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Focus on Slavic Intercomprehension

@ Receptive multilingualism

B inter-lingual tolerance to unfamiliar linguistic form

B ability to understand texts in related language varieties

@ Surprisal
B information-theoretic view: processing “noisy code”

B written input: cross-lingual reading comprehension
@ Mutual intelligibility

B measurable linguistic distances at different levels

B basic factor to model: transparency of linguistic encoding W
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related language variertes

Slavic Intercomprehension Matrix written input

transparency of linguistic encoding

East Slavic West Slavic West South Slavic East South

O-code . . . la. [s. e |7 8. . 10. |11 . . .
; 12) | 13) | 14 | 15) | 16) | 1(7) )/Czech \ 110) | 111) | 112) | 1(13) 5@‘
2(1) 23) | 2(4) | 265) | 2(6) 2(7)( through || 2(10 sz(“ﬂ/—\() 3(14)
Belorusiz 31 | 32) WCEM 34 | 365) | 36) | 30 N Polish /|3 Howcana ) | 2014
sper Sorbian ETEN W 45) | a6) | 47) ) A8 T a(9) Russian | 34)
ower Sorbian e} Polish  \'5) IEEMM s(6) | 507/ s(8) | s09) | - U”dersffa”d 4(14)
e s1) \ through 55) IS 6¢) | 68 | 609) | bt Bulgarlan?;\_/ém) 5(14)
7(1) \CzeCh// 7(4) [ 7 ) B 73 | 79 | 7(20) ‘ﬁb\%u) 7(13) | 6(14)
8. Slova 8(1) | 82) [ 83) | 8@) | 865) | 8(6) | &@) 89) | 810) | 811 | 8(12) | 8(13) | 7(149)
9. Bosniz o) | o) e Y \\9(6) 97) | 10(7) IR 9(10) | 9(11) | 9(12) | 9(13) | 8(14)
0. Croatia 10(1) | 10( How can a /)6) 10(7) | 11(7) | 10(9) 10(11) | 10(12) |10(13)]| 9(14)
e 11(1) Blélgat:and y | 117) | 11(8) | 22(9) | 11(20) B 11(12) |11(12) |10(14)

understan

- 12(1) | 1 s \,{/(6) 12(7) | 128) | 1209) | 12(20) | 12(22) 12(13) [ 11(14) |
cdonian |RETEN 13(6) | 13(7) | 13(8) | 13(9) | 13(29) | 13(11) | 13(12) W 13(14)

A. Bulgaria 16411 1202) | 1403) 14(5) | 14(6) | 14(7) | 14(8) | 14(9) | 14(20) | 14(11) | 14(22) [24(23) IS

Notation: A(B)
A = decoder’s language; B = language of the stimulus
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related language variertes

The diachronic dimension written input

transparency of linguistic encoding

@ Language-internal (direct): languages change in time

@ Cross-linguistic (indirect): in relation to a common ancestor

Church Slavonic

East Old Russian (X-XV) Middle Russian Modern Russian 8

(XV-XVII) 5

| South | OId Bulgarian / OCS (IX-XI) | Middle Bulgarian | Modern Bulgarian %

Proto-Slavic (X”-XV“') S
6 BC-6AD

Old Polish (XII-XV) Middle Polish Modern Polish -

West (XVI-XVIII) §

Old Czech (X-XV) Middle Czech Modern Czech £

(XVI-XVIII) -
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From Proto-Slavic to Modern Slavic

related language variertes

written input

transparency of linguistic encoding
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Latin script < > Cyrillic script

PL CZ  Proto-Slavic OCS RU BG
brat |bratr *brat(r)o |Bpat(p)b|6paT |b6bpat |brother
syn syn *synt | CBIN'D CblH |CMH  |son
dom |dUm *domb | AOMB aom |pom | house
rzeka |[reka *réka pBKa peKka |peka |river
Snieg |snih *snégv |cNBI'b |[CHer |cHAar |[snow
chleb |chléb *xlébv |xaBBB |Xxneb |xna6 |bread
wino |vino *vino BHNO BMHO |BMHO |wine
woda |voda *voda |Boaa BOoAa |Boga |water
ryba |ryba *ryba | pbiBa pblba |puba |fish
oko oko *oko OKO OKO OKOo |eye
reka ruka *roka |pAaxa Pyka |pbKa |hand
zy¢ Ziti *Ziti KHTH XUTb | Kuses |live
biaty | bily *bélv(jv) |BBAD 6enbin | 6an white

INCOMSLAV




related language variertes

Diachronic and synchronic variants written input

transparency of linguistic encoding

@ e.g. middle PL: wietszy modern CZ: vétsi (bigger)
modern PL: wiekszy

- middle PL closer to modern CZ

@ transformable by diachronically-based cross-lingual correspondence rules

@ will be tested in experiments with native speakers
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related language variertes

Orthography as primary interface written input

transparency of linguistic encoding

@ Orthographic correlates (used in linguistic analyses of inter-lingual similarity)
E in Slavic vocabulary (common heritage): historical correspondence rules
E ininternationalisms (modern vocabulary): diff. in modern orthographies

E in morphology: inflectional and derivational

@ Major spelling issues in historical corpus linguistics
E Difference: historical spelling differs from modern spelling (diachronic)
B Variance: historical spelling is variable and inconsistent (synchronic)

B Uncertainty: digital text is result of interpretation and transcription, which
introduces artefacts and errors
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Slavic diachronic corpora

@ DIAKORP (CZ) https://ucnk.ff.cuni.cz/english/diakorp.php
@ Vokabular webovy (CZ)

@ PolDi (PL) http://rhssl1.uni-regensburg.de/SlavKo/korpus/poldi
@ Korpus tekstéw staropolskich do roku 1500 (PL)

@&ugic pobobicﬁ[’tmo Pfﬁt‘ﬁ- Drugie podobienstwo  przetozyt im,
69‘ mn/ n_wu'nag 5 .‘;)Ob?bnt mowige: Podobne jest krolestwo niebieskie
jeit troleftroo niebiefTie ciforvietos
it rogdiewdjgeemu dodre nasdienie| | o
nd coli fwojen. U gdy (udjie gds| | nasicnic na roli swojcj.

cztowiekowi, rozsiewajacemu dobre

@ RRuDi (RU) http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new

@ RNC: Diachronic corpus (RU) . ”m
E Old Russian & Birch bark letters "

B Church-Slavonic

F Middle Russian
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https://ucnk.ff.cuni.cz/english/diakorp.php
http://vokabular.ujc.cas.cz/default.aspx
http://vokabular.ujc.cas.cz/default.aspx
http://rhssl1.uni-regensburg.de/SlavKo/korpus/poldi
http://rhssl1.uni-regensburg.de/SlavKo/korpus/poldi
http://rhssl1.uni-regensburg.de/SlavKo/korpus/poldi
https://www.ijp-pan.krakow.pl/en/publikacje-elektroniczne/korpus-tekstow-staropolskich
https://www.ijp-pan.krakow.pl/en/publikacje-elektroniczne/korpus-tekstow-staropolskich
http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new
http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new
http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new
http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new
http://rhssl1.uni-regensburg.de/SlavKo/korpus/rrudi-new
http://www.ruscorpora.ru/search-orthlib.html
http://eknihy.academia.cz/starsi-ceska-literatura-1.html

e.g. Diachronic section of the Czech National Corpus

@ http://wiki.korpus.cz/doku.php/en:cnk:diakorp

Percentage of tokens per century

6%

18%

H14c. 18%
H]15c. 8%
Hlec. 9%
W17c. 3%
B 1Bc. 8%
B 19c. 48%

H20c. 6%

@ different spelling systems: simple, digraphic, diacritical & combinations thereof
@ transcribed, not transliterated: enabling search as in the synchronic sections
@ tagged: to preserve certain information, which is lost when transcribing

@ hyperlemmata to allow variety-independent search, e.g. use hyperlemma ki
to also find older Czech forms kon and kuon
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http://wiki.korpus.cz/doku.php/en:cnk:diakorp
http://wiki.korpus.cz/doku.php/en:cnk:diakorp

e.g. Polish Diachronic Online Corpus

@ tools for modern Polish + manual annotation

II(

Morfeusz as external “generic tagger" patched up with post-processing rules

@ Annis-2 as database and web interface — to visualize and make queryable
“complex multilevel linguistic corpora with diverse types of annotation”

Page 1 of 598 [ | .::—‘ Token Annotations = | Show Citation URL | Document Path | Displaying Results 1 -
Show Result | Query Builder | Histor
i izci sie | by} krolewic =
: 5973 i izci sie jest {
 — H default ns (grid)
H paula

H paula text

More Corpora i sie Kryst jest byt narodzit

[¥] Name = Texts Tokens = default_ns (grid)
V] BwW 274 167033 Select Displayed Annotation Levels =
¥ BZ 274 168208 Divin unnamed
Div1 kaz
7| EwZam 1 6223 ivitype anie
5 lemma sie Kryst byé byé narodzic
W' GomickiDroga 1 14773 tag qub | subst:sgnom:mi fin:sg:ter:imperf praet:sg:m1.m2.ma3:imperf praet:sg:m1.m2.m3:perf
' JanczarPamietniki 71 48347 tok sig Kryst jest byt narodzit sy
W KazGn 11 20908 N I+
H paula
! ! 3356 H paula text
LA Bobes ! 16139 | _i_ nasz [z]bawiciel jest {byt} narodzit
Search Export H default_ns (grid)
1 H paula
Context Left: 2 w H paula text
Context Right: 2 - 1 sig Kryst jest byt na

H default ns (grid)

. H paula
Results Per Page: 10 e H paula text

i niebieskie takoc¢ jest ono byto
H default_ns (grid) e
H paula = =
Find in page | e Highlight All Match Case b g
[ g [~ [~ ] wighiightal d
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http://rhssl1.uni-regensburg.de:8888/Annis-web/login.html

e.g. Old Russian section of the Russian National Corpus

[lpeBHEPYCCKUN KOpnyc

Opdorpadua:  ToyHaa @ ynpouweHHaa ) MOAEpPHM3MpPOBaHHAaA

Mouck TouHbix popMm 7 [als(s

Cnoeo unw gpasa \

| L

[ MCKa8Th ][ OYMCTUTE ] Pyccxo—nepxonnocnanﬂncx KJIaBHATYpa
Vonpomennas opdorpadua

1. Anexcanapun [omonmmusa cuata) Bee mpumeps: (2)

. AKH MOAHHA. E'BZANKAE™S XKE CA, BBCXOTE(X) NPiaTh Lo hsa, H NPHZEAXS [oMoHMMMA cHaTa)
EOYAETH. CE JKE PEK'B, AAEKCAHAD D MPHHECE Kb AAHBAAMBI) ZAATO, H yakun. oo fomosmuua cHatal
xakEs
2. Boasmackas netonuch [omonmmua cHara] Bee nmpamepsi (1) Nemma xnbbb
ANOY. a N0 CTOY. ya'ksa. A4 N0 NATH UEEPOE's : [onmomsr pammarika Cyul, M, MH, BUH

Oon. npuasakn  086:20, bcomma, bmark, last

3. H:0openx [omommmua cHaTa] Bee mpumepri (12)

. _ Coobuiute 06 owmnbre. ..
&' ¢EOK OBEHTEAL * OBBIPL TH EOVAH C'b HHMb ¥ A" E"L TEOH * OBBIUTA YALIA v | [oMoHMIMIIE CHATA]
TPANEZOK * MOMAHH COYVY'b ¥ A '5E"S MAOYIITAArD * H HE MOTOYLITAATD [omommmMua cuaTa)
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Overview of project activities

@ Establishing orthographic correlates
B Czech<> Polish; Bulgariané> Russian

E informed by comparative historical linguistic studies

@ Collecting and preparing parallel lexical recourses
B Pan-Slavic vocabulary; internationalisms; Swadesh lists

E 100 most frequent nouns extracted from national corpora (CZ, PL, RU, BG)

@ Computational transformation experiments

B applying diachronically-based orthographic correspondence rules
on parallel word sets

B obtaining additional statistical orthographic and morphological
correspondences via MDL model
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Diachronically motivated regular correspondences

kdn

horse KOHb

body télo ciato TANO Teno

sea more morze mope Mmope

brush Stétka szczotka yeTKa WETKA

cow krava krowa KpaBa KOpoBa
before pred _ przed ___ npea _____ nepej

head hlava [|g| stowa |to|masa | ng|ronosa|ono
voice hlas __ glos — mac ____ ronoc

full plny |1 petny |et]|nvnen|vnlnoansii |on
yellow Zluty  _— zotty  ___ KbaAT KENTbI

wolf vik n wilk
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Results of applying linguistic rules on parallel word sets

.. @ &% 'b

BGto RU 74

Bl previously identical

B correctly transformed I non-transformable
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Methodological considerations

@ Diachronic linguistics aligns cognate words, looking for regular segmental
correspondence (in order to identify sound equivalences)

B Can the recognition of semantically related words be improved?
B Can alignment be made more sensitive to phonetic conditioning?

B Can models for identifying correspondences be generalized to dozens, or
even hundreds of related varieties?

B Can borrowings be identified along with cognates?

@ Virtually all NLP techniques and tools assume (and require) consistent
orthography; surface form is the key used for looking up further information

@ What if spelling differs from standard orthography? What if spelling is
variable? (Note: spelling also concerns tokenization)
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MDL

@ Formalize as associated strings, analyze data

Works on/produces alignments of data

@ No other assumptions made

BG) M | m’ | BG) o | m g
(RU) M |1 | a1 | Bt RU) i | m Th
PUmMI|1|1]y PL) p 1| ¢
CSmIilillly (CS) p ilt

@ What can we do with this?

Objective string-level similarity:
measures regularity and complexity of shared structure
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Quantify Linguistic Similarity

A) Phylogenetic analysis

usb|1sb|CS|SK|PL|SL|SC;|SC.|MK|BG|RU|UK|rue|BE
usb|.00[.52.53] .52 .60[ .57 61| .62 |.76 |.75|.68].70|.67| 64 RU
Isb |.52].00].65|.66|.72|.67| .68 | .71 |.87].85].80|.82|.78|.74 BE

Cs |.53].65].00].41].56].50( 53| .55 |.71 .69 61| .64].58].59 B RUE
SK |.52[.66.41].00[ .58 48] 51| 56 |.68].66|.60].65].59].60 UK
PL |.60].72|.56|.58].00| .64 .64 | .67 |.82[.79|.71].74|.69] 63 SL

SL | 57].67].50].48].64].00[ .36 39| 59| .58].61].65|.60| 61 Ezg—f
SC,|.61].68].53].51].64| 36 .00|.04| 54| 57| .63 .66|.62 —
SC.|.62.71.55.56].67|.39].04| .00| 51| 53].60] .63].59] .59
MK|.76/.87|.71].68].82| 59| 54| .51|.00 | 54|74 78].75|.75 SK

BG|.75.85.69].66/.79.58 57].53 | .54 [.00(.70].77].70| 71 .

RU|.68].80].61].60].71].61] 63| .60 |.74].70].00] 52|.53|.51 N LSB
UK |.70].82.64] .65.74] .65 .66 | .63 | .78 [.77.52].00].45|.45 USB

rue |.67|.78].58/.59].69].60 62| 59| .75 |.70( .53.45].00| 54 PL

BE |.64].74].59].60].63| 61| .63 .59 |.75|.71|.51].45].54].00

MK
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Quantify Linguistic Similarity

B) Quantify similarity within subsets of languages

I IIII.I--_
@\\c,%\»@g, O o0 O
@

C> PP SN CNCIPRN
] &3 :@‘b QQ)C%:?QV&CC’%\’;% ,\)‘39
Q\» C C
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Quantify Linguistic Similarity

C) Analyze both sound correspondences and sound changes

BG) M | u
RU) M |
PL) m| 1 y
(CSm]| 1 y

approximant,
approximant,
approximant,
approximant,

SFB 1102

I
.Jf BI It 3> (RU) mi
|

BG) m!

(PL) m/
(CS) m

] el & ol & fd #

(—r—ié —_ —

voiced, oral, central, pulmonic
voiced, oral, central, pulmonic
voiced, oral, central, pulmonic
voiced, oral, central, pulmonic

INCOMSLAV

1)

v
A

. alveolar
, alveolar

. alveolar

labial. velar




Find (And Use) Correspondences

D) Reconstruct unknown forms

(OCI)
((%8)) 71| m 1l a (PL) szcz|e|sci| e
(PL) ((CS)) 5t |&] st | 1
{ RU) c4 |a|CcTh]| e
) Hiple (BG) O1 lal cT |ue

E) Analyze divergences from common spelling

(OCS)sbC |e|stb | je
((%8)) ﬁ E E Z (PL) szcz|e|sci| e
(PL) 1 ilpla (CS) st | st |1
(CS) 1 ilpla (RU) cu |a]cTh]| €
(BG) Or1 lal cT |me
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Find (And Use) Correspondences

F) Align words across languages and across time

RBG) |Mm|m]| |a ((%8]) II " b2 BG) M |m | BRG) m | ' o
(RU) & 51 Th M |H | BII1 (RU) M || 1| BITT (RU) m | & Tb
(PL) mli b }_I_{PI_) p 1 ¢ VS PU mM[]if|t]sy _I_ PL) p i|¢
(CS) p i t (cs) |Im|i1]!l ) Cs mii|lly (C3) p it

G) Unify orthographic variants
u
0]

Oy o
¢

~ &R
=
~
=

a

uo
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The ultimate linguistic tool © ... coming soon

Eﬁ\\'/"A"iAThank you! sakvio

fI)Fl<U llm,\l n B ,\.H.M{A\}\

3?

U%’z
LI:KU JOMon G852 BERES
XBAJIA:. =™ FIDAKU ll\lz':'gij 52 =
DZAKL’J\JUE ;:{‘1\\1\}) ;\\I AM : AT
[)I{\_\\]L\E JU ;[\] E: :}n\ \LA - 5
ks 275 52 =ABSAKYEO
waas  YOPZIE
S :EQZ%%
= m -gl)\) AKUJU
- NAHVALA
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