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Comparing functional domains using a parallel corpus

Distributional semantics across languages Aggregating over many examples Operationalization

The classification is defined in parameter files based on
lemmatization, POS-tagging and word alignment:

Distribution in parallel (translated) texts as a proxy for Examples are classified and represented in a matrix:

functional domains of comparable elements
‘Czech'  -------- YYyyy--n------ d------- Zo---mo- ZZ------- bb--r-d------------ [EEEES B EEEEE z--z--znbbn-b---------- ooh---pr--an-----

‘Croatian' -b----11-rrr--------- R R R R d--dd-b-d-11id-----z---nn------ab-p--bb---1b-od-z-----0-0--
'‘Macedonian' ------------- WNNZ- - - - - - m e p-------- b----ha-aa----- bdbb-1-11id-pa-r--zzz---b--n------nn-1--bn------0----z--
‘Polish’ W---Nn------- nh---------- yobb------- W--Z----- y-b-b----- R R W--Z---Z--F--------- F----ZZ-Y-y-y------- z----zh
‘Russian'  ----- o-bbaag-------- R LR TP n----h---- b--aaa----y----b--yyyy----Zrzzzz----- 1----yb--y----yyz--rp---2------
‘Slovalk! -0-b----y-aay-------- i ZZ-a-y------ Z-------h-- a---b----a------ p--r-yyy--p--hz--r--on-bn-b--a-------yoy---ph-ob------
‘Slovenian' ----- o-rrerr--b----------- d---z-r-z--------------b- R R pl----------- e L bor---zp---------
F)l_ ‘Serbian' b----- 1---rr------- R i R R i1---pd---d--p1i----- r-zzzn---b---ni----hboi-ib----zp-----00--
‘Ukrainian' --n--z--aaaa---N----2---Z-ZZ---p------- 0---------h--- R Y--F--yr----- Z--ZZ--NNNN----y------ Yy-Z------ 0------ a
moc |
The more classifications coincide across languages, the more
similar these languages are held to be in respect to feature in

question (Hamming distance).

‘Bulgarian' -b---zZ-aa--aanan----------- O------- o-d----- d--z--b----mmmme - b-dbp-1---1------- Zr-------- Zpl-1-n-z---11Z---n----b-rp--
‘Belarusian' -z---0----- a----- zz----b------- b----b-bb--zd----- bnn--------------- p------- yrb---rzzzz--o-a-d-----a------yyz---p-a-z------i

<type 1d="N" name="HNA"=
: <criteria=<lng=ru</lng=<regexp level="preclen"="Hag=/reqexp=<reqexp level="tag">"N.*</reqgexp> < /criterlia=
" <criteria==lng=uk=/lng==regexp level="preclen">"Haf=/regexp=<=regexp level="tag">"5S *</regexp> =/criteria=
b <criteria=<lng=by</lng=<regexp level="preclem"=>"Haj</reqexp=<regexp level="tag">"5 %< /regexp> </criteria=
I <criteria=<lng=mk=/lng=<regexp level="preclen">"Haf=/reqexp=<regexp level="tag"="[Nn]. *¥</regexp> </criteria=
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<criteria=<lng=bg=/lng==regexp level="preclen">"Haj=<=/regexp=<regexp level="tag">"N.*</regexp> <=/criteria=
<criteria=<lng=pl</lng=<regexp level="preclemn"="nag=/reqexp=<regexp level="tag">"subst.*=/regexp=</criteria=
<criteria=<lng=cz</lng=<regexp level="preclemn"="na(- \d)?§=/regexp=<regexp level="tag">"N.*</regexp> =/criterla=
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iy

iy

iy
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y
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=

<criteria=<lng=sk</lng=<regexp level="preclen">"naf</reqexp=<regexp level="tag">"N.*</reqexp> </ /criteria=
<criteria=<lng=sl</lng=<regexp level="preclen">"naf</reqexp=<regexp level="tag">"5 *</reqexp> </criteria=
<criteria=<lng=hr</lng==reqexp level="preclen"="nag=</reqexp=<reqexp level="tag"=>"N.*¥</reqexp> =< /criteria=

<criteria=<lng=sr</lng=<reqexp level="precle
<criteria=<lng>de</lng=<regexp level="precle

<criteria=<lng=lt</lng=<regexp level="preclemn"="antf</regexp=<regexp level="tag">"dktv:</regexp> </criteria=
<criteria=<lng=us</lng=<regexp level="precword"="[nN]ag=/regexp>= =/criteria=

‘=tnafe/regexp=<regexp level="tag">"N.*</regexp= </criteria=
=rauts?fesregexp=<regexp level="taq">"NNf§</reqexp= </ criteria=

</type>

ParaSol corpus: 32 languages, >400 pairs, 25 mio token; 8 novels
http://www.parasolcorpus.org

in all major Slavic standard languages The resulting distances are visualized in NeighborNets (see below).

Distribution of prepositions across languages: quantitative and
qualitative perspectives

Visualization of similarity in use of DO Inspecting language-specific formants

DO in Czech/Slovak/Sorbian, but not in Polish: typically

V-ACC used in Polish and rest of Slavic:

BULGAKOV ROWLING LEM » Slovak /Czech /Sorbian DO in one cluster with V-ACC
DO K Kon DO [K Kon DO [K Kon : . : :
u (B3 W17 o 60 233 o W3  [127 [0 > Polish/Ukrainian DO intermediate (1) Milan Kundera, Nesnesitelna lehkost byti
v - - B5 P05 P BS_ iz D > Belarusian/Ukrainian DO in one cluster with K cz Pohnut tou predstavou, vtiskl v té chvili tvéF do politare vedle jeji hlavy
1.||' —— —— —— . . . o
S O e O S R O O » Two types of Ukrainian translations a dlouho tak ziistal. V .
ka 11038 P 0 - - - - o ru  Rastrogannyj etim voobrazaemym obrazom, on zarylsja licom v
ol 891 p5 0 W72 1 o [Bos |18 [0 RU-VALE podusku |[..]
pla 714 M4 0 - ~ ~ ~ ~ Bulgakov uk  Sxvil'ovanij cijeju dumkoju, Tomas utknuvsja obli¢¢jam u podusku |..|
cz |02 P72 [ 342 226 [ 226 140 O pl  Poruszony t3 wizja wcisnat twarz w poduszke obok jej gtowy |. ]
sk 719 320 0 [p44 [156 j0  [206 [87 [0 SLVACC = . . . .
e — — — — — — — . HRVACC - S| Pretresen nad to podobo je zakopal obraz v blazino poleg njene glave in
v 8t b73 0 88 1108 0 28 B0 0 dolgo ostal v tem polozaju.
— o o bioc hia E ac o h 5 o Ai.VACC hr U tom casu utisnuo je lice u jastuk pored njene glave |..]
st 137 |77 [143 o7 |47 P66  [81 31 [39 | mk [..]
sra 140 3 }200 |- - i~ P9 6 |1 HEA-TAEE SK.DO go pritisna liceto vo pernicata kraj nejzinata glava |[.]
mk |0 0 329 [0 0 188 |0 0 108 P cc N Raynes .y L u oy - -
: CZ.DO g aznezen ot tazi misal, zarovi lice vav vazglavnicata do liceto na Tereza
bg 196 0 246 120 |0 282 |99 0 148
«: Polish
Slovak UKA.DO DO in one, not the other Ukrainian translation likewise
Ukrainian Slovak the equivalence of DO and V(ACC)
Czech Czechs.mvak;: PL.DO
. .DO . .
Polish AP (2) Bulgakov, Master i Margarita
/ v . . . . Vv Vv V= . .
ru  lvan [...]| ne uderzalsja i, vidja, kak voda xles¢et v vannu Sirokoj strue;
Eerh.ian Russian Bulgarian | /5 iz sijajusCego krana, skazal s ironiej:
Emahﬁ'::edﬂ . Russian/2 Ukrainian Macedonian HR.Konsf.kan SRA-K J/ by ...3yrokim strumenem pré U vannu vada ...
Slovenian S locrblan Z 1 uk ...jak voda rine u vannu Sirokim strumenem . ..
i Belarusi : . . v
Bulgarian SArtieial - Russian S uka ...jak voda plesce do vanni Sirokim strumenem ...
HR.PREMA K.DO ) .. obserwujac wode [...] lejaca sie [...] do wanny ...
28N S lovak Polish BG.DO d ko chl éni kranu d
<rn ol - ola ...woda szeroko chlusta ze ISnigcego kranu do wanny . ..
/' cz ...ktery se rinul z nablyskaného kohoutku do vany ...
POIST - Ukainiar | sk .. Sirokym pridom tedie do vane voda ...
MK.Kon V- .
sl ...kako se voda v Sirokem curku zliva [...] v kad ...
Ukrainian Belarusian hr .1z blistave pipe voda u sirokoj struji tece u kadu . ..
Upper_Sorbian BG.Kon BY.DC sK.K . . v . . . .
cz.K Sr ..voda juri u kadu sirokim mlazom iz blistave slavine ...
o Russian Belarusian Siovak Bulgarian . Ostrovskij sra ...kako se voda iz blistave slavine [...] izliva u kadu ...
ussian ussian . . v, s U v :
Slovenian Bulgarian et Serbian UK.DO ., HRVLOC bg ...kak vodata pljusti vav vanata na Siroka struja ...
Croatian cedonian 2ec Macedonian SL.VLOC
Serbian/2 Croatian UK.VLOC PL.VACC
Serbian RU.VLOC BY VLOC
PL.VLOC SL DO
. . " SKVLOC = N R.DO MK.DO - e = -
From upper left to lower right: Rowling, Harry Potter and the Sinoo. - Belarusian and Ukrainian, to a lesser degree Polish, use

Sorcerer’s Stone; Andri¢, Na Drini cuprija; Lem,Solaris; Ostrovskij, SV
Kak zakaljalos’ stal’

DO for Russian and Czech K

0.2 Slovak

——UYkrainian/2 Ukrainian/2 Czech (3) ru  Prygajuscej rukoj podnes Stepa stopku k ustam, [...].
Ukrainian by  Dryzacaj rukoju padnés Scépa garélku da vusnau, |...].
bolich pelarusian M uk  Nepevnoju rukoju pidnis St'opa do vust &arku, [...].
Bulgarian Polish BG.V uka Tremtjacoju rukoju pidnis St'opa stopku do vust, |[...].
Polish/2 Macedonian | ol Drzaca reka Stiopa podnidst kieliszek do ust, |...].
T Russian Polish/2 vla  Stiopa podnidst rozdygotang reka szklaneczke do ust, [...].
SlovacrDian Slovenian cz  Lotrov rozechvélou rukou pozvedl sklenici k tstim [...].
Slovak Serbian/2 Bulgarian ~ . Russian sk Stopa roztrasenou rukou zdvihol k Gstam poharik [...].
Macedonian S| « S tresoCo se roko je Stjopa ponesel kozarec k ustom, |[...].
Fzeeh serblan/2 hr  Stjopa je drhtavom rukom prinio ¢asicu ustima, |[...].
Bulgakov, Master i Margarita with conflicting afhiliations of two st Drhtavom rukom Stjopa prinese ¢a$icu ustima, |[...].
Ukrainian versions; if Belarusian and Ukrainian-1 are removed LK sra S0 rastreperena raka tjopa ja doblizi Casata do usta
(right graph), Ukrainian/2 forms forms a close group with Polish. bg  St'opa podnese s treperesta raka ¢asata kam ustata si

Results: two directions of functional extension of DO in North Slavic
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Schematic distribution of prepositional functions

» two opposing changes proceeding from West and East

» mentioned in Kopecny (1973) in passing, but much more detail
here

»origin of this change in Sorbian remains to be explained; no
plausible contact influence of German

» variation in Ukrainian translations probably reflects contact
influence and finds parallels in Ukrainian standard variation
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