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Usage-based approach
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Usage-based approach

@ Explore parallel corpora as a tool to compare languages bottom-up,
starting from actual usage

@ gain access to genealogical AND contact-based relatedness

@ rigour: base our findings on in principle reproducible experiments with
this data
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e U Bern and U Regensburg - developed originally jointly with Roland
Meyer, then Regensburg

@ Original texts and translations in Slavic languages (plus English,
German, French, Greek, Baltic languages, Armenian... - ca. 30
languages) for comparative and typological linguistic research

Technical
@ Framework for a quick parallel, largely language independent corpus;
to be published as open source
@ Corpus files in TEl-compliant XML, stand-off alignment

e Automatic alignment, linguistic annotation (POS-tagging,
lemmatization) where possible (-> cooperations)

@ Corpus manager OpenCorpusWorkbench, web interface in perl, php,
XSLT
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ParaSol: structure

Input module: simple UTF-8 text files with
minimal mark-up; automatic tokenization,
sentence splitting and conversion to XML

|

Optional annotation: lemmatization,
pos-tagging, etc. with standard tools

'

Repository: Alignment
Corpus texts and automatically done
alignments stored using hunalign

as XML-files

W

Output module: aligned corpus converted
to CorpusWorkBench (CWB). Query via
web interface (php) or other, e.g, from R.
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u ParaSol: A Parallel Corpus
of Slavic and other languages

b
UNIVERSITAT
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Overview

The ParaSol. formerly known as the Regensburg Parallel Corpus (RPC). is a paralle] aligned corpus of translated and original belletristic texts in Slavic and
some other languages, developed jointly by Ruprecht von Waldenfels and Roland Mever, at the Institute of Slavic Languages and Literatures, University of
Bem and the Institute of Slavistics, Regensburg University, respectively. We gratefully ack ledge support by research assistants and server hosting at
Regensburg University.

The corpus is in the process of being reorganized. Many new texts have been added, and the corpus has been rechristened. Hopefully, there will be a foll

relaunch with many improvement towards the end of 2009.

The corpus is "work in progress” and open in terms of languages as well as texts. We ask interested linguists using this resource o contribute by adding new
texts or languages.

Public access to the corpus is provided via a [)llbllC web interfacel (beta stage)
Here's a short introduction in German and in English on how to use it. as well as the list of texts.
In order to register for use, please fill in this form_

A short outline of the corpus
* ParaSol focuses on
© post-war belletristic texts (but also contains some legal and journalistic texts)
o Slavic languages. but not exchusively: English and German are also inchided. and we hope to add more languages as the corpus grows.
© texts that are translated into many Slavic languages, so that subsequent addition of further translations of can build on already included translations

o for more information, see the list of texts and 1. currently inchided in the corpus
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Advanced querying

On this page, first specify one primary and several other languages and then choose subcorpora (texts) and queries.

You need to specify a query on the primary language.

You may also define queries on the other languages, which apply /n addition to the query on the primary language.

For example, choosing pl (Polish) as primary and de (German), ru (Russian) and bx (BCS) as additional languages, a query on pl [word="nigdy"] will

“nigdy"” as well as all their translations in German, Russian and Bosnian/Croatian/Serbian.

An additional query over BCS [wor

="nikad"] will constrain the search results to (a) include only those segments that contain “nigdy” in the Polish ve
Additional queries may be negated: Using !fword="nikad"] as an additional query will result in all segments that (a) contain “nigdy” in the Polish and

Others
EO
EL
HU

EO
EL
HU

Primary language Slavenic Germanic Romance Baltic
BG PLA @ RU NL FR L
HR SL SK RUA EN T LT
MK (o4 us UK DE PT
SR PL BY DEA RO
Further languages: Slavenic Germanic Romance Baltic
¥IBG [ISRA ¥IPLA MIRU NL FR [JES v
YIHR ¥IsL MISK WIRUA EN T LT
YIMK WICZz VIus UK BE (77
¥/SR WIPL BY DEA RO
@ All textes Only textes available in all languages
by [hr|[mK [sr [s] [cz [pl [pla [sk(us [ru [rual  Russian [tag="Vmm ** & lemma ="
7/ lempowgwiazd v V] v
/| sueskindparfuem v | V] |¥] [#] [+ V| V| FnE
Yl lemwizjalokalna V| @ Bulgarian
“//lemglospana V| V] [ v
vlendemomo v 7 e
/| potter4 v Ld Macedonian
//lemastronauci V] |[] L
7| bulgakovmaster v ¥ |[¥ [#|¥) (¥ ¥ ¥ [#] v 57z
V| ostrovskijstal el |y a2y Ea ) V][] || Slovak
| pelevincapaev v v v
/I pavichazar vl V] [¥] V] v v s i
/| lempamwannie iy kd Polish a
V] strugpiknik @ | [@] B v v ot
Vllemfiasko v V] ||[] L PEE i
7/ gombrowiczferdyduke v Ed Czech
Tiameniarie e = e 1

Others

ncats']



34794 EMy NPUXDTCA UMTATL MHE Peub TPH - YeTbipe pa3a cBouM BnarossyuHbiM GapUTOHOM , NOKE OHa He:

42334 3peck exeHEEHO NPEANAraloT Ha BbIDOP TPH MEHID , BHN3Y B Dape CUAAT XHIoNo , KOTOPLIE roTOES!
NOTHUEEATH €O MHOF , HO 1 GONbILE He TaHLYH0 .

61523 ToYHO 3HaA , 4T0 , MOTPeBOBAB CTO NPOLEHTOB , NONYYHT TOMBKO COPOK [1BA , OH , KOFA ey AAT COPOK TP C
NONOBUHOH , TPYBHT N0Befy , HGO He MOPOSPEBAET , UTO EMy € NETKOCTLHD AN 6l i COPOK BOCEHE I LTG OCHOBAHIR
NS TOPECTBa UMEET He OH | 3 ApyTas CTOpoHa .

38 hits in corpus
bulgakovmaster.

2550 - B3ATL Bu 3T0r0 KakTa , 4a 3a
TaKkne A0Ka3ATeNLCTEA F0Aa Ha TPH B

Conoski !

13674 3a Hum o TP B psia
NONETENM BCAAHHKN B Tyue MU ,
SANPEITANA KOHUMK TETKI

GaMByKoBEw MWK , MO NPoKYPaTOpa

NOHeC/NCh KasaBlukecs ocobio
QMM oA Benbitu TpOaHarm
T3 € BECENO OCKANBHHEIHI ,
cBepraoL Sybamm .

17076 MponycTie Mumo cebs Bce TpH

BarOHa , KOT BCKOUWN HA 33AHIK.

YTy noCneaHero , nanofi sLenAc B

KaKy! - TO KUKy , BbXOAALLYI W3
CTEHKH , W YKATWN , C3KOHOMMHE ,
TaKuM 06PAIOH , TPHBEHHHK .

20173 fla BCEro ABaAUaTS ABE , 1

CTPOMTCS eLUE TO/LKO CeMb , @ Hac B

e
" MACCO/Te " TpM ThicAuN .

23478 - Mue ABauaTh TpU roga , -

B036yXAEHHO 28rOBOPIUT UEBH , - 1

nogan xanoby Ha Bac Bcex .

26699 AHHa DpaHUEBHa Je Gyxepe

, NATHAGCATUNETHAR MOUTEHHAR I

oueHb AEN0BaA AAMA , TPH KOMHATH!

3 NATH CAABANA XUIbLAN ©

- » Tega Kanta bi bilo treba za
take dokaze poslati za tri leta na

Po trije v vrsti so zdirjali za njim
njegovi konjeniki , zaviti v obiak
prahu, konice njihovih lahkih
bambusovih sulic so poskakovale
 in mimo prokuratorja so se
podili obrazi , ki so se zdeli 3

turbani , z veselo kazogimi se

Pustil je mimo sebe vse tri voze

Zadnjega , zasadil kremplje v
neko cev , ki je Strlela iz stene ,
in se odpeljal , desetico pa si je

postavljajo jih le Se sedem , nas

«» Triindvajset let imam , « je
razburjeno spregovoril van , »
in toZil vas bom vse skupaj .

- Ana Francevna de Fougere ,
petdesetletna spostovana in zelo
podjetna dama , je tri sobe od
petih oddajala najemnikom :
nekomu , ki se je menda pisal
Belomut , in nekomu drugemu ,

s

- Tog Kanta bi za te i takve
dokaze trebalo najuriti na jedno
tri godine u Solovke !

-~ Za njim - po tri u redu -
projurize kenjanici u oblaku
pragine , promakoe vrhovi
bambusovih kopalja , kraj
prokuratora proletese izrazita
tamna lica pod belim turbanima
, veselo iskezenih belih zuba .

Fropustivai najpre sva tri vagona
, on skodi na papucicu
poslednjeg , uhvativai se apom
za nekakvo crevo koje je virilo iz
tramvaja , | odveze se ,
ustedevsi tako deset kopejki .

vikendica ima samo dvadeset i
dve , gradi se jos sedam , a nas
j& u MASSOLIT - u tri hiljade .

- Imam dvadeset | tri godine -
uzbudeno poge Nvan - I uloicu
Falbu protivu svih vas .

Ana Francevna de FuZere ,
pedesetogodignia , postovanja
dostajna i uza sve to veoma
poslovna dama , tri od pet soba
iznajmljivala je stanarima :

Musf mi to nahlas preditat tri, Styri razy , aby jeho plnozvuény baryt

Tri razy denne sa poniika jedle , delu v bare sedia gigolovia , @ keby

netancujem - a veger prechadzaj z lesa cez ik sméiatka -

triumfovat’, oni .

bg

— Tos KanT 2a nogolHu
[AOKAZaTENCTEA MOXE N A3 FO
npuepar 3a A8 - TpH roguHKN
8 Conoekn !

- 3ap Hero no TpuMa B peaLa
nonetsa cpen obnak npax
KOHHULWTE , 3AND/ICKALZXE
BPEXUETATE Ha NeKHTe
6an6yKoRM VKK , NOKpait
npokypaTopa ce NoHecoXa JMua
C Beceno oronexk bnecraum
2u61 , N0A BEAUTE UANMM Teak
NMUa MSTNeKJaXa Ollje No -
Hyprae# .

Toii u3uaka Aa OTMHHAT W TPHTE
BarOHa Il CKOUMH Ha 33[JHHR
Gydep Ha nocneauna , exonum
Ce B HAKAKLE MApKyy , KOIFTO ce
nofasalue oT TpaMEas , W
odbelika , cnecTin o Toan
HaunH AeceT Konediki .

BunwTe ca BCUYKO Ha BEHUKO
[AEQiiCeT U ABE , CTPOAT CE CamMo
cefem HoBM , @ B MACCOMHT
cre Tpr unAn .

— Ha ABaficeT U TPH FOAHHH CuH
— exabyaeHo 3aroeopu VeaH —
W e HANWIWE ONAIKBaHE Cpelly
BaHuKY BAC

AHa DpaHLEsHa Abo Byxepe ,
NETASCETIOAMUHE NIOYTEHA U
MHOrO feNoea fana , faeale
Tpu oT 0bLo neTTe ci CTau noa
HAEM H HAKAKLE YOBEK , KOITO
Ce KasBalle , CTpYBA MK Ce ,

mk

- [1a ro 3emene Toj KawT 133
TaKEITE AOKS3M 7 1
HCrpaTMe Ha eHO TP roHI
g0 Conoexn !

Mo Hero - o Tpojua Bo pen -
NIeTHaA U KoMAHMLMTE B 06nak
npas , 3aurpaa epEoEMTE HA
nEcHiTe GaMBYCOBH KOMja ,
nokpaj NpokypaTopaT npojypija
, CO BECENIO CBETHATA COrONaHU
3a6i , MHLA Ko BO CBOUTE Genit
TypbaHu usrneqaa ocobeHo
LpHOMypeCT .

Mponywrajiiu ri kpaj cebe TpuTe
BAOHM , MAYOPOT CKOKHE Ha
38/HaTa MNATHOPHE Ha
NOCIeHIGT , Ce 3aKauH 33
HEKOE i LPEE WTO ce
nogagalle of SWAOT i e
3aMHa , 2aWTeAyEajiH CH o HA
T0] HAUHH FPUBEHUKOT .

WM ce Ha ce AEaeceT U ABe
BAN W CE rPajar ywre caro
ceaym , a B0 MACCONMT He uma
TPy wjagK .

- inan Baecet 1 Tpy roauHn .-
B026yAeHO NouHa MEaH - 1 jac
e Be TyKaM cuTe BaC .

Ana DpaHLeBHa fe Dyxepe ,
NeAeceTroAMLHA AAMA ,
NIOUATYBAHG M MHOTY AETOBHa ,
TpuTe cobk T netTe i
M3aBAWe Ha NOTCTAHApH

A on by mohol vytvarit' kompromis , ved' presne viem , ked' poZaduje
dajii 43 1 // 2 a on triumfuje , lebo nevie , Ze by mu bol dali aj 48,

hr

~Trebalo bi tog
za takve dokaze
godine u Solovk

Za njim su u ob
trojica u redu —
konjanici , posks
laganih bambus
mimo prokurato
lica koja su se
turbanima éinila
tamnoputa, sv
blistavim zubim:

Propustivi kraj
vagona , macak
straznju Zeljezn
posljednjem vac
uhvatio za neku
njega virila , 1 0
ustedjevéi na ta
kopjefaka -
Ljetnikovaca im:
idva, a gradi s
sedam , a nas |
tri tisuce .

— Meni su dvade
uzbudeno je prc
Falit éu se na sv

Ana Francevna
pedesetogodién
posiovna dama
tri od pet soba §



Query interface

Choose primary and aligned language(s), and enter a query. You need to define a query for the primary language (in red). In addition, you may define queri
languages. which will restrict output accordingly.

Primary language: Slavonic Germanic Romance Baltic Others
BG SRA PLA RU NL FR ES Lv EO
HR SL SK RUA EN IT LT EL
MK cz us UK @ DE PT HU
SR PL BY DEA RO
Aligned languages: Slavonic Germanic Romance Baltic Others
¥IBG ¥/SRA IPLA WIRU YINL YIFR VIES LV ¥IEO
YIHR ¥ISL [¥IsK RUA JIEN T YILT JIEL
Mk Wicz [Cus [Fuk 7IDE JIPT 7IHU
YISR ¥IPL WIBY DEA YIRO
o All texts Only texts available in all languages
log [hr [mk [sr [sra|[si ez [pi [pta sk by ru [uk i [en][ae [fr it [pt [rolfes[iv it [eolel[nu| Geman Jemma="lassen" ]
YIsueskindparfuem [¥1 [¥[ @[ [MIEFI FIEIE R T EIET &E T & EEl
ndemomo —
_n "
2 German lemma="lassen
“ bulgakovmaster || na="d(av)?atnech(év)?at"]
ostrovskijstal .
pelevincapaev Russian
Kkafkaerz
strugpiknik = S 4
9¢! Czech [lemma="d&(va)?tjnech(av)?at"]
stasiukopowgalyc
¥/lemsolaris J] ]
pottert Slovak
struglebedi
/I boellfrau 9] V] Serbian a
gralswelt Vaced
/| boellclown Vi v Vi acedonian
slooesthk Bulgarian
nabokpnin
7iemkongres 5 - — Ukrainian
potter2 Belorussian




379 hits averall.
70 hits in corpus boeliclown.

245 Seitdem Marie weg ist , bin ich manchmal aus dem
Rhythmus geraten , habe Hotel und Bahnhof miteinander
verwechselt , nerviis an der Portierloge nach meiner
Fahrkarte gesucht oder den Beamten an der Sperre nach
meiner Zimmernummer gefragt , irgendetwas , das
Schicksal heiBen mag , fieB mir wohl meinen Beruf und

sk

Mariin odchod mi tento rytmus zav3e narusil , takZe som si
splietol hotel so stanicou , v hoteli na vrétnici som
nervdzne zhl'addval listok a na stanici u kentroldra listkov
som sa vyzvedal na &islo svojej izby ; Eosi, &0 moZno
nazvat’ osudom , pripomenulo mi moje povolanie a

Ho ¢ Tex nop kax ywna Mapus , A nopoii Beif
MPUBLIUHOTO PUTHE W NYTEH FOCTHHMLI € BOK

. " P . oloZenie , v ktorom som sa ocitol .
meine Situation in Erinnerung bringen . P

1594 Ich liefl den chrlsthchen Herrn Kostert da hmten am
anderen Ende der Leitung s~ e o

wriaie =40 in den Filter , wahrend
1903 Es war viel besser , ih Ich an das Haus dachte

Gewissen herumpopeln zu |
das Zupfner sich

Mechal som toho krestanskeho pana Kosterta , nech sa MycTe - ka Ao0pLIi XpucTaHUH KocTepT Ha g

I\VIID“ILT.]Y]U BO4Y ;T T TvoudTITaTl
Ayman s o Bunne , jsem pfi t
KOTOPYO MOCTPOUN ktery si d
cebe LondHep . postavit .

MHe cTano cTpalHo
HENPUATHO , U A
BCMOMHUA , YTO
HWKOrZa He gapwn
Mapun uBeTOB .

- Bylo mi
napadlo r
jeste nike
poslat kve

2263 Lassen Sie mich in Fi
den Briefumschlag unter de f

nach Hause .

e o s eren NALEE DAUEN lassEN

ich rasch wieder auf einer £

Agent , als ganz nett oberhi

bezeichnet , und das wiirde 47398 ES War mlr

fehlenden zwa\undzwarmg H

2 losen peinlich , und mir fiel
12768 SchlieBlich stand Mar a1 F F
Badezimmer , wihrend ich EIn daB |Ch Ma rle
weiterrauchte und an die sc

ich hatte in die Gosse rollen noch n |e Blumen hatte
14226 Einen Augenblick lan

aufzustehen , die Schublade SCh'Cken Iassen

Wiasche anzusehen , aber d... S o
19695 Ich hatte den Madchen gern zugewinkt , lie es MHe X0TeNnoch NOMaXaTb ASEYIUKAM , HO A He
aber . aenate .

- [a NOTOMY , - CK@3an A , - YTO MHE HeBTepr
BCTPETHTLCA € TEM MafiopoM , KoTopore noce

B0 BPEMA BOHHLI 1 KOTOpGIi cobupanca pacc
MamaLly BUHEKeH .

Rad by som bol dievéatdm zakyval , ale nechal som to tak .

19995 Oh , sagte ich , ich wiirde so gern den Major einmal
wiedersehen , der bei uns einquartiert war und Frau
Wieneken erschieBen lassen wollte .

» 0, "vysvetloval som , ,, tak rad by som zase videl
majora , €o bol u nds v byte a cheel dat’ odstrelit’ pani
Wienekenovi .

Ee " cTpax 2a CEOH AywWy " BOIHUK TONBKD N3

23721 Thr metaphysischer Schrecken bezog sich einzig und Jej metafyzicka hréza pramenila len z toho , Ze som sa =
- - - . B R ST HEMENAHMSA COUSTATRESA C HEH RAKOHHRIM ina



State of corpus

LNG in full tokens lemmas tags

BG Bulgarian 2 002 697 43 280 y

BY Belarusian 482 467 24 131 y

(ov4 Czech 1629 868 47 166 y . .
DA | Danish 100 448 o n | 32 languages, >400 pairs, 25 mio
DE German 2 006 781 64 112 y token

EE Estonian 287 948 23 031 y H H .

L e 200 594 | 20101 y In all major Slavic languages:
EN English 814 289 19 886 . . . .
EO Esgeranto 152 660 0 z @ Michail Bulgakov: Master i Margarita
ES Spanish 476 301 | 21414 y ° . ) .

Fl Finnish 174 204 it n Stanistaw Lem: Solaris

FR French 448 612 10 870 y @ Umberto Eco: Il nome della rosa

HR Croatian 899 466 43 263 y

HU Hungarian 146 505 0 n @ Patrick Siiskind: Das Parfiim

HY Armenian 240 815 7 873 y

IT Italian 478 315 19 472 y @ Nikolaj Ostrovskij: Kak zakaljalos’ stal’
LT Lithuanian 280 675 8 001 y

LV Latvian 147 906 0 n @ Joanne K. Rowling: Harry Potter and
MK Macedonian 1 045 873 43 646 y the Sorcerer’s Stone

NL Dutch 728 061 4836 y y L

NO Norwegian 334 948 13 788 y o !vo Andri¢: Na Drini ¢uprija (still

PL Polish 3396 673 | 66 492 y incomplete)

PT Portuguese 380 659 10 961 y . . . -

RO | Romanian 308 088 | 15 164 y o Emtlla?sm?::;?n 'I\Lise';es"e'"a lehkost
RU Russian 3 637 357 78 997 y 4 P

SK Slovak 1 457 925 51 010 y

SL Slovene 1132839 | 36229 vy | http: arasol.unibe.ch
SR Serbian 1 324 929 42 602 y p //p

sV Swedish 314 759 0 n

UK Ukrainian 1 017 054 33 562 y

us Upper Sorbian 73 266 0 n

Cross-Slavic variation corpus-based



texts

BGBYCZDADEDEaEEELENEOESFIFRHRHUHYITLTLVMKNLNOPLPLaPTRORURUaSKSL

[AndricDrina BYCZ SL
BoellClown BG CZ DE RU SK
BoellFrau DE RU SK
BulgakovMaster BGBYCZ DE EEELENEOES FRHRHUHYITLTLVMKNL PLPLaPTRORU SKSL
DimkovskaSkrienaKameral SKSL
DimovDusi BG SK
EUVerf DE SK
EcoRosa BG CZ DE ELEN ESFI HR IT MKNLNOPL RU SKSL
EndeMomo DE PL RU
IGombrowiczFerdydurke cz NL PL RU SL
GralsWelt DE SK
KafkaErz DE SK
Kunderalehkost BG CZDADE EN LT MK NOPL RU
LemAstronauci cz PL RU
LemFiasko BG CZ HR PL RU
LemGlosPana cz PL RU
LemKatar BG PL RU
LemKongres DE PL RU
LemPamWannie cz PL RU
LemPokoj cz PL RU
LemPowGwiazd BG CZ PL RU
LemSolaris BGBYCZ DE EE HR MK PL RURUaSKSL
LemWizjalLokalna BG PL RU
NabokovPnin DEDEa RURUaSK
[OstrovskijStal BGBYCZ DE HR MK PL RU SKSL
PavicHazar BG MK PL RU SK
PelevinCapaev BG DE PL RU

Potterl BG CZ DE ELEN FRHR HY MKNL PL PTRORURUaSKSL
Potter2 BG DE EN FR NL PL PTRORURUa
Potter3 BG PL RURUa
Potterd PL RU

Potter5 PL RU
SloOestHK DE SK
[StarovaVremeto MK

StasiukDziewiec HR PL RU SL
[StasiukOpowGalyc DE PL

StruglLebedi BG DE PL RU
StrugPiknik BG CZ DE PL RU SK
[SueskindParfuem BGBYCZ DE EEELEN ES HR ITLT MK PL RU SKSL
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@ A sample variable: Aspect in the imperative

(Universitat Bern) Cross-Slavic variation corpus-based



An example feature

For example, aspectual opposition in the imperative:

In some Slavic languages, an imperfective verb form may be used
instead of an (actionally) expected perfective imperative form to
introduce a pragmatic effect; e.g., express a contextually expected
request.

(1)  Vkljucajte (IPF) televizor, uze sem’ Casov. Peredaca nacinaetsja.
Turn on the TV, it's already 7 o’clock - the show starts.

(2)  Vkljucite (PF) televizor, segodnja interesnaja peredaca.
Turn on the TV, there's something interesting showing.

(Rassudova 1982; Benacchio 2010 on variation in Slavic)

(Universitat Bern) Cross-Slavic variation corpus-based



5] MegVerbs o B =

»

\ | ] L]

RU [ cAenana nonkiTky oTOASMHYTE OT CE0A CTAKAH . - CMEND |:| ‘naﬁrra’nm'bIGL POVElZ:MNNevazVrnEsoy
#neiiTe# - crasan Bonana , u MaprapiTa TOTuaC B3ANA CTaKaH B

FL |- Prosze pié dmiaio - p i Maigorzata I:l ‘p\éjp\rﬁﬂnflmper( ‘
wzigh kieliszek do reki . |

CZ [ len se kidn& napite , ~ domiouval ji Woland a Markétka posiugné |:| ‘I’\EDI]‘HHBDWFP—Z—A* ‘
uchopila ob&ma rukama i

BY  |-MNiye cmena - crasay Bonawg , i Maprapsra agpasy ysana I:l ‘ﬂlua ‘

WKNAHKY § PyKY

SL  [» Kar mimo pifte , « je rekel Woland , in Margareta je takoj vzela |:| pifte/pitiGgnvdm
kozarec v roko
HR ‘7 Hrabro popite — rekao jé Woland | Margarita & odmah uzela £agu

] o |
u ruke
BG  |— Nuitre cmeno — rasa Bonawg u MaprapuTa segrara sse I:| ‘nm“fre ‘
uawata . —Xena , cegn !

PL& | — Niech pani $misl pile — powiedziat Woland | Maigorzata |:| ‘puelplﬁﬁn sgterimperf ‘
natychmiast uieta kieliszek | .

SK |- Pokojne sa napite , — povedal Woland a Margaréta hned vzala |:| ‘napilelnamt‘Nmmpr—n— ‘
pohar do ruky

SR ‘- Hrabro pite - reée Voland , i Margarita odmah uze EaSicu u ruke . |:| ‘pu‘tefmti ‘

SR4 - Popife hrabro - reSe Voland , i Margarita istog trena uze Gadicu u ‘Pupl]le ‘
= L]

UK |- Cuinueo nuitre - crazas Bonawg , | MaprapuTa eigpasy sssana I:l ‘nmi’re ‘
crnsHKY B pyKH

MK |- Mujre xpaGpo - peve Bonang , u MaprapTa segnaw ja sege |:| ‘I‘mire
4aWATA B paLe

EL

M pophoTe | TéGTE To , iTe 6 BohdvT Kai | Mapyapia TrpE |:| ‘ ‘
apéoug 16 TroTp oTd xEpIT TG .

" Drink boldly " said Woland , and Margarita took
the glass in her hand at once

Datensatz 4« 1von23  » M b | N7 Gefiltert | Suchen




No variation

(3)  Perfective across Slavic:
"Take him outside for a moment, explain to him how | ought to be
spoken to.’

RU VyvediteP" ego otsjuda na minutu, ob"jasnite emu, kak nado
razgovarivat’ so mnoj.

PL WyprowadzP™ go stad na chwile i wyjasnij mu, jak nalezy sie
do mnie zwracac.

CZ Odved”™ ho a vysvétli mu, jak se mnou ma mluvit.

SL OdpeljiteP™ ga za trenutek od tod in mu pojasnite, kako je
treba govoriti z menoj.

(Universitat Bern) Cross-Slavic variation corpus-based



No variation

(4)  Imperfective across Slavic:

'if from this moment on you say even one word, if you speak to

anyone at all, beware of me!’

RU | slusaj menja: esli s étoj minuty ty proizneses’ chotja by odno
slovo, zagovoris’ s kem - nibud’, beregis' P menjal

PL | zapamietaj sobie, ze jesli powiesz od tej chwili cho¢by jedno
stowo, jesli bedziesz z kimkolwiek rozmawiat - to strzez sie’’v
mnie! |

CZ A ted dobfe poslouchej: jestli od této chvile hlesnes, varujP™
se mé, to ti povidam! "

SL In poslusaj me: €e od tega trenutka naprej izreces le besedo,
spregovoris s komer si bodi, potem se me pazi®V!

(Universitat Bern) Cross-Slavic variation corpus-based



(5) "[-..] did you ever say anything about the great Caesar? Answer!
Did you?"
RU OtvecajP?I
PL Odpowiadaj®?I
CZ OdpovezPfl
SL  OdgovoriP™I
UK Vidpovidaj®1
BY AdkazvajPI
BG Otgovarjaj?!
MK OdgovarajP1
SR OdgovarajP/|
SR2 OdgovarajPV!
HR OdgovoriP!
SK  OdpovedzP™1
PL2 Odpowiadaj™!

(Universitat Bern) Cross-Slavic variation corpus-based



(6)  'Repeat it a third time, High Priest.’
RU Pervosvjascennik, povtoriPV v tretij raz.
PL Arcykaptanie, potwérzP™" to po raz trzeci.
CZ OpakujP" to potieti, veleknéze.
SL Veliki duhoven, ponoviP™ mi to 3e tretjic.

(Universitat Bern) Cross-Slavic variation corpus-based



(6)  'Repeat it a third time, High Priest.’
RU Pervosvjascennik, povtoriPV v tretij raz.
PL Arcykaptanie, potwérzP™" to po raz trzeci.
CZ OpakujP" to potieti, veleknéze.
SL Veliki duhoven, ponoviP™ mi to 3e tretjic.
BY Persasvjatar, patitary®" tréci raz!
UK Pervosvjasceniku, povtoriP" vtretje.
UK Pervosvjascenyku, povtory?" vtretje.
BG P3rvosvesteniko, potvirdiP™ go i treti pit.
MK Prvosvesteniku, povtori®” go toa i po tret pat.
SR Prvosvestenice, ponovi?™ i treéi put.
SR2 Prvo svestenice, ponoviP™ i treéi put.
HR Prvosvecenice, ponoviP" tre¢i put.
SK Velknaz, zopakujP™" to treti raz.
PL2 PowtérzP™ to po raz trzeci, arcykaptanie.

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Bussian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip:
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiiis
'Czech! ipiiiipippppiipiipppiiippppppppipipiiziipipppeppeppipppops

'3lovenian' Fpppp P fiipppppp fpppppiplippp pippppPpippprrpppipipippppp
'Bulgarian' pipippprppppiippifppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippeiippipppippipipppippppppipippppipipippp?ppppp

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Hamming distances: for each pair, take proportion of differing symbols

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Bussian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip:
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiiis
'Czech! ipiiiipippppiipiipppiiippppppppipipiiziipipppeppeppipppops

'3lovenian' Fpppp P fiipppppp fpppppiplippp pippppPpippprrpppipipippppp
'Bulgarian' pipippprppppiippifppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippeiippipppippipipppippppppipippppipipippp?ppppp

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Hamming distances: for each pair, take proportion of differing symbols

'Fuszian' pipippip
FEoTa s pipipppi
'Czech' 1piiliipi

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Bussian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip:
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiiis
'Czech! ipiiiipippppiipiipppiiippppppppipipiiziipipppeppeppipppops

'3lovenian' Fpppp P fiipppppp fpppppiplippp pippppPpippprrpppipipippppp
'Bulgarian' pipippprppppiippifppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippeiippipppippipipppippppppipippppipipippp?ppppp

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Hamming distances: for each pair, take proportion of differing symbols

'Fuszian' pipippip
FEoTa s pipipppi
'Czech' 1piiliipi

RU-PL: 2/9 =0.222

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Bussian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip:
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiiis
'Czech! ipiiiipippppiipiipppiiippppppppipipiiziipipppeppeppipppops

'3lovenian' Fpppp P fiipppppp fpppppiplippp pippppPpippprrpppipipippppp
'Bulgarian' pipippprppppiippifppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippeiippipppippipipppippppppipippppipipippp?ppppp

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Hamming distances: for each pair, take proportion of differing symbols
'Fuszian' pipippip
FEoTa s pipipppi
'Czech' 1piiliipi

RU-PL: 2/9 =0.222 PL-CZ: 5/9 =0.555

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Bussian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip:
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiiis
'Czech! ipiiiipippppiipiipppiiippppppppipipiiziipipppeppeppipppops

'3lovenian' Fpppp P fiipppppp fpppppiplippp pippppPpippprrpppipipippppp
'Bulgarian' pipippprppppiippifppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippeiippipppippipipppippppppipippppipipippp?ppppp

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Hamming distances: for each pair, take proportion of differing symbols
'Fuszian' pipippip
FEoTa s pipipppi
'Czech' 1piiliipi

RU-PL: 2/9 =0.222 PL-CZ: 5/9 =0.555 CZ-RU: 7/9 =0.777

(Universitat Bern) Cross-Slavic variation corpus-based



Matrix with binary values

'Puzsian' pipippipipiiiiiiiiipippipiiiiiipipiiiiipipiiiiiiippiiiiip]
'Polish! pipipppiippiipippipiiipipiippiipippiiippppippiipipppipiii;
‘Czech’ ipiiiipippppiipiipppiiippppppepipipiiriipippppprppippppon

'Alovenian' ) )y ey R ey )y ey ) e )y g w ) e ) )y ) R BN ) )
'Bulgarian' pipippprppppiippisppiipipiippsppiipiiiipippiiipiipp-iipii;
'Croatian' ippippppippriippipppippivipppippppppipippppipipippp?ppppp:

'Belarusian' pipippp-ippiiippp-iiippipiiiiiipippipiipipiiiiiiippiipiip]

Table of distances:

[1] 'Fussian' L0 0.36231864 0.75 0.87741930 0.3258125 0.45454547 0.1
[2] 'Paolish’ .36231884 0.0 0.61764705 0.5645161 0.359375 0.4020909
[3] 'Czech' 75 0.61764705 0.0 0.45901638 0.52380955 0.41538462 0

LB7741936 0.5645161 0.45901638 0.0 0.5254237 0.254237
L328125 0.359375 0052380955 005254237 0.0 0.33333334
LA5454547 0,4090909 0.41533462 0.2542373 0.33333334 0
14925373 0026865673 007121212 0.55737704 003125 0.40

[4] 'Slowvenian'
[5] 'Bulgarian'
[6] 'Croatian'
[7] 'Belarusian'

e Y e Y e Y e Y s [ e |

(Universitat Bern) Cross-Slavic variation corpus-based



Visualizing distances with NeighborNet

Polish

Polish/2

Serbian/2

Serbian

Slovak
Belarusian

Czech Russian

Ukrainian

Croatian

Macedonian Bulgarian
Slovenian

Neighbor net of Bulgakov's Master i Margarita

(Universitat Bern) Cross-Slavic variation corpus-based



Aspect variable: Results

@ Eastern and Western Group as found in the literature (Barentsen
1995, Dickey 2000, Benacchio 2010)

@ Interesting to compare clustering across many domains - independent
evidence for or against aspectual prototype relevant for all domains in
a language

@ comparison across more contexts desirable

(Universitat Bern) Cross-Slavic variation corpus-based



Outline

© Method

@ Automating procedures

(Universitat Bern) Cross-Slavic variation corpus-based



Next step: more comprehensive, automated measurements

e Bonana, i Haprapia sigpasy seana
Wilaprapima seaaw ja seae

. dime 6 Boker xaif MapyapFa Tipe
amg

Datensatz < 1von2s > M b | \7.Gefitert.| Suchen

opite

F Drik boiy
the glass i e

Said Woland, and Margaria ook
 hand at once

necessary:
e tagging for all languages
(Macedonian, Sorbian!)
e word alignment (—
Uplug, Tiedemann 2004)
@ operationalization of
variables
— allows to include more vari-
ables, more texts; but intro-
duces more noise

(Universitat Bern)

Cross-Slavic variation corpus-based



Data format

e word aligned texts held in large XML files / CWB Corpus
@ variables operationalized with regular expressions on word forms,
lemmata, tags
Analysis
@ XSLT transformations to aggregate data for visualization software
(SplitsTree, other)

@ corpus queries and color-coded classification by XSLT based on the
same same configuration files

(Universitat Bern) Cross-Slavic variation corpus-based



Data format

e word aligned texts held in large XML files / CWB Corpus

@ variables operationalized with regular expressions on word forms,
lemmata, tags

Analysis

@ XSLT transformations to aggregate data for visualization software
(SplitsTree, other)

@ corpus queries and color-coded classification by XSLT based on the
same same configuration files

to be published as open source in the near future

(Universitat Bern) Cross-Slavic variation corpus-based



Word aligned corpus

@ word aligned corpus held in large XML files

<w id="7.7" lem="xapkuin" pos="Afpmsg">xapkoro<waligns>
<walign lng="bg">
<w 1d="8.9" lem="ropew" pos="A---:sm0">ropeus</w>
</walign>
<walign lng="by">
<w 1d="7.5" lem="Hap3ebyaih" pos="ADV,norm">Hag3Bbiuan</w>
<w 1d="7.6" lem="pywHe" pos="A,norm,nom,sg,m:A,norm,acc,sg,m,inan">aywHei</w>

</walign>
<walign lng="cz">
<w id="4.2" lem="dusny" pos="AAIS6----1A----">dusném</w>
<w id="4.3" lem="jarni" pos="AAIS6----1A----">jarnim</w>
</walign>

<walign lng="hr">
<w 1d="7.7" lem="neobifan" pos="Rnp"=>neobiéno</w>
<w 1d="7.8" lem="topal" pos="Afpmsgy">toplog</w>
</walign>
<walign lng="mk">
<w 1d="2.5" lem="nponeteH" pos="A">nponetHo</w>
</walign>
<walign lng="pl">
<w 1d="3.5" lem="wiosenny" pos="adj:sg:nom:n:pos">wiosenne</w>
</walign>
<walign lng="pla">
<w 1d="8.8" lem="upalny" pos="adj:sg:gen:m3:pos">upalnego</w>
</walign>
<walign lng="sk">
<w 1d="6.1" lem="teply" pos="Afpnsn">Teplé</w>
</walign>

ss-Slavic vari



Operationalization of variables

<parameter id="FinitePastNegAspect">

<type id="I">
<criteria><lng>ru</lng><regexp level="notlem">"6uTb$</regexp><regexp level="tag">"Vm(i-|.s)...[

<criteria><lng>cz</lng><regexp level="notlem">"byt$</regexp><regexp level="tag">"Vp..---.R-NA--
<criteria><lng=>sk</1ng><regexp level="notlem">"byt$</regexp><regexp level="tag">"Vmps....y.....
<criteria><lng>sl</lng><regexp level="notlem">"biti$</regexp><regexp level="tag">"Ggnd</regexp=
<!-- ED - Aorist and Imperfect, X: l-participle, here without postposed article; R - present, a

<criteria><lng>bg</lng><regexp level="notlem">"ceM|uas$</regexp><regexp level="tag">"V2I.*:([ED]
<criteria><lng>mk</lng><lng>sr</lng><regexp level="notlem">"(cyM|jesam|hteti)$</regexp><regexp
<criteria><lng>hr</1lng><regexp level="notlem">"biti|htjeti$</regexp><regexp level="tag">"Vmps..
<criteria><lng>pl</lng><regexp level="notlem">"byc¢|prosi¢$</regexp><regexp level="tag">"(praet|
<criteria><lng>by</1ng><lng>uk</lng><regexp level="notlem">"(6biub|b6yTH)3$</regexp><regexp level=

</type>

<type id="P">
<criteria><lng>ru</lng><regexp level="notlem">"6uTb$</regexp><regexp level="tag">"Vm(i-|.s)...[
<criteria»<lng=>cz</lng><regexp level="notlem">"byt$</regexp><regexp level="tag">"Vp..---.R-NA--
<criteria><lng>sk</1lng><regexp level="notlem">"byt$</regexp><regexp level="tag">"Vmps....y.....
<criteria><lng>sl</lng><regexp level="notlem">"bitis$</regexp><regexp level="tag">"Ggdd</regexp=
<criteria><lng>bg</1lng><regexp level="notlem">"cbM$</regexp><regexp level="tag">"V2P.*:([ED]|X.
<criteria><lng>mk</1ng><lng>sr</lng><regexp level="notlem">"(cyM|jesam|hteti)$</regexp><regexp
<criteria><lng>hr</lng><regexp level="notlem">"biti|htjeti$</regexp><regexp level="tag">"Vmps..
<criteria><lng>pl</lng><regexp level="notlem">"by¢|prosic¢$</regexp><regexp level="tag">"(praet|
<criteria><lng>by</1ng><lng>uk</lng><regexp level="notlem">"(6biub|b6yTH)S$</regexp><regexp level=

</type>

</parameter>

Cross-Slavic variation corpus-based



Result table
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Inspection of variable categorization in context

Primary language: Slavonic Germanic Romance Baltic Others
BG ©SRA ©PLA U UK DE
HR SL SK
MK © CZ BY
SR PL @®RU
Aligned languages: Slavonic Germanic Romance Baltic Others
¥ BG ¥ SRA WPLA ¥ UK DE

Y HR ®SL WSK
MK ¥ CZ BY
# SR #PL WRU

* All texts Only texts available in all languages Get help

bg||hr|[mk||sr |sra sl |lcz|pl ||pla/ski|ru|juk|| Russian @[tag="Vm(i-|.s)...[*p].p" & bg contains "*=t:\/.

“ bulgakovmaster o ([ [ ([ | (||| ([ | | ][ Bulgarian
sueskindparfuem

Croatian

Macedonian

Serhian

(Universitat Bern) Cross-Slavic variation corpus-based



Inspection of variable categorization in context

37986 Jluxonees
IBOHILT NPHMEPHO B
OAMHHAUATE HACOB ,
CKa3al, 9T0 NpRAeT
NpPHMEPHO Hepes
nojaca , u He

Lihodejev Je
telefonirao oko
Jjedanaest sati
rekao da ¢e doci
za pola sata i ne
samo §to nije
dosao veé je
nestao iz svog

TOJLKO HE IpHIIeN
HO M M3 KBAPTHPE!

neues ! stana !
38044 - roBopit
Bapenyxa. aepway — govorlo je

yxu TpyGiy . B Varenuha drzeéi

KoTopoii caBmATICE

rycTsie kojoj su se uli
npoomEnTebEbe 1 Cesti dug
COBEpHIEHHO potpuno beznadni
Seamanenae signali .

CHrHA .

39042 Onuno
KaGuse jei trek
e kabinetu , i
npoenanca . n
dvaput Sirlo ruke
JIBAIB BI1BIMaJ N
_ kao da je razapet ,
PYH , KAk PACHATHIE . - < o
i i popio je Gitavu
W BB e ALl
. asu zuckaste
CTaRaH KeTOBATOH
BO/IB W3 Bq}l!HB " . bace
i " Klicao :
BOCKJIHIAT

On je i trékarao po

39058
39038 O o On je i trékarao po

KaBue !
mpoGemanea n  abinets
P dvaput sirio ruke
s BTN :
. kao da je razapet ,

pysn , wax pacnareit, o o °

- i popio je Zitavu
H BBITTHIT e H

&adu Fuckaste
cTa

- a
na uhu slualicu u

Jlnxosiees
Teaeommpame
oKOITy eanaCCeT
acoT , pede fexa ke
J0j€ no no0BHHA
9aC , M HE CAMO MITO
He /OUI0N , TYKY Fo
HeMa HH BO CTAHOT .

Lichodiejew
zadzwonll gdzics o

. z¢ bedzie za pol

sig nie zjawit , ale
znikngt 7 mieszkan

— powledzlal
Warionucha .
trzymajge przy uchu
stuchawke . z ktérej
dchicgnly creste

300py BameBapenyxa
prcjn ja
crymamxata kpaj
¥BOTo . Bo Koja ce
crymaa jackn .
aomoTpajum u cocenta
Gesnanemin curmam

ug|
beznadzigjne sygnaly .

Warionucha zrobil

wszystko , co sig robi
Tojucepactpuano  wchwilach wielkiego
KaGHHETOT . 1 zdumienia : pobiegal
JIBANATH IH KpeBame po gabinecie ,
panere kako pacnuat , dwukrotnie rozlozyl
¥ HCIH Ue/ta ama
wosenmKasa Bosa o1 a takze wypil cala

wmmero u szklanke Z6Hawej

By Rae : wody z karafki
pokrzykujac : — Nie
rozumiem !

Warionucha zrol
wszystka . co sig robi
wchwilach wielkiego
sabuneToT , 1 zdumienia : pobiegal
Apanati i kpesame  po gabinee
patete xaxo pacrwat . dwukrotnie roztozyl
# HCAH et gama
IKOJITeHHKABA BOJa 071 a takze wy)

Toj u ce pacTpua no

tcata

jedenastej , powiedzial

godziny i nie dos , 7o

rece jak ukrzyzowany .

rece jak ukrzyzowany .

Pa kako ine bi .
Lihodejev je
telefonira negde
oko jedanaest dasova
»rekao da e doci
kroz pola sata . a ne

Lihodejev Je
poklical okoli
enajstih , rekel , da
pride ez pol ure ,
pa ne samo da ni

pridel , e iz i
o samo Sto nije dogao
stanovanja je i
——— veé je i izstana
izginil . \
nestao !
« Je dejal - progovorl

Varenuha , drzeéi

kraj uveta shualicu
iz koje su dopirali
duboki . otegnu
potpuno beznadezni
signali .

Varenuha . drze¢
ob usesu slusalko .
v kateri so se
sligali pogositni
dolgi in docela
brezupni signali

Zaiel je tekati po
delovni sobi ,
dvakrat Je vzdignil
roke kakor na
krizu . popil je cel
( kozarec
rumenkaste vode
iz steklenice in
vzklikal : » Ne
razumem !

On se i uzmuvao po
kabinetu . i dva puta
Je dizao ruke kao da
je razapet i ispio je
punu éasu Zuckaste
vode iz bokala .

Zagel je tekati po

delovni sobi . .
: . On se i uzmuvao po
dvakrat je vadignil | i
kabinetu , i dva puta
roke kakor na -
- i je dizao ruke kao da
krizu . popil je cel o
Je razapet i ispio je

( kozarec
punu ¢adu zucknslc
rumenkaste vode N

vode iz bokala

Lihodejev je zvao
otprilike oko jedanaest
. rekao da dolazi za
pola sata . a ne samo Sto
nije dodao nego je i iz

- refe Varenuha , drzeéi
pored uveta slusalicu iz
koje su uestalo

dopirali du,
beznades

Ipo kabinetu se
rastréao . i ruke dvaput
podizao . kao raspet . i
ispio do poslednje kapi
€asu Zuckaste vode i
bokala . i uzvikivao :

Ipo kabinetu se
rastréao . i ruke dvaput
podizao . kao raspet , i
ispio do poslednje kapi
&agu Fuckaste vod;

Jhnxonees ce odamn

KBbM eIHHAfCeT ,
Kaza , e we 1oiige
Ca1el NOAOBHH Hac H
He caMo He Joiine ,
AMM H39E3HA M OT
noma cH .

— kasa Bapenyxa ,
NPHTHCHITYXO B
caymaIKaTa , o7
KOATO HOYECTO Ce
uyBaxa
HPOTbIKHTENHH H
chBceM
Besnaneninn
curnam .

Pasxoam ce nepsro
u3 kaGuneTa , Ha
7182 IETH HPOCTPA
HArOpe Pblie KaTo
PasIHAT . npecyim
IhiHa qaia
bITEHHKABL BOJA
ot rapadpara ,
BRIKIKHA
HEROIKOKPATHO

Pasxoau ce HepsHO
W3 KabuHeTa , HA
ABA HLTH NPOCTPS
Harope prue KaTo
pasnHaT . npecymm
LA vama
ABITEHNEAB BOTA

Lotro
bl
jeden
piijde
hodin|
e nep
dokon
bytu .

ze shu
hlasiti
tahlé :
bezna

Pobih:
kancel

Pobih;
kancel
rozhos
ukfizo
naraz |
sklen




Automatization: summary

@ operationalization of variables: regexps on token/lemma/tag level with
word aligned files
@ error control and fine-tuning of operationalization

o define variables

e inspect aggregation level,

o inspect level of corpus examples
o redefine variables

— allows fast aggregation of different variables

(Universitat Bern) Cross-Slavic variation corpus-based



Outline

© Further variables
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Outline

© Further variables

@ Verbal prefixes

(Universitat Bern) Cross-Slavic variation corpus-based



Compare the use of verbal prefixes across Slavic

(7)  Lovite ze ego nemedlenno, ...
‘Catch him immediately,...’

[RU] inace on natvorit neopisuemyx bed !
[UK] a to vin nakoit’ lixa - bidi !

[PL] inaczej narobi strasznych rzeczy!

[PL] inaczej narozrabia tak , ze si¢ nie pozbieramy !
[CZ] nebo natropi nepopsatelné skody !

[SK] lebo narobi ukrutne vela zla !

[SL] sicer bo naredil nepopisno skodo !

[HR] inace ¢e pociniti neopisive nevolje !
[SR] ili ¢e svekolike nedace pociniti !

[SR] inace ¢e wciniti neopisivo zlo !

[MK] inaku ke - dade nevideni nevolji !
[BG] inace toj Ste izvarsi neopisuemi porazii !
" ... otherwise he'll do untold harm!’

TETTT@ e o0 T

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Classify each verb form as belonging to one of eleven prefix classes (do-,
pered/pred/pro-, vy-, za-, na-,u-, od-, iz-, vy-, raz-, po-); operationalize
with regular expressions on lemmata / tags

NA oT 1Z \'A4 PERE RAZ PRI PO DO ZA
ru “na ~ot ~i[zs] “vy ~pere ~ra[zs] ~pri ~po[~d ~do ~za
bg “na ~ot ~iz ~vi ~pre “raz ~pri ~po[~d ~do ~za
by “na ~ad ~ii]z ~vy ~pera “ra[zs] ~pry ~pa[~d ~da ~za
cz “na ~od ~iz vy ~pre “raz ~pri ~po[~d ~do ~za
hr “na ~o[dt] ~i[zs] ~vi “pre “raz ~pri ~po[~d ~do ~“za
mk “na ~o[dt] ~i[zs] ~vi “pre “raz ~pri ~po[~d ~do “za
pl “na ~od ~iz ~wy ~prze “roz ~przy ~po[~d ~do ~za
sk “na ~od ~iz vy ~pre “raz ~pri ~po[~d ~do ~za
sl “na ~od ~iz ~vi ~pre “raz ~pri ~po[~d ~do “za
sr “na ~o[dt] ~i[zs] ~vi “pre “raz ~pri “po[~d ~do “za
uk “na ~vl[iild ~[ii]z ~vi ~pere ~ro[zs] ~pri “po[~d ~do “za

Table : List of verbal prefix types and how they are classified (transliterated)

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Use word alignment to derive a matrix of values

'Bulgarian' -b-- i I e
‘Belarusian' -z--

‘Czech’
'Croatian’
'Macedonian' -------------
'Palish’ y--- b ..
'Russian'  ----- o0-bbaaa b ----y----bh--yyyy----zrzzzz----- i----yh-
‘Slovak’ -0-b----y-aay- -b-- -p--r-yyy--p--hz--r--on-bn-h--a-
‘Slovenian'  ----- a-rrrrr--h b i -

‘Serbian' b--
‘Ukrainian' --n--z-

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Use word alignment to derive a matrix of values

'Bulgarian' -b-- i I e
‘Belarusian' -z--

‘Czech’
'Croatian’
'Macedonian' -------------
'Palish’ y--- b ..
'Russian'  ----- o0-bbaaa b ----y----bh--yyyy----zrzzzz----- i----yh-
‘Slovak’ -0-b----y-aay- -b-- -p--r-yyy--p--hz--r--on-bn-h--a-
‘Slovenian'  ----- a-rrrrr--h b i -

‘Serbian' b--
‘Ukrainian' --n--z-

visualize in SplitsTree

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, verbal prefixes

Slovak

Polish

Czech Polish/2

Ukrainian

Slovenian Belarusian

Russian

Croatian

Serbian/2 )
Bulgarian

Serbian

Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based



Solaris, verbal prefixes

0.

Czech  Slovak Ukrainian

Slovenian Belarusian
Russian
Russian-A
Croatian
Serbian/2

Serbian
Bulgarian

Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based



Ostrovski, verbal prefixes

o1 Slovak

Czech Polish

Ukrainian

Slovenian Belarusian

Russian

Serbian

Croatian
Bulgarian

Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based
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Comparing individual prefiexes

Use of pri- vs. do- in Bulgakov

o1 Slovenian

Polish/2

Serbian Ukrainian
Serbian/2 Ukrainian/2
Croatian Belarusian

Russian

Bulgarian

Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based



Conclusions

@ interesting results concerning crosslinguistic use of cognate
derivational affixes

@ good genealogical signal, different from aspect

(Universitat Bern) Cross-Slavic variation corpus-based



Outline

© Further variables

@ Nominal suffixes

(Universitat Bern) Cross-Slavic variation corpus-based



Compare the use of nominal suffixes across Slavic

(8) a. [RU] Vot kogo s osobennym udovol'stviem otpuscu, - skazal
Voland, s otvrasceniem gljadja na Nikolaja lvanovica, - s
iskljucitel'nym udovol'stviem, nastol'ko on zdes' lisnij.

[UK] Os’ kogo z osoblivim zadovolennjam vidpus¢u

[PL] Tego odprawie ze szczegélng przyjemnoscia

[CZ] Toho propustim se zvlastnim potésenim,

[SK] Tohto prepustim s radostou,

[SL] Tu je nekdo, ki ga odpus€am s posebnim zadovoljstvom
[HR] Evo, koga ¢u sa zadovoljstvom otpustiti

[SR] A ovoga ¢u sa velikim zadovoljstvom pustiti

[MK] Ete kogo ke go pustam so osobeno zadovolstvo

[BG] Viz, nego s naj goljamo udovolstvie 5¢e go pusna da si
v'rvi

T oo ho Q0 o

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Classify each verb form as belonging to a suffix class, operationalized with
regular expressions on lemmata / tags

ICA TEL NIK AR AK IK EC OST STVO STVIE NIE
ru [iy]ca$ tel'$ nik$ ar'$ [jaa]k$ ~n]ik$ ec$ ost'$ stvo$ stvie$ n['ile$
uk icja$ tel'$ nik$ ar$ [jaa]k$$ ~n]ik$ ec'$ ist'$ [sc]tvo$ XXX$ nnja$
by [iy]ca$ cel'$ nik$ ar$ [jaa]k$$ ~n]ik$ ec$ asc'$ [sc]tva$ XXX$ nne$
mk ica$ tel$ nik$ ar$ ak$ ~n]ik$ ec$ ost$ [8s]tvo$ XXX$ nje$
bg ica$ tel$ nik$ ar$ [jaa]lk$ ~n]ik$ ec$ ost$ stvo$ XXX$ nie$
pl [iy]ca$ ciel$ nik$ arz$ ak$ ~n]ik$ ec$ 0§¢$ [es]two$ XXX$ nie$
cz ice$ tel$ n[iilk$ [aa]r$ [aa]k$ ~n][ii]k$ ec$ ost$ stvo$ stvi$ ni$
sk ica$ tel'$ n[iilk$ [4a]r$ [aa]k$ ~n][ii]k$ ec$ ost$ stvo$ XXX$ nie$
sl ica$ telj$ nik$ ar$ ak$ ~n]ik$ ec$ ost$ [8s]tvo$ XXX$ nje$
hr ica$ telj$ nik$ ar$ ak$ ~n]ik$ ac$ ost$ [8s]tvo$ XXX$ nje$
sr ica$ telj$ nik$ ar$ ak$ ~n]ik$ ac$ ost$ [8s]tvo$ XXX$ nje$

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Use word alignment to derive a matrix of values

'Bulgarian' -b-- i I e
‘Belarusian' -z--

‘Czech’
'Croatian’
'Macedonian' -------------
'Palish’ y--- b ..
'Russian'  ----- o0-bbaaa b ----y----bh--yyyy----zrzzzz----- i----yh-
‘Slovak’ -0-b----y-aay- -b-- -p--r-yyy--p--hz--r--on-bn-h--a-
‘Slovenian'  ----- a-rrrrr--h b i -

‘Serbian' b--
‘Ukrainian' --n--z-

(Universitat Bern) Cross-Slavic variation corpus-based



Operationalization

Use word alignment to derive a matrix of values

'Bulgarian' -b-- i I e
‘Belarusian' -z--

‘Czech’
'Croatian’
'Macedonian' -------------
'Palish’ y--- b ..
'Russian'  ----- o0-bbaaa b ----y----bh--yyyy----zrzzzz----- i----yh-
‘Slovak’ -0-b----y-aay- -b-- -p--r-yyy--p--hz--r--on-bn-h--a-
‘Slovenian'  ----- a-rrrrr--h b i -

‘Serbian' b--
‘Ukrainian' --n--z-

visualize in SplitsTree

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, nominal suffixes

Polish/2

Slovak

Czech Ukrainian
Belarusian
Russian
Bulgarian
Slovenian

Croatian

Serbian/2
Serbian

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, -NIK

Serbian/2

Serbian

Croatian

Macedonian

Slovenian

. Bulgarian

Variable: NIK-MX
* Russian

o

Czech ~ .
Ukrainian

Slovak Belarusian

Polish

Polish/2

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, -STVO

Polish/2

Polish

Belarusian

Slovak

« Ukrainian

/ A
Slovenian //g /

< Serbian/2
Croatian Serbian

Bulgarian

Macedonian

ross-Slavic variation corpu

* Russian




Bulgakov, -OST

Polish/2
Polish

Slovak

Ukrainian

Belarusian
Czech

AV,
/' -'3~- ) \ Russian

Slovenian Bulgarian

Croatian

Serbian/2 Serbian Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov,

. Bulgarian
Macedonian
Croatian v
.
Serbian/2 ’
Serbian \ . . Russian
w;;* //
Ukrainian 1
e
Belarusian  *
Variable: TEL-MX4
Polish/2 \V
Polish %..\\

Czech
Slovenian

Slovak

(Universitat Bern) Cross-Slavic variation corpus-based



Reverse perspective: clustering suffixes

How similar are the suffixes in their functional domains, i.e., contexts?

(Universitat Bern) Cross-Slavic variation corpus-based



Reverse perspective: clustering suffixes

NIK

osT Pairwise distances:
n intersection (suffl, suff2)
/ max (sufflsuff2)

STVO

NIE

CIA

(Universitat Bern) Cross-Slavic variation corpus-based



Comparing verbal prefixes and nominal suffixes

Differences between nominal and verbal domain?

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, verbal prefixes

) Polish2
Polish

ki

Slovenian

Bulgarian

Croatian \
Serbian/2

Serbian Macedonian

(Universitat Bern) Cross-Slavic variation corpus-based



Bulgakov, nominal suffixes

Polish/2

Slovak

Czech Ukrainian
Belarusian
Russian
Bulgarian
Slovenian

Croatian

Serbian/2
Serbian

(Universitat Bern) Cross-Slavic variation corpus-based



Conclusions

@ A lot of contact based influence with nominal suffixes
@ Much less so with verbal prefixes

@ In line with general knowledge (see Haspelmath 2009) - but rules out
explanation of differences in nominal vs. verbal morphological
complexity

(Universitat Bern) Cross-Slavic variation corpus-based



Outline

© Further variables

@ Participles vs. finite clauses

(Universitat Bern) Cross-Slavic variation corpus-based



Participle vs. finite subordinate clause

Eg. Russian original and Serbian translation:

(9) Popav v ten’ cut’ zelenejuséix
arrived.PST.CVB in shadow a-bit green. PRES.PCPL.GEN.PL
lip, pisateli [brosilis” k budocke].
linden.GEN.PL.F writers.INF.PL dashed to stand.DAT.SG.F

(10) Cim su dospeli u senku lipa,

When 3PL arrive.PST.PL in shadow.LOC linden. GEN.PL
koje su tek pocéinjale da

REL.NOM.PL 3PL just start.PST.PL COMP

zelene, pisci najpre pohitase...

become-green.3PL authors-NOM.PL first  hurried...

‘Once in the shade of the barely greening lindens, the writers
dashed first thing to a brightly painted stand with the sign: 'Beer
and Soft Drinks." (Bulgakov)

(Universitat Bern) Cross-Slavic variation corpus-based



Word alignment

RU HR PL SL

MonasP DoSavsi/PPP-P zaczynaty/sie/F-F Kofs
BpocunnckF najprije/uputili/F-F ruszylifF-F pogn
PacKpawWeHHOW- sareno/obojenom/F-F pomalowanej/- - sta/
cnegyeTF valja/-- odnotowad /F-F treb
oTMEeTHTEF istacif-- odnotowad /F-F omen
oka3zanockF bilo/-- widac/byto/-- vide
KaxeTcAF cini/f-- zapadato/F-F jefz
Beino- dise/-- byto/-- bilo
AblwaTeF dise/-- oddychad/F-F diha
packanueP uzarivsi/PPP-P roOZprazywszy/-- prez
BaNUNockF sagibalo/F-F pyle/-- toni
npvuwenk dosao/F-F przyszedt/F-F pris
cenF sjeo/F-F naf-- sede
Bbina- bijase/aleja/-- byta/-- je/-
NaiTeF Dajte/-- Butelke/-- Dajt
nonpocunF zamolio/je/F-F poprosit/F-F je/p
oTBeTHnaF odgovorila/je/F-F odpowiedziata/F-F je/o
obupenackF , fuvrijedila/F-F obrazita/F-F vide
ocsefgoMmuncaF raspitivao/se/F-F zasiegnat/informacji/F-Fvpra
npuBe3yTF ¢e/dopremiti/-- przywiozafF-F prip
oTBeTUNaF odaovorila/ie/F-F odpowiedziata/F-F ie/o
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@ past/present active participle / adverbial converbs on the basis of
morphological tags, lemmata and word form information

@ more inter-text variation expected: run analysis for several books,
translated from different languages
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Bulgakov, Master i Margarita, participles vs. finite structures

Croatian

Serbian/2

Serbian

Slovenian
Russian

Bulgarian

Czech Slovak

Polish
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Rowling, Harry Potter, participles vs. finite structures

Polish

Slovak

Slovenian

Bulgarian

Russian

Serbian

Croatian
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Lem, Solaris, participles vs. finite structures

——oo1

Russian

Slovenian

. Russian-A
Bulgarian

Czech
Polish

Serbian Serbian/2

Croatian
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Eco, Il nome della rosa, participles vs. finite structures

Russian

Slovenian

Polish
Bulgarian
Slovak

Croatian

(Universitat Bern) Cross-Slavic variation corpus-based



Conclusions

e very different distribution; Russian, Polish, BCS vs. rest

o still to be worked out

(Universitat Bern) Cross-Slavic variation corpus-based



Outline

@ Conclusions
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Summary / work plan

Summary and conclusions

@ bottom-up approach to functional similarity of linguistic variables
ranging from grammatical categories via derivational morphology to
syntactic preferences

@ discovery method: both bird’s eye view and access to detail
@ some interesting results (aspect distribution, verbal vs. nominal
derivation, contact vs. inheritance)

Plan for coming months:

publish software (7)
publish selected studies in separate

put together monography
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© Appendix: Further projects
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Further projects

Some more projects | am engaged in and would like to work on while at IPI
PAN — approach me if you want to know more!
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© Appendix: Further projects

@ Language choice in the post-soviet sphere: twitter as a source
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Language choice in Twitter in Ukraine/neighboring countries

O mainly Russian
M no Russian

o with Tom Ruette, Berlin;
tweet collection since 2011

@ simple criteria (alphabet and
word list) to detect Russian
vs. non-Russian cyrillic text

o ) @ map: color for Russianness,
. size for number of teeters

. @ pretty good overlap with
survey-based results

@ project under revitalization
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© Appendix: Further projects

@ Dialect Corpus: the Language of the Ustja River bassin
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Language of the UstJa River bassin

@ joint project with Nina Dobrushina, Michael Daniel (Higher School of
Economics, Moscow)

e data collected in Swiss-Russian field trips to South of Arkhangel’sk
region (students and faculty)

@ transcribed in standard Russian, lemmatized and tagged - already
more than 100 000 tokens

@ available with aligned sound segments via CWB-based web
interface; user correction planned to enable crowdsourcing of the
transcription

@ would be great to cooperate with other dialect projects!
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© Appendix: Further projects

@ Diachronic corpus interface
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VMC - prototype

Beaukne Munen YeThn
VMC Query interface

2 Simple search Welcome to the VMC Query interface!
[ JLJ
How do I use the corpus?
Sy i Please note that there is a great throughout the pus. When looking up a word, be aware of the following:
1. Most frequent words are spelled as abbreviations with a itle above, such as & instead of Eor.
. Advanced search 2. Many words contain superscript characters (for example: NpAArat instead of IPEAAARAET )
1 Word | 3. Cortain letters are interchangeable with other lotters, such as;
e B A o with w,ca and the corresponding superscripts;
Tokens inbecween: fom €xwith ¢, & and i, in some cases even with a a and # and the corresponding superscripts.
> Word | = Searching the corpus:
In order to faciltate searching and to avoid probloms with the are which displays al the v
begsich endsich in the corpus that match the first two or more characters you type in the search e
00 Export XML Search
Simple search
2 Complex search aaq —
| | = AdeTh
[ it [ s ] AseThea ch
AdeTe
Adea

@ easy to use interface to CWB-based corpus of Velikie minei cet'i,
edited at Slavic department at Freiburg University, Germany
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Dziekuje za uwage!

waldenfels@issl.unibe.ch
ruprecht.waldenfels@gmail.com
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