nr. 1 (2002), pp. 17—20.

5  Darja Fiser, TjaSa Konovsek in Andrej Pancur, “Referencing the Public by Populist and Non-
Populist Parties in the Slovene Parliament,” Darja FiSer and Tomas Erjavec (eds.), Proceed-
ings of the Conference on Language Technologies and Digital Humanities. September 15 —
16 2022. Ljubljana, Slovenia. Ljubljana: Institut na novejSo zgodovino, 2022, pp. 243-247.
https://nL.ijs.si/jtdh22/pdf/JTDH2022_Proceedings.pdf (January 6 2022).

6  See further text below for references.
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combine the methodological framework of cultural history of parlia-
mentarianism with corpus linguistics.

From a historical perspective, we draw on recent developments in
political history, focusing on the cultural side of the history of parlia-
mentarism. This includes topics such as: the ideal image and work-
ings of parliaments as an institution in the modern period as proposed
by prominent scholars, thinkers and writers, the image of parliaments
as architectural settings and as communicated by the media, parlia-
ments as a space of specific communication, and — last but not least
— parliament(arianism) as a concept in its own right.” In this paper we
build on the concept of life-world (or Lebenswelt), which has to a small
extent already been used in relation to parliamentarism — or, better, the
people who shape it.®

The concept of life-world originated in philosophy, where it stressed
that subjective experience of parliamentarism was identical with the
reality of parliamentarism as such. In this respect, the life-world of MPs
consists of their own experiences but also to a significant degree of
how parliamentarism is seen by others.” The concept of life-world has
been used in historiography to emphasize the circumstances in which
parliamentarianism is experienced, focusing on MPs as historical ac-
tors.? In this case, this approach brings to the fore research questions
about MPs’ perceptions, education, and expectations; their political
socialization, prior experiences, and everyday life; and the influence of
collective opinions, public images, and the media on their work. In this
paper, we focus on one of the aspects of MPs’ life-world as used in
historiography, namely the MPs’ relationship with the public, through

7 Remieg Aerts, The Ideal of Parliament in Europe Since 1800. Cham: Palgrave Macmillan,
2019. Jure Gaspari¢, Drzavni zbor 1992-2012: o slovenskem parlamentarizmu. Ljubljana:
InStitut za novejso zgodovino, 2012. Andreas Schulz and Andreas Wirsching (eds.), Parlam-
entarische Kulturen in Europa. Das Parlament als Kommunikationsraum. Disseldorf: Droste
Verlag, 2012. Pasi Ihalainen, Cornelia Ilie, and Kari Palonen (eds.), Parliament and Parlia-
mentarism. A Comparative History of a European Concept. Berghahn, 2016.

8  Adéla Gjuriova and Toma$ Zahradnicek, Ndvrat parlamentu. Cesi a Slovdci ve Federdlnim
shromdZzdeni. Praha: Argo, 2018.

9  Edmund Husserl, Die Krisis der europdischen Wissenschaften und die transzendentale
Phdnomenologie: eine Einleitung und die phdnomenologische Philosophie. Hamburg: Meiner,
1996 (1962). Jirgen Habermas, The Theory of Communicative Action, Vol. 2, Lifeworld and
system: a critique of functionalist reason. Cambridge: Polity Press, 2007.

10 Adéla Gjuricova, Andreas Schulz, Lubo$ Velek and Andreas Wirsching (eds.). Lebenswelten
von Abgeordneten in Europa 1860-1990. Dusseldorf: Droste Verlag, 2014.
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the words they choose to refer to them. This, in turn, reveals a part of
their self-understanding, including their intentionally or unintentionally
expressed relation to populism.

Within the framework of life-world we further distinguish between
Slovenian populist and non-populist parties on two axes. First, based on
the profile of political parties, we draw on existing research for the cri-
teria to determine which Slovenian political parties qualify as populist.
Second, on the temporal axis, we acknowledge the profound political
changes of 1990 (Slovene independence and the democratization and
pluralization of political space), when the MPs of the Slovene assembly
were freely elected for the first time; and the political changes of 2004
(when Slovenia joined the EU and NATO) as a year that witnessed the
active beginnings of modern populism in the Slovene political space. We
take into account the difference between modern populist parties, as
they emerged in the last decade and a half, and their immediate precur-
sors, which have existed since the early 1990s. Therefore, the analysis
treats the Slovenian Democratic Party (SDS) and its predecessor, the So-
cial Democratic Party of Slovenia (SDSS), along with the New Slovenia
(NSi) and the Slovenian National Party (Slovenska nacionalna stranka,
SNS), as populist parties, while all others were classified as non-populist.

We followed three basic and pre-established criteria in determin-
ing which political party may be considered populist in a present-day
sense. First, a populist political party and its members must address
the public as an exclusive group and reinforce their identity by empha-
sizing an external threat. Second, such politicians or political parties
claim to be the only true representatives of the public, the best repre-
sentatives of their interests, non-corrupt, and their guardians from the
(real or imaginary) external threat. Third, populists actively undermine
the central state institutions, the rule of law and the wider democratic
mechanisms, such as the media.* In a historical sense, some uncer-

11 Danica Fink Hafner, Populizem. Ljubljana: Zalozba FDV, 2019. Ana Frank in Iztok Sori, “Nor-
malizacija rasizma z jezikom demokracije: primer Slovenske demokratske stranke,” Casopis
za kritiko znanosti, Vol. 43, Nr. 260 (2015), pp. 89-103. Giovanna Campani in Mojca Pajnik,
“Populism in historical perspectives”. In Gabriella Lazaridis and Giovanna Campani (eds.),
Understanding the Populist Shift: Othering in a Europe in Crisis. London: New York: Routledge,
2017, pp. 13-30.

Iztok Sori, “Za narodov blagor: skrajno desni populizem v diskurzu stranke Nova Slovenija,”
Casopis za kritiko znanosti, Vol. 43, Nr. 260 (2015), pp. 104-117. Jurij Hadalin, “Straight
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tainty arose when deciding which predecessors of later or currently ex-
isting political parties to include in the analysis under populist. While
there is no general criteria on how to measure the (dis)continuity of po-
litical parties through longer periods of time, we chose to take into con-
sideration only those pairs of political parties and their predecessors
that have a very strong continuity in their leadership and prominent
tendencies towards populism or populist style of activity as described
by the three criteria above. For example, the NSi party that has existed
since 2000 on the one hand maintains strong continuity towards the
Slovene Cristian Democrats (SKD), Slovene People’s Party (SLS), and
later towards the united Slovene People’s Party and Slovene Christian
Democrats (SLS+SKD); but on the other a much weaker one both in the
sense of policymaking, political leadership, and public perception.
From a historiographical point of view, there is one more issue that
needs to be addressed, namely the question of how to include breaks
in historical development — usually clearly visible and often the centre
of attention in qualitative analysis — into quantitative analysis in an in-
terdisciplinary environment. In order to take advantage of a large data-
set available for this analysis, some breaks in political history (such as
the year 2004) are only indicated as points of change and not as full
endpoints of a period. While searching for additional context for inter-
pretation of the results of the present analysis in wider domestic as
well as international political developments would certainly add value,
we decided to maintain our focus on the Slovene parliament. Each par-
liamentary lifespan has its own specific periodization, stretching from
one election to other, from one coalition formation to the next, and on
the smaller scale from session to session. This remains the basic time
frame of the present analysis which, at the same time, allowed us to
make only limited assumptions about the possible outside influences
on the Slovene parliamentary life before the analysis was carried out.

Talk. The Slovenian National Party’s Programme Orientations and Activities,” Contributions
to Contemporary History, Vol. 60, Nr. 2 (2020), https://doi.org/10.51663/pnz.60.2.10. Jurij
Hadalin, “What Would Henrik Tuma Say? From The Social Democratic Party of Slovenia to
the Slovenian Democratic Party,” Contributions to Contemporary History Vol. 61. Nr. 3 (2021),
https://doi.org/10.51663/pnz.61.3.10. Marko Lovec (ed.), Populism and attitudes towards
the EU in Central Europe. Ljubljana: Faculty of Social Sciences, 2019. Mojca Pajnik, “Media
Populism on the Example of Right-Wing Political Parties” Communication in Slovenia,” Prob-
lems of Post-Communism, Vol. 66, Nr. 1 (2019), pp. 21-32.

74


https://doi.org/10.51663/pnz.60.2.10
https://doi.org/10.51663/pnz.61.3.10

Referencing the Public by Populist and Non-populist Parties in the Slovene Parliament

3 Analysing MPs’ speech

Using corpus linguistics has, in this case, proven vital for managing an
enormous set of data, i.e. the minutes of the parliamentary sessions of
the Slovene assembly (formally named as the parliament in the 1991
Constitution) that were collected and made available for use through
the CLARIN repository.*? The analysis is based on the Slovenian parlia-
mentary corpus (1990-2018) siParl 2.0, which contains minutes of the
Assembly of the Republic of Slovenia for 11th legislative period 1990-
1992, minutes of the National Assembly of the Republic of Slovenia
from the 1st to the 7th legislative periods 1992-2018, minutes of the
working bodies of the National Assembly of the Republic of Slovenia
from the 2nd to the 7th legislative periods 1996-2018, and minutes
of the Council of the President of the National Assembly from the 2nd
to the 7th legislative periods 1996-2018. The corpus comprises over
10,000 sessions, one million speeches or 200 million words.*3

Inouranalysis we take into account the time span from 1992 when
the first term of the Slovenian parliament started until 2018 when
the seventh term ended. The time frame thus includes some impor-
tant events that affected the development of Slovenian political par-
ties, their governing style and, by extension, the actions of MPs, such
as Slovenia’s accession to the European Union in 2004, the global
financial crisis in 2007 and 2008, and the migrant crisis in 2015.%°
Using the typology advocated by sociologists and political scientists
(see Section 2), we created subcorpora of populist and non-populist
political parties for each parliamentary term, resulting in a total of 14
subcorpora. The subcorpora ranged between just under a million to-
kens in Term1 to 12 million tokens in Term7 for populist parties, and
between 7 million tokens in Term1 to just under 15 million tokens in
Term7 for non-populist parties.

12 CLARIN Slovenia. Common Language Resources and Technology Infrastructure. http://www.
clarin.si/info/about/ (December 28, 2022).

13 Andrej Panéur, Toma? Erjavec, Mihael Ojstersek, Mojca Sorn and Neja Blaj Hribar, Slovenian
parliamentary corpus (1990-2018) siParl 2.0, Slovenian language resource repository CLA-
RIN.SI (2020), ISSN 2820-4042, http://hdl.handle.net/11356/1300.

14 GaSpari¢, Drzavni zbor, pp. 108-151.

15 Benjamin Moffitt, “How to Perform Crisis: A Model for Understanding the Key Role of Crisis in
Contemporary Populism,” Government and Opposition, Vol. 50, Nr. 2 (2015), pp. 189-217.
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The next step of the analysis presented a challenge, as there are
no pre-existing wordlists of references to the general public that we
could rely on. We therefore generated frequency lists of nouns for each
subcorpus and manually selected those that refer to the public in the
broadest sense (e.g. person, citizen, inhabitant) from the 1,000 most
frequent nouns in each subcorpus. We only took into account the nouns
that can only refer to people (groups or individuals), disregarding those
that can also be used for institutions (e.g. association) or objects (e.g.
school). We also checked their usage via a concordance search and dis-
carded the expressions that could potentially be used for the general
public but in this specific corpus predominantly refer to the MPs, the
government or their staff (e.g. proposer).

As can be seen in Table 1, this yielded a total of 86 unique nouns
with the total absolute frequency of 359,320 and relative frequency
of 7,322.53 for the populist parties, and the total absolute frequency
of 524,195 and relative frequency of 6,788.74 for their non-populist
counterparts. Most (69) of the nouns are shared between both party
groups (coloured in white, e.g. victim, neighbour, human, Roma, pa-
tient), in addition to 10 that are unique for the populist MPs (coloured
in pink, e.g. Croat, wife, Austrian) and seven that are specific to non-
populist MPs (coloured in blue, e.g. stakeholder, recipient, tenant).

Table 1: List of specific and joint public-related words identified in the subcorpora of popu-
list and non-populist speeches with their absolute and relative frequencies as well as the
usage ratio

POPULIST1-7 NON-POPULIST1-7
#tokens 49,070,504 77,215,381
#lemmas 76 74
LEMMA AF RF AF RF P:N ratio
Hrvat 1,341 27.33 0 0.00 /
Croat

> e 397 8.09 0 0.00 /

> woman

Q@ Avstrijec

d ) 318 6.48 0 0.00 /
Austrian
Diplomant 300 6.11 0 0.00 /
graduate
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POPULIST1-7

NON-POPULIST1-7

#tokens 49,070,504 77,215,381
#lemmas 76 74
LEMMA AF RF AF RF P:N ratio
storilec 232 4.73 0 0.00 /
perpetrator
volivec 161 3.28 0 0.00 /
voter
delojemalec
> 36 0.73 0 0.00 /
= employee
Q@ Neslovenec
o
Non-Slovenian 31 0.63 0 0.00 /
svojec
family member 27 055 0 0.00 /
delavka
worker (female) 0 0.00 0 0.00 /
deleznik
. 1,784 23.1
stakeholder 0 0.00 78 3.10 /
prejemnik 0 0.00 1,191 15.42 /
recepient
Z najemnik
= " 0 0.00 983 12.73 /
T tenant
=
dolznik
. 752 9.74
debtor 0 0.00 5 /
vajenec 0 0.00 444 5.75 /
apprentice
kadilec 0 0.00 290 3.76 /
smoker
krajan 0 0.00 172 223 /
townsman
oce 929 18.93 329 4.26 4.44
father
obrtnik 1,187 2419 540 6.99 3.46
craftsman
_ davkoplacevalec 4,762 97.04 2,178 28.21 3.44
2 taxpayer
.5, migrant
‘ 2,627 53.54 1,255 16.25 3.29
migrant
viagatel] 426 8.68 260 337 258
nvestor
podjetnik 3,880 79.07 2,671 34.59 2.29
enterpreneur
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POPULIST1-7

NON-POPULIST1-7

#tokens 49,070,504 77,215,381
#lemmas 76 74
LEMMA AF RF AF RF P:N ratio
moski 827 16.85 619 8.02 2.10
man
ljudstvo 3,089 62.95 2376 30.77 2.05
people
Italijan 272 5.54 216 2.80 1.98
Italian
Slovenka 1,432 29.18 1,143 14.80 1.97
Slovenian (female)
pacient 1,619 32.99 1,452 18.80 1.75
patient
zamejstvo
autochtonous 1,067 21.74 966 12.51 1.74
Slovenian region
kmet 6,839 139.37 6,739 87.28 1.60
farmer
prijatelj 1,024 20.87 1,012 1311 1.59
friend
L narotnik 517 10.54 516 6.68 1.58
=  subscriber
5 Slovenec
A 10,103 205.89 11,090 143.62 1.43
Slovenian
dijak
2403 48.97 2,670 34.58 1.42
student
kupec 1,216 24.78 1,357 17.57 1.41
buyer
drzavijan 21,570 439.57 24,828 321.54 1.37
citizen
prica 4,061 82.76 4,701 60.88 1.36
witness
drzavijanka 6,902 140.65 8,372 108.42 1.30
citizen (female)
narod 4,952 100.92 6,035 78.16 1.29
nation
zrtev 3,945 80.39 4,810 62.29 1.29
victim
sosed 738 15.04 928 12.02 1.25
neighbour
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POPULIST1-7 NON-POPULIST1-7
#tokens 49,070,504 77,215,381
#lemmas 76 74
LEMMA AF RF AF RF P:N ratio
Clovek 68,517 1,396.30 86,824  1,124.44 1.24
human
Rom 627 12.78 808 10.46 1.22
Roma
bolnik 1,279 26.06 1,717 22.24 117
patient
prosilec 343 6.99 468 6.06 115
applicant
Javnost 16,248 331.12 22,367 289.67 1.14
public
stars 5,732 116.81 7,893 102.22 1.14
parent
oseba 16,836 34310 23,762 307.74 111
person
subjekt 3,406 69.41 4,866 63.02 110
subject
druzina 11,120 226.61 16,298 211.07 1.07
family
E otrok
= 18,205 371.00 26,762 346.59 1.07
S  child
gost 966 19.69 1,438 18.62 1.06
guest
begunec 1,247 2541 1,879 24.33 1.04
refugee
mladina 1,384 28.20 2101 27.21 1.04
youth
delnicar
. 444 9.05 684 8.86 1.02
tujec 3,169 64.58 4,908 63.56 1.02
foreigner
zavarovanec 896 18.26 1,394 18.05 1.01
insurance holder
volivee 3,478 70.88 5,544 71.80 0.99
voter
lastnik 8,031 163.66 12,814 165.95 0.99
owner
matl 320 6.52 512 6.63 0.98
mother
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POPULIST1-7

NON-POPULIST1-7

#tokens 49,070,504 77,215,381
#lemmas 76 o
LEMMA AF RF AF RF P:N ratio
druzba 23431 477.50 38532  499.02 0.96
soctlety
Student 4,973 101.34 8,202 106.22 0.95
student
posameznik 7,367 150.13 12,307 159.39 0.94
individual
zavezanec 2,437 49.66 4,096 53.05 0.94
person liable
uporabnik 3,441 70.12 5,866 75.97 0.92
user
nosilec 2,211 45.06 3,812 49.37 0.91
holder
obgan 1,558 31.75 2,688 34.81 0.91
resident
preb|\{alec 5,318 108.37 9,404 121.79 0.89
inhabitant
partner 4,580 93.34 8,312 107.65 0.87
partner
= otrosnik
= P 1,657 33.77 3,060 39.63 0.85
S  consumer
generacua 2,279 46.44 4,215 54.59 0.85
generation
delavec 10,768 219.44 20,055 259.73 0.84
worker
mlvahd 3,032 61.79 5,760 74.60 0.83
disabled person
prebwal;tvo 2,727 55.57 5,452 70.61 0.79
population
manjsina 2,742 55.88 5,518 71.46 0.78
minority
ucer.1ec 1,437 2028 3,071 39.77 0.74
pupil
Zenska 2,941 59.93 6,517 84.40 0.71
female
upgkOJenec 3,547 72.28 8,097 104.86 0.69
retiree
skupnost 16,208 33030 38163  494.24 0.67
community
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POPULIST1-7 NON-POPULIST1-7
#tokens 49,070,504 77,215,381
#lemmas 76 74
LEMMA AF RF AF RF P:N ratio
pripadnik 1,375 28.02 3,238 41.93 0.67
member
upravicenec 1,673 34.09 4,523 58.58 0.58
beneficiary
upnik 566 11.53 1,725 22.34 0.52
creditor
£ Podpisnik 465 9.48 1,460 18.91 0.50
— S[gnatofy
3 udelezenec
e 500 10.19 1,685 21.82 0.47
participant
porabnik 129 263 540 6.99 0.38
consumer
populacija 480 9.78 2179 28.22 0.35
population
Total 359,320 7,322.53 524195  6,788.74 1.08

The list of populist-specific nouns contains words describing peo-
ple according to their ethnic background (e.g. Austrian, non-Sloveni-
an), family role (e.g. relative, wife) and employment status (e.g. female
worker, employee). Non-populist-specific nouns contain expressions
which describe the role or status of a person in an administrative or
legal procedure (e.g. stakeholder, recepient), business transaction (e.g.
tenant, debtor), origin (e.g. local), education (e.g. apprentice) or health
status (e.g. smoker). Among the joint nouns, father, craftsman, taxpay-
er and migrant are used three times more frequently by populist MPs,
whereas beneficiary, participant, consumer and population are used
more than twice as frequently by non-populist MPs. Insurance holder,
voter and owner are used nearly identically by both groups of MPs. This
might reflect a difference between the populist and non-populist par-
ties and their focus in their political base: while the first usually rally
voters from rural areas, the latter are traditionally more successful in
urban ones.
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Figure 1: Relative frequency of nouns (y axis) referring to the public in speeches of MPs
from populist and non-populist political parties in the Slovene parliament 1992-2018, by
parliamentary term (x axis).

As can be seen from Table 2 and Figure 1, we observe a steady
general upwards trend in the use of nouns, describing the public in
both populist and non-populist parties over time. For all terms com-
bined, populist MPs refer to the public statistically significantly more
frequently than their non-populist counterparts (P-value 1.41E-269,
X? test 1230.5394°), which confirms the main hypothesis. For all the
MPs combined, the only, and quite substantial, drop in the frequency
of references to the public can be observed from Term1 and Term2,
which could be contributed to the early stages of the formation of the
Slovenian political space. A lot of the discussions in parliament in these
years were dedicated to shaping the new political system and (some-
what) changing the political culture, at the very least accepting new-
comers to the parliamentary life and acquainting them with the work of
an MP. However, this does not extend to a claim that the public was not
important. On the contrary — already in the 1980s, before democrat-
ic changes took place, Slovenia was a stage for an active civil society
that contributed towards legal and political democratization as well as
proposed many possible solutions for the various political crises at the
time, including drafts for a new constitution.?’

16 Calc: Corpus Calculator. https://www.korpus.cz/calc/ (December 27 2022).
17 BoZo Repe, Slovenciv osemdesetih letih. Ljubljana: Zveza zgodovinskih drustev Slovenije, 2001.
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Especially in Term1, the MPs had to face many questions of estab-
lishing the working of the new parliament itself. It took time before a
new normality of the parliamentary work was established, before the
MPs began to address the public more. While the early Slovene political
transition exhibited a general consensus about the need to strengthen
parliamentary democracy, the year after were and remain much less
clear. In the years leading up to 2004, a new political aim became
central, i.e. Slovenia’s integration into the European Union, which to a
certain extent offered a new common political goal for all the parlia-
mentary parties. Nonetheless, the seemingly simple aim — to join the
EU — contained a variety of different visions of how to actually achieve
it, and political parties turned more and more to the public to try and
gain (or maintain) their support throughout each voting cycle.*®

After 2004, another major political shift took place. Slovenia was
stillan independent and sovereign state, but not as much as it has been
in the previous years. Some of the state institutions had to adjust their
functions and transmit a part of their decision-making process and ju-
risdictions on the supranational level of the EU.*® With this earlier goal
successfully achieved (Slovenia joined the EU on May 1 2004), the Slo-
vene political space faced further polarization. This was reflected in the
frequency and content of references of the public by the MPs, since
they had to search for new contents of policy-making and ways of ad-
dressing their voters in an absence of a clear political goal.

As for individual terms, populist MPs refer to the public statistically
significantly more often in Terms2-4 (1996-2008) and 7 (2014-2018)
with Term4 as the biggest outlier, while the opposite is true of Terms5-6
with Term5 as the biggest outlier. In Term1, non-populist MPs use more
public-denominating expressions but the difference is not statistically
significant. Terms2-3 can be interpreted as the period of formation of
populist parties (1992-2004), with Term4 (2004-2008) being the first
parliamentary term working with a populist (SDS-led) government. The

18 BoZo Repe, Jutri je nov dan: Slovenci in razpad Jugoslavije. Ljubljana: Modrijan, 2002, p. 7.
Gasparic, Drzavni zbor, pp. 124-143.

19 Danica Fink-Hafner and Damjan Lah, Proces evropeizacije in prilagajanja politicnih ustanov na
nacionalni ravni. Ljubljana: Fakulteta za druzbene vede, 2005, pp. 82-83. Danica Fink-Hafner
and Damjan Lah, Managing Europe from Home: The Europeanisation of the Slovene Core Ex-
ecutive. Ljubljana: Fakulteta za druzbene vede, 2003, p. 36.
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switch towards more populist tendencies of SDS was at this time re-
flected in a new name (the party renamed itself from SDS — Social-
demokratska stranka/Social Democratic Party to SDS — Slovenska
demokratska stranka/Slovene Democratic Party) and its succession
to the European People’s Party (EPP).?° In turn, Term?7 (2014-2018)
could suggest the emergence of the second-wave growing power of
populist parties in the face of the crisis of the non-populist parties — not
only in Slovenia, but all across Europe.?*

In Terms5-6 (2008-2014), when references to the general pub-
lic prevailed in what sociologists and political scientists refer to as the
non-populist discourse, the Slovenian political space witnessed an
emergence of numerous new political parties, many of which entered
parliament, which influenced the relation between populist and non-
populist discourse.?? Due to the safe-guards in parliamentary proce-
dures which ensure equal opportunity of participation for opposition
MPs regardless of their number, the speeches of MPs might also be
influenced by the existence of populist and non-populist led govern-
ments and the strength of the populist and non-populist parties in the
parliament at the time. While party strength is usually counted by the
number of seats taken in the parliament, there are many more fac-
tors that influence it and make the correlation between the number
of seats, coalition and opposition roles, and party strength.?®> Many of
the parliamentary debates were influenced by the impact of the global
economic crisis.?*

20 Thomas Jansen, At Europe’s Service: the origins and evolution of the European People’s Party.
Berlin: Heidelberg: New York: Springer, 2011.

21 James F. Downes and Edward Chan, “Explaining the electoral debacle of social democratic
parties in Europe,” EUROPP. European Politics and Policy. London School of Economic. https://
blogs.lse.ac.uk/europpblog/2018/06/21/explaining-the-electoral-debacle-of-social-demo-
cratic-parties-in-europe/ (December 29, 2022). Stuart A. Brown, The European Commission
and Europe’s Democratic Process. Why the EU’s Executive Faces an Uncertain Future. London:
Palgrave Pivot, 2016, https://doi.org/10.1057/978-1-137-50560-6.

22 Organization for Security and Co-operation in Europe, Observation of early parliamentary
elections in Slovenia, 4 December 2011: OSCE/ODIHR Election Assessment Mission Final Re-
port. https://www.osce.org/odihr/elections/Slovenia/87786 (December 29 2022).

23 Giovanni Sartori, Parties and party systems: a framework for analysis. Colchester: ECPR,
2005. Alenka Krasovec, Moc v politicnih strankah: odnosi med parlamentarnimi in central-
nimi deli politicnih strank. Ljubljana: Fakulteta za druzbene vede, 2000.

24 GaSparic¢, DrZavni zbor, pp. 144-145.
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4 Concluding remarks

While the results do confirm our initial hypothesis that populist par-
ties refer to the public more, the difference between the two groups
— populist and non-populist — appears to be smaller than the current
findings of studies in sociology and political science suggest. Where re-
search from these two fields mainly focuses on the speech of members
of populist parties in (selected) television interviews, on social media,
and other, less rigid environments, this contribution focused on taking
into account all the speeches of MPs throughout the Slovenian parlia-
ment, which is a highly institutionalized and regulated environment
that probably allows for less differentiation between MPs of different
political orientation. Our results show that the same life-world of MPs,
marked by their shared experience, social forms, norms, and a shared
dialogue in plenary sessions, provides an environment with a strong
unifying factor. Although there is little doubt that political parties them-
selves differ decisively from one another, the power of the institution,
its rigidity and specificity, as well as MPs awareness of the target audi-
ence and reach of their speeches, proved to be decisive factors in MPs
speech when speaking about the public.

According to political scientists and historians, the political space
in Slovenia has been increasingly polarized since 1992. Again, our re-
sults show a somewhat more nuanced picture: while a growing differ-
ence between populist and non-populist discourse can be observed in
Terms2-4, the gap narrows in Terms5-7. This challenges the dominant
narrative of the Slovenian political space. The record high frequency
of references to the public by populist MPs in Term4 coincides with
the SDS winning the 2004 election for the first time after 1992, which
happened immediately after the party went through its populist trans-
formation in 2003. In Term5 the SDS witnessed a backlash with the
non-populist coalition prevailing, while one of the populist parties, the
NSi, did not even reach the parliamentary threshold.

The general public as well as the media frequently also refer to sev-
eral of the more recent parties, such as Levica (The Left), as populist.
While these parties do exhibit a certain populist appeal, their content,
attitudes towards experts and state institutions, as well as their actions

86



Referencing the Public by Populist and Non-populist Parties in the Slovene Parliament

in the parliament place them in the non-populist spectrum, with Levica
gravitating more towards the democratic socialism?® than to the same
category of populism as defined by Mudde?® which was the theoretical
framework of this study. Another methodological issue is temporality:
the modern populist shift is a phenomenon belonging to the 215 cen-
tury; as such, the decade after 1992, included in our analysis, requires
a separate interpretation and can only be understood as a preface to
the later populist shift.?”
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Sklicevanje populisti¢nih in nepopulisti¢nih strank na javnost v
slovenskem parlamentu

Prispevek se posveca raziskovanju vpraSanja razlicnih oblik in odstopanj od
parlamentarne demokracije, pri ¢emer kot Studijski primer jemlje Slovenijo
med letoma 1992 in 2018. Osredotoc¢a se na osrednjo institucijo parlamen-
tarne demokracije, parlament, ter analizira delovanje poslancev oziroma nji-
hovega govora v parlamentu vse od zacetka prvega parlamentarnega mandata
do izteka leta, ko so Se na voljo podatki za analizo celotnega drZzavnozborskega
mandata. Skladno z domnevo, da je populizem svojevrsten politicni slog, ki
vzpostavlja posebno povezavo z mnoZicami, torej javnostjo, si prispevek zasta-
vlja vpraSanje, ali so poslanci populisti¢nih strank v primerjavi s poslanci ne-
populisti¢nih strank v svojem govorjenju kako drugace naslavljali sploSno jav-
nost. Rezultati empiricne analize so pokazali, da so ¢lani populisti¢nih strank
javnost naslavljaji pogosteje. Vendar je razlika med njimi in poslanci, ki so pri-
hajali iz nepopulisti¢nih strank, izrazito majhna, kar je moc¢ pojasniti z mocjo
parlamenta kot institucije. To opozarja na pomembnost okolja, pri¢akovanj in
navad (Lebenswelt), v katerem delujejo poslanci Se tako razlicnih si strank.

Kljuéne besede: politicne stranke, populizem, Zivljenjski svet, parlament,
Slovenija
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metonimicnih prenosov v korpusu
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Spela ANTLOGA
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Z jezikom nismo vedno zmoZni neposredno ubesediti vsega, kar mislimo, zato
za razlago pojavnosti uporabljamo razlicne jezikovno-kognitivne postopke,
med drugim metafore in metonimije. Prepoznavanje vrednosti in razsirjenosti
metafori¢nih in metonimic¢nih izrazov v jeziku je v zadnjih dvajsetih letih vodilo
k poveCanemu zanimanju za sistemati¢no identifikacijo in lus¢enje tovrstnih
figurativnih izrazov v korpusih posameznih jezikov. Izraze, pri katerih potekajo
konceptualne preslikave, ki sodelujejo pri metaforicnih in metonimicnih pro-
cesih, je namrec tezko izluSc¢iti iz korpusa, ki niso posebej oznaéeni za namene
raziskovanja figurativnega jezika. V €lanku opredelim razumevanje konceptu-
alne metafore in konceptualne metonimije, predstavim najpogostejSe meto-
de lus¢enja metaforicnih in metonimicnih izrazov iz jezikovnih korpusov ter
na primeru korpusa g-KOMET, ki je rocno oznacen za metaforicne izraze in
metonimicne prenose, ponazarjam poskus sistematizacije nekaterih najbol]
prisotnih metonimic¢nih prenosov v slovenskem govorjenem jeziku.
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1 Uvod!

Jezik in misljenje sta tesno povezana. NaSe misljenje je tako zaplete-
no, da z jezikom nismo vedno zmozni vsega »neposredno« izraziti, zato
za razlago sveta uporabljamo razlicne jezikovno-kognitivhe postopke,
med drugim metafore in metonimije. Lakoff in Johnson (1980) pou-
darjata, da sta tako metafora kot tudi metonimija konceptualne narave
in da gre za fenomen, ki igra osrednjo vlogo pri strukturiranju nasega
védenja o svetu. Korpusnih raziskav metafore in Se posebej metonimije
(ter tudi npr. ironije, sarkazma, pretiravanja, ki uporabljajo figurativni
jezik) v slovens¢ini je malo. Ceprav so v zadnjem desetletju korpusne
metode raziskovanja slovenscine postale uveljavljena empiri¢na para-
digma v jezikoslovju predvsem na podrocjih, povezanih z leksikologijo
in slovnico ter jezikovno rabo, podroc¢je figurativnega jezika, ki je sicer
na teoretski ravni dobilo zagon z razmahom teorije konceptualne me-
tafore in metonimije (Lakoff in Johnson, 1980; Lakoff in Turner, 1989;
Lakoff, 1993), pri tem trendu nekoliko zaostaja. Eden od moznih razlo-
gov je pomanjkanje enotne in uspeSne metode za sistemati¢no identi-
fikacijo metafori¢nih in metonimic¢nih izrazov v ze obstojecih korpusih,
ki niso posebej oznaceni za konceptualne preslikave. S podobnimi te-
Zavami so se pred tem pri preucevanju metafore in metonimije sooca-
li tudi v drugih jezikih, zato so se jezikoslovci za sistematicno analizo
konceptualnih struktur v jeziku zatekli k izgradnji korpusov z oznaceni-
mi potencialnimi metaforiénimi in metonimi¢nimi izrazi. Gradnja in/ali
oznacevanje takih korpusov sta ¢asovno zamudna in zahtevata veliko
prilagoditev oznacevalnih shem ciljnemu jeziku raziskovanja.

V prispevku bo predstavljeno razumevanje metafore in metonimije
v okviru kognitivhega jezikoslovja, poleg tega bodo opisane razlicne bolj
ali manj uveljavljene metode identifikacije metaforic¢nih in metonimic-
nih izrazov v obstojecih (splosnih) korpusih besedil z vsemi prednostmi
in slabostmi. Kot eden od virov za sistematicno analizo metaforicnih
in metonimic¢nih izrazov v slovenskem jeziku bo predstavljen korpus

1 Clanek je razsirjena razli¢ica studentskega prispevka za konferenco Jezikovne tehnologije in
digitalna humanistika 2022, ki je potekala 15. in 16. septembra 2022 v Ljubljani. Nadgrajen
je z bolj poglobljenim in preglednim teoreti¢nim okvirom razumevanja in razlikovanja kon-
ceptualne metafore in metonimije ter figurativne in nefigurativne jezikovne rabe, z razsirjenim
opisom izdelave korpusa g-KOMET in obseZnejSo analizo metonimi¢nih prenosov v korpusu.
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g-KOMET. Na primeru korpusa bo predstavljen poskus sistematizacije
in klasifikacije najpogostejsih oznacenih metonimicnih prenosov v slo-
venskem govorjenem jeziku.

2 Opredelitev metafore in metonimije

Konec sedemdesetih let prejsnjega stoletja se je tako zgodil t. i. ko-
gnitivni preobrat, ki je metaforo in metonimijo z jezikovne ravni pre-
nesel na konceptualno, miselno raven. Ena kljué¢nih sprememb takega
pogleda na metaforo in metonimijo je odmik od slovni¢ne (slovarske)
razlage metafore in metonimije kot tipov pomenskih izpeljav h koncep-
tualni metafori in metonimiji, ki nista samo del jezikovnega sporazu-
mevanja, temvec sta nacin naSega razmisljanja (pojave si razlagamo
tako, da iS¢emo analogije in prenaSamo podobnosti s poznanega na
nepoznano). Jezikoslovcev torej ne zanimajo vec zgolj posamezne be-
sede z vidika pomenotvorne zmoZnosti jezika, temvec tudi abstraktna
podlezeca razmerja med povezanimi koncepti, tj. nacini mentalne or-
ganizacije konceptov, s pomocjo katerih ¢lovek osmislja stvarnost, ki ga
obdaja, in druzbo, v kateri Zivi. Metafora in metonimija sta obravnavani
kot konceptualni mehanizem, s pomocjo katerega se védenje o kon-
kretnih pojavih in izkusnjah (ki so Cloveku lazje razumljiva in doumlji-
va) projicira na Stevilne abstraktne domene, kot so recimo cas, Custva,
organiziranost. Cas obi¢ajno konceptualiziramo kot prostor, Eustva kot
naravne sile, organizacije kot organizme ali stroje (Lakoff in Johnson,
1980; Lakoff, 1993).

Med razli¢nimi teoreticnimi pristopi, ki so se posvecali preucevanju
metafore, je ena najvidnejsih teorija konceptualne metafore, ki so jo
razvili George Lakoff in njegovi sodelavci (Lakoff in Johnson, 1980; La-
koff in Turner, 1989).2 Po omenjenem teoreticnem modelu so metafo-
re bistven element Clovekovega spoznavanja, ker je ¢lovekov koncep-
tualni sistem po svoji naravi metaforicen, in sredstvo, ki nam omogoca,

2V slovensko jezikoslovje je kognitivni pristop uvedla Krzisnik (1994) pri razlagi podstave
frazeoloske metafore s konceptualno metaforo. Obsezneje konceptualno metaforo obrav-
navata skupaj s Smoli¢ (Krzisnik in Smoli¢, 1999), ko konceptualno metaforo prikazeta kot
orodje za povezovanje in novo interpretacijo jezikovnega gradiva. Poleg omenjenih avtoric v
Se nekaterih sledecih objavah (Krzisnik in Smoli¢, 2000; Krzisnik, 2007) teorijo konceptualne
metafore (in metonimije) v slovenscini razvijajo Se Bedkowksa-Kopczyk (2004, 2016), Bratoz
(2010) in Antloga (2020c).
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da razumemo in doZivljamo eno izkuSenjsko podroc¢je ali domeno (do-
main) s pomocjo (v okviru) drugega. Prenos poteka s t. i. medpodroc-
nimi preslikavami (cross-domain mappings) dolo¢enih elementov z iz-
hodiscnega podrocja (source domain), ki je obi¢ajno konkretnejSe, na
cilino podrocje (target domain), ki je bolj abstraktno. Konvencionalizi-
rano to zapisujemo v obliki A JE B. V jeziku se konceptualne metafore
(npr. ZIVLIENJE JE TEKOCINA) realizirajo v obliki metafori¢nih izrazov,
npr. biti poln Zivljenja (Zivljenje kot tekoCina, ki lahko napolni posodo),
uZivati Zivljenje z veliko Zlico (Zivljenje je tako tekocCe, da se prenasa z
Zlico), Zivlienje mi polzi skozi prste (zivljenje je tako tekoCe, da polzi po
povrsini).

Tudi metonimija je bila v okviru tradicionalne retorike obravnavana
predvsem kot retoricna figura, torej je o njej razmisljala kot o jezikov-
nem pojavu, kot o predmetu figurativnega jezika. Aristotel je metoni-
mijo pojmoval kot podtip metafore. Podobno definicijo metonimije za-
sledimo tudi v sodobnih slovarjih, npr. v Slovarju slovenskega knjiznega
jezika.® Jakobson (1956) je poudaril inherentnost metonimije v jeziku
in izpostavil pojem bliZine kot temeljni princip metonimije. Kognitivni
jezikoslovci, ki so se sicer bolj posvecali metafori kot metonimiji, se
opirajo na ta in podobna stalisca ter razSirijo fenomen metonimije na
pojmovno-pomenski mehanizem, ki omogoca strukturiranje jezika in
misljenja. Metonimije torej ne obravnavajo kot samo zamenjave enega
leksema z drugim, ampak kot konceptualno orodje.

Ce torej pri metafori prihaja do preslikave z enega konceptualnega
podrocja na drugo na podlagi podobnosti (primerljivosti in skupnih la-
stnosti), do metonimicnih prenosov prihaja v okviru ene same domene
na podlagi blizine (sticnosti, sorodnosti) — entitete, ki so si izkuSenjsko
blizu, lahko povezujemo oziroma zamenjujemo. Radden in Kovecses
(1999, str. 21) ne govorita o preslikavi, temvec navajata, da je metoni-
mija kognitivni proces, v katerem ena konceptualna entiteta zagotavlja
miselni dostop do druge konceptualne entitete znotraj istega idealizi-
ranega kognitivhega modela (IKM).* Dodajata, da so metonimicne re-

3 »metonimija-e Z lit. besedna figura, za katero je znacilno poimenovanje dolo¢enega pojma z
izrazom za kak drug predmetno, koli¢insko povezan pojemx.

4 Po teoriji prototipov (Rosch v Lakoff 1987, str. 56) imajo kategorije v srediS¢u znacilne pred-
stavnike (prototipe), medtem ko se manj tipi¢ni predstavniki razvrscajo glede na to, v koliksni
meri odstopajo od lastnosti osrednjih primerkov.
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lacije nacini organizacije konceptualne strukture, in povzameta nasle-

dnje znacilnosti metonimije (prav tam):

1. Metonimija je asociativho (s semioticnega vidika indeksno) raz-
merje med pomenskimi enotami znotraj enega konceptualnega
okvirja (v nasprotju z metaforo, ki je ikoni¢no razmerje med dvema
konceptualnima okvirjema).

2. Ker je metonimija konceptualna, je jezik samo ena od njenih ure-
snicitev (najdemo jo v vizualnih umetnostih, gestah, glasbi itd.).

3. Izhodis¢ni pomen je konceptualno integriran v cilinem pomenu kot
rezultat metonimicne operacije.

4. Izhodis¢niin ciljni pomen sta konceptualno blizu.

5. Razmerje med izhodis¢nim in ciljnim pomenom je nakljucno, tj.
konceptualno nepogojeno.

6. Jeziki se lahko razlikujejo po tem, katere konceptualne povezave
metonimi¢no izkoris¢ajo.

Primeri metonimije se ne pojavljajo posamezno, ampak obstaja-
jo sistematic¢ni metonimicni koncepti, ki temeljijo na splosnih nacelih.
Eno takih splosnih nacel, ki velja tudi za slovens¢ino, je, da lahko delo
(knjizno, umetnisko) uporabimo namesto avtorja tega dela (Najraje be-
rem Cankarja., Od slovenskih impresionisticnih del mi je najbolj vsec
Grohar.) Torej, avtor in njegova dela spadajo v IKM, ki ga lahko imenu-
jemo IKM produkcije, v katerem so Stevilne entitete, vklju¢no s proi-
zvajalcem (avtorjem), izdelkom (dela), krajem, Kkjer je izdelek narejen,
itn. Vsi ti elementi tvorijo koherentno celoto v naSem dozivljanju sveta,
saj se ponavljajo socasno. Ker so v izkusnjah tesno povezane, se lahko
nekatere entitete uporabijo za oznacevanje — to je za zagotavljanje mi-
selnega dostopa do — drugih entitet znotraj istega IKM.

Znotraj domene je Stevilo konceptualnih preslikav, ki si jih delijo
&lani govorne skupnosti ali dolo&ene kulture, omejeno, npr. POVECANA
TELESNA TEMPERATURA ZA NAKLONJENOST (Markovi moZgani so si
vtisnili v spomin njen dotik in ob misli nanjo mu je postalo vroce.), PO-
VECAN SRCNI UTRIP ZA NAKLONJENOST (Po tem, kako mi je razbijalo
srce, ko sem ga zagledala, sem vedela, da ga Se zdalec nisem prebole-
la.), RDECICA ZA NAKLONJENOST (V tistem trenutku zardim, ker vem,
da me gleda ON.), POTENJE ZA NAKLONJENOST (Ko je stopil na oder,
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sem se od navdusenja zacela potiti.), NEZMOZNOST DIHANJA ZA NA-
KLONJENOST (»Prvic v Zivljenju mi je nekdo vzel dih, bilo je norol« se
&ustvenega spoznanja spominja Mila.), NEZMOZNOST RAZMISLIANJIA
ZA NAKLONJENOST (Ne pravijo zastonj, da smo zaradi ljubezni tudi
malo nori, saj nam zamegli razum.), NEZMOZNOST PREHRANJEVA-
NJA ZA NAKLONJENOST, NEZMOZNOST POCITKA ZA NAKLONJENOST
(Tako sem vesela ... in zaljubljena! Sploh ne morem jesti, sploh ne mo-
rem spati.), ne pa na primer *NEZMOZNOST UZIVANJA PIJACE IN NE-
ZMOZNOST PREBUJANIJA ZA NAKLONJIENOST (*Tako sem vesela ... in
zaljubljena! Sploh ne morem piti, zjutraj sploh morem vstati.).

Tako metafora kot metonimija imata pomembno vlogo pri orga-
nizaciji pomena (enaka metonimi¢na nacela, ki povezujejo razliCne
pomene besede, sodelujejo pri ustvarjanju novih pomenov v dejanski
jezikovni rabi) ter pri produkciji in interpretaciji izreka (razli¢na vloga
metonimije v predikacijskih, propozicionalnih in ilokucijskih dejanjih,
posebna vloga metonimije pri pragmati¢nem sklepanju ipd.) (Littlemo-
re, 2020).

Tabela 1: Razlikovanje med metaforo in metonimijo. Povzeto po Feyaerts (2012)

metafora metonimija
funkcija konceptualnega sklepanje na podlagi referencialnost
razmerja podobnosti
narava konceptualnega podobnost (logi¢na) povezava, blizina

razmerija

Ceprav je iz tabele 1 razvidno razlikovanje med metaforo in meto-
nimijo po funkciji in naravi konceptualnega razmerja, je v€asih tezko
dologiti mejo med njima. Npr. metafora JEZA JE VROCINA (Kar zavrelo
mu je, ko je videl, kaj je storila.) je povezana s fizioloSko reakcijo povi-
Sane telesne temperature pri dozivljanju jeze in temelji na metonimic-
nem razmerju POSLEDICA ZA VZROK (poviSana telesna temperatura
za jezo). Goossens (1990) je za te primere skoval izraz metaftonimija
(metaphtonymy). Barcelona (2001: 40) navaja, da obstajata dve pre-
vladujoci vrsti metonimic¢ne motivacije za metaforo. (1) Metafora se
Vv resnici ne razvije iz metonimije, ampak jo motivira in omejuje me-
tonimicni model ciljne domene. (2) Metafora nastane kot posploSitev
metonimije. Dodaja (prav tam), da je metonimi¢no motivirana vecina
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metafor za Custva (jeza, sreca, Zalost, ljubezen, strah itd.) na podlagi
fizioloskih ali vedenjskih odzivov na Custva.

3 Dobesedniin nedobesedni (preneseni, figurativni)
pomen pri metaforah in metonimijah

V kognitivni leksikalni semantiki je polisemija v okviru teorije IKM razu-
mljena kot sistemati¢no razmerje med razlicnimi pomeni (tako dobese-
dnimi kot figurativnimi) oziroma kot rezultat konceptualne organizacije,
kot je na primer kategorizacija. Tak pogled je privedel do razli¢nih mo-
delov za leksikalne mreze (Lakoff, 1987; Langacker, 1990), ki temeljijo
na ideji, da vsak primerek besede vedno ohrani celotno paleto pome-
nov, ne glede na kontekst, v katerem se pojavi. Tako dolocena beseda
pripada kompleksnemu pomenskemu omreZju, ki ga doloc¢ajo razli¢na
podrocja in kognitivni procesi. Beseda predstavlja kategorijo razli¢nih,
a medsebojno povezanih pomenov, ki kazejo ucinke prototipskosti. To
dobro ponazarja primer analize prototipskosti angleSke veCpomenske
besede over ‘nad’ (Lakoff, 1987, str. 416— 461). Njene pomene lahko
sicer uvrstimo v eno kategorijo, vendar jih lahko ocenimo kot bolj (sre-
dis¢ne) ali manj prototipske (periferne). Tudi pri slovenskem predlogu
nad (Bratoz 2010: 47-49) lahko opazimo izrazito veCpomenskost (pri-
meri v vrstnem redu od najbolj prototipnega (prostorskega) pomena
(1), (2) k izrazanju presezne mere (3), (4) do perifernih (prenesenih)
pomenov za izrazanje vzroka za dolo¢eno Custveno stanje (5) in druz-
benega hierarhi¢nega razmerja (6)): (1) Slika je nad omaro., (2) Nad
nase kraje prihaja hladna fronta. (3) Velja za vse nad 18 let. (4) Slo-
venija je na vseh ravneh izobraZevanja nad svetovnim povprecjem. (5)
ZgraZal se je nad njegovim nedostojnim obnaSanjem. (6) Nad njim je le
Se generalni direktor.

Ce primerjamo metafori¢ne in metonimiéne strukture, je pricako-
vati, da bomo metafori¢ne izraze zaznali kot bolj nedobesedne v primer-
javi z metonimicnimi. Nedobesednost je zelo podobna figurativnosti —
metafora in metonimija sta namrec¢ v Stevilnih definicijah opredeljeni
kot vrsti figurativnega jezika. Figurativne izraze (npr. Zaradi boZicnice je
nekaterim zavrela kri.) je mogoce prepoznati kot take le v sopostavitvi z

njihovimi bolj dobesednimi izrazi (BoZicnica je nekatere zelo razjezila.).
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Mnozico jezikovnih izrazov si lahko namesto jasne dihotomije dobese-
dni jezik in figurativni jezik predstavljamo kot umescene med dva pola
— od skrajne dobesednosti do skrajne figurativnosti. Figurativnost ze
implicira dokaj visoko stopnjo nedobesednosti. Metonimije (Zivi le ne-
kaj vrat naprej.) so lahko v resnici blizu dobesednega pola in so bolj
podobne strogo dobesednemu jeziku kot zelo figurativnemu jeziku (No-
gometas J. C. je ostal pred vrati kluba.). Metonimiéni prenos med vrati
kot delom hise in celotno hiSo je povsem pravilen; ne vzbuja nobenih
podob. Ta jezikovni pojav je znan kot sistemati¢na ali redna polisemija
(Apresjan, 1974; v slovenskem prostoru predvsem Snoj, 2010; Vidovic
Muha, 2000) ter sistemski in skoraj univerzalen mehanizem za ozna-
Cevanje konceptualno povezanih entitet na najbolj ekonomicen in na-
raven nacin. V tem smislu Gibbs in Colston (2012) navajata, da se zdi
izraz nedobesednost primernejSi kot figurativnost, saj zajame naravo
zlasti Stevilnih metonimicnih relacij.

4 Metode lus¢enja metaforicnih in metonimicnih
izrazov v korpusih

V povezavi z metaforo in metonimijo sta zaradi pomanjkanja ustrezne
metodologije problemati¢na predvsem (sistemati¢na) identifikacija in
lusCenje ustreznih podatkov iz sploSnega jezikovnega korpusa. Kon-
ceptualne preslikave, ki sodelujejo pri metafori¢nih in metonimicnih
procesih, namrec niso neposredno povezane s posameznimi jezikovni-
mi oblikami in jih je tezko izlusciti iz korpusov, ki niso posebej oznaceni
za namene raziskovanja figurativnega jezika. S kombinacijo avtomat-
skega in rocnega luscenja podatkov iz splosnih korpusov so se v drugih
jezikih izoblikovale razlicne metode identifikacije metafori¢nih (in me-
tonimic¢nih) izrazov (glej Stefanowitsch, 2006).

4.1 Rocno lus€enje iz korpusa

Prva metoda z uporabo korpusa se je uveljavila zaradi potrebe po (bolj)
sistematicni analizi konceptualne metafore in metonimije. Iskanju po
klju¢nih besedah Ze poznanih konceptualnih preslikav sledita branje
besedila v korpusu ter sistematicno izpisovanje metaforicnih in metoni-
micnih izrazov (Semino in Masci, 1996). Delo je zamudno in obsegovno
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omejeno, predvsem pa neizkoris¢eno z vidika koli¢ine podatkov v kor-
pusu, a vsekakor bolj sistemati¢no kot zanasanje na sporadic¢ne pri-
mere ali primere, ki ne izhajajo iz dejanske jezikovne rabe. Kljub temu
je bila kognitivistom, ki so uporabljali ta pristop, oCitana subjektivnost,
neempiri¢nost in nekonsistentnost pri prepoznavanju (iskanju) in raz-
lagi konceptualnih metafor in metonimij (npr. Tummers idr., 2005; Wa-
sow in Arnold, 2005).

4.2 Iskanje poizhodis¢ni domeni

Metafori¢niizrazi so vizhodiS¢ni domeni preslikave vedno povezani z ne-
prenesenimi (nefigurativnimi) leksikalnimi enotami. Zato se je kot odziv
na kritike oblikovala metoda iskanja izhodis¢ne domene po kljucnih be-
sedah oziroma identifikacija metafor na podlagi potencialnih izhodis¢nih
domen (pomensko polje, za katerega se predpostavlja oziroma je bilo ze
ugotovljeno, da sodeluje pri metafori¢nih preslikavah, kot so na primer
srce, ogenj, boj, potovanje ipd.). Iskanje lahko poteka preko posameznih
besed v konceptualni strukturi ali preko skupine besed, ki so pomensko
povezane (na primer ogenj, plamen, vrocina, pogoreti, zgoreti, plamteti,
vzplamteti ipd.). Z rocnim pregledovanjem rezultatov v korpusu je naj-
prej dolo¢ena potencialna metaforicnost izraza in nato ciljna domena
metaforiéne preslikave (npr. LJUBEZEN, JEZA ipd.). Postopoma so na-
stajali seznami klju¢nih besed izhodis¢nih domen za identifikacijo me-
tafor v posameznih jezikih, kontekstih in diskurzih (Hanks, 2004; Koller,
2006). Za identifikacijo metonimije je izbrana pricakovano produktivna
izhodis¢na domena, za katero je Ze znano, da sodeluje v metonimicnih
prenosih (npr. Hilpert, 2006, za izhodis¢éno domeno OKO).

Postopna uveljavitev identifikacije metaforicnih in metonimicnih
izrazov v korpusih z iskanjem po kljucnih besedah izhodis¢ne domene
je vodila k zanimanju za raziskovanje figurativnega jezika v konkretnej-
Sih, bolj specificnih domenah, npr. v politicnem diskurzu, v ekonomiji,
Sportu ipd.

4.3 Iskanje po ciljni domeni

Ob teznjah po identifikaciji metafori¢nih izrazov v specificni domeni di-
skurza pristop, usmerjen v izhodis¢no domeno, ni bil ucinkovit, saj bi
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zahteval predhodno poznavanje vira preslikave (izhodis¢ne domene),
ki bi lahko bil potencialno najden v ciljni domeni. Zato se je uveljavila
metoda iskanja ciljne domene s seznamom kljucnih besed izhodis¢-
nih domen. Za ucinkovito identifikacijo metafori¢nih in metonimicnih
izrazov s kljucnimi besedami ciljne domene je potrebna velika koliina
reprezentativnih in enotematskih besedil, ki so povezana z iskano ciljno
domeno. To je relativno enostavno pri »konkretnih« ciljnih domenah,
kot so POLITIKA, EKONOMIJA, SPORT, teZje pa je iskanje metaforiénih
in metonimiénih izrazov s ciljnimi domenami, kot so na primer CUSTVO-
VANJE, UMSKA AKTIVNOST, ZAZNAVANJE. Dodaten problem, povezan
s tovrstno identifikacijo metafor v korpusu, pa je, da so identificirane le
izhodiS¢ne domene, ki so povezane z izrazi, katerih pogostnost je v ciljni
domeni tako visoka, da so se uvrstili na seznam kljucnih besed. Analiza
metafori¢nih prenosov torej ni celovita in sistematicna. Za identifikacijo
metonimiénih prenosov tovrsten pristop ni u¢inkovit.

4.4  Iskanje po izhodis¢ni in ciljni domeni

Z zdruzitvijo obeh predhodno navedenih metod se je uveljavila meto-
daiskanja stavkov oziroma delov besedil, ki vsebujejo klju¢ne besede
tako izhodiscne kot ciljne domene, predvsem v obliki avtomatskega
luSCenja metaforicnih izrazov (Philips, 2012). Kljub temu metoda Se
vedno zahteva poglobljen ro¢ni pregled izluscenih podatkov zaradi
moznih enakopisnic ali neprenesenega pomena obeh izrazov v stav-
ku. Za tako iskanje je potreben zelo iz€rpen seznam besed iz obeh
domen, saj je sicer iskanje nepopolno. Poleg tega je metoda uporab-
nejSa za raziskovanje ze poznanih konceptualnih struktur, metafor
in metonimij, manj pa za sistematicno identifikacijo (novih oziroma
vseh) konceptualnih struktur.

4.5 Iskanje po kazalnikih metaforiCnosti

Nekaj poskusov identifikacije metafori¢nih izrazov je potekalo tudi s t.
i. kazalniki metaforicnosti. To so metajezikovni izrazi, ki napovedujejo
oziroma signalizirajo metaforicno rabo. Goatly (1997) kot metafori¢ne
signalizatorje navaja izraze, kot so metaphorically/figuratively speaking
(metaforicno/ figurativno receno, v prenesenem pomenu, preneseno
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receno), so to speak (tako rekoc¢/Ce tako recem), intenzifikatorje lite-
rally (dobesedno), actually (pravzaprav) ali celo ortografska znamenija,
kot so narekovaji, poSevni tisk ipd. S to metodo sicer izlus¢imo relativno
malo metaforicnih izrazov, a osvetljuje jezikovne okoliSCine, ko je meta-
foricna raba v besedilu namerno (ali nenamerno) eksplicitno signalizi-
rana (Skorczynska in Ahrens, 2015).

4.6 Iskanje po ustrezno ozna¢enem korpusu

Ena od zadnjih uveljavljenih ro¢nih metod je iskanje po korpusu, oznace-
nem s konceptualnimi preslikavami. Prvi korpus, oznacen s konceptual-
nimi preslikavami v obliki indirektne, direktne in implicitne metaforicne
besede® v Stirih besedilnih tipih (Casopisna besedila, strokovna besedi-
la, literarna besedila in konverzacijska besedila) za angleski jezik,° je leta
2012 razvila skupina raziskovalcey, ki se je poimenovala Praglejazz. Ob
tem je razvila postopek za ugotavljanje metaforicnih besed v besedilu,
poimenovan MIPVU (Steen et al., 2010), da bi omogocila objektivnejSo,
natancnejSo in bolj sistemati¢no (jezikoslovno) analizo metafori¢nih iz-
razov v razliénih besedilih. Temeljno izhodiSCe za oznacevanje metafo-
ricnih besed pri tem postopku je ugotavljanje razmerja med osnovnim in
kontekstualnim pomenom besede. Pri tem je treba za vsako leksikalno
enoto ugotoviti, ali se njen konkretni kontekstualni pomen razlikuje od
njenega osnovnega pomena. Postopek je s prilagoditvami znacilnostim
posameznih jezikov sprozil zanimanje za identifikacijo metafori¢nih iz-
razov in metafor v ¢eScini (Pavlas in drugi, 2018), litovscini (Urbonaite,
2016), madzarscini (Babarzy in Bencze, 2010), poljS¢ini (Risinski in Ma-
hula, 2015), srbscini (Bogetic¢, 2019) ter za izdelavo korpusov metafor v
ruscini (Badryzlova in Lyashevskaya, 2017), hrvascini (Despot in drugi,
2019) in kitajscini (Lu in Wang, 2017). Vsem navedenim je skupno, da
so v korpus zajeta samo pisna besedila, da so ozna¢ene samo metafo-
ricne besede, metafore ali domene preslikave (ne pa tudi metonimicne
besede, metonimicni prenosi oziroma metonimije) in da je postopek
identifikacije in oznacevanja metaforicnih besed prilagojen posebno-
stim ciljnega jezika. Eden od poskusov oblikovanja korpusa metafor v

5 Niso oznacene metafore, ampak besede, ki se potencialno lahko realizirajo kot metafore.
6 Gl http://www.vismet.org/metcor/search/showPage.php?page=start.
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slovenscini, ki bi omogocal jezikoslovno analizo metafori¢nih izrazov in
metafor v razlicnih besedilih, je korpus metafor KOMET 1.0 (Antloga,
2020a) in njegovo nadaljevanje z dodanimi transkripcijami govorjenega
jezika, korpus g-KOMET (Antloga in Donaj, 2022).

5 Korpus g-KOMET

Korpus g-KOMET (korpus metafori¢nih in metonimicnih izrazov v govor-
jenem jeziku)” s transkripcijami (po)govora v obsegu 52.529 besed je na-
daljevanje pisnega korpusa metafori¢nih izrazov in metafor KOMET 1.0.
Besedilo za korpus je bilo izlus¢eno iz korpusa GOS 1.1.% Glede na Zeleno
velikost korpusa (50.000 besed) smo iz vsake datoteke korpusa GOS iz-
brali 5 % besedila. Pritem smo nakljucno izbrali zacetno izjavo® govora in
dodajali zaporedne izjave govora, dokler nismo dosegli Zelene velikosti.
Ce smo velikost dosegli sredi izjave, smo dodali tudi vse preostale be-
sede v njej, zaradi ¢esar je bila koncna velikost korpusa 52.529 besed.
Ohranili smo enako uravnotezenost besedila, kot je prisotna v korpusu
GOS, tako po odstotku zastopanosti besedila v korpusu GOS 1.1 kot po
zastopanosti Zanrov. Korpus torej vkljuCuje uravnotezen nabor transkrip-
cij informativnega, izobrazevalnega, razvedrilnega, zasebnega (telefon-
ski pogovor, osebni stik) in nezasebnega (telefonski pogovor, osebni stik)
diskurza. Ce je bila beseda zapisana tako v pogovorni kot standardizirani
obliki, smo prevzeli standardizirano obliko, ki je primernejSa za oznace-
vanje. Pri luS¢enju besedila smo odstranili Casovne oznake in oznake za
menjavo govornih vlog, saj zacetki in konci izlus€enega dela besedila
niso hkrati zaCetki in konci govornih vlog. Ohranili pa smo druge oznake,
npr. smeh, hrup in prekinjene besede oz. napacne zacetke. Za oznacCeva-
nje je bilo uporabljeno orodje Q-CAT (Brank, 2019).

5.1 Oznacevanje korpusa

Korpus je oznacevala ena oseba, ki je seznanjena s smernicami za
oznacevanje metafori¢nih besed in metonimi¢nih prenosov v besedilu

7 Projekt izdelave korpusa je bil financiran v okviru projekta CLARIN.si 2021. Korpus je dosto-
pen na naslovu http://hdl.handle.net/11356/1293.

8  Dostopno na http://hdl.handle.net/11356/1438.

9 0 Izjavo in govorno vlogo razumemo, kot sta opredeljeni v specifikacijah za transkribiranje
GOS (Zwitter Vitez idr., 2009).
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v drugih jezikih in je postopek oznacevanja prilagodila slovens¢ini.*®
Oznacevanije je temeljilo na postopku za identifikacijo metaforicnih be-
sed MIPVU (Steen et al., 2010),** ki je bil nadgrajen s postopkom za
oznacevanje metonimicnih izrazov*? in dodatno oznako pomenskega
polja pri oznacenih metaforicnih izrazih. Oznacenost korpusa glede na
vrsto oznacenih elementov je ponazorjena v tabeli 2.

Tabela 2: Oznacenost korpusa g-KOMET

Vrsta oznacenih elementov Stevilo oznagenih besed (odstotek)
Y =52.529 besed

metafori¢ne besede 728 (1,38 %)

pomenska polja 65

metonimije 744 (1,42 %)

nja

W=

Kot prikazuje Slika 1, je postopek identifikacije (1-5) in oznaceva-
(6—8) potekal po naslednjih korakih:

Branje celotnega besedila za sploSno razumevanje pomena.
Doloci posamezne leksikalne enote v besedilu.

Za vsako leksikalno enoto v besedilu doloCi njen pomen v konte-
kstu. UpoStevaj okolje, v katerem se leksikalna enota nahaja (kaj je
pred in za njo).

Za vsako leksikalno enoto ugotovi, ali je njen kontekstualni po-
men razlicen od njenega osnovnega pomena.** Osnovni pomeni so
obi¢ajno konkretnejsi (to pomeni, da si je tisto, kar evocirajo, lazje

10

11
12
13

Eden od ciljev ob prihodnji nadgradnji korpusa je, da bi vsaj del korpusa oznacilo vec
oznacevalcev. S tem bi lahko ugotovili stopnjo strinjanja med oznacevalci in posledi¢no
uspesnost oznacevalnega modela.

Metaphor Identification Procedure Vrije Universiteit (MIPVU).

Gre za predlog oznacevanja metonimicnih prenosov, in ne za izdelano oznacevalno shemo.
Osnovni pomen je bil dolocen na podlagi hierarhije slovarskih pomenov danega leksema
v SSKJ. V uvodu v SSKJ (§ 75) je navedeno, da je na prvem mestu vec¢pomenskih iztoc¢nic
osnovni pomen, to je tisti, ki je v sodobnem knjiznem jeziku najbolj nevtralen oziroma
prevladujoC. Nadaljnji pomeni so razporejeni po stopnji odvisnosti od osnovnega pomena.
V€asih na prvem mestu ni najmocnejsi, ampak pomensko izhodis¢ni pomen iztocnice, zlasti
Ce je to potrebno zaradi razvrstitve nadaljnjih pomenov (§ 76). Kadar ima beseda ve¢ pome-
nov, ki so enako mocni, stoji na prvem mestu pomen, ki ima najvec¢ ali najmanj pomenskih
prvin. Nadaljnji pomeni si sledijo, kakor Stevilo teh elementov ali upada ali narasca (§ 77).
Manjsi pomenski premiki so obdelani kot podpomeni ali pomenski odtenki v okviru na-
drejenega pomena (§ 78). Pri slovnicnih besedah odloca o razvrscanju razlag pogostnost,
ob enaki pogostnosti pa ustaljeno slovniéno zaporedije (§ 79). Pri oznacevanju metonimij so
bila upostevana tudi lastna imena, katerih osnovni pomen je bil dolocen na podlagi drugih
dostopnih virov ali jezikovne presoje oznacevalca.
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predstavljati, videti, sliSati obcutiti, vohati ali okusiti), povezani s
telesnim delovanjem, bolj natan&ni in jasni. Ce sta osnovni in kon-
tekstualni pomen leksikalne enote enaka, to leksikalno enoto izloCi
iz nadaljnje analize.

5. Ceima leksikalna enota osnovnejsi pomen v drugih kontekstih, do-
loci vrsto pomenskega prenosa (metaforicni ali metonimicni).**

6. Ce je pomenski prenos metafori¢en, leksikalno enoto oznadi kot
metaforicno besedo in ji dodaj oznako za vrsto metaforicnega pre-
nosa. Ce je pomenski prenos metonimicen, oznadi leksikalno eno-
to kot metonim.

7. Oznaceni leksikalni enoti doloci izhodisce in cilj preslikave oziroma
prenosa pomena.

8. Ce je oznagena leksikalna enota metafori¢na, dodaj oznako za pri-
padajoce pomensko polje. Ce je oznagena leksikalna enota meto-
nimi¢na, dodaj oznako za vrsto metonimicnega prenosa.

LEje
izlocena iz
anaiize.

o o! o )

kot _
im.

Doloci
izhodisce in
cilj

presiikave
metonimiéni " o

Dodaj oznako
zavrsto

metonimiénega
prenosa.

Slika 1: Postopek identifikacije in oznaCevanja metaforicnih besed, pomenskih polj in
metonimicnih prenosov v korpusu g-KOMET.

5.1.1 Oznacevanje metaforicnih besed (oznake MRWi, MRWA,
MFlag in WIDLI)

S predstavljenim postopkom so bili identificirani jezikovni izrazi, ki
imajo potencial, da jih ljudje realiziramo kot metafore. V analizo so bili

14 Medtem ko je upoStevanje leksikalne enote kot enote oznacevanja smiselno z vidika
sistematicnosti brez sprotnega odlocanja o oznacevalni enoti, se je pri oznacevanju meton-
imije izkazalo, da je smiselno upostevati Sirso enoto pri sklicevanju na metonimicni prenos,
saj lahko vec izrazov (Ze po definiciji metonimije) razumemo kot celoto.
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vkljuceni glagoli, samostalniki, pridevniki in predlogi.*®> Identificirane
metaforicne besede so dobile naslednje oznake:

1)

Indirektna metafora (MRWI) — pomen besede, oznacene kot MRV,
ni osnovni pomen besede in je lahko pojasnjen kot preslikava z ene
domene na drugo. Kontekstualni pomen je sicer ze lahko konven-
cionaliziran in zato opredeljen v slovarju. Npr.: Lepi, slavni in bogati
naravnost oboZujejo kneZjo druZino, ki vsakic poskrbi za pikantne
govorice.

Direktna metafora (MRWd) — beseda, oznacena kot MRW, je rablje-
na v svojem osnovnem pomenu, kontekstualni pomen pa je lahko
pojasnjen kot preslikava z ene domene na drugo. Npr.: Glasbenica
Neisha je pred kratkim predstavila svoj novi videospot za pesem Pri-
haja mayj, ki ga je med drugim snemala v ljubljanskem botani¢nem
vrtu, kjer se je med drugim zlila s tropskimi drevesi kot nekaksna
rajska ptica.

Mejni primer (WIDLI) — iz konteksta ni mogoce dolociti, ali gre za
metaforicni ali osnovni pomen besede. Npr.: »Do derbija se je Ze
nakopicila utrujenost ob nizu zaporednih tekem.« Mladi hrvaski re-
prezentant se je tako kot vecina najprej dotaknil bolecih miSic. V
tem primeru ni mogoce dolociti, ali gre za osnovni pomen glagola
dotakniti se (‘priblizati se tako, da pride do dotika, stika’) ali meta-
foricni (‘na kratko, nekoliko spregovoriti o cem’).

Metafori¢ni signalizator (MFlag) — metaforicno jezikovno rabo lah-
ko signalizirajo posamezne besede in slovnicne strukture, npr. kot,
kakor, enaciti kaj z, metaforicno recenoitd.

5.1.2 Uvrscanje v pomensko polje metaforicnega prenosa (oznaka

frame)

Oznaceni metafori¢ni izrazi so bili uvrsceni v pomenska polja, ki omo-
gocajo, da te izraze umestimo v pomenske kategorije, ki motivirajo

15

V korpusu g-KOMET za razliko od korpusa KOMET 1.0 prislovi niso vklju€eni v analizo, ker
je vecina oznacenih prislovov v korpusu KOMET 1.0 dobila oznako ‘WIDLI" (mejni primeri).
Slovar namrec naceloma eksplicitno ne hierarhizira pomenov prislova, ampak skupaj s prim-
eri navaja zgolj glagol ali pridevnik, iz katerega je tvorjen. Zgolj na podlagi tega osnovnega
pomena posameznega prislova ni mogoce dolociti, saj ne predpostavljamo, da se hierarhija
pomenov ohranja pri prehodu v drugo besedno vrsto (enako velja za glagolnike, ¢e nimajo
dolocenih pomenov).
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metaforiéni prenos (npr. naravni pojavi, ¢as, prostorska orientacija,
druzina, premikanje itd.). V oznacenem korpusu pa, obratno, pomen-
sko polje omogoca, da znotraj pomenske kategorije poisS¢emo meta-
foriCne izraze, ki so lahko potencialno uresnicitev neke konceptualne
strukture (npr. uresnicitve pomenske kategorije ‘boj’ (Antloga, 2020c¢):
osvoboditi se zamer (ciljna domena: Custva), ubraniti se ocitkov (ciljna
domena: komunikacija), izboriti si dodaten cas (ciljna domena: cas),
boj za oblast (ciljna domena: politika), sklepni boj na volitvah (ciljna
domena: volitve), boriti se z boleznijo (ciljna domena: zdravje), bitka s
kilogrami (ciljna domena: debelost), pomocnik v boju proti sivim lasem
(ciljna domena: staranje) itd.). V korpusu g-KOMET je bilo oznacenim
metaforiénim besedam in stalnim besednim zvezam dolocenih 65 po-
menskih polj (premikanje, vidno zaznavanie, telo, ¢as, boj, oblika, trgo-
vanje, tekocina, slusno zaznavanje, polozaj, lov, medosebni odnosiitd.).
Pomenska polja so bila deloma definirana vnaprej na podlagi najpogo-
stejsih izhodiscnih domen v drugih jezikih, deloma pa dopolnjena med
oznacevanjem korpusa. Seznam ni koncéen in se lahko ob dodajanju no-
vih besedil Se dopolnjuje.

5.1.3 Oznacevanje metonimicnih prenosov

Metonimijo lahko kategoriziramo v razlicne vrste in podvrste, ki so lah-
ko (skoraj) univerzalne in prisotne v vec jezikih ali specificne v posame-
znem jeziku. V postopku identifikacije metonimicno rabljenih izrazov
nas je zanimalo, kako je organizirana konceptualna struktura oziroma
kaksno je razmerje med pomenskimi enotami znotraj enega koncep-
tualnega okvirja. Pri oznaCevanju smo ugotavljali razmerje med obema
entitetama preslikave znotraj ene domene v slovenscini (npr. INSITUT-
CIJA ZA OSEBO, KRAJ ZA OSEBO). Za opis vrste metonimicnega pre-
nosa je bil vnaprej pripravljen delni seznam glede na izpri¢anost v dru-
gih jezikih, ki smo ga sproti ob oznacevanju dopolnjevali. Ob pregledu
oznacenih elementov smo za morebitne prilagoditve oznak upostevali
razlicico oznacevalne sheme, ki je nastala pri prvem oznacevanju. Ugo-
tovljenim metonimicnim izrazom je bilo dolo¢enih 45 tipov metonimic-
ne preslikave (glej primere v tabeli 3).
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Tabela 3: Najpogostejsi oznaceni metonimicni prenosi v odstotkih glede na vse oznacene
metonimicne izraze v korpusu g-KOMET s primeri

Odstotek glede

Vrsta metonimiénega  na vse oznaéene ..
e A Primeri

prenosa metonimicne izraze

v korpusu g-KOMET
SPLOSNO ZA 16.8 % bolgari pa makedonci sploh nimajo sklonov
SPECIFICNO e (njihovi jezik)
INSTITUCIJA ZA 97 % s kaksnimi tezavami se centri za socialno
CLANE 7 delo soocajo v praksi (delavci)
DEL ZA CELOTO 71% ti bos pa medtem mojega sincka previjala

(skrbela za otroka)
REZULTAT DEJANJA ZA
o . . :

DEJANIE 6,4 % Ce si pa samo minus delam (zapravljam)
AVTOR ZA DELO 6.3 % smo nadaljevali s Puskinom (njegovo

pesnitvijo)

LASTNOST ZA OSEBO 6 %

ti si blond (neumna)

amerika ima ta optimizem in energijo

CELOTA ZA DEL 3,6 % .

(prebivalci)
PREDMET ZA 36% skos pred televizijo (gledati program na
AKTIVNOST R televiziji)

LOKACIJA ZA OSEBO 3,5%

cela gerbiceva je bila tam (Studenti, ki Zivijo
v Studentskem domu na Gerbicevi)

LASTNOST ZA

0,
AKTIVNOST 21%

sem odprta za nove ideje*® (sprejemam
nove ideje)

DEL TELESAZA OSEBO 1,6 %

Sest evrov po glavi

SREDSTVO DEJANJA

najveckrat udari z besedami’ (s

1,3 %
ZA REZULTAT DEJANJA 3% povedanim)
OSEBA ZA GIBANJE/ 13% veliko navdusenje podpornikov obame
IDEOLOGIJO = (njegove politike, ideologije)
DEJANJE ZA REZULTAT 129 niti enkrat samkrat ni penzla v barvo
DEJANJA e namocil (ni prebarval necesa)

PODJETJE ZADELAVCA 1,2%

merkator je kritiziral drZavno politiko
(zaposleni v Merkatorju)

LOKACIJA ZA

0,
DOGODEK 1.2%

gres na pokljuko (na tekmo za svetovni
pokal)

16 Gre tudi za metaforo IDEJE SO STVARI (in se lahko prenasajo), VIDNO JE ZAUPANJA VRED-
NO (kar je odprto, je vidno; kar vidimo, o tem se lahko prepri¢amo in temu zaupamo).
17 Gre tudi za metaforo BESEDNI SPOR JE SPOPAD.
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6. Poskus sistematizacije oznacenih metonimicnih
prenosov

Nadaljnja vsebinska delitev temelji na kategorizaciji glede na prevla-
dujoco specificno pojmovno vsebino, ki omogoca dostop do drugega
pomena preko metonimije.

STVAR ZA X

Metonimije STVAR ZA X so metonimije, katerih cilj (predvidena iz-
hodis¢na entiteta) je STVAR, do katere se dostopa s pomocjo referenc-
ne vsebine, ki je z njo povezana v istem idealiziranem kognitivhem mo-
delu. Metonimije STVAR ZA X lahko nadalje razdelimo v podvrste glede
na konceptualno izhodis¢e metonimi¢nega prenosa:

+ STVAR ZA STVAR: da kozica vre dvajset do petindvajset minut —
POSODA (kozica) NAMESTO VSEBINE (vode v kozici)

«  STVAR ZA CLOVEKA: pa so samo $e bobni igrali - INSTRUMENT
(bobni) NAMESTO GLASBENIKA, KI IGRA TA INSTRUMENT

« STVAR ZA LASTNOST: vidi mercedesa ko se pogleda v ogledalo —
AVTO (mercedes) NAMESTO VRLINE/POMANJKLIIVOSTI (samo-
vSecnost, osabnost)

+ STVAR ZA DOGODEK: na rdeci preprogi (...) znova zablestela —
STVAR NA DOGODKU (rde¢a preproga) NAMESTO CELOTNEGA
DOGODKA (podelitev nagrad)

LASTNOST ZA X

Pri metonimijah LASTNOST ZA X je za cilj (predvideni referent je
LASTNOST) prenosa pomembna blizina posameznika ali skupine ide-
alu, ki ga postavlja standardni referent, z neko (stereotipno) lastnostjo
(ki nadomesti preostale lastnosti), najveckrat vidno lastnostjo (ki lahko
nadomesti Custvene lastnosti) ipd. Glede na konceptualno izhodisce
metonimi¢nega prenosa v korpusu g-KOMET loc¢imo:

+ LASTNOST ZA SKUPINO: pa ¢rni so tam — ENA OD LASTNOSTI

RASE (barva polti) NAMESTO PREDSTAVNIKOV RASE
+  LASTNOST ZA OSEBO: pa pa kekse sva jedli ko so ko sta nama jih pri-

nesla z nizomzemske stara dva - STAROST OSEBE NAMESTO OSEBE

OSEBA ZA X
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Metonimije OSEBA ZA X so pogoste metonimije, pri katerih prihaja
do prenosa cClovekove dejavnosti, rezultatov dejavnosti, prostora de-
javnosti ipd. na osebo, ki opravlja to dejavnost. Razdelimo jih lahko v
naslednje podkategorije:

«  OSEBA ZA AKTIVNOST: sem zadnji¢ gledal nogometase — OSEBA,
VKLIUCENA V AKTIVNOST (nogometas), NAMESTO AKTIVNOSTI
(nogometna tekma)

- OSEBAZATEORIJO: vsi citirajo Zizka - PREDSTAVNIK TEORETICNE-
GA PRISTOPA NAMESTO IZHODISC, UGOTOVITEV TEGA PRISTOPA

+  OSEBA ZA LOKACIJO: pa pri zdravniku sto let akala (...) > OSEBA,
KI OPRAVLJA DEJAVNOST (zdravnik), NAMESTO PROSTORA, KJER
SE OPRAVLJA DEJAVNOST

LOKACIJA ZA X

Pri metonimijah LOKACIJA ZA X je lokacija uporabljena za priklic
ene ali veC entitet, ki so na tej lokaciji. Ker sta lokacija in to, kar se naha-
ja na lokaciji, v nekaksni prostorski relaciji, bi lahko vse tovrstne meto-
nimije umestili k metonimijam DEL ZA CELOTO. Metonimije LOKACIJA
ZA X lahko razdelimo v podvrste:

+ LOKACIJA ZA DOGODEK: to mi je ostalo od otocca = KRAJ, KJIER JE
POTEKAL DOGODEK (Otoc¢ec), NAMESTO DOGODKA (festival Rock
Otocec)

+  LOKACIJA ZA INSTITUCIJO: se zmenijo na subicevi — IME ULICE
(Subi¢eva ulica) NAMESTO INSTITUCIJE NA TEJ ULICI (Slovenski
parlament)

« LOKACIJA ZA OSEBO: v gostilni pa vse Cisto tiho » PROSTOR, KJER
SE ZADRUZUJE OSEBA, NAMESTO OSEBE V TEM PROSTORU

PROSTORSKA ORIENTACIJA ZA X

V to skupino uvrs¢am izraze, ki so celo kljucni za govorjeno rabo
(Verdonik, 2015), to so izrazi, s katerimi se orientiramo v prostoru in
Casu ter imajo (tudi) deikti¢no funkcijo (prav tam), npr. tukaj/tule —tam,
gor — dol, in so hkrati metonimic¢no motivirani. Da so v govorjeni rabi
pogostejSi kot v pisni, lahko pojasnimo z vecjo vpetostjo govorjene rabe
v prostor in ¢as kot komunikacijski okolis¢ini (kot tudi nasploh z vecjo
vpetostjo govorjene rabe v kontekst).
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PROSTORSKA ORIENTACIJA ZA PROCES: ja teran je kraski kraski
teran je [...] a bova jutri spirala sinuse malo doli, kaj? Ce bova spi-
rala sinuse malo jutri ha - SMER POTEKA PRENOSA TEKOCINE
PO TELESU NAMESTO PROCESA PRENOSA TEKOCINE PO TELE-
SU in ODSTRANJEVANJE STRUPENIH SNOVI NAMESTO PITJA
ALKOHOLA

PROSTORSKA ORIENTACIJA ZA REZULTAT DEJAVNOSTI: pa saj
imam to na racunalniku gor > REZULTAT DEJANJA NAMESTO PRO-
CESA (na racunalniku gor za proces prenosa programa, datoteke s
pomnilniSke naprave na trdi disk racunalnika (nalaganje) in SMER
PREMIKANJA NAMESTO PROCESA PREMIKANJA K ZGORNJI
STRANI CESA, TAKO DA NASTANE NEPOSREDEN STIK (naloZiti gor
za naloZiti na)

PROSTORSKA ORIENTACIJA ZA CLOVESKO TELO: pa $e ¢&isto do
gor je zaprt = SMER (gor) NAMESTO POZICIJE DELA TELESA (vrat)
(izraz biti do vratu zaprt je sicer metaforicen)

PROSTORSKA ORIENTACIJA ZA LOKACIJO: (pogovor o restavraci-
jah) Kje to? Aha. Zdaj se mi zdi da so ene Stiri gor ne zdaj Se ena se
odpre in vse so dobre. > SMER GIBANJA (gor, tj. z nasega gledisca
proti viSjemu kraju) ZA CILJ (gor, tj. viSja lokacija)

Oznacene vrste metonimije glede na metonimicni prenos, kot so

navedene v tabeli 3 in poglavju 6, kaZejo na nekatere znacilnosti govor-
jenega jezika:

uporaba splosnih izrazov namesto specifi¢nih,

posplosSitev opisovanja dejanja na njegov rezultat,

uporaba specificne leksike, ki je poznana govorni skupnosti, za
splosSnejsi pojav (iz krsta seveda ne v krstu obravnava pac vsebina
tema krsta je pokristjanjevanje (za Krst pri Savici), pri pouku samo
tega cankarja skozi (za dela, besedila, odlomke, Zivljenje Ivana
Cankarja), kar se zmenijo na Subicevi (za dogovore, ki so sprejeti v
Slovenskem parlamentu) ipd.),

uporaba slogovno zaznamovane leksike, ki je motivirana metoni-
micno (blonda, moja deklina),

uporaba deikti¢nih izrazov, ki so motivirani metonimicno (gor, dol).
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Metonimije lahko opazujemo tudi glede na vidik, ki doloca izhodi-
SCe/sredstvo metonimicnega prenosa. Pogled izhaja iz predpostavke,
da ima konceptualna metonimija izkustvene in spoznavne temelje, nje-
ne jezikovne uresnicitve pa so samo ena od moznih oblik, skozi katere
se izraza (v kontekstu Ze omenjenih idealiziranih kognitivnih modelov,
ki predstavljajo abstrakcijo ¢lovekovih izkustev in delno zajemajo nase
vedenje o svetu). Za kognitivne pristope je namre¢ primarno ravno
vprasanje, zakaj izberemo prav doloceno konceptualno entiteto za me-
tonimicniizraz, in ne neke druge.

Na tej podlagi lahko oznacene metonimicne izraze opazujemo
tudi z vidika povezave med pogostnostjo metonimic¢nega prenosa in
Clovekovim izkustvom (npr. metonimicni prenosi v korpusu g-KOMET
splosno za specificno (125): specificno za splosno (3); konkretno za ab-
straktno (7) : abstraktno za konkretno (3); definirano za nedefinirano
(2) : *nedefinirano za definirano (0)). Zaradi laZzjega razumevanja je bolj
verjetno, da bodo metonimicni prenosi potekali s sploSnega na speci-
ficno, s konkretnega na abstraktno ipd. Povezanost z visoko pogostno-
stjo oznacCenih tovrstnih metonimicnih prenosov v korpusu je ena od
bistvenih (najpogostejsih) funkcij metonimije, tj. referencialna funkcija,
ki je nekaksSna bliznjica za oznacCevanje kompleksnega in abstraktne-
ga pojava z enostavnejsim, konkretnejSim in razumljivejSim pojavom
(izrazom).

Poleg tega lahko metonimi¢ne povezave opazujemo tudi z vidi-
ka povezave med pogostnostjo metonimicnega prenosa in kulturno
preferenco:

« DELTELESA, KI SODELUJE PRI PROCESU (usta), ZA PROCES (govor-
jenje) in PROCES (govorjenje) ZA DEJAVNOST (pripovedovanje): Kako
s0 se ohranjale ljudske pesmi? Eee govorili so si jih od ust do ust),

« IZDELEK ZA LASTNOST: pa ta ti je ko lasko proti vodi (je veliko
boljsi),

- KRAJ ZA SPECIFICEN PROSTOR V TEM KRAJU in SPECIFICNI
PROSTOR V KRAJU ZA DEJVANQOST: Gres v kranjsko? Grem na cer-

vvvvv

Te pojmovne sheme zdruzujejo posamezne elemente, povezane
z nasim kulturnospecificnim védenjem o svetu, druzbi, konvencijah
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in obic¢ajih. V konkretni jezikovni situaciji pogosto kontekst in izkustvo
dolocCata, kateri segment enciklopedic¢nega védenja se bo profiliral kot
pomemben in se jezikovno realiziral.

7 Sklep

Metonimija in metafora nista zgolj retori¢ni figuri, ampak sta kogni-
tivha pojava, ki imata pomembno vlogo tako pri organizaciji pomena
kot tudi pri produkciji in interpretaciji izreka. Namen clanka je naka-
zati poskus sistematizacije metonimicnih nacel, ki povezujejo razlicne
pomene besede, kot so bili oznaceni v korpusu govorjenih besedil.
V naslednjih korakih bo potrebna analiza metonimiénih prenosov v
dejanski jezikovni rabi tudi s pragmati¢nega vidika. Ceprav so nekate-
re metafori¢ne preslikave in metonimiéni prenosi univerzalni oziroma
prisotni v vec jezikih, je namrec unikatna njihova frekvenca pojavljanja
v posameznih jezikih, njihova realizacija in vpetost kulturnospecific-
nih elementov jezikovnega prostora. Za nadaljnjo analizo metaforic-
nih izrazov v slovenskem jeziku bo zanimiva tudi primerjava korpusa
KOMET 1.0, v katerem so oznacene metafori¢ne besede v zapisanem
jeziku, in korpusa g-KOMET, ki vsebuje govorjena besedila v obliki
transkripcij.
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Corpus Approaches to Metaphor and Metonymy Identification:
The Case of Metonymy in g-KOMET

We are not always able to express everything we think directly, so we use
various linguistic-cognitive operations, including metaphors and metonymies.
Metaphorical and metonymical expressions are difficult to extract from a cor-
pus that is not specifically annotated for the purposes of figurative language
research. Among the attempts to create a corpus of metaphors in Slovene are
the corpus of metaphors KOMET 1.0 and its continuation with transcriptions
of the spoken language, corpus g-KOMET (corpus of metaphorical and met-
onymic expressions in the spoken language). The article presents the most
common methods of extracting metaphorical and metonymic expressions
from linguistic corpora, and illustrates an attempt to systematize some of the
most common metonymic transfers in the Slovenian spoken language using
the corpus g-KOMET.

Keywords: conceptual metaphor, conceptual metonymy, metonymic pattern,
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Named Entities in Modernist Literary Texts

1 Introduction

In literary studies, named entities are most closely associated with re-
search on literary characters and settings. A comprehensive picture of
the way characters are named in literature and how place names are
used in the text was obtained beyond the renderings of automatic rec-
ognition of “Named Entities” (hereafter NEs) by manually annotating
these entities in literary texts, first by analyzing the annotation process,
and then the data obtained from the annotated corpus itself. In this pa-
per we report on an attempt to identify and annotate three groups of
NEs in the “Corpus of 1968 Slovenian literature May68 2.0” (the May68
Corpus, for short)* (JQuvan et al., 2022), expanding on the analyses first
presented as a conference submission (see Sorli and Zejn, 2022). Sec-
tion 1 provides a brief description of the corpus and the annotation pro-
cedure, followed by Section 2 that focuses on the preliminary results
of an extended analysis of personal and place names. In Section 3, we
discuss the potential for future annotation tasks and improvements to
the annotation scheme, as well as the optimal application of the results.

In view of the significance for the Digital Humanities of control-
ling a large number of texts and their vertical reading, where patterns
become visible that cannot be detected with the naked eye or tradi-
tional close reading, the corpus size is often seen as a key factor. At
the same time, large volumes of text require automation of corpus
processing for quantitative analysis, which includes different levels
of (linguistic) annotation in the first phase and allows for additional
levels of semantic annotation in later phases that enrich the text with
metadata. In the presented approach, however, the annotation task is
performed on a small, specialized corpus that is easier to control and
allows for manual annotation. The identified and manually annotated
NEs are distinguished based on semantic criteria, so we consider this
an example of semantic annotation.

Together with the theoretical concept, the selection of annotation
material, and the definition of guidelines for the annotation process
(Pagel et al., 2020), the annotation scheme presented here constitutes
a model for the extended annotation of NEs in modernist periodicals,

1 Corpus of 1968 Slovenian literature May68 2.0: http://hdl.handle.net/11356/1491
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certain segments of which can be applied to other corpora of literary
texts. We focus on both the identified inaccuracies and the advantages
of manual annotation of selected groups of NEs in our specialized cor-
pus (for more on the theoretical background and history of automated
and manual annotation of NEs, including the different approaches, see
Sorli and Zejn 2022: 188-189).

1.1 The May68 Corpus of Slovenian modernist literary texts
— corpus description

The May68 Corpus is the result of a project on the literature of the
avant-garde and modernism in the period of the worldwide student
movement associated with May 1968, whose activities are also reflect-
ed in the transformation of literature. The corpus consists of Slovenian
modernist literary texts from the late 1960s to the early 1970s and was
created according to special criteria defined for the purposes of corpus
and stylistic research of modernist texts. The student journals Tribu-
na and Problemi, from which the texts for the corpus were selected,
played an important role in the theoretical and literary-artistic innova-
tions of the Slovenian student movement. The May68 Corpus 1.0 con-
tains 1,521 texts by 198 known authors published between 1964 and
1972 in the Slovenian periodicals Tribuna, Problemi and Problemi.Lit-
eratura. The version May68 Corpus 2.0, which has been further edited
and corrected (metadata), contains 647 additional texts from Tribuna
and Problemi. The texts contain complete bibliographic data, are clas-
sified by text and language type, degree of presence of non-standard
Slovenian, foreign languages, modernism, and visual elements. Author
details, i.e., gender and year of birth, are included with the texts. The
presence of visual elements is also marked in the corpus (48 texts).?

1.2  Annotation procedure

Following the automatic pre-processing (the automatic linguistic an-
notation included lemmas, morphosyntactic descriptions from MUL-
TEXT-East and morphological features and syntactic annotations
from Universal Dependencies) of the May68 Corpus, further manual

2 Adetailed description of the corpus was provided in Juvan et al. (2021: 60-64).
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annotation was performed to capture more complex linguistic (seman-
tic) phenomena and to provide a more sophisticated annotation model
for proper nouns given the recurring representational problems. Manu-
ally annotated are (foreign) language variations and registers, but the
focus of the present article is on the NEs denoting persons, including
cited authors (sources), geographical locations, i.e., various real and
fictitious place names, organizations, and miscellaneous entities.

The annotation was implemented using the WebAnno tool (Eckart
de Castilho et al., 2016). WebAnno allows annotation of one sentence
at a time, which is a disadvantage for longer instances of text marked
by the use of foreign language(s). Each annotation round was curat-
ed by two curators. However, reiterative annotation was not foreseen,
since the primary goal at this stage was not to improve automatic an-
notation, but to manually annotate the specialized corpus for optimal
corpus analysis and stylistic studies.

The following sections and subsections introduce the types and
categories of NEs, including the dilemmas encountered in the pro-
cess of annotation and the rationale behind the decisions made. With
a somewhat narrower notion of NER, for the purposes of this paper
we are mainly talking about categories of “proper names (personal and
place names)” rather than “named entities”.

1.2.1 Named entity categories and resolution

At this first stage, a model for identifying and annotating the selected
NEs was put in place, with a second stage of the project envisaged in
which the texts will be annotated for the use of metaphor. We also
discuss the practical treatment of proper names for the purposes of
corpus linguistic and stylistic research, in the hope of improving the
reliability of results and NLP models. As pointed out in Beck et al.
(2020), representational problems in linguistic annotation arise from
five different sources (ibid., 61): (i) Ambiguity is an inherent property
of the data. (ii) Variation is also part of the data and can occur, for
example, in different documents. (iii) Uncertainty is caused by lack of
knowledge or information by the annotator. (iv) Errors may be found
in the annotations. (v) Bias is a property of the annotation system as
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awhole. We list a number of relevant annotated categories, their spe-

cific character, and representational problems associated with them.

We focused on some open challenges in the annotation of NEs, and

in particular problems related to the functional aspects of personal

proper names and place names.

There is no universally accepted taxonomy for NEs, except for some
coarse-grained categories (people, places, organizations). Since we
are interested in a semantically oriented annotation and prefer more
informative (fine-grained) categories, we opted for a three-level NE
classification as shown in Table 1 (cf. Sevscikova et al., 2007). The first
level in our annotation scheme corresponds to the three basic groups:
1. Proper names, 2. Foreign language and register variations, and 3.
Cited authors. These groups are labelled as 1. NAME, 2. FOREIGN, 3.
BIBLIO, respectively, with the first two further subdivided. The second
and third levels provide a more detailed semantic classification. NE
resolution is primarily linked to the category PER, which is labelled in
terms of whether the character is text/plot-internal or -external. The
NAME group includes the following types and subtypes:

«  Person (PER), including the adjective derived from a person's name, is
subdivided into fictional literary characters (PER- LIT), real characters
referring to existing and historical or mythological persons or beings
(PER-REAL), literary characters bearing a descriptive name (PER-
DES), and members of national and social groups (PER-GROUP).

+  Geographical location (GEO) comprises localities in Slovenia (GEO-
SI), the former Yugoslavia (GEO- YU), Europe (GEO-EU), and in oth-
er countries, including fictitious place names (GEO-Z2).

+ Organizations and institutions (ORG).

«  Miscellaneous (XXX).

Once the annotation process was completed, the labels were
converted to TEI encoding in WebAnno.5 Following the conversion all
proper names (personal names, place names, names of organizations)
were labelled with <name>, then divided into types with @person, @
geo, @misc, @personGrp, and @org attributes, three subtypes for liter-
ary characters (@literary, @descriptive, @real), and for geographical
names (@SI, @EU, @ZZ and @YU).
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PERSON (PER) type is divided into PER-LIT, PER-REAL, PER-DES
and PER-GRP. While the first three are categorized as subtypes of the
same type, PER-GRP is defined as an independent type. As shown in
Table 1, the most important NE resolution consists in the subdivision
of the PER type (within the NAME group) into real, e.g., historical or
real-life, persons appearing in the text, and fictional characters, each
of which, however, is further specified according to semantic criteria.
We have classified both historical and mythological names as non-
fictional, that is, as PER-REAL, unlike, for example the Netscape pro-
ject where variants of “legend”, “mythological” and “fictional” are all
subsumed under “fictitious” (cf. de Does et al. 2017, p. 364). The PER
type includes names of people (and provisionally for pets), nicknames,
pseudonyms, members of national and social groups.

Table 1: The main categories of the May68 annotation scheme (WebAnno)

Group Type Subtype Description

Real: Characters referring to real, i.e. existing
and historical or mythological persons or beings,

PER-REAL . .
e.g. Greta Garbo, Charlie Brown, hlapec Jernej,
Maruska
PERSON — PER-LIT Literary: Fictional literary characters, e.g. Ancika,

Zobec, Janko, Polona

PER
Descriptive: Literary characters that carry a

PER-DES  descriptive name (e.g., dolgolasec, Eng. the
long-haired guy)

Group: Members of national and social groups,

PER-GRP . oy
G e.g. Kranjci, Slovenec, American

NAME

GEO-SI Slovenia, e.g. Ljubljana, slap Savica, Crngrob

GEO-YU Former Yugoslawa (except for Slovenia), e.g.
GEO Zagreb, Dajla

GEO-EU  Europe, e.g. Frankfurt, Minsk, Vltava
GEO-Z2Z Other, e.g. Peking, Kuba, Indija Koromandija

Names of organizations, institutions (e. g. Klub

ORG - . . . .
nepismenih, Slovenska matica, Drzavna varnost)

Common proper nouns, including titles of books
XXX - and other art works, artefacts, etc., e.g. Rdeca
kapica, Empire State Building
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Group Type Subtype Description

HBS - Serbo-Croatian
EN - English
DE - German

z

(] FR - French

w .

§ 1T - Italian
LA - Latin
XX - Other
DIALECT - Dialect
VERNACULAR - Vernacular
SLANG - Slang

BIIBLIO - - Quoted authors (Sources)

PER-REAL denotes both real, i.e. existing, persons and historical
or mythological figures that are basically identifiable in encyclopaedic
sources such as online lexicons of proper names, Wikipedia and the
like. URL is an additional attribute of the NAME group and is given as a
relevant source of information, such as a website, for a group of peo-
ple appearing in the literary text. The assignment of an URL depends
on the context or on extra-linguistic knowledge; we linked names to
web resources only when a (personal) name was not assumed to be
part of today’s common cultural knowledge (e.g. Giorgio Albertazzi,
Italian actor and director, or Dave Brubeck, American jazz pianist and
composer), if a person can be assumed to be part of common (cul-
tural) knowledge (Descartes, Nietzsche), we chose not to enrich the
corpus with encyclopaedic data. All standard personal proper names
are labelled as NAME and assigned to one of the closed subtypes.

The label PER-GRP with no subtype is assigned to members of a
particular social group, most often nationality (Slovenec, Nemec), re-
gional (Kranjci, §tajercz') or family (Novakovi) identity, but also small-
er social groups defined on the basis of occupational or other criteria
(esesovec, vascan, vojak).

Of the categories introduced specifically for the purposes of the
May68 Corpus, NAME / PER-DES proved, as expected, to be the most
challenging subcategory. This group of names seems to be used to de-
scribe the personality and/or physical appearance of literary characters
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(govorancar, starec, brkati), as well as their occupation (nacelnik,
inspektor) or social status (neznanec).

Adjectives derived from personal proper nouns are annotated as
the corresponding proper nouns, e.g., Dimitrijev (Dimitrij’s), PreSernov
(PreSeren’s), dolgolascev (pertaining to the long-haired one). Their de-
rived character is revealed by morpho-syntactic tagging.

Given their statistical importance in the context of NER, the same
annotation rules apply here as for characters in plays when they do
not require special treatment with respect to their function. The label-
ling of personal names in plays depends on the status and/or function
of the name. Names of individual characters that merely announce an
individual character’s speech, and thus his/her lines of dialogue, have
not been annotated, while names in descriptions of their physical ac-
tions or behaviour are treated as ordinary proper names on the model
of “sb does sth”, etc. (Pandolfo se ogleduje v zrcalu / Pandolfo looks at
himself in the mirror).

Compared to the categories of personal names, significantly
fewer dilemmas occurred in the categorization and labelling of place
names. Individual unresolved cases (e.g., fictitious places, names re-
ferring to localities or objects in space) were assigned to the category
“Other”.

Geographical names in the broadest sense spanning from names
of streets (84. ulica), rivers (Drava), mountains (Ucka, Himalaja), cities
(Piran, Rim, Dunayj) to those of countries (Slovenija, Japonska) and con-
tinents (Evropa, JuZna Amerika), but also abstract (e.g. space-related)
or fictitious (text- or plot-internal) (planet Tuku-Luka) place names,
were taken into account in the manual annotation. Adjectives derived
from geographical names were also labelled following the scheme for
personal proper names. Both place names and the derived adjectives
were classified into four categories according to the wider geographical
location: place names in Slovenia, in the former Yugoslavia (with the
exception of Slovenia), in Europe and the rest.

Even before the advent of corpus linguistic research, which arises
from methods that can be applied to larger literary corpora, includ-
ing corpus stylistics, analyses of geographical names in literary stud-
ies took place in two fields: the first field is defined as the geography
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of literature, or the study of the spatiality of literary works, which ex-
plores space at the level of textuality. Another field is so-called literary
geography, which deals with the study of the place-bound nature of
writing, publishing and reading and whose results are often presented
in literary atlases (Perenic, 2012a, p. 259-260; Gregory et al., 2015,
p. 6-8).2 In recent decades, these two fields have further evolved
within DH research, i.e., with distant reading approaches. The poten-
tial of entirely new modes and practices for literary scholarship has
been suggested, with the aim of complementing existing work with
the potential offered by large corpora of literary texts and the develop-
ment of corpus linguistic and corpus stylistic methods, including the
possibilities of data extraction from large machine-readable corpora
(Gregory et al., 2015, p. 6-8).

The comparative study of the usage (patterns) and function of
place names in literary works that includes both quantitative and
qualitative aspects of geographical entities in literary works is called
comparative literary onomastics (de Does et al. 2017, pp. 361-362).
In the narratological approach of “distant reading”, analyses of place
names are part of broader research on the relationship between
characters, plot, time and space, similar to the analyses within the
framework of Text World Theory based on Bakhtin’s concept of the
chronotope (cf. Sorli and Zejn, 2021, p. 188 and the literature cited
there) or the research within the “digital narratology of space” that
established the study of space frames based on Lotman’s concept
of spatial semantics (cf. Viehhauser, 2020, p. 381). Modern quanti-
tative research also includes other aspects in the analysis of space
besides the classical narratological categories, such as the analysis
of the connections between emotions and space (cf. Grisot and Her-
rmann, 2022). As to the question of literary setting, it follows from the
aforementioned types of research that the analysis of geographical
entities is only one part of the necessary analysis. At the same time,
the data that can be extracted from large corpora allow insights into
literature that go beyond the limits of studying a limited corpus of
selected “representative” texts.

3 Forasurvey of relevant research see Hladnik (2012) and, for more recent Slovenian studies,
Prostor slovenske knjizevnosti (cf. Perenic, 2012b).
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2 Statistical analyses

2.1 Literary characters

From the previous analyses it appears that the May68 Corpus is clear-
ly dominated by literary names, PER-LIT (68%), while the other two
categories appear in relatively similar proportions: descriptive names,
PER-DES (18%), and characters from the non-literary world, PER-RE-
AL (14%). Moreover, a clear preponderance of male characters was
found (on average about 80:20 in favour of male characters), and the
analysis by the gender of the authors showed that this ratio was some-
what more balanced in female authors, with the exception of real-life
characters, where the ratio is independent of gender, most likely due
to the real and undisputed presence and roles of men and women in
social and cultural history (for more details, see Sorli and Zejn, 2022,
p.193-194).

The annotated May68 Corpus contains texts from three basic liter-
ary genres and also enables searching by and comparing among these
three basic categories. The following section presents some results
of the analysis of the quantitative and proportional distribution of the
three types of character names (literary, descriptive, and real names) in
drama (see Figure 1), poetry (see Figure 2) and prose (see Figure 3).4

PER-DES
25%

PER-REAL PER-LIT
12% 63%

Figure 1: Distribution of character naming types in drama.

4 According to the number of occurrences, poetry accounts for 13.56%, prose for 66.09%, and
drama for 18.56%. The remaining 1.77% represent hybrid genres, which are not considered
in the analyses both because of their extremely low presence and because of their genre
specificity.
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PER-DES
14%
PER-LIT
36%

PER-REAL
50%

Figure 2: Distribution of character naming types in poetry.

PER-DES
18%
PER-REAL
8%

PER-LIT
74%

Figure 3: Distribution of character naming types in prose.

Acomparison ofthethree charts shows significant differencesinthe
distribution of the different types of character naming. Literary names
(PER-LIT) are more prevalent in drama when compared to descriptive
names (PER-DES) and real names (PER-REAL) (63% of all namings),
and in prose (nearly 75% of all namings), while in poetry the proportion
of literary names comes in third place, at 36%. The results show that in
poetry there are fewer direct namings of literary characters and that, in
general, these are not prominent. The proportion of descriptive names
is largest in dramatic texts (25%), smaller in prose (18%), and even
smallerin poetry (14%). It can be concluded that the higher proportion
of descriptive names in drama is related to the fact that such texts are
primarily intended to be performed on stage over two or three hours,
and the descriptive names of characters are used as a means of “eco-
nomic” characterization. In prose, because of the larger size of the text
and the greater likelihood that descriptive nomenclature will take hold

128



Named Entities in Modernist Literary Texts

in the text, it is more likely that a particular characteristic of a person,
such as a physical trait, an occupation or social status, etc., will serve
the function of a proper name.

The relationship between descriptive names in prose and poetry
is also characterized by the fact that the first ten descriptive names
by frequency (see Table 2) in drama are almost exclusively (with one
exception) names that refer to an occupation and/or social status
(e.g. chief, principal, mayor); in prose, almost half of the first ten des-
ignations indicate a particular physical characteristic of the character
(e.g., one-armed, long-haired, old) — such designations are effectively
replaced in dramatic texts by descriptions and instructions in the di-
daskalia or dramatic performance.

Table 2: The first ten descriptive names in drama and prose by frequency

DRAMA PROSE
Lemma Frequency Lemma Frequency
nacelnik 38 senzal 126
ravnatelj 27 ¢rni moz 85
Zupan 21 enoroki 46
gospod Sef 19 inSpektor 45
novi nacelnik 17 dolgolasec 42
tovaris Zupan 16 Zobcev® 38
tascica 16 TomaZev 37
umetnik 14 stotnik 37
gospod namestnik 12 kapitan 35
bivsi nacelnik 12 bela Zena 35
pisar 11 stari 31

The list of descriptive names in poetry shows that these descriptive
names were annotated in only seven texts, and that a particular type
of descriptive name predominates which is not generally a feature of
drama or poetry.

In poetry, a large proportion of real-world persons is conspicuous,
constituting the majority or even half of the names, while in drama and
prose this category of proper names occupies the smallest proportion:

5  ZobcCev and TomaZev are cases where women are named by their (husband’s) second name.
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12% in drama and only 8% in prose. These results could be an indica-
tion of a high degree of referentiality and intertextuality of the poetry in
the corpus or of modernist poetry in general.

In the following, we present some analyses of the annotated
place names, in accordance with the categories established for man-
ual annotation. The results ensuing from the analysis by these four
categories for the entire annotated corpus are shown in Figure 4. This
shows that the largest proportion of place names is related to Slo-
venia (37%), followed by (the rest of) Europe (28%) and countries
beyond Europe (25%), with an unexpectedly modest proportion of
geographical locations classified in the territory of the former Yugo-
slavia (only 10%).°

Slovenia
Europe 37%
28%
‘The rest Former Yugoslavia
25% 10%

Figure 4: Place names according to the division into four major geographical units.

Similar to character names, we show the results below according
to the percentage of geographical locations within each literary genre
represented in the corpus.

6  Figure 1 shows data based on the number of occurrences, which show a more relevant pic-
ture, since recurring lemmas, in contrast with one or several mentions of a geographical loca-
tion, are also an indicator of greater importance or presence in the text. The results by the
frequency of lemmas show slightly different ratios: locations in Slovenia, Europe and the
rest are almost equal each representing a little less than a third (Europe 30%, Slovenia and
the rest 29% each); locations in the former Yugoslavia represent 12%. The analysis by the
number of occurrences compared to the number of lemmas therefore shows a significantly
greater role of geographical locations in Slovenia and the fact that locations outside Europe
(the rest) are mostly just brief mentions and not so much actual places of action.
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Europe
40%

The rest
12%

\_ Former Yugoslavia
2%

Figure 5: Proportional shares by classification in broader geographical units — Drama.

Europe
24%

Former Yugoslavia
15%

‘The rest
36%

Figure 6: Proportional shares by classification in larger geographical units — Poetry.

Europe
28%

The rest
22% Former Yugosla
9%

Figure 7: Proportional shares by classification in broader geographical units — Prose.
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In the dramatic texts (see Figure 5), a disproportionate share of
places in Europe (40%) and Slovenia (46%) is noticeable compared to
poetry and prose, as well as a small proportion of places outside Europe
(12%) and in the former Yugoslavia (a barely detectable 2%). The pro-
portions within poetry (see Figure 6) are relatively even: places in Slo-
venia and Europe account for about a quarter, other places for slightly
more (36%), and places in Former Yugoslavia for the least (15%). The
distribution according to the general geographical classification in the
prose (see Figure 7) corresponds most closely to the results for the
entire corpus: the largest share is accounted for by geographical places
in Slovenia (41%), followed by places in Europe (28%), other places
(22%), and only 9% for places in the former Yugoslavia.

Since the number of geographical entities in the corpus is much
smaller compared to personal names, the results in this segment are
less representative and less likely to be generalizable to modernist lit-
erature or literature in general. Nonetheless, they suggest that there
are some differences in the selection and listing of geographical loca-
tions across genres.

3 Potential benefits of corpus enlargement, additional
annotation tasks, and further research

3.1 Conclusions and open issues

The main goal of our annotation task was to provide an adequate rep-
resentation of a specific set of semantic data, i.e. named entities, and
to fully exploit the potential of this type of corpus linguistic data in the
context of future literary and linguistic analyses. To this end, we im-
plemented a three-level annotation scheme. The preliminary results
and additional analyses presented in this paper provide an argument
for annotating the remaining part of the May68 Corpus, possibly with
some adjustments to the scheme based on the experience of previ-
ous work. Accordingly, in the next phases of annotation we plan toim-
prove the segments that show the lowest degree of consistency and
annotator agreement, such as common nouns that serve the referen-
tial function of proper nouns and appear to act as a representational
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continuum. We have yet to figure out how best to incorporate the var-
ious instances of descriptive names (PER-DES) into the annotation
scheme, but they are certainly worth considering as a special (sub)
category of the NAME group.

Compared to the categories of personal names, significantly fewer
dilemmas occurred in the classification and labelling of place names.
Individual unresolved cases (e.g., fictitious places, names referring
to localities or objects in outer space) were assigned to the category
“Other”. Due to the high percentage of geographical entities labelled
“Other”, a further subdivision (in addition to Slovenia, Former Yugosla-
via and Europe) of the wider geographical location must be proposed
on the basis of the qualitative analysis of the results.

We conclude, on the basis of the high variation in referential ex-
pressions, that in potential future projects an additional step should be
linking the different names of the same character (so-called “nesting”),
the same applies to geographical entities, where several spelling vari-
ants occur (e.g., Svica, $vajc = Switzerland).

Some NER projects report on the automatic linking of proper
names to entries in Wikipedia (cf. de Does et al. 2017), which assists
in the named entity resolution to distinguish between plot-internal and
plot-external names. As shown in the introduction, we linked names to
web resources only when a (personal) name was not assumed to be
part of today’s common cultural knowledge. This is another issue that
needs to be resolved for future undertakings.

3.2  Future projects

The decision in favour of manual annotation of the May68 Corpus was
based on the fact that this is a specialized corpus for which estab-
lished automatic labelling of named entities would not predictably
yield adequate and satisfactory results, as well as on experience from
related research on named entities in various national literary corpora
(cf. Stankovi¢ et al., 2019; Vala et al., 2015; Ketschik, 2020; Papay
and Pado, 2020). As Won et al. (2018) have noted, using historical
texts as an example, a single automatic tagging tool is not optimal for
automatic tagging of place name and instead a clever combination of
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multiple approaches is required. The fully annotated corpus will al-
low empirical testing of the differences between the results of manual
and automatic annotation. Despite some adjustments, the three-level
scheme for manual annotation is perhaps closest in granularity to the
Janes-NER guidelines (CLARIN.SI) (cf. Zupan et al., 2017), whose
categories are considered the standard for automatic annotation of
Slovenian corpora. The results of this comparison could contribute to
the optimization of tools for automatic labelling of named entities for
corpora of literary texts.

Last but not least, the results of labelling, especially of character
names and geographical entities, are crucial for the construction of an
NE database. The database of the May68 Corpus could be the corner-
stone for the compilation of a database of proper names in Slovenian
literature of different literary genres, directions and periods, and the
data on geographical entities could contribute to the research of spati-
ality of literary works on the level of textuality.

In asecond stage of the project that is envisaged, the texts will also
be annotated for the use of metaphor, which — financial means per-
mitting — will result in a database of literary metaphor and metonymy.
The goal of this additional annotation task will be to optimize the an-
notation procedure and apply the knowledge acquired about the use of
metaphor in modernist literary texts for the purposes of future literary
and linguistic analyses.
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Imenske entitete v modernisti¢nih besedilih: roéno oznacevanje
in analiza korpusa Maj68

V Clanku najprej predstavimo korpus Maj68, tj. korpus modernisti¢nih lite-
rarnih besedil slovenskih avtorjev iz revij Tribuna in Problemi iz obdobja Stu-
dentskega gibanja 1968. Korpus je bil avtomatsko oblikoskladenjsko oznacen,
nato je sledila ro¢na semanti¢na anotacija z namenom naprednejSe analize
korpusa. Cilj raziskave je bil, da v oznaceno gradivo zajamemo kompleksnej-
Se semanti¢ne pojave in tem prilagodimo oznacevalni model, ki bi uspesno
naslovil dileme oznacevanja literarnih besedil, in sicer dvoumnost, nejasnost
in variantnost. Trinivojska oznacevalna shema ima tri osnovne kategorije, od
katerih se prvi dve delita Se nadalje: 1. lastna imena, 2. tuji jeziki in slovenske
jezikovne varietete ter 3. bibliografske navedbe. Predstavljene so izbrane vse-
binske analize imenskih entitet (imena likov in geografska imena) glede na tri
temeljne literarne zvrsti. Rezultati analiz pokaZejo dolo¢ene razlike med zvrst-
mi, ki jih je mogoce interpretativno postaviti v Sirsi literarni kontekst. V sklepih
razmiSljamo o moZnostih izboljSave sheme, njene dodatne nadgradnje ter o
potencialni nadgradniji rezultatov.

Kljuéne besede: modernizem, imenske entitete, korpusna stilistika, sloven-
ska literatura, Tribuna, Problemi, 1968
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Govoris nevronsko?
Kako ljudje razumemo jezik
sodobnih strojnih prevajalnikov

David BORDON

Filozofska fakulteta, Univerza v Ljubljani

Namen prispevka je predstaviti raziskavo preverjanja razumljivosti nerevidira-
nih strojno prevedenih spletnih besedil. Primarni udeleZenci v raziskavi so bili
splosni bralci in ne izurjeni prevajalci ali popravljalci strojnih prevodov. Gre za
prvo tovrstno raziskavo, ki je bila izvedena za slovenski jezik. Cilj raziskave je
bil preveriti, v kolikSni meri so nerevidirani strojni prevodi razumljivi sploSne-
mu bralstvu, pri Cemer sem se posvetil tudi vplivu besedilnega in slikovnega
konteksta. Preverjal sem prevode prevajalnikov Google Translate in eTransla-
tion. Raziskava je bila izvedena z anketo, v kateri so udeleZenci odgovarijali
na vprasanja, ki so preverjala razumevanje spremljajoCega besedilnega se-
gmenta, v katerem je bila napaka. Rezultati nudijo vpogled v trenutno stopnjo
razvoja strojnih prevajalnikov, ne z vidika storilnosti pri njihovem popravljanju,
ampak z vidika, koliko jih razume ciljno bralstvo. Na koncu ¢lanka nudim novo
evalvacijo izvornih segmentov, ki sem jih v zacetku leta 2023 ponovno preve-
del, tokrat Se s prevajalnikom DeepL.
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Bordon, D.: Govoris nevronsko? Kako ljudje razumemo jezik sodobnih strojnih
prevajalnikov. Slovenscina 2.0, 11(1): 138-159.

1.01 Izvirni znanstveni ¢lanek / Original Scientific Article
DOI: https://doi.org/10.4312/s102.0.2023.1.138-159
https://creativecommons.org/licenses/by-sa/4.0/ BY SA

138


https://doi.org/10.4312/slo2.0.2022.2.1-4
https://creativecommons.org/licenses/by-sa/4.0/

Govoris nevronsko?

1 Uvod

PricujoCi razsirjeni ¢lanek nadgrajuje objavo v zborniku konference
JTDH 2022 (Bordon, 2022) in mu dodaja poglavje st 6, v katerem eval-
viram prevodne resitve izvorne raziskave z nadgrajenimi prevajalniki v
letu 2023. V Clanku obravnavam raziskavo razumljivosti strojno pre-
vedenih spletnih besedil pri bralcih, ki ne vedo, da prebirajo strojne
prevode. Uporabil sem naklju¢no izbrana angleska spletna besedila,
slovenske prevode pa sem pridobil z nevronskima strojnima prevajal-
nikoma Google Translate in eTranslation. Prevodi niso bili revidirani, saj
sem Zelel replicirati okoliscine, v katerih bi jih dejansko lahko nasli — na
spletu, kjer so zaradi (za nekatere) dovolj visoke kakovosti in cenovne
nepremagljivosti (namrec€ so brezplacni) vedno pogostejsal, kar velja
tudi za prevajalske vti¢nike, ki so vgrajeni v sodobne brskalnike in apli-
kacije. Uporabniki se nasploh vedno vec posluzujejo strojnega prevaja-
nja (Vieira et al., 2022).

VpraSanje razumljivosti v taki obliki je postalo aktualno samo v za-
dnjem Casu, saj so starejsi, statisticni modeli prevajalnikov slovni¢no
nekonsistentni in jezikovno okorni, sodobni nevronski prevajalniki pa
proizvajajo tekoc¢a besedila, ki so tezje locCljiva od ¢loveskih, hkrati pa
je ze profesionalnim pregledovalcem prevodov tezje ugotoviti, kje so
storili napako (Donaj in Sepesy Maucec, 2018).

Te napake nastanejo predvsem zaradi tezav pri razdvoumljanju
vecpomenskih besed in prevajanju besed, ki jih ni v podatkovni zbirki,
s katero smo prevajalnik ucili (Thi-Vinh et al., 2019, str. 207; Koehn
in Knowles, 2017, str. 28, 31-33; Sennrich et al., 2016, str. 3). Kljub
morebitnim posamicnim napacno prevedenim besedam pa lahko lju-
dje pomen razberemo iz sobesedila. Pri preverjanju razumljivosti sem
v vseh primerih vkljucil Se kontekst, saj se v stvarnosti bralci nikoli ne
sreCujejo z izoliranimi besedami, ampak z zaklju¢enimi besedili, ker pa
se osredoto¢am na spletno okolje, sem besedilnemu kontekstu dodal
Se slikovnega, ki je pogost element na sodobnih spletnih straneh.

Namen clanka je predstaviti grobo oceno razumljivosti prevodov
NMT-sistemov (ang. Neural machine translation) v Casu, ko so taka

1 Nekaj primerov za »krompirjeve kline« (potato wedges) na spletu. sl.veg-recipes; sl.hiloved;
sl.eathealthyeatgreek; sl.gastromium; sl.atomiyme — strojno prevedene spletne strani za
mnogo razli¢nih jezikov.
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besedila na spletu vedno pogostejSa, pri cemer me zanima predvsem,
kako slikovno gradivo v besedilnem kontekstu vpliva na rezultate. Tovr-
stna raziskava za slovenscino Se ni bila izvedena.

2 Sorodne raziskave

Raziskav na podrocju razumevanja nerevidiranih strojnih prevodov pri
konc¢nih bralcih je razmeroma malo, saj je z vidika omejenosti na stroko
in gospodarstvu bolj zanimive analize storilnosti pri popravljanju prevo-
dov veliko vec raziskav osredotocenih zgolj na prevajalce.

Na Univerzi v Gentu je bila v sklopu projekta ArisToCAT izvedena
raziskava o razumevanju izmisljenih besed in samostalniskih besednih
zvez (Macken et al., 2019). Primeri, ki so bili iz anglescine v nizozem-
s¢ino prevedeni s strojnima prevajalnikoma Google Translate in Deepl,
so bili predstavljeni samostojno ali v kontekstu povedi, pri tem pa ude-
leZzenci niso imeli dostopa do izvirnega besedila. V povprecju so ude-
leZzenci ugotovili pravilen pomen izmisljene besede v 23 % primerov,
ko je beseda bila predstavljena brez konteksta. Ce ji je bil dodan kon-
tekst, je bilo 41 % odgovorov pravilnih; v scenariju, ko je bila izmisljena
beseda predstavljena v povedi in so udeleZzenci morali izbrati pravilen
pomen, je bilo pravilnih odgovorov 56 %.

V sklopu istega projekta je bila izvedena Se analiza bralnega ra-
zumevanja CloveSkega prevoda na eni in nepopravljenega strojnega
prevoda na drugi strani. Cloveski prevodi so bili ocenjeni bolje z vidika
jasnosti podajanja informacij, z vidika koncnega razumevanja pa je bila
razlika manjsa (Macken in Ghyselen, 2018).

Castilho in Guerberof Arenas (2018) sta izvedli primerjalno analizo
bralnega razumevanja za statistic¢ni in nevronski model strojnega pre-
vajalnika v primerjavi s ¢loveskim izvirnikom. Glede na omejen vzorec
(6 udelezencev) in nedoslednost rezultatov je ugotovitev, da sistemi-
-NMT izkazujejo najboljSe rezultate, obcasno Se boljSe kot angleski iz-
virnik, nedokonc¢na.

Martindale in Carpuat (2018) sta v raziskavi obravnavali odziv bral-
cev na tekocnost in natancnost nevronskih strojnih prevodov, ob tem
pa sta preverjali stopnjo zaupanja informacijam v besedilu. Ugotovili
sta, da bralce zelo zmotijo prevodi, ki niso tekodi.
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Izsledke potrjuje tudi Popovi¢ (2020). V njenem eksperimentu so
bralci v 30 % primerov zaradi zavajajocCe tekoCnosti sprejeli popolnoma
napacno informacijo, Se 25 % dodatnih primerov pa je bilo skoraj po-
polnoma (narobe) razumljivih.

Na tem mestu velja omeniti, da so se nedavno zacele pojavljati bolj
eksperimentalne metode prevajanja, katerih znacilnost je upoStevanje
multimedijskega konteksta, denimo zvocnega ali slikovnega. Lala in
Specia (2018) sta razvila model multimedijskega leksikalnega preva-
janja, katerega namen je prevajanje dvoumnih ve¢pomenskih besed s
pomocjo slikovnega konteksta. Sulubacak et al. (2020) so predstavili
sorodne raziskave, uporabne podatkovne zbirke in metode raziskova-
nja na podrocju multimedijskega strojnega prevajanja, ki so vezane na
prevajanje z zvokom, sliko in videom. Med novejsimi raziskavami Liu
(2021) ponuja nevronski model vizualno-tekstovnega enkodiranja in
dekodiranja.

Pricakujemo lahko, da se bo to podrocje v bodoce Se hitreje razvija-
lo, predvsem zaradi tehnoloSkega napredka v drugih panogah (prepo-
znavanije slik, sinteza govora, avtomatsko podnaslavljanje ipd.).

3 Metoda

Raziskava je bila zasnovana okrog vprasalnika, ki je vseboval primere
stirih vrst napak v slovenskih strojnih prevodih splosnih angleskih sple-
tnih besedil. Preverjal sem prevajalnika Google Translate in eTranslati-
on, pri ¢emer je bil vsak zastopan z 12 vpraSanji. Distribucijo vrst napak
opredelim v podpoglavju 3.3. Poseben pomen sem posvetil slikovne-

mu gradivu v sobesedilu.

3.1 Izbor besedil

Besedila sem zbiral glede na verjetnost, da bi se bralci z njimi lahko
dejansko srecali na spletu. Analiza prevajalskega trga je pokazala, da
vecje prevajalske agencije popolnoma obvladujejo sektorje, ki nudijo
najvec dobicka in hkrati zahtevajo ¢lovesko revizijo (tehnika, zdravstvo,
pravo, finance ipd.) (Evropska komisija, 2020). V manj dobi¢konosnih

sektorjih, kjer Cloveska revizija ni tako pomembna, obstaja vecja verje-
tnost objave nerevidiranih strojnih prevodov.
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Pregleda trznega deleza spletnih iskalnikov, ki jih uporabljamo v
Sloveniji, je pokazal, da 96 % vseh uporabnikov spleta uporablja iskal-
nik Google.? Na osnovi najbolj iskanih pojmov v brskalniku® sem izlo€il
spletisca, ki nimajo prevodnega potenciala (druzbena omrezja, spletni
portali v slovenscini, slovenski mediji). S tem sem prisel do koncnega
izbora besedilnih podrocij: spletno nakupovanje, turizem, elektronika,
multimedija in videoigre, luksuzne storitve, moda, osebno zdravje (te-
lesna vadba in prehrana).

3.2  Prevodi besedil

Pri preizkuSanju strojnih prevajalnikov se je izkazalo, da Googlov preva-
jalnik nudi drugacne prevodne resitve glede na to, kako besedilo nalo-
¥imo v obdelavo. Ce besedilo prevajamo v pogovornem oknu vmesnika
ali v brskalniku prevedemo spletno stran kot celoto, so rezultati boljSi
kot tisti, ki jih dobimo s funkcijo prevajanja dokumenta. Od Stirih razli¢-
nih specializiranih domen, ki jih nudi eTranslation, je najboljSe rezultate
nudil prevajalnik za sploSna besedila (General Text). Uporabil sem naj-
boljSe mozne prevode — omenjeno domeno v eTranslation, v Googlu pa
sem prevajal v pogovornem oknu.

Tabela 1: Razlike v prevodih glede na nacin obdelave; Google Translate

Prevod iz vnosnega polja
0z. samodejni prevod strani

Prevod, pridobljen s funkcijo

»prevedi dokument« Izvirnik

Naj bo topla - mikrovalovna
pecica ohranja hrano, kot so
zelenjava, juhe, jedi, graviza,
omake in sladice, topla in
okusna v pecici, dokler niso
pripravljene za postrezbo.

Naj bo toplo funkcijo -
Mikrovalovna ohranja Zivila,
kot so zelenjava, juhe,
nerazporejenega d’'oeuvres,
gravies, omake in sladice
toplo in okusno v pecice,
dokler oni propravljeni, da
sluzijo.

Keep Warm Feature
Maintains Food Temperature
Keeps foods like vegetables,
soups, hors d’oeuvres,
gravies, sauces and desserts
warm and delicious in the
oven until they’re ready to
serve.

Tabela 2: Prevod enakega segmenta; eTranslation

Prevod modela »General Text« prevajalnika eTranslation

Ohraniti toplo funkcijo - Microwave ohranja hrano, kot so zelenjava, juhe, predjed d’oeuvres,
omake, omake in sladice tople in okusne v pecici, dokler niso pripravljeni za postrezbo

2 https://gs.statcounter.com/search-engine-market-share/all/slovenia
3 https://ahrefs.com/keyword-generator
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Kategorizacija napak

Prevode sem analiziral in dolocil Stiri kategorije najpogostejSih napak,
ki niso vezane na jezikovni sistem o0z. predpis — raziskava zanemarja
slovnico in se osredotocCa izkljuc¢no na leksikalne napake.

Neprevedena beseda; v prevodu se pojavlja beseda v enaki obli-

ki kot v izvirniku. Dopustil sem moznost spremembe zacetnih ali

kon¢nih morfemoyv, Ce je prevajalnik besedo samo preoblikoval.*

o Primer 22 —samodejno namakanje — loosens madeZe.

Napaka pri razdvoumljanju ve¢pomenske besede; denotativni

pomen vecpomenske besede ali besedne zveze ne ustreza pome-

nu v izvirniku.

o Primer 11 — torba za pedal za bas boben — primer vkljucen -
»case included«.

Hujsa pomenska napaka; napaka, ki otezuje razumevanje celo-

tnega besedila.

0 Primer 18 — naprava za hranjenje hisnih ljubljenckov. Baterije
vstavimo ali odstranimo.

Izmisljena beseda; prevajalnik si zaradi kodiranja na enote manj-

Se od besede (subword encoding) pri ponovnem sestavljanju be-

sede v fazi dekodiranja »izmisli« besedo, ki ni v rabiin je denimo ni

moc najti v referencnih korpusih ali v drugih jezikovnih virih — t. i.

»nevronscina«®.

0 Primer 15 — dvopojasni Wi-Fi — dvopasovni Wi-Fi.

Vsi primeri so vizualno predstavljeni v poglavju 3.6.
Koncni nabor je obsegal 12 primerov na vprasalnik, skupno 24. Di-

stribucija Stevila primerov glede na vrsto napake je bila sledeca:

neprevedena beseda: 2 primera na prevajalnik;
napaka pri razdvoumljanju: 4 primeri na prevajalnik;
hujSa pomenska napaka: 3 primeri na prevajalnik;
izmisljena beseda: 3 primeri na prevajalnik.

4

o1

Denimo, prevod za rob zaslona (ang. bezel, je prevajalnik prevedel kot »bezela«).
https://www.alternator.science/sl/daljse/z-nevronscino-v-prihodnost/
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3.4 Kontekst

Izbranim besedilom sem glede na inherentne lastnosti spletne pojavi-
tve dodal kontekst. Kontekst je lahko bil vec vrst:

e izkljucno besedilni,

« besedilni in slikovni; slika ne vpliva na razumevanije,

«  besedilniin slikovni; slika vpliva na razumevanije,

+ izboreneizmed vec predlaganih slik glede nato, kaj piSe v besedilu.

Slikovni kontekst sem vkljucil pri besedilih, ob katerih so se na
spletu pojavljale fotografije, ki so pri nekaterih primerih bile zgolj vizu-
alnidodatek, pridrugih pa je bilo pravilno razumevanje besedila vezano
na prepoznavanje pravilnega vizualnega elementa.

V svoji raziskavi besed nisem nikoli predstavil v izolaciji, kot so to
denimo storili v raziskavi Macken in drugi (2019), saj to niso realne
okolis¢ine — napake v objavljenih strojnih prevodih bodo vedno del ne-
kega besedila. Besedil nisem popravljal, anketirancem sem jih dal v
branje vkljucujo¢ vse slovnicne in pomenske napake, kot bi jih lahko
sami prebrali na spletu.

3.5 Oblikovanje vpraSalnika, format odgovorov na vprasanja
in udeleZenci

Anketo sem ustvaril na platformi Google Forms, ki nudi podporo za pri-
kaz slik in dober vmesnik za pregled in izvoz rezultatov. Pomembno je
poudariti, da anketirancem nisem razkril, da bodo brali strojno preve-
dena besedila. Omenil sem, da bodo »prebrali ve¢ kratkih besedil, ki so
napisana v nekoliko okorni slovenscini«.

Vrste odgovorov so bile omejene s funkcionalnostjo platforme Goo-
gle Forms in niso sledile nobeni logicni metodi; doloCil sem jih subjektiv-
no glede na vsebino primera in vrsto napake. Gre za najbolj nezanesljivo
spremenljivko v metodi, saj bi s formulacijo vprasanja lahko sugeriral pra-
vilen odgovor, zanimalo pa me je predvsem to, ¢e prihaja do vecjega od-
stopanja glede na tip odgovora, denimo, Ce bi bili odgovori odprtega tipa,
kjer anketiranci vnesejo svoj odgovor v prazno vnosno polje, bistveno slab-
Si kot tisti, kjer izbirajo med Stirimi predlaganimi odgovori. S tem bi lahko
preveril konsistenco pravilnosti 0z. odstopanja glede na vrsto odgovora.
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Vkljucil sem tri tipe podajanja odgovorov na vprasanja o razumlji-
vosti besedil:
« odgovor odprtega tipa; anketiranci vpisejo odgovor v vnosno polje,
« odgovor zaprtega tipa (A, B, C ali D),
« izbor zrazlago (A ali B, zakaj?).

Vprasalnik sem delil na druzbenih omrezjih Facebook in Instagram
in znance pozval, naj ga posredujejo naprej svojcem in svojim znancem,
Ce je le mogoce starejSim. Demografskih podatkov nisem zbiral, izjema
je zgolj podatek, Ce se oseba, udelezena v anketi, ukvarja s prevaja-
njem, kar je ena izmed pomanijkljivosti raziskave. Glede na razmeroma
majhen vzorec sodelujoCih in morebiten efekt odmevne komore bi bilo
vsekakor raziskavo potrebno nadgraditi in ponoviti na bolj naklju¢nem
in predvsem vecjem vzorcu, toda glede na Cas zbiranja odzivov, ki je so-
vpadal s prvo omejitvijo gibanja vezano na epidemijo Covid-19, nisem
imel druge izbire.

Na vpraSalnik sem prejel 120 odgovorov.

3.6 PrimerivpraSanjin odgovorov v vprasalniku

V tem podpoglavju predstavljam par prakti¢nih primerov vprasanjiz an-
kete. Izbral sem tri razli¢ne primere; vsak ima razli¢no vrsto odgovora,
konteksta in napake. Celoten vpraSalnik je dostopen na spletu®. Meto-
doloski pristop je bil interpretativen — zavedam se mnogih morebitnih
pomanijkljivosti, ki so vezane na to, kako so bila vprasanja izbrana, kako
so formulirani potencialni odgovori in kako je razumevanje nekega be-
sedila morda pogojeno s poznavanjem tehni¢nih vidikov podrocja, ka-
teremu pripada. Bolje bi bilo vprasalnik standardizirati in uporabiti tako
zasnovo ankete, ki obenem omogoca tudi boljSo statisticno analizo.

Primer 11: torba za pedal za bas boben — primer vkljucen — »case
included«.

« Vrsta napake: napaka pri razdvoumljanju ve¢pomenske besede.

«  Vrsta konteksta: besedilni in slikovni, kjer slika vpliva na razumevanije.

« Vrsta odgovora: izbor (A ali B) in razlaga.

6 https://forms.gle/NKnEHrcEgJa7Tydo9
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o Pearl P-3000D Demon enojna pedala
. .
) a o arca
’ r
w iepov
P klopite na kontrabas s pedalom
i - Primer viljucen

LIPIR AR SN I AN 8 3L )

Ali je torba vkljuéena poleg pedala? *

Q pa
Q ne

Zakaj? *

Va3 odgovor

Slika 4: Primer 11.

Primer 22: samodejno namakanje »loosens madezex.

- Vrsta napake: neprevedena beseda.

« Vrsta konteksta: besedilni in slikovni, kjer slika ne vpliva na
razumevanje.

e Vrsta odgovora: odprti tip.

Samodejno namakanje - Loosens madeze z namakanjem do 2 uri

Samodejno namakanje

Kaj se 2godi 2 madei po dveh urah? *

Vas odgovor

Slika 2: Primer 22.
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Primer 18: naprava za hranjenje hisnih ljubljenckov. Baterije vstavimo
ali odstranimo.

« Vrsta napake: hujSa pomenska napaka.

« Vrsta konteksta: besedilni in slikovni, kjer slika ne vpliva na

razumevanje.
« Vrsta odgovora: izbor (A ali B) in razlaga.

OPOMBA: Predlagamo, da baterije odloZite tudi v kolikor ste odsotni, da se elektriki
ne bo zgodilo kaj nepri¢akovanega. - Opomba: Predlagamo, da v svoje baterije
vstavite tudi akumulatorje, ko se ne odpravite, da se elektrika ne bo zgodila.

Ali nam zgornje besedilo sporoca, da moramo baterije vstaviti ali odstraniti? *

O vstaviti

O Odstraniti

Zakaj?*

0 F (2]
Va$ odgovor @ Pranca
Napajalnik

Slika 3: Primer 18.

Primer 15: dvopojasni Wi-Fi — dvopasovni Wi-Fi.
« Vrsta napake: izmisljena beseda.

« Vrsta konteksta: samo besedilni.

« Vrsta odgovora: zaprti tip.

HitrejSe in bolj priroéne povezave - Zelo hiter dvopojasni Wi-Fi 5 (802.11ac)
omogoca povezavo Vivo AiO V241 s katerim koli brezziénim omrezjem z
najbolj$o mozno hitrostjo in z manj motnjami. Z najvedjo hitrostjo 867Mbps je
skoraj tako hitro kot oZiéeno omrezje!

Kaj je lastnost tehnologije dvopojasni Wi-Fi? *
(O Dvakratna hitrost

O Deluje na dveh frekvencah

O Dvakrat bolj intiuitiven

Slika 4: Primer 15.
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4 Rezultati

Rezultate predstavljam po naslednjih parametrih:
« sploSno razumevanje,

« razumevanje glede na prevajalnik,

« razumevanje glede na tip napake,

« razumevanje glede na tip konteksta,

e razumevanje glede na tip odgovora.

4.1 Splosno razumevanje

Vprasalnik je obsegal 24 vprasanj, s 120 odzivi je bilo vseh moznih
odgovorov 2.880. Vseh pravilnih odgovorov je bilo 1.697 0z. 58,96 %.
DaljSa razClemba je na voljo v celotni raziskavi (Bordon, 2021).

4.2 Razumevanje glede na prevajalnik

Odgovori na vprasanja, vezana na prevajalnik Google Translate, so bili
pravilni v 51,3 % primerov oz. 739 od 1.440 odgovorov. Prevajalnik
eTranslation je pokazal boljSe rezultate, deleZ pravilnih odgovorov je
znasal 66,6 %.

4.3 Razumevanje glede na tip napake

V vprasalniku so bili vkljuceni Stirje tipi razli¢nih napak. V alinejah ni-
zam tip napake in odstotek pravilnih odgovorov:

« izmisljena beseda: 48,5 %,

« neprevedena beseda: 64,8 %,

« napacno razdvoumljene veCpomenske besede: 65,9 %,

« hujSa pomenska napaka: 56,3 %.

4.4 Razumevanje glede na kontekst

V naslednjem segmentu predstavljam deleZ pravilnih odgovorov veza-
nih na kontekst:

« izklju¢no besedilni: 60,4 %,

« besedilni in slikovni; slika ne vpliva na razumevanje: 44 %,

e besedilniin slikovni; slika vpliva na razumevanje: 69,8 %,
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« izbor ene izmed vec predlaganih slik glede na to, kaj piSe v besedi-
lu: 64,2 %.

4.5 Razumevanje glede na tip odgovora

V tem segmentu predstavljam rezultate glede na nacin izbora odgovo-
ra. Primarna funkcija te analize je preveriti konsistenco oz. morebitna
odstopanja npr.; e so odgovori odprtega tipa, kjer anketiranci v prazno
vnosno polje vnesejo poljuben odgovor, bistveno slabsi kot tisti, kjer
imajo na voljo denimo Stiri predlagane odgovore, izberejo pa enega:

« odgovor odprtega tipa (vnosno polje): 36,3 %,

« odgovor zaprtega tipa (A, B, C ali D): 60,8 %,

« izborzrazlago (A ali B, zakaj?): 68,3 %.

SlabSe rezultate pri odgovorih zaprtega tipa v primerjavi z ostali-
ma dvema kategorijama je treba jemati z rezervo, saj so bili primeri s
tako vrsto odgovora zgolj Stirje. Samo doloCanje pravilnosti odgovora je
pri takih primerih teZje, osebno pa sem bil strog ocenjevalec, saj sem
vse odgovore, ki niso bili popolnoma pravilni, oznacil za napacne — po-
leg tega, da je bil zbran pravi odgovor (A ali B) je razlaga v polju »za-
kaj?« morala odrazati popolno razumevanje, da bi odgovor uvrstil med
pravilne.

4.6  Skupina prevajalcev

Edini demografski podatek, ki sem ga zbiral, je, ali se oseba, ki odgovarja
na vprasalnik, ukvarja s prevajanjem, veC o tem v naslednjem poglav-
ju. Pritrdilno je odgovorilo 24 udelezencev od 120. Pri teh osebah sem
analiziral odgovore glede na vrsto napake in jih primerjal z neprevajalci.
Nasploh so bili njihovi rezultati za 6 % bolsi (63,7 %), po kategorijah pa:
« izmisljena beseda 53,5 % (+ 6,3 % boljSe od neprevajalcev),

« neprevedena beseda 65,6 % (+ 1 %),

« razdvoumljanje ve¢pomenske besede 70,8 % (+ 6,7 %),

« pomenska napaka 63,9 % (+ 9,6 %).

Ostalih demografskih podatkov nisem zbiral, kar je ena od slabosti
raziskave. V primeru da bi podatki sovpadali z mojo predpostavko, da
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niso relevantni, jih ne bi vkljucil, sedaj pa preprosto nimam podatkov,
na katerih bi lahko utemeljil svojo odlocitev.

5 Povzetek rezultatov

Pri pregledu rezultatov sem ugotovil, da je bil odstotek pravilnih odgo-
vorov priizboru strojno prevedenih segmentov, ki sem jih ocenjeval, 59
%. Od vseh 2.880 odgovorov je bilo 1.697 pravilnih.

Na tej tocki je potrebno izpostaviti primer St. 6, ki je bil nasploh naj-
slabSe razumljen in je zniZal povprecje rezultatov v vseh kategorijah, v
katerih se je nahajal. Zelo verjetna razlaga zakaj je bil ta primer tako slab-
Si od povprecja je dejstvo, da je bil ta primer glede modaliteta odgovora
kategoriziran kot odgovor odprtega tipa (prazno vnosno polje) — ¢e od-
govor ni bil povsem tocen, sem ga oznacil za napacnega — pravilna sta
bila samo dva. Ce bi v tem primeru anketirancem ponudil denimo zaprti
tip odgovora, bi bil ta odstotek vsekakor visji, kar potrjuje, da bi iz vidika
metodologije lahko bil pristop odlikovanja vprasanj in odgovorov boljsi.

Tabela 3: Primer st. 6, »Mednopni vloZek«

Slovenski prevod

Angleski izvirnik

En zmagovalec bo prejel graficno kartico
GeForce RTX 2080 Ti Cyberpunk 2077 Edition.

Vstop v predavanje je enostaven:

1. Prijavite se na forume ali ustvarite forumski
racun .

2. Komentirajte to temo (BREZ CITIRANJA TE
POSTAJE) in nam povejte, kaj zelite narediti
najbolj v Cyberpunku 2077.

3. Za potrditev vpisa vpiSite svoje uporabnisko
ime v nas pripomocek za oddajo.

KAKO VSTOPITI: Ce Zelite vstopiti, vnesite
mednopni vloZek in sledite navodilom za
vstop v nagradne igrace.

One winner will receive the GeForce RTX 2080
Ti Cyberpunk 2077 Edition graphics card.

Entering the giveaway is easy:

Sign in to the forums or create a forum
account.

Comment on this thread (WITHOUT
QUOTING THIS POST) and tell us what you
want to do most in Cyberpunk 2077.

Sign your username in our giveaway widget to
confirm your entry.

HOW TO ENTER: To enter, submit your entry
during the Sweepstakes Period and follow
the directions to enter the Sweepstakes.

eTranslation je bil v povprecju za 15 % boljSi od prevajalnika Goo-
gle Translate, v katerem je bil omenjen primer. Nasploh pa je eTransla-
tion kazal boljSe rezultate. NajboljSi rezultati glede na tip napake so bili
vezani na razdvoumljanje besednega pomena (65,9 %), kar kaze, da
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znamo ljudje nasploh dobro razbrati pomen iz sobesedila, na drugem
mestu pa so bile neprevedene besede (64,8 %).

Rezultati so bili slabsi, ko je prevajalnik napravil hujSo pomensko
napako, ki je otezevala razumevanje celotnega segmenta (56,3 %), da-
le¢ najslabSe rezultate pa je bilo mo¢ opaziti v kategoriji izmisljena be-
seda (48,5 %), v kateri je sicer bil prej omenjeni primer §t. 6.

Glede na tip konteksta so bili najboljsi rezultati pri primerih, kjer
je slika vplivala na razumevanje (69,8 %) in kjer so udelezenci morali
izbrati sliko, na katero se je nanaSalo besedilo (64,2 %). Rezultati so bili
nekoliko slabsi v izkljucno tekstovnem kontekstu (60,4 %), najslabsi
rezultati pa so bili v kategoriji, kjer je bila besedilu priloZzena slika, ki ne
vpliva na razumevanje oz. potencialno zmede udelezenca (44 %) — v
tej kategoriji je bil tudi primer §t. 6. Izkazalo se je, da slikovni kontekst,
ki lahko potencialno vpliva na razumevanje besedilnega segmenta, pri
strojnih prevodih v realnih okoliS¢inah, torej na spletu, z vsem pomo-
Znim gradivom, igra pomembno vlogo.

Udelezenci, ki se sicer ukvarjajo s prevajanjem, so na sploSno od-
govarjali boljSe od povprecja. Njihov deleZ uspesnosti je bil najvecji v
kategoriji hujSa pomenska napaka (+9,6 %), kar bi lahko pojasnili s tem,
da zaradi »poklicne deformacije« bolj ucinkovito razumejo kontekst.

Pri tem velja omeniti, da je edini demografski podatek, ki sem ga
v sklopu raziskave zbral to, Ce se oseba ukvarja s prevajanjem ali ne.
Posledicno je problemati¢no sklepati, kaksen je bil denimo nivo znanja
anglesSkega jezika, kakSna je bila starost udeleZenih, nivo izobrazbe ipd.
V tem primeru gre za veliko pomanijkljivost pri metodologiji, ki grobo
omejuje sposobnost porocanja o morebitnih zakljuckih. Vse predpo-
stavke bi bile zelo subjektivne in brez empiricnih podatkov je njihovo
navajanje brezpredmetno.

6 Stanje leta 2023

V zaCetku leta 2023 sem besedila po vec kot dveh letih in pol (besedi-
la sem namrec zbiral in strojno prevedel maja 2020) ponovno strojno
prevedel. Zanimalo me je, Ce so se prevajalniki z nadgradnjami v tem
Casu izboljsali in Ce so segmenti, kjer so proizvajali pomanjkljive prevo-
de, sedaj bolje prevedeni.
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Znova sem uporabil prevajalnika Google in eTranslation, dodal pa
sem Se prve rezultate iz prevajalnika Deepl, ki se je v zadnjih letih hitro
umestil na sam vrh po kakovosti prevodnih resitev in berljivosti.

Izpostaviti gre, da sem se pri ponovnem pregledu prevodnih re-
zultatov osredotocal zgolj na izbor primerov, ki sem jih vkljucil v sklopu
raziskave. Rezultati v tem sklopu so zaradi tega morda nekoliko pri-
stranski, saj ¢e bi ocenjevali celotne segmente, bi lahko o razvoju ka-
kovosti prevodov potegnili drugacne (slabse) zakljucke, toda sem nad
doticnim izborom primerov, ki je morda nekoliko arbitraren, imel naj-
boljsi pregled in je omogocal relativno enostavno primerjalno analizo.

Primeri, ki sem jih uporabil v anketi, so pri obeh prevajalnikih, ki
sem ju vkljucil v prvotno raziskavo, povzrocali tezave tako enemu kot
drugemu sistemu. V anketi sem od 24 primerov vkljucil 12 primerov na
prevajalnik, torej polovico, v tej evalvaciji pa primerjam takratno stanje
z aktualnim za vseh 24 primerov. Za vsak izvorni primer sem oznacil,
Ce je napaka prisotna ali ne — v dolocenih primerih je denimo napako
storil Google in se s tem umestil v anketo, eTranslation pa je dal dobro
reSitev. Za to evalvacijo sem oznacil vse primere za oba prevajalnika in
jih po ponovnem prevodu analiziral. Rezultate sem umestil v kategorije:
« izvornaresSitev je dobra, sedanja je enako dobra,

« izvornareSitev je dobra, sedanja je slabSa,

« izvornaresSitev je slaba, sedanja je odlicna,

« izvornareSitev je slaba, sedanja je boljsa,

« izvornaresSitev je slaba, sedanja je enako slaba.

6.1 eTranslation 2023

eTranslation je v prvotni raziskavi dal dobro reSitev pri Stirih primerih,

ostalih 20 je vsebovalo napako. Po ponovnem prevodu so rezultati

sledeci:

«  2izvorniresitvi sta bili dobri in ostajata enako dobri,

«  2izvorni sta bili dobri in sta zdaj slabi oz. vsebujeta napako,

+ 6 napacnih resitev je zdaj odli¢nih,

+ 3 napacne reSitve so zdaj nekoliko izboljSane, vseeno pa ne pov-
sem pravilni,

« ostalih 11 primerov ne kaze sprememb in ostaja napacnih.
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6.2 Google Translate 2023

Prevajalnik Google je v izvorni raziskavi pravilno prevodno reSitev proi-
zvedel pridveh od vseh 24 primerov. Dobri dve leti kasneje kaze bistve-
no boljSe rezultate:

«  2izvorniresitvi, ki sta bili dobri in ostajata enako dobri,

« 19 napacnih resSitev je zdaj povsem pravilnih,

« enaresitev kaze izboljsanje, ni pa povsem pravilna,

« 2 napacniresitvi ne kazeta sprememb in ostajata napacni.

6.3 Deepl 2023

Rezultate prevajalnika Deepl vkljucujem prvic, saj ni bil del izvorne raz-

iskave — v tistem Casu Se zdaleC ni uzival takega ugleda in prominence

kot sedaj, kar nakazuje na to, kako drasti¢no se na tem podrocju doga-

jajo spremembe in izboljSave. Prevajalnik sem vkljucil predvsem zaradi

tega, ker so primeri Ze izbrani in lahko zelo preprosto primerjam sodob-

ne prevodne resitve z ostalima dvema prevajalnikoma:

« pril6 primerih je dal odli¢no resitev;

« en primer je oznacen kot mejni, saj je iziemno dvoumen in ga je
tezko zares jasno umestiti v eno ali drugo kategorijo;

« ostalih 7 primerov je napacnih.

Pri tem gre takoj poudariti, da ima DeepL moznost spreminjanja
leksemov v samem uporabniskem vmesniku. S klikom na besedo nam
prevajalnik takoj ponudi morebitne alternative, kar je seveda orodje, ki
primarno sluzi prevajalcem. V kontekstu, da bi bila besedila avtomat-
sko strojno prevedena in na spletu objavljena za kon¢ne uporabnike,
bi lahko tovrstni tip orodja lahko Se dodatno pomagal pri ugotavljanju
pravega pomena oz. Ce bi se to orodje pojavilo v oblacku skupaj s se-
gmentom v izvirniku, bi za osebo, ki ima Ze povprecno znanje angleske-
ga jezika, verjetno Ze zadostovalo, da bi v veliki vecini primerov prisla
do pravega pomena.

Pri napacnih primerih in mejnem primeru sem kliknil na kriticno
besedo in mi je pri Sestih od osmih ponudil pravilno resitev med alter-
nativami, kar mu daje potencial 22 pravilnih reSitev od 24.
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6.4 Primerjava treh prevajalnikov v 2023

Na podlagi omejenega stevila primerov in nacina izbora opazovanja je
teZzko z gotovostjo dejati, da se je kakovost strojnih prevodov radikal-
no izboljsala, je pa kljub vsemu na podlagi omenjenih primerov mozno
opaziti, da je v nekaj manj kot treh letih vsaj pri dolocenih primerih moc
opaziti izboljsanje.

Ce se osredotogimo na primere, ki sem jih vkljucil v raziskavo, je
Cas najbolje vplival na prevajalnik Google, ki v praksi kaze 20 pravil-
nih reSitev od 24. Prevajalnik DeepL ima trenutno pri danih primerih 8
napacnih resitev, kot omenjeno pa kaze potencial, da bi lahko z doda-
tno funkcionalnostjo ponujanja ostalih prevodnih kandidatov dosegal
skoraj popolno pravilnost, z iziemo enega mejnega rezultata. Bistveno
slabSe se je odrezal prevajalnik eTranslation — vsekakor kaZe napredek,
saj je v prvotni raziskavi dal pravilno resitev samo v stirih primerih, to
Stevilo se je januarja 2023 povzpelo na 8, Se trije primeri pa kazejo
blazjo izboljSavo — najbolj problematic¢no je dejstvo, da je eTranslation
pri dveh primerih celo nazadoval, vsi ostali pa so popolnoma enaki.

Z vidika razvoja najbolje kaze Googlu in prevajalniku DeeplL, eTran-
slation pa je pri tem nekoliko bolj zadrzan, se pa vseeno izbolj$uje. Ce
bi zeleli ugotoviti, kaksna je resniCna stopnja razumevanja pri koncnih
uporabnikih, bi bilo treba eksperiment ponoviti in razsiriti — ponavljam,
da so rezultati, ki sem jih tu nanizal, arbitrarno presojeni iz vidika pra-
vilnosti, podobno, kot sem to pocel pri izvornih spletnih besedilih, ko
sem zbiral »problematic¢ni« material za vprasalnik. Z danasnjega vidika,
vsi primeri, ki sem jih v tem segmentu oznacil za pravilne, ne bi sodili v
anketo, saj se mi zdijo povsem neproblematicni.”

Tabela 4: Primer nazadovanja eTranslation

Londonski stolp in Westminster sosednji lokalni pubi in trznice ter
eTranslation 2020 Casovno obdelani rituali, kot je menjava strazarjev, se odvijajo, ko vozaci
hitijo, da ujamejo Tube.

Stolp v Londonu in Westminster sosedniji lokalni pubi in trgi ter asovno ob-

redi, kot je menjava strazarjev, se odvijajo, ko se vozaci hitijo, da bi ujeli cev.

The Tower of London and Westminster neighbor local pubs and markets,

Angleski izvirnik and time-worn rituals like the changing of the guards take place as
commuters rush to catch the Tube.

eTranslation 2023

7 Preglednico z vsemi prevodnimi rezultati sem objavil na povezavi https://bit.ly/Preglednica_
Nevronscina_2023.

154


https://bit.ly/Preglednica_Nevronscina_2023
https://bit.ly/Preglednica_Nevronscina_2023

Govoris nevronsko?

Tabela 5: Primeri izboljsav prevajalnika Google

Turska riZota,
vnesite mednopni vioZek;
krompirjevimi klini;

(zigzogle Translate + s kanadskim Sminkerjem Simoneom Otisom;
primer vkljuéen;
dvopojasni Wi-Fi 5;
na oprijemni povrsini je izrezan diamant srednje globine.
Puranja riZota;
oddajte svojo prijavo;
i i sladkega krompirja;
Google Translate rezinami a. ?,g " n.m"l )
2023 s kanadsko vizazistko Simone Otis;

+ etui vkljucen;
dvopasovni Wi-Fi 5;
prijemna povrsina ima srednje globoko diamantno narebrienje.

Turkey risotto;
submit your entry;
sweet potato wedges;
Angleski izvirnik - Canadian makeup artist Simone Otis;
+ case included;
dual-band Wi-Fi 5;
the gripping surface features medium-depth diamond knurling.

English (detected) v & Slovenian v Glossary
Ergonomic D-shaped Ear Cup X Ergonomska usesna ¢asa v obliki ¢rke D

ROG Delta has ergonomic, D-shaped ear cups that more closely ROG Delta ima ergonomske uéesne‘ Casice v obliki ¢rke D, ki v primerjavi
match the shape of human ears compared to oval ear cups, reducing z ovalnimi u$esnimi ¢asicam naglavne > obliki cloveskih uses, saj za
the unnecessary contact area by 20% for a better, more comfortable 20 % zmanjsajo nepotrebno ¢, ce .. 10 inzagotavljajo boljse in

fit. udobnejse prileganje.

pokrovcke
slusalke

nauénike

slusne

Slika 5: Primer pravilno ponujene resitve pri sprva napa¢nem prevodu — DeeplL.

7 Sklep

V Clanku sem predstavil raziskavo o razumljivost nerevidiranih strojno
prevedenih spletnih besedil pri koncnih uporabnikih, ki niso bili pose-
bej obvesceni, da prebirajo strojne prevode. Razumevanje besedilnih
segmentov, ki so vkljuCevali Stiri razlicne tipe napak, ki nastanejo pri
strojnem prevajanju NMT-sistemov, sem preverjal z anketo. Ta je vse-

bovala strojne prevode splosnih besedil, ki sem jih prevedel s prevajal-
nikoma Google Translate in eTranslation. Besedila so bila nerevidirana,
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vsebovala so napake, ki so bile predstavljene v vec razlicnih kontekstih,
bodisi s slikovnim gradivom bodisi brez.

Rezultati so pokazali, da je splosna stopnja razumevanja 59 %, pri
cemer se je izkazalo, da so prevodi eTranslationa nasploh razumljivej-
& od prevodov Googlovega prevajalnika. Stevilo pravilnih odgovorov
je bilo najvisje v kategoriji razdvoumljanja vecpomenskih besed, kar
nakazuje na to, da ljudje laZje razumemo pomen strojnih prevodov, Ce
nam je dan kontekst. Pri tem je bilo najbolj ucinkovito slikovno gradivo,
s katerim so si lahko udeleZenci v raziskavi pomagali razjasniti pomen
doloCenega besedilnega segmenta.

Po analizi se je izkazalo, da je bil nekoliko problemati¢en nacin izbire
odgovorov, saj sem anketirancem naklju¢no vnaprej dolocil, na kakSen
nacin bodo odgovarijali. Odgovori odprtega tipa so kazali slabse rezul-
tate kot izbirni odgovori in odgovori zaprtega tipa, toda zaradi majhnega
Stevila vprasanj je tezko izpeljati kaksen razumen zakljuc¢ek. Podobno
velja za samo metodo odgovarjanja na anketo, ki je bila pogojena pan-
demicnemu cCasu. Za bolj relevantne rezultate bi bilo potrebno izvajati
test razumljivosti v zivo, na razpravljalen nacin. Enako velja tudi za vzorec
sodelujocih — vecji in bolj raznolik vzorec bi dal jasnejSe rezultate.

V bodoce bi bilo zanimivo raziskati, ¢e se razumevanje nerevidira-
nih strojno prevedenih besedil izboljSuje skupaj z nadgradnjami stroj-
nih prevajalnikov, hkrati pa bi se lahko osredotocil Se na avtomatsko
generirana besedila in jezik spletnih robotov.

Menim, da bo v prihodnje nekoliko manj raziskav storilnosti pri po-
pravljanju strojnih prevodov in veliko vec raziskav, ki bodo vezane na
razumljivost strojno prevedenih ali avtomatsko generiranih besedil v
prakticnih situacijah. Konéni bralec se vedno bolj pogosto srecuje s ta-
kimi besedili, lahko pa pricakujemo, da bo zaradi Se dodatnih izboljSav
strojnih prevajalnikov, novih metod in razSirjenosti prakse tovrstnih po-
tencialnih stikov med stroji in bralci brez vmesnega posega Cloveskega
popravljalca vedno vec.

Zahvala

Raziskovalni program st. P6-0436 (Digitalna humanistika: viri, orodja in
metode) sofinancira Javna agencija za znanstvenoraziskovalno in ino-
vacijsko dejavnost Republike Slovenije iz drzavnega proracuna.
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Do you Speak Neuralese? How People Comprehend the
Language of Modern MT Systems

The aim of this paper is to present a study on the comprehensibility of un-
edited machine-translated web texts. The primary participants in the study
were general readers, not trained translators or post-editors, and it is the
first study of its kind to be conducted for the Slovene language. The aim of
the study was to examine the extent to which unedited machine transla-
tions are comprehensible to general readers, while giving focus to the influ-
ence of textual and pictorial context. The translations were obtained from
Google Translate and eTranslation. The survey was conducted by means of
a questionnaire, in which participants answered questions that tested their
understanding of a text segment that included an error. The results provide
an insight into the current state of development of machine translation en-
gines, not from the point of view of PEMT, but from the point of view of how
well machine translations are understood by the target readership. At the
end of the article, I provide a new evaluation of MT output in the year 2023,
including results for the DeeplL MT engine.

Keywords: unedited machine translation, MT evaluation, Understandability
by end readers, Google Translate, eTranslation, DeeplL
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Prispevek predstavlja izdelavo korpusa Trendi, prvega spremljevalnega korpusa
za slovenscino. Trenutna razliica Trendi 2023-02 pokriva besedila od januarja
2019 do konca februarja 2023, vsebuje pa ze vec kot 700 milijonov pojavnic oz.
vec kot 586 milijonov besed. Namen korpusa je, da tako strokovni kot nestro-
kovni javnosti ponudi podatke o aktualni jezikovni rabi in omogoci spremljanje
pojavljanja novih besed ter upadanja ali narasc¢anja rabe Ze obstojecih. Poleg
same vsebine predstavimo tudi metodologijo in nacela izdelave korpusa. Drugi
del prispevka opisuje razvoj algoritma za avtomatsko kategorizacijo besedil z
novicarskih portalov, ki je bil pripravljen za potrebe korpusa Trendi in tudi dru-
gih korpusov s tovrstnimi besedili. Za namene algoritma je bil izdelan nabor 13
tematskih kategorij, ki so v veliki meri prekrivne z mednarodnimi standardi in
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kategorijami v primerljivih korpusih drugih jezikov. Na besedilih, oznacenih s
kategorijami, smo naucili vec razli¢nih jezikovnih modelov in z najprimernejSim
dosegli visoko zanesljivost dolo¢evanja tematike besedilom.

Kljucne besede: spremljevalni korpus, avtomatska kategorizacija besedil, ne-
ologizmi, novicarski portali, slovens¢ina

1 Uvod

Jezik se nenehno spreminja, pojavljajo se nove besede, obstojece be-
sede in besedne zveze dobivajo nove pomene, doloCene besede ali
njihovi pomeni se prenehajo uporabljati ipd. V zadnjem Casu, tudi zara-
di epidemije covida-19, ki je prinesla veliko novega izrazoslovja, je Se
posebej veliko pozornosti delezno podrocje neologije, tako leksikalne
(nove besede) kot semanti¢ne (novi pomeni).

Za spremljanje sprememb v jeziku se tipicno uporabljajo spremlje-
valni korpusi, ki vsebujejo najnovejSa besedila v jeziku. Spremljeval-
ni korpusi zapolnjujejo manko referencnih korpusov, katerih izdelava
zaradi raznovrstnosti besedil in njihovih formatov ter obsega traja dlje
Casa. V Casu tehnoloSkega napredka in ob dejstvu, da je zdaj zelo veliko
besedil dostopnih na spletu, je izdelava spremljevalnih korpusov po-
stala enostavnejSa; kar je objavljeno danes, je lahko ze jutri vkljuc¢eno v
korpus (seveda pod pogojem, da besedilo ustreza kriterijem za vkljuci-
tevin ga je tudi z vidika avtorskih pravic mogoce dodati v korpus).

Za slovenscino kljub bogati opremljenosti na podrocju korpusov do
zdaj nismo imeli spremljevalnega korpusa, Ceprav se je med razli¢nimi
delezniki kazala jasna potreba po njem. Naslavljanja tega manka smo
se lotili v okviru projekta Spremljevalni korpus in spremljajoci podatkov-
ni viri (SLED),* ki je potekal od oktobra 2021 do novembra 2022 in ga
je sofinanciralo Ministrstvo za kulturo Republike Slovenije.

Projekt SLED je naslovil Se eno s korpusi povezano potrebo jezi-
koslovne skupnosti, in sicer algoritem za avtomatsko pripisovanje te-
matike korpusnim besedilom z novicarskih portalov. Tematsko mode-
liranje je dokaj razvita disciplina, ki je bila v slovenskem prostoru Ze
uporabljena za primerjavo korpusov (Logar idr. 2015, Logar Berginc in

1 https://sled.ijs.si/
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Ljubesi¢ 2013), zbirke besedil z metapodatki o tematiki pa Se niso bile
obogatene s strojnimi metodami, Ceprav je za to veliko potenciala. Me-
tapodatek o tematiki, ki jo besedilo naslavlja, je koristen pri semanticni
analizi besed in besednih zvez, saj lahko takoj pokaZze oz. opozori na
morebitno omejenost rabe (npr. dvojni dvojcek je omejen na podrocje
Sporta). Pri spremljevalnih korpusih se besedila zbirajo dnevno (najpo-
gosteje gre za besedila, ki jih objavljajo novicarski portali) in imajo le
redko eksplicitno pripisano tematiko (podobno velja tudi za besedila v
drugih korpusih). Ro¢no pripisovanje tematik bi bilo zaradi velike koli¢i-
ne besedil iziemno zamudno in dolgorocno nevzdrzno, zato je smiselno
izdelati orodje za avtomatsko pripisovanje tematike.

V prispevku najprej ponujamo pregled nekaterih pomembnejsih
tujih spremljevalnih korpusov, nato pa predstavimo metodologijo in
vsebino spremljevalnega korpusa Trendi. Sledi predstavitev izdelave
orodja za avtomatsko kategorizacijo tematike besedil novicarskih por-
talov, pri cemer je bil pomemben del tudi izdelava nabora tematskih
kategorij, ki je dovolj podroben, da razdeli besedila v smiselne in karse-
da celovite kategorije, in hkrati dovolj robusten, da za strojno kategori-
zacijo ni pretezaven. Na besedilih, oznacenih s kategorijami, smo nau-
Cilivec razlicnih jezikovnih modelov in z najprimernejsim dosegli visoko
zanesljivost dolo¢evanja tematike besedilom. V zakljuc¢ku predstavimo
nacrte za prihodnje delo.

2 Spremljevalni korpusi

V mednarodnem prostoru so spremljevalni korpusi prisotni ze od 20.
stoletja, saj se je ideja sistemati¢nega na podatkih temeljecega spre-
mljanja sprememb v jeziku pojavila kmalu po nastanku prvih korpusov.
Eden prvih spremljevalnih korpusov je bil angleski korpus Bank of En-
glish, ki je bil prvi¢ objavljen leta 1991, z namenom rednega posoda-
bljanja z novimi besedili iz pisnih in govorjenih besedil tako britanske
kot ameriSke anglescine. Korpus je bil kasneje vkljuc¢en v 4,5-milijardni
korpus COBUILD zaloZbe Collins in po zadnjih podatkih obsega vec kot
650 milijonov besed, a ima precej omejen dostop, saj ga lahko poleg
zaposlenih na zalozbi Collins prosto uporabljajo zgolj zaposleni in Stu-

dentje na Univerzi v Birminghamu.
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Za anglescino je danes pomemben predvsem korpus NOW (News
on the Web; Davies, 2016-), ki se dnevno posodablja z besedili raz-
licnih spletnih novicarskih strani (do 200 milijonov besed na mesec)
in danes vsebuje vec kot 16 milijard besed. Tako kot nekateri drugi v
nadaljevanju omenjeni korpusi je korpus NOW prosto dostopen tako za
brskanje preko spletnega portala? kot prenos podatkov na lokalni racu-
nalnik.® Med njimi je denimo tudi korpus Coronavirus (Davies 2019-),
specializirani podkorpus korpusa NOW, ki se od januarja 2020 dnevno
posodablja s 3—4 milijoni novimi besedami iz angleskih spletnih novic
na temo pandemije covid-19.

Obsezna zbirka korpusov za spremljanje sprememb v jeziku, ki
poleg anglescine pokriva Se vec kot 35 drugih jezikov, so korpusi Ti-
mestamped JSI, ki vsebujejo spletne novice, zbrane preko storitve
JSI Newsfeed na Institutu »Jozef Stefan« (Trampus in Novak, 2012).
Korpusi za 18 jezikov so na voljo v orodju Sketch Engine (Kilgarriff idr.,
2004; Busta idr., 2017), v katerem imajo poleg ostalih funkcij orodja
uporabniki na voljo tudit.i. Trende (Herman in Kovar, 2013), funkcijo, ki
pomaga prepoznavati trende v rabi besed in je na voljo tudi za nekatere
obseZnejse diahrone korpuse. Korpusi JSI Newsfeed v Sketch Enginu
vsebujejo besedila od 2014 do aprila 2021 (Cas zadnje posodobitve) in
so razliénih velikosti; korpus angleScine na primer vsebuje priblizno 60
milijard besed. V primerjavi z drugimi spremljevalnimi korpusi je po-
sebnost te vecjezicne zbirke tudi to, da so poleg obicajnih metapodat-
kov o datumu, viru in jeziku vsebovanih besedil besedila kategorizirana
tudi glede na mesec, Cetrtletje, podrocje, lokacijo, klju¢ne besede in
druge podobne kategorije, relevantne za nadaljnjo analizo.

Obstaja Se precej drugih spremljevalnih korpusov, ki so omeje-
ni na doloceno vrsto ali podrocje besedil (Mikko idr., 2018; Mauri idr.,
2019; De Smedt, 2021) ali pa so na voljo zgolj za interno rabo. Pri-
mer taksnega korpusa je ONLINE, dinamicni spremljevalni korpus Ce-
Skega jezika, ki ga izdeluje Institut za CeSki nacionalni korpus. Velik je
priblizno 6,3 milijarde besed in vsebuje spletne novice in komentarje
pod njimi ter besedila s forumov in razli¢nih druzabnih omreZij. Korpus
ONLINE je razdeljen na dva komplementarna korpusa: ONLINE_NOW

2 https://www.english-corpora.org/
3 https://www.corpusdata.org/
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in ONLINE_ARCHIVE. Prvi je posodobljen vsak dan in pokriva obdo-
bje preteklih Sestih mesecev. ONLINE_ARCHIVE pokriva obdobje od
februarja 2017 do prvega meseca, ki ga vsebuje ONLINE_NOW. Tako
se vsebina zadnjega meseca po starosti v korpusu ONLINE_NOW na
zacCetku vsakega meseca preseli v ONLINE_ARCHIVE.

Do dolocene mere lahko vlogo spremljevalnega korpusa opravljajo
tudi diahroni korpusi, seveda pod pogojem, da vsebujejo ¢im novejsa
besedila. Kot primer lahko navedemo korpus sodobne ameriske an-
glescine (Corpus of Contemporary American English; Davies, 2008-),
ki vsebuje besedila od leta 1990 do marca 2020 (zadnja posodobitev)
in obsega vec kot milijardo besed. Prednost korpusa je, da je Zanrsko
uravnotezen, saj vsebuje besedila iz osmih razlinih zanrov (govorjeni
jezik, leposlovje, revije, Casopise, znanstvena besedila, televizijske in
filmske podnapise, bloge in ostale spletne strani). Slovenski ekvivalent
bi bil korpus Gigafida 2.0 (Krek idr., 2019), ki obsega 1,13 milijarde be-
sed, vendar paje v primerjavi s korpusom sodobne ameriSke anglescine
manj azuren (vsebuje samo besedila do leta 2018). Kot hibridni pristop
med zasnovo spremljevalnega korpusa na eni strani in staticnega na
drugi lahko omenimo Se CeSke korpuse serije SYN (Hnatkova, 2014), ki
se kot neprekrivni sinhroni korpusiizdajajo vsakih pet let (npr. SYN2000,
SYN2005, SYN2010 itd.) in skupaj tvorijo referencni korpus sodobne pi-
sne cescine SYN, ki v zadnji verziji obsega vec kot 6 milijard besed.

Za slovenscino pravi spremljevalni korpus do danes Se ni obstajal.
Obstajajo sicer spletne storitve, kot je Jezikovni sledilnik (Kosem idr.,
2021), ki Ze izkoris¢a najsodobnejSe podatke o jezikovni rabi, v konkre-
tnem primeru podatke Ze omenjene storitve JSI Newsfeed, za izdelavo
neke vrste zacasnih korpusov, na katerih se potem izvajajo specificni
statisti¢ni izracuni.* Taka ciljna raba je seveda smiselna, vendar pa je
namenjena nestrokovni javnosti; po drugi strani strokovna javnost, kot
so leksikografi_ke, jezikoslovci_ke in drugi raziskovalci_ke, potrebujejo
tudi dostop do izvirnih besedil in kompleksnejsih metapodatkov, Ce Ze-
lijo opravljati Se druge analize.

4 Podobno je zasnovana priljubljena storitev Google Ngram Viewer (https://books.google.com/
ngrams/), ki omogoca analizo rabe besedisca skozi ¢as. Temelji na podatkovni zbirki Google
Books NGram Corpus (Michelidr. 2011), ki vsebuje najpogostejSe besede oz. besedne nize iz
sicer nedostopne zbirke digitaliziranih besedil od zacetka 17. stoletja dalje.
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3 Korpus Trendi

Izdelave prvega spremljevalnega korpusa za slovenscino, ki smo ga po-
imenovali Trendi, smo se lotili v okviru projekta SLED. Poleg izdelave
in rednega posodabljanja korpusa Trendi je imel projekt Se dva cilja:
pripravo na korpusnih podatkih temeljeCe statistike o razli¢nih vidikih
rabe besed in izdelavo orodja, ki besedila avtomatsko opremi s podat-
kom o tematski kategoriji (glej razdelek 4).

3.1 Metodologija in vsebina korpusa

Z metodoloskega vidika smo pri snovanju korpusa Trendi morali spre-
jeti dve odlocitvi: obdobje, ki ga bo korpus pokrival, in kako pogosto bo
korpus posodobljen. Pri odlocitvi o obdobju smo izhajali iz Zelje, da bi
korpus Trendi vedno pokrival manko najnovejSe razlicice referencne-
ga (pisnega) korpusa Gigafida, v Casu pisanja prispevka je bila zadnja
razlic¢ica 2.0. V tem trenutku to pomeni, da Trendi vsebuje besedila od
januarja 2019 naprej. Ob objavi nove razliCice korpusa Gigafida se be-
sedila iz korpusa Trendi dodajo v korpus Gigafida, obdobije, ki ga pokri-
va nova razliCica korpusa Trendi, pa se temu ustrezno prilagodi.

Tesna povezanost s korpusom Gigafida tudi pomeni, da bo korpus
Trendi predstavljal standardno pisno slovenscino. OdlocCitev se zdi smi-
selna tudi zato, ker sta nestandardna oz. govorjena slovenscina pokrita
s korpusi, kot sta JANES® in Gos,® in je torej njun razvoj predmet loCenih
projektov.

Pri pripravi seznama virov za vkljuCitev v korpus Trendi smo izhajali
iz seznama slovenskih spletnih virov, ki jih najdemo v servisu JSI News-
feed. Izdelali smo seznam vseh virov od leta 2019 do konca 2021, pri-
dobili smo tudi podatek o skupnem Stevilu besedil na vir. Nato smo
pri pripravi seznama za korpus Trendi podrobno analizirali vsakega od
243 virov. 90 virov smo izkljucili, ker je Slo za tuje ali slovenske sple-
tne strani z vsebino v tujem jeziku. Nato smo s seznama odstranili Se
vec kot 40 virov, nekatere zato, ker niso vsebovali medijskih novic (blo-
gi, spletne strani vladnih uradov in podijetij), druge zato, ker je njihova
vsebina preve¢ specializirana (npr. repozitoriji akademskih publikacij

5  https://www.clarin.si/kontext/query?corpname=janes
6 http://www.korpus-gos.net/
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so primernejsi za korpuse, kot je Korpus akademske slovenscine — glej
Zagar idr., 2022). Ena od strani (preberi.si) je bila s seznama odstranje-
na zato, ker je agregator novic iz drugih virov. Kon¢ni seznam korpusa
Trendi tako vsebuje 107 virov, med tistimi, ki so v obdobju 2019-2021
prispevali najvec¢ novic, so sta.si (260.080 besedil), rtvslo.si (97.924),
siol.net (69.471), delo.si (65.415), 24ur.com (61.623), dnevnik.si
(47.749) in vecer.com (45.548).

Seznam virov se bo redno posodabljal, saj lahko pri¢akujemo pojav
novih spletnih strani, pa tudi ukinitev obstojecih. Kot primer lahko na-
vedemo spletno stran necenzurirano.si, ki se je pojavila Sele leta 2020
in je ze 28. po Stevilu novic (8.494). Dodajanje novih virov v korpus
pomeni tudi vecje Stevilo besed na mesecni ravni in posledicno vecji
korpus Trendi. Trenutni okvirni izracuni kazejo, da se bo Trendi vsak
mesec povecal za 10-15 milijonov pojavnic, pri cemer je bil povprecen
mesecni obseg leta 2019 12,5 milijona pojavnic, leta 2021 pa Ze 21
milijonov pojavnic.

Zaradi narave korpusa Trendi bodo potrebne redne posodobitve,
ki so zaenkrat predvidene na mesecni ravni, kot je praksa pri podobnih
tujih korpusih.” To se zdi trenutno realno, upostevajo¢ ¢asovno zahtev-
nost pridobivanja in oznacevanja besedil, pretvorb v potreben format in
vkljuCevanje korpusa v konkordanénike.

3.2  Priprava besedil

Za pripravo besedil smo pripravili cevovod, ki vkljuCuje pridobivanje
besedil, oznacevanje na razlicnih ravneh, zdruzevanje po virih in obdo-
bjih ter pretvorbo v razlicne formate. Pridobivanje besedil je zaenkrat
vezano na servis JSI Newsfeed, ki uporablja protokol RSS novic. Ne-
kateri viri, kot so sta.si, delo.si itd. imajo doloCene vsebine zaklenjene
oziroma so dostopne samo naroc¢nikom, zato so v teh primerih pri pri-
dobivanju prek protokola RSS prosto dostopni samo povzetki ali prvih
nekaj odstavkov, vCasih celo samo naslov in podnaslov. Pri reSevanju
tega problema smo zdruzili moci z ekipo, ki v okviru projekta Razvoj slo-
venscine v digitalnem okolju (RSDO) sklepa pogodbe z besedilodajalci.

7 PrizacCetnih verzijah smo se Se srecevali z dolocenimi hrosci pri pridobivanju in pretvarjanju
besedil, zato je prihajalo do nekajmesecnih zamikov pri objavi korpusa.
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Dogovor z besedilodajalci vkljucuje redno dostavljanje celotnih besedil.
Posledicno bo konc¢na oblika cevovoda za korpus Trendi kombinacija
priprave besedil, pridobljenih s spleta, in besedil, ki jih bodo v digitalni
obliki poslali tisti besedilodajalci, ki preko protokola RSS ne omogocajo
dostopa do celotnih besedil.

Del postopka pridobivanja besedil je tudi deduplikacija, ki je tre-
nutno omejena zgolj na raven vira besedila; del cevovoda je namrec
preverjanje, da se besedilo z istim URL-jem ne ponovi. Zavedamo se,
da zaradi pokrivanja istih dogodkov obstaja velika prekrivnost med viri.
Se ve€, mnogi viri osnujejo $tevilne novice na podlagi vsebin sta.si, kar
pripelje do podvajanja besedila na ravni stavkov, odstavkov ali tudi ce-
lotne vsebine. Kljub temu za namene korpusa Trendi deduplikacija na
ravni vsebine ni predvidena, saj Zelimo uporabnikom omogociti analizo
vsebin posameznih virov ter primerjalne analize med viri. Deduplikacija
pa bo najbrZ opravljena pri pripravi besedil za novo razli¢ico korpusa
Gigafida, kot je bila praksa v preteklih razlic¢icah (Krekidr., 2019).

Sledi postopek strojnega oznacevanja besedil, za kar uporablja-
mo oznacevalni cevovod CLASSLA-Stanza (LjubeSi¢ in Dobrovoljc,
2019),8 ki se kot referencno orodje za slovni¢no oznac¢evanje besedil
v slovenscini aktivno razvija v okviru projekta RSDO. Orodje je nad-
gradnja odprtokodnega orodja Stanza (Qi idr., 2020), ki v primerjavi
z izvorno programsko opremo podrobneje naslavlja specifike sloven-
SCine, zlasti na ravni stavéne segmentacije, tokenizacije, oblikoskla-
denjskega oznacCevanja in lematizacije po sistemu JOS (Erjavec idr.,
2010). Poleg navedenih ravni orodje besedila tudi skladenjsko razcle-
ni po sistemu Universal Dependencies (Dobrovoljc idr. 2017) in v njih
oznaci imenske entitete (Zupan idr., 2017), kot so imena oseb, krajev,
organizacij ipd.

Po kon¢anem oznacevanju se v cevovodu opravi Se pretvorba bese-
diliz privzetega formata oznacevalnega orodja (CONNL-U) v TEI XML, ki
ga med drugim potrebujemo za statisti¢ne izracune s programom LIST
(Krsnik idr., 2019). V ta proces sta vkljuc¢ena Se dva povezana postopka
zdruzevanja besedil: zdruzevanje besedil po viru na dan (vsakodneven
postopek) in zdruzevanje besedil istega vira za cel mesec (enkrat na
mesec, na zacetku novega meseca za nazaj). V zadnjem koraku, ki ga

8  https://pypi.org/project/classla/
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izvajamo enkrat mesecno in ga moramo pognati lo¢eno zaradi kombi-
nacije XSLT in skripte Perl, je opravljena Se pretvorba mesecnih datotek
(razdeljenih po viru) v format VERT, ki ga uporabljata konkordanénika
KonText (Machalek, 2020)? in NoSketch Engine (Rychly, 2007)°.

3.3 Zadnjarazli¢ica in dostopnost korpusa Trendi

Prva razli¢ica korpusa Trendi, imenovana Trendi 2022-05, je bila obja-
vljena junija 2022 in je vsebovala 565.308.991 pojavnic oz. malo vec
kot 473 milijonov besed. Trenutna zadnja razliica Trendi 2023-02
pokriva besedila do konca februarja 2023, vsebuje pa ze vec kot 700
milijonov pojavnic oz. vec kot 586 milijonov besed, kar je v skladu z na-
Simi ocenami, da se bo korpus mesecno poveceval za 10-15 milijonov
besed. V korpusu je 1.786.645 besedil 71 izdajateljev, pri c¢emer ima-
jo najvecje deleze Slovenska tiskovna agencija (417.718 besedil; 23,4
%), Delo d.o.0. (164.300; 9,2 %), Radiotelevizija Slovenija (150.039;
8,4 %), Media24 d.o.o. (118.651; 6,6 %), PRO PLUS d.o.o. (108.736;
6,1 %) in TSMedia d.o.0. (101.846; 5,7 %).**

Korpus Trendi je za brskanje prosto dostopen v treh konkordanc-
nikih CLARIN.SI — konkordanc¢niku KonText in dveh razli¢icah konkor-
dancnika NoSketch Engine; tako KonText kot NoSketch Engine imata
veC enakih funkcionalnosti (enostavno in napredno iskanje ipd.), ven-
dar pa KonText ponuja moznost registracije in shranjevanje iskanj in
priljubljenih korpusov, NoSketch Engine pa dodatne funkcionalnosti,
kot je luscenje kljucnih besed (angl. keywords) iz korpusov, za upora-
bo katerih ni potrebna registracija. Konkordancnik NoSketch Engine je
na CLARIN.SI poleg starejSe razlicice (Bonito) po novem na voljo tudi
v novejsi razlicici uporabniskega vmesnika (Crystal),*? ki zagotavlja iz-
boljSano uporabnisko izkusnjo in dolgoro¢nejSe vzdrzevanije.

Korpus Trendi kot podatkovna mnozica trenutno ni na voljo, saj av-
torskopravna razmerja z izdajatelji besedil Se niso urejena. Pogodbe z

9 https://www.clarin.si/kontext/query?corpname=trendi

10 https://www.clarin.si/noske/run.cgi/corp_info?corpname=trendi

11 Analiza pokaze, da so deleZi izdajateljev iz meseca v mesec dokaj nespremenljivi. Najnovejsi
podatki so na voljo na https://www.clarin.si/ske/#text-type-analysis?corpname=trendi&wlm
infreq=1&wlicase=1&include_nonwords=1&showresults=1&wlnums=frq&wlattr=text.pub-
lisher.

12 https://www.clarin.si/ske/#dashboard?corpname=trendi
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besedilodajalci se sicer hkrati urejajo tudi za referencni korpus Giga-
fida. Ko bo to urejeno, bo korpus Trendi na voljo pod odprto licenco z
vzorcenimi odstavki (glej Logar idr. 2013*® kot primer takSnega vira),
v celoti pa za posamezne raziskovalce, ki bodo podpisali posebno po-
godbo za uporabo korpusa v znanstvenoraziskovalne namene.

4 Avtomatska kategorizacija besedil

Sorodni spremljevalni korpusi, predstavljeni v 2. razdelku, poleg podat-
kov o letu nastanka besedil pogosto vsebujejo tudi podatek o podrocni
kategorizaciji besedil, ki omogocCa opazovanje jezikovnih trendov znotraj
posameznih tematskih podrocij ali identifikacijo trendov, ki se pojavljajo
zgolj na dolo¢enem podrocju. Korpusi Timestamped JSI tako vsebujejo
informacijo o klju¢nih besedah in podrocjih glede na kategorizacijo onto-
logije DMOZ (Grobelnik idr., 2006), npr. druzba, posel, Sport, ki je besedi-
lom avtomatsko pripisana z orodjem Enrycher (Stajner 2009).

Podobno tudi Ceski korpusi serije SYN in ONLINE vsebujejo podrobno
vecnivojsko kategorizacijo besedil (Cvréek idr., 2020) glede na skupino
besedil (npr. leposlovje, stvarna besedila, publicistika), vrsto besedil (npr.
znanstvena, strokovna, poljudna besedila), Zanrsko skupino (npr. druzbo-
slovje) in Zanrsko podrocje (npr. ekonomija, politika, pravo, psihologija),
pri cemer sama metoda klasifikacije ni podrobneje dokumentirana.

Manj podrobna je kategorizacija besedil v korpusih NOW, COCA in
Coronavirus, saj vsebujejo zgolj delitev na Zanre (npr. govorjeni jezik,
leposlovje, revije) in za dolo¢ene med njimi (Sharoff 2018) tudi funk-
cijske tipe (npr. pravna besedila, navodila, recenzije, promocije), a to
pomanijkljivost delno naslavlja njihov skupni konkordancnik, ki za dani
konkordan¢ni niz izpiSe tudi topike oz. seznam kljuc¢nih besed glede
na avtomatsko detekcijo pogosto ponavljajoCih se besed v prikazanih
besedilih (npr. simptom, alergija, pljuca).

4.1 Priprava tematskih kategorij

Ena od aktivnosti projekta SLED je bila tudi izdelava orodja za avtomat-
sko kategorizacijo besedil glede na tematiko. Za izdelavo takSnega orod-
ja oz. modela zanj potrebujemo dvoje: nabor kategorij in u€ne mnozice.

13 https://www.clarin.si/repository/xmlui/handle/11356/1035
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Pri izdelavi nabora kategorij smo se opirali na podatke iz treh sku-
pin virov:

« slovenskih novicarskih portalov, izbrali smo jih Sest, tj. rtvslo.si,
delo.si, sta.si, dnevnik.si, 24ur.com in vecer.com;

« nabora tematskih kod oz. kategorij Mednarodnega tiskovnega te-
lekomunikacijskega sveta (IPTC).** S tem smo tudi Zeleli zagotoviti
¢im boljSo usklajenost nasih kategorij z mednarodnim standardom;

«  kategorij v sodobnih sinhronih in spremljevalnih korpusih, pri Ce-
mer sta bila relevantna predvsem ceski korpus SYN_2015 (Krfen
idr., 2016) in estonski nacionalni korpus (Koppel in Kallas, v tisku).

Glavno vodilo pri pripravi klasifikacije je bilo pripraviti relativno
majhen nabor kategorij, v katere lahko uvrstimo vse novice na razlicnih
portalih. S tem bi zagotovili tudi boljSe delovanje modela. Posledi¢no
smo pri analizi uporabljenih virov ve¢ pozornosti posvecali krovnim ka-
tegorijam, kar je bilo sploh potrebno pri naboru IPTC, ki ima priblizno
1.400 kategorij, razdeljenih v tri nivoje (s tem da krovni nivo sestavlja le
17 kategorij). Za ponazoritev smiselnosti uporabe zgolj krovnih katego-
rij lahko vzamemo kategorijo Sport, ki ima na vecini novic¢arskih porta-
lov nadaljnje kategorije, od katerih se povsod pojavita samo nogomet in
kosarka, ostale pa le na nekaterih portalih, npr. dnevnik.si nima zimskih
sportov, ima pa loceno podstran za novice o Luki Doncicu; rtvslo.si je
edini, ki ima podstran za novice o Formuli 1, 24ur.si ima locene pod-
strani za Ligo prvakov in Ligo Evropa (nogomet) ter borilne Sporte.

Koncna klasifikacija vsebuje 13 kategorij:

e Umetnost in kultura. Vkljucuje besedila o kulturi, umetnosti, fil-
mih, knjigah, gledaliscu, pa tudi recenzije ipd.

« Crnakronika. Naravne in ostale nesrece, lovegki delikti, kriminal.

* Gospodarstvo. VkljuCuje besedila s podroc¢ja ekonomije, trgov, fi-
nanc, zaposlitev ipd.

e Okolje. Zajema okoljevarstvo, planet, energente, tudi kmetijske teme.

e Zdravje. Fizicno in mentalno zdravje ljudi, medicina, farmacija,
zdravstvena infrastruktura.

e Prosti ¢as. Hobiji, rekreacija, potovanja, turizem, ljubljencki, dom
in druzina, bivanje.

14 https://cv.iptc.org/newscodes/subjectcode

171



Slovenscina 2.0, 2023 (1) | Articles

e Politika in pravo. Mednarodne in nacionalne novice s podroc¢na
drzavne uprave, pravnih postopkov in druzbenih razmerij, konflik-
tov, vojn.

e Znanost in tehnologija. Znanstvena odkritja, zanimivosti, tehnolo-
Ske inovacije, informacijska tehnologija, racunalnistvo.

e Druzba. Druzbena vprasanja in razmerja, enakost, diskriminacija,
religija, etika ipd.

« Sport. Sportni rezultati in zanimivosti z razli¢nih $portnih podrodij.

e Vreme. Meteoroloske napovedi, opisi vremenskih posebnosti,
stanj, procesov.

e Zabava. Estrada, moda, slog.

» IzobraZevanje. Procesi posredovanja in pridobivanja znanja ter
vescin. Vse stopnje izobraZevanja, od vrtca do univerzitetnega izo-
brazevanja, pa tudi vsezivljenjsko ucenije.

Kot prikazuje primerjalna Tabela 1, obstaja precejsnja prekrivnost
tako s kategorijami novicarskih portalov kot s kategorijami IPTC in tujih
korpusov. V nekaterih primerih, npr. gospodarstvo, prosti cas, politika
in druzba, nasa kategorija zajema vec kategorij ostalih virov. Tako ima
za prosti Cas estonski korpus kar sedem loCenih kategorij. Edini primer,
ko se eno od kategorij tujih virov lahko uvrsti v dve nasi, sta umetnost in
kultura ter zabava. Kategoriji smo namrec locili po eni strani zato, ker
ima veliko slovenskih novicarskih portalov lo¢ene podstrani zanju, po
drugi strani pa zaradi samega jezika — kulturno-umetniske vsebine so
za razliko od zabavnih pogosto precej bolj strokovne.

Medtem ko v nase kategorije lahko umestimo vseh 17 katego-
rij IPTC, pa ceski oz. estonski korpus dolocenih kategorij nimata, npr.
estonski nima ¢rne kronike, Ceski pa ne okolja, zdravja, znanosti in teh-
nologije ter zabave. Oba tudi nimata lo¢ene kategorije za vreme, ki pa jo
ima IPTC in smo jo dodali zato, ker jo ima vecina slovenskih novicarskih
portalov.
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Tabela 1: Primerjava tematskih kategorij projekta SLED z domacimi novicarskimi portali in
tujimi viri

kategorija zastopanostna  CeSki estonski korpus IPTC
Sestih sloven-  korpus
skih portalih
umetnost in 5 culture culture & entertainment  arts, culture and
kultura entertainment
¢rna kronika 6 crime / disaster and
accident
gospodarstvo 6 economy economy, finance & economy,
business; business and
agriculture; construction finance; labour
& real estate
okolje 2 / nature & environment environmental
issue
zdravje 3 / health health
prosti ¢as 4 leisure beauty; cars; food & lifestyle and
drinks; gambling & leisure
casinos; home, family
& children; pets and
animals; travel &
tourism; video games
politika in 1 politics politics & government politics; crime,
pravo law and justice;
unrest, conflicts
and war
znanost in 5 / science, technology & IT  science and
tehnologija technology
druzba 1 social life society; religion; sex; social issue;
women religion and belief;
human interest
Sport 6 sports sports sport
vreme 4 / / weather
zabava 4 / culture & arts, culture and
entertainment* entertainment*
izobrazevanje 1 / education education

Ce pogledamo Se prekrivnost kategorij s stranmi oz. podstranmi
Sestih slovenskih novicarskih portalov, vidimo, da so problemati¢ne
kategorije predvsem politika, druzba in izobraZevanje. Gre za sicer legi-
timne kategorije, ki pa na novicarskih portalih nimajo svojih podstrani,
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temveC so novice razprSene po drugih podstraneh, ki so vec¢inoma
opredeljene glede na geografski izvor novice, npr. Slovenija, Svet, Lo-
kalno. Medtem ko so se avtorji ceSkega korpusa odlocili slediti taksni
delitvi tudi pri kategorijah (current events, foreign news, domestic news,
regional news), smo se mi raje drzali tematike. To za izdelavo uc¢nih
mnozic pomeni nekoliko vec roc¢nega dela oz. iskanje drugih kazalcev, s
katerimi lahko odkrijemo tematiko prispevka na posameznem portalu.
Izjema je portal sta.si, ki Ze ima ustrezne kategorije, in sicer Solstvo in
DruZba, za politiko pa DrZavni zbor, Evropska unija, Mednarodna politi-
ka, Slovenska notranja politika in Slovenska zunanja politika.

4.2  Priprava u¢nih mnozic

Na podlagi pripisa kategorije s pomocjo URL-naslovov smo preverili,
koliko besedil je na voljo v posamezni kategoriji. Izracunali smo njihovo
minimalno, maksimalno in povprecno dolzino (v pojavnicah, tj. bese-
dah, loCenih s presledki) ter dolzino besedil glede na kvartile. Kot kaze
Tabela 2, je npr. v kategoriji Sport najkrajSe besedilo dolgo le 24 pojav-
nic, najdaljSe pa 6028 pojavnic. 25 % vseh besedil v kategoriji Sport je
krajsih od 150 pojavnic (q1), 25 % pa je daljSih od 374 pojavnic (q3). Pri
sestavi u¢ne mnozice smo Zeleli vzorciti predvsem besedila povprecne
dolZine in se izogniti ekstremom, zato smo upostevali le besedila z dol-
Zzino nad g1 in pod g3 (besedila srednje dolzine).

Tabela 2: DolZina in stevilo besedil po kategorijah

Kategorija Min. §t. Maks.§t. qq q2 qs Vsa Besedila
pojavnic pojavnic besedila srednje
dolZine
éport 24 6.028 150,0 226,0 374,0 70.617 35.099
Okolje 30 4.705 212,75  336,0 519,0 2.896 1.445
Gospodarstvo 26 7.309 98,0 2220 401,0 11.489 5.725
Umetnost in 26 7.264 236,0 3620 535,0 17.207 8.596
kultura
Znanost in 27 6.920 177,0  308,0 608,0 3.465 1.725
tehnologija
Zabava 50 5.944 117,0  156,0 222,0 16.210 7.975
Zdravje 7 31.221 129,0 189,0 503,0 25.134 12.510
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Kategorija Min.S§t. Maks.§t. q1 g2 qs Vsa Besedila
pojavnic  pojavnic besedila srednje
dolzine
Crna kronika 50 2301 117,0 1540 236,0 7.342 3.656
Prosti ¢as 37 5835 194,00 284,0 456,0 4.478 2.227
Vreme 56 1.934 128,0 146,0 1573,0 3.804 1.881
Izobrazevanje 10 1.844 1290 141,0 272,25 2.736 1.351
Politika in pravo 7 3.304 127,0 1410 285,0 38.126 19.013
Druzba 9 2.241 126,0 136,0 217,0 10.941 5.426

Najbolje zastopana kategorija je Sport, sledita pa ji Politika in Zdrav-
je. Po drugi strani so slabSe zastopane kategorije IzobraZevanje, Okolje
ter Znanost in tehnologija. Povprecne dolzine besedil (q,) so med kate-
gorijami podobne — daljSa so predvsem besedila v kategorijah Znanost
in tehnologija, Okolje in Umetnost, kultura. Na tej tocki je treba omeniti,
da lahko besedila po tem sistemu spadajo v natanko eno kategorijo — Slo
je za pragmati¢no odlocitev, saj tovrstni sistem odseva delitev pri vecini
virov, kjer je po eno besedilo uvrsceno le v eno kategorijo, obenem pa je
implementacija enodimenzionalnih oznak pri klasifikaciji manj komple-
ksna, manj tezav pa to povzroca tudi pri zapisu metapodatkov v konéni
format VERT. Poleg tega bi bilo treba opraviti tudi eksperiment rocnega
oznacevanja z vec kategorijami, da bi videli, ali je veCplastna kategoriza-
cija res potrebna in v koliksni meri. V prvem koraku smo zato eksperi-
mente omejili na enostavnejsi scenarij z eno kategorijo.

Za razvoj modela za kategorizacijo tematike novicarskih besedil
smo pripravili dve uéni mnozici. Prva, manjsa, je vsebovala priblizno
10.000 besedil (oz. po najvec 800 besedil srednje dolZine za vsako od
13 kategorij). Druga, vecja, pa priblizno 36.000 besedil — po 2.800 na
kategorijo; pri podreprezentiranih kategorijah, v katerih ni bilo na raz-
polago vsaj 2.800 besedil srednje dolzine, smo v tem primeru deficit
zapolnili tudi s krajSimi in daljSimi besedili. Vec¢ja mnozica je bila zato
v primerjavi s prvo nekoliko slabSe vzorCena, a smo zeleli preveriti, ali
lahko z vecjo ucno mnozico pri razvoju modela dosezemo viSjo napo-
vedno toc¢nost.

Vzoréenje besedil (sestava mnoZic je prikazana v Tabeli 3) je pote-
kalo na naslednji nacin:
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Vzeli smo vsa besedila srednje dolzine znotraj posamezne kategorije.
Vsaki kategoriji smo naklju¢no vzorcili 3.000 besedil (750 besedil
na leto za leta 2019, 2020, 2021 in 2022); e je bilo besedil manj
kot 3.000, smo v vzorec zajeli vsa.

Iz vzorca 3.000 besedil (iz tocke (2)) smo nakljuc¢no vzorcili 1.000
besedil (250 na leto).

Iz teh 1.000 besedil smo naklju¢no vzor¢ili 100 besedil za razvojno
mnozico in Se loc¢enih 100 besedil za testno mnozico.

V manjSo uc¢no mnozico smo dodali priblizno 800 besedil (iz vzorca
1.000 besedil iz tocke (3) brez 200 besedil za razvojno in testno
MnoZzico).

V vecjo uéno mnozico smo dodali priblizno 2.800 besedil (iz tocke
(2)), abrez besedil, ki so bila v tocki (4) dodana v razvojno in testno
mnozico. Ce ni bilo dovolj besedil srednje dolZine, smo nakljuéno
dodali nekaj krajsih in daljSih besedil, da smo dosegli priblizno
2.800 besedil (v primeru nekaterih slabse zastopanih kategorij te
Stevilke kljub temu ni bilo mogoce doseci).

Tabela 3: Stevilo besedil v uéni, razvojni in testni mnoZici

Kategorija Testna mnozica Razvojna Manj$a uéna Veéja uéna
mnozica mnozica mnozica
Crna kronika 100 100 800 2.800
Druzba 100 100 800 2.800
Gospodarstvo 100 100 800 2.800
Izobrazevanje 100 100 695 2.536
Umetnost in 100 100 800 2.800
kultura
Okolje 100 100 711 2.696
Politika in pravo 100 100 800 2.800
Prosti ¢as 100 100 718 2.834
éport 100 100 800 2.800
Vreme 100 100 726 2.800
Zabava 100 100 800 2.800
Zdravje 100 100 800 2.800
Znanost in 100 100 753 2.814
tehnologija
Skupaj 1.300 1.300 10.003 36.080
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Poskrbeli smo, da je vzorcenje besedil v najvecji mozni meri upo-
Stevalo enakomerno distribucijo tako med kategorijami (npr. ¢rna kro-
nika, politika) kot med viri (npr. rtvslo.si, delo.si). Ker smo besedila za
uéno mnozico Crpali iz korpusa Trendi, ki v Casu pisanja tega clanka
zajema besedila med letoma 2019 in 2022, smo poskrbeli tudi, da so
bila besedila karseda enakomerno vzorcena iz vseh stirih let — besedila
iz let 2020 in 2021 so bila namrec zaradi pandemije novega koronavi-
rusa v mnogo tematskih kategorijah zaznamovana s pandemsko vse-
bino; prevec besedil iz tega obdobja bi lahko v model vneslo nezelene
pristranskosti 0z. znizalo njegovo robustnost.

4.3 Razvoj kategorizacijskih modelov in klasifikacija

Preizkusili smo ve¢ modelov za kategorizacijo, razvili pa smo jih tako
z orodjem fastText (Joulin idr., 2016) kot z orodjem Simple Transfor-
mers (Rajapakse, 2019). Rezultate opiSemo v nadaljevanju v locenih
razdelkih.

4.3.1 Modeli fastText

Za potrebe ucenja modela z orodjem fastText smo ucno, testno in ra-
zvojno mnozico predobdelali, tako da smo v besedilih vse znake za od-
stavke zamenjali s presledki, odstranili loCila in spremenili vse besede
v male Crke.

Glede na uporabljeno u¢no mnozico in glede na to, ali smo pri ra-
zvoju upostevali vnaprej naucene vektorske vloZitve za slovenscino na
nivoju pojavnic po modelu fastText (LjubeSi¢ in Erjavec, 2018), smo
razvili Stiri modele:

(1) zmanjSoucnomnoZicoinbrezvnaprejnaucenih vektorskih vlioZitev;

(2) zvecjo ucno mnozico in brez vnaprej naucenih vektorskih vloZitev;

(3) z manjso u¢no mnoZzico in z uporabo vnaprej naucenih vektorskih
vlozitev;

(4) z vec€jo ucno mnozico in z uporabo vnaprej naucenih vektorskih
vlozitev.
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Tabela 4: Delovanje modelov fastText

St. modela  Velikost uéne VlozZitve Mikro F1 Makro F1
mnozice

1 manjsa ne 0,83 0,83

2 vecja ne 0,85 0,85

3 manjsa da 0,85 0,85

4 vecja da 0,85 0,85

Kot prikazuje Tabela 4, pri u€enju na manjsi u¢ni mnozici uporaba
vnaprej naucenih vektorskih vloZitev nekoliko izboljSa delovanje mode-
la (2 odstotni tocki pri merah makro F1 in mikro F1), pri ucenju na vecji
uéni mnozici pa ne pride do razlik. U¢enje po drugi strani pri uporab
manjse ucne mnozice traja le 15 minut, pri uporabi vecje pa priblizno
eno uro.

Pri u¢enju modelov fastText nismo avtomatsko optimizirali hiper-
parametrov, temvec smo pri vecini upostevali privzete nastavitve. Izje-
ma je bilo Stevilo epoh, pri katerem smo model naucili veckrat na raz-
licnem Stevilu epoh in preverili, kdaj sta meri F1 optimalni. Za optimi-
ziranje hiperparametrov smo modele ucili na uéni mnozici, testirali pa
na razvojni. Slika 1 npr. prikazuje meri F1 v odvisnosti od Stevila epoh
za model 3 (manjsa u¢na mnoZica, vektorske vlozitve). Meri F1 opazno
naraScata do epohe 400, zatem se rast umiri.

0.845 -
L 0.840 -
=}
(=]
03]
—~ 0.835 -
L
0.830 - —— Micro F1
—— Macro F1
100 200 300 400 600

Epoch

Slika 1: Meri F1 v odvisnosti od Stevila epoh za model fastText z manjSo u¢no mnoZico in
vnaprej naucenimi vlozitvami.
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Za kon¢ni model smo izbrali model 4 (vecja u¢na mnoZica, vektor-
ske vloZitve), ki smo ga naucili na 1000 epohah. Model je pod imenom
fastText-Trendi-Topics 1.0 na voljo na repozitoriju CLARIN.SI (Kuzman
idr., 2022). Tabela 5 prikazuje, kako se model odreze pri klasifikaciji
besedil razli¢nih kategorij na testni mnozici. Najvecjo tocnost dosega
pri kategorijah Vreme, Sport in Crna kronika (F1 > 0,90), najniZjo pa pri
kategorijah Znanost in tehnologija ter Prosti cas. Razlika je pricakovana,
saj kategorije z najvisjo tocnostjo vsebujejo besedila, ki so si med seboj
zelo podobna ne glede na vir ali ¢as objave (npr. opisi vremena, poroci-
la o prometnih nesrecah, opisi Sportnih tekem); po drugi strani je kate-
gorija Prosti ¢as precej bolj raznolika, enako pa velja tudi za Znanost in
tehnologijo, ki pokriva razlicne discipline in opisuje vedno nova odkritja,
zato so si besedila manj podobna.

Tabela 5: Natancnost, priklic in F1 za razlicne kategorije besedil pri modelu fastText z vecjo
ucno mnoZico in vektorskimi vloZitvami

Kategorija Natanénost Priklic F1

Vreme 0,98 0,96 0,97
Sport 0,94 0,97 0,96
Crna kronika 0,94 0,92 0,93
Umetnost in kultura 0,85 0,91 0,88
Zabava 0,91 0,86 0,88
IzobraZevanje 0,90 0,83 0,86
Zdravje 0,86 0,83 0,85
Politika in pravo 0,83 0,83 0,84
Druzba 0,87 0,79 0,83
Gospodarstvo 0,81 0,83 0,82
Okolje 0,77 0,88 0,82
Znanost in tehnologija 0,81 0,77 0,79
Prosti Cas 0,65 0,70 0,67
UravnoteZeno povprecje 0,86 0,86 0,85

Matrika zamenjav je prikazana v Tabeli 6. VeCina najpogostejsih
zamenjav je do neke mere smiselnih, npr. Zabava - Umetnost (6) in
Zabava - Prosti ¢as (4) ter IzobraZevanje - Druzba (8) in Druzba - Po-
litika (7), Druzba - Okolje (5), Gospodarstvo - Okolje (4), Gospodar-
stvo - Politika (7), Okolje - Politika (4), Znanost - Okolje (6), Znanost
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- Gospodarstvo (4), Prosti ¢as - Umetnost (4). V kontekstu covidne
krize so smiselne tudi zamenjave v kategoriji Zdravje, npr. Zdravje -
Politika (4) in Zdravje - Druzba (5). Manj smiselne so zamenjave iz ka-
tegorije Prosti ¢as, ki je bila tudi najslabse klasificirana: Gospodarstvo
- Prosti ¢as (5), Okolje - Prosti ¢as (4), Znanost - Prosti ¢as (7), Prosti
¢as - Gospodarstvo (5).

Tabela 6: Matrika zamenjav pri modelu fastText z veCjo ucno mnoZico in vektorskimi
vloZitvami

Nap.» Vre. Sp. Crn. Ume. Zab. Izo. Zdr. Pol. Dru. Gos. Oko. Zna. Pro.
Res. !

Vre. 97 - - - - - - - - - 3 -

Sp - 97 - - - - - 1 - 1
Crn. - 91 - 1 1 - 11 - 2
Ume. - - 92 - -1 - 2 2
Zah. - - 6 85 - -1 1 - 1 4
Izo. - - 1 2 8 1 1 8 1 1 -3
Zdr. - -1 1 - - 8 4 5 - 2 2
Pol. - 3 1 91 -1 - -

Dru. -1 - 1 3 2 7 16 - 5 -

Gos. - - - 1 1 7 1 80 4 1 5
Oko 1 - 1 - 4 87 2 4
Zna. - - 3 - 3 1 1 4 6 175 7
Pro 1 5 2 4 2 1 4 -1 5 4 5 66

4.3.2 Modeli tipa Bert

Jezikovni modeli tipa BERT temeljijo na nevronskih mrezah in se jih z
ucenjem na ve¢ milijardah besed pripravi na ucinkovito resevanje raz-
licnih nalog obdelave naravnega jezika. Pripravljeni modeli, ki smo jih
uporabili, so na voljo na repozitoriju Hugging Face, za nalogo kategori-
zacije tematike novicarskih besedil pa smo jih douciliz u€enjem na ucni
mnozici, za kar smo uporabili orodje Simple Transformers.

Tudi pri u€enju modelov tipa BERT smo uporabili privzete nasta-
vitve hiperparametrov in preverili le optimalno Stevilo epoh pri uce-
nju na u¢ni mnoZici in testiranju na razvojni. Za ucenje smo uporabili
slovenske vektorske vlozitve SloBERTa 2.0 (Ul¢ar in Robnik—gikonja,
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2021), preizkusili pa smo tudi vecjezicne vloZitve XLM-RoBERTa
(Conneau idr., 2020), a ker so se odrezale slabse od enojezicnih, smo
jih uporabili le venem eksperimentu. Razvili smo tri modele (rezultati
so prikazani v Tabeli 7):

(1) model z vlozitvami XLM-RoBERTa in manjso u¢no mnozico,

(2) model z vlozitvami SloBERTa 2.0 in manjso u¢no mnozico,

(3) model z vloZitvami SloBERTa 2.0 in vecjo u¢no mnozico.

Tabela 7: Delovanje modelov tipa BERT

St. modela  Velikost uéne Vlozitve Mikro F1 Makro F1
mnozZice

1 manjsa XLM-RoBERTa 0,91 0,91
manjsa SloBERTa 2.0 0,93 0,93

3 vecja SloBERTa 2.0 0,94 0,94

Za model (1) se je kot najustreznejSa nastavitev izkazalo 6 epoh, za
model (2) 8 epoh in za model (3) 2 epohi. Ucenje modelov (1) in (2) je
trajalo priblizno 2 uri, modela (3) pa 3 ure.

Ce primerjamo model SIoBERTAa, ki je bil u€en samo na slovenskih
podatkih (3,47 milijardah pojavnic), in vec¢jezi¢ni model XLM-RoBERTa,
ki je bil ucen na 100 jezikih, od tega na 1,7 milijarde slovenskih pojav-
nic, rezultati iz tabele potrjujejo, da je tudi pri tej nalogi enojezi¢ni mo-
del primernejsi od vecjeziCnega. To se sklada z ugotovitvami UlCar idr.
(2021), ki so primerjali modela na drugih pogostih nalogah, povezanih
S procesiranjem naravnega jezika.

Ceprav sta si bila glede na rezultate modela (2) in (3) zelo podobna
in je model (2) zahteval nekoliko manj ¢asa za ucenje, smo za kon¢-
ni model izbrali model (3), ki je bil nau¢en na vecji ucni mnozici in je
morda kljub vsemu nekoliko bolj robusten. Na voljo je na repozitoriju
CLARIN.SI pod imenom SloBERTa-Trendi-Topics 1.0 (Cibej idr., 2022)
ter na repozitoriju HuggingFace.*® Rezultati klasifikacije po posameznih
kategorijah so prikazani v Tabeli 8.

15 https://huggingface.co/cjvt/sloberta-trendi-topics
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Tabela 8: Natancnost, priklic in F1 za razlicne kategorije besedil pri modelu SIoBERTa 2.0 z
vecjo ucno mnozico in vektorskimi vloZitvami

Kategorija Natanénost Priklic F1

Vreme 0,98 0,98 0,98
Sport 0,97 0,99 0,98
Crna kronika 0,99 0,98 0,98
Zabava 0,97 0,99 0,98
Umetnost, kultura 0,99 0,96 0,97
Politika 0,93 0,99 0,96
Druzba 0,94 0,96 0,95
Zdravje 0,93 0,95 0,94
Znanost in tehnologija 0,89 0,94 0,92
IzobraZevanje 0,93 0,88 0,90
Gospodarstvo, posel, finance 0,92 0,87 0,89
Okolje 0,89 0,89 0,89
Prosti Cas 0,88 0,83 0,85
UravnoteZeno povprecje 0,94 0,94 0,94

Podobno kot modeli fastText se tudiizbrani model s SIoBERTo naj-
bolje odreZe pri klasifikaciji besedil iz kategorij Vreme, Sport in Crna
kronika. NajslabSe se odreze pri kategorijah Gospodarstvo, posel, fi-
nance ter Okolje in Prosti ¢as, precej bolje pa klasificira besedila iz ka-
tegorije Znanost in tehnologija (F1 znasa 0,92, pri izbranem modelu s
fastTextom pa je ta dosegla le 0,79). Tudi nasploh pri vseh kategorijah
SloBERTa dosega obcutno boljSe rezultate — mera F1 je namrec v pri-
merjavi s fastTextom pri posameznih kategorijah visja tudi za 9 odsto-
tnih tock.

Matrika zamenjav je prikazana v Tabeli 9. Do zamenjav pri tem
modelu za razliko od modela fastText (Tabela 6) prihaja le sporadi¢no.
Tudi tukaj je najpogostejSa zamenjava smiselna: IzobraZevanje — Druz-
ba (5), Se vedno pa je najbolj problematicna kategorija Prosti ¢as, npr.
Gospodarstvo — Prosti ¢as (4), Okolje — Prosti ¢as (4).
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Tabela 9: Matrika zamenjav pri modelu fastText z vecjo ucno mnoZico in vektorskimi
vloZitvami

Nap.»  Vre. Sp. C€rn. Ume. Zab. Izo. Zdr. Pol. Dru. Gos. Oko. Zna. Pro.
Res. !

Vre. 98 - - - - - - - - - 2 - -
Sp. - 99 - - - - - - - - - - 1
Crn. - - 98 - - - - - - - 1 1 -
Ume. - - - 924 1 1 - - - - 1 1 -
Zab. - - 1 - 99 - - - - - - - -
1zo. - 1 - - - 88 2 - 5 3 - - 1
Zdr. - - - - - -9 3 - - - 2 -
Pol. - - - - - - - 99 - 1 - - -
Dru. - - - - - - 2 2 95 - - -
Gos. - - - - - 3 1 1 1 87 2 1 4
Oko. 2 - - - - 1 1 - 2 87 1 4
Zna. - - - - - 1 1 - - - 3 93 1
Pro. - 2 - 1 2 2 - 1 - 2 2 5 82

4.3.3 Klasifikacija korpusa Trendi

Za klasifikacijo besedil v korpusu Trendi (Kosem idr., 2022) smo upora-
bili model SloBERTa-Trendi-Topics 1.0, ki je sicer racunsko pozresnejsi
in poc¢asnejsi, a v primerjavi z modelom fastText-Trendi-Topics 1.0 tudi
natancnejsi. Na primer, za klasifikacijo verzije 2022-10 (1.635.614 be-
sedilod 1. januarja 2019 do vkljuéno 31. oktobra 2022) je bilo potrebnih
priblizno 152 ur procesiranja z graficno procesno enoto (GPU) na spletni
strani Kaggle.'® Za klasifikacijo besedil enega meseca (npr. junij 2022;
41.262 zajetih besedil) smo potrebovali povprecno 3,5 ure (priblizno 3,3
sekunde na besedilo). Rezultati klasifikacije so prikazani v Tabeli 10.

Tabela 10: Stevilo klasificiranih besedil v korpusu Trendi 2022-10 po kategorijah

Kategorija Stevilo besedil

Vreme 11.262
Sport 311.117
Crna kronika 116.208
Zabava 108.721
Umetnost in kultura 98.076
Politika in pravo 176.608

16 Kaggle: https://www.kaggle.com/ (Dostop: 16. december 2022)
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Kategorija Stevilo besedil

Druzba 25.681
Zdravje 131.001
Znanost in tehnologija 109.593
IzobrazZevanje 44.471
Gospodarstvo 186.385
Okolje 97.852
Prosti ¢as 218.634
Brez kategorije 5
Skupaj 1.635.614

Ob prvem pregledu korpusa se rezultati zdijo obetavni. Na podlagi
Ze analiziranih leksikografskih podatkov smo opravili poizvedbe v kor-
pusu Trendi in veCinoma je kategorizacija potrdila jezikoslovne ugoto-
vitve. Tako se na primer izraz dvojni dvojcek, ki prihaja iz koSarkarske
terminologije, pojavlja skoraj izkljucno v besedilih, katerim je bila pri-
pisana kategorija §port (99,8 % zadetkov). Podobno aforizem, izraz s
podrocja knjizevnosti, pricakovano prevladuje v besedilih, ki jim je bila
pripisana kategorija Kultura (67,3 %). Besedna zveza drZavni zbor kaze
vecjo razprsenost po kategorijah (pojavlja se v 12 od 13 kategorij), vse-
eno pa po pricakovanjih prevliaduje v Politiki (49,4 %); a tudi v ostalih
kategorijah najdemo primesi politike, npr. zadetki iz Sportnih besedil
pogosto omenjajo politicno potrjevanje zakonov in financnih sredstey,

relevantnih za dolo¢eno Sportno panogo.

5 Sklep

S spremljevalnim korpusom Trendi je jezikovna infrastruktura za slo-
venscino bogatejSa za Se en pomemben vir, ki omogoca spremljanje
povsem sodobne rabe jezika. Najnovejsa razlicica Trendi 2023-02 po-
kriva besedila od zacetka 2019 do konca februarja 2023, vsebuje pa ze
vec kot 700 milijonov pojavnic iz 107 virov. Izdelani cevovod omogoca
dnevno zbiranje besedil, njihovo avtomatsko oznacevanje in pretvorbo,
mesecno pa pretvorbo v format VERT, ki ga zahtevajo konkordancniki
repozitorija CLARIN.SI, v katerih je korpus Trendi prosto dostopen.
Avtomatska kategorizacija besedil z novic¢arskih portalov glede na

tematiko se je z uporabljenim naborom kategorij in z naucenimi orodiji
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izkazala za zelo uspeSno — najboljSi model pri vecini kategorij dosega vi-
soko to¢nost (nad 90 % oz. celo nad 98 %), do zamenjav med kategori-
jami pa prihaja redko, kar omogoca zanesljivo pripisovanje metapodat-
kov in gradnjo visoko zanesljivih tematskih podkorpusov, ki jih je mogoce
uporabiti za nadaljnje analize distribucije jezikovne rabe besed. V okviru
nadaljnjega dela na projektu bomo rezultate strojne klasifikacije tema-
tik primerjali tudi z ro¢no pripisanimi oznakami, predvsem zato, da ugo-
tovimo, ali tudi pri Cloveskih oznacCevalcih pogosto prihaja do doloCenih
napak v kategorizaciji, zlasti med podobnimi ali delno prekrivnimi kate-
gorijami (npr. Zabava in Prosti ¢as ter Znanost in tehnologija in Okolje).
Upostevati je treba tudi, da so bili modeli evalvirani na mnozici, ki je bila
uravnotezena po kategorijah, zato je klasifikacija na realnih podatkih mor-
da pogosteje laZzno pozitivha za redkejSe kategorije, kot je npr. Okolje. Ker
dejanske porazdelitve besedil v kategorije v celotnem slovenskem me-
dijskem prostoru ne poznamo, je treba uspesnost modela oceniti z ro¢no
evalvacijo. Poleg tega je bil klasifikator razvit le za uporabo na Clankih z
novicarskih portalov, v prihodnje pa bi podobno metodo veljalo preizkusiti
tudi za pripisovanje metapodatkov drugim besedilnim zvrstem, ki jih naj-
demo npr. v korpusu Gigafida 2.0 (npr. leposlovje, Casopisni ¢lanki, revije).

Nacrti za prihodnost vkljuCujejo predvsem optimizacijo cevovoda,
odpravo dolocenih hroscev (npr. nepricakovani simboli kot posledica na-
pacnega kodiranja besedilnih datotek) in pa redno povecevanje korpusa.
Del izboljSav korpusa je tudi zamenjava besedil, ki so bila pridobljena z
virov s placljivimi vsebinami, saj je pogosto brezplacno na voljo samo pr-
vih nekaj odstavkov. Za tovrstna besedila je potrebno urediti pogodbo z
besedilodajalci in besedila pridobiti izven obstojecega cevovoda. Korpus
je lahko uporaben tudi za kompleksnejSe naloge, kot so npr. analiza slo-
ga, identifikacija avtorjev in ocenjevanje kompleksnosti besedila.
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Monitor Corpus Trendi and Automatic Text Categorization

The paper presents the compilation of the Trendi corpus, the first monitor cor-
pus of Slovene. The current version (Trendi 2023-02) contains texts published
between January 2019 and October 2023, with a total of over 700 million
tokens (more than 586 million words). The purpose of the corpus is to provide
linguists and non-linguists with data on current language use and to enable
the monitoring of new words as well as the increase and decline in the use of
existing words. In the paper, we present the contents of the corpus and the
methods and criteria used in its compilation. The second part of the paper
is focused on the development of a tool for categorizing text topics in news
articles. The tool was developed specifically for the Trendi corpus but can be
used for other corpora containing similar texts. A set of 13 thematic categories
was developed for the tool. The set generally follows international standards
and categories used in comparable corpora for other languages. Using texts
annotated with these categories, we trained multiple language models and
achieved a high classification accuracy when categorizing text topics.

Keywords: monitor corpus, automatic text categorization, neologisms, news
sites, Slovene
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In this paper, we present recent developments on a new version (v3.0) of Dir-
Korp (Korpus direktivnih govornih ¢inova hrvatskoga jezika), the first Croatian
corpus of directive speech acts developed for the purposes of pragmatic re-
search. The corpus contains 800 elicited speech acts collected via an online
questionnaire with role-playing tasks, a method of simulated communication
that is implemented under pre-set conditions. This method is suitable for re-
searching speech acts due to the ability to collect a great number of examples
of such acts of equal propositional content and illocutionary purpose used in
the same controlled situations. The presented situations are classified into two
categories with regard to the relationship between the participants of the com-
munication act: (1) situations involving interlocutors who are not in a familiar
relationship; (2) situations involving interlocutors in a familiar relationship. As-
signments of the two categories are organized into four pairs, asking respond-
ents to share a speech act of similar propositional content. The respondents
were 100 Croatian speakers, all undergraduate (63%) or graduate students
(37%) of the Faculty of Humanities and Social Sciences (University of Zagreb).
The corpus has been manually annotated on the speech act level, each speech
act containing up to 14 features: (1) respondent ID, (2) familiarity/unfamiliarity,
(3) utterance type, (4) directive performative verb in 15t person, (5) illocutionary
force, (6) propositional content, (7) T/V form, (8) exhortative, (9) lexical marker
of request, (10) lexical marker of apology, (11) lexical marker of gratitude, (12)
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honorific title, (13) grammatical mood, and (14) modal verb in 2" person. It con-
tains 12,676 tokens and 1,692 types. The corpus is encoded according to the
TEI P5: Guidelines for Electronic Text Encoding and Interchange, developed and
maintained by the Text Encoding Initiative Consortium (TEI). DirKorp is available
for download under the CC BY-SA 4.0 license from GitHub in TEI format. We
describe applied pragmatic annotation as well as the structure of the corpus.

Keywords: corpus pragmatics, directive speech acts, DirKorp, Croatian language

1 Introduction

Corpus pragmatics is an interdisciplinary field of study that incorporates
linguistic pragmatics and computer science, focusing on the develop-
ment of natural language corpora in machine-readable form and their
application for the purposes of studying pragmatics phenomena in writ-
ten and spoken language. For a long time, linguists have regarded a
corpus approach to language as incompatible with pragmatics (Rome-
ro-Trillo, 2008, p. 2). While the corpus approach to studying language
implies processing authentic language material by implementing quan-
titative research methods, pragmatic research is still predominantly
of a qualitative nature — based on the researcher’s introspection, data
obtained by elicitation methods, or an analysis of authentic linguistic
material of small size. The application of corpus analysis in the research
of pragmatics phenomena represents a major turnaround in the devel-
opment of pragmatics, primarily because it allows a systematic analysis
of language material of large size, and thus the detection of patterns
of language use that “fly below the radar” through qualitative analyses
(ibid.). In addition, it should be pointed out that the application of new
technologies in linguistics, including pragmatics, did not only ensure,
facilitate or accelerate numerous research processes but opened the
door to a new, different way of thinking about language (Leech, 1992).
The application of corpus methods to large pragmatic corpora allows
one to systematically carry out empirically based pragmatic research
(Bunt, 2017, p. 327). While the implementation of corpus research can
result in minor adjustments to existing theories on the one hand, it can
lead to arethinking of pragmatic concepts and theoretical frameworks on
the other, such as the development of the theory of dialogue acts (ibid.).
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According to Rihlemann and Aijmer (2015), one of the major
methodological problems that corpus pragmatic researchers encoun-
ter is the disproportionate relationship between pragmatic functions
and language forms by which these functions are expressed. One form
can perform multiple pragmatic functions in discourse, while one func-
tion can be expressed by different forms, which makes the process of
querying a corpus according to the pragmatic function criterion rather
difficult. It is for this reason that corpus pragmatic researchers most
often investigate conventional speech acts or functions performed by
a limited number of language forms (Jucker et al., 2009, p. 4). The aim
of this paper is to present the first Croatian corpus of directive speech
acts, DirKorp, manually annotated for corpus pragmatic research.

The paper is structured as follows: Section 2 describes selected
work related to corpus pragmatic research, Section 3 explores the defi-
nition, classification, and research methods of directive speech acts,
while the subsequent three sections present the DirKorp corpus. Sec-
tion 4 gives a description of the developed corpus, Section 5 describes
14 annotation features, and Section 6 presents the structure of the
corpus encoded according to the TEI P5: Guidelines for Electronic Text
Encoding and Interchange (TEI Consortium, 2021). Finally, Section 7
contains the conclusions and some directions for future work.

This is a follow-up paper from the conference “Language Technol-
ogies and Digital Humanities” held in Ljubljana, Slovenia on 1516
September 2022, where we presented DirKorp v2.0. Here we present
a new published version of the DirKorp (v3.0) with two additional an-
notation layers, as well as a new section clarifying the definition, clas-
sification, and research methods of directive speech acts (Section 3).

2 Related work

The number of large corpora with systematically implemented pragmatic
annotation remains relatively small. Due to a disproportionate relation-
ship between pragmatic functions and the language forms by which
these functions are expressed, automatic corpus annotation does not
produce satisfactory results. For this reason, only a few researchers have
engaged in creating larger corpora of this sort. Generally, for the purposes
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of corpus pragmatic research, specialized corpora of smaller size are pro-
duced for individual research purposes. In addition, pragmatic research
is sometimes carried out on corpora without pragmatic annotation.

An example of a corpus that does not contain pragmatic annota-
tion but was used for pragmatic research is the Birmingham Blog Cor-
pus® (Kehoe and Gee, 2007; 2012). In fact, this is a subcorpus of a
larger set of corpora being developed at the department Research and
Development Unit for English Studies at the Birmingham City University.
It consists of blog posts and reader comments, and includes some 500
million words in English that were collected between 2000 and 2010.
Automatic POS annotation was performed using the Stanford Core NLP
tools? and included lemma annotations and part-of-speech categories?®
based on the Universal Dependencies framework,* while the docu-
ments contain metadata of the publication date. Pragmatic research on
speech acts has been conducted on this corpus. For example, Lutzky
and Kehoe (2017a; 2017b) used it to analyse apologies as speech acts
that contain formulaic expressions, which facilitate their querying in a
corpus when using the available tools.

Similarly, we (Karli¢ and Bago, 2021) conducted research on the
pragmatic functions and properties of imperatives using corpora with-
out pragmatic annotation. We used hrWaC and srWaC (Ljubesic¢ and
Klubicka, 2014), two large web corpora of the Croatian and Serbian
languages with morphosyntactic annotation. For the purposes of the
analysis, an additional pragmatic annotation of a representative sample
of verbs in an imperative form was carried out manually. Other corpora
of the Croatian spoken and written language with no pragmatic annota-
tion have also been used as a resource for corpus pragmatic research.
For example, Hrzica, Kosutar, and Posavec (2021) used the Croatian
Corpus of the Spoken Language of Adults (HrAL) (Kuvac¢ Kraljevi¢ and
Hrzica, 2016) and the Croatian National Corpus of the written language
(HNK) (Tadi¢, 1996) for the search and analysis of connectors and dis-
course markers.

1 https://www.webcorp.org.uk/wcx/lse/corpora

https://stanfordnlp.github.io/CoreNLP/

3 See more about the POS tagset used for the Birmingham Blog Corpus: https://www.webcorp.
org.uk/wcx/lse/guide.

4 https://universaldependencies.org/u/pos/index.html

N
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According to Bunt (2017) the majority of corpora with pragmatic
annotation contain labels on discourse relationships in written texts
and on spoken dialogue acts. An example of such a larger corpus is the
Penn Discourse Treebank or PDTB® (Prasad et al., 2018) which con-
tains labels on discourse relations, i.e., discourse structure and its se-
mantics. Discourse annotations were added to a subcorpus consisting
of texts published in the newspaper Wall Street Journal with a total
of around 1 million tokens, included in a bigger corpus Penn Treebank
(PTB). Bunt (2017) states that there are corpora of other languages
developed for the purposes of studying the co-occurrence of discourse
labels, such as Chinese, Czech, Dutch, German, Hindi, and Turkish —
emphasizing that these corpora are manually annotated and of modest
size. Additionally, for each corpus a new schema was developed based
on various theoretical starting points.

DialogBank® (Bunt et al., 2019) is one of a rare dialogue corpus anno-
tated with an ISO 24617-2 standard. It contains already existing dialogue
corpora annotated with various schemas. Four corpora are of English,
namely HCRC Map Task (Anderson et al., 1991), Switchboard (Godfrey et
al.,, 1992), TRAINS (Allen et al., 1995) and DBOX (Petukhova et al., 2014),
and four of Dutch — DIAMOND (Geertzen et al., 2004), OVIS?, Dutch Map
Task (Caspers, 2000) and Schiphol (Prist et al., 1984). Dialogue act anno-
tation involves segmenting a dialogue into defined grammatical units and
augmenting each unit with one or more communicative function labels.

Another example of a corpus with a pragmatic annotation is the
Engineering Lecture Corpus® (Alsop and Nesi, 2013; 2014) which con-
tains 76 transcripts based on hour-long video recordings of engineering
lectures held in English at three universities. It is manually annotated
for three pragmatic features: humour, storytelling, and summary.® Each
feature can be augmented with one of the attributes containing addi-
tional information that describes the feature in more detail. Further, the
corpus contains labels regarding significant breaks, laughter, writing or
drawing on the board, etc.

https://doi.org/10.35111/qebf-gk47

https://dialogbank.lsv.uni-saarland.de/

http://www.let.rug.nl/vannoord/Ovis/

www.coventry.ac.uk/elc
https://www.coventry.ac.uk/research/research-directories/current-projects/2015/engineer-
ing-lecture-corpus-elc/annotations-and-mark-ups/
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Finally, we present the SPICE-Ireland corpus (Systems of Pragmat-
ic Annotation in the Spoken Component of ICE-Ireland) (Kallen and Kirk,
2012), a part of a larger set of corpora ICE-Ireland (International Cor-
pus of English: Ireland Component) containing pragmatic, discourse,
and prosodic features. The corpus contains various types of private
and public, formal and informal dialogues and monologues of a length
of about 2,000 words, with a size of some 625,000 words. It consists
of spoken English. The pragmatic annotation of speech acts is based
on Searle’s classification (Searle, 1969; 1976): representatives, direc-
tives, commissives, expressives, and declaratives.

When it comes to corpus research of speech acts, researchers
have two options: (1) to analyse examples from existing corpora of au-
thentic linguistic material, or (2) to analyse examples of elicited lin-
guistic material. In the second case, different types of data completion
tests are usually applied, and based on the obtained results smaller
custom-made corpora are created for the needs of individual research
(and therefore not publicly available). This method is most often used
in cross-linguistic, contrastive research, but it is also used in the study
of individual languages (e.g., Barron, 2008; Trosborg, 1995). For an
overview of pragmatic research of speech acts (including directives) on
elicited linguistic material, see, for example, Wojtaszek (2008).

To the best of our knowledge, there exist no publicly available corpo-
ra of spoken or written Croatian with pragmatic annotation. So far, Croa-
tian linguists have mostly dealt with speech acts from a theoretical per-
spective, referring primarily to the Austin’s and Searle’s theory (cf. Pupo-
vac, 1990; Ivaneti¢, 1995; Midcevi¢, 2018; Palasi¢, 2020). However, in
recent years the number of research projects based on the qualitative
and quantitative analysis of small-sized authentic linguistic materials
(from literary texts and advertisements to email messages and political
discourse in Croatian and other languages) has been increasing (cf. e.g.,
Piskovi¢, 2007; Mati¢, 2011; Franovi¢ and Snajder, 2012; Segi¢, 2019).

3 Directive speech acts: definition, classification, and
research methods

During verbal communication, speakers express their thoughts in the
form of utterances, through which they convey information, express
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their emotions and attitudes, or try to modify the addressee’s behav-
iour (Capone, 2009, p. 1015).

Speech acts are utterances with specific properties and communi-
cative functions (ibid.):

Aspeech act (...) is not merely the expression of a thought. It is the vo-
calization of a certain representation of the world (external or internal)
aimed at making official the display of an intention to change a state
of things and at changing things by the public display of that intention.

Therefore, speech acts can be briefly defined as “actions performed
via utterances” (Yule, 2002, p. 47). According to Searle (1975), there are
five types of speech acts: (1) representatives — statements that can be
evaluated as true or false; (2) directives, which speakers use to influence
the addressee’s wishes and actions; (3) commissives, through which
speakers commit to perform some action in the future; (4) expressives,
which speakers use to express their feelings or attitudes; and (5) de-
claratives or institutionalized declarations that formally change the state
of affairs in extralinguistic reality (cf. Karli¢ and Bago, 2021).

Directive speech acts, or directives, are a type of speech act by
which speakers express their “(...) desire/wish for the addressee to do
something. (...) In using a directive, the speaker intends to elicit some
future course of action on the part of the addressee, thus making the
world match the words via the addressee” (Huang, 2009, p. 1004).

Directives differ with respect to their illocutionary force. The illo-
cutionary force of a directive depends on how binding it is for the ad-
dressee. If the speaker insists on its realization, the illocutionary force
of the directive is strong — and vice versa. According to this criterion,
directive speech acts are classified into orders, commands, requests,
pleads, incentives, advice, etc. (cf. Piper et al., 2005, p. 1021; Karli¢
and Bago, 2021, p. 37).

Directive speech acts can be direct or indirect. Direct directives
contain an explicit directiveness marker —an imperative (Close the win-
dow) or a performative verb in the first person of the present tense (I
ask you to close the window). Directiveness can be expressed implic-
itly, through assertions without a performative verb (You should close
the window), interrogative utterances (Can you close the window?), or
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elliptical utterances (Um... the window...). Just like illocutionary force,
the propositional content of directive speech acts can also be ex-
pressed explicitly and implicitly (It is cold here [implicature: Close the
window]) (cf. Huang, 2009, p. 1005; Karli¢ and Bago, 2021, p. 39).

According to Brown and Levinson (1987, p. 65-66), directives
represent a typical example of face-threatening acts. For this reason,
when using them, speakers often apply various politeness strategies
that mitigate their illocutionary force (e.g., implicatures and lexical or
grammatical modifiers of illocutionary force).

The foundations of speech act theory were laid by the philoso-
phers John Austin and John Searle in works published in the 1960s
and 1970s. Since then, numerous studies of speech acts have been
conducted. In the beginning, they were non-empirical, based on the
researcher’s intuition. In recent years, however, the number of empiri-
cal studies of speech acts has grown significantly. Jucker (2009) distin-
guishes three types of data collection methods for the needs of empiri-
cal research of speech acts — field, laboratory, and armchair (Flock and
Geluykens, 2015, p. 10):

While armchair approaches investigate participants’ intuitions and at-
titudes about language use, field and laboratory approaches aim at
studying actual language use. They differ, however, in the way lan-
guage data are produced. While in laboratory approaches, language
use is elicited by researchers (by employing role-plays or administer-
ing discourse completion tasks), field data are defined by the absence
of such elicitation techniques. Field methods are therefore observa-
tional in nature, i.e., they require an authentic communicative intent
by participants to produce language.

Each of the mentioned methods has its advantages and disadvan-
tages. For the purposes of creating the DirKorp corpus, we applied the
laboratory method of eliciting language production by role-playing. The
main advantage of this method is that it gives “full variable control to
the researcher (...), and can generate large amounts of data; however,
participants use language without their own intrinsic communicative
intent in fictional scenarios” (Flock and Geluykens, 2015, p. 11). This
method allowed us to collect a large amount of mutually comparable
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directives with the same propositional content and produced in the
same controlled circumstances.

In the following sections, we present a new version (v3.0) of Dir-
Korp, the first Croatian corpus of directive speech acts.

4 Corpus description

DirKorp (Korpus direktivnih govornih cinova hrvatskoga jezika) (Karli¢
and Bago, 2021) is a Croatian corpus of directive speech acts developed
for the purposes of pragmatic research. The corpus contains 800 elic-
ited speech acts collected via an online questionnaire with role-playing
tasks applying the method of simulated communication that is imple-
mented under pre-set conditions. This method is suitable for research-
ing speech acts due to the ability to collect a great number of examples
of speech acts of equal propositional content and illocutionary purpose
used in the same controlled situations. The questionnaire included eight
closed-type role-playing tasks. These types of tasks imply recording
the speaker’s reactions (in this case in writing) to the stimulus without
feedback. In each task, the participants are presented with one textually
described hypothetical situation asking them to refer a directive speech
act to their interlocutor. Their assignment was to imagine they were in
the presented situation and to give a written statement they would use
in the described situations. The presented situations are classified into
two categories with regard to the relationship between the participants
of the communication act: (1) situations involving interlocutors who are
not in a familiar relationship (i.e., interlocutors who are not close and
are not equal in terms of power relations, and communicate in more or
less in/formal situations); (2) situations involving interlocutors in a fa-
miliar relationship (i.e., interlocutors in a close and equal relationship
who communicate in more or less in/formal situations). Assignments of
the two categories are organized into four pairs, asking respondents to
share a speech act of similar propositional content: “I want you to return
something that belongs to me” (for text of this role-playing task pair see
Example 1 when interlocutors have (a) an unfamiliar relationship (label
“NEFAM1”) and (b) a familiar relationship (label “FAM1”)); “I want you to
answer my inquiry” (for text of this role-playing task pair see Example 2
when interlocutors have (a) an unfamiliar relationship (label “NEFAM2”)

197



Slovenscina 2.0, 2023 (1) | Articles

and (b) a familiar relationship (label “FAM2”)); “I want you to change
something that bothers me” (for text of this role-playing task pair see
Example 3 when interlocutors have (a) an unfamiliar relationship (label
“NEFAM3”) and (b) a familiar relationship (label “FAM3”)); “I want you to
stop behaving inappropriately” (for text of this role-playing task pair see
Example 4 when interlocutors have (a) an unfamiliar relationship (label
“NEFAM4”) and (b) a familiar relationship (label “FAM47))°,

Example 1

(a)

(b)

Upravo sipojeo/larucak urestoranu. PosluZivao te stariji konobar koji
se odnosio prema tebi ljubazno i profesionalno. Prilikom placanja
racuna konobar ti vrada 100 kuna manje nego $to je trebao. Zelis
da ti konobar vrati novac. Zamisli da se konobar nalazi pred tobom i
napisi Sto bi mu to¢no rekao/la u danoj situaciji (nemoj prepricavati,
vec iskaz formuliraj kao da se izravno obracas sugovorniku).

(Eng. You just ate lunch at a restaurant. You were served by an el-
derly waiter who treated you kindly and professionally. When pay-
ing the bill, the waiter refunds you 100 kunas less than he should
have. You want the waiter to give you your money back. Imagine
the waiter was in front of you and write what exactly you would
say to him in the given situation (do not recount but formulate the
statement as if you were addressing the interlocutor directly).)
Posudio/la si knjigu najboljem prijatelju (ili prijateljici). Rekao ti
je da ce ti je uskoro vratiti, no nije odrzao rije¢. Sjedite zajedno u
kaficu, situacija je opuStena, razgovarate o svakodnevnim stva-
rima. Zeli§ mu dati do znanja da ti treba &im prije vratiti knjigu.
Zamisli da se tvoj prijatelj nalazi pred tobom i napisi $to bi mu
to¢no rekao/la u danoj situaciji (nemoj prepric¢avati, vec iskaz for-
muliraj kao da se izravno obracéas sugovorniku).

(Eng. You lent a book to your best friend. (S)he told you (s)he'd give
it back to you soon, but (s)he didn’t keep her/his word. You are
sitting together in a café, the situation is relaxed, you talk about
everyday things. You want to let her/him know you need to get your
book back as soon as possible. Imagine your friend was in front of
you and write what exactly you would say to her/him in the given
situation (do not recount but formulate the statement as if you
were addressing the interlocutor directly).)

10 Fulltexts of role-playing tasks are available in the corpus header as well.
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Example 2

(a)

(b)

Poslao/la si e-mail profesoru s upitom mozes li pohadati njegov
izborni kolegij i hitno trebas njegov odgovor i potvrdu u mailu.
Medutim, profesor ne odgovara vec tjedan dana, a rok za upis
zavréava sutradan. Zeli§ ponovno zatraZiti njegovu povratnu in-
formaciju. Napisi kratak e-mail profesoru kakav bi mu uputio/la u
navedenoj situaciji.

(Eng. You sent an email to the professor asking if you can attend
his elective course and urgently need his response and confirma-
tion in the email. However, the professor has not responded for a
week, and the admission deadline ends the next day. You want to
ask for his feedback again. Write a short email to the professor as
you would in this situation.)

Poslao/la si poruku (WhatsApp, Viber, Messenger) najboljem pri-
jatelju (ili prijateljici) s pozivom na druzenje sljedece veceri. On je
vidio poruku, ali nije odgovorio do sutradan. Zeli§ da ti odgovori
¢im prije kako bi mogao/la isplanirati ostatak dana. Napisi kratku
poruku prijatelju kakvu bi mu uputio/la u navedenoj situaciji.
(Eng. You sent a message (WhatsApp, Viber, Messenger) to your
best friend with an invitation to hang out the next night. (S)he saw
the message but did not respond until the next day. You want her/
him to reply as soon as possible so you can plan the rest of the day.
Write a short message to your friend as you would in this situation.)

Example 3

(a)

(b)

Vozis se u taksiju. Prozori su otvoreni i Zeli§ da ih taksist zatvori jer
ti je hladno. Zamisli da se nalazi$ u navedenoj situaciji i napisi $to
bito¢no rekao/la taksistu (nemoj prepricavati, ve¢ iskaz formuliraj
kao da se izravno obracas sugovorniku).

(Eng. You're riding in a cab. The windows are open, and you want
the taxi driver to close them because you're cold. Imagine that you
are in this situation and write down what exactly you would say to
the taxi driver (do not recount but formulate the statement as if you
were addressing the interlocutor directly).)

Vozis se u autu na suvozackom mijestu. Voza€ je tvoj najbolji pri-
jatelj (ili prijateljica). Budu¢i da vozi prebrzo i gleda u mobitel, ne
osjecas se ugodno i Zelis da uspori. Zamisli da se nalazi$ u danoj
situaciji i napisSi Sto bi mu to¢no rekao/la (nemoj prepricavati, vec
iskaz formuliraj kao da se izravno obracas sugovorniku).
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(Eng. You are riding in the car in the passenger seat. The driver is
your best friend. Because (s)he’s driving too fast and looking at her/
his cell phone, you don’t feel comfortable and want her/him to slow
down. Imagine that you are in a given situation and write what
exactly you would say to her/him (do not recount but formulate the
statement as if you were addressing the interlocutor directly).)

Example 4

(a) Nalazi$ se u ducanu i cekas u redu pred blagajnom. Velika je

guzva. Ispred tebe se u red ugura gospoda srednje dobi. Ljudi u
redu iza tebe negoduju jednako kao i ti. Zeli§ da gospoda stane
na kraj reda. Zamisli da se nalazi$ u danoj situaciji i napisi Sto bi
to¢no rekao/la gospodi (nemoj prepricavati, ve¢ iskaz formuliraj
kao da se izravno obrac¢as sugovorniku).
(Eng. You're in the store waiting in line at the cash register. It’s
crowded. A middle-aged lady squeezes in front of you. The people
in line behind you are just as resentful as you are. You want the
lady to stand at the end of the line. Imagine that you are in a given
situation and write down what exactly you would say to the lady
(do not recount but formulate the statement as if you were directly
addressing the interlocutor).)

(b) Slusas predavanje na fakultetu. Sjedis pored dvoje kolega s koji-

ma si inace vrlo blizak/bliska. U jednom trenutku oni pocinju glas-
no razgovarati i smijati se. Njihov razgovor ti smeta jer ne mozes
pratiti predavanje, a i nastavnik pogledava u vaem smjeru. Zeli§
da prestanu. Zamisli da se nalazi$ u danoj situaciji i napisi Sto bi
im to¢no rekao/la (nemoj prepricavati, ve¢ iskaz formuliraj kao da
se izravno obrac¢as sugovorniku).
(Eng. You're listening to a lecture in college. You're sitting next to
two colleagues with whom you are otherwise very close. At some
point, they start talking loudly and laughing. Their conversation
bothers you because you can’t follow the lecture, and the lecturer
looks in your direction. You want them to stop. Imagine that you
are in a given situation and write down exactly what you would say
fo them (do not recount but formulate the statement as if you were
addressing the interlocutor directly).)

The respondents were 100 Croatian speakers, all undergraduate
(63%) or graduate students (37%) of the Faculty of Humanities and
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Social Sciences (University of Zagreb), aged between 18 to 33, with
Croatian being the native language for the majority (96%). The ques-
tionnaire was administered in December 2020 and January 2021. Be-
fore completing the questionnaire, all the respondents were informed
of the purposes of the study as well as what data would be collected.
Allthe respondents voluntarily participated in the study and were made
aware that they could withdraw from it at any time. By choosing to par-
ticipate in the study, respondents gave informed consent for their data
to be processed for the stated research purposes. The questionnaire
was administered anonymously via an online survey, and the language
material collected was used exclusively for research purposes.

The elicitation of language production by the role-playing method
has its advantages and disadvantages. On the one hand, it enables the
collection of a large number of speech acts with the same proposition-
al content and illocutionary purpose. On the other hand, users of the
corpus should keep in mind that the language material collected by
this method does not reflect the features of actual language use, but
instead shows what speakers think they would say and/or do in hypo-
thetical situations.

DirKorp contains 12,676 tokens and 1,692 types.** Since it con-
sists of 800 speech acts, it is a relatively small corpus compared to
some of the corpora with pragmatic annotation presented in Section 3.
However, as the first Croatian corpus with detailed pragmatic annota-
tion, DirKorp can serve as a useful resource for researching the charac-
teristics of speech acts on a formal and content level, the application
of politeness strategies in communication in different situations, and
the properties of other grammatical-pragmatic and lexical-pragmatic
phenomena in the Croatian language that are annotated in the corpus.
In addition, we believe that DirKorp can serve as a complement to re-
search on speech acts that are conducted on authentic language mate-
rials and as a starting point for conducting contrastive research on the
characteristics and use of speech acts in other languages. In addition,
we hope that it will contribute to the development of larger corpora of

11 Respondents’ answers contain utterances but also text about what they would do in the giv-
en situation. At this moment, the corpus contains no annotation of utterances of speech acts,
and therefore we cannot analyse the average length of a response. Generally, we can only
state that some speech acts contain only one utterance, while some contain more than one.
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the Croatian language with pragmatic annotation, and that such work
will encourage a wider application of the corpus-pragmatic research
method.

In Karli¢ and Bago (2021), we have conducted corpus pragmatic
analyses of the collected speech acts to investigate ways and means
of expressing directives, and their pragmatic characteristics and func-
tions. For example, we confirmed that indirect directives are more fre-
quent than direct ones, especially among interlocutors who are not in a
familiar relationship. Regarding a(n) (un)familiar relationship between
interlocutors, we detected that explicit illocutionary force is more fre-
quent in communication between interlocutors with a familiar relation-
ship, while implicit illocutionary force is more frequent in communica-
tion between interlocutors with an unfamiliar relationship. Additionally,
we have identified that imperative utterances are a more frequent type
of direct directives than utterances with a directive performative verb
in 1%t person. For more such corpus pragmatic analyses see Karli¢ and
Bago (2021).

5 Corpus annotation

The collected language material has been manually annotated on
the speech act level by two independent annotators®? with university
graduate degrees in the field of philology. Annotators received oral and
written instructions, including illustrative examples for all the features
they had to annotate.

Basic categorization of speech acts (directive; direct and indirect;
explicit and implicit) and their formal and pragmatic properties (i.e.,
performative verbs) was carried out according to the theory of speech
acts by Austin (1962), Searle (1969; 1976), and their successors. The
features and components of speech acts related to the phenomenon

12  When comparing the annotations of two annotators, in all categories, disagreements were
found in at most 1.2% of examples and were mostly the result of accidental mistakes by
one of the annotators. Once such mistakes were corrected, a consensus was reached
among the annotators. The only category in which the disagreement was higher (2.5%)
was the category “Illocutionary force”. In most cases, these were examples with general-
ized conversational implicature (one annotator marked speech acts with this type of impli-
cature as explicit, and another as implicit). Based on the instruction to label speech acts
with all types of implicature as implicit, a consensus was reached among the annotators for
this category as well.
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of politeness (familiarity, use of T/V forms, and certain lexical modifi-
ers of the illocutionary force of speech acts) are taken according to the
politeness theory of Brown and Levinson (1987), while the grammati-
cal characteristics (utterance type, grammatical mood, modal verbs) of
speech acts are categorized according to the grammatical descriptions
of contemporary Croatian and Serbian languages (Sili¢ and Pranjkovic,
2007; Piper et al., 2005). For more on individual categories, see Karli¢
and Bago (2021). In the new version of DirKorp (v3.0), each speech act
can contain up to 14 features. The first eight features were part of the
corpus version v1.0, features nine to 12 were part of v2.0, while fea-
tures 13 and 14 were newly added. Appendix A contains the frequency
distribution of features two to 14. For a more detailed frequency distri-
bution of all features see Karli¢ and Bago (2021).

(1) Respondent ID — This mandatory feature contains information on
the identification of the respondent uttering the speech act.

(2) Familiarity/unfamiliarity — This mandatory feature contains in-
formation on the category of the proposed situation in which the
speech act was uttered. Four situations are labelled ‘unfamiliar’
(involving interlocutors who are not in a familiar relationship), while
the other four situations are labelled ‘familiar’ (involving interlocu-
tors who are in a familiar relationship).

(3) Utterance type — This mandatory feature contains information
on the utterance type regarding its structural organization. It con-
tains six labels: (a) an imperative utterance, (b) an assertive ut-
terance (a statement), (c) an utterance in the form of a question,
(d) an utterance in the form of a predicate ellipsis*?, (e) a nonver-
bal signal, (f) a case of avoidance of executing a speech act (see
Example b5).

13 Utterances in the form of a predicate ellipsis were singled out as a separate category due to:
(1) the absence of a verb (and potentially other components of the sentence structure) and
therefore the default indirectness and implicitness of the speech act, which makes them
incomparable to other utterances in the corpus; (2) impossibility to determine the type of
utterance for all examples due to their elliptical structure.
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Example 5
(@) Evrati mi onu knjigu koju sam ti posudio.
(Eng. Hey, give me back that book I lent you.)
(b) Oprostite, ali mislim da ste mi krivo vratili novce.
(Eng. Excuse me, but I think you gave me my money back wrong.)
(c) Mozete li molim vas zatvoriti prozore?
(Eng. Could you please close the windows?)
(d) E, moja knjiga??
(Eng. Hey, my book??)
(e) [Samo bih zavrtjela o¢ima da vide moje neodobravanje, ali ne bih
nista rekla.]**
(Eng. [I'd just roll my eyes so that they see my disapproval, but I
wouldn’t say anything.])
(f) [Ne bih nista rekao.]
(Eng. [T wouldn’t say anything.])

Directive performative verb in 1%t person — This optional feature
contains information on the representation of a directive performa-
tive verb in 1% person as part of the speech act, only for assertive
utterances and utterances in the form of a question. It contains two
labels: (a) yes and (b) no (see Example 6).

Example 6
(a) Oprostite, molim da odete na kraj reda.

(Eng. Excuse me, I am imploring you to go to the end of the line.)
(b) Gospodo, morate na kraj reda stati.

(Eng. Madam, you must move to the end of the line.)

Illocutionary force — The optional feature contains information on
the explicitness or implicitness of the illocutionary force of a speech
act. It is only applied to utterances that contain verbal means (an
imperative utterance, an assertive utterance, an utterance in the
form of a question, and in the form of an ellipsis). It contains two
labels: (a) explicit and (b) implicit (see Example 7).

14

Descriptions of non-verbal situations can be found in Example 5 (e) and (f). All other ex-
amples contain actual utterances. DirKorp v3.0 does not contain annotations of utterances.
Therefore, it is currently not possible to filter the speech acts with regard to actual utterances
or descriptions of non-verbal situations.
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Example 7
(a) Daj midonesiviSe onu knjigu, treba mi!
(Eng. Bring me that book already, I need it!)
(b) Kajje s onom knjigom koju sam ti posudio?
(Eng. What happened to that book I lent you?)

Propositional content — This optional feature contains informa-
tion on the explicitness or implicitness of the propositional content
of a speech act. It is only applied to utterances that contain verbal
means (an imperative utterance, an assertive utterance, an utter-
ance in the form of a question, and in the form of an ellipsis). It
contains two labels: (a) explicit and (b) implicit (see Example 8).

Example 8
(a) Gledaj na cestu, pusti mobitel.

(Eng. Look at the road, leave the cell phone.)
(b) Tihoces da poginemo?

(Eng. You want us to die?)

T/V form — This optional feature contains information on how the
respondent addressed the interlocutor, using an informal (T-form)
or a formal you (V-form). It is only applied to utterances that con-
tain verbal means (an imperative utterance, an assertive utterance,
an utterance in the form of a question, and in the form of an ellip-
sis). It contains three labels: (a) T-form, (b) V-form, and (c) impos-
sible to determine (see Example 9).

Example 9
(@) Oprosti, dao si mi manje novca
(Eng. Sorryrform, your-form gave me less change.)
(b) Oprostite, mislim da ste mi ipak joS duzni 100 kuna.
(Eng. Excusey.form me, I think youy.jorm Still owe me 100 kunas.)
(¢) Hmm... jo$ 100 kuna, zar ne?
(Eng. Hmm... another 100 kunas, right?)

Exhortative — This optional feature contains information on the
representation of an exhortative as part of the speech act (a lexical
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mean used to express encouragement, i.e., incentive particles). It
is only applied to utterances that contain verbal means (an impera-
tive utterance, an assertive utterance, an utterance in the form of a
question, and in the form of an ellipsis). It contains two labels: (a)
yes and (b) no (see Example 10).

Example 10

(@) Daj miviSe vrati knjigu, treba mi za knjiZnicu.
(Eng. Bring me back my book already, I need it for the library.)

(b) Jel se sjecas one knjige koju sam ti posudila? Potrebna mi je.
Moze$§ li mi ju donijeti sutra na faks?
(Eng. Do you remember that book I lent you? I need it. Could you
bring it tomorrow to uni?)

Request — This optional feature contains information on whether
the speech act includes a lexical marker of request (e.g., “please”).
It is only applied to utterances that contain verbal means (an im-
perative utterance, an assertive utterance, an utterance in the form
of a question, and in the form of an ellipsis). It contains two labels:
(a) yes and (b) no (see Example 11).

Example 11

(a) E da, jel bi mi mogao/la vratiti knjigu, molim te?

(Eng. Oh yeah, could you bring the book back, please?)

(b) Zaboravio si mi vratiti knjigu, jel se mozes iduci put sjetiti?

(Eng. You forgot to bring me back the book, can you remember next time?)

(10) Apology — This optional feature contains information on whether

the speech act includes a lexical marker of apology. It is only ap-
plied to utterances that contain verbal means (an imperative ut-
terance, an assertive utterance, an utterance in the form of a ques-
tion, and in the form of an ellipsis). It contains two labels: (a) yes
and (b) no (see Example 12).

Example 12

(a) Oprostite, ovdje fali jos 100 kuna
(Eng. Excuse me, 100 kunas are missing here.)
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(b) Mozete li molim vas pritvoriti prozore, hladno mi je?
(Eng. Could you please close the windows, I'm cold?)

(11) Gratitude — This optional feature contains information on whether
the speech act includes a lexical marker of gratitude. It is only ap-
plied to utterances that contain verbal means (an imperative ut-
terance, an assertive utterance, an utterance in the form of a ques-
tion, and in the form of an ellipsis). It contains two labels: (a) yes
and (b) no (see Example 13).

Example 13

(@) Molim te mi samo javi da znam zbog organizacije hoc¢es li doci.
Hvala ti!
(Eng. Please just let me know whether you're coming so that I
know because of the organization. Thank you!)

(b) Heej, jel dolazi$ veceras na druZenje? Moram znati zbog organi-
zacije. Xoxo
(Eng. Heeey, are you coming tonight to hang out? I need to know
because of the organization. xoxo)

(12) Honorific title — This optional feature contains information on
whether the speech act includes an honorific title. It is only ap-
plied to utterances that contain verbal means (an imperative ut-
terance, an assertive utterance, an utterance in the form of a ques-
tion, and in the form of an ellipsis). It contains two labels: (a) yes
and (b) no (see Example 14).

Example 14
(@) Gospodo, kraj reda je dolje.
(Eng. Madam, the end of the line is back there.)
(b) Oprostite, tamo je kraj redal
(Eng. Excuse me, the end of the line is there!)

(13) Grammatical mood — This optional feature contains information
on grammatical mood used in a speech act. It is only applied to
indirect speech acts (assertive utterances and utterances in the
form of a question) since it is understood that direct imperative
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speech acts contain verbs in the imperative mood. Accordingly,
this feature contains two labels: (a) indicative mood and (b) condi-
tional mood (see Example 15).

Example 15
(a) Oprostite, ali ovo nije kraj reda.
(Eng. Excuse me, but this is not the end of the line.)
(b) Oprostite jel bi mogli zatvorit prozore? Malo mi je hladno.
(Eng. Excuse me, could you close the windows? I'm a little cold.)

(14) Modal verb in 2" person — This optional feature contains infor-
mation on the representation of modal verb in 2" person as part of
aspeech act. Itis only applied to indirect speech acts (an assertive
utterance and an utterance in the form of a question). It contains
two labels: (a) yes and (b) no (see Example 16).

Example 16

(a) Oprostite, mislim da je doSlo do pogreske, trebate mi vratiti jos
100 kuna.
(Eng. Sorry, I think there was a mistake, you have to return an-
other 100 kunas.)

(b) Malo je hladno ovdje, moZzemo moZda zatvoriti prozor?
(Eng. It’s a little cold in here, can we possibly close the window?)

6 Corpus format

DirKorp is encoded according to the TEI P5: Guidelines for Electronic
Text Encoding and Interchange, developed and maintained by the Text
Encoding Initiative Consortium (TEI) (TEI Consortium, 2021). The TEI
document is comprised of a header and the body of the corpus. The
content of the elements and attributes are in Croatian. The metadata
of the corpus is given in the header including bibliographic informa-
tion; the editorial practice; a structured taxonomy describing catego-
ries used for each of the 14 pragmatic features in the annotation pro-
cess (see Figure 1 for an example), including the full text of the eight
situations on the questionnaire; a list of questionnaire participants with
information on their age, gender, undergraduate or graduate level of
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study, enrolment in a philological/non-philological/combined study
program and native language (see Figure 2 for an example); and a list
of revisions of the DirKorp versions. The body of the corpus is com-
posed of one division containing utterances with pragmatic features
(see Figure 3 for an example).

DirKorp is available for download under the CC BY-SA 4.0 license
from GitHub in TEI format (https://github.com/pbago/DirKorp).

<taxonomy xml:id="tivi”>
<category xml:id="ti"”>
<catDesc>Govorni ¢in sadrzZava obrac¢anje na ti (atribut se
odnosi na tipove iskaza koji ukljucuju verbalna sredstva
[imperativni, tvrdnja, upitni, eliptiéni]) .</catDesc>
</category>
<category xml:id="vi”>
<catDesc>Govorni &in sadrzZava obrac¢anje na Vi (atribut se
odnosi na tipove iskaza koji ukljucuju verbalna sredstva
[imperativni, tvrdnja, upitni, eliptiéni]) .</catDesc>
</category>
<category xml:id="persNeodredivo”>
<catDesc>Nije mogucée odrediti sadrzava 1i govorni ¢&in
obrac¢anje na ti ili Vi (atribut se odnosi na tipove iskaza
koji ukljucuju verbalna sredstva [imperativni, tvrdnja,
upitni, elipticéni]).</catDesc>
</category>
</taxonomy>

Figure 1: An example of a pragmatic feature description — how the respondent ad-
dressed the interlocutor (V-form, T-form, or impossible to determine, annotation feature
7 from Section 5).

<person xml:id="I001" sex="F">
<p>ispitanik/ispitanica, 20 godina, spol %, preddiplomski
studij Filozofskog fakulteta, nefiloloSko usmjerenje, materinji
jezik hrvatski</p>

</person>

Figure 2: An example of participant information.

<u who="#I001"” ana="#NEFAMl #tvrdnja #dpglN #isI #psI #vi
#adhorativN #molbaN #isprikaY #zahvalaN #honorifikN #gnI
#mg2N”>Ispric¢avam se, pardon, fali jos sto kuna. Oprostite.</u>

Figure 3: An example of a speech act containing all 14 pragmatic features.
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7 Conclusion and future work

In this article we have presented DirKorp v3.0, the first Croatian cor-
pus of directive speech acts, containing 800 elicited speech acts col-
lected via an online questionnaire with role-playing tasks, specifically
developed for pragmatic research studies. The respondents were 100
Croatian speakers, all students of the Faculty of Humanities and Social
Science (University of Zagreb). The corpus has been manually anno-
tated on the level of a speech act, with each speech act containing up
to 14 features. It contains 12,676 tokens and 1,692 types. The corpus
is available for download under the CC BY-SA 4.0 license from GitHub
in TEI format.

Further work is planned on the corpus, which includes an evalu-
ation of the developed schema for annotating directive speech acts
(e.g., test-retest reliability on a sample of data to evaluate stability and
consistency of the schema, domain experts reviewing the schema to
determine if it adequately captures the relevant aspects of the data,
reviewing the adequacy of encoding choices regarding attributes and
its values), annotation at the levels smaller than a speech act, as well
as augmentation with additional features such as information on vari-
ous politeness strategies applied in a speech act.
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DirKorp: hrvaski korpus direktivnih govornih dejanj (v3.0)

V prispevku predstavljamo razvoj nove razlicice (v3.0) korpusa DirKorp (Kor-
pus direktivnih govornih ¢inova hrvatskoga jezika), prvega hrvaskega korpusa
direktivnih govornih dejanj, ki je bil izdelan za namene raziskav pragmatike.
Korpus vsebuje 800 govornih dejanij, ki so bila zbrana s spletnim vprasalnikom
z nalogami igranja vlog — gre za metodo stimulirane komunikacije, ki poteka
pod vnaprej dolocenimi pogoji. Metoda je primerna za raziskovanje govornih
dejanj, saj lahko na ta nacin zberemo veliko Stevilo primerov z enako propozi-
cijsko vsebino in ilokucijskim namenom, ki so uporabljeni v enaki kontrolira-
ni situaciji. Predstavljene situacije razdelimo v dve kategoriji glede na odnos
med udelezenci komunikacijskega dejanja: (1) situacije, ki vkljuCujejo sogo-
vorce, ki niso v sorodstvenem razmerju; (2) situacije z govorci v sorodstvenem
razmerju. Naloge v obeh kategorijah so razdeljene v Stiri pare, od sodelujocih
pa zahtevajo, da pripiSejo govorno dejanje s podobno propozicijsko vsebino.
V vpraSalniku je sodelovalo 100 govorcev hrvas€ine; vsi so bili dodiplomski
(63 %) ali podiplomski Studenti (37 %) Fakultete za humanistiko in druzbene
vede (Univerza v Zagrebu). Korpus je bil ro€no oznacen na ravni govornih de-
janj, vsako dejanje pa vsebuje do 14 znacilnosti: (1) ID sodelujocega, (2) so-
rodstveno/nesorodstveno razmerje, (3) tip izjave, (4) direktivni performativni
glagol v prvi osebi, (5) ilokucijska sila, (6) propozicijska vsebina, (7) tikanje/
vikanje, (8) prepri¢evalnost, (9) leksikalni oznacevalec za prosnjo, (10) leksi-
kalni oznacevalec za opravi€ilo, (12) naziv spoStovanja, (13) slovnicni naklon,
(14) modalni glagol v drugi osebi. Korpus vsebuje 12.676 pojavnic in 1.692
razli¢nic, enkodiran pa je v skladu s smernicami TEI P5: Guidelines for Elec-
tronic Text Encoding and Interchange, ki jih razvija in vzdrzuje konzorcij Text
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Encoding Initiative Consortium (TEI). DirKorp je v formatu TEI na voljo za pre-
nos pod licenco CC BY-SA 4.0 na platformi GitHub. V prispevku opiSemo ozna-

Cevanije in strukturo korpusa.

Kljucne besede: korpusna pragmatika, direktivna govorna dejanja, DirKorp,
hrvaski jezik
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Appendix A: Frequency distribution of annotated features 2-14

Directive performative
Utterance type | ¥ | verb in st person lllocutionary force Propositional content TV form
to
Yes No Explicit Implicit Explicit Implicit T-form V-form determine
Imperative 2| N/A N/A 2 0 0
|Assertive 88 3 85 3 85 " 7 2 86 0
Question 10] 0 10 0 10 0 10 0 9 1
NEFAM1 Ellipsis 0| N/A N/A 0 0 [ 0 0 [ 0
Nonverbal signal 0] N/A N/A N/A N/A N/A N/A N/A N/A I
A |Avoidance 0) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Imperative 22| N/A N/A 22 0 21 1 22 0 [
|Assertive 15) 1 14 1 14 7 8 15 0 0
FAMA [Question 60) 0 60 0 60 33 27 60 0 0
Ellipsis 3| N/A N/A 0 3 2 1 2 0 1
nverbal signal 0| N/A N/A N/A N/A N/A N/A N/A N/A I/
B |Avoidance [ N/A N/A N/A N/A N/A N/A N/A N/A N/A
Imperative 0| N/A N/A 0 0 [ 0 0 [ 0
sertive 87| 39 48 39 48 56 31 0 87 0
uestion 13 0 13 [ 13 12 1 0 87 0
NEFAM2 %psis 0| N/A N/A 0 0 0 0 0 0 0
Nonverbal signal 0| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cc |Avoidance 0| N/A N/A N/A N/A N/A N/A N/A N/A I/
i 40| N/A N/A 40 0 38 2 40 0 0
|Assertive 8| 2 6 2 6 4 4 8 0 0
FAM2 |Question 46| [ 45 0 46 5 4 45 0 1
Ellipsis 3] N/A N/A [ 3 1 2 1 0 2
signal 2| N/A N/A N/A N/A N/A N/A N/A N/A N/A
D {Avoidance 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Imperative 2| N/A N/A 2 0 2 0 0 2 0
|Assertive 1 0 1 0 1 1 0 0 1 0
[Question 96| 1 95 1 95 96 0 0 95 1
NEFAVS Efipsis o] WA WA 0 0 0 0 0 0 0
INonverbal signal 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A
E {Avoidance 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
86 _NA N/A 86 0 80 6 86 0 0
|Assertive 4 0 4 0 4 1 3 4 0 0
Question 9 0 9 0 9 5 4 9 0 0
FAM3 Ellipsis. 1 N/A N/A 0 1 0 1 1 0 0
Nonverbal signal 0] N/A N/A N/A N/A N/A N/A N/A N/A N/A
F |Avoidance 0) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Imperative 19 N/A N/A 19 [ 19 0 0 19 0
|Assertive 55| 9 46 9 46 12 43 [ 55 0
|Question 12) 0 12 0 12 10 2 0 11 1
NEFAM4 [Ellipsis 1 N/A N/A 0 1 1 0 [ 1 [
INonverbal signal 0| N/A N/A N/A N/A N/A N/A N/A N/A N/A
H Avoidance 13| N/A N/A N/A N/A N/A N/A N/A N/A N/A
i 43| N/A N/A 43 0 40 3 1 0 42
[Assertive 1 0 1 0 1 0 1 0 0 1
FAM4 [Question 12 0 12 0 12 12 0 0 0 12
Ellipsis 37] N/A N/A 0 37 33 4 1 1 35
Nonverbal signal 2| N/A N/A N/A N/A N/A N/A N/A N/A N/A
G |Avoidance 5| N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Exhortative Request Apology Gratitude Honorific title mood  |[Modal verb in 2nd person|
Yes No Yes No Yes No Yes No Yes No Indicative | Conditional Yes No
1 1 2 0 1 1 0 2 0 2 N/A N/A N/A
[ 88 3 85 88 [ 0 88 4 84 83 5 11 7
0 10 2 8 8 2 0 10 1 9 8 2 9 1
0 0 0 0 0 0 0 0 0 [ N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
17 5 7 15 0 22 0 22 0 22 N/A N/A N/A N/A
1 14 1 14 0 15 0 15 0 15 8 7 2 13
2 58 7 53 3 57 0 60 0 60 55 5 28 32
0 3 0 3 0 3 0 3 0 3 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
[ 0 0 [ 0 0 [ 0 0 [ N/A N/A N/A N/A
0 87 44 43 10 1 40 47 66 21 54 33 1 86
0 13 6 7 2 " 6 7 10 3 12 1 " 2
0 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
14 26 13 27 [ 40 2 38 0 40 N/A N/A N/A N/A
1 7 2 6 0 8 1 8 0 8 6 2 1 7
0 46 2 44 0 46 0 46 0 46 45 1 13 33
0 3 [ 3 1 2 1 2 0 3 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
0 2 0 2 1 1 1 1 0 1 N/A N/A N/A N/A
0 1 0 1 0 1 1 0 0 1 1 0 0 1
0 96 42 54 63 33 4 92 3 93 71 25 84 12
0 0 0 0 [ 0 0 [ 0 0 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
59 27 16 70 0 86 0 86 [ 86 N/A N/A N/A N/A
1 3 0 4 0 4 0 4 0 4 2 2 0 4
[ 9 2 7 0 9 [ 9 0 9 8 1 7 2
1 0 1 0 0 1 0 1 0 1 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
3 16 " 8 4 15 0 19 14 5 N/A N/A N/A N/A
0 55 10 45 27 28 0 55 35 20 52 3 4 51
0 12 3 9 7 5 0 12 5 7 1" 1 9 3
0 1 1 0 0 1 0 1 1 0 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
27 16 11 32 1 42 0 43 0 43 N/A N/A N/A N/A
0 1 0 1 [ 1 0 1 0 1 1 0 [ 1
1 " 6 6 1 " 1 " 0 12 12 0 12 0
22 15 2 35 [ 37 0 37 0 37 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Universal Dependencies (UD) je mednarodno usklajena oznacevalna shema za
medjezikovno primerljivo oblikoslovno in skladenjsko oznacevanje besedil po
nacelih odvisnostne slovnice, ki je bila ob vec kot 130 drugih svetovnih jezikih
uspesno uporabljena tudi za oznacevanje besedil v slovenscini. V prispevku
predstavimo rezultate nedavnih aktivnosti v povezavi s shemo UD znotraj pro-
jekta Razvoj slovenscine v digitalnem okolju, v okviru katerega smo obstojeco
infrastrukturo nadgradili s prenovo in podrobno dokumentacijo oznacevalnih
smernic UD za slovenscino, razSiritvijo drevesnice SSJ-UD za pisno sloven-
$¢ino z novimi povedmi iz korpusov ssj500k in ELEXIS-WSD, izdelavo testne
mnozice iz besedil korpusa SentiCoref za spletni portal SIoOBENCH ter polavto-
matsko pretvorbo oblikoslovnih oznak referenénih ucnih korpusov SUK in Ja-
nes-Tag. Na razsirjeni drevesnici SSJ-UD je bil naucen tudi novi napovedni mo-
del za skladenjsko raz¢lenjevanje v orodju CLASSLA-Stanza, ki ga v prispevku v
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podporo nadaljnjim jezikoslovnim aplikacijam podrobneje ovrednotimo z vidi-
ka sploSne natanc¢nosti razélenjevanija in najpogostejsih tipov napak.

Kljuéne besede: slovni¢no oznaceni korpusi, odvisnostna slovnica, drevesni-
ca, skladenjsko razclenjevanje, obdelava naravnega jezika

1 Uvod

Jezikoslovno oznaceni korpusi, tj. digitalizirane zbirke besedil, ki po-
leg besed na povrsSini vsebujejo tudi ro¢no pripisane podatke o njiho-
vih slovni¢nih lastnostih na razli¢nih ravneh jezikoslovnega opisa (Ide
in Pustejovsky, 2017), predstavljajo enega izmed temeljnih jezikovnih
virov za razvoj jezikovnotehnoloskih orodij na eni strani in korpusnoje-
zikoslovne raziskave na drugi. Slovni¢ne lastnosti so besedilom tipi¢no
pripisane na podlagi vnaprej opredeljenih oznacevalnih shem oz. ozna-
Cevalnih sistemov, ki poleg nabora moznih oznak obicajno vsebujejo
tudi smernice za njihovo pripisovanje konkretnim slovni¢nim pojavom.
Ker sov preteklosti oznacevalne sheme nastajale loceno za posamezne
jezike, slovni¢ne teorije ali celo korpuse, je njihova posledi¢na raznoli-
kost onemogocala kakrSnokoli neposredno primerjavo oznacenih po-
datkov ali na njih temeljecih racunalniskih orodij.

Kot protiutez tovrstni razdrobljenosti je bila leta 2013 vzpostavlje-
na oznacevalna shema Universal Dependencies,* ki si prizadeva za
mednarodno oz. medjezicno usklajeno slovni¢no oznacevanje besedil
na oblikoslovni in skladenjski ravni, da bi pospesila razvoj vecjezicnih
jezikovnih tehnologij, medjezicnega strojnega ucenja in kontrastivnih
jezikoslovnih analiz. Znotraj sheme UD je bil tako vzpostavljen univer-
zalni nabor kategorij in smernic (17 besednih vrst, 24 oblikoskladenj-
skih lastnosti, 37 odvisnostnih skladenjskih relacij), ki odslej omogoca
enotno oznacevanje podobnih slovnicnih pojavov v razlicnih svetovnih
jezikih, obenem pa dovoljuje tudi jezikovnospecificne izpeljave, ¢e je
to potrebno. Shema temelji na nacelih odvisnostne slovnice, ki je v
primerjavi s frazno skladnjo bolj primerna za jezike z bolj fleksibilnim
besednim redom in za neposredno uporabo v razlicnih jezikovnotehno-
loskih aplikacijah (Jurafsky in Martin, 2021), njena teoreti¢na izhodisca
pa so podrobneje predstavljena v prispevku De Marneffe idr. (2021).

1  https://universaldependencies.org
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Doslej je bilo z oznacevalno shemo UD ro¢no oznacenih Ze vec kot
240 korpusov (t.i. odvisnostnih drevesnic, angl. dependency treebanks)
v 130 svetovnih jezikih. Med njimi sta tudi univerzalni odvisnostni dre-
vesnici pisne slovenscine SSJ (Dobrovoljc idr., 2017) in govorjene slo-
venscine SST (Dobrovoljc in Nivre, 2016), ki sta bili s tem neposredno
vkljuc€eni v razvoj Stevilnih najsodobnejSih orodij za vecjezi¢no obdela-
vo naravnih jezikov (Zeman idr., 2018), kakor tudi raznolike primerjal-
nojezikoslovne raziskave (Futrell idr., 2015; Naranjo in Becker, 2018;
Chen in Gerdes, 2018).

Glede na pomen razvoja slovenskih virov v tovrstnih mednarodnih
standardizacijskih pobudah smo v okviru nacionalnega projekta Razvoj
slovenscine v digitalnem okolju (RSDO),? ki si prizadeva za zadovolji-
tev potreb po racunalniskih izdelkih in storitvah s podrocja jezikovnih
tehnologij za slovenski jezik, obstojece vire in povezano infrastrukturo
za oznacevanje slovenskih besedil po sistemu Universal Dependenci-
es bistveno nadgradili. Potek in rezultate te aktivnosti smo delno ze
predstavili v prispevku na konferenci Jezikovne tehnologije in digitalna
humanistika 2022 (Dobrovoljc idr., 2022), v tem ¢lanku pa ga nadgra-
dimo s posodobljeno in bolj poglobljeno analizo prvotnih rezultatov ter
predstavitvijo novih povezanih podatkovnih mnozic.

V nadaljevanju ¢lanka tako po predstavitvi popisa najnovejSih
oznacevalnih smernic UD za slovenscino (2. razdelek) opisemo na-
stanek in vsebino Stirih novih ro¢no oznacenih mnoZic po sistemu
Universal Dependencies (3. razdelek) — razSirjene referencne univer-
zalno skladenjsko razclenjene drevesnice SSJ-UD, nove univerzalno
skladenjsko razclenjene drevesnice SIoOBENCH-UD ter novih univer-
zalno oblikoslovno oznacenih ucnih korpusov SUK in Janes-Tag. Na
novi razlicici korpusa SSJ-UD je bil naucen tudi novi napovedni model
raz€lenjevalnika CLASSLA-Stanza, ki ga v podporo nadaljnjim jeziko-
slovnim in jezikovnotehnoloskim aplikacijam v 4. razdelku ovrednoti-
mo z evalvacijo sploSne natancnosti in kvalitativno analizo najpogo-
stejSih napak. Prispevek v 5. razdelku sklenemo s pregledom aktu-
alne infrastrukturne podpore za jezikoslovne analize slovenskih UD
korpusov in smernicami nadaljnjih raziskav.

2 https://slovenscina.eu/
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2 Popis smernic UD za slovenscino

SploSne smernice UD, kakrsne so dokumentirane na krovni spletni
strani projekta,® so kot nadaljevanje predhodnih standardizacijskih ini-
ciativ (Zeman, 2008; Petrov idr., 2012; de Marneffe idr., 2014) in vecle-
tnega kolaborativnega razvoja zasnovane tako, da skusajo na ¢im krajsi
nacin nasloviti oblikoslovne in skladenjske specifike ¢im SirSega nabo-
ra jezikov. Tako v sploSnih smernicah najdemo predvsem prototipi¢ne
opredelitve posameznih oznak, opis najbolj tipiénih mejnih primerov
in ponazoritve na primerih izbranih jezikov, naloga avtorjev drevesnic
za posamezne jezike pa je, da te splosne smernice nato prenesejo na
svoje konkretne jezikovne podatke. Pritem infrastruktura UD omogoca,
da se za vsak jezik ta nacela popisejo kot jezikovnospecificne smernice
na uradni spletni strani, vendar to ni obvezno, zato je dokumentacija
oznacevalnih smernic UD za posamezne jezike prepuscena predvsem
samoiniciativnosti avtorjev podatkov.

Za slovenscino so bile ob prvi objavi korpusa SSJ-UD (Dobrovoljc
idr., 2017, gl. razdelek 3.1) tako dokumentirane zgolj smernice za
pripisovanje besednih vrst in oblikoskladenjskih oznak, ki so odtlej
ob prehodu s prve na drugo razlicico splosnih UD smernic (Nivre idr.,
2020) Ze nekoliko zastarele. Po drugi strani smernice za pripisovanje
univerzalnih skladenjskih relacij besedilom v slovenscini zaradi obse-
Znosti niso bile podrobneje dokumentirane oz. so bile razvidne zgol]
implicitno iz pretvorbenih pravil na eni strani in oznacenosti objavlje-
nega korpusa na drugi.

Prvi korak znotraj projekta RSDO je bil tako namenjen izErpnemu
popisu smernic UD za slovenscino na vseh treh ravneh oznacevanja
(besedne vrste, oblikoskladenjske lastnosti in skladenjske relacije) v
obliki priro€nika (Dobrovoljc in Tercon, 2023), ki na slovenskih prime-
rih razlaga in ponazarja uporabo posameznih oznak UD za oznacevanje
besedil v slovenscini. Pri tem smo poleg opisa prvotnih smernic uvedli
tudinekaj manjsih sprememb na mestih, kjer je bila prvotna ozna¢enost
korpusa SSJ-UD nedosledna ali neustrezna glede na splosne, jezikov-
no univerzalne smernice. Med njimi lahko izpostavimo predvsem spre-
membe v obravnavi primerjalnih struktur (jedro strukture je pridevnik

3 https://universaldependencies.org/guidelines.html
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ali prislov, ki izraZza primerjano lastnost), poudarjalnih ¢lenkov (razli-
kovanje med modifikatorji samostalnikov na eni in povedkov na drugi
strani), besedilnih povezovalcev (razlikovanje glede na stavcno pozici-
jo) in zaimkov se/si (razlikovanje med zaimkom v vlogi predmeta na eni
strani in prostim morfemom na drugi strani), ki so bili zaradi omejitev
strojne pretvorbe iz sistema JOS (gl. razdelek 3.1) prvotno oznaceni
drugace kot predvidevajo splosne smernice UD.

Prirocnik s smernicami UD za slovenscino poleg opisov posamicnih
slovni¢nih kategorij in nacel njihovega pripisovanja slovenskim besedi-
lom vsebuje Se razdelek s podrobnejSo obravnavo tezavnejsih prime-
rov (Dobrovoljc idr., 2023), ki se je dopolnjeval tudi skozi oznacevalne
kampanje, opisane v 3. razdelku. V nekoliko strnjeni oz. tuji javnosti pri-
lagojeni obliki so bile v anglescino prevedene slovenske smernice nato
objavljene Se na uradni spletni strani projekta UD,* kar omogoca nepo-
sredno primerjavo s smernicami za vec€ deset drugih svetovnih jezikov,
zbranimi na istem spletnem mestu.

V procesu dokumentacije slovenskih smernic so bila identificirana
tudi nekatera odprta vprasanja, pri katerih bi dosledna implementaci-
jasploSnih smernic UD zahtevala znaten odmik od doslej uveljavljenih
oznacevalnih praks v slovenskem prostoru, zlasti sistema JOS, in bi jih
bilo zato smiselno nasloviti s SirSo strokovno diskusijo. Nekaj ve¢ kot
trideset tovrstnih vprasanj, ki segajo na vse ravni slovnicnega opisa,
od tokenizacije (npr. smiselnost razvezovanja naveznih zaimkov tipa
nanj - na njega) do besednovrstne kategorizacije (npr. smiselnost
premika clenkov med prislove) in skladenjske analize (npr. smisel-
nost oz. nacin loCevanje trpniskih struktur od povedkovodolocCilnih),
smo popisali v lo¢eni prilogi h krovnim smernicam, pri ¢emer so bila
v sodelovanju z Univerzo v Novi Gorici za priblizno tretjino izbranih
vprasanj Zze oblikovana nekatera izhodiS¢na priporocila za nadaljnje
izboljSave.

4 Primer slovenskih smernic za pripisovanje oznake nsubj (samostalniski osebek) na krovnem
portalu UD: https://universaldependencies.org/sl/dep/nsubj.htmLl.
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3 Novi roc¢no oznaceni korpusi UD za slovenscino

3.1 Nadgradnja univerzalno skladenjsko raz€lenjenega
korpusa SSJ-UD

Korpus SSJ-UD (Dobrovoljc idr., 2016; Dobrovoljc idr., 2017) je kot prvi
univerzalno skladenjski korpus za slovenscino nastal na podlagi polav-
tomatske pretvorbe ucnega korpusa ssj500k (Krek idr., 2020), prvotno
oznacenega po shemi JOS (Erjavecidr., 2010). Za razliko od oblikoslovne
ravni, ki jo je bilo mogoce s pravili za preslikavo izenega v drug sistem pre-
tvoriti v celoti,® je bilo zaradi robustnosti sistema za skladenjsko razcle-
njevanje JOS v primerjavi s sistemom UD v celoti pretvorjenih zgolj 8.000
od izvorno 11.411 skladenjsko razclenjenih povedi korpusa ssj500k, ki
so bile nato kot korpus SSJ-UD prvi¢ objavljene v zbirki UD v1.2.
Neobjavljene, polpretvorjene skladenjsko razclenjene povedi kor-
pusa ssj500k (razdelek 3.1.1) so tako predstavljale logi¢no izhodisce
za napovedano povecanje ucnih podatkov znotraj projekta RSDO, ki
sta mu sledili Se razSiritev s povedmi korpusa ELEXIS-WSD (3.1.2) in
izboljSanje oznacenosti prvotnega korpusa (3.1.3). V vseh treh fazah
je oznaCevanje potekalo v oznacevalnem orodju Q-CAT (Brank, 2022),
ki odslej podpira tudi uvoz korpusov v formatu CONLL-U, za primerja-
vo oznacenih datotek (kuriranje) pa smo uporabili lokalno inStalacijo
orodja WebAnno (Eckart de Castilho idr.,, 2016), ki jo vzdrZzuje center
CLARIN.SI (Erjavec idr., 2022).6 Oznacevalni proces smo podrobneje
Ze predstavili (Dobrovoljc in LjubeSi¢, 2022; Dobrovoljc idr., 2022), v
nadaljevanju pa povzamemo zgolj najpomembnejSe rezultate.

3.1.1 Razsiritev s polpretvorjenimi povedmi iz korpusa ssj500k

V prvi fazi razsiritve so oznacevalci rocno pregledali 3.411 polpretvor-
jenih povedi 0z. 96.194 pojavnic korpusa ssj500k, med katerimi jih
22.377 (23,5 %) Se ni imelo pripisane skladenjske relacije UD. Te so
bile za potrebe lazje vizualizacije oznacene z relacijo unknown (Slika 1),
oznacevalci (po dva na poved) pa so poleg ustvarjanja novih povezav
preverjali tudi ustreznost Ze obstojecih (pretvorjenih) povezav.

5  Pravila in skripte za pretvorbo iz sistema JOS v UD so dokumentirana na povezavi https://
github.com/clarinsi/jos2ud.
6 https://www.clarin.si/webanno/
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Med pojavnicami, ki vizhodis€u niso imele pripisane relacije UD, je
bila skoraj polovica loCil (relacija punct), kar je bilo glede na pretvorbe-
na pravila pri¢akovano, saj so bila locila ve¢inoma na relevantno jedro
povezana Sele po dolocCitvi vseh drugih pojavnic v povedi, zlasti korena
povedi (root), ki predstavlja tudi drugo najpogostejSo vrsto nepretvor-
jenih pojavnic (12 %). Tej sledita Se relaciji parataxis (9 %) in conj (6
%), ki se uporabljata za povezovanje stavcnih soredij oz. priredij, torej
struktur, kakrsnih zgolj s pravili ni bilo mogoce pretvoriti z dovolj zane-
sljivo natancnostjo.

| E—

| unknown
unknown

unknown

unknown

unknown

afvcl obl

mark obj case
Pomembna 8 iztegnite protl stopa\om !

pomeniben preden dvigniti roka iztegniti stopalo
Pprsei ] vd Ggdsdm Sozmt u Zotzmt—k Godvdm Sosmd u
AD) PUNCT SCON VERB MNOUN PUNCT PRCH VERB ADP NOUN PUNCT

Slika 1: Primer prikaza polpretvorjene povedi iz ssj500k z manjkajocimi relacijami UD (un-
known) v oznacevalnem orodju Q-CAT.

3.1.2 Razsiritev s povedmi iz korpusa ELEXIS-WSD-SL

V drugi fazi Siritve je bil skladenjsko raz¢lenjen Se korpus ELEXIS-WSD-
-SL, tj. slovenski del paralelnega korpusa ELEXIS-WSD (Martelli idr.,
2021; Martelli idr., 2022), razvitega za potrebe strojnega pomenskega
razdvoumljanja, ki vsebuje v vec evropskih jezikov prevedena besedila
iz Wikipedie (Schwenk idr. 2021). Slovenski korpus ELEXIS-WSD vse-
buje 2.024 povedi (31.237 pojavnic), ki so bile predhodno Ze ro¢no
tokenizirane, lematizirane in oblikoskladenjsko oznacene po sistemu
JOS, na podlagi Cesar smo korpus s pretvorbeno skripto samodejno
pretvorili Se v besedne vrste in oblikoskladenjske oznake UD, pojavitve
glagola biti” pa razdvoumili ro¢no.

7V primerjavi z oznacevalno shemo JOS, ki glagol biti ne glede na skladenjsko vlogo ved-
no oznacuje kot (pomozni) glagol, shema UD Ze na ravni doloc¢anja besednih vrst locuje
med pomoZniki (AUX) in glavnimi glagoli (VERB). PodrobnejSe smernice s primeri za
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Tako oznacen korpus je bil izhodis¢no skladenjsko razclenjen z
orodjem CLASSLA-Stanza (Ljubesi¢ in Dobrovoljc 2019; Tercon in Lju-
besi¢, 2023), pravilnost strojno pripisanih razélemb pa so nato pregle-
dali trije oznacevalci in koncni kurator. Na ta nacin je bilo rocno po-
pravljenih 1.534 (4,91 %) skladenjskih relacij, med katerimi so pre-
vladovale strukture z oznakami nmod (samostalniski prilastki), advmod
(prislovna dolocila), obl (odvisne samostalniSke zveze), conj (priredja)
in punct (locila), kar se, kot bomo videli v nadaljevanju, sklada z najpo-
gostejSimi tipi napak razélenjevalnika nasploh (razdelek 4.2).

3.1.3 Izboljsanje oznacenosti v prvotnem korpusu SSJ-UD

Poleg dodajanja novih razclenjenih povedi smo glede na rahlo spre-
membo smernic (2. razdelek), analizo ro¢nih popravkov pretvorjenih
relacij (razdelek 3.1.1) in drugih identificiranih nedoslednosti izboljSali
tudi oznacenost izhodiS¢ne razlicice korpusa SSJ-UD.

Med priblizno 30 identificiranimi tipi napak oz. nedoslednosti so
bile denimo pristavéne strukture, visok deleZ (neupravic¢enih) nepro-
jektivnih povezav,® nedosledno locevanje med sorednimi in priredno
vezanimi stavki, med premimi in nepremimi predmeti, itd. Za vsako
izmed kategorij smo s hevristiénimi poizvedbami ustvarili podkorpuse
povedi s potencialno problemati¢nimi oznakami, ki so jih nato oznace-
valci ro¢no pregledali in popravili v skladu s smernicami. Na ta nacin je
bilo v izhodis€nem korpusu popravljenih 1.670 skladenjskih oznak, kar
sicer predstavlja razmeroma majhen del celotnega korpusa (1,2 %).

3.1.4 Objava nove razlicice korpusa SSJ-UD

V zadnjem koraku smo izhodis¢ni korpus SSJ-UD z nekoliko izboljSa-
no oznacenostjo (razdelek 3.1.3) zdruZili z novimi povedmi iz korpu-
sov ssj500k (3.1.1) in ELEXIS-WSD (3.1.2) ter tako dobili novo razlicico
referencne univerzalne odvisnostne drevesnice za pisno slovenscino

tovrstno razdvoumljanje glagola biti so na voljo tudi na GitHub repozitoriju CLARIN.SI:
https://github.com/clarinsi/jos2ud/blob/master/Map/UD_biti_anno_navodila_v02.docx

8  Povezava med besedo A in besedo B je projektivna, Ce je beseda A posredno nadrejena tudi
vsem drugim besedam med A in B — obstaja torej pot od A do vseh besed med A in B. Ce si
to predstavljamo graficno, se povezave v neprojektivnem drevesu med seboj krizajo. To je
v jezikih s prostim besednim redom, kot je slovenscina, sicer mozen pojav (za primere gl.
prirocnik s smernicami), a vendarle redek.
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SSJ-UD,? ki je bila s standardno delitvijo na u¢no, validacijsko in testno
mnozico (ve¢ v Dobrovoljc in Ljubesi¢, 2022) prvi¢ objavljena kot del
uradnega izida UD v2.10 (Zeman idr., 2022).

Kot prikazuje tabela 1, nova razliCica v primerjavi s prvotno vsebuje
5.435 novih razclenjenih povedi (+67,9 %) oz. skoraj enkrat vecje Ste-
vilo pojavnic (126.427, +89,9 %), s Cimer se korpus SSJ-UD po Stevilu
pojavnic danes umesc¢a v zgornjo osmino vseh UD drevesnic po svetu.
Z razsSiritvijo je korpus SSJ-UD postal tudi bolj raznolik, saj se vsi trije
podkorpusi (izvorne povedi iz ssj500k, nove povedi iz ssj500k, povedi
iz ELEXIS-WSD) med seboj razlikujejo tako z vidika vrste vsebovanih
besedil kot njihove skladenjske kompleksnosti, nenazadnje pa tudi z
vidika izvora rocno pripisanih oznak (od pretvorb do popravljanja).

Tabela 1: Zgradba nove razliCice korpusa SSJ-UD (od UD v 2.10 naprej)

Podkorpus Povedi Pojavnice Povp.
Prvotni SSJ-UD 8.000 140.670 17,58
Novo iz ssj500k 3.411 95.194 27,91
Novo iz ELEXIS-WSD  2.024 31.233 15,43
Skupaj novi SSJ-UD 13.435 267.097 19,88

Novi korpus SSJ-UD je bil obenem integriran tudi v novi referencni
uéni korpus SUK (Arhar Holdt idr., 2022), v katerem univerzalno skla-
denjsko razclenjene povedi po sistemu UD predstavljajo dobro Cetrtino
celotnega korpusa. Ker korpus SUK vsebuje Se Stevilne druge ravni jezi-
koslovnih oznak, kot so skladenjske razélembe po sistemu JOS, udele-
zenske vloge, veCbesedne enote in imenske entitete, to odpira Stevilne
moznosti kompleksnejSih ¢ezravninskih analiz in raziskav.

3.2 Univerzalno skladenjsko razClenjeni korpus SIoBENCH-UD

Poleg nove, izboljSane in razSirjene, drevesnice SSJ-UD smo izdelali Se
lo¢eno univerzalno odvisnostno drevesnico za spletni portal SloBENCH

9  Ceprav infrastruktura UD dopud¢a objavo poljubnega tevila drevesnic, smo se namesto ob-
jave novih drevesnic UD za slovensc¢ino namenoma odlocili za prikljucitev novih povedi k Ze
obstojeci drevesnici SSJ-UD, da bi zagotovili kar najbolj ucinkovito izrabo teh podatkov v Sirsi
jezikovnotehnoloski skupnosti, kjer se zaradi poenostavitve dela modeli pogosto razvijajo
zgolj na izbrani, obicajno najvecji, drevesnici nekega jezika.
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(Zitnik in Dragar, 2021),%° ki je bil razvit z namenom enotne primerjave
uspesnosti orodij za razli¢ne jezikovnotehnoloSke naloge na slovenskih
besedilih. Del vsake naloge je tudi vnaprej definirana testna mnozica
besedil, na kateri razvijalci poZzenejo svoje orodje, evalvacijski sistem
v ozadju pa nato strojne rezultate primerja z (javnosti skritimi) ro¢no
pregledanimi resitvami. V primerjavi s testno mnoZzico SSJ-UD, ki je
skupaj z u€no in validacijsko mnozico z oznakami vred javno objavljena
kot del uradnega repozitorija UD, drevesnica SIoBENCH-UD kot skrita
testna mnoZzica zagotavlja bolj nepristransko evalvacijo, saj onemogoca
namensko prilagajanje delovanja orodij specificnim testnim podatkom.

Konkretno smo za izdelavo drevesnice SIoBENCH-UD uporabili del
korpusa SentiCoref (Zitnik, 2019), ki je bil za druge naloge na istem
portalu Ze rocno pregledan na ravni segmentacije, tokenizacije, lema-
tizacije in oblikoskladenjskih oznak JOS. Po ustaljenem postopku smo
oznake JOS s pomocjo pretvorbenih pravil najprej preslikali v besedne
vrste in oblikoslovne oznake UD ter nato mnozico strojno razclenili z
najnovejsim razclenjevalnim modelom, naucenim na podatkih razsir-
jenega korpusa SSJ-UD (razdelek 3.1). Strojno razclenjene podatke
je rocno pregledal in popravil ekspertni oznacevalec ter pri tem bese-
dnovrstno razdvoumil tudi glagol biti v vlogi pomoZnega oz. glavhega
glagola. Koncna ro¢no pregledana mnozica SIoBENCH-UD tako obsega
1.332 raz€lenjenih povedi 0z. 29.138 pojavnic in je tako po velikosti kot
vsebini primerljiva s testno mnoZico SSJ-UD. To navsezadnje potrjuje
tudi zelo podobna stopnja natancnosti, ki jo na obeh testnih mnoZicah
dosega razélenjevalni model CLASSLA-Stanza.

MnoZica je Ze bila integrirana v spletni portal SloBENCH, pri cemer je
krovna naloga, tj. slovni¢no razclenjevanje slovenskih besedil po shemi
Universal Dependencies, zasnovana po vzoru tekmovanj CoNLL Shared
Task 2017 in 2018 (Zeman idr., 2018), z evalvacijskimi metrikami vred.

3.3 Univerzalno oblikoslovno oznacena korpusa SUK in
Janes-Tag

Kot smo omenili Ze v razdelku 3.1, so bila za pretvorbo korpusa ssj500k v
prvo razliCico drevesnice SSJ-UD izdelana podrobna pravila za preslikavo

10 https://slobench.cjvt.si/
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oblikoskladenjskih oznak JOS v besedne vrste in oblikoskladenjske la-
stnostisistema UD. Zaradi precejSnje podobnosti med obema sistemoma
je bilo s temi pravili mogoce natan¢no pretvoriti celotni korpus ssj500k,
pozneje pa tudi druge sorodne vire z oznakami JOS, kot sta oblikoslovni
leksikon Sloleks (Dobrovoljc idr., 2019) in ro¢no oznaceni ucni korpus
nestandardne slovenscine Janes-Tag (Erjavec idr., 2019). (feprav tako
oznaceni viri zaradi manka skladenjskih relacij ne morejo biti distribuira-
ni kot del uradne zbirke drevesnic UD, kot to velja za slovenski drevesnici
SSJ in SST, ti predstavljajo pomemben vir podatkov za ucenje napove-
dnih modelov na nizjih slovnicnih ravneh (Dobrovoljc idr., 2019).

S tem namenom smo v univerzalne oblikoslovne oznake (bese-
dne vrste in druge oblikoskladenjske lastnosti) pretvorili tudi novi re-
ferencni ucni korpus za standardno pisno slovenscino SUK 1.0 (Arhar
Holdt idr., 2022) in razSirjeni referencni u¢ni korpus za nestandardno
pisno slovenscino Janes-Tag 3.0 (Lenardicidr., 2022), kioba v primer-
javi s prejsnjima razlicicama (ssj500k 2.3 in Janes-Tag 2.1) vsebujeta
kar enkrat veC rocno pregledanih lem in oblikoskladenjskih oznak JOS
(priblizno 1 milijon oz. 190.000 pojavnic). Ker se pretvorbena pra-
vila v ¢asu od nastanka prejSnjih razli¢ic korpusov niso spremenila,
smo v okviru projekta RSDO pretvorbo opravili zgolj na novo dodanih
besedilih in opravili ustaljeni rocni pregled povedi z glagolom biti za
razdvoumljanje med pojavitvami pomoznega in glavnega glagola (po
en oznacevalec na primer).

4 Novirazclenjevalni model

V drugi fazi projekta smo na novi, bistveno vecji razlicici rocno oznacene-
ga korpusa SSJ-UD (razdelek 3.1) naucili tudi nov napovedni model skla-
denjskega raz¢lenjevanja po sistemu UD v oznacevalnem orodju CLAS-
SLA-Stanza (Ljubesi¢ in Dobrovoljc, 2019; Tercon in Ljubesi¢ 2023),** ki
se je kot temeljno programsko orodje za oznacevanje besedil v slovenscini
prav tako razvijalo v okviru projekta RSDO. Gre za izpeljavo odprtokodne-
ga orodja Stanza (Qi idr., 2020), ki v primerjavi z izvornim orodjem uvaja
nekatere izboljSave na ravni tokenizacije, oblikoskladenjskega oznaceva-
nja in lematizacije, skladenjski razélenjevalnik pa se od izvornega (Dozat

11 https://github.com/clarinsi/classla
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in Manning, 2016), ki temelji na nadgrajeni metodi dvosmernega dolgega
kratkoro¢nega spomina (BiLSTM), razlikuje predvsem po uporabi bese-
dnih vlozZitev CLARIN.SI-embed.sl (LjubeSic¢ in Erjavec, 2018), ki so bile
naucene na slovenskih besedilih v obsegu 3,5 milijard besed.

Najnovejsi razclenjevalni model (Tercon in LjubesSi¢, 2023) je del
najnovejSe razliCice CLASSLA-Stanza 2.0. Modeli, ki so vkljuceni v to
razli¢ico, so bili nau¢enina u¢nem korpusu SUK (Arhar Holdt idr., 2022).
Za ucenje modela za skladenjsko razélenjevanje je bil uporabljen le tisti
del korpusa, ki ustreza korpusu SSJ-UD*2.

Primerjavo novega modela s predhodnim modelom, naucenim na
prvotni razliCici SSJ-UD, sta podrobneje opisala Ze Dobrovoljc in Ljubesic¢
(2022), ki ugotavljata, da je model, naucen na novi razli¢ici korpusa SSJ-
-UD,*3 zaradi povecanega obsega ucnih podatkov in njihove diverzifikacije
bistveno izboljSan v primerjavi z modelom, naucenim na prvotni razlicici.

Da bi osvetlili prednosti in pomanjkljivosti uporabe novega razcle-
njevalnega modela v razlicnih jezikovnotehnoloskih in jezikoslovnih
aplikacijah ter obenem identificirali prioritete za njegove nadaljnje iz-
boljSave, v nadaljevanju prispevka te ugotovitve nadgradimo s podrob-
nejSo evalvacijo sploSne natan¢nosti modela (razdelek 4.1) na eni stra-
ni in analizo najpogostejsih tipov napak (razdelek 4.2) na drugi.

Pri evalvaciji smo uporabili rocno oznacene podatke na nizjih rav-
neh oznacevanja (tokenizacija, stavcna segmentacija, oblikoskladenj-
sko oznacCevanje, lematizacija), saj nas je v tej fazi razvoja raz€lenjeval-
nika zanimala predvsem natancnost napovednega modela v izolaciji,

brez vpliva napovednih karakteristik orodja na nizjih ravneh.

4.1 Splosna natan¢nost modela

Za kvantitativno evalvacijo splosne natancnosti modela smo upora-
bili standardni protokol, po katerem smo model, nauc¢en na ucni oz.
validacijski mnozici uporabili za razClenjevanje testne mnozice, napo-
vedane oznake pa nato primerjali z roéno pripisanimi. Za porocanje o

12 Celoten proces ucenja modelov za najnovejso razlicico orodja CLASSLA-Stanza je natan¢neje
opisan na GitHub repozitoriju: https://github.com/clarinsi/classla-training

13V prispevku sta Dobrovoljc in Ljubesi¢ (2022) sicer evalvirala predhodno neuradno razli¢ico
modela, ki se od uradne razlikuje v koli¢ini in tipu uénih podatkov na nizjih ravneh, vendar je
njuna splosna natanc¢nost povsem primerljiva, saj sta bila nauc¢ena na identi¢nem skladen-
jsko razclenjenm korpusu SSJ-UD.
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natancnosti uporabljamo uveljavljeno metriko LAS (angl. labeled atta-
chment score), ki prikazuje delez pojavnic s pravilno napovedano nad-
rejeno pojavnico in vrsto njunega skladenjskega razmerja, pri cemer ta
deleZz povzemamo z oceno F1, ki prikazuje harmoni¢no sredino med
preciznostjo in priklicem.**

Rezultati, predstavljeni v tabeli 2, prikazujejo, da razclenjevalni
model dosega sploSno natancnost 93,73 LAS F1, kar nekoliko poe-
nostavljeno pomeni, da se model v povprecju na vsakih sto oznacenih
pojavnic zmoti pri manj kot sedmih, tj. jim pripiSe napac¢no nadrejeno
pojavnico in/ali vrsto povezave med njima.

Kot prikazujejo rezultati za posamicne tipe relacij v tabeli 2,** pa ta
sploSna ocena natancnosti ni reprezentativna za vse vrste skladenjskih
struktur, saj je pri napovedovanju nekaterih relacij model bistveno na-
tan¢nejsi kot pri drugih.

Tabela 2: Natancnost novega modela orodja CLASSLA-Stanza za skladenjsko raz¢lenjevanje
po sistemu UD glede na metriko LAS

Relacija Izvorni opis Slovenski prevod Uéna Testna LASF1

acl clausal modifier of stavéni prilastki 83,48
noun 3377 444

advcl adverbial clause prislovni odvisniki 76,25
modifier 1927 239

advmod adverbial modifier prislovna dolocila (gl. 90,37
op.17) 16307 1935

amod adjectival modifier pridevniski prilastki 17.628 2165 99,12

appos appositional modifier  pristavéna dolocila 1.505 163 66,45

aux auxiliary verb pomozni glagoli 9.773 1162 99,01

case case marking predlogi 99,19
preposition 19.813 2415

cc coordinating priredni vezniki 96,32
conjunction 7.294 923

14 IzraCunitemeljijo na uradni evalvacijski skripti tekmovanja CoNLL Shared Task 2018 (Zeman
idr., 2018), ki smo jo dodatno prilagodili tako, da poleg sploSnega izracuna natancnosti vraca
tudi rezultate za posamicne skladenjske relacije, besedne vrste in druge relevantne oznake.

15 V Tabeli 2 ni relacij goeswith (napacno razdruzeni deli besed), reparandum (samopopravl-
janja) in compound (zlozenke), saj se v korpusu SSJ-UD ne pojavljajo. Pri relaciji dislocated
podatka o natanc¢nosti ni (oznaka n/a), saj se v testni mnozici ne pojavi. O natancnosti izpel-
janih relacij oz. podoznak (npr. flat:name, flat:foreign) poro¢amo zdruzeno z jedrno oznako
(npr. flat).
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Relacija Izvorni opis Slovenski prevod Uéna Testna LASF1

ccomp clausal complement stavcna dopolnila 92,27
(predmetni odvisniki) 1.544 187

conj conjunct priredno zloZeni elementi 9.307 1108 86,30

cop copula verb vezni glagoli 4.244 542 96,12

csubj clausal subject osebkovi odvisniki 723 78 85,53

dep unspecified nedolocena povezava 20,00
dependency 169 12

det determiner dolocilniki 4.724 616 98,95

discourse  discourse element diskurzni ¢lenki 153 15 75

dislocated dislocated element dislocirani elementi 10 0 n/a

expl expletive ekspletivne besede 2.997 361 96,31

fixed fixed multi-word funkcijske zveze 92,47
expression 944 89

flat flat multi word- eksocentri¢ne zveze 95,00
expression 152 5

iobj indirect object nepremi predmeti 873 87 83,33

list list seznami 583 16 82,35

mark marker (subordinating  podredni vezniki 98,38
conjunction) 6.415 804

nmod nominal modifier samostalniski prilastki 16.065 1887 87,44

nsubj nominal subject samostalniski osebki 10.585 1315 96,05

nummod numeric modifier Steviléna dolocila 3.543 311 95,13

objf (direct) object premi predmeti 9.733 1140 96,37

obl oblique nominal odvisne samostalniske 92,10
(adjunct) zveze 14.049 1722

orphan dependent of missing  elementi v elipticnih 71,90
parent strukturah 785 83

parataxis ~ parataxis stavéna soredja 3.273 345 73,26

punct punctuation symbol locila 32.116 3623 94,09

root root element koren povedi 10.903 1282 96,80

vocative vocative ogovori 63 1 0

xcomp open clausal odprta stavéna dopolnila 92,50
complement 1.542 198

Vse relacije 93,73

Opomba. V 4.in 5. stolpcu je navedeno Stevilo pojavnic, oznacenih z dano relacijo, v ucni oz.
testni mnozZici.

Med relacijami z najvisjo natanc¢nostjo napovedovanja so po prica-
kovanju funkcijske besede, kot so predlogi (case; 99,19), pridevniski
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prilastki (amod; 99,12), pomozni glagol biti (aux; 99,01), dolocilniski za-
imki in prislovi (det; 98,95), podredni vezniki (mark; 98,38), ekspletivni
zaimki (expl; 96,31) in priredni vezniki (cc; 96,32); skratka, pojavnice, ki
se pojavljajo v zelo predvidljivih oblikah in skladenjskih polozajih.

Poleg navedenih relacij model razmeroma dobro natan¢nost do-
sega tudi pri napovedovanju nekaterih jedrnih skladenjskih struktur,
kot so samostalniSki predmeti (obj; 96,37) in osebki (nsubj; 96,05),
nadpovprecno uspesen pa je tudi pri identifikaciji korena povedi (root;
96,8), ki je obicajno jedro povedka glavnega stavka, in veznega glagola
biti (cop; 96,12), ki nastopa v strukturah s povedkovimi dolocili.

Med relacijami, pri napovedovanju katerih model dosega najslabse
rezultate, pricakovano najdemo ogovore (vocative; 0,0), saj se v testni
mnozici pojavi zgolj en primer, in nedolocene strukture (dep; 20,0), saj se
ta oznaka kot skrajna moznost uporablja predvsem za povezovanje ob-
robnih, iregularnih pojavov, ki jim je nemogoce pripisati katerokoli drugo
povezavo (npr. ostanki ostevilcenih strani pri digitalizaciji besedil).

Ceprav se je natanénost oznacevanja samostalniskih pristavénih
doloCil (appos, 66,45), “osirotelih” stavénih clenov v povedih z glagol-
sko elipso (orphan; 71,90), stavcnih soredij (parataxis; 73,26), diskur-
znih ¢lenkov (discourse; 75,0), in nastevalnih seznamov (list; 82,35)
z novo razliCico korpusa SSJ-UD bistveno izboljSala glede na prvotni
model (Dobrovoljc, Ljubesi¢ 2022), te relacije ostajajo med tistimi z
najnizjo natan¢nostjo, kar je glede na njihovo ohlapnejSo slovni¢no po-
vezanost s povedkom oz. nadrejenimi stavénimi ¢leni tudi pricakovano.

Med drugimi relacijami s podpovprecno natanénostjo oznacevanja
lahko izpostavimo Se podredne stavke razlicnih tipov, kot so prislov-
ni (advcl; 76,25), prilastkovi (acl; 83,48), osebkovi (csubj; 85,53) in
predmetni odvisniki (ccomp; 92,27). Poleg nepremih predmetov (iobj;
83,33), ki jih je teZzavno identificirati predvsem zaradi pomanjkljivosti
trenutnih oznacevalnih smernic,*® modelu precejsen izziv predstavlja-

16 V Casu nastanka smernic in oznacenih podatkov, ki jih opisuje ta prispevek, so splosne
smernice UD zaradi kompleksnega prepletanja oblikoslovnih, skladenjskih in pomenskih
razlocevalnih lastnosti med premimi in nepremimi predmeti priporocale, da je v povedih z
zgolj enim izrazenim predmetom vedno oznacen kot premi predmet (obyj), ne glede na sklon
ali udelezensko vlogo. To robustno pravilo, ki je bilo identificirano tudi kot eno izmed odprtih
vprasanj, omenjenih v 2. razdelku, je bilo pred kratkim opusceno. Temu bodo sledile tudi
prihodnje nadgradnje korpusa SSJ in lahko pri¢akujemo, da se bo posledi¢no izboljSala tudi
natanc¢nost strojnega lo¢evanja med premimi in nepremimi predmeti.
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jo tudi priredja, zlasti medstavcna (conj; 86,3), samostalniski prilastki
(nmod; 87,44) ter prislovna dolocila povedkov, samostalnikov in pri-
devnikov (advmod; 90,37).

4.2 NajpogostejSe napake modela

V drugem koraku evalvacije smo analizo zanesljivosti modela pri razCle-
njevanju posameznih tipov relacij dopolnili Se s podrobnejSo analizo naj-
pogostejsih tipov napak. Tabela 3 tako povzema distribucijo napak gle-
de na to, pri katerem izmed obeh napovedanih podatkov (identifikator
nadrejene pojavnice in vrsta skladenjske relacije med njima) se je model
dejansko zmotil. Za vsak tip napake navajamo tudi najpogostejse podti-
pe glede na relacije, pri katerih se pojavlja, pri Cemer Stetje prikazujemo
zdruZeno za napake v obe smeri (npr. obl-nmod vklju¢uje tako napovedo-
vanje obl namesto nmod kot napovedovanje nmod namesto obl).

Identificirane pogoste tipe napak znotraj vsake kategorije na pod-
lagi rocne analize napacno oznacenih primerov opisemo v nadaljeva-
nju, pri cemer podrobneje predstavimo predvsem najpogostejse.

Tabela 3: Distribucija napak raz¢lenjevalnega modela glede na tip napake

Tip napake Stevilo napak
Napaéno jedro 845
punct-punct 214
advmod-advmod 159
nmod-nmod 121
conj-conj 94
acl-acl 47
parataxis-parataxis 30
obl-obl 27
advcl-advcl 25
cc 23
cop-cop 20
Napaéno jedro in oznaka 493
obl-nmod 140
parataxis-root 39
acl-advcl 19
root-nsubj 16
parataxis-appos 15
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Tip napake Stevilo napak
Napaéna oznaka 257
conj-parataxis 19

obl-nsubj 16

appos-conj 16

obj-iobj 14

obl-obj 11

Vse napake 1595

4.2.1 Napacna napoved nadrejenega elementa

Kot prikazuje tabela 3, dobro polovico (52,8 %) predstavljajo napake,
pri katerih je model pravilno napovedal skladenjsko vlogo pojavnice
(pravilno relacijo oz. oznako), zmotil pa se je pri napovedi njenega nad-
rejenega elementa (jedra oz. izvora relacije).

NajpogostejSa napaka pri doloCanju nadrejenega elementa je po-
vezana z relacijo punct, ki oznacuje loCila. Po vecini gre za primere,
kjer so napacno dolo¢ena tudi jedra drugih struktur v povedi, na katera
se locila praviloma povezujejo. Napacno povezana locila so torej veci-
noma posledica napak raz¢lenjevanja njihovih nadrejenih struktur, kot
prikazuje primer na Sliki 2, pri katerem razclenjevalnik zadnji stavek
zmotno interpretira kot priredje pred njim stojecega odvisnika, cemur
ustreza tudi (napacno) oznacena vejica. Pri dolgih povedih, v katerih
nastopa veliko podrednih elementov, obdanih z vejicami, se pojavljajo
tudi napake, kjer raz€lenjevalnik povzro€i neprojektivnost z vezanjem
vejic na napacno jedro.

Druga pogosta skupina je povezana s t.i. poudarjalnimi ¢lenki oz.
prislovi, kot so besedice tudi, Se, le, Ze idr., ki jim pripisujemo relacijo
advmod,?’ njihova stava pa je v slovenscini razmeroma prosta — mo-
dificirajo lahko tako povedek kot posamezne stavcne Clene, kar je po-
gosto mogoce razbrati Sele iz konteksta ali prozodi¢nih poudarkov pri
branju. Kot prikazuje primer na Sliki 3, raz¢lenjevalnik te besede name-
sto na poudarjeni samostalnik pogosto veze na povedek stavka. To ni

17 Relacija advmod se uporablja za oznacevanje prislovov v vlogi modifikatorjev, kar vkljucuje
tako prislove v vlogi okolis¢inskih dopolnil povedkov (kakrsna Slovenska slovnica (Toporisi¢
2000) imenuje prislovna dolocila, npr. pridem takoj) kot prislove v vlogi modifikatorjev
pridevniskih, prislovnih ali samostalniskih besednih zvez (prislovni prilastki, npr. iziemno
prilagodljiv).
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presenetljivo, glede na to, da gre za eno izmed kategorij, pri kateri so
se oznacevalci najpogosteje razhajali, prav tako pa je bila nedosledno
oznacena v prvotnem korpusu, v katerem so bile ob pretvorbi te pojav-
nice ne glede na vlogo vedno povezane na povedek.

punct

Slika 2: Primer razhajanja med ro¢no (zgoraj) in strojno (spodaj) pripisanim jedrom relacije
punct.

Pri relaciji advmod se napake pojavljajo, tudi ko nekemu prislovu
sledi pridevnik. Raz€lenjevalnik za nadrejeni element pogosto doloci
ta pridevnik, Ceprav je pravi nadrejeni element povedek stavka. Zgodi
pa se lahko tudi obratno: kot nadrejeni element je oznacen povedek, v
resnici pa bi to moral biti sledeci pridevnik.

[ac’vmod) [advmodJ
Fy o7 / J \k / \

ima pa tudi ambicije sodelovati za kreacijo oblek
g A

Slika 3: Primer napacne raz¢lembe poudarjalnih ¢lenkov (advmod zgoraj) kot prislovnih
dolocil povedka (advmod spodaj).
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Pri stirih relacijah s pogosto napacno pripisanim izvorom povezave,
tj. nmod, conj, acl in obl, prihaja do podobne napake: razclenjevalnik
zanesljivo prepozna vrsto nadrejene strukture (npr. samostalniSke zve-
ze, pridevniSke zveze ali povedki), vendar namesto prave strukture kot
jedro izbere najbliZjo ustrezno zvezo na levi, kar ni vedno prav, saj se
vC€asih pravi izvor relacije v povedi pojavi ze prej (Slika 4).

nmod

O

na turnirju mladih judoistov za pokal Ptuja

Slika 4: Primer razhajanja med rocno (zgoraj) in strojno (spodaj) identificirano odnosnico
predloZne zveze v vlogi desnega prilastka (nmod).

Napake relacije conj se pogosto pojavijo, ko gre za zaporedije treh
ali vec€ priredno zlozenih stavkov, kjer model ne ujame pravilnega na-
nasanja. Pojavijo se tako napake, kjer je pravilen izvorni stavek relacije
pred ciljnim, kot tudi napake, kjer se pravilen izvoren stavek pojavi za
cilinim. Enaka napaka se pojavlja tudi pri stavénih soredjih, ki so ozna-
cena z relacijo parataxis.

Ko gre pri prislovnih dologilih, oznacenih z obl, za izbiro med vec
kot enim moznim nadrejenim povedkom, oznacevalnik kot izvor rela-
cije pogosto doloci napacen povedek. Ti povedki se pojavijo tako pred
ciljem relacije kot tudi za njim in sestavljajo najrazlicnejSe strukture.

Pri relaciji advel pogosto pride do napak v povezavi s stavcni-
mi primerjavami. Razclenjevalnik za izvor primerjave ne doloCi pri-
merjane lastnosti, pa¢ pa povedek glavnega stavka, kar ni v skladu
s trenutnimi smernicami. Do napak prihaja tudi pri strukturah z mo-
dalnimi in faznimi glagoli, kjer se odvisnik v€asih pomotoma veze na
nedolo¢nik in ne na modalni oz. fazni glagol, kot predpisujejo smer-
nice. To nakazuje, da so med uc¢nimi podatki pri teh strukturah morda
nedoslednosti.
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VCasih se zgodi, da razclenjevalnik ne prepozna vseh enot priredja
Ker se priredni veznik vedno veze na drugi element priredja, ta napaka
hkrati povzro¢i napako pri dolocanju jedra relacije cc (primer: bilo je
namenjeno predvsem in samo moskim - tu sta v priredju besedi pred-
vsem in samo, model pa je za drugi element napacno dolocil besedo
moskim, ki je posledi¢no dobila vlogo jedra relacije cc).

Napake relacije cop se pogosto pojavijo v obliki zamenjave oseb-
ka in povedkovega dolocila v povedih, v katerih je tezko dolociti, kateri
Clen izpolnjuje katero od teh dveh vlog. Te napake se pojavijo le ob ve-
znem glagolu biti.

4.2.2 Napacna napoved nadrejenega elementa in relacije

Po pogostosti sledijo napake, pri katerih se je model zmotil tako pri
napovedi nadrejene pojavnice kot njune skladenjske relacije (29,9 %).
Med njimi najbolj izstopa zamenjevanje struktur z oznakama obl*® in
nmod, ki predstavlja tretji najpogostejsi (pod)tip napak nasploh. Anali-
za primerov kaze, da gre vecinoma za povedi, v katerih predlozna zveza
v vlogi prislovnega dolocila povedka (ebl) stoji tik za neko samostalni-
Sko zvezo, model pa prislovno dolo€ilo napacno tolmaci kot njen desni
prilastek, za katere se uporablja relacija nmod, kot prikazuje primer na
Sliki 5.

nsubj

obl
Ldﬁﬁ
== @

Ta v primeru potrebe po svoji presop napotl bolmka k specialistu
4

e omod) :‘

Slika 5: Primer napacne raz¢lembe predloznih prislovnih doloCil (obl zgoraj) kot desnih
prilastkov (nmod spodaj).

18 Relacija obl se uporablja za odvisne samostalniske in predlozne zveze, ki nastopajo v vlogi
nejedrnih argumentov povedka. Poleg teh se s to relacijo oznacujejo tudi neglagolske struk-
ture s primerjalnimi vezniki.
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Manj pogoste v tej kategoriji so napake drugih kombinacij relacij.
Pri parataxis-root gre za napake pri doloCanju glavnega stavka v nizu
dveh ali ve¢ soredno zloZenih stavkov, zlasti kadar gre za vrinjene stav-
ke ali premi govor. Pri kombinaciji acl-advel gre za napake locevanja
med prislovnodolo€ilnimi odvisniki in stavénimi prilastki, pogosto v
kombinaciji z veznikom kot, model pa vcasih tudi ne prepozna doloce-
nih stavkov kot stavCnih primerjav in jih namesto tega veze na najblizjo
samostalnisSko zvezo z relacijo acl. Kombinacija root-nsubj pogosto po-
meni zamenjavo osebka in povedkovega dolocila v strukturah z veznim
glagolom biti, v€asih pa se te napake pojavijo tudi pri elipticnih stavkih
z nejasno strukturo. To so pogosto krajsi stavki z vec izpuscenimi ¢leni.

4.2.3 Napacna napoved relacije

Med vsemi tremi kategorijami napak pa je najmanj takih, pri katerih je
raz¢lenjevalnik pojavnico povezal s pravim nadrejenim elementom, a te
relaciji pripisal napacno oznako (17,3 %). V primerjavi s prvima dvema
kategorijama so tukaj tipi glede na relacije razprseni bolj enakomerno.

Do zamenjav oznak conj in parataxis'® prihaja predvsem pri daljSih
povedih, pri katerih se med dva priredno zloZena stavka oz. med priredni
veznik in drugi stavek v priredju vrivajo druge strukture (npr. odvisniki).
Samostalniska prislovna dolocila (ki prejmejo relacijo obl)?° so napacno
oznacena kot osebki (nsubj) predvsem v zvezah z glagoli, kot so ime-
novati, praviti, idr., v katerih se pojavljajo v imenovalniku (npr. pravimo
jim mikroznaki). Do zamenjave obl-nsubj velikokrat pride tudi pri struk-
turah z glagolom biti in samostalnikom v rodilniku (npr. v stavku on je
mnenja, da... in So bolj vesele narave...). V takih primerih model pogosto
doloci samostalnik v rodilniku za osebek, kar lahko delno pojasnimo z
dejstvom, da primerov tovrstnih struktur v ucnih podatkih ni prav veliko.

Med drugimi tipi napacno pripisanih relacij je pogosta Se dvou-
mnost med samostalniSkimi zvezami v vlogi pristavénih doloCil (appos)

19 Relacija parataxis se uporablja za oznacevanje stavénih soredij razli¢nih vrst. To so razmerja
med besedo (obic¢ajno jedrom glavnega stavka) in drugimi elementi, ki z njo niso v priredju,
podredju ali kateremkoli drugem jedrnem slovni¢nem razmeriju.

20 Enoizmed odprtih vprasanj za prihodnje nadgradnje smernic je tudi jasnejSa opredelitev kat-
egorije obl in njene razmejitve glede na druge vrste samostalniskih dopolnil glagola. Trenut-
no smernice namrec sledijo nacelom opredelitve samostalniskih ‘prislovnih doloCil’ znotraj
sheme JOS-SSJ.
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na eniin priredno povezanih elementov (conj) na drugi strani, zlasti ka-
dar gre za naStevanje in zadnji element v brezvezniSkem priredju stoji
na koncu povedi (primer: to je popoln poraz nekega koncepta, popoln
poraz vseh nas).

Pojavljajo se tudi napake loCevanja med prislovnimi dolocCili in
predmeti, predvsem pri samostalniskih zvezah, ki izrazajo Casovni oz.
prostorski okvir dogodka (ebl-obj) in pa napac¢no doloCanje premega
(obj) in nepremega predmeta (iobj).

5 Sklep

V prispevku smo predstavili nadgradnjo slovenskih slovni¢no razéle-
njenih korpusov, rocno oznacenih po medjezikovno primerljivi shemi
Universal Dependencies, v okviru katere smo po rahli prenovi in izErpni
dokumentaciji oznacevalnih smernic za slovenscino referencno dreve-
snico pisne slovenscine SSJ-UD razsirili z ve¢ kot 5.000 novimi poved-
mi, izdelali povsem novo testno mnozico za uporabo na evalvacijskem
portalu SIoBENCH in referenc¢na rocno oblikoskladenjsko oznacena
korpusa SUK in Janes-Tag pretvorili v oblikoslovne oznake UD. Na novi
razli¢ici drevesnice SSJ-UD smo naucili tudi nov napovedni model za
skladenjsko razclenjevanje slovenskih besedil, ki v sploSnem dosega
razmeroma visoko stopnjo natancnosti, pri ¢emer nasa analiza kaZe, da
je pri Clenjenju nekaterih struktur mogoce pri¢akovati bistveno vecjo
zanesljivost rezultatov kot pri drugih.

Glede na mednarodno relevantnost sheme UD ti rezultati predsta-
vljajo pomemben doprinos k nadaljnjemu razvoju jezikovnih tehnologij
za slovenscino tako v slovenskem kot mednarodnem prostoru, saj je
glede na odprti dostop in standardizirano distribucijo drevesnic UD mo-
goce pricakovati, da bodo novi podatki za slovens¢ino kmalu integrirani
tudi v Stevilna druga raz€lenjevalna orodja oz. na njih temeljece apli-
kacije (npr. Honnibal in Montani, 2017; Nguyen idr., 2021). Poleg mo-
delov za skladenjsko razclenjevanje, kakrsnega smo predstavili v tem
prispevku, je skoraj enkrat vecja kolic¢ina uénih podatkov za slovenscino
neprecenljiva tudi za nadaljnji razvo] modelov za lematizacijo in obliko-
slovno oznacevanje po sistemu UD, ki v mednarodnem prostoru veci-
noma temeljijo zgolj na uradno izdanih drevesnicah UD, kot je SSJ-UD,
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ne pa virih, ki so bili razviti oz. distribuirani v lokalnem kontekstu, kot
sta denimo univerzalno oblikoslovno oznacena uc¢na korpusa (ne)stan-
dardne slovenscine, SUK in Janes-Tag .

Ceprav je bila shema UD prvotno vzpostavljena predvsem za potre-
be jezikovnotehnolo$kih raziskav, pa Stevilne odmevne primerjalnojezi-
koslovne Studije dokazujejo tudi njeno relevantnost na podrocju jeziko-
slovja, vkljuéno s slovenistiko, kjer metodoloski potencial skladenjsko
raz€lenjenih korpusov doslej Se ni bil polno izkoris¢en (Ledinek, 2018).
Verjamemo, da iz€rpno dokumentirane smernice, obsezni ro¢no ozna-
ceni korpusi in sistematicna evalvacija natancnosti na njih naucenih
modelov predstavljajo pomemben doprinos k nadaljnjim jezikoslovnim
raziskavam rocno in strojno razc¢lenjenih slovenskih korpusov

Pri tem je glede na kompleksno strukturo tovrstnih korpusov za
doseganje tega cilja nujno vzpostaviti tudi ustrezno infrastrukturo za
njihovo analizo. Poleg vklju€evanja korpusov SSJ-UD, SUK in Janes-Tag
v konkordanc¢nike CLARIN.SI (Erjavec, 2013), ki niso prilagojeni spe-
cifikam iskanja po odvisnostnih drevesih in njihovi vizualizaciji, je bilo
v zadnjem casu razvitih ve¢ namenskih orodij za analizo univerzalno
skladenjsko razclenjenih korpusov v slovenscini, kot sta orodje za sta-
tisticno analizo skladenjsko razélenjenih korpusov STARK (Krsnik idr.,
2019) in spletni portal Drevesnik za napredno brskanje po slovenskih
UD drevesnicah (Stravs in Dobrovoljc, 2022). Temu tipu oznak je bilo
prilagojeno tudi oznaCevalno orodje Q-CAT (Brank, 2022), za strojno
slovni¢no oznacevanje novih besedil pa je bil pred kratkim vzpostavljen
tudi spletni portal CJVT Oznacevalnik,?* ki temelji na orodju CLASSLA-
-Stanza, a omogoca tehni¢éno manj podkovanemu uporabniku prija-
znejso izbiro nastavitev in prikaz rezultatov.

Ne glede na v prispevku predstavljeno nadgradnjo jezikovne infra-
strukture za medjezikovno primerljivo slovni¢no analizo slovenskih be-
sedil pa je tako z vidika jezikovnotehnoloske kot jezikoslovne uporabe te
rezultate smiselno kontinuirano nadgrajevati tudi v prihodnje, kar vklju-
Cuje tako izboljsavo izhodisénih smernic na eni strani kot nadgradnjo in
razvoj novih virov in tehnologij na drugi. Med drugim lahko pomembne
rezultate pricakujemo tudiv okviru vec tekocih nacionalnih projektov, ki
se ukvarjajo s slovni¢nim oznacevanjem govorjenega jezika, ter v okviru

21 https://orodja.cjvt.si/oznacevalnik
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Universal Dependencies for Slovenian: An Upgrade to the
Guidelines, Annotated Data and Parsing Model

Universal Dependencies (UD) is an internationally coordinated annotation
scheme for cross-linguistically comparable morphosyntactic annotation of
corpora, which has been applied to more than 130 other languages world-
wide, including Slovenian. In this paper, we present the results of recent ac-
tivities related to Slovenian UD annotation within the Development of Slovene
in a Digital Environment project. During the project, we upgraded the existing
infrastructure with reviewed and detailed documentation of the Slovenian UD
annotation guidelines and produced four new datasets, manually annotated in
accordance with the scheme. Specifically, we expanded the SSJ-UD treebank
for written Slovenian with new sentences from the ssj500k and ELEXIS-WSD
corpora, and created a new hidden UD treebank based on the SentiCoref cor-
pus to be used on the SIoBENCH evaluation platform. In addition, the SUK and
Janes-tag reference training corpora, originally annotated using the language-
specific JOS annotation scheme, have been semi-automatically converted to
UD part-of-speech categories and morphological features. The new version
of the reference SSJ-UD treebank with more than 5,000 new sentences and
double the original number of tokens was used to train a new dependency
parsing model in the CLASSLA-Stanza annotation tool. This paper gives an in-
depth evaluation of its performance with respect to the overall parsing per-
formance, the relation-specific parsing performance and the most common
types of errors produced.

Keywords: linguistic annotation, dependency grammar, treebanks, depend-
ency parsing, natural language processing
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Developing effective question answering (QA) models for less-resourced lan-
guages like Slovene is challenging due to the lack of proper training data. Mod-
ern machine translation tools can address this issue, but this presents anoth-
er challenge: the given answers must be found in their exact form within the
given context since the model is trained to locate answers and not generate
them. To address this challenge, we propose a method that embeds the an-
swers within the context before translation and evaluate its effectiveness on
the SQUAD 2.0 dataset translated using both eTranslation and Google Cloud
translator. The results show that by employing our method we can reduce the
rate at which answers were not found in the context from 56% to 7%. We then
assess the translated datasets using various transformer-based QA models,
examining the differences between the datasets and model configurations.
To ensure that our models produce realistic results, we test them on a small
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subset of the original data that was human-translated. The results indicate
that the primary advantages of using machine-translated data lie in refining
smaller multilingual and monolingual models. For instance, the multilingual
CroSloEngual BERT model fine-tuned and tested on Slovene data achieved
nearly equivalent performance to one fine-tuned and tested on English data,
with 70.2% and 73.3% questions answered, respectively. While larger mod-
els, such as RemBERT, achieved comparable results, correctly answering
questions in 77.9% of cases when fine-tuned and tested on Slovene com-
pared to 81.1% on English, fine-tuning with English and testing with Slovene
data also yielded similar performance.

Keywords: question answering, machine translation, multilingual models

1 Introduction

One of the goals of artificial intelligence is to build intelligent systems
that can interact with humans and help them. One such task is reading
the web and then answering complex questions about any topic with
regard to the given context. These question answering systems could
have a big impact on the way that we access information. Furthermo-
re, open-domain question answering is a benchmark task in the deve-
lopment of artificial intelligence, since understanding text and being
able to answer questions about it is something that we generally asso-
ciate with intelligence.

Question answering (QA) is one of the disciplines in the broader
field of natural language processing (NLP), which involves the automa-
tic answering of questions posed in natural language. Thus, the goal of
QA is the development of automated systems that can understand and
respond to human questions in a way that is similar to how humans
answer questions. The QA task is typically formulated as follows: given
a question and a context, the system must identify the answer to the
question within the given context.

Recently, pre-trained contextual embedding (PCE) models like Bi-
directional Encoder Representations from Transformers (BERT) (Devlin
etal., 2019) have attracted plenty of attention due to their good perfor-
mance in a wide range of NLP tasks, including QA. Compared to earlier
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information retrieval and knowledge-based systems, modern QA sy-
stems are significantly less domain-dependent, as they do not require
a specifically tailored database to function effectively. This has thus led
to the development of multilingual question answering systems, where
the same system can serve a multitude of languages.

However, multilingual QA tasks typically assume that answers exist
in the same language as the question, and require a smaller corpus
to fine-tune it for a given language and a broader domain (e.g. Wiki-
pedia articles). Yet in practice, many languages face both information
scarcity, where languages have few reference articles, and information
asymmetry, where questions reference concepts from other cultures.
Due to the sizes of modern corpora, performing human translations is
generally not feasible, and therefore we often employ machine tran-
slations instead. However, machine translation has trouble interpreting
the nuances of specific languages, such as culturally specific vocabula-

vv

ry (e.g. translating bird sanctuary as “ptic¢je zatocisce”, where the cor-

rect translation is “ptic¢ji rezervat”), the use of articles, proper nouns,

abbreviations, and implicit relationships between words (Koehn and

Knowles, 2017; Arnejsek and Unk, 2020). This is especially problema-

ticin question answering, where the answer has to be found in its exact

form within the context to be usable for training such a model.

The objective of our work is thus to reduce the impact of errors
in the construction of a machine-translated (MT) dataset that can be
used to both fine-tune and test a question answering (QA) model. Spe-
cifically, we focus on the translation of the popular SQUAD 2.0 (Rajpur-
kar et al., 2018) QA dataset. Moreover, we benchmark the accuracy
of QA models fine-tuned using the proposed MT dataset by assessing
them on a human-translated (HT) subset of the original data.

The main contributions of our work are:

« apipeline for translation of an English QA dataset;

« performance comparison of the various monolingual and multilin-
gual QA models fine-tuned on the original dataset and the English-
-to-Slovene MT datasets;

« comparison of the eTranslation and Google Cloud Translation ser-
vices in terms of raw translation and QA performance using the
data translated from English to Slovene; and
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« evaluation of the QA performance of the resulting QA models on
the HT subset.

This paper is a follow-up to our submission to JDTH 2022 (Zupanic
et al.,, 2022). To improve upon the presented concept, we expanded
our evaluation to include the corpus translated by the state-of-the-art
Google Cloud Translation (Google CT) service to assess the impact of
the quality of translations. In addition, to ensure the testing set is not
influenced by the machine translation, we replaced the post-edited
machine translation samples with a fully human-translated testing set.
Lastly, we also experimented with additional model parameters during
evaluation and improved the presentation of our method.

In Section 2 we present the related work. In Section 3 we present
our dataset, the process of translation, and evaluate the quality of the
translation. In Section 4 we give a brief overview of the models used in
the evaluation. In Section 5 we present the evaluation and discuss the
results in Section 6. In Section 7 we present the conclusions and give
possible extensions and enhancements for future work.

2 Related work

Early question answering systems, such as LUNAR (Woods & WOODS,
1977), date back to the 1960s and the 1970s. They were characterized
by a core database and a set of rules, both handwritten by experts of
the chosen domain. Over time, with the development of large online text
repositories and increasing computer performance, the focus shifted
from such rule-based systems to using machine learning and statistical
approaches, like Bayesian classifiers and Support Vector Machines.

An example of this kind of system that was able to perform que-
stion answering in the Slovene language was presented by Ceh and
Ojstersek (2009), where the authors used classification and answer
retrieval in parallel. The system retrieved data from its own database,
consisting of MS Excel files, local databases, and integrated web ser-
vices. For question classification, they used Support Vector Machines.
The problem was that the system was very limited in question answe-
ring, able to answer only specific predefined classes of questions.
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Another major revolution in the field of question answering and na-
tural language processing, in general, was the advent of deep learning
approaches and self-attention. One of the most popular approaches of
this kind is BERT (Devlin et al., 2019), a transformer model introduced
in 2018. Since then it has inspired many other transformer-based mo-
dels, such as RoBERTa (Liu et al., 2019), ALBERT (Lan et al., 2020), and
T5 (Raffel et al., 2020), XLM (Lample and Conneau, 2019) and XLNet
(Yang et al., 2019).

Such models also have the advantage of being able to recognize
multiple languages, giving rise to multilingual models and model vari-
ants, such as Multilingual BERT, XLM-RoBERTa (Conneau et al., 2020),
mT5 (Xue et al., 2021) and RemBERT (Chung et al., 2021). Neverthe-
less, the training requires large amounts of training data, which many
languages lack, leading to varying performance between different lan-
guages. They have also been shown to perform worse than monolingu-
al models (Martin et al., 2020; Virtanen et al., 2019). Uléar and Robnik-
-Sikonja (2020) thus made an effort to strike a middle ground between
the performance of monolingual models and the versatility of multi-
lingual ones by reducing the number of languages in the multilingual
model to three — two similar less-resourced languages from the same
language family and English. This resulted in two trilingual models, Fi-
nEst BERT and CroSloEngual BERT.

In 2020, a Slovene monolingual RoBERTa-based model called Slo-
BERTa (UlCar et al., 2021) was introduced. It was trained on five dif-
ferent corpora, totalling 3.41 billion words. The latest version of the
model is SIoBERTa 2.0, augmenting the original model by more than
doubling the number of training iterations. The authors evaluated its
performance on named-entity recognition, part-of-speech tagging, de-
pendency parsing, sentiment analysis, and word analogy, but not on
question answering.

While the described advances of natural language processing mo-
dels already offer us a partial solution for the lack of language-specific
training corpora, namely the ability to train the model on a language
where large corpora are present (e.g. English), the models still requi-
re language-specific fine-tuning, for which a sizable corpus is needed.
In our work, we present a potential solution to this problem, by using
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machine-translation methods to translate smaller corpora to Slovene,
and then fine-tune and evaluate the results.

3 Dataset description and methodology

In this section, we describe the dataset used in our study and the me-
thodology employed to create machine- and human-translated data-
sets for fine-tuning and testing the question answering models.

3.1 Stanford Question Answering Dataset (SQUAD 2.0)

SQUAD 2.0 (Rajpurkar et al., 2018) is a reading comprehension data-
set. It is based on a set of articles on Wikipedia that cover a variety
of topics, from historical, pharmaceutical, and religious texts to texts
about the European Union. Every question in the dataset is associated
with a segment of text, or span, from the corresponding reading passa-
ge. It consists of over 100,000 question-answer pairs extracted from
over 500 articles. Unlike SQUAD 1.0, the dataset contains roughly twice
as much data, and also includes unanswerable questions, which are
designed to look similar to answerable ones, but lack an answer within
the given text. Thus, for a system to perform well on SQUAD2.0, it must
not only answer questions, when possible but also determine when no

e Context Lemma —
Original Embeddings correction Translated
Dataset A . dataset

HTML
files

Translated

—» Translation Service HTML files

Figure 1: An overview of the machine translation pipeline.

252



Adapting an English Corpus and a Question Answering System for Slovene

answer is supported by the paragraph and abstain from answering. An

example of a question-answer pair from the dataset is:

e Question: What is the name of the state referred to by historians
during the Middle Ages as the Eastern Roman Empire?

e Context: During the Middle Ages, the Eastern Roman Empire sur-
vived, though modern historians refer to this state as the Byzantine
Empire...

e Answer: the Byzantine Empire

3.2 Machine translation

In this subsection, we will describe the proposed machine-translation
pipeline, a brief overview of which can be found in Figure 1. To tran-
slate the dataset into Slovenian we used two translation web services:
eTranslation (European Commission, 2020) and Google CT. Due to the
web services being primarily designed to translate webpages and short
documents in DOCX or PDF format, our translation pipeline design was
as follows:

1. Convert the corpus into HTML format. We wrapped context-que-
stion-answer coupling in separate HTML tags and placed them wi-
thin a hierarchy resembling that in the original dataset. HTML tag
attributes were used to preserve the unique question and answer
identifiers for later evaluation. An example of the resulting structu-
re can be seen in Appendix B.

2. Splitthe HTML file into smaller chunks. We found that 4 MB chunks
work best, as larger chunks were often unable to be translated.

3. Send chunks to the translation service.

4. Use the original corpus file to compose the translated document in
the original format.

The requirement for a context-question-answer coupling to be
used to train a question answering model is that the answer has to be
found in its exact form within the context. For example, if the answer
entity is Bizantinsko cesarstvo, but the relevant part of the context was
translated as ...v Bizantinskem cesarstvu..., such a question-answer
pair is unusable. This is due to the model’s task being to find the index
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of an answer to the question within the context. To improve upon basic
translation, we employed two different methods.

The first was to correct the answers by breaking down both the
answer and the context into lemmas and searching for the lemmatized
form of the answer in the lemmatized form of the context. To accompli-
sh this, the CLASSLA (CLARIN Knowledge Centre for South Slavic lan-
guages) language processing pipeline (Ljubesi¢ and Dobrovoljc, 2019)
was used. If a match was found, we replaced the bad answer with the
matching original text in the context.

The second method was to embed the answers in the context be-
fore translation. This was done by replacing the answer entry of the
untranslated document with a copy of the context entry which had the
answer marked by a common HTML tag and a unique attribute to avo-
id mistaking it for a preexisting tag within the context. This allows the
translation to also take into account the context surrounding the an-
swer, greatly increasing the chance such an answer will be found in the
original context. As the locations of answers within contexts are given
by the dataset, finding the correct context entry is a trivial operation.
For example, the untranslated answer entry ‘the Byzantine Empire’ was
replaced with the following: ‘During the Middle Ages, the Eastern Ro-
man Empire survived, though modern historians refer to this state as the
Byzantine Empire... .

3.3 Human translation

When we added the Google CT service, we replaced the post-editing
with the completely human translation of the excerpts so that the end
comparison would be more objective and of better quality. The transla-
tion was done on a small number of automatically translated excerpts
chosen randomly due to limited human resources.

The provided excerpts included original paragraphs or contexts, que-
stions, and answers. Firstly, we translated the paragraphs and then the
questions and answers since the answers had to match the text in the pa-
ragraph. As mentioned above in the description of the dataset, the topics
of the original texts were very diverse and technical, covering different
domains such as religion, history, politics, mathematics, and chemistry.
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In total, there were 30 translated contexts with accompanying an-
swerable and unanswerable questions, as well as impossible questions.
The exact number of different segment types can be seen in Table 1.

Table 1: Statistics for manually translated data subset

Segment content Number of instances
Context 30
Answerable question 142
Answer 435
Impossible question 143
Total number 750

4 Models

In this section, we present each of the five models that were used in
the evaluation (Table 2). Since those transformer models are usable
for a various number of natural language tasks we used Hugging Face’s
question answering pipeline to infer with question answering models.t
The following models were selected as they are diverse in terms of pro-
perties and are publicly available, well documented, and have shown
promising performance figures in the past.

Table 2: Used models with the respective properties

Model Name Trained languages No. of training No. of hidden layers
tokens
SloBERTa 1 3.47 billion 12
CroSloEngual BERT 3 5.9 billion 12
Multilingual BERT 104 No data 12
XLM-RoBERTa 100 6.3 trillion 24
RemBERT 110 1.8 trillion 32

4.1 SloBERTa

SloBERTa (Ulcar & Robnik—éikonja, 2021) is a Slovene monolingual
large pre-trained masked language model. It is closely related to the
French CamemBERT model, which is similar to the base RoBERTa with

1 https://huggingface.co/docs/transformers/tasks/question_answering
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12 hidden transformer layers but uses a different tokenization model.
Since the model requires a large dataset for training, it was trained on
five combined datasets with 3.47 billion tokens. It outperformed exi-
sting Slovene models.

4.2 CroSloEngual BERT

CroSloEngual BERT (Virtanen et al., 2019) is a trilingual model based
on a BERT base with 12 hidden transformer layers and trained for Slo-
vene, Croatian, and English, using 5.9 billion tokens from these langu-
ages. For those languages it performs better than multilingual BERT,
which is expected, since studies show that monolingual models per-
form better than large multilingual ones (Virtanen et al., 2019).

4.3  Multilingual BERT

Multilingual BERT (M-BERT) (Devlin et al., 2019) is a version of BERT
that has been trained on data from Wikipedia in 104 languages to
satisfy the demand for multilingualism. It can perform tasks such as
question answering, language classification, and many more for a wide
range of languages.

The model was released in large form with 24 hidden transformer
layers and in base form with 12 hidden transformer layers. We used the
latter one in the current work.

4.4 XLM-RoBERTa

XLM-RoBERTa (XLM-R) (Conneau et al., 2020) is a pre-trained cross-
-lingual language model developed by Facebook AL It is trained on
2.5 TB of CommonCrawl data, with a total of 6.3 trillion tokens in
100 languages, and based on RoBERTa (Robustly Optimized BERT
Pretraining Approach) (Lample and Conneau, 2019). XLM-R, like M-
-BERT, uses a similar pretraining objective. However, XLM-R has a
larger model size, shared vocabulary, and is trained using more trai-
ning data from the web. XLM-R large, which we used in our work, has
24 hidden layers.
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4.5 RemBERT

RemBERT (Chungetal.,2021) is a pre-trained multilingual model using
a masked language modelling (MLM) objective. This model is pre-trai-
ned on 1.8 trillion tokens in 110 languages and is similar to mBERT.
However, it differs in that its input and output embeddings are not tied.
Instead, it uses small input embeddings and larger output embeddin-
gs, which makes the model more efficient because the output embed-
dings are discarded during fine-tuning. RemBERT, which has 32 hidden
transformer layers, is the largest model we tested.

5 Evaluation and results

In this section, we present the evaluation results of our machine tran-
slation methods and the performance of the question answering mo-
dels fine-tuned on the translated datasets.

5.1 Machine translation

To evaluate the quality of different translation methods, we measured
how many answers can still be found within their respective context in
their exact form. The results for the eTranslation service can be seen
in Table 3. The resulting number of valid questions for both translation
services, compared with the original dataset, are presented in Table 4.

Table 3: Results for basic translation, lemma correction (LC), and context embedded (CE)
translation of SQUAD 2.0 dataset by eTranslation

Basic LC CE LC+CE
44% 66% 93% 94%

Note. The percentages represent the number of answers that can be found within their re-
spective context in their exact form.
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Table 4: Number of questions in the original SQUAD 2.0 dataset and our machine-translat-
ed datasets

Dataset Subset AQ AQ [%] 1Q Total
o Train 86,821 66.6% 43,498 130,319
Original
Test 5,928 49.9% 5,945 11,873
) Train 81,884 65.3% 43,498 125,382
eTranslation
Test 5,735 49.1% 5,945 11,680
Train 84,048 65.9% 43,498 127,546
Google CT
Test 5,821 49.5% 5,945 11,766

Note. AQ denotes the number of answerable questions and IQ the number of impossible
questions.

5.2  Question answering

In order to evaluate the question answering performance of MT da-
tasets obtained by eTranslation and Google CT, we first used both of
them and the original English dataset, to fine-tune the following que-

stion answering models: M-BERT, XLM-R, RemBERT, SloBERTa 2.0,

CroSloEngual BERT. This yielded 14 different fine-tuned model confi-

gurations, as showcased in the first two columns of Table 6. The fine-

-tuned models were then evaluated in two stages described later in

the section. All tests were performed on a system with an Intel Xeon

E5-2687W v4 @ 3.00GHz CPU and RTX 3090 24GB GPU. Before the

evaluation, we removed all punctuation, leading and trailing white

spaces, and articles from both ground truth and prediction. Both of
them were also set in lowercase. The parameters used for fine-tuning

are presented in Table 5.

The metrics used for the evaluation matched the official ones for
the SQUAD 2.0 evaluation and were as follows:

e Exact - The fraction of predictions that matched at least of one the
correct answers exactly.

e F1-Theaverage overlap between prediction and ground truth, de-
fined as an average of F1 scores for individual questions. The F1
score of an individual question is computed as a harmonic mean of
the precision and recall, where precision was defined as Ty/Tp, and
recall as Ty/Tgp, where Ty represents the maching tokens between
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prediction and ground trouth, Tp number of tokens in prediction
and Tgpnumber of tokens in the ground truth. A token is defined as
a word, separated by white space.

In the first step of the evaluation, each of the models was tested
using the HT subset of the original English testing set, and its untran-
slated counterpart. Additionally, we also repeated each of the tests on
MT testing subsets, in order to assess their viability to be used as te-
sting sets. The F1 scores can be seen in Table 6, whereas a full result
overview is presented in Appendix C, Table 10.

Inthe second step of the evaluation, we repeated the tests with full
original and MT testing sets to account for the potential discrepancies
between the difficulty of the original dataset and the subset in the first
set of experiments. The results of this step can be seen in Table 7 and
Appendix C, Table 11. By comparing this set of results with the ones
obtained in the first step we can see that the full set gives slightly better
results, implying that the questions chosen in the subset were more
difficult on average.

Table 5: Parameters used to fine-tune the evaluated models

Model Name B MS LR E
XLM-R Large 4 265 le-5 3
M-BERT 8 256 le-5 3
CroSloEngual BERT 8 320 le-5 3
RemBERT 4 256 le-5 3
SloBERTa 2.0 8 320 le-5 3

Note. B denotes the number of batches used during fine-tuning, MS the maximum sequence
length, LR the learning rate, and E the number of epochs.

6 Discussion

6.1 Quantitative analysis

By comparing the results of matching entries in Tables 6 and 7, we
can observe that the results are consistently better when using the
entire dataset instead of the randomly chosen subset for testing. The
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differences are relatively minor though and both tables still show the
same trends, which we would interpret as a positive indicator of the
results in Table 6 being a good representation of the behaviour of the
entire dataset.

6.1.1 Manual versus machine translation

By comparing the results of tests using HT data of a model fine-tuned
on MT data, with the same model fine-tuned on original data (Table
6) we can see that the impact of fine-tuning with MT datasets varies
depending on the size and the inherent performance of the model.
The largest performance gain from fine-tuning a multilingual model
on MT data as opposed to original data can be observed with M-BERT
(F1 score of 74.0% as opposed to 58.2%) and CroSloEngual BERT (F1
score of 73.6% as opposed to 65.1%). However, for the latter, this is
only true when using the set translated by Google CT. The impact is
less noticeable for the larger RemBERT (F1 score of 81.5% as oppo-
sed to 79.5%) model, while worse for the XLM-R Large (F1 score of
81.4% as opposed to 81.6%) model. We reason this to be the result
of the inherent ability of those two models to perform well when trai-
ned and tested on two different languages. This is clearly visible in
our case as these two models, unlike smaller ones, retained much of
their ability to answer English questions even when fine-tuned on MT
data. It is harder to evaluate the impact of using the MT fine-tuning
set on SIoBERTa 2.0 since we cannot benchmark it against the same
model fine-tuned on the original data, but comparing its results to
other similarly sized models — M-BERT and CroSloEngual BERT — we
can see that it outperforms both of them, which we would consider as
a positive indicator for the viability of using MT data to fine-tune the
model. Taking all of this into account we would conclude that using
MT data to fine-tune question answering models is a superior option
to using original English data, especially if one is constricted to using
small models. Additionally, it has the benefit of enabling the use of
Slovene monolingual models, which tend to outperform multilingual
models of the same size.
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6.1.2 Comparison of translation services

Comparing the results of the models fine-tuned with data translated by
eTranslation and Google CT and tested on HT data in Table 6, we can
observe that in most cases Google CT outperforms eTranslation. The
exception to this is M-BERT, where eTranslation slightly outperformed
its counterpart, but the difference is not significant. The magnitude of
the differences varies from almost insignificant with M-BERT and XLM-
-R Large, to noticeable with CroSloEngual BERT and RemBERT. We su-
spect this is due to the inherent differences in the model structure and
the data they were pre-trained on.

By observing the results of different models and their variations
when tested on the data translated by MT as opposed to the results
obtained by testing on HT data (Table 6), we can see that the results
vary significantly. We suspect that this is due to the various gramma-
tical errors present in the MT data, as shown in Section 6.2, which are
not present in the data that was used to pre-train the models, and thus
the models have a harder time recognizing the structure of the context.
This is further reinforced by the fact that models consistently yield bet-
ter results when tested using data translated by Google CT as opposed
to eTranslation (Tables 6 and 7) since the former contains fewer gram-
matical and semantic mistakes (Section 6.2). Additionally, we can also
observe a bias where models fine-tuned with one translation service
perform better when tested on the same translation service as compa-
red to the model fine-tuned with the other translation service tested on
that testing set. All this points us toward concluding that while the MT
datasets are a viable solution for fine-tuning they are less suitable for
testing, especially if the resulting translation is of lower quality, such as
when using the eTranslation service.
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Table 6: Comparison of the F1 scores of various models and their fine-tuning configurations
on the human-translated subset of SQUAD 2.0 (N=285), and the subsets containing the
same question from the original English dataset and the two machine-translated datasets

Model Name Fine-Tuning Original  eTranslation Google CT Human
Dataset [%] [%] [%] Transl. [%]
Original 78.4 48.2 55.9 58.2
M-BERT eTranslation 62.6 64.5 73.4 74.0
Google CT 65.1 64.8 71.4 73.6
Original 75.5 60.8 63.4 65.1
;rEOF?TIOE“g“aI eTranslation 63.1 58.8 64.5 63.6
Google CT 58.8 66.5 66.6 73.6
SloBERTa 2.0 eTranslation 65.0 72.2 76.1 74.9
Google CT 65.2 68.0 72.9 78.3
Original 85.5 69.1 75.8 81.6
XLM-R Large eTranslation 82.6 73.1 76.9 81.1
Google CT 82.3 70.9 77.4 81.4
Original 87.2 71.4 74.3 79.5
RemBERT eTranslation 84.1 72.9 76.6 78.6
Google CT 84.8 71.6 76.0 81.5

Note. Specific parameters used in fine-tuning are presented in Table 5.

Table 7: Comparison of F1 scores of various models and their fine-tuning configurations on
the English SQUAD 2.0 evaluation dataset and the two Slovene machine-translated SQUAD
2.0 evaluation datasets (N=11.680)

Fine-Tunin Original eTranslation Google CT
Model Name e —— %] [%] %)
Original 78.9 59.2 61.9
M-BERT eTranslation 68.2 68.3 70.7
Google CT 68.9 67.9 71.3
Original 76.3 63.5 66.8
grEoRS_lloEngual eTranslation 68.2 65.5 68.3
Google CT 65.7 66.5 70.0
eTranslation 64.7 73.7 76.8

SloBERTa 2.0

Google CT 66.9 72.8 77.0
Original 86.3 74.8 78.5
XLM-R Large eTranslation 83.0 75.6 78.3
Google CT 84.4 75.5 80.1
Original 87.5 71.4 74.3
RemBERT eTranslation 83.9 72.9 76.6
Google CT 84.5 71.6 76.0

Note. The English dataset only contains the questions pre-set in its Slovene counterpart.
Specific parameters used in fine-tuning are presented in Table 5.
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6.2 Qualitative analysis of translations

A comparison of the differences and the types of mistakes in the two
machine translations and the human translation was made. The repre-
sentativeness of these differences cannot be determined, but by loo-
king at more examples some general mistakes of machine translations
can be noted. It should also be considered that some of the mistakes
of machine translation are more severe than others, and that in some
segments there is a much greater number of them than in others, so
the mistakes could not be counted exactly.

Firstly, the segments with contexts are very long and this normally led
to more grammar, syntactic and stylistic mistakes in machine translations.
The eTranslation MT yielded the worst results, as can be seen in Appendix
A, example 1, as there was a wrong gender agreement and a big seman-
tical mistake (‘caving in’ translated as ‘jamarstvo’), which did not occur
with Google CT. This was expected to a certain degree, as Google CT uses
state-of-the-art translation methods, while eTranslation does not. Additi-
onally, eTranslation is designed to perform best when working with texts
on EU-related matters (European Commission, 2020) while our dataset is
comprised of technical texts which cover a wide variety of topics.

There was also a great dissimilarity between the translations of an-
swerable and impossible questions, because machine translation pro-
vided incoherent results. The changes are more notable because they
affect the overall understanding of potential readers. These segments
are shorter, but in both MT examples the word ‘plants’ was translated
literally, so we can see in the example in the Appendix A that the HT
translation is still the best one. Nevertheless, there was a larger num-
ber of instances where Google CT performed better than eTranslation
at the grammatical and syntactical levels.

The segments with answers were the most similar ones, most pro-
bably because they are shorter. The contextual mistakes in the answers
were for the most part already corrected in the contexts. More severe
mistakes include semantic mistakes (e.g. plants translated as ‘rastline’,
not ‘naprave’) and completely wrong answers (e.g. empty segment in-
stead of ‘Fermilab’ or ‘in” instead of “1,388’). Some frequent mistakes
also occurred in translations of the names of movements, books, pro-
jects, or other names (e.g. ‘Bricks for VarSava’ was left untranslated by
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eTranslation MT, Google CT did translate it to ‘Opeke za Varsavo’ and was
changed in HT to ‘Zidaki za VarSavo’). There were some punctuation er-
rors, but the most interesting are grammatical mistakes of both MT ser-
vices, especially when the wrong grammatical case, gender, or number
is used. The answers had to be in the exact same form, so many answers
do not sound coherent, which is of course not the case for English, where
the conjugation does not change the words as much (e.g. with eTransla-
tion ‘Which part of China had people ranked higher in the class system?’
— ‘Northern” — ‘V katerem delu Kitajske so bili ljudje visje v razrednem
sistemu?’ — ‘Severni’). On the other part, some corrected segments were
identical even though the source was different due to the use of articles
in the English language (e.g. ‘North Sea’ and ‘the North Sea” were both
translated as ‘Severno morje’). This occurred with both MT, but in some
cases Google CT performed better, producing more exact matches. It
was also better at capturing the same amount or length of answers as
in the original. The answer of eTranslation for ‘harvests of their Chinese
tenants’ was: ‘Cemer je dohodek od Zetve kitajskih najemnikov’, whereas
Google CT captured only ‘Zetve njihovih kitajskih najemnikov’.

It should also be noted that the database SQUAD 2.0 is not entirely
reliable. From the batch of randomly sampled 142 test question and an-
swer groups, there were 14 occurrences where at least one of the given
answers was not correct (e.g. ‘Advanced Steam movement’ instead of
‘pollution” as an answer to ‘Along with fuel sources, what concern has
contributed to the development of the Advanced Steam movement?’).

6.3 Qualitative analysis of predictions

By observing the individual cases of incorrect predictions, the main so-
urce of errors seems to stem from the grammatical and stylistic errors
of the machine translation and occasionally its inability to convey the
right meaning. The correct predictions are most likely the ones where
the answer to the question is short and the words are not conjugated,
i.e. numbers and names, even though there are some exceptions.

In the examples provided, we can see that there are two types of
errors that we looked at. The first is when there is a wrong answer, but
aright prediction (in Table 8), and the second is the correct answer and
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the wrong prediction (Table 9). Most of the time, the wrong answers
and predictions occur with the eTranslation service, and improvement
of Google CT and HT is visible from a few representative examples, but
sometimes, when the questions are more complicated, even the Goo-
gle CT and HT do not provide a prediction at all, while sometimes only
HT provides the correct prediction.

Table 8: Examples of correct predictions with wrong answers

# Dataset Question Answer Prediction
1 How many of Warsaw’s inhabitants spoke Polishin 833,500 833,500
ENG
19337
T Koliko prebivalcev Varsave je leta 1933 govorilo prebivalcev 833.500
poljsko?
GeT Koliko prebivalcev Varsave je leta 1933 govorilo 833.500 833.500
poljsko?
T Koliko prebivalcev Varsave je leta 1933 govorilo 833.500 833.500
poljski jezik?
2 ENG Who recorded “Walking in Fresno?” Bob Gallion Bob Gallion je
ET Kdo je posnel ,Walking in Fresno?” Bob Bob Gallion
Kdo je posnel “Walking in Fresno”? Kdo je posnel Bob Gallion Bob Gallion
GCT S
»Walking in Fresno«?
T Kdo je posnel “Walking in Fresno”? Kdo je posnel Bob Gallion Bob Gallion

»Walking in Fresno«?

Note. ENG denotes the English dataset, ET one translated by the eTranslation service, GCT
one translated by the Google Cloud translation service, and HT one translated by a human.

Table 9: Examples of correct answers with wrong predictions. ENG denotes the English
dataset, ET one translated by the eTranslation service, GCT one translated by the Google
Cloud translation service, and HT one translated by a human

# Dataset Question Answer Prediction
ENG How many total acres is Woodward Park? 300 acres 300 acres
ET Koliko hektarjev je Woodward Park? 300 hektarjev 235 hektarjev
. GCT Koliko skupno hektarjev obsega Woodward Park? 300 hektarjev 300
HT Koliko akrov skupaj obsega park Woodward? 300 akrov 300

How many miles, once completed, will the Lewis

ENG S. Eaton trail cover? 22 miles 22
T KO[II-<O kilometrov, ko bo konc ano, bo pokrivalo 22 mil (35 km
5 Lewis S. Eaton?
GeT Koliko I’I]Ilj bo pot Lewisa S. Eatona pokrivala, ko 22 mil 29
bo konc ana?
T Koliko milj bo, ko bo dokonc ana, dolga pot 22 mil 29

Lewisa S. Eatona?
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7 Conclusion

In this work, we presented a method for the machine translation of
question answering datasets. To evaluate the method, we applied it to
the SQUAD 2.0 dataset and used the results to train and test the fol-
lowing question answering models: Multilingual BERT, CroSloEngual,
SloBERTa 2.0, XLM-RoBERTa, and RemBERT. In order to discern the
impact of the quality of the translated data we performed the transla-
tion with two different translation services: eTranslation and state-of-
-the-art Google Cloud Translation. To evaluate the models using as clo-
se toreal data as possible, we took a small subset of the original testing
set and manually translated it to Slovene, which formed the basis for
the performance comparisons.

The results show that using machine-translated data for evaluati-
on led to notably worse results as compared to the human-translated
data. Moreover, we noticed that while multilingual models fine-tuned
using machine-translated data performed better than ones fine-tuned
on English data when given a task of answering the machine-translated
question, the situation was in most cases reversed when given a task of
answering human-translated questions. This leads us to conclude that
machine translation, at least as available via the eTranslation service,
is not particularly suitable for training multilingual models. Of all the
models, SIoBERTa 2.0 produced the best results on both machine- and
human-translated data, while the RemBERT gave comparable results
even when only fine-tuned on the English dataset.

The results show that the application of machine-translated data
produced by our method leads to better results on smaller multilingual
question answering models, as compared to fine-tuning them using the
original, English, data. On the other hand, the results for larger models
were mostly unaffected by the language of the dataset used to train
them. The most notable benefit is the ability to fine-tune monolingu-
al models, which would otherwise be unusable. Our experiments also
show that this machine-translated data is not suitable for the purpose
of testing the models. The impact of the quality of the translation servi-
ce is minor and varies depending on the model.

The testing procedure could be improved by using a dataset that
was already manually translated to Slovene, which would allow us to
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benchmark our results against it as well. The experiment could also
be expanded by including more datasets, such as Natural Questions
(Kwiatkowski et al., 2019), and other models, such as Microsoft’s mDe-
BERTaV3. Additionally, further effort could be dedicated to ascertaining
the optimal parameters for fine-tuning the question answering models.
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Appendix A: Translation examples

Below are some examples of two machine translations and a human
translation, where some specific differences, which occur more times,
can be seen.

1. Example of context segment (excerpt)

Original

o The Northern Chinese were ranked higher and Southern
Chinese were ranked lower because southern China wi-
thstood and fought to the last before caving in.

eTranslation

o Severna Kitajci so bili uvrséeni vi§je in juzna Kitajci so bili
uvrsceni nizje, ker je juzna Kitajska zdrzala in se borila do
zadnjega pred jamarstvom.

Google Translate

o Severni Kitajci so bili uvrséeni visje, juzni Kitajci pa nizje, ker
je juzna Kitajska zdrzala in se borila do zadnjega, preden je
popustila.

Human translation

o Severni Kitajci so bili uvrsceni visje in juzni Kitajci so bili
uvrsceni nizje, ker se je juzna Kitajska pred predajo upira-
la in se borila do zadnjega.

Examples of answerable question segment

Original

Who was Al-Banna’s assassination a retaliation for the prior
assassination of?

What plants create most electric power?

eTranslation

Kdo je bil Al-Bannin umor mascevanja zaradi predhodnega
umora?

Katere rastline ustvarjajo najvec elektricne energije?
Google CT

Komu je bil atentat Al-Banne povracilo za prejsnji atentat?
Katere rastline proizvajajo najvec elektricne energije?
Human translation

Al-Bannov umor je bil mascevanje za Cigav predhodni umor?
Kateri obrati ustvarjajo najvec elektri¢ne energije?
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3. Example of impossible question segment

«  Original
o What Book of the Bible is knowledge of the law traced
back to?

- eTranslation
o Do katere knjige Svetega pisma je znano pravo?
« Google CT
o Od katere svetopisemske knjige sega znanje o zakonu?
« Human translation
o 'V kateri svetopisemski knjigi Ze zasledimo poznavanje
prava?

Appendix B: HTML Structure

<data class=0>

<paragraph class=0>
<context>The Normans (Norman: Nourmands; French: Normands; Latin:
Normanni) were the people who in the 10th and 1lth centuries gave
their name to Normandy, a region in France. They were descended
from Norse (“Norman” comes from “Norseman”) raiders and pirates
from Denmark, Iceland and Norway who, under their leader Rollo,
agreed to swear fealty to King Charles III of West Francia. Through
generations of assimilation and mixing with the native Frankish
and Roman-Gaulish populations, their descendants would gradually
merge with the Carolingian-based cultures of West Francia. The
distinct cultural and ethnic identity of the Normans emerged ini-
tially in the first half of the 10th century, and it continued to
evolve over the succeeding centuries.</context>

<gas class=0>

<question>In what country is Normandy located?</question>

<answer class=0>

<text>France</text>

</answer>

</gas>

<gas class=1>

<question>When were the Normans in Normandy?</question>

<answer class=0>

<text>10th and 11lth centuries</text>
<in context>The Normans (Norman: Nourmands; French: Normands; La-
tin: Normanni) were the people who in the <b>10th and 1lth cen-
turies</b> gave their name to Normandy, a region in France. They
were descended from Norse (“Norman” comes from “Norseman”) raiders
and pirates from Denmark, Iceland and Norway who, under their le-
ader Rollo, agreed to swear fealty to King Charles III of West
Francia. Through generations of assimilation and mixing with the
native Frankish and Roman-Gaulish populations, their descendants
would gradually merge with the Carolingian-based cultures of West
Francia. The distinct cultural and ethnic identity of the Normans
emerged initially in the first half of the 10th century, and it
continued to evolve over the succeeding centuries.</in_context>
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</answer>
<answer class=1>
<text>in the 10th and 1lth centuries</text>

<in_context>The Normans (Norman: Nourmands; French: Normands; La-
tin: Normanni) were the people who <b>in the 10th and 11th cen-
turies</b> gave their name to Normandy, a region in France. They
were descended from Norse (“Norman” comes from “Norseman”) raiders
and pirates from Denmark, Iceland and Norway who, under their le-
ader Rollo, agreed to swear fealty to King Charles III of West
Francia. Through generations of assimilation and mixing with the
native Frankish and Roman-Gaulish populations, their descendants
would gradually merge with the Carolingian-based cultures of West
Francia. The distinct cultural and ethnic identity of the Normans
emerged initially in the first half of the 10th century, and it
continued to evolve over the succeeding centuries.</in context>

</answer>
</gas>

AN\

</paragraph>

AN\

</data>

Appendix C: Detailed results

Table 10: Full comparison of the results of various models and their fine-tuning configura-
tions on the human-translated subset of SQUAD 2.0 (N=285), and the subsets containing the
same question from the original English dataset and the two machine-translated datasets

Original eTranslation  Google CT Human
Fine-Tuning [%] [%] [%] Transl.
Model Name E— 1%]
Exact F1 Exact F1 Exact F1 Exact F1
Original 761 784 428 482 53.0 559 551 582
M-BERT eTranslation 58.2 62.6 58.6 64.5 68.7 734 70.9 74.0

Google CT 59.3 651 589 648 667 714 694 736

CroSloEngual

BERT

Original 73.3 755 53.0 608 575 634 611 651
eTranslation 59.6 63.1 51.6 58.8 582 645 60.0 63.6
Google CT 55.8 58.8 60.7 665 618 66,6 70.2 73.6

SloBERTa 2.0

eTranslation  59.3 65.0 649 722 695 761 709 749
Google CT 61.8 652 614 680 663 729 73.0 783

Original 83.5 855 614 691 709 758 78.6 81.6

XLM-R Large  eTranslation 79.3 826 66.0 73.1 712 769 761 811

Google CT 79.3 823 635 709 712 77.4 768 814

Original 84.9 87.2 642 714 691 743 740 795

RemBERT eTranslation  80.0 841 649 729 702 766 719 786

Google CT 80.4 848 632 716 702 760 779 815

Note. Specific parameters used in fine-tuning are presented in Table 5.
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Table 11: Full comparison of the results of various models and their fine-tuning configura-
tions on the English SQuUAD 2.0 evaluation dataset and the two Slovene machine-translated
SQuAD 2.0 evaluation datasets (N=11.680)

Fine-Tuning Oriiginal eTranslation Google CcT
Model Name A [%] [%] [%]
Exact F1 Exact F1 Exact F1
Original 75.8 78.9 52.7 59.2 57.1 61.9
M-BERT eTranslation 63.7 68.2 61.7 68.3 65.7 70.7
Google CT 64.4 68.9 61.4 67.9 66.9 71.3
Original 72.9 76.3 56.2 63.5 61.5 66.8
grEORSTIOE”g“al eTranslation  63.6 682 583 655 623 683
Google CT 61.4 65.7 59.8 66.5 65.3 70.0
SIBERTa 2.0 eTranslation 60.6 64.7 66.6 73.7 71.4 76.8
Google CT 63.9 66.9 65.6 72.8 72.3 77.0
Original 83.4 86.3 67.1 74.8 73.4 78.5
XLM-R Large eTranslation 79.0 83.0 68.0 75.6 72.3 78.3
Google CT 80.9 84.4 68.0 75.5 75.3 80.1
Original 84.5 87.5 67.1 71.4 69.1 74.3
RemBERT eTranslation 79.1 83.9 66.8 72.9 70.2 76.6
Google CT 80.1 84.5 67.0 71.6 70.2 76.0

Note. The English dataset only contains the questions pre-set in its Slovene counterpart.
Specific parameters used in fine-tuning are presented in Table 5.

Prilagoditev angleSkega korpusa in sistema za odgovarjanje na
vprasanja za slovenski jezik

Pomanjkanje ustreznih podatkov za ucenje je ena od klju¢nih teZav pri raz-
voju slovenskih modelov za odgovarjanje na vprasanja (QA). Sodobna orodja
za strojno prevajanje lahko to teZavo reSijo, vendar pa se pri njihovi uporabi
soo¢imo z novih izzivom: odgovori se morajo natan¢no ujemati z deli dane-
ga konteksta, kjer ta odgovor je, saj model odgovorov ne generira, temvec
le isCe. Kot resitev predlagamo metodo, kjer odgovore prevajamo skupaj s
kontekstom, kar poveca verjetnost, da bo odgovor preveden v enaki obliki.
Ucinkovitost te metode ocenjujemo na naboru podatkov SQUAD 2.0, preve-
denem z uporabo storitev eTranslation in Google Cloud, kjer se z njeno upo-
rabo deleZ neujemanj odgovora in konteksta zmanjSa s 56 % na 7 %. Pre-
vedene podatke nato ocenimo z uporabo razlicnih QA modelov, ki temeljijo
na arhitekturi transformer, in preu¢imo razlike med podatkovnimi nizi in
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konfiguracijami modelov. Da zagotovimo ¢im bolj realisti¢ne rezultate, mod-
ele testiramo na Cloveskih prevodih majhnega deleza izvirne zbirke podatkov.
Rezultati kaZejo, da se glavne prednosti uporabe strojno prevedenih podatkov
pokaZejo pri natanénem prilagajanju (angl. fine-tuning) manjsih vecjezi¢nih
modelov in enojezi¢nih modelov. Vecjezicni CroSloEngual BERT model je na
primer dosegel 70,2 % tocnih ujemanj pri testiranju na slovenskih podatkih
v primerjavi s 73,3 % tocnih ujemanj pri testiranju na angleskih podatkih.
Medtem ko so bili rezultati pri vec¢jih modelih podobni, pri cemer je RemBERT
dosegel 77,9 % to€nih ujemanj na slovenskih podatkih v primerjavi z 81,1 %
na angleSkih podatkih, so se ti obnesli podobno tudi pri natanénem prilaga-
janju na angleskih podatkih, kar pomeni, da jih strojno prevedeni podatki niso
bistveno izboljsali.

Kljucne besede: sistemi za odgovarjanje na vprasanja, strojno prevajanje,
vecjezicni modeli
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Vecina sodobnih sistemov za strojno prevajanje temelji na arhitekturi nevron-
skih mreZ. To velja za spletne ponudnike strojnega prevajanja, za raziskoval-
ne sisteme in za orodja, ki so lahko v pomoc¢ poklicnim prevajalcem v njihovi
praksi. Ceprav lahko sisteme nevronskih mre? uporabljamo na obi¢ajnih cen-
tralnih procesnih enotah osebnih racunalnikov in streznikov, je za delovanje
s smiselno hitrostjo potrebna uporaba grafi¢nih procesnih enot. Pri tem smo
omejeni z velikostjo slovarja, kar zmanjSuje kakovost prevodov. Velikost slo-
varja besednih enot je Se posebej pere¢ problem visoko pregibnih jezikov.
Resujemo ga z uporabo podbesednih enot, s katerimi doseZzemo vecjo po-
kritost jezika. V ¢lanku predstavljamo razlicne metode razcepljanja besed na
podbesedne enote z razlicno velikimi slovarji in primerjamo njihovo uporabo
v strojnem prevajalniku za jezikovni par slovensc¢ina-anglescina. V primerjavo
vkljucujemo Se prevajalnik brez razcepljanja besed. Predstavljamo rezultate
uspesnosti prevajanja z metriko BLEU, hitrosti u¢enja modelov in hitrosti pre-
vajanja ter velikosti modelov. Dodajamo pregled prakti¢nih vidikov uporabe
podbesednih enot v strojnem prevajalniku, ki ga uporabljamo skupaj z orodji
za racunalniSko podprto prevajanje.

Kljucne besede: strojno prevajanje, velikost slovarja, podbesedne enote,
grafi¢ne procesne enote
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1 Uvod

Strojno prevajanje je postopek avtomatskega prevajanja besedil iz ene-
ga naravnega jezika v drugega. Dolgo ¢asa je bilo v praksi zavrnjeno za-
radi slabe kakovosti prevodov ali pa je celo ponujalo vir humorja zaradi
nesmiselnih in smesnih prevodov. V zadnjih letih se je kakovost stroj-
nega prevajanja bistveno izboljSala, kar je privedlo do njegove uporabe
v prevajalski praksi.

1.1 Pristopi strojnega prevajanja

Od svojih zaCetkov do danes so se pristopi strojnega prevajanja narav-
nega jezika veckrat spremenili (Sepesy Maucec in Donaj, 2019). Za-
Cetki segajo v 50. leta prejSnjega stoletja, ko so prvi sistemi za preva-
janje temeljili na pravilih. Kasneje so se pojavili sistemi, ki so izhajali iz
primerov prevodov. Algoritmi so iskali podobne pare stavkov na obeh
straneh jezikovnega para. Sledilo je strojno prevajanje na podlagi stati-
stiénih modelov (Brown idr., 1993) in nekje od leta 2015 naprej stroj-
no prevajanje, ki temelji na uporabi nevronskih mrez in trenutno daje
najboljSe rezultate (Bahdanau idr., 2014; Vaswani idr., 2017). Uporaba
nevronskih mrez zahteva dovolj veliko racunsko zmogljivost sistemov
in velike mnoZice u¢nega gradiva, ki morajo biti na voljo, da lahko nau-
¢imo modele za prevajanje. Prav razpoloZljivost obojega v zadnijih letih
je bila povod za nedavni razcvet nevronskega strojnega prevajanja (Sta-
hlberg, 2020).

Sodobni pristopi strojnega prevajanja temeljijo na treh osnovnih
arhitekturah nevronskih mrez: nevronske mreZe s povratno zanko (Re-
current Neural Network — RNN), konvolucijske nevronske mreze (Con-
volutional Neural Network — CNN) in arhitektura transformerjev s sa-
mo-pozornostjo (self-attention), ki so danes najbolj pogoste.

1.2 Tehnicniizzivi
Nevronsko strojno prevajanje prinasa tehnicne izzive. V praksi je nujna
uporaba grafi¢nih procesnih enot (Graphical Processing Unit — GPU), ki

imajo omejeno velikost delovnega pomnilnika, zaradi ¢esar v doloce-
nih primerih ne moremo uporabljati poljubno velikih nevronskih mrez.
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Velikost nevronske mreZe oz. modela za prevajanje v strojnem preva-
jalniku je odvisna od izbrane arhitekture, nastavitev hiperparametrov
nevronske mreze in velikosti slovarja. Omejena velikost delovnega po-
mnilnika nam tako omejuje velikost slovarja, kar pomeni slabo pokritost
besedisca jezika in posledi¢no dodatne napake pri prevajanju. Uporaba
sistemskega delovnega pomnilnika ni prakticna, saj je komunikacija z
njim nekajkrat pocasnejSa in v nekaterih orodjih ni podprta. Tudi jeziki,
med katerimi prevajamo, predstavljajo razli¢ne izzive zaradi svojih spe-
cifiénih lastnosti. Raziskave se veCinoma osredotocajo na lastnosti, ki
izvirajo iz morfologije jezika. Taksni lastnosti sta na primer pregibanje
besed (CesScina, slovenscina) in sestavljanje besed (nemscina, kitajSci-
na). Obe imata za posledico velik slovar besed (Tamchyna idr., 2017).

1.3 Orodja za racunalniSko podprto prevajanje

Orodja za racunalnisko podprto prevajanje (Computer-Aided Transla-
tion — CAT) omogocajo uporabo pomnilnikov prevodov — seznamov ze
nastalih prevodov besed ali besednih zvez, ki jih prevajalec uporablja v
nadaljevanju dela, ne omogocajo pa prevajanja neznanih fraz, ki niso na
seznamu. Sodobna orodja podpirajo tudi strojno prevajanje. OPUS-CAT
MT Engine! je primer uporabniku prijaznega sistema za strojno preva-
janje, ki ga lahko uporabljamo na racunalniku s sistemom Windows. Za
ta sistem je na voljo vti¢nik za razliCna orodja CAT, kot so Trados Stu-
dio, memoQ in OmegaT. S tem lahko strojno prevajanje priblizamo po-
klicnim prevajalcem. Naloga prevajalca je v tem primeru popravljanje
napak, ki se pojavijo v strojnih prevodih. Ce so strojni prevodi v osnovi
dovolj dobri, prevajalec porabi manj ¢asa za popravljanje, kot bi ga po-
treboval za ro¢no prevajanje (Etchegoyhenidr., 2014). Vticnik prevajal-
cu omogoca tudi ucenje modelov za strojno prevajanje oz. njihovo pri-
lagajanje na izbrano domeno. To pa hkrati pomeni, da mora prevajalec
poznati osnovne tehni¢ne izzive u¢enja modelov. Nekatere med njimi
naslavljamo v tem ¢lanku.

TakSen nacin uporabe strojnega prevajanja je smiseln tudi v prime-
ru zaupnih besedil, saj le-ta ne zapustijo racunalnika prevajalca. To pa
ne drzi v primeru uporabe spletnih storitev za prevajanje.

1 https://helsinki-nlp.github.io/OPUS-CAT/
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Se vedno je za tipinega prevajalca uporaba lastnega strojnega
prevajalnika morda bolj zahtevna kot uporaba preprostih pomnilnikov
prevodov. Del izziva je izbira pravega modela prevajanja. Zelimo, da
daje model dovolj kakovostne prevode, hkrati pa moramo zagotoviti,
da ga uporabnik sploh lahko zaZene na svoji strojni opremi.

1.4  Struktura ¢lanka

V Clanku bomo predstavili razlicne podatkovno vodene metode za
razcepljanje besed, s katerimi zmanjSamo velikost slovarja in v celoti
pokrijemo jezik. Izbrali smo metode, ki so dobro znane in uveljavlje-
ne, vendar temeljijo na razlicnih optimizacijskih kriterijih. Te metode
bomo uporabili na primeru strojnega prevajanja med slovenscino in
anglescino. Predstavili bomo rezultate uspesnosti prevajanja, hitrosti
uCenja in prevajanja ter velikosti izdelanih modelov in njihove porabe
pomnilnika GPU. Vse metode bomo primerjali z besednim modelom
brez razcepljanja.

V diskusiji bomo dodali prakti¢ne vidike uporabe takSnih pristopov
v strojnem prevajanju ob uporabi lastne strojne opreme.

Ta Clanek je razSirjena verzija prispevka na konferenci Jezikovne teh-
nologije in digitalna humanistika 2022 in predstavlja podrobnejso pred-
stavitev uporabljenih metod, dodatne rezultate in razsirjeno diskusijo.

2 Slovarske enote v strojnem prevajanju

Najbolj intuitivna izbira slovarske enote prevajalnika je beseda, ki je
najpogosteje izbrana osnovna enota v drugih postopkih jezikovnih teh-
nologij. Prinasa pa Stevilne izzive. Za dovolj dobro pokritost besedisca
jezika so potrebni veliki slovariji, kar je Se posebej izrazit problem pri
visoko pregibnih jezikih, kot je slovenscina. Posledica premajhnih slo-
varjev je visok delez neznanih besed oz. besed izven slovarja, ki mo¢no
zmanjSa kakovost prevodov.

Za obvladovanje omenjenih teZav so bile predlagane razlicne al-
ternativne slovarske enote. Kot najmanjsa slovarska enota je bila upo-
rabljena ¢rka oz. znak, ki se je izkazal kot zelo robustna enota, manj
obcutljiva na Sum in razlike v domeni u¢nega in testnega korpusa
(Heigold, Varanasi, Neumann, & van Genabith, 2018; Gupta, Besacier,
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Dymetman, & Gallé, 2019). Potrebne so dolo¢ene prilagoditve v arhi-
tekturi nevronske mreze, saj je dolzina segmenta nekajkrat daljSa od
segmenta, ki kot slovarske enote uporablja besede. Posledica je slabse
modeliranje odvisnosti na velikih razdaljah v besedilih.

Preizkusene so bile tudi slovarske enote, ki so po velikosti med
¢rko in besedo — podbesedne enote. Podbesedne enote, dobljene s
podatkovno vodenim razcepljanjem, ki kot enoto ohranja pogosta za-
poredja Crk, so se v splosnem izkazale kot najbolj ucinkovite, saj v vecji
meri ohranjajo sintakticne in semanti¢ne lastnosti (Sennrich idr., 2016;
Banerjee in Bhattacharyya, 2018). Ker je beseda lahko razcepljena na
vec razliénih nacinov, je bila predlagana metoda regulacije razcepljanja
(Kudo, 2018). Kot slovarsko enoto bi lahko uporabili tudi jezikoslovno
enoto morfem, vendar bi za pravilno delitev besed v algoritmu razce-
pljanja na morfeme potrebovali slovni¢no znanje. Podobno lahko recCe-
mo za delitev besed na zloge.

Smiselnost razcepljanja besed na manjse slovarske enote kazejo
tudi druga sorodna dela, ki se lotevajo nevronskega prevajanja za mor-
folosko bogate jezike (Tukeyev idr., 2020; Marco idr., 2022).

Osnova za uc¢enje modelov prevajanja so vzporedni korpusi bese-
dil, ki vsebujejo poravnane segmente besedila. Poravnanost segmen-
tov pomeni, da imata oba segmenta enak pomen in sta prevod drug
drugega. Obicajno so segmenti posamezne povedi, vendar so pogosti
primeri, kjer je ena poved v nekem jeziku poravnana z dvema ali celo
veC povedmi v drugem jeziku. Korpus ni uporaben le za ucenje preva-
jalnika, ampak tudi za uc¢enje modelov za razcepljanje besed na pod-
besedne enote.

V nadaljevanju opisujemo razli¢ne postopke razcepljanja, ki smo
jih uporabili v ¢lanku. Pri tem bo poudarek na postopku BPE, ki se naj-
pogosteje uporablja. Vsi opisani postopki so podatkovno vodeni. To po-
meni, da so modeli za razcepljanje besed nauceniizkljuéno na korpusu,
sami postopki pa so neodvisni od jezika.

2.1 Postopek Byte-Pair Encoding

Postopek BPE (Byte-Pair Encoding) je bil prvotno razvit kot postopek
za stiskanje podatkov, ki deluje z iterativno zamenjavo najpogostejsih
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parov simbolov z novimi posameznimi simboli. Sennrich in drugi (Sen-
nrich idr., 2016) so ta algoritem priredili za namen razcepljanje besed.

V postopku se najpre;j inicializira slovar, ki vsebuje vse ¢rke in dru-
ge znake (Stevke, locila, matematicni simboli itd.), ki se pojavijo v kor-
pusu, ter posebni simbol za konec besede. Vsebina korpusa se tako
obravnava kot zaporedje simbolov, ki so v prvem koraku le ¢rke in drugi
znaki. Nato sledi iterativni postopek, v katerem algoritem poisce naj-
pogostejSi par zaporednih simbolov in se le-ta povsod nadomesti z no-
vim simbolom. Te iterativne korake imenujemo zdruZevanija, pri Cemer
pogostost parov simbolov izraCunavamo na celotnem uc¢nem korpusu.
Pri postopku preskoc¢imo zdruzevanija, ki bi vklju¢evala simbol za konec
besede, kar v koncnem korpusu prepreci zdruzevanje besed, namesto
njihovega razcepljanja. Tako nastane kon¢ni slovar podbesednih enot
(zdruzeni simboli) ter model, ki vsebuje seznam zdruzevan|.

Parameter postopka je Stevilo zdruzevanj in neposredno vpliva
na velikost slovarja. Natancna velikost slovarja je enaka vsoti Stevila
zdruZevanj in Stevila simbolov v zacetnem koraku. Dovolj veliko Stevilo
zdruzevanj pomeni, da se nekatere besede v celoti zdruzijo nazaj v en
simbol, enak izvorni besedi.

NajpogostejSe besede v korpusu se pri uporabi modela ohranijo
kot celote, redkejSe pa se razcepijo na enote iz nastalega slovarja. Ker
so v tem slovarju tudi posamezne crke, je skoraj zagotovljeno, da bo
vsaka beseda ustrezno razcepljena in bo delez enot izven slovarja enak
ni¢. Izjeme so zelo redke in se lahko pojavijo, ko v testnem besedilu

zasledimo znak, ki se v uénem korpusu ne pojavi.

1: d-r-z-a-v-e &-l-a-n-i-c-e b-0-d-0 p-r-e-g-l-e-d-a-l-e s-e-z-n-a-m-e i-n o-d

2: d-r-z-a-v-e ¢-l-a-n-i-c-e b-o0-d-o pr-e-g-l-e-d o-d

5: d-r-z-a-v-e ¢-l-an-i-c-e b-o-d-o pr-e-g-l-e-d o-d

10: d-r-z-av-e ¢-l-an-i-c-e b-o-d-o pr-e-g-l-ed-a-l-e s-e-z-n-a-m-e i-n o-d

20: d-r-z-av-e ¢-l-an-i-c-e b-od-o pr-e-g-l-ed-a-l-e s-e-z-na-m-e in o-d i-z-d-a-j-a-te-1j-i
o-d
o-d
o-d

e-1-3
—a-t-e-1-j-
—e-1-j-
e-1-3
j-i

1l-e
1l-e

|
|

a
|

o

50: dr-z-av-e ¢-l-an-i-c-e b-od-o pre-g-l-ed-al-e se-z-na-m-e in iz-d-a-j-a-te-lj-i-c-e
100: drzav-e ¢-l-an-i-c-e b-od-o pre-g-l-ed-al-e se-z-na-m-e in iz-da-ja-te-lj-i-c-e
200: drzav-e ¢lan-ic-e b-od-o pre-g-led-al-e se-z-na-m-e in iz-da-ja-te-lj-ic-e
500: drzave Clanice bodo pre-gled-al-e se-z-na-me in od iz-da-ja-te-lj-ic-e

1000: drzave Clanice bodo pregled-ale se-z-na-me in od iz-da-ja-te-lj-ic-e
2000: drzave ¢lanice bodo pregled-ale se-zna-me in od iz-da-ja-telj-ic-e
5000: drzave Clanice bodo pregled-ale sezna-me in  od izda-ja-telj-ice
10000: drzave Glanice bodo pregled-ale sezna-me in  od izda-ja-telj-ice

Slika 1: Ponazoritev delovanja postopka BPE na izbranem segmentu besedila z razlicnim
Stevilom zdruZevanj od 1 do 10.000.

Na Sliki 1 so prikazani rezultati razcepljanja izbranega segmenta
besedila s postopkom BPE, Ce uporabimo razli¢na Stevila zdruzevanj pri

280



Prakticni vidiki uporabe podbesednih enot v strojnem prevajanju slovenscina-anglescina

ucenju modela. Meje med podbesednimi enotami so na sliki prikazane
z vezaji. Brez zdruzevanj se vse besede najprej razdelijo na posamezne
Crke. V prvi vrstici na sliki je rezultat po enem koraku zdruZevanja. Ker je
najpogostejSi par zaporednih simbolov »p« in »0«, ki se vtem segmen-
tu besedila ne pojavi, so vse besede Se vedno razdeljene na ¢rke. Drugi
najpogostejSi par simbolov v uénem korpusu je »p« in »r«, kar lahko
opazimo v drugi vrstici na sliki, kjer sta ta dva simbola zdruzena v be-
sedi »pregledale«. Z veCanjem Stevila zdruzevanj se zacnejo zdruzevati
Se nadaljnji simboli. Na primer, med vrsticama, ki predstavljata 500 in
1000 zdruzevanj, lahko v besedi »pregledale« vidimo, da sta se zdruZila
para simbolov »pre« in »gled« ter »al« in »e«.

Avtorji v (Sennrich idr., 2016) so predstavili implementacijo algo-
ritma in predlagali moznost skupnega u¢enja razcepljanja (Joint BPE),
kjer uporabimo besedilo v obeh jezikih vzporednega korpusa kot u¢no
gradivo za model razcepljanja. Tako tvorimo en model, ki vsebuje vsa
zdruzevanja, in po en slovar za vsak jezik v paru. Tako kot prej pri tem
postopku nastavimo Stevilo zdruzevanj in s tem skupno Stevilo zdruze-
nih simbolov. Ni nujno, da se vsi zdruzeni simboli pojavijo v obeh jezi-
kih. Posledi¢no sta slovarja za oba jezika manjsa od Stevila zdruzevan;.

2.2 Orodje Morfessor

Program Morfessor (Creutz in Lagus, 2002) je bil razvit v Zelji po razce-
pljanju besed v kompleksnih jezikih na podbesedne enote, ki priblizno
ustrezajo morfemom — najmanjSim enotam besede, ki nosijo pomen.
Zelja je bila, imeti podatkovno voden postopek, ki deluje za ve¢ jezikov
brez dodatnega slovni¢nega znanja in zgradi slovar jezikovnih enot, ki je
manijsi in bolj splosen kot slovar besed.

Predpostavka delovanja algoritma je, da so besede sestavljene iz
zaporedja ve¢ segmentov, kot je to tipi¢no v aglutinativnih jezikih. Raz-
vita sta bila dva algoritma. Prvi temelji na principu najkrajse dolzine
opisa, drugi pa na principu najvecje verjetnosti. Uporabili smo prvega.

Cilj algoritma je najti slovar podbesednih enot, ki daje optimalno
vrednost funkcije cene (cost function), ki vsebuje dva dela: ceno izvor-

nega besedila T in ceno slovarja V. Ceno opiSemo z
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C=C(T)+C(V) =— Z log p(m;) + Z k- 1(m;),

m;ET m;ev

kjer je m podbesedna enota, T je besedilo, V je slovar, [(m)) je dolzi-
na podbesedne enote m; (Stevilo Crk) in k je Stevilo bitov, ki so potrebni
za predstavitev ene Crke in se lahko postavi na 5. Verjetnost posame-
zne podbesedne enote v besedilu p(m;) izraCunamo z oceno najvecje
verjetnosti kot razmerje med absolutno frekvenco te enote in Stevilom
vseh enot v besedilu.

V svojem delu smo uporabljali novejSo implementacijo programa
— Morfessor 2.0 (Virpioja idr., 2013). Iskalni algoritem v tej implemen-
taciji poiS€e nabor podbesednih enot, ki optimizirajo funkcijo cene, pri
tem lahko rocno izbiramo uteZi za obe komponenti funkcije cene ali
pa izberemo Zeleno velikost slovarja. Mi smo v vseh primerih uporabe
izbrali velikost slovarja.

2.3 Unigramski modeli

Zadnja metoda, ki smo jo pogledali, je razcepljanje besed na podlagi
uporabe unigramskega modela (Kudo, 2018). V unigramskem modelu
je verjetnost besedila oz. zaporedja podbesednih enot x=(x1, X5 ... Xp)
modelirana kot produkt verjetnosti posameznih enot tega zaporedia:

M
P = | [peo,
i=1

kjer je M dolzina besedila in p(x;) verjetnost i-te enote v besedilu.
Pri tem so vse podbesedne enote v slovarju in vsota verjetnost vseh
enot mora biti enaka 1.

NajverjetnejSe razcepljanje x” besed vhodnega besedila X je tisto,
za katerega velja

x" = arg max P(x),
xeS(X)

kjer je S(X) mnozica vseh moznih razcepljanj besed v besedilu X.
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Verjetnosti posameznih unigramov podbesednih enot lahko dolo-
¢imo z algoritmom EM (Expectation Maximization), optimalno razce-
pljanje besed pa najdemo z Viterbijevim algoritmom (Kudo, 2018).

Primer implementacije opisanega postopka najdemo v orodju Sen-
tence Piece (Kudo in Richardson, 2018), v katerem so implementirani
Se drugi postopki, vklju¢no z BPE. Tudi v tem orodju lahko izhajamo iz
Zelene velikosti konénega slovarja.

2.4 Izbirain primerjava postopkov

Priizvedbi eksperimentov smo izbrali 4 kombinacije razcepljanja besed

in uporabljenega orodja:

« Joint BPE — postopek BPE s skupnim ucenjem zdruzevanja na
vzporednem korpusu in implementacijo Rica Sennricha, imenova-
no Subword NMT.

+  MRF - postopek na principu najkrajSe dolZine opisa, kjer se utezi v
funkciji cene prilagodijo glede na Zeleno velikost slovarja in imple-
mentacijo Morfessor 2.0.

+ SP-BPE - postopek BPE z loCenim ucenjem zdruzevanja na
vsaki strani vzporednega korpusa in implementacijo v orodju
SentencePiece.

« SP-UG - postopek na podlagi unigramskih jezikovnih modelov in
implementacijo v orodju SentencePiece.

Dodatno smo vse eksperimente ponovili Se z modelom, v katerem
ne uporabljamo razcepljanja besed.

3 Eksperimentalni sistem

3.1 Korpusi

Eksperimenti so bili izvedeni na prosto dostopnem vzporednem kor-
pusu ParaCrawl, razli¢ica 7.1 (Bandn idr., 2020). Korpus je bil zgrajen
iz besedil s spletnih strani, ki imajo dovolj dvojezicne vsebine. Stra-
ni in besedila so bili najdeni s pomocjo obstojecih statistik organiza-
cije CommonCrawl. Korpus je bil samodejno poravnan. Za jezikovni
par slovenscina-anglescina vsebuje priblizno 3,7 milijona poravnanih
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segmentov, kar predstavlja 60,9 milijona besed na slovenski in 65,5
milijona besed na angleski strani. Do danes je bil korpus ParaCrawl ze
razSirjen in za jezikovni par slovensc¢ina-anglescina vsebuje priblizno
7,5 milijona segmentov.

Korpus smo razdelili na 3 dele: u¢ni korpus, razvojni korpus in te-
stni korpus. Razvojni korpus je namenjen sprotni validaciji tekom uce-
nja strojnega prevajalnika, testni korpus pa konénemu testiranju in vre-
dnotenju rezultatov. Za vsakega izmed teh dveh korpusov smo izbrali
2.000 naklju¢nih segmentov besedila iz izvornega korpusa. Preostanek
je bil uporabljen kot u¢ni korpus.

3.2 Predprocesiranje

Nad vsemi deli korpusov smo izvedli standardno predprocesiranje za
strojno prevajanje: Cis€enje, normalizacijo loCil, tokenizacijo in trueca-
sing. U¢ni korpus smo uporabili tudi za u€enje modela za truecasing.

V koraku CiS¢enja smo iz datotek izloCili odvecne presledke, prazne
vrstice in vrstice, ki presegajo doloceno dolzino (Stevilo besed) ali pa
presegajo razmerja med Stevilom besed vtem segmentu v enem jeziku
in Stevilom besed v istem segmentu v drugem jeziku. Taksni segmenti
bi lahko ovirali algoritem ucenja. Velikost predprocesiranega korpusa je
zato rahlo manjsa od velikost izvornega korpusa.

V koraku normalizacije loCil smo uredili sti¢nost loCil ter zamenjali
nekatera locil, ki jih ne najdemo v naboru ASCII znakov, z ustreznimi
locili iz nabora. S tem se zmanjSata raznolikost locCil in pomanjkanje
podatkov za nekatere redke pojavnice v jeziku, kar lahko predstavlja
tezavo pri ucenju velikega Stevila parametrov v modelih.

V koraku tokenizacije smo besedilo razdeli na pojavnice tako, da
smo vrinili presledke med besede in sti¢na locila, nismo jih pa vrinili
med besede in pike, ki skupaj predstavljajo krajSave, kot so: npr., dr., St.
itd., saj krajSave predstavljajo eno besedo in jih zelimo po tokenizaciji
obdrZati kot eno pojavnico.

V koraku truecasing smo odpravili velike zaCetnice na zacetku po-
vedi, razen Ce so te besede lastna imena ali druge besede, ki jih vedno
pisSemo z veliko zaCetnico (npr. svojilni pridevniki ali v anglescini zaimek
»I«). Ponovno je namen zmanjSanje pomanjkanja podatkov.
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or: Dr. Ivan Gasparovi€, predsednik Slovaske republike (julij 2005) — skulptura Venetski konj.
nm: Dr. Ivan GaSparovi€, predsednik Slovaske republike (julij 2005) - skulptura Venetski konj.
tk: Dr. Ivan GasparoviC, predsednik Slovaske republike ( julij 2005 ) - skulptura Venetski konj .
tc: dr. Ivan GaSparoviC, predsednik Slovaske republike ( julij 2005 ) - skulptura Venetski konj .

Slika 2: Segment besedila iz slovenske u¢ne mnozice v razli¢nih korakih predprocesiranja:
or — originalni zapis iz korpusa, nm — zapis po normalizaciji lo€il, tk — zapis po tokenizaciji,
tc — zapis po truecasing.

Na Sliki 2 je prikazan primer segmenta iz korpusa v posameznih ko-
rakih predprocesiranja, kjer vidimo spremembo pomisljaja v vezaj, spre-
membo sti¢nosti loCil in odpravo velike zacetnice na zacetku povedi. Konc-
ne velikosti vseh predprocesiranih korpusov so predstavljene v Tabeli 1.

Tabela 1: Stevilo segmentov besedila v uénem, razvojnem in testnem korpusu

Korpus Stevilo segmentov
Uéni 3.714.473
Razvojni 1.987

Testni 1.990

Skupaj 3.718.450

Vecina korakov predprocesiranja je namenjena zmanjsSanju po-
manjkanja podatkov. Besede, ki imajo vedno isti pomen, se brez pred-
procesiranja lahko pojavijo v razlicnih oblikah glede na to, ali so na za-
Cetku povedi (velika zacetnica) ali ne in ali ob njih stoji sti¢no locilo.
Prevajalnik locuje med temi oblikami zapisa. Tezave se lahko pojavijo
pri redkejSih besedah, saj se morda v u¢ni mnozici ne pojavijo v vseh
oblikah dovolj pogosto.

Po prevajanju dobimo rezultat v truecase obliki, zato je potrebno
postprocesiranje prevedenega besedila, kjer obnovimo velike zaCetni-
ce na zacetkih povedi in opravimo detokenizacijo tako, da poskrbimo za
ustrezno sticnost loCil.

3.3 Razcepljanja besed

Pri razcepljanju besed smo uporabili orodja, ki so opisana v prejSnjem
poglavju. Ucni del korpusa smo uporabili za ucenje modela razceplja-
nja, nato smo naucene modele uporabili za razcepljanje vseh delov
korpusa. Tako smo dobili razlicice razcepljenih korpusov.

285



Slovenscina 2.0, 2023 (1) | Articles

Ker smo izhajali iz Zelje po razli¢nih velikostih koncnih slovarjev,
smo spreminjali ustrezne parametre pri uporabi orodij za ucenje raz-
cepljanja. Pri tem orodja uporabljajo te parametre na razli¢ne nacine,
kar pomeni, da velikosti koncnih slovarjev niso natancno ustrezale
nastavljenim vrednostim parametrov. Zelene vrednosti, ki smo jih na-
stavili, so: 10.000, 15.000, 20.000, 25.000, 30.000, 40.000, 50.000,
60.000, 80.000, 100.000, 120.000 in 150.000. V Tabeli 2 so prikaza-
ne natancne velikosti slovarjey, ki jih dobimo na slovenski in angleski

uéni mnozici pri teh nastavitvah.

Tabela 2: Velikost izdelanih slovenskih (sl) in angleskih (en) slovarjev

Nastavitev Joint MRF (sl) SP-BPE SP-UG Joint MRF SP-BPE SP-UG

velikosti BPE (sl) (sb) (sb) BPE (en) (en) (en) (en)

10k 11.384 18.670 17.064 17.814 11.556 18.405 16.909 17.358
15k 16.273 28.251 25525 26.716 15.739 27.822 25455 26.177
20k 21.101 37.934 33.561 35534 19.631 37.664 33.595 34.779
25k 25.883 46.879 41.297 44175 23.299 46.298 41.395 43.051
30k 30.625 55.438 48.822 52.717 26.760 55.994 48.946 51.204
40k 39.890 73.766 63.478 69.530 33.593 73.960 63.132 66.839
50k 49.063 93.726 77.520 86.111 40.115 90.248 76.515 82.082
60k 58.155 109.989 91.015 102.242 46.404 105558 89.312 96.924
80k 76.152 143.018 117.134 133.892 58.788 133.679 113.496 125.572
100k 93.938 174.026 142.294 164.877 71.043 159.419 136.198 153.190
120k 111.646 205.658 166.442 195155 82.972 182.895 157.987 180.256
150k 138.006 238.620 201.334 239.515 101.013 210.425 188.859 218.140

Na Sliki 3 je prikazan primer segmenta, kjer smo besede razcepili
z uporabo vseh stirih postopkov. Uporabili smo ciljno velikost slovarja
20.000, saj so pri tej velikosti razcepljanja besed bolj pogosta in lazje
prikazemo vec razlik venem segmentu. Na sliki so mesta delitve besed
nakazana z vezaji.

Joint BPE: drzave c¢lanice bodo pregle-dale sezna-me in od izdaja-te-ljice ...
Morfessor: drzav-e ¢lanic-e bodo pregled-a-le seznam-e in od izdajatelj-ice
SP - BPE: drzave clanice bodo pregleda-le sezna-me in od izdaja-telji-ce ...

SP - Unigram: drzave ¢&lanice bodo pregleda-le seznam-e in od izdajatelj-ice

Slika 3: Primer segmenta besedila iz testne mnoZice z razcepljenimi besedami.
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V Tabeli 3 imamo navedena Stevila razcepljanj na testni mnoZzici.
V primeru, da je bila beseda razcepljena na dve podbesedni enoti, to
Stejemo kot eno razcepljanje. Ce je bila razdeljena na ve¢ podbesednih
enot, ustrezno stejemo vec razcepljanj. Iz podatkov vidimo padanje Ste-
vila razcepljanj z veCanjem nastavitve velikosti slovarja. Po pri¢akova-
njih vidimo vec razcepljanj na slovenskem besedilu, kot na angleSkem.

Slovenska testna mnozica vsebuje 36.994 pojavnic, angleska pa
39.874. Glede na podatke v tabeli lahko ugotovimo deleZ razcepljanj gle-
de na Stevilo pojavnic. Pri velikostih slovarjev okoli 200.000 na sloven-
skem besedilu 0z. 60.000 na angleSkem pade ta delez pod 10 %. Izjema
je pri razcepljanjih z orodjem Morfessor, kjer je ta deleZ Se vedno vedji.

Tabela 3: Stevilo razcepljanj besed na testni mnoZici

Nastavitev Joint MRF SP-BPE SP-UG Joint MRF SP-BPE SP-UG

velikosti BPE (sl) (sl) (sh) (sh) BPE (en) (en) (en) (en)

10k 21.317 26.579 17.802 17.715 14.786 17.045 12.546 11.514
15k 16.893 23.086 13.816 13.688 11.198 13.608 9.215 8.518
20k 14.035 20.970 11.461 11.510 9.019 11.504 7.503 7.005
25k 12.045 19.450 9.893 10.028 7.634 10.088 6.430 6.115
30k 10.588 18.362 8.781 8.980 6.715 9.347 5.680 5.507
40k 8.559 16.266 7.227 7.533 5.388 7.914 4.789 4.732
50k 7.186 15.079 6.187 6.646 4.474 7.162 4.217 4.271
60k 6.185 13.852 5.413 5.965 3.830 6.145 3.834 3.983
80k 4.862 12.673 4.455 5161 3.034 5.469 3.358 3.612
100k 3.963 10.874 3.803 4.655 2.482 4.699 3.082 3.436
120k 3.374 9.998 3.367 4.370 2.090 4.422 2.900 3.345
150k 2.713  9.459 2.910 4.084 1.697 4.003 2.742 3.249

V modelih brez razcepljanja besed smo uporabili natancne veliko-
sti slovarjev: 60.000, 80.000, 100.000, 125.000, 150.000, 200.000,
250.000 in 300.000.

V naslednjem koraku smo zgradili slovarje za vse razli€ice razce-
plienih uénih korpusov in za nerazcepljen besedni uéni korpus. Medtem
ko v razcepljenih korpusih slovarji pokrijejo celotni korpus, se pri bese-
dnem korpusu pojavijo besede izven slovarja. V Tabeli 4 smo prikazali
deleze besed izven slovarja (Out of Vocabulary — O0V) na testnem delu

korpusa za oba jezika. Po pricakovanjih vidimo, da so delezi vecji na
slovenski strani in da padajo z veCanjem slovarja.
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Tabela 4: DeleZ besed izven slovarja pri besednih slovarjih na slovenskem (sl) in angleskem
(en) testnem korpusu

Slovar 00V (sl) [%] 00V (en) [%]
60k 6,66 2,57
80k 5,38 2,07
100k 4,44 1,77
125k 3,74 1,50
150k 3,22 1,30
200k 2,53 1,08
250k 2,11 0,95
300k 1,82 0,85

3.4  Prevajalnik

Model prevajalnika je v vseh primerih nevronski strojni prevajalnik. 1z-
brali smo model Amun v orodju Marian NMT, ki sledi pristopu, opisa-
nem v (Bahdanau, Cho, & Bengio, 2014), in temelji na arhitekturi RNN
s celicami GRU (gated recurrent unit) z dimenzijo skritega stanja 1024
in dimenzijo vgrajenih vektorjev 512 (privzete nastavitve orodja). Nase
dosedanje izkusnje na tej mnoZici so kazale, da z uporabo arhitektu-
re transformer in samo-pozornosti ne dosezemo bistvenih izboljSav. V
nadaljevanju ¢lanka opisujemo tudi eksperimente in rezultate, ki poja-
snjujejo te izkusnje. DolZine segmentov besedila smo pri uc¢enju omejili
na 80 pojavnic (besed in locil oz. podbesednih enot in locil), kar pome-
ni, da upostevamo 99,7 % vseh segmentov v ucni mnozici brez razce-
pljanja. Pri modelih, kjer uporabljamo razcepljanje, tako upoStevamo
med 96,3 % in 99,5 % vseh segmentov. Omejitve dolzine segmentov
nismo povecevali, saj glede na omenjeno pokritost predvidevamo, da
ne bi prislo do znatnih sprememb rezultatov.

Ucenje smo izvajali 10 epoh s preverjanjem rezultata na razvojni
mnozici na vsakih 100 posodobitev parametrov modela. Najboljsi mo-
del glede na razvojno mnozico smo nato uporabili pri vrednotenju re-
zultatov na testni mnozici.

Pri prevajanju smo uporabljali mini serije (mini-batch) velikosti 64,
medtem ko je pri ucenju uporabljena fleksibilna velikost, ki je prilagoje-
na velikosti delovnega pomnilnika enote GPU, na kateri izvajamo uce-
nje. Izbrali smo ciljno porabo pomnilnika 20.000 MiB. Pri tem so bile
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povprecne velikosti mini serij za razlicne modele odvisne predvsem
od velikost slovarja. NajmanjSe mini serije so bile v povprecju dolge
124 segmentov pri besednem slovarju s 300.000 besedami in obema
smerema prevajanja, najdaljSe pa 1132 pri modelu s skupnim razce-
pljanjem BPE pri prevajanju iz anglescine v slovenscino in slovarjem z
20.000 podbesednimi enotami.

3.5 Ocenjevanje uspesnosti prevajanja

UspeSnost prevajanja oz. kakovost prevodov smo ocenjevali z metriko
BLEU, ki omogoca avtomatsko vrednotenje in se v praksi tudi najvec
uporablja (Papineniidr., 2002). BLEU neodvisno oceni prevod vsakega
segmenta, ocena BLEU celotnega testnega korpusa je utezeno geo-
metrijsko povprecje ocen posameznih segmentov. Ocena segmenta je
enaka modificirani natancnosti (precision) ujemanja n-gramov (zapo-
redij pojavnic dolzine n) med strojnim in referencnim prevodom. Izra-
cun natanc¢nosti je modificiran tako, da se pri Stetju ponovitev n-gra-
mov uposteva najvec toliko ponovitey, kot jih je prisotnih v referenénem
prevodu. Privzeto se uporabljajo n-grami do reda 4.

Ocena segmenta favorizira kratke prevode, zato je metriki dodana
kazen prekratkih prevodov (brevity penalty).

3.6 Orodja

Za predprocesiranje (Cis¢enje, normalizacijo, tokenizacijo in truecasing)
ter postprocesiranje (detruecasing in detokenizacijo) smo uporabljali
skripte iz programskega paketa MOSES (Koehn idr., 2007). Za ucenje
prevajalnikov in prevajanje smo uporabljali orodje Marian NMT (Jun-
czys-Dowmunt idr., 2018), ki smo ga poganjali na grafi¢nih procesnih
enotah Nvidia Tesla V100. Za vrednotenje rezultatov z metriko BLEU
smo uporabljali orodje SacreBLEU (Post, 2018), ki kot del vrednotenja
izvaja ponovno tokenizacijo in vrednoti tokenizirana besedila. Orodja
in algoritmi za razcepljanje besed na podbesedne enote so opisani v
poglavju 2.
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4 Rezultati

4.1 Uspesnost prevajanja

Ker je bil osnovni namen uporabe podbesednih enot zmanjSanje veli-
kosti slovarjain s tem izvedljivost uporabe nevronskih strojnih prevajal-
nikov, najprej prikazujemo primer rezultatov na tipi¢nih velikostih slo-
varjev. Za besedni slovar smo izbrali velikost 60.000 besed. Velikosti
med 60.000 in 65.000 so pogosto uporabljene v procesiranju narav-
nega jezika. V Tabeli 5 primerjamo rezultate prevajanja med besednim
modelom in modelom Joint BPE z enako velikostjo slovarja. Vidimo iz-
boljSanje uspesnosti prevajanja z uporabo podbesednih enot, kot jo ti-
pic¢no zasledimo v obstojedi literaturi, npr. v (Sennrich idr., 2016). Na tej
toCki smo Se dodali rezultate vrednotenija, ki jih dobimo z metriko ChrF
(B = 3) (Popovi¢, 2015). Ceprav se ta metrika uveljavlja za vrednotenje
prevajanja pri morfoloSko kompleksnih jezikih, smo preostale rezultate
predstavili le z metriko BLEU, ki je Se vedno uveljavljena in zadostuje za
medsebojno primerjavo nasih modelov.

Tabela 5: Primer rezultatov uporabe besednega modela in modela z uporabo Joint BPE pri
slovarju velikost 60.000

Model BLEU (en-sl) BLEU (sl-en) ChrF (en-sl) ChrF (sl-en)
Besedni 38,50 41,62 58,43 60,68

Joint BPE 42,87 45,87 63,13 65,76

46 A 49

=t Besede
45 |- | —#— Joint BPE
Morfessor
=—#— SentencePiece - BPE
[ | ==+ SentencePiece - Unigram

=t Besede
48 |- | —#— Joint BPE
Morfessor
= SentencePiece - BPE
[ |==#— SentencePiece - Unigram

39 42 F

38 ! !
104 2104 5104 105 2105 104 2104 5104 10° 210°
Velikost slovarja Velikost slovarja

Slika 4: Rezultati uspesnosti prevajanja za vse modele.
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Na Sliki 4 so prikazani rezultati uspesnosti prevajanja v odvisnosti
od velikosti slovarja za vse sisteme. Na slikah so velikosti slovarjev po-
nazorjene v logaritemskem merilu. Pri tem smo vedno upostevali de-
jansko velikost slovarja, kot je razvidna iz Tabele 2.

Na splosno lahko opazimo, da uspesnost prevajanja narasca z ve-
Canjem slovarjev tako pri sistemih brez razcepljanja kot pri sistemih z
razcepljanjem. Nekateri sistemi odstopajo od tega trenda, npr. preva-
jalnik iz slovenscine v anglescino s slovarjem 120.000 besed, ki daje
slabsi rezultat kot sistem slovarjem 100.000 besed. Pomemben re-
zultat, ki ga opazimo, je ta, da uspesnost prevajanja pri uporabi bese-
dnih modelov narasca hitreje in se pri najvecjih slovarjih precej pribliza
uspesnosti prevajalnikov z razcepljanjem.

Ko primerjamo sisteme, ki uporabljajo razli¢ne nacine razcepljanja
besed, vidimo manjse razlike. Kljub temu lahko opazimo, da pri pre-
vajanju iz anglescine v slovenscino vecinoma daje najboljSe rezultate
orodje Sentence Piece z razcepljanjem na osnovi unigramov (Sentence
Piece —Unigram), v nasprotni smeri pa orodje Subword NMT s skupnim
uc¢enjem (Joint BPE).
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Slika 5: Hitrost ucenja prevajalnika za vse modele.
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Slika 6: Hitrost prevajanja pri uporabi razli¢nih modelov.

4.2  Hitrosti uenja in prevajanja

Slika 5 prikazuje hitrost u¢enja modela prevajalnika, Slika 6 pa hitrost
prevajanja pri njegovi uporabi. Vsi rezultati so dobljeni pri uporabi gra-
ficne procesne enote. V vseh primerih uporabljamo kot merilo za hitrost
Stevilo obdelanih segmentov besedila na sekundo, saj se zaradi razlic-
nih razcepljanj &tevilo pojavnic razlikuje med sistemi. Stevilo besed na
sekundo pri u¢enju dobimo, ¢e upostevamo, da je povprecno Stevilo
besednih pojavnic (besed in loCil) na segment v slovenskem besedilu
20,2, v angleskem besedilu pa 18,7.

Opazimo lahko, da se vse hitrosti zmanjsujejo z vecanjem slovarija.
Hitrost pri besednih modelih je vecja kot hitrost pri ostalih modelih,
vendar se tudi tukaj razlika pri vecjih slovarjih zmanjsuje. Vidimo, da so
najpocasnejSi modeli tisti, ki za razcepljanje korpusa uporabljajo orodje
Morfessor, vendar so pocasnejsi le priblizno 10 do 20 % glede na druge
modele z razcepljanjem.

V rezultatih opazimo vec tock, ki mocno odstopajo od trendov.
Predvidevamo, da so odstopanja nastala zaradi nakljucnih zacetnih
nastavitev nekaterih parametrov pri ucenju, morebitnih odstopanj na
uporabljeni strojni opremi in specificnih lastnosti programske opreme
za ucenje modelov, med prilagajanjem velikosti mini serije pri razlicnih
velikostih slovarja ali drugih vplivov.

Prikazane hitrosti prevajanja ne upoStevajo predprocesiranja in
postprocesiranja besedila, ki zahtevata bistveno manj ¢asa. Osnovno
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predprocesiranje in postprocesiranje delujeta na sodobnem osebnem
racunalniku s hitrostjo priblizno 10.000 segmentov na sekundo.

Hitrost prevajanja se bistveno upocasni, ¢e uporabljamo prevajanje
na centralnih procesnih enotah racunalnika CPU. Hitrost prevajanje iz
anglescine v slovenscino pri besednem slovarju z 80.000 besedami je
nekaj ¢ez 300 segmentov na sekundo na enoti GPU. Ce uporabimo so-
dobno enoto CPU lahko ta hitrost pade na priblizno 1 segment na sekun-
do. Ceprav je takdna hitrost v dolo&enih primerih lahko &e sprejemljiva za
prevajanje, enote CPU niso uporabne za u¢enje modelov. Podobno lahko
vidimo bistveno zmanjsanje hitrosti tudi pri drugih modelih.

Pri teh analizah je potrebno pripomniti, da so hitrost odvisne od
optimizacije programske opreme, strojne opreme in nekaterih nasta-
vitev orodja pri uporabi. V splosSnem lahko v prihodnosti pri¢akujemo
povecanije hitrosti prevajanja.

Velikost modela (en-sl) Poraba GPU pomnilnika
1800 | T 5000 !
1600 F

1400 £

4500

1200 4000

1000 |- 3 3500 |

800 3000

600 2500

Velikost modela [MiB]
Poraba pomnilnika [MiB]

400 - 2000

1500 -
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Slika 7: Velikost izdelanega modela za vse modele ter poraba pomnilnika na grafi¢ni pro-
cesni enoti med prevajanjem.

4.3 Velikosti modelov

Na Sliki 7 so na levi prikazane velikosti datotek za vse modele preva-
janja in njihova poraba pomnilnika enote GPU za besedne modele. Ve-
likosti datotek narascajo skoraj linearno z velikostjo slovarja (na grafu
sta obe osi v logaritemskem merilu). Vsakemu modelu sta pridruzeni
dve datoteki z obema slovarjema, ki sta bistveno manjsi. Prikazane ve-
likosti so za modele prevajanja iz angleScine v slovensc¢ino. Modeli v

nasprotni smeri imajo primerljive velikosti.
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Desno na Sliki 7 je prikazana Se poraba pomnilnika pri uporabi mo-
delov pri prevajanju. Vidimo, da ima orodje osnovno porabo pomnilni-
ka, kar se kaze v manjsih spremembah porabe pri malih slovarjih. Pri
vecjih slovarjih poraba pomnilnika linearno narasca. Prikazana je po-
raba pomnilnika za besedne modele, ki je enaka v obeh smereh pre-
vajanja. Porabe pomnilnika pri drugih modelih so primerljive glede na
velikost slovarja. Pri preverjanju porabe pomnilnika je bila uporabljena
mini serija velikosti 64. Pri ucenju je bila poraba pomnilnika okvirno
trikrat vecja.

Vsi do sedaj predstavljeni eksperimenti in rezultati so ohranjali
arhitekturo samega prevajalnika. V zadnjem delu eksperimentov smo
preizkusili Se arhitekturo transformer in spremembe vrednosti hiper-
parametrov modelov.

Sl
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44t

42+

=} =}
u Woas
o o
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42t
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—— Besede RNN —w— Besede RNN
36 | | —#— Besede Transformer ] 40 [ | —w— Besede Transformer
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~——¥#— Joint BPE Transformer ~——#— Joint BPE Transformer
34 . 38 -
104 2104 5104 10° 210 104 2104 5104 105 2:10°
Velikost slovarja Velikost slovarja

Slika 8: Primerjava rezultatov med izbranimi modeli z arhitekturo RNN in modeli z arhitek-
turo transformer.

4.4  Arhitekture in hiperparametri

Na Sliki 8 je prikazana primerjava rezultatov dveh arhitektur modelov pri
uporabi besednih modelov in modelov z razcepljanjem BPE s skupnim
slovarjem. Arhitekturi sta RNN, za katero so rezultati prikazani Ze na Sliki
4, in arhitektura transformer. Vidimo, da so rezultati pri uporabi besednih
enot in transformer modelov bistveno slabsi. Pri uporabi deljenja besed
po postopku BPE pa vidimo, da obstaja za velikost slovarja interval, zno-
traj katerega so modeli boljsi od ostalih modelov. Vidimo tudi, da pri zelo
velikih slovarjih modeli z arhitekturo RNN dohitevajo modele transformer.
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Tabela 6: Uspesnost prevajanja in velikosti modelov pri uporabi vecjih vrednosti hiperpara-

metrov
Dimenzija Dimenzija BLEU BLEU Velikost Poraba Poraba
vgrajenih  skritega (en-sl) (sl-en) modela pomnilnika GPU pomnilnika
vektorjev  stanja [MiB] pri prevajanju GPU pri
[MiB] uéenju [MiB]
512 1024 44,80 48,35 1888 5.191 18.041
1024 1024 45,40 48,36 3673 7.427 25171
1024 2048 46,40 49,34 4033 8.171 26.617
2048 1024 46,33 49,59 7248 11.131 32.229

Rezultati v Tabeli 6 se nanaSajo na uporabo razli¢nih nastavitev hi-
perparametrov modelov. Vsi rezultati v tabeli so dobljeni z modeli z ar-
hitekturo RNN ter besednimi enotami s slovarjem velikosti 300.000. 1z
tabele vidimo vecanje uspesnost prevajanja pri povecevanju vrednosti hi-
perparametrov. Krepko oznacena podatka v tabeli predstavljata najboljse
pridobljene rezultate za vsako stran prevajanja v tej raziskavi. Vidimo Se,
da so ti rezultati boljsi kot najboljsi rezultati pri uporabi modelov z arhi-
tekturo transformer iz Slike 8, kjer sta najboljSa rezultata 46,12 in 49,29.

Sorodne raziskave kazejo velik doprinos uporabe arhitekture trans-
former (Vaswaniidr., 2017), vendar so te raziskave uporabljale deljenje
besed in manjSe velikosti slovarjev. Nasi rezultati prikazujejo, da sta to
pomembna faktorja pri uspesnosti teh modelov. V predhodnih eksperi-
mentih smo uporabljali vecje slovarje in smo zato dobili vtis, da trans-
former modeli dajejo slabSe rezultate.

Z ve€anjem hiperparametrov se poveca velikost modela, kot je prika-
zano v tabeli, in sorazmerno tudi poraba pomnilnika GPU. Se vegje vredno-
sti hiperparametrov pripeljejo do tega, da uéenja modelov ve¢ ni mozno
izvajati na izbrani strojni opremi, Ceprav bi bila uporaba Se vedno mozna.

ZmanijSali sta se tudi hitrost u¢enja in prevajanja. Ti sta pri modelu
z najvecjimi vrednostmi hiperparametrov priblizno dvakrat manjsi kot
pa pri uporabi privzetih vrednosti (Slika 6).

5 Diskusija

Za prakticno uporabo modelov prevajanja je pomembna lastnosti po-
raba pomnilnika GPU. Ce model potrebuje vegji pomnilnik, kot ga je na
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voljo, ga ne moremo uporabljati na enoti GPU. Delovanje na centralni
procesni enoti s sistemskim delovnim pomnilnikom (RAM) je bistveno
pocasnejSe in predstavlja izzive za tehni¢no manj izkuSene prevajalce.

Rezultati na Sliki 7 kazejo potrebno velikost pomnilnika GPU za
uporabo modelov s privzetimi nastavitvami hiperparametrov. Tudi nasi
najvecji modeli imajo porabo pomnilnika med prevajanjem pod 6 GiB.
Tako velike pomnilnike dandanes najdemo v grafi¢nih karticah nizjega
do srednjega cenovnega razreda. S tega vidika za vecino prevajalcev
ne bo ovire v uporabi velikih slovarjev. To se spremeni z uporabo vecjih
vrednosti hiperparametrov nevronske mreze. V eksperimentih na Sliki
7 smo uporabljali RNN z dimenzijo skritega stanja 1024 in dimenzijo
vgrajenih vektorjev 512. Z vecanjem teh dveh parametrov lahko dose-
Zemo izboljSane rezultate, vendar se sorazmerno poveca tudi velikost
modela in s tem poraba graficnega pomnilnika, kot to kaze Tabela 6.
NasSi najboljsi modeli potrebujejo za delovanje pomnilnik GPU velikosti,
ki je tipicha za enote GPU viSjega cenovnega razreda. V prihodnosti lah-
ko pri¢akujemo, da bodo enote GPU za uporabo takih modelov zlahka
dosegljive tudi na prenosnih racunalnikih.

Potrebe po pomnilniku so bistveno vecje pri ucenju, kjer potrebu-
jemo enote GPU viSjega cenovnega razreda. Za nase eksperimente s
povecanimi vrednostmi hiperparametrov smo potrebovali profesional-
no opremo, ki tipicnemu posameznemu uporabniku ni dosegljiva za
nakup.

Vec parametrov pomeni, da za oceno njihovih vrednosti potrebuje-
mo vecje une mnozice, sicer lahko ucenje vodi v prekomerno prilega-
nje. Kljub temu smo s povecanimi vrednostmi hiperparametrov dobili
najboljSe rezultate.

Sama hitrost uporabe modela pri prevajanju je po nasih izkusnjah
odvisna predvsem od pasovne Sirine za komunikacijo med grafiénim
procesorjem in graficnim pomnilnikom. Obicajne potrosniske graficne
kartice imajo lahko do petkrat manjso pasovno Sirino od enote GPU, ki
smo jo uporabljali v tem ¢lanku. Hitrosti so Se nekoliko manjSe pri eno-
tah GPU za prenosne racunalnike. Pri najpocasnejSih modelih to Se ve-
dno pomeni vec kot 10 segmentov besedila na sekundo. Potrebni ¢as
za strojno prevajanje tako predstavlja neznatni delez skupnega ¢asa, ki
ga prevajalec potrebuje za uporabo prevajalnika in pregled prevodov.
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Hitrost je zelo pomembna pri u¢enju modelov prevajanja. V ekspe-
rimentih smo izvajali u¢enje na korpusu s 3,7 milijona segmentov. Hi-
trosti uenja so se precej razlikovale. Celotni postopek ucenja je trajal
priblizno 6 ur pri najhitrejSih in nekaj vec€ kot 1 dan pri najpocasnejsih
modelih, ki so dajali najboljSe rezultate. Na potrosniskih grafi¢nih karti-
cah se ponovno podaljSa Cas za faktor priblizno 10.

Strojno prevajanje je mozno izvajati tudi brez standardnega pred-
procesiranja in postprocesiranja, vendar se pri tem lahko uspesnost
prevajanja zmanjSa. Razlika postaja manjsa z vecanjem ucnih korpu-
sov. S tem zmanjsamo potrebe po dodatnih korakih in orodjih pri upo-
rabi strojnega prevajanja na lastni opremi.

6 Sklep

V ¢lanku smo obravnavali problem pokritosti besedisca z razlicnimi slo-
varji osnovnih slovarskih enot. To je Se posebej perec problem jezikov z
velikim Stevilom pregibnih besednih vrst. Prikazali in primerjali smo ne-
katere najpogostejSe podatkovno vodene metode za razcepljanje be-
sed in njihovo uporabo na primeru nevronskega strojnega prevajalnika.
Analiza je pokazala, da vsi Stirje nacini razcepljanja dajejo primerljive
rezultate z le majhnimi razlikami. Pri prevajanju iz angleScine v sloven-
s¢ino je najboljsi Sentence Piece — Unigram, medtem ko pri prevajanju
v obratni smeri Subword NMT s skupnim ucenjem. Nasi rezultati kaze-
jo, da z razcepljanjem besed Se vedno dosegamo boljSe rezultate kot s
prevajalniki brez razcepljanja, tudi v primerih, ko jim vecamo slovarje.
Trend kaZe, da lahko z besednimi prevajalniki z nadaljnjim vecanjem
slovarja dohitimo modele z razcepljanjem besed. Ob trenutnem trendu
razvoja in vecanja pomnilniskih zmogljivosti enot GPU bo takSne mode-
le v prihodnje moZno nauciti in uporabljati na potrosnisSkih enotah GPU.

Prikazani rezultati lahko sluZijo raziskovalcem in uporabnikom kot
orientacija pri izbiri velikosti slovarja, arhitekture modela in vrednosti
hiperparametrov za strojne prevajalnike, ¢e Zelijo upoStevati uspesnost
prevajanja, hitrost prevajanja in velikost modela. Slednja je pomembna
zaradi omejitev strojne opreme.

Natancne izbire parametrov in velikosti slovarja bodo odvisne od
specificnega primera uporabe, kjer upoStevamo: domeno prevajanja,
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morebitno potrebo po adaptaciji na domeno, razpoloZljiva strojna opre-
ma prevajalca ali prevajalske agencije, razpoloZzljivi korpusi. Kot splo-
sno vodilo lahko predlagamo modele s ¢im vecjimi slovarji in vrednost-
mi hiperparametrov, ki jih razpolozljiva oprema Se dopusca.

Za boljSe razumevanje uporabnosti razcepljanja besed v strojnem
prevajanju bi bilo treba izvesti Se nadaljnje raziskave. V tem Clanku smo
le v omejenem obsegu preizkuSali modele transformer in spremembe
vrednosti hiperparametrov. Izvedli smo le postopke podatkovno vode-
nega razcepljanja, ki jih v nespremenjeni obliki lahko uporabimo tudi pri
drugih pregibnih jezikih. V nadaljevanju lahko proucujemo Se metode
razcepljanja na podlagi slovni¢énega znanja ali kombiniranje komplemen-
tarnih metod. Pomemben prispevek h kakovosti prevajanja pri besednih
modelih imata lahko vecanje u¢ne mnoZice in vecanje hiperparametrov
modela. Slednje pomeni povecanje velikosti modela in njegovo poca-
snejse delovanje. Nadaljnje raziskave bodo tudi vkljucevale podrobnejSo
analizo napak, ki se pojavljajo pri razlicnih metodah razcepljanja.
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Practical Aspects of Using Subword Units in Slovene-English
Machine Translation

Most modern machine translation systems are based on neural networks.
This includes web-based applications, research tools and translation tools
for translators. Although neural net systems can be used on common central
processing units in computers and servers, reasonable speech can only be
achieved by using graphics processing units (GPUs). Given today’s technology
for GPUs, neural machine translation systems can only use a limited vocabu-
lary, with negative effects on translation quality. The use of subword units can
alleviate the problems of vocabulary size and language coverage. However,
with further technological developments the limited vocabulary and the use
of subword units are losing significance. This paper presents different word
splitting methods with different final vocabulary sizes. We apply these meth-
ods to the machine translation task for the Slovene-English language pair and
compare them in terms of translation quality, training and translation speed,
and model size. We also include a comparison with word-based translation
models, and present some practical aspects on the use of subword units when
machine translation is used with computer-aided translation tools.

Keywords: machine translation, vocabulary size, subword units, graphical
processing units
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