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Essential terms

e Signal — “anything that indicates meaning, whether it is
based on phonological units or not” (Diver, 2012b: 490)

e Meaning — “the relatively small number of communicative
units actually provided by an individual language, these
being indicated by specific signals of that language” (Diver,
1975 [2012]: 48)

e Distributional skewing — irregularity that correlates with
“certain characteristics of the messages that were
communicated nearby” (Diver, 2012a: 298)



Essential terms

e Satellite relationship — the relationship between a lexical morpheme and a
grammatical morpheme, “in which the lexical morpheme stands as “the sun”
and the grammatical morpheme as “the planet”” (Diver, 2012b: 484)

e Attractor — occurrence (“verb”) or entity (“noun”), the lexical morpheme in a
satellite relationship, the term refers to the Great Attractor (Dressler, 1987)

e Satellite — the grammatical morpheme in a satellite relationship (Diver,
2012b: 484)

e Satellite Clusters (A and B): “The members of the one are used to create one
kind of effect in the message, with the consequence that the lexical item is
then classified as a “noun”; the members of the other, an effect that leads to
classification as a “verb” (Diver, 2012b: 502)



Essential terms

e Grammatical system — a division of semantic substance “into some number of
parts, the totality of which exhaustively covers the entire domain of the
substance” (Diver, 1975 [2012]: 61)



Goal I: language polymorphism markers

e Language polymorphism — a result of on-going variation
and/or change processes within a population that lead to
appearance of significant differences in individual variants
of speakers

e Language polymorphism marker — a difference in the
distributional skewings of signals that indicate such
processes



RQ 1: How to find and consistently show the
presence of language polymorphism
markers in unstructured data?



Goal ll: quantitative aposterioristic grammar

e Grammar — a description of all the grammatical systems of a
certain variety or a group of varieties (with all the possible
notes on the approximations, see Wiese (2023)

e Aposterioristic grammar —a grammar that derives the
grammatical systems from the distributional skewings,
witnessed in the empirical data

e Quantitative grammar —a grammar that relies on the
corpus-driven (Divjak et al. 2017: 4) methodology, rather
than corpus-based or corpus-assisted



RQ 2: How feasible is it currently to build a
quantitative aposterioristic grammar?
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Language polymorphism

e Language change: a bread and butter of historical linguistics
(Campbell 2013)
e Language variation: a bread and butter of sociolinguistics
(Labov 1966)
e Language variation and change and textual data
o Grammatical Error Detection and Correction (GED/C) for
language variation (Li et al. 2024)
o Textual tradition and language variation and change
o Pre-modern varieties and the notion of error
(Bounatirou 2018; 2021)

5= wniversitat
. wien
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South-western Ukrainian dialectology

e Long tradition of study (Mikhal'chuk 1877; Mikhal'chuk and
Tymchenko 1910; Hantsov 1923; Zilyns'kyi 1925, 1932,
1933; Kuraszkiewicz 1963; DezsO 1967; Kara$ 1975;
Shevelov 1979; Latta 1991; Xudas, 1991; Myholynec’ 2004;
Del Gaudio 2017)

e Multiple material collections (Hnatjuk, 1904, 1912;
OnyScCuk, 1909; NakoneCna and Rudnyc’kyj 1940;
Kuraszkiewicz 1963; Zheguc 2001; Myholynec’ 2004) not
digitised

e Rising standardization attempts (Magocsi 1996; Fontanski
and Chomiak 2000) and their digitization (Rabus and

-~ uwScherrer 2017; 2025)
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Reference grammar

e Rarely a methodological introspection, heavy reliance on
pre-established categories (Terhart 2024: 36-37)
e A very formulaic structure
o Phonetics
o Morphology
o Syntax

77 Wniversitat
. wien
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A priori and a posteriori in linguistics

e Slavic languages and corpus linguistics (Divjak et al., 2017)

e The discussion on tertium comparationis in typology
(Haspelmath 2018: 97-101)

e Integrative vs. differential approach in dialectology
(Kriuchkova 2007: 31, Goldin & Kryuchkova 2011; Hromko
2020)

e Columbia School of Linguistics: radical functionalism
(Otheguy 2002; Diver 20123, b)

15



A posteriori versus ex numetris

e The notion of ideal type (Weber 1904)
e Tasks

o Perplexity scoring (Jelinek et al. 1977)
o Universal tagging (de Marneffe et al. 2021)
e Rule-based models: scholarly bias

e Large Language Models: inherent bias (Terryn & de Lhoneux
2024; Guo et al. 2025)

Issue in computer-based, not computer-driven study

16



Then how it is possible?



(Pause)
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Concept

e Morphosyntactically tagged corpus: CoNLL-U format
e (Open-access

e Metatagging, where possible

e Additional layers:

o Named entities [=] El_1
o Basic vocabulary
o Variation [=]

TransVar as of 20.05.2026

20



Materials

e Monographic-style description: NakoneCna and Rudnyc’ky;
1940

e Collections: Kuraszkiewicz 1963; Zheguc 2001; Myholynec’
2004

e Folklore tales: Hnatjuk, 1904, 1912; OnyScCuk, 1909

21



Tagging
e Universal Dependencies format (de Marneffe et al. 2021)
o UPOS (Part-of-speech)
o Feats (Morphological categories)
o Lemmata (according to existing vocabularies)
o Dependency parsing (syntactic relations)
e \Variation and change

o Manual
o UA-GEC (Syvokon et al. 2023)

22



Model

e Stanza (Qi et al. 2020)
e stanzatagger — an alternative way for morphological tagging
(Scherrer 2021), trained on ParlaMint (Kopp et al. 2023)

Afanasev 2026
23



The issue

Accuracy score comparison (part-of-speech and morphological tagging, Stanza)
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The issue

Accuracy score comparison (lemmatisation, Stanza, gold tagging)
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Heatmap-based visualisation (Afanasev forthc.)
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Heatmap-based visualisation (Afanasev forthc.)
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Is there a correlation?

e Visibly, it seems so
e Spearman’s coefficient, p-value < 0.001
e Pearson’s coefficient, p-value <0.001

28



Who is in charge?

Lemko (Nakonecna and Rudnyc’kyj, 1940,

p. 31)

To CyT

T-0 sut
DET-NEUT.NOM.SG be.PRES.3PL
BIIUTKH JIEeMKHUBCKH
viytk-y lemkyvsk-y
all-NOM.PL Lemko-NOM.PL
céia , Je 0 JIEMKHUBCKH
sél-a 5 e po lemkyvsky
village-NOM.PL , where in Lemko
rBAPAT

fivar-at .
speak-PRES.3PL .

‘These are all Lemko villages, where one
speaks Lemko.’

29



Hypothesis

e Deep-level language polymorphism
=> discrepancies in distributional skewings between

TransVar and UD_Ukrainian-IU
=> multiple errors on all of the levels of morphosyntactic

tagging
e A marker is a copular existential structure (Moro 2017)

30
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Method

e Borrowed from biology (Brusatte et al. 2010)
e Multidimensional scaling of the lists of morphological
features of individual specimens to trace macro-scale

patterns
e Specimens: instances of 6ymu ‘to be’

32



Why not use qualitative analysis?

e Does not facilitate a new look on the data

e Less effective in highlighting trends (still easy to miss
something)

e Does not enable a variationist perspective as much

33



Data gathering

e Collect all the instances of 6ymu ‘to be’

Collect their heads and immediate dependencies

e Collect all the UD morphological features (parts-of-speech
and morphological categories)
o For the instances of 6ymu ‘to be’
o For their heads and immediate dependencies

34
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Multidimensional scaling (MDS)

e Shortens a number of dimensions in data

e Applied to dialect differences (Mansfield et al. 2023)
e Useful for both humans and machines

(Lehky and Sereno,
2007)

36



K-means clusterisation

e The most basic clustering mechanism (R Core Team 2026)
e Splits data into k clusters by grouping of k randomly

Chosen pOintS Cluster plot

California

Dim2 (24.7%)
: =~ ;

0
Dim1 (62%)
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Optimal cluster number

e Frequently defined based on a preliminary analysis
e Otherwise, a handful of automatic methods (Kassambara
and Mundt 2026)
o Elbow
o Silhouette
O (Gap statistics

38



Principal Component Analysis (PCA)

e Operates on a logic, similar to MDS

e Preserves key dimensions in the data (the ones that explain
the most of the variation)

e Facilitates better explanatory analysis

39



Probabilistic clustering

® R package pvclust (Suzuki and Terada 2019)
e Hierarchical ascending clustering

e Assesses probability that a certain cluster indeed exists

40



Visualisation of the results

e Basic R plot functions (R Core Team 2026)
e Visualisation of trees with ggtree (Yu et al. 2017)

41



Qualitative analysis

e Do instances of small territorial lects go together?
e |If so, what are the groupings within them?

42
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Available Ukrainian corpora

e GRAC (Shvedova et al.)
e UD_Ukrainian-IU
e UD ParlaMint (Kopp et al. 2023)

44



Why ParlaMint?

e GRAC s not represented in UD
e Results of Stanza hint that behaviour of 6ymu ‘to be’ in IU
heavily differs between TransVar and this corpus

45



Possible issues

Time discrepancies
Tagging discrepancies
Genre discrepancies

o
o
o
e Size discrepancies

46
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Silhouette

Optimal number of clusters (method = "silhouette")

0.61

0.4

0.21

Average silhouette width

0.0

4 5 6 7
Number of clusters k

10
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MDS + K-means
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PCA

PC2 (10.33%)
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Qualitative analysis: clusters

Modern Standard Ukrainian (Kopp et al.,

2023)

(o e €

() de je

(a) where be.PRES . 3SG
I1paBOBUit HIT1LTi3M 1
prew-ow-ij nigilizm-() i
law-ADJ-MASC .NOM. PL nihilism-NOM. SG and
XaMCTBO

hdamstv-o

rudeness-NOM. SG .

‘(...) Where there is judicial nihilism and
rudeness’

Hutsul (Nakone¢na and Rudnyc’kyj, 1940,

p. 75)

(i) 00 TO

Ciso) bo t-6

(...) because DET-NEUT.NOM. SG
BOJIOKU He OyJn
voloki-i né bu-1-i
ribbon-NOM. PL not be-PST-3PL
KJIOYEHI (...)

klog/-én'-i ()

flax-PTCP.PST.PASS-3PL (...)
‘(...) because that the ribbons were not

flax (...)°
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Qualitative analysis: insights from GRAC

e The construction is present

e Auxiliary pronoun differs in its phonetic form: mo vs. ye

e Correlation between lects with mo and lects with ye
mo cym vs. Ue € ‘these are’

53
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Discussion

e Differences in the behaviour of ‘to be’ between these
groups are substantial

e Within each dataset the behaviour of ‘to be’ is more
consistent.

e Semantic similarities vs. crucial morphosyntactic differences
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Limitations

e Neither Transcarpathian lects, nor Modern Standard
Ukrainian well-represented
e Subcorpora reflect idiolects
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TODO

Perform UD tagging of GRAC and use GRAC constructions
for comparison

Study more closely the differences between Modern
Standard Ukrainian and Transcarpathian

Perform an ablation study and/or permutation test

Score a Jaccard over tagsets and/or use a control verb
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Conclusion

e Responsible pattern replication from biology may provide

with additional insights

e The combination of morphosyntactic tagging and clustering
techniques facilitates a fully quantitative description of
language polymorphism

e The creation of a quantitative aposterioristic grammar is
feasible, yet currently achieving it is very hard
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Thank you!

Project site
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