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Introduction

The Eighth edition of the International Conference on Dependency Linguistics (DepLing) follows a bian-
nual series that started in 2011, in Barcelona and continued in Prague (2013), Uppsala (2015), Pisa
(2017), Paris (2019), Sofia (2021), and Washington DC (2023). The series responds to the growing need
for linguistic meetings dedicated to approaches in syntax, semantics and the lexicon that are centered
around dependency structures as a central linguistic notion. DepLing (2025) took place at SyntaxFest
2025 in Ljubljana, Slovenia, which brought together five related but independent events:

* 18th International Conference on Parsing Technologies IWPT 2025)
 8th Universal Dependencies Workshop (UDW 2025)

* 8th International Conference on Dependency Linguistics (DepLing 2025)

23rd Workshop on Treebanks and Linguistic Theories (TLT 2025)

3rd Workshop on Quantitative Syntax (QUASY 2025)

In addition, a pre-conference workshop organized by the COST Action CA21167 — Universality, Diversi-
ty and Idiosyncrasy in Language Technology (UniDive) was held prior to the main event, with dedicated
sessions on the 1st UniDive Shared Task on Morphosyntactic Parsing and the 2nd Workshop on Universal
Dependencies for Turkic Languages.

SyntaxFest 2025 continues the tradition of SyntaxFest 2019 (Paris, France), SyntaxFest 2021 (Sofia,
Bulgaria), and GURT/SyntaxFest 2023 (Washington DC, USA) in bringing together multiple events that
share a common interest in using corpora and treebanks for empirically validating syntactic theories,
studying syntax from quantitative and theoretical points of view, and training machine learning models
for natural language processing. Much of this research is increasingly multilingual and cross-lingual and
requires continued systematic analysis from various theoretical, applied, and practical perspectives. By
co-locating these workshops under a shared umbrella, SyntaxFest fosters dialogue between overlapping
research communities and supports innovation at the intersection of linguistics and language technology.
As in previous editions, all five workshops at SyntaxFest 2025 shared a common submission and re-
viewing process, with a unified timeline, identical submission formats, and a shared program committee.
During submission, authors could indicate one or more preferred venues, but the final assignment of
papers was determined by the collective program chairs, composed of the individual workshop chairs,
based on thematic alignment. All accepted submissions were peer-reviewed by at least three reviewers
from the shared program committee.

In total, SyntaxFest 2025 received 94 submissions, of which 73 (78%) were accepted for presentation.
The final program included a total of 47 long papers, 21 short papers, and 5 non-archival contributions,
distributed across the five workshops: 5 papers were presented at IWPT (2 long, 3 short); 20 at UDW
(14 long, 5 short, 1 non-archival); 16 at DepLing (12 long, 2 short, 2 non-archival); 18 at TLT (10 long,
7 short, 1 non-archival); and 14 at QUASY (9 long, 4 short, 1 non-archival).

Our sincere thanks go to everyone who made this event possible. We thank all authors for their sub-
missions and the reviewers for their time and thoughtful feedback, which contributed to a diverse and
high-quality program. Special thanks go to the local organizing team at the University of Ljubljana and
the Slovene Language Technologies Society for hosting the event, and to the sponsors for their gene-
rous support. Finally, we gratefully acknowledge ACL SIGPARSE for endorsing the event and the ACL
Anthology for publishing the proceedings.
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DepLing Keynote
Auxiliaries across Languages and Frameworks

Daniel Zeman
Charles University, Prague

Abstract: In my talk, I will discuss the status of auxiliaries (i.e., auxiliary verbs as well as uninflected
non-verbal particles with auxiliary function) in dependency treebanks. The focus will be on two fra-
meworks, Universal Dependencies (UD) and the Prague family of treebanks, rooted in the Functional
Generative Description. However, I will occasionally show examples from other treebanks and framewo-
rks, encountered during the HamleDT harmonization effort.

Besides looking at various treatments of auxiliaries in different annotation schemes, I will also discuss
the question of delimiting the set of auxiliaries in individual languages (or, more exactly, the set of words
that receive the special treatment in the respective annotation schemes). Various grammatical tests may
be available, but sometimes the auxiliaries are simply enumerated by traditional school grammar. Mo-
reover, there is a scale of categories ranging from pure grammatical auxiliaries through modals and phase
verbs to various semantically bleached verbs that take other verbs as complements, yet their contribution
is lexical rather than grammatical and their syntactic behavior shows no anomalies. All these aspec-
ts complicate finding a unified definition that would be applicable in a multi-lingual dataset, such as
HamleDT or UD.

In the last part of the talk, I will show some examples of contrastive cross-linguistic studies that would
benefit from comparably defined auxiliaries. I will show how we encourage comparability in UD using
a common database of auxiliaries, and I will argue that it has the potential to become a useful resource
of its own.

Bio: Daniel Zeman is an associate professor of computational linguistics at the Charles University in
Prague. He obtained his PhD (also from Charles University) in 2005 with a dissertation on statistical
methods for syntactic parsing of Czech. He then worked on cross-lingual transfer techniques for low-
resource languages, and led several projects focused on multilingual NLP and harmonization of linguistic
resources, including Interset (for morphological tagsets) and HamleDT (for dependency treebanks). He
is one of the founders and leading personalities of the Universal Dependencies initiative, and vice-chair
of the COST Action “Universality, Diversity and Idiosyncrasy in Language Technology” (UniDive). His
current work extends to harmonized datasets for coreference resolution (CorefUD) and Uniform Meaning
Representation (UMR).



Local SyntaxFest Keynote
What we learn about syntax when dependencies fail:
Experimental insights into syntactic locality constraints

Artur Stepanov
University of Nova Gorica

Abstract: This talk examines a class of syntactic dependencies that cannot be formed: classic island
violations (extraction from adjuncts, complex NPs, wh-islands etc.). I survey psycho- and neurolingui-
stic evidence quantifying the cognitive cost of breaching locality constraints, showing how these fin-
dings expose limits on dependency formation that remain invisible in standard treebanks yet are central
to real-time sentence processing. I consider implications for parsing, dependency representations, and
cross-linguistic variation, with suggestions for incorporating experimental diagnostics into syntactic an-
notation and parser-evaluation frameworks.

Bio: Artur Stepanov is a professor of psycholinguistics at the University of Nova Gorica. His work fo-
cuses on the cognitive representation and real-time processing of syntactic dependencies in monolingual
and multilingual speakers, exploring how internal grammatical competence maps onto observable lin-
guistic behavior. He combines psycholinguistic experimentation with insights from generative syntax,
with particular emphasis on lesser-studied Slavic languages. He is involved in multiple international
collaborations on projects related to sentence comprehension and production, the linguistic and cogni-
tive dimensions of multilingualism, and, more recently, the compositional aspects of animal (marine
mammal) vocalization sequences.
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Non-Archival Abstract

Dependency Analysis of Chinese Comparative Sentences
Zexin Liu
Zhejiang University

This paper examines the dependency structures of comparative sentences across various Chinese dialec-
ts. In equality comparatives, the comparative result is post-posed (R-back) in all Chinese dialects, which
contrasts with English. Although Mandarin also follows the R-back pattern for superiority comparati-
ves, dialects such as Hong Kong Cantonese and Southern Min adopt an R-front type, similar to English.
However, Southern Min lacks a comparative marker, while English’s comparative marker than dominates
the standard of comparison. In contrast, the comparative marker in Cantonese does not dominate the
standard. Through the calculation of dependency distances and syn-tactic tests, we argue that when the
comparative result is preposed, it dominates the standard of comparison. Conversely, when the compa-
rative construction fol-lows an R-back type, the comparative marker dominates the comparative result.
This analysis aligns closely with the annotation choices of the Surface-Syntactic Universal Dependencies
(SUD), differing significantly from those of the Universal Dependencies (UD) model.
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Non-Archival Abstract

A Quantitative Study of Subject-Predicate-Object Word Class Composition in vernacular
Chinese Based on Dependency Grammar
Bingli Liu'! and Yiyi Zhao?
'Huagiao University Quanzhuo
2Xiamen University

The paper aims at studying the evolution of lexical composition of subject-verb-object sentences in ver-
nacular Chinese. Five corpora are constructed for the Tang and Five Dynasties, Song Dynasty, Yuan and
Ming Dynasties, Qing Dynasty, and the present contemporary era witch lasts for more than 1,000 years.
The syntactic structures of these sentences are labeled, counted, and analyzed based on the theoretical
foundation of dependency grammar, with the aim of investigating the evolution of the lexical category
composition of the subject-predicate-object in vernacular Chinese over time. The results show that the
ratio of nouns and pronouns in each period occupies the majority of the total number of subject lexemes,
and the lexical composition of predicates has been very stable since ancient times, with verbal predicates
accounting for the vast majority of predicates. Compared with the subject lexical composition, objects
are richer and the lexical composition changes more slowly.
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A Typology of Non-Projective Patterns in Unas’s and Teti’s Pyramid Texts

Roberto Antonio Diaz Hernandez
Univeristy of Jaén (radiaz@ujaen.es)

Abstract

The aim of this paper is to study the use of
non-projective structures in Unas’s and
Teti’s Pyramid Texts (ca. 2321-2279 BC)
annotated in the Egyptian-UJaen treebank.
It offers the first typology of non-projective
patterns in Old Egyptian, and it discusses
the causes for non-projectivity in the Old
Egyptian language of Unas’s and Teti’s
Pyramid Texts to conclude that non-
projectivity is an exceptional phenomenon
in these texts.

1 Introduction

The Egyptian-UJaen treebank in Universal
Dependencies (hereafter UD-EUJA treebank)
holds now 21,945 words and 2,192 sentences, most
of them from Unas’s and Teti’s Pyramid Texts (ca.
2321-2279 BC) written in Old Egyptian (ca. 2700
2000 BC). ' It allows the search for any
morphosyntactic feature in those texts.
The analysis of non-projective structures in
Unas’s and Teti’s Pyramid Texts is intended to shed
light on the way they were formed and the
morphosyntactic rules that govern their use. This
will enable us to develop digital tools for the
automatic translation of Egyptian texts.
This paper is divided into the following parts:
— A conceptual explanation of “projectivity”
and ‘“non-projectivity” in dependency
grammar (2).

— A critical review of the analysis of “non-
projectivity” in Egyptian philology (3).

! The Pyramid Texts have been edited by Sethe (1908—
22) and by Allen (2013). Both works have been used
for the annotation of the Pyramid Texts in the UD-
EUIJA treebank. The present paper is based on the latest

1

— A typology of non-projective structures in
Unas’s and Teti’s Pyramid Texts according
to five patterns (4).

— A discussion of syntactic and pragmatic
factors when dealing with non-projective
structures in Unas’s and Teti’s Pyramid
Texts (5).

— A conclusion (6).

2 Concept

“Projectivity” and “non-projectivity” are two key
concepts coined in dependency grammar in the
1960s (Lecerf, IThm, 1960, Hays, 1964, 519 and
Marcus, 1965, 181-192). “Projectivity” is used as
a label for a continuous structure whose
dependents are close to their heads in word order
(Osborne, 2019, 199 and 203). There are no
intersections of connection lines in a dependency
tree showing a projectivity structure (Hays, 1964,
519), for example:

1) UD_English-ParTUT@2.15, id-sent 872:

punct

ccomp
‘ nsubj

cop
det W \ \

the Earth is in trouble

root
nsubj
obl

—
all  know

0 We

By contrast, non-projectivity refers to structures
whose dependents are separated from their heads
by one or more words causing a discontinuity. This
results in crossing lines in a tree (Osborne, 2019,
213). Although non-projective structures arise
from ungrammatical sentences, such as *Whose do
you like answer? (GroB3 and Osborne, 2009, 43),
there are grammatically accepted non-projective
sentences, for example:

version of the treebank published in UD release 2.16
(May 2025). For a general description of the UD-EUJA
treebank see Diaz Hernandez and Passarotti 2024.

Proceedings of the Eighth International Conference on Dependency Linguistics (Depling, SyntaxFest 2025), pages 1-12
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2) UD_English-ParTUT@2.15, id-sent = 896:

oot punct

==
_ 0 A

n SO we see

advmod

[ 5b] l
det cl
§ 11( ¥ 13

a mushroom here sporulating .

The continuous structure between “mushroom”
(head) and “‘sporulating” (dependent) is broken by
the adverb “here” governed by the verb “see”. This
causes a discontinuity in the word order of sentence
2 and an intersection of lines in the tree.

Grammatical non-projective structures follow
patterns governed by syntactic rules. However, it
should be noted that non-projective patterns may
vary according to the dependency theory applied to
syntactic analysis. For example, there are three
patterns of non-projectivity in English according to
the traditional dependency grammar (Osborne,
2019, 204): wh-fronting (ex.3), extraposition
(ex. 2), and topicalization (ex. 4).

3) UD_English-Atis@2.15, id-sent 0033.train; a
wh-question and preposition at the end of a
sentence:

case

root

(
obl
aux

‘ [ [ nsubj ] \
0 what does Is stand for
4) Topicalization:

root
obj |

| det nsubj l comp:aux ]
_ 0 That pizza will eat

However, according to the Universal

Dependencies approach, the root of a verbal
sentence is the verb (De Marneffe et al., 2021, 257
and Nivre et al., 2016, 1662), but not an auxiliary
so that examples of topicalization such as 4 are
considered to be projective structures:

5)
root
obj
det [ nsubj aux ]l
_ 0 That pizza | will eat
In this paper, only Egyptian structures

considered to be non-projective according to the
traditional dependency theory and Universal
Dependencies have been selected for study. If a
sentence is considered non-projective just in terms

2 LT stands for “literal translation” and FT for “free
translation”. The examples are annotated without
glosses due to space limitations. The CoNLL-U file of

of traditional dependency theory, it has been left
out.

3 Non-projectivity in Egyptian philology

The issue of non-projectivity in Egyptian has been
discussed so far only by Landgrafova, who, in her
paper on the function of resumptive pronouns in
Middle Egyptian, concluded that they are used in
order to avoid non-projective structures, especially
in relative forms (Landgrafova, 2002, 282).
However, syntactic tree diagrams of relative
clauses do not support such a conclusion. Given a
sentence with the relative form sz.7 “which went”:

6) UD EUJA-150=PT 31a W

acl:relcl

LT.:* “Unas (Wnis), take (m) for (n) yourself (-k)
the eye (i:¢) of Horus (Hrw) which-went (s1.f) he
(#f) to (r) it (=s, referring to the eye).”

FT: “Unas, take the eye of Horus for which he
went.”

The word order of this sentence is clearly
projective (fig. 1, cf. Landgrafova, 2002, 279, no.
35 and 36). It consists of the root m ‘“take”
governing Wnis as its vocative, n =k “for yourself”
an adverbial phrase, and /»:¢ “eye” its direct object,
followed by two modifiers—the name Horus
(Hr.w) and the relative form si.¢ “which went”. This
relative form governs its own subject (+/“*he”’) and
an adverbial phrase consisting of the preposition »
“for” and the resumptive pronoun =5, which
semantically refers to the antecedent of the relative
form (ir:¢ “eye”), but is syntactically governed by
the relative form (si.f). The absence of that
resumptive pronoun would not cause any
discontinuity in the sentence, nor an intersection of
connection lines—either the relative form would
lack a prepositional phrase (*) or the preposition to
which it is attached would stand alone (**):

*)

vocative [

obj

obl acl:relcl
case ll nmod 1 nsubj

{ 1 f ] )

n 2 irt Hrw Ssi.t

Ea

£ .

Whis m

the UD-EUJA treebank contains the morphosyntactic
annotation for each example:
https://github.com/UniversalDependencies/UD_Egypt
ian-UlJaen/tree/master.



(**)
vocative obl - aclirelcl obl .
j r— i Ci
{ [T] nmod ” nsubj ) l]{—W

Whnis m n 2k it Hrw si.t
%

In any case, the sentence would be syntactically
ungrammatical, rather than non-projective. In spite
of this, Landgrafova’s pioneering work is inspiring
because it invites us to search for real types of non-
projective structures in Egyptian texts.

4 Non-projective patterns in Unas’s and
Teti’s Pyramid Texts

The UD-EUJA treebank is available in GREW-
MATCH for morphosyntactic queries.’ The search
for non-projective structures in the latest version of
this treebank using GREW-MATCH yields 31 cases
of non-projectivity, of which 17 are found in
Unas’s Pyramid Texts and 10 in Teti’s Pyramid
Texts* (see table in the Appendix). This represents
1.37 % of all sentences from the Unas’s Pyramid
Texts and 1.42 % of all sentences from the Teti’s
Pyramid Texts in the UD-EUJA treebank. Five
types of non-projectivity can be distinguished:

1) Extraposition by inserting an adverbial phrase
(EUJA-654, 871, 942, 1291, 1313, 1390, 1415,
1511, 1758, 1769, 1835, 2050, 2101, 2119).

2) Extraposition by inserting a vocative (EUJA-
117,981, 1406, 1753).

3) Extraposition by inserting a verb of utterance
(EUJA-1455, 1507, 2038).

4) Extraposition of the nisba adjective n(.7) in the
so-called “indirect genitive” (EUJA-442, 1290,
1294, 1338, 1614).

5) Discontinuity due to a dislocated element in a
sentence with an emphatic subject (EUJA-385).

4.1 Extraposition by inserting an adverbial
phrase

This type is also found in English (see ex. 2,
above). It is the most common type of non-
projectivity in Unas’s and Teti’s Pyramid Texts. It
consists of a noun phrase acting as a head, whose
modifier is extraposed by an adverbial phrase
linked to the root and inserted between the head

3Grewmatch (https://universal.grew.ft/) has proven to
be an effective digital tool for studying non-projective
structures in French, see Perrier, 2021, 41-42.

4 The sentences EUJA-236, 441 and 729 are from
Pepi II’s Pyramid Texts, which are not included in this
study. The sentence EUJA-2172 contains an annotation
error which causes a non-projectivity structure—the
word ¢wi.w is used as an apposition of A(n)k.¢, rather

and its modifier. The adverbial phrase (AP) can be
an oblique adjunct (obl, ex. 7, 8, 9, 10), an oblique
argument (obl:arg, ex. 11 and 13) or a noun in
adverbial function (obl, ex. 12). The extraposed
modifier (EM) is usually an attribute in the form of
an adjective (adj, ex. 7) including a nisba adjective
(nadj, ex. 8), a verb conjugated in the Old Semitic
suffix conjugation and used in attributive function
(OSSC, ex. 9), a participle (part, ex. 10) and a
relative form (RF, ex. 11). A noun used in
apposition (appos, ex. 12) or in a conjunct relation
to its head (conj, ex. 13) can also be extraposed.

7) EUJA-1313 = Pyr. 424a, Unas, AP = obl and
EM = adj (¢f. fig. 1):

¢(t) mtw itk rr Wnis ‘n.t =f tn ir =k ’b.t (...)

LT: “Saying (¢(2)) a speech (mtw): ‘Unas (Wnis)
shall-dart (7k) indeed (#r) this (¢r) left (£°b.f) thumb-
nail (%.7) of his (sf) against (i) you (+k) (...).””

FT: “Recitation: ‘Unas shall dart indeed this left
thumb-nail of his against you (...).””

The prepositional phrase i =k “against you” is
inserted between #.¢ =f tn “this thumb-nail” and its
attribute #b.t “left”. Violation of the word order is
due to the fact that 7 =k is governed by the verb ik.

8) EUJA-2119 = Pyr. 734a-b, Teti, AP = obl and
EM = nadj (cf- fig. 2):

(...) Iré.t zk n =k im.t mnc(.wi) mw.t 3s.t

LT: “(...) Your (k) milk (ir¢.f) (is) for (n) you (k)
which-is-from (im.f) the breasts (mnc(wi)) of
Mother (mw.t), Isis (35.1).”

FT: “(...) Your milk, which comes from the
breasts of Mother Isis, is for you.”

The predicate of this adverbial sentence is n =k
“for you”. The syntactic discontinuity is caused
by the placement of the predicate between the
subject (7rc.t #k) and its nisba adjective (im.f).

than sp. This error will be corrected in the next release
of the treebank.

5 In Semitic languages, such as Arabic, “nisba” is used
to label an ending added to nouns, and rarely to
prepositions and pronouns, to form (relative) adjectives
and nouns (see Schulz 2010, 86). The addition of the
nisba ending to prepositions to form adjectives and
nouns is a common feature in Egyptian.



9) EUJA-1390 = Pyr. 451b—c, Unas, AP = obl and
EM = OSSC:*

obj |
== = | |
Ssp n & $G)  m < Wnis — wes.i(i)
LT: “Accept (ssp) for (n) yourself (=k) it (s(2)) from-
the-hand-of (m-9) Unas (Wnis) being intact
(weu@) (..)”
FT: “Accept it from Unas intact (...)”

obl

The verb w¢? is conjugated in the 3rd. f. sg. person
of the OSSC and used in an attributive function. Its
head is the dependent pronoun $(7) used as a direct
object of the verb ssp. The prepositional phrase m-
* Whnis is inserted between the pronoun s(7) and
w¢t(1) and it causes a non-projective structure, as
the prepositional phrase is governed by the root

(Ssp).

10) EUJA-1511 = Pyr. 500a, Unas, AP = obl and
EM = part (cf. fig. 3):’

1€ zk n =k Wnis hnzk hn‘ =k nf n =k $p.t (...)

LT: “You (sk) shall-take (i¢) Unas (Whnis) for (n)
you (#k), with (hn ‘) you (k), with (hn ) you (=k), he-
who-drives-away (nf") storms ($%p.t) for () you (k)
...

FT: “You shall take Unas for you, with you and
with you, he who drives away storms for you (...)”

The active present participle nf* “he who drives
away” is governed by the king’s name Wnis used
as a direct object of the verb /¢. Non-projectivity is
caused by the double insertion of hn‘ =k between
Whis and its participle, as hn‘ =k is a prepositional
phrase linked to the root of the sentence (i¢).

11) EUJA-1758 = Pyr. 599b-c, Teti, AP = obl:arg
and EM = RF (c¢f fig. 4):

(...) int zf mhn.t tf n.t Mr-n(.0)-b’ n Tt &.t =f nér(-w)
im =8 ( )

LT: (...) that-he-may-bring (inf) that (#f) boat
(mhn.t) belonging-to (n.t) Merenkha (Mr-n(.1)-i’)
to (n) Teti (7t/) which-ferries (¢%.7) he (sf) the gods
(nér(w)) in (im) it (=5) (...).”

FT: “(...) that he may bring to Teti that boat of
Merenkha in which he ferries the gods (...).”

According to the Old Egyptian word order, the
oblique argument (obl:arg) consisting of the
preposition 7 plus a noun and used as an indirect
object should follow the direct object of a sentence
(Schenkel, 2012, 68—69). Example 11 shows that

6 Sim. EUJA-942, 1291, 1415, 1835 and 2101.

this rule is obeyed even if the oblique argument (»
Tt1 “to Teti”) causes a discontinuity between the
direct object (mhn.t “boat”) and its attribute (¢%.¢ =f
“on which he ferries”).

12) EUJA-1769 = Pyr. 606b-d, Teti, AP = obl and
EM = appos (cf. fig. 5):

(...) mr s5i.t Nw.w ft.t iptw ncr.(w)t hrw s.n =Sn hnt
35.t Nb.t-hw.t Ni.t Srk.t-htw

LT: “(...) As (mr) Nu (Nw.w) protected (s7%.7) these
(iptw) four (ft.1) goddesses (ncr.(w)f) the day (hrw)
(that) they (=sn) protected (s’.n) the throne (4nf),
Isis (3s.f), Nephthys (Nb.t-hw.t), Neith (NLf),
Selqget-hetu (Srk.t-htw).”

FT: “(...) As Nu protected these four goddesses on
the day when they protected the throne, namely
Isis, Nephthys, Neith, and Selket.”

Ncr.(w)t “goddesses” is used after the numeral f7.¢
“four” in apposition according to Old Egyptian
grammatical rules (Schenkel, 2012, 121). The
syntactic continuity is broken by inserting the noun
hrw “day” used adverbially between ncr.(w)t and
the names of the four goddesses Isis, Nephthys,
Neith, and Selket.

13) EUJA-2050 = Pyr. 707a-b, Teti, AP = obl:arg
and EM = conj (cf. fig. 6):

in n zk iré.t 3s.t n Tti ’gb.i Nb(.t)-hw.t (...)

LT: “Bring (in) for (n) yourself (+k) the milk (ir¢.f)
of Isis (55.¢) for (n) Teti (7#), the flood (’gb.7) of
Nephthys (Nb(.)-hw.f) (...).”

FT: “Bring to Teti, the milk of Isis, the flood of
Nephthys (...)”

The insertion of n Tt/ “for Teti” between two noun
phrases in a coordinate relation causes a non-
projective structure. However, it is probably an
error because n + king’s name appears in a
projective structure between n =k and the first noun
phrase (irc.t “milk”) in the Pyramid Texts witness
of Pepi II (Pyr. 707a, N).

4.2  Extraposition by inserting a vocative

A noun phrase, especially a name, can be used as a
vocative preceding or following the root of the
sentence, for example:

7 Sim. EUJA-654 and 871.



14) EUJA-894 = Pyr. 277a, Unas:

Vocalive iobj

[ discourse I Amod ]] [ o] Gase l
0 i nb 3h.t ir S.t n Wnis

< [ .

LT: “O (?) lord (nb) of Akhet (?h.t)! Make (ir) a
place (s.f) for (n) Unas (Wnis).”
FT: “O lord of Akhet! Make a place for Unas.”

15) EUJA-1049 = Pyr. 323d, Unas:

vocative

root iobj
I advimod 1 [ nsubjpass case 1 nmod
I W ) I 1 1}

0 n re.ow Wnis n nsr =n ner(-w)

c S 3 e T — I

LT: “Unas (Wnis) will-not-be-given (n ré.w) to (n)
your (=¢n) flame (nsr), (you) gods (ncr(-w)).”
FT: Unas will not be given to your flame, you gods.

A non-projective structure with a vocative occurs
when the noun phrase used as a vocative is inserted
between a noun governed by the root and its
nominal dependent, thus violating the word order,
for example:

16) EUJA-981 = Pyr. 306d, Unas:

vocative

[ obj l obl
root case aqvcl case
r 3 § A + R 4 1

0 Skt n Whnis ncr(.w) sms.w r Wr

| DA% S

LT: “Make-salutation (s.nkt), to (n) Unas (Wnis),
(you) gods (ncr(-w)), who-is-older (sms.w) than ()
the Great-One (W7r).”

FT: “Make salutation, you gods, to Unas, who is
older than the Great-One.”

The vocative ncr(w) “gods” is governed by the
root and it is inserted between Wnis as an indirect
object (obl:arg) and sms.w which is a participle
used as an attribute of Wnis.

17) EUJA-1406 = Pyr. 457a-b, Unas (cf. fig. 7):
$:b¥k r zk Wnis m §i zk pw s’b.y s3b s:wb.iw =k
ner(.w) im =f

LT: “Make-bright (s:b%) indeed (» zk) Unas (Wnis)
in (m) this (pw) jackal (s%b.y) lake (57) of yours (+k),
(O) Jackal (s%b), which-cleansed (s:wb.1w) you (¢k)
the gods (ncr(.w)) in (im) it (+f).”

FT: “Make Unas bright in this jackal lake of yours,
O Jackal, in which you cleansed the gods.”

The noun s’ “Jackal” acts as the vocative of the
causative verb $:b% “make bright”. It is inserted
between an adverbial phrase (m $7 sk pw s%b.y)
governed by the root and a relative form (s:wb.iw
k) used as an attribute of 57 “lacke”. This results in

a non-projective structure because s’b breaks the
continuity between §7 =k and its relative form.

18) EUJA-117 = Pyr. 22a, Unas (cf- fig. 8):
kbh(.-w) =k ipn Wsr(.w) kbh(.-w) =k ipn h’ Wnis pr.w
hrsizk (..)

LT: “These (ipn) libations (kbh(.w)) of yours (+k),
(O) Osiris (Wsr(.w)), these (ipn) libations (kbh(.w))
of yours (#k), O (#%) Unas (Wnis), came (pr-w) from
(hr) your (k) son (s°) (...)”

FT: “These libations of yours, O Osiris, these
libations of yours, O Unas, came from your son

(.)

Wsr(w) “Osiris” acts as a vocative of the root
(pr:w). It follows a noun phrase which is a subject
(kbh(w) zk ipn) and is repeated after Wsr(w)
“Osiris”. A discontinuity of word order happens
because the repeated noun phrase is linked in a
coordinate relation (conj) to the subject, whereas
Wsr(w) “Osiris” is governed by the root. Similarly,
in the following example, the vocative (M>-h’-#f) is
governed by the root () and is inserted between
two adverbial phrases linked by a coordinate
relation (conj):

19) EUJA-1753 = Pyr. 597a, Teti (cf. fig. 9):

i

vocative (

obl flat
h ’nsub case l‘ l flat case
rs sk m hip M; B m htp
(UC_141F4 _ & (o) (egh TR % B ()
UC_141F4:)

LT: “You (¢k) shall-awake (7s) in (m) peace (htp),
O Mahaef (M?-h’-#f), in (m) peace (htp).”

FT: “You shall awake in peace, O Mahaef, in
peace.”

4.3 Extraposition by inserting a verb of
utterance

If a verb of utterance is inserted into a direct
speech text by means of a parataxic relation, and
the root of the sentence governs the elements of
the direct speech text, there is no syntactic
discontinuity:

20) EUJA-512 = Pyr. 147b, Unas:

obl

parataxis amod
[ nsubj nsubj case nmod obl
3 r ¥ 11 10 ¥ r ¥
cn kw in =sn m m =k n(.i) ncr
y i ‘ - = oy

P " - > w—

LT: “*You (kw) (are) distinguished (cn)’, said (Z.n)
they (=sn), ‘in (m) your (#k) name (rn) belonging-to
(n(.D)) god (ncr).””

FT: ““You are distinguished’, said they, ‘in your
name of god.””



The root (¢n “be distinguished”) governs both—the
verb of utterance (i.n =sn “they said”) and the
extraposed prepositional phrase in the direct speech
sentence (m rn =k n(.7) ncr “in your name of god”.)

A non-projectivity structure occurs when the
second part of the direct speech text is not governed
by the root, but rather by a component in the first
part of the direct speech text which is separated
from its second part by the verb of utterance (see
examples 21-23).

21) EUJA-1455 = Pyr. 476a-477b, Unas (cf.
fig. 9):

(...) nfr w(i) > miw htp w(i) 3’ pt(r) i.n =Sn in ncér(-w)
prtrsfncrpnirp.t(..)

LT: “(...) ‘How (w(?)) lovely (nfr) (it is) really (%) to
see (m’.w), how (w(1)) pleasing (h#p) (it is) really (%)
to behold (pt(r))’—said (Z.n) they (=sn), namely (in)
the gods (ncr(w)y—‘that this (pn) god (ncr)
ascends (pr:f) indeed (» #f) to (ir) the sky (p.£)’ (...)”
FT: “(...) ‘How lovely it is really to see and how
pleasing it is really to behold’, said they, namely the
gods, ‘that this god ascends to the sky’ (...)”

The verb nfr “be lovely, nice” governs 7.n =sn “they
said”, but not pr.t “ascend”, which is an infinitive
used in an object clause syntactically linked to pt(r)
“behold” in the first part of the direct speech text.

22) EUJA-1507 = Pyr. 497b, Unas (cf- fig. 10):
w¢ Wnis r zk wé sw w¢ sw ¢(t) mtw sp 4 ¢t(w) n 4
ipw kl.w (...)

LT: “*Commend (w¢) Unas (Wnis) indeed (r =k),
commend (w¢) him (sw), commend (w¢) him
(sw)’—saying (¢(2)) a speech (mtw) four (4) times
(sp) in-succession (¢t(.w))—"‘to (n) these (ipw) four
(4) blustering-winds (k#5.w) (...)"”

FT: ““Commend Unas, commend him, commend
him’—recitation four times in succession—‘to
these four blustering winds (...)"”

The verb of utterance is inserted between the
oblique argument “to these four blustering winds”
(n 4 ipw kh’.w) and its head “commend” (w¢), thus
violating the word order of the sentence in the
direct speech text. It can also happen that the direct
speech text is introduced by the ¢(z) mtw formula
“saying a speech” and its word order is broken by
inserting a ritual remark which completes the text
of the ¢() mtw formula, as in the following
example:

8 Sim. EUJA-442 and 1614.

23) EUJA-2038 = Pyr. 702a, Teti (cf. fig. 11):
¢t) mw n'w Ttl hn =k n'w.tl sp 4 ct(w) tp(.1)
pw.(w)t Wic.t

LT: “Saying (¢(?) a speech (mtw): “Teti (1t) will-
travel (n‘w) with (hn‘) you (sk), Traveller
(nw.tly)—4 times (sp) in-succession (¢f(-w))y—
‘who-is-on (#p(.7)) the standards (#w.(w)f) of
Wadjet (W3¢.1).””

FT: “Recitation: ‘Teti will travel with you, O
Traveller’—4 times in succession—‘who is on the
standards of Wadjet.””

The syntactic relation between n'w.t/ “Traveller”
and its nisba adjective fp(.7) “one who is on” is
broken by the ritual remark sp 4 ¢t(.w) “four times
in succession”, which completes the text of the ¢(z)
mtw formula “saying a speech/recitation”

4.4 Extraposition of n.7 “belonging to/of”

This type of non-projectivity is well known to
students of Middle Egyptian when dealing with
the so-called “indirect genitive”. However, it has
been overlooked that the extraposition of .7 in a
pw sentence is a case of non-projectivity.

According to the dependency approach, the
“indirect genitive” consists of the nisba adjective
n.7 “belonging to” used as an adjectival modifier
of its head (amod) and a noun used as an oblique
adjunct of n.7 (obl), for example:

24) EUJA-414 = Pyr. 293a, Unas:

root nsubj amod obl
f V0 3 ¥
_0_ wb r n(.i)
b — 1 POCN
LT: “The mouth (r’) belonging-to (n(.7)) Unas
(Whnis) (is) pure (wb) (...)”
FT: “The mouth of Unas is pure (...)”

¥
Wnis  (...)

In a pw sentence, non-projectivity occurs when
pw is used as a copula and inserted between n(.7)
and its head:

25) EUJA-1290 = Pyr. 412a, Unas:®

root

nsubj
cop
1 anfod obl ] 1 \
r ! ¥ v

0 hew pi n(.i Whnis nhh

3]

LT:“The lifetime (% w) is (pf) belonging-to n(.1)
Unas (Wnis) eternity (nhh).”
FT: “Unas’ lifetime is eternity.”

0%

This is a pw nominal sentence consisting of % w as
its subject and nhh as its root. P7 is an older variant



of pw and acts as a copula linking the subject and
the root. Its insertion between % w and n(.7) Wnis
causes a discontinuity in the word order. It should
be noted that there is no discontinuity when n(.7)
follows the root of a pw nominal sentence:

26) EUJA- 1373 = Pyr. 445b, Unas:
[ [—]] —
X

_0 Wnis n‘ 1 sc(w)
(=)l | (=) [(F:5:9)

LT: “Unas (Wnis) is (pi) Sokar (Skr) belonging-to

(n.0) Rostau (R -s¢?(w)).”

FT: “Unas is Sokar of Rostau.”

The structure is also projective when pw / pi is used
as a demonstrative determiner instead of a copula:

27) EUJA-1544 = Pyr. 515c¢-d, Unas:
= lll[r ==

_0_ Wnis pi 83 pw n(.Q)
(i)l ‘ ey

LT: “Unas (Wnis) is (pi) thls (pw) son (s)

belonging-to (n(.7)) the one-who-is-unknown

(&:hm.1).”

FT: “Unas is this son of the one who is unknown.”

Lhmt

However, the insertion of an adverbial phrase
between a noun after pw used as a demonstrative
determinative and the nisba adjective 7.7 causes a
syntactic discontinuity. This is actually a type of
nisba adjective extraposed by an adverbial phrase
(cf- ex. 8, above):

28) EUJA-1338 = Pyr. 434e, Unas (cf. fig. 12):
im =f ¢t rn zk pw r zk n.t Nm(.1) s’ Nm(1).t

LT: “He (#f) shall-not (im) pronounce (¢f) this (pw)
your (#k) name (rn) against (r) you (k) belonging-
to (n.7) Nemi (Nm(.1)), son (s°) of Nemit (Nm(1).£).”
FT: “He shall not pronounce against you this your
name of Nemi, son of Nemet.”

Here the noun phrase rn =k “your name” is followed
by pw used as a demonstrative determiner. Non-
projectivity is caused by the insertion of the
prepositional phrase » =k between rn =k and the
nisba adjective n.7 because r =k is governed by the
root of the sentence (¢¥).

The word order in the “indirect genitive” is
violated by the insertion of an adverbial phrase
between the noun and the nisba adjective n.7, even
if pw is not used as demonstrative determiner of the
noun:

29) EUJA-1294 = Pyr. 415a—c, Unas (cf- fig. 13):
(...) hw. (W)t =¢n Hr.w hrm(w) r Wnis mrk f r
ph o n(.i) bsk n(.i) in

LT: “(..) Your (=¢n) Horus (Hrw) mansions
(hw.(w)t) are-barred (?) (hrm(w)) to (r) Unas
(Wnis), his (=f) bent tail (m 7k), belonging-to (n(.7))
the intestine (bsk) belonging-to (n(.7)) a baboon
(n), (is) at (r) his (+f) rear (ph).”

FT: “(...) Your Horus mansions are barred (?) to
Unas, his bent tail, of the intestine of a baboon, is
at his rear.

Although the meaning of Arm(.w) is controversial
(Faulkner, 1969, 84 and Sethe, 1936, 176), it acts
as the head of this sentence. It is the verb hrm
conjugated in the 3rd. c. pl. person of the OSSC. Its
subject is im. (W)t =¢n Hr.w “your Horus mansions”
and the prepositional phrase » Wnis belongs to its
predicate. It is followed by an adverbial sentence
consisting of m7k - as its subject and the
prepositional phrase » ph =f as its predicate, which
is inserted between m 7k - and its nisba adjective
n(.1) causing non-projectivity.

4.5 Discontinuity due to a dislocated element

in a sentence with emphatic subject

In Earlier Egyptian, an emphatic subject is
introduced by the particle /n and followed by a
participle or a future verb form, for example:

30) EUJA-397 = Pyr. 123d-e, Unas:

discourse dislocated

= = )

in  hm nfr.t () n Whnis
(i) ‘ U (=il

LT “(It) (is) really (hm) the—beautlful -one (nfr) (...
she (=5) will-give (r¢) bread (¢°) to (n) Unas (Whnis)
..)”

FT: “It is really the beautiful one (...) she will give
bread to Unas (...)”

The future verb form r¢ =5 “she will give” is placed
after the emphasised subject and followed by its
direct object ¢* “bread” and its oblique argument »
Wnis “to Unas”. However, a dislocated element
may precede the emphasised subject causing
discontinuity in the word order, for example:

31) EUJA-385 = Pyr. 121a, Unas:

dislocated
mark acl

Case discourse nmod [ case
(14)1‘1 W]IL’A: if1 ]i]t(i)[[ 3f IIIL n i (1.)

— (=) b
LT: “(...) to (n) Unas (Wnis), (it) (is) his (sf) father
(1t(1)) who-gave (r¢) to (n) him (=f).”




FT: “(...) to Unas, it is his father who gave to n
him.”

This sentence has two oblique arguments n Whis
“to Unas” and n f “to him”. The first of them
precedes the emphasised subject in 7t(7) =/ ““it is his
father” causing discontinuity in the word order. It
is in a dislocated relation to the participle r¢ “who
gave”. The second oblique argument 7 =f “to him”
follows the participle according to the Earlier
Egyptian word order. The first oblique argument (n
Whis) can also be emphasised, because it is referred
to by the resumptive pronoun in the second oblique
argument. However, this case of non-projectivity
may be due to an error involving the addition of n
Whis before the emphasised subject (in (1) =f),
since no example of this is found in Egyptian
grammars.

5 Factors for the use of non-projective
structures in Old Egyptian

Example 11 showed that non-projectivity may
be due to syntactic factors, since the rigid word
order of Old Egyptian remains unchanged even
when an indirect object expressed by the
preposition # plus a noun is inserted between the
direct object and its modifier. Likewise, the
discontinuity of n./ “belonging to/of” in a pw
sentence may be caused by the rigid word order in
this type of sentence, in which pw usually follows
the first noun phrase.

There may also have been pragmatic reasons for
using non-projective structures in Egyptian, for in
some languages non-projective structures are
caused by a difference in discourse function
between modifier and head, for example an
extraposed attribute acts as focus and its head as
theme in Wardaman (Croft, 2022, 163). This may
have been another reason for the formation of non-
projective structures in Old Egyptian. Given a pw
sentence such as:

32) EUJA-442 = Pyr. 131d, Teti:

root

nsubj
cop
ampd obl ]

(o T M )
_ 0 hnm.t@)t pw n.t Tti L.t

(e:m)B(=2) ok e (o)
LT: “The nurse (hnm.t(1)t) is (pw) belonging-of
(n.t) Teti (Tt0) lat ([3.1).”
FT: “The nurse of Teti is lat”

p)

The nisba adjectives n.t “belonging to (of)” is
separated from their head snm.¢(7)t “nurse” by pw
acting as the copula so that the sentence causes a
case of non-projectivity (type 4). Since the nisba
adjective introduces relevant information about its
head, the syntactic discontinuity could be due to the
will to emphasise the nisba adjective n.t: “The
nurse, of Teti, is lat.”

An attribute may have the same pragmatic
function when it is extraposed in a non-projectivity
structure (type 1):

33) EUJA-942 = Pyr. 291d, Unas:

nmod

[ bl obl
[r o] ‘| — ]1 l [ s 1
nht Whis r =sn  h(w) hr web of

LT: “Stronger (nk?) (is) Unas (Wnis), than (r) they
(=sn), appearing (4(-w)) upon (hr) his (f) shore
(web).”

FT: “Unas, who appeared upon his shore, is
stronger than they.”

In this sentence there is a contrast similar to that in
the pw sentences with non-projectivity. Wnis is
used as a theme and subject, while its attribute
hi(w) hr w¢b = “appearing upon his shore”
introduces relevant information about Wnis. The
prepositional phrase governed by the root and
inserted between Wnis and /4 (.w) may be pushed
into the background by the extraposition of the
attribute, on which the focus is likely to lie (cf.
other examples discussed in 4.4., above). Similarly,
non-projectivity type 2 may be caused by the
intention to highlight an extraposed modifier
through the insertion of a vocative. This can be
seen in example 19, where m htp “in peace” is
repeated after the noun used as a vocative M3-hs-=f
“Mahaef” to emphasise the action of awaking in
peace.

Finally, another factor for non-projectivity in
Old Egyptian is the insertion of previously omitted
or forgotten information, as occurs when a verb of
utterance is inserted in the middle of a direct speech
text (type 3, examples 20-23).

6 Conclusion

This paper has shown that the formation of
grammatically accepted non-projective structures
in Old Egyptian is not accidental, but it rather
follows patterns governed by syntactic rules. Five
types of non-projective patterns have been
identified so far in the UD-EUJA treebank. New



types will probably be found during its full
development.

Furthermore, this paper has argued for three
factors involved in the formation of non-
projective structures in Old Egyptian:

— Maintenance of the word order, even if
this leads to syntactic discontinuity due to
the extraposition of an attribute.

— Emphasis on an extraposed modifier.

— Addition of omitted or forgotten
information by the insertion of a verb of
utterance in the middle of a direct speech
text.

Finally, the scarce presence of non-projective
structures in Unas’s and Teti’s Pyramid Texts—
1.37 % and 1.42 % respectively— is probably due
to the rigid word order of Old Egyptian language.’
It contrasts with freer word order languages such
as Ancient Greek, which has a higher rate of non-
projectivity (15.15%) (Mambrini and Passarotti,
2013, 180, Tab. 3).
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A Appendix:

EUJA- | Pyr. | fig.
Category 1, cf. 4.1
654 202¢, Unas
871 270a—e, Unas
942 291d, Unas
1291 412a-413c, Unas
1313 424a, Unas 1
1390 451b—c, Unas
1415 460a—b, Unas
1511 500a, Unas 3
1758 599b—c, Teti 4
1769 606b—d, Teti 5
1835 632b—c, Teti
2050 707a—b, Teti 6
2101 728a—c, Teti
2119 734a-b, Teti 2
Category 2, cf. 4.2
117 22a, Unas 8
981 306d, Unas
1406 457a-b, Unas 7
1753 597a, Teti
Category 3, cf. 4.3
1455 476a—477b, Unas | 9
1507 497b, Unas 10
2038 702a, Teti 11
Type 4, cf. 4.4
442 131d, Teti
1290 412a, Unas
1294 415a—c, Unas 13
1338 434e, Unas 12
1614 538c, Teti
Type 5, cf. 4.5
385 | 121a, Unas |

Table: Non-projective structures in Unas’s and Teti’s
Pyramid Texts.



B Supplementary Material—Syntactic Tree Diagrams

Fig. 1: Ex. 7, EUJA-1313 = Pyr. 424a, Unas
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Fig. 9: Ex. 21, EUJA-1455 = Pyr. 476a—477b, Unas
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Abstract information-theoretic frameworks, have examined

We present a diachronic analysis of syntactic
change in a corpus of 300+ years (1665 - 1996)
of scientific English annotated with Universal
Dependencies (UD) and Dependency Length
(DL). We trace the development of average De-
pendency Length (aDL) as a measure of syn-
tactic complexity in scientific English between
1665 and 1996 and describe the corpus con-
struction, and report on the UD annotation eval-
uation. We find that aDL first decreases toward
the 19" c., but then increases significantly in
the 20" c. We show that the highly aggregate
measure of aDL masks the underlying mech-
anisms driving shifts in syntactic complexity.
A fine-grained analysis of the dependency rela-
tions involved in change shows that the increas-
ing use of (multi-word) compounds is a dom-
inant source of long leftward expanded noun
phrases, leading to the expansion of syntac-
tic dependencies within and beyond the noun
phrase. The results open a new perspective on
syntactic complexity, shifting from the sentence
to the phrasal level.

1 Introduction

Syntactic change in English in the past 300 years
was largely of statistical nature, reflecting shifts
in usage rather than structural innovation. These
shifts were motivated in response to increasingly
changing communicative demands from evolving
contexts of usage, such as the advent of new genres
like scientific English, beginning with the Scientific
Revolution and continuing into the present day.
Syntactic change in the evolution of scientific
English has been examined from both qualitative
and quantitative perspectives. Ranging from de-
scriptive approaches (e.g. Halliday, 1988; Halliday
and Martin, 1993) to early quantitative analyses
(Biber and Clark, 2002; Biber and Gray, 2010,
2016; Hundt et al., 2012) report a general shift
from subordinate constructions to nominal style.
More recent approaches, grounded in cognitive and
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scientific English using measures such as Rela-
tive Entropy and Surprisal (e.g. Degaetano-Ortlieb
et al., 2016; Bizzoni et al., 2020; Teich et al., 2021),
as well as memory-based metrics like Dependency
Length (DL, the distance between a syntactic head
and its dependent(s)) (Juzek et al., 2020; Krielke,
2024). These studies collectively indicate a long-
term trend toward syntactic simplification at the
sentence level, characterized by fewer clausal em-
beddings, increasingly informationally dense noun
phrases (NPs), and overall decreasing DL, indepen-
dent of sentence length.

While these trends are well-documented up to
the 19 c., little research has focused on syntactic
developments in scientific English throughout the
20" ¢. Recent findings suggest a marked tendency
toward extremely long nominal phrases in this later
period, mainly through increased use of premodifi-
cation strategies such as compounding (Degaetano-
Ortlieb, 2021). This phenomenon leads to a pro-
nounced leftward expansion of the NP. Given that
aDL is most optimal when syntactic branching is
balanced on both sides of the syntactic head (Tem-
perley and Gildea, 2018), we hypothesize that the
increasing reliance on leftward expansion in the
20" ¢. may result in a reversal of the earlier trend,
leading to an increase in aDL. This study investi-
gates whether this shift is empirically supported,
contributing to a more comprehensive understand-
ing of changes in syntactic complexity in scientific
English.

We start by discussing the existing literature on
diachronic syntactic change in scientific English
and the use of DL as a measure of syntactic com-
plexity (Section 2).

We present our data and methods, i.e. an updated
and extended version (+100 years) of the Royal So-
ciety Corpus (RSC, Fischer et al., 2020) spanning
the years between 1665 and 1996 annotated with
Universal Dependencies (UD, de Marneffe et al.,

Proceedings of the Eighth International Conference on Dependency Linguistics (Depling, SyntaxFest 2025), pages 13-23
August 27-28, 2025 ©2025 Association for Computational Linguistics



2021) and DL (Section 3).

Next, we evaluate the dependency annotations
using Stanza compared to previous evaluation
scores obtained by (Krielke et al., 2022) using UD-
pipe (Straka and Strakové, 2017). Apart from gen-
eral improvements in the parsing quality by using
a more state-of-the-art parser, we test whether pars-
ing accuracy has additionally improved in the last
100 years due to, among other reasons, a notable
decrease in average sentence length (SL) over time
(i.e. the shorter a sentence, the better the parsing)
considering SL impact on the encountered evalua-
tion results (Section 4).

We then analyze the evolution of DL across three
centuries. We measure average aDL per SL per 50-
year period to gain a first overview of the develop-
ment of aDL over time. Against common intuition
that DL would further decrease over time (i.e. af-
ter 1900), we find an increase in aDL normalized
by SL in the 20 c. To identify the driving forces
behind this upward trend, we analyze the most in-
fluential syntactic relations on changes in aDL with
SL held stable. The analysis reveals a pivot role
of the nominal compounds (Section 5). Section 6
presents a general discussion of the results. We
close with conclusions (Section 7) and limitations
of this work (Section 8).

2 Related Work

Scientific English has been described to have un-
dergone two notable developments: (i) the creation
of specialized terminology (Halliday and Martin,
1993; Wang et al., 2023) and (ii) a shift from clausal
to phrasal complexity (Biber and Gray, 2016; Alves
et al., 2024), i.e. sentences continuously consist of
fewer subclauses and rather long and complex noun
phrases (e.g. Halliday, 1988; Halliday and Martin,
1993; Biber and Clark, 2002; Biber and Gray, 2011,
2016; Hundt et al., 2012). This process of syntactic
reorganization has been attributed to the need for ef-
ficiency achieved by linguistic condensation on the
one hand and a reaction to increasing shared expert
knowledge that makes it possible to use grammati-
cally implicit encodings (e.g. compounds) instead
of explicit ones (e.g. relative clauses) (Biber and
Gray, 2010).

The preference for dense nominal structures over
intricate subordinate structures is associated with a
general trend towards lower grammatical complex-
ity, as it is connected to the hypothesis that aDL
minimizes diachronically (cf. Juzek et al., 2020;
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Krielke, 2024). This assumption is grounded in the
Dependency Length Minimization (DLM) Hypoth-
esis, according to which human languages tend to
reduce the distance between syntactically related
words due to limited working memory capacity
and the principle of least effort (Zipf, 1949) and
assuming that shorter DL is easier to produce and
comprehend (Hawkins, 1994, 2004; Gibson, 2000;
Demberg and Keller, 2008).

DLM is widely recognized as a universal prop-
erty and has been observed across languages
(Gildea and Temperley, 2010; Liu et al., 2017;
Futrell et al., 2015), across genres (Wang and Liu,
2017), and diachronically (Tily, 2010; Lei and Wen,
2020; Liu et al., 2022). In particular, for scientific
English between 1650 and 1900, Juzek et al. (2020)
and Krielke (2024) observe a steady reduction in
aDL; both papers attribute this trend to a persistent
increase in nominal structures, which create rather
short dependency relations, and a strong decrease
of clausal subordination, which represent rather
long dependency relations.

Diachronic research on other genres (e.g., politi-
cal speeches, Lei and Wen, 2020; Liu et al., 2022)
found a similar trend but did not strictly control for
SL. Comparing the aDL in scientific and general
English, Krielke (2024) in fact showed that aDL.
is strongly correlated with SL and, when holding
SL stable, only scientific texts showed a significant
aDL reduction over time. Liu et al. (2022) find
general downward trends in their data but looking
at specific dependency relations (deprels), they find
that nominal relations (attributive adjectives, pos-
sessive modifiers, compounds, determiners, etc.)
become longer over time while clausal relations
become shorter.

Using information theoretic = measures,
Degaetano-Ortlieb (2021) showed for the
20%™c. that especially composite terminology un-
dergoes expansion in comparison to other nominal
pre- and postmodification patterns; this, on the one
hand, seems to point to structural compression
but, on the other hand, might indicate a further
expansion of the core nominal group leading to
increasing distances between dependency relations
on average.

3 Data and Methods

Our corpus contains texts extracted from the Philo-
sophical Transactions and Proceedings of the
Royal Society of London. It represents an exten-



sion (+76 years) of the open version The Royal
Society Corpus 6.0 (Fischer et al., 2020), covering
texts until 1920.

On top of sentence splitting and tokenization
using TreeTagger (Schmid, 1994) and spelling nor-
malization, using a trained model of VARD (Baron
and Rayson, 2008), we enriched the corpus with
two types of token-level annotation layers: (1) UD
annotation and (ii) dependency length. Layer (i)
was annotated using Stanford Stanza v.1.5 with the
English combined model pre-trained on five En-
glish treebanks (EWT, GUM, GUMReddit, PUD,
and Pronouns) from UD v.2.12!, performing the fol-
lowing NLP tasks: lemmatization, parts-of-speech,
morphological features tagging, dependency pars-
ing, and named entity recognition. We chose Stan-
ford Stanza because it natively supports UD, can
be implemented as a Python library, and performs
slightly better on English data with respect to simi-
lar tools, i.e., UDPipe and spaCy (for a comparison,
see Qi et al., 2020). Layer (ii) consists of four dif-
ferent values calculated at the sentence level and
excluding punctuation: dependency length (DL),
sentence length (SL), sum of all (absolute) depen-
dency lengths (sumDL), and average dependency
length per sentence (aDL). For example, in the sen-
tence displayed in Figure 1 the head of the nominal
compound brachiopod shell is shell (token id = 14)
and since shell depends on calcite (token id = 10),
has a DL of —4 i.e., 10 — 14; its only modifier, bra-
chiopod (token id = 13), hasa DL of 1 i.e., 14 — 13;
both compound constituents have an SL of 14 - the
sentence contains only a punctuation symbol - a
sumDL of 24ie.,1+1+0+14+24+1+2+

24+1+3+3+2+1+4andanaDL of 1.84 1.e.,
1+1+0+1+2+1+2+2+1+3+3+2+1+4 For our analy-

ses, we bin perlods of 50 years, e.g. 1700 = 1701 -
1750, 1750 = 1751 — 1800.

This paper deals with molecules that occur within the calcite of the brachiopod shell .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Figure 1: Dependency tree of a sentence with depen-
dency labels and token ids.

1https ://stanfordnlp.github.io/stanza/
combined_models.html

Subcorpus Sentences Tokens
1665-1700 42,398 2,195,166
1701-1750 57,915 2,860,083
1751-1800 109,771 5,037,846
1801-1850 169,224 7,004,769
1851-1900 352,259 12,935,866
1901-1950 663,561 21,031,436
1951-1996 2,587,326 78,165,925

All 3982454 129,231,091

Table 1: Total number of tokens and sentences per 50-
year period.

Subcorpus Sentences Tokens Deprel

1665-1700 20 1093 40
1701-1750 20 1024 40
1751-1800 20 1038 40
1801-1850 20 967 40
1851-1900 20 982 38
1901-1950 20 1011 34
1951-1996 20 789 38

All 140 6904 49

Table 2: Evaluation set description in terms of number
of sentences, tokens, and dependency relation tags.

4 Dependency Parsing Evaluation

To evaluate Stanza’s parsing performance on RSC
texts, we carried out a quality check over 140 sen-
tences randomly selected from the parsed corpus
(i.e., 20 from each 50-year period”). These sen-
tences were manually corrected by a linguist and
a student with previous experience with Universal
Dependencies; the cases of disagreement were dis-
cussed until an agreement was reached. Then, the
sentences parsed with Stanza were compared to
the manually corrected ones using the DependAble
tool (Choi et al., 2015).

Table 2 presents the overall characteristics of the
evaluation set manually corrected in terms of the
number of tokens and dependency relation labels.

The model used to parse the RSC corpus is
the combined English one from the Stanza repos-
itory. When combined, these training sets have
53 deprels. Thus, our evaluation set covers the
vast majority of the dependency parsing labels
excluding csubj:outer, reparandum, list, and
dislocated.

The parsed sentences along with the manual corrections
can be accessed at https://tinyurl.com/4j5a99dx.

15


https://stanfordnlp.github.io/stanza/combined_models.html
https://stanfordnlp.github.io/stanza/combined_models.html
https://tinyurl.com/4j5a99dx

Subcorpus UAS LAS
1665-1700 88.29 85.09
1701-1750 90.33 87.21
1751-1800 91.52 89.02
1801-1850 90.49 87.49
1851-1900 88.80 84.93
1901-1950 94.86 92.88
1951-1996 93.92 90.87

All 91.06 88.11

Table 3: UAS and LAS results of the evaluation set.

4.1 Evaluation Results

Table 3 presents the results concerning unlabeled
and labeled attachment scores (UAS and LAS re-
spectively).

We notice a tendency of better parsing scores
for more recent texts (i.e., from the 20" ¢c.), as
one would expect regarding the texts composing
the training corpora of the Stanza model. Com-
pared to the similar analysis conducted by (Krielke
et al., 2022) where RSC texts from 1665 to 1899
were parsed with UDPipe 1.0 (Straka and Strakova,
2017), Stanza seems to provide better parsing
scores, an improvement of around 7 points regard-
ing the overall LAS. However, it is important to
mention that the number of analyzed sentences con-
cerning the evaluation set is quite small, so further
analyses are necessary for a more complete and
statistically valid evaluation of the parsed corpus.

As was the case in a previous parsing analysis
of the RSC (cf. Krielke et al., 2022), during the
manual correction of the new version of the corpus
we found that many parsing errors are due to OCR
errors and tokenization issues (e.g., "simul taneous"
instead of "simultaneous" and "bem" instead of
"been"). Furthermore, when equations were part of
sentences, they were usually tokenized in random
ways and labeled with erroneous deprels.

Besides overall UAS and LAS, the DependAble
tool also provides detailed information regarding
scores in relation to sentence length (Table 4) and
distance between heads and dependents (Tables 5
and 6). These analyses were conducted considering
all 140 sentences of the evaluation set.

Sent. Length <20 <30 <40 <50 >50
No. Sentences 5 16 12 13 21
LAS 91.13 90.49 90.04 87.67 87.26

Table 4: LAS in relation to sentence length.

In terms of SL, we can observe in Table 4 that
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Dist.
LAS

-5
84.85

)
86.49

-3 -2
93.92  95.52

-1
95.63

<=5
81.16

Table 5: LAS by distance when the head is after the
dependent.

Dist. 1
LAS 7794

2
83.09

3
88.04

i
80.31

5
70.34

>5
69.99

Table 6: LAS by distance when the head precedes the
dependent.

LAS results tend to deteriorate for longer sentences.
Figure 2 shows that SL tends to decrease over time,
thus, this may influence the better LAS scores ob-
served in more recent texts.
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Figure 2: Development of mean SL and mean aDL with
95% CI.

Table 5 shows that the closest the dependent
is to the head, the better are LAS results in the
cases where the dependent precedes the head in
the sentence. However, as shown in Table 6, it is
not the case when the dependent follows the head.
These counter-intuitive results concerning depen-
dents with a distance of 1 or 2 from their heads can
be explained by recurrent OCR and tokenization
errors, leading to several occurrences of goeswith
in the manually annotated evaluation corpus. For
example, in one sentence the token itself is split
into two tokens, it and self; accordingly, the sec-
ond token is labeled goeswith in the corrected file.
However, from distance 3 to >5, the results are as
expected, the further the dependent, the lower the
LAS.

A qualitative analysis of the dependency pars-
ing evaluation shows that, of the deprels occurring
more than 20 times in the evaluation set, the fol-
lowing ones present LAS below 80: parataxis,
acl:relcl, goeswith, acl, advcl, and conj.
Moreover, we find that obl, cc, and conj tend
to have better LAS values in more recent texts.
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5 Analysis

We conduct a quantitative analysis concentrating
on the development of aDL as a measure of syntac-
tic complexity in scientific English texts over the
past 300 years. First, our goal is to verify results
from earlier studies, especially whether the use of a
different parser on the same data influences the out-
come of DL calculations. For this comparison, we
refer to the results presented by (Juzek et al., 2020)
obtained from Stanford Parser (Klein and Manning,
2003). Second, we are interested in the aDL de-
velopment in the 20t ¢, since earlier studies only
cover the years until 1900. Regarding changes in
the 20" ¢., we expect to find an increase in aDL
due to leftward NP expansion (compare example
in Figure 7).

5.1 Dependency Length across periods

aDL overall decreases steadily until 1900 together
with SL and increases slightly after 1950 (Fig-
ure 2). The trends of both measures are mod-
erately correlated (Pearson Correlation Coeffi-
cient: 0.5560, p-value < 0.01). Hence, aDL
values without controlling for periodically dom-
inant SLs paint a skewed picture. We cal-
culate mean aDL per SL per 50-year period
(Figure 4, (a)) and only display SLs occurring
<250 times (i.e., SL > 6and SL > 62). 1950
(orange) consistently shows the highest aDL per
SL among all periods. Only 1650 (black) sporadi-
cally shows peaks surpassing the aDL of the latest
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period. aDL per SL is lowest in the periods 1800
(green) and 1850 (red).

Since the lines in Figure 3 overlap and are there-
fore hard to interpret, we conduct independent Two-
Sample t-tests to compare the means of aDL per SL
between two adjacent periods for each SL and to
identify significant differences between our results
of aDL per SL per period. Figure 4 shows that aDL
in the period 1900 vs. 1950 significantly differs
for nearly all SLs. Also, the aDL in the period
1850 vs. 1900 shows significant differences for
most (especially the shorter) SLs. Among the ear-
lier periods, only 1750 vs. 1800 shows significant
differences for nearly half of all SLs. For the other
comparisons, we find only very few significant dif-
ferences; aDL only seems to differ in these periods
sporadically at specific SLs.

The results indicate an SL-independent (for most
SLs non-significant) decrease of aDL between the
18" ¢. and the 19™ c., followed by a highly signifi-
cant increase throughout the 20" c. The develop-
ment until 1900 is in line with that found by Juzek
et al. (2020), who showed that aDL went gradually
down between 1650 and 1889. The discovery of
an increase in aDL in the 20" c. points to a possi-
ble impact of increasingly leftward expansion of
nominal phrases.

However, this comparison represents a highly ag-
gregated view of the situation. To observe changes
in the full range of aDL values over time and still
be able to control for SL, we choose a SL that is
strongly represented in all periods. For this, we
take the arithmetic mean between the observed SLs
(6 - 62): (6+62)/2 =68/2 = 34. We thus use
SL 34 for further inspection.

5.2 Development of aDL at SL 34

aDL at SL 34 first shows a slight increase between
1650 and 1700, and a downward trend towards the
19 ¢. In the 20" c., aDL increases steeply and
reaches its highest mean value in the period 1950.
Independent Two-Sample t-tests with period as the
predictor and aDL as the response variable show
a significant decrease between 1750 and 1800 as
well a highly significant increase in aDL in the last
three periods, i.e. 1850 vs. 1900 and 1900 vs. 1950
(Table 7). To verify whether the restructuring of
the NP (decreasing subordination between the 18™
and 19"c. and increasing premodification in the
20™c.) is the driving force behind the observed
aDL changes, we further analyze the development
of individual deprels.
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5.3 Individual deprels at SL 34

To detect influential deprels for the decrease in
aDL between 1750 and 1800, and the increase in

the 20t ¢., we take a closer look at two factors
influencing the overall aDL (holding SL stable at
34) in a period: changes in aDL per deprel per
period (x-axis), and changes in fpm (y-axis) per
deprel per period (see Figure 6), formalized as in
Equation 1 for A fpm and Equation 2 for AaD L.

A fpm(deprel, t;,t;) = fpmy, (deprel) — fpmy, (deprel)
()]

AaDL(deprel, t;, t;) = aD Ly, (deprel) — aD Ly, (deprel)
(@)
Figures 8a and 8b show deprels occurring
> 10, 000 times per million tokens and display the
frequency and aDL differences of each deprel be-
tween two periods; the colors indicate the average
aDL of each deprel ranging from short-distance

Comparison P-Value Significant
1650 vs. 1700 0.45 False
1700 vs. 1750 0.74 False
1750 vs. 1800 0.04 True
1800 vs. 1850 0.93 False
1850 vs. 1900 0.00 True
1900 vs. 1950 0.00 True

Table 7: T-Test results for AVD changes in sentence
length 34 across time periods

(< 3) over mid-distance (> 3) to long-distance
functions (> 6).

5.3.1 Comparison 1750 vs. 1800

Between 1800 and 1750 (Figure 8a), we find a
notable increase in two noun phrase (NP) premod-
ifying elements: amod (attributive adjective) and
det (determiner), and in two postmodifying ele-
ments: case (adposition) and nmod (nominal modi-
fier). This increase in both NP pre- and postmodi-
fiers indicates that during this period, NPs become
increasingly loaded with additional information,
while showing an equal distribution of pre- and
postmodification on both sides of the nominal head,
possibly leading to the observed decrease in aDL.
The most substantial frequency decrease is found
for nsubj (nominal subject), cc (coordinating con-
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junction), conj (conjunct), indicating a decrease in
clausal subordination being an additional factor of
Dependency Length Minimization.

In terms of aDL, we can observe that almost all
deprels become slightly longer or do not change
at all over time. The significant decrease in aDL
between 1750 and 1800 could be owed to an equal
frequency increase in typically short deprels func-
tioning as NP pre- and postmodifying constituents
and creating an equal distribution of information
on either side of the nominal head. Additionally,
longer deprels typically indicating the presence of
a subclause, e.g. mark (word marking a clause
as subordinate to another clause), advcl (adver-
bial clause modifier) or acl:relcl (relative clause)
drop in frequency, further contributing to the ob-
served aDL reduction.

5.3.2 Comparison 1900 vs. 1950

Comparing 1900 and 1950 (Figure 8b), the most no-
table difference to 8a is the increase of compounds,
followed by a rise in amod, both indicating left-
ward expansion of the NP. The strongest decrease
in frequency can be observed for determiners (det),
followed by case markers (case) and nominal mod-
ifiers (nmod), typically indicating an NP postmod-
ifying element (prepositional phrases). The fre-
quency development points to a shift of NP modi-
fication towards the left side of the nominal head,
confirming our hypothesis that leftward expansion
is associated with the aDL increase observed in the
20" ¢. We observe an increase in aDL in most of
the deprels categorized as belonging to nominals
according to the UD-framework 3. More specifi-

3https://universaldependencies.org/u/dep/all.
html
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cally, the deprels belong to the group of nominal
premodifiers. The aDL increase of these deprels
can be explained by the increase in compounds
since their presence extends the distance between
premodifiers (e.g., determiners, numeric modifiers,
adjectives) and the nominal head (as in e.g, the
supersonic convective Mach number shear layer).
aDL decreases for a few clausal deprels, such as
relative clauses (acl:relcl) and deprels indicat-
ing coordination. Interestingly, conjuncts (conj)
increase in frequency but become shorter on aver-
age. In UD, conjuncts can refer to both nominal
coordination (Mary and John) and clausal coordina-
tion (John slept and Paul left). The aDL decrease of
conjuncts suggests a shift towards nominal coordi-
nation and away from clausal coordination, which
is in line with the literature (e.g. Halliday, 1988).

5.3.3 The influence of compounds on aDL

To conclusively verify the influence of compounds
on the overall extension of aDL in the 20" c., we
recalculate aDL per SL for the last 96 years (1900

- 1996), using the code* provided by Dyer (2023),

treating compounds as single words vs. compounds
treated as multi-word expressions (MWEs, cf. Fig-
ure 7).

(det}
dety

(amod)
amod;

—
{amod}

uranium  isotope separation  project
DL=1 DL=1 DL=1 DL=0
— - - DL=0

a new
a: DL=6 DL=5
b: DL=3 DL=2

electromagnetic
DL=3
DL=1

Figure 7: Calculation of DL for compounds as MWEs
(a) vs. as single words (b).

*https://github.com/andidyer/
DependencylLengthSurvey
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Although SL changes when compounds are
counted as single words, the visualization of aDL
against SL (Figure 8a) shows that, aDL with com-
pounds as single words drops visibly below the
curve of compounds treated as MWEs. This shows
that the strong presence of compounds in the 20" c.
leads to a substantial increase in aDL.

Compared to earlier periods, this effect is also
visible when comparing aDL calculated with com-
pounds as single words: aDL in the 20" c. stays
below the aDL in other periods (Figure 8b).

6 Discussion

DL is a well-established measure of syntactic
complexity that impacts memory-based process-
ing costs. Our results may suggest that an increase
in aDL in the 20" c. makes scientific English in-
creasingly difficult to process. However, this inter-
pretation should be approached with caution.

First, it is important to recognize that sentence
length (SL) is the most influential factor in aDL.
The overall decreasing trend in both mean SL and
mean aDL (without controlling for their interac-
tion) suggests that sentence complexity has primar-
ily decreased due to shorter sentence structures.
Shorter sentences are generally easier to process
than longer ones.

Second, averaging DL per sentence conceals the
distinct factors contributing to this aggregate mea-
sure. In our case, subordination and premodifica-
tion both increase aDL on average per sentence.
This reflects a broader principle: Any construc-
tion that creates an uneven distribution of syntactic
dependents relative to the syntactic head tends to
increase DL and thus aDL. However, from a pro-
cessing standpoint, it remains unclear which of
these syntactic configurations is inherently more
difficult to process.

From a qualitative perspective, we argue that
subordination typically conveys more explicit syn-
tactic relations between constituents (e.g., a new
project that focuses on the separation of electro-
magnetic uranium isotopes), which may make such
structures more accessible to readers. In contrast,
highly premodified noun phrases (e.g., a new elec-
tromagnetic uranium isotope separation project)
may be more compact but cognitively demanding
due to covert relations that need to be inferred re-
lying on expert knowledge. While we can assume
that experts and non-experts differ widely in pro-
cessing these constructions, ultimately, behavioral
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research is required to determine the relative pro-
cessing difficulty of these configurations.

7 Conclusion

We presented a corpus spanning 300+ years of sci-
entific English annotated with UD and DL. We
discussed Stanza’s accuracy on our historical data,
finding increasing accuracy for more recent data, as
well as more accurate parses for shorter sentences.

Our analyses show a generally expected decrease
in aDL in scientific English until 1900, while sci-
entific texts from the 20" c. display a significant
increase in aDL. The initial aDL decrease can be
attributed to a decline in subordinate clauses and
coordination, as shown by decreasing usage of long
(mostly clausal) relations such as relative and ad-
verbial clauses (including their core arguments) as
well as coordinate structures becoming much less
frequent, paired with an even distribution of infor-
mation left and right of the nominal head. These
results are largely in line with prior observations
based on different parsers by Juzek et al. (2020)
and Krielke (2024).

The significant increase in aDL in the 20" c.
seems to be attributed to a rising usage of com-
pounds as well as attributive adjectives expanding
the entire length of the nominal group. It is pre-
cisely the leftward expansion with premodifying
elements increasing in frequency and length that
drive the overall aDL increase observed, which was
confirmed by comparing aDL calculated with com-
pounds as MWEs and as single words revealing a
substantial increase for compounds as MWEs even
when controlling for SL.

Our results reflect a shift of complexity from
clausal into phrasal structures. Being perfectly in
line with previous work on the development of sci-
entific English (e.g. Biber and Gray, 2011, 2016),
the shift towards phrasal complexity is also asso-
ciated with optimization through densification and
Dependency Length Minimization, while clausal
complexity is rather associated with longer DL.
However, our study has shown that, in fact, both
clausal and phrasal complexity ultimately have sim-
ilar effects on aDL. The expansion effect of ex-
tremely premodified noun phrases due to excessive
compound usage on the overall aDL represents a
valuable insight into the development of scientific
English syntax and its implications for aDL. We
have thus shown that syntactic complexity can be
triggered by different syntactic renderings, i.e. on
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calculated with compounds as single words (cf. Figure

the phrasal and the causal level Biber and Gray
(2016, p.62), and both affect aDL. Hence, phrasal
compression through premodification of the nom-
inal head does not necessarily minimize aDL but
can rather lead to aDL expansion if used exces-
sively.

As future work, we intend to go beyond DL to an-
alyze trade-offs in syntactic complexity over time
(e.g., tree depth, intervener complexity), and to in-
corporate measures from constituency-parsed cor-
pora (e.g., average branching factor).

8 Limitations

This study includes only time as a predictor, de-
spite considerable variation in text type, author, and
topic. Future work should control for these factors
to assess the robustness of temporal effects. Addi-
tionally, the analysis is limited to scientific texts;
comparing multiple genres would clarify whether
the observed trend is genre-specific or indicative of
a broader pattern in English.
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Abstract

Dependency parsing of non-normative lan-
guage varieties remains a challenge for modern
NLP. While contemporary parsers excel at stan-
dardized languages, dialectal variation — for
instance in function words, conjunctives, and
verb clustering — introduces syntactic ambigu-
ity that disrupts traditional parsing approaches.
In this paper, we conduct a quantitative eval-
uation of syntactic dependencies in Southern
Dutch dialects, leveraging a standardized di-
alect corpus to isolate syntactic effects from
lexical variation. Using a neural biaffine de-
pendency parser with various mono- and multi-
lingual transformer-based encoders, we bench-
mark parsing performance on standard Dutch,
dialectal data, and mixed training sets. Our
results demonstrate that incorporating dialect-
specific data significantly enhances parsing ac-
curacy, yet certain syntactic structures remain
difficult to resolve, even with dedicated adap-
tation. These findings highlight the need for
more nuanced parsing strategies and improved
syntactic modeling for non-normative language
varieties.

1 Introduction

Modern language models demonstrate impressive
mastery of both semantics and syntax across most
well-studied languages. This success is largely
due to abundant training data or effective trans-
fer learning methods (Weiss et al., 2016), which
ensure strong alignment for mid-to-high-resource
languages. However, processing non-normative
variants such as dialects and code-switched speech
remains a significant challenge (Jgrgensen et al.,
2015). In this paper, we present a comprehensive
evaluation and analysis of syntactic dependencies
in various Southern Dutch language varieties based
on a sizable human-annotated corpus of transcribed
and to a certain extent standardized dialect speech
(Breitbarth et al., 2020; Ghyselen et al., 2020; Bre-
itbarth et al., 2024).
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The Southern Dutch dialect (SDD) group en-
compasses dialects spoken in (i) Dutch-speaking
Belgium, (ii) the three southern provinces of the
Netherlands (Limburg, Noord-Brabant and Zee-
land) and (iii) the Flemish-speaking dialect region
in France (Farasyn et al., 2022). A geographical
situation of the area, including the main dialect
variants, can be found in Figure 1. SDDs can be
grouped into four major varieties. Flemish includes
West Flemish, East Flemish, Zeeland Flemish (spo-
ken in Zeeland Flanders, i.e. south of the West-
erschelde in the province of Zeeland, excluding
the Land van Hulst), and the nearly extinct French
Flemish (spoken in northern France). Zeelandic
is spoken in the other areas of Zeeland. Brabantic
covers North Brabant, Antwerp, and Flemish Bra-
bant, while Limburgish is spoken in Belgian and
Dutch Limburg.

In this study, the term dialect refers specifically
to historically established regional varieties, dis-
tinct from tussentaal (‘interlanguage’). Tussentaal
is a linguistic phenomenon where regional speech
varieties gradually converge toward the standard
language, leading to dialect erosion. Unlike tradi-
tional dialects, which have well-defined grammati-
cal, phonological, and lexical features, tussentaal
blends regional and standard elements (De Caluwe,
2009). While dialect knowledge in the Low Coun-
tries has steadily declined since the 1980s, tussen-
taal has not. Recent research shows that fussen-
taal itself displays both regional and social varia-
tion, functioning as a stratified cluster of varieties
rather than a single intermediate form. At the same
time, certain features show signs of supraregional
stabilization, particularly in informal spoken reg-
isters, with both diversification and convergence
depending on social context and speaker group
(De Caluwe et al., 2013; Ghyselen, 2015).

Despite the decline in dialect use over the past
decades, the linguistic diversity within the original
dialect varieties remains a rich and interesting area
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Figure 1: Geographical distribution of spoken dialects in the region, highlighting linguistic boundaries and areas of

dialect convergence (Farasyn et al., 2022)

of study, both from a historical and computational
perspective. The main variants exhibit both shared
and individual syntactic particularities, which are
not found in the standard Dutch language (Barbiers
et al., 2005).

This paper is structured as follows: we first ex-
amine key syntactic features of SDDs in Section 2.
Next, we benchmark a neural dependency parser
with various mono- and multilingual transformer
encoders (Section 3). We evaluate models trained
on standard Dutch, dialect data, and both combined,
focusing on four dialects: West Flemish, East Flem-
ish, Brabantian, and Zeeland Flemish. Our results
show that incorporating dialect data significantly
improves parser performance, though some syntac-
tic patterns remain challenging, and certain dialects
pose difficulties even with dedicated training data
(Section 4).

2 Related Work
2.1 Dependency Parsing

Dependency parsing has always been a popular re-
search topic in the Dutch language domain. Early
formal approaches struggled with cross-serial de-
pendencies, illustrating the limitations of context-
free grammars (Bresnan et al., 1987). The develop-
ment of the Alpino Dependency Treebank (Van der
Beek et al., 2002; Van Noord, 2006) provided a cru-
cial resource that played a key role in the advance-
ment of rule-based and statistical parsers, driving
further progress in the field.

The rise of Universal Dependencies (UD) (Nivre
et al., 2016) standardized Dutch dependency anno-
tation, fostering cross-linguistic research and im-
proving multilingual parsing. Dutch UD treebanks,
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such as LassySmall UD and Alpino UD (Bouma
and van Noord, 2017), have supported data-driven
models, including transition-based (Nivre et al.,
2006) and graph-based (McDonald et al., 2006)
approaches. More recently, biaffine dependency
parsing (Dozat and Manning, 2016) combined with
transformer encoders such as BERTje (De Vries
et al., 2019) and RobBERT (Delobelle et al., 2020)
have achieved state-of-the-art results for Dutch.
Additionally, more advanced techniques such as
self-distillation (de Kok and Piitz, 2020) have also
been proposed as methods for further enhancing
modern-day neural parsers.

Dependency parsing of non-normative language,
such as dialects and code-switching, is challenging
due to linguistic variability and scarce annotated
data (Jgrgensen et al., 2015). While some meth-
ods use domain adaptation and transformer mod-
els to improve robustness (Jgrgensen et al., 2016;
Nguyen et al., 2020), processing dialect remains a
largely open problem. For Dutch specifically, UD-
based dialect treebanks (Braggaar and van der Goot,
2021) and transfer learning have enhanced parsing
for northern regional varieties and informal regis-
ters (Braggaar and Van Der Goot, 2021). While
some progress has been made with these language
variants, the limited availability of data remains a
significant obstacle. In our own work on SDDs, we
aim to tackle this challenge by incorporating the
substantial (and partly standardized) GCND cor-
pus (Breitbarth et al., 2024), which helps mitigate
two major concerns that commonly affect studies
on non-normative language: spelling variation and
limited data availability. The corpus includes two
transcription layers, both of which use Dutch-based



orthographic conventions to reduce phonological
variation. The first layer remains dialectal in mor-
phology, syntax, and vocabulary, while the second
"dutchified’ layer adds light morphological and lex-
ical normalization to facilitate readability and au-
tomatic processing (Ghyselen et al., 2020). All
parsing experiments in this paper were conducted
on the second transcription layer.

2.2 Syntactic Variations in Southern Dutch
Dialects

SDDs exhibit considerable syntactic variation (Bar-
biers et al., 2005), posing challenges for traditional
parsers. These dialects differ from standard Dutch
in areas such as word order, the usage and place-
ment of function words, pronominal paradigms,
negation, complementizer systems and regionally
specific conjunctives, all of which result in widely
varying parse trees. Additionally, clitic doubling
and verb cluster variation further challenge parsing,
as standard models struggle to map these structures
onto expected patterns. In the paragraphs below,
we address six linguistic phenomena that are likely
to significantly hinder the performance of a parser
trained on standard language.

Subject doubling (or tripling) is a phenomenon
where the subject of a sentence occurs multiple
times, typically involving a combination of a pro-
noun and a full noun phrase or two pronouns (De
Vogelaer, Gunther, 2006). This construction is par-
ticularly common in the SDDs, including West
Flemish, East Flemish, Brabantic, and Limburgish
varieties (Van Craenenbroeck and Van Koppen,
2002). Subject doubling often occurs as part of
topic marking or emphasis, distinguishing these
dialects from standard Dutch, where such construc-
tions are ungrammatical.

1. Ze werkt zij in Brussel
EN: She works (she) in Brussels

Here, the first subject (Ze) serves as a topic,
while the second subject (zij) functions as a resump-
tive pronoun. In some dialects, particularly in West
Flemish and Brabantian, subject doubling can ex-
tend even further to subject tripling, where a noun
phrase is followed by two pronouns (De Vogelaer
and Devos, 2008).

Negation doubling and tripling is another syn-
tactic feature observed in various southern dialect
varieties (Haegeman and Zanuttini, 1996). This
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phenomenon involves the repetition of negation
markers within a single sentence, often used for
emphasis or to express stronger negation.

2. Ik heb dat nooit niet gedaan.
EN: I never (not) did that

Here, the negation particle niet (not) is doubled
with the negative indefinit nooit (never), which
intensifies the negation beyond what is found
in standard Dutch. In some dialects, negation
can be tripled, further emphasizing its intensity.
The phenomenon of negation stacking in dialects
has been thoroughly discussed in the literature
(Paardekooper, 2015; De Schutter, 2015) and con-
trasts with the grammatical use where two negative
elements typically cancel each other out, creating a
positive meaning.

En negation In many Southern Dutch dialects,
negation can involve a preverbal particle en, in ad-
dition to a negation particle like niet or a negative
indefinite like nooit. This results in negation dou-
bling or tripling, depending on the combination.
For instance, a sentence such as:

3. Ik en zie niets.

EN: I (and) don’t see anything

The en particle is a remnant of the historical
sentential negator, now reinterpreted as a discourse-
related element (Breitbarth and Haegeman, 2014,
2015). Its surface form coincides with the stan-
dard coordinating conjunction en purely by chance
since it has a distinct syntactic origin and func-
tion. The construction remains productive in many
Southern Dutch dialects, particularly in Flemish va-
rieties (Neuckermans, 2008; Barbiers et al., 2007).
It poses a challenge for automatic parsing due to
its surface ambiguity and non-standard word order.

The expletive dat  (that) can serve as an expletive
in spoken dialect Dutch, usually following inter-
rogative pronouns, relative pronouns or subordi-
nating conjunctions, resulting in so-called comple-
mentizer doubling, as it overlaps in form with the
standard complementizer (Bacskai-Atkari, 2020;
Barbiers, 2009). While this complementizer does
not change sentence meaning, it does change the
word order compared to standard Dutch.

5. Ik weet niet waar dat hij is.

EN: I don’t know where (that) he is



This linguistic feature occurs frequently across
all Flemish regions, with the notable exception of
Southeast Limburg (Barbiers et al., 2007; Taelde-
man, 2008).

Distinct comparative conjunctions occur
widely in the SDDs (Rooy, 1965). Instead of the
standard Dutch dan (‘than’), many varieties use
als (‘as’) or of (‘or’) in comparative constructions,
as in:

4. Hijj is groter als jou.

EN: He is bigger than you

This variation is well attested across dialect ar-
eas (see also (Postma, 2006)). The forms are fully
grammatical in their dialects, but are likely to con-
fuse parsers trained on standard Dutch.

Deviating clause introductions are a final phe-
nomenon commonly observed in dialects and infor-
mal speech. In standard Dutch, non-finite clauses
with a to-infinitive are introduced either by the com-
plementizer om or by a null element. Om is manda-
tory in conditional clauses but optional when the
clause functions as a true subject, direct object, or
postmodifier of a noun (Vandeweghe, 1971). In
non-standard Flemish registers, voor and van are
often used as an alternative to introduce non-finite
clauses with a to-infinitive (Barbiers et al., 2005).

6. Ze deed dat voor beter te horen.
EN: She did that to (for) hear better

3 Experiments

3.1 Data
3.1.1 Standard Dutch

The standard Dutch portion of our data consists
of two benchmark corpora, annotated for syntac-
tic dependencies. First, the Lassy-Small Corpus
(Van Noord et al., 2013) contains a total of 1 mil-
lion words sourced from the larger D-COI (50 mil-
lion words) corpus (Oostdijk, 2006). The second
part of our standard dataset consists of the Alpino
treebank, a collection of over 150,000 words of
newspaper data (Van der Beek et al., 2002). Unlike
the Lassy Corpus, the Alpino treebank was synthet-
ically created through the use of the eponymous
Alpino parser, a HPSG-based linguistic analysis
tool for parsing Dutch text (Van Noord, 2006).

For both corpora we use the official UD ver-
sions (Bouma and van Noord, 2017) which are
made available through the Universal Dependen-
cies project (Nivre et al., 2016).
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3.1.2 Southern (Dialect) Dutch

Our dialect data is a subset of the larger Corpus
of Spoken Dutch Dialects (GCND) (Breitbarth
et al., 2020), which is part of the Voices of the
Past project (Hellebaut et al., 2021). This data
originates from a collection of audio-recorded in-
terviews with native speakers, conducted over a 13-
year period (1963-1976) (Hellebaut et al., 2021).
In total, the project amassed over 700 hours of
spoken dialect material from more than 500 dis-
tinct locations across Flanders and the Netherlands.
In recent years, conservation efforts have ensured
that the majority of this audio material has been
transcribed and normalized for spelling (Ghyselen
et al., 2020). As part of this project, a portion of the
data has been annotated with POS tags and syntac-
tic dependencies following the Alpino guidelines
(Breitbarth et al., 2020). For the annotation of syn-
tactic dependencies this process follows a two-step
approach: first, transcriptions are processed using
the Alpino syntactic parser, and then they undergo
manual correction by human annotators (Farasyn
et al.,2022). At this stage, the syntactic annotations
adhere to the original Alpino annotation guidelines.
To create a usable corpus in UD format, we follow
the same process ! as outlined in previous work
(Bouma and van Noord, 2017).

We have access to a total of 26,146 sentences
from four dialect (sub)groups: Zeeland Flemish
(4,141 sentences), Brabantian (4,496 sentences),
East Flemish (8,674 sentences), and West Flemish
(8,687 sentences). In these sentences, the language
has been standardized to minimize lexical inter-
ference, allowing us to focus on syntactic patterns
specific to these dialects, such as the ones discussed
earlier in Section 2.2. Since dialectal varieties do
not exhibit identical syntactic patterns, it is useful
to first provide a high-level overview of how these
characteristics vary across the different dialects.
Figure 2 presents the distribution with which each
characteristic appears in each of the four dialects.

3.2 Methodology

We train several versions of Diaparser (Attardi
et al., 2021), a transformer-based extension on the
standard deep biaffine Dependency Parser by Dozat
and Manning (2016). In this framework, the en-
coder, typically a BERT-based transformer model,
generates contextualized token embeddings that are
fed into a biaffine network. This network then pre-

"https://github.com/rug-compling/alud
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Figure 2: Syntactic pattern distribution across the four dialects.

Training Dataset Encoder UCM LCM UAS LAS
Standard BERTje 62.26 47.42 82.01 75.46
RObBERT-2023 61.99 54.16 82.45 75.30

ModernBERT 52.70 37.63 75.32 66.93

mBERT 57.02 40.88 78.99 71.33

Dialect BERTje 70.98 58.28 88.12 83.11
RobBERT-2023 71.66 57.78 88.14 83.11

ModernBERT 66.73 53.38 85.69 80.03

mBERT 70.75 57.02 87.22 82.22

Merged BERTje 74.07 62.91 89.07 85.17
RobBERT-2023 73.77 60.61 89.26 84.86

ModernBERT 71.59 57.48 87.84 82.84

mBERT 72.89 59.66 88.46 83.85

Table 1: Main experimental results. Standard training data includes the Alpino and Lassy corpora; Dialect training
data refers to the GCND corpus; the Merged dataset combines all three.

dicts the syntactic tree by simultaneously modeling
both head and label prediction tasks. We select a
variety of underlying encoder models to be tested
on our data. These include monolingual models
such the standard Dutch BERTje (De Vries et al.,
2019) and the RoBERTa-based RobBERT-2023,
a more recent Dutch language model (Delobelle
et al., 2020). Additionally, we evaluate a bench-
mark multilingual encoder (mBERT) (Devlin et al.,
2019) and the recently developed modernBERT
(Warner et al., 2024).

For evaluation, we use a set of parsing metrics
to assess model performance: Unlabeled Complete
Match (UCM), Labeled Complete Match (LCM),
Unlabeled Attachment Score (UAS) and Labeled
Attachment Score (LAS). UCM and LCM are strict
metrics that evaluate whether the entire predicted
tree matches the gold-standard tree, with LCM re-
quiring both the structure and labels to match ex-
actly (Licking et al., 2024). UAS measures the
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percentage of tokens with the correct head in the
dependency tree, while LAS also considers the cor-
rect syntactic labels (Nivre et al., 2004).

3.3 Results

Table 1 presents a comprehensive overview of our
main experimental results. The inclusion of dialect
data leads to considerable performance gains. The
best-performing model, BERTje, achieves an aver-
age improvement of 8.33% on the dialect dataset
across all evaluated metrics, compared to a parser
trained solely on standard (normative) Dutch. Fur-
thermore, the best performance (mean improve-
ment of 11.01%) is achieved when combining the
both standard datasets (Alpino and Lassy) with di-
alect sentences, creating a well-balanced corpus
that enhances the model’s ability to process non-
normative language fluently.

As expected, Dutch encoders outperform their
multilingual counterparts, likely due to their spe-




cialized pretraining on Dutch linguistic structures.
A key factor contributing to their strong perfor-
mance is the absence of significant spelling varia-
tion, as the dialect datasets were normalized prior
to training. While some dialect-specific vocabulary
remains, tokenization issues appear to be minimal,
especially compared to studies on less standardized
dialects, where inconsistent orthography often hin-
ders model performance (Jgrgensen et al., 2015).

4 Discussion and Analysis

4.1 Performance and Syntactic Variation

While many Natural Language Processing stud-
ies on dialectal and non-normative data focus on
lexical and spelling variation, our primary interest
lies in how syntactic variation affects model perfor-
mance. The SDDs discussed in this paper exhibit
several distinct syntactic patterns that are different
compared to standard Dutch, posing unique chal-
lenges for parsing models. For this analysis, we
base ourselves on the most commonly observed
characteristics of the SDD group, as described in
Section 2.2.

To evaluate whether the trained models can han-
dle these syntactic variations, we begin by filtering
sentences that exhibit these patterns from the entire
test set (n =2,616). This allows us to create smaller
partitions focused on specific syntactic variations
for targeted evaluation. We examine sentences that
feature the following patterns: subject doubling
(n = 162), negation doubling (n = 43), en nega-
tion (n = 24), deviating comparative conjunctions
(n =30), expletive dat (n = 35) and deviating clause
introductions (n = 14).

For clarity and comprehensiveness, this discus-
sion is limited to the overall best-performing mod-
els from Section 3. Specifically, we focus on the
BERTje-based model across all three dataset parti-
tions and evaluate its performance on sentences ex-
hibiting specific syntactic patterns. Table 2 presents
the results of model performance and its improve-
ment across different training setups.

Overall, we observe a consistent and significant
improvement across all categories when comparing
the standard Dutch parser to the dialect-tuned mod-
els. As in the main experiments, a combination
of standard and dialect Dutch leads to the highest
overall performance. The most notable gains occur
in areas affecting negation — specifically, negation
doubling and en negation. This suggests that while
these syntactic irregularities pose challenges for
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normative language models, it is possible to align
them more effectively to handle such data with
minimal additional training resources.

An additional challenge for standard models
arises in processing alternative comparative con-
junctions. As discussed in Section 2.2, certain di-
alect varieties use markers such as of and als —
typically reserved for disjunctions and conditions
respectively — as comparative elements. Unsurpris-
ingly, models trained on normative Dutch struggle
with parsing and interpreting sentence structure
when these markers are present. However, as with
the cases described above, incorporating even a
relatively small number of such instances signifi-
cantly improves the model’s ability to handle this
syntactic variation more effectively.

4.2 Geographical Variation

The final part of our discussion consists of a formal
analysis of the systems per larger dialect group. We
split the test set into four smaller partitions. Each
partition consists entirely out of sentences from
one of the four major dialect varieties in the corpus:
West Flemish, East Flemish, Zeeland Flemish and
Brabantic. Note that border cases are resolved ac-
cording to the current provincial/national borders.
Note that dividing by provincial borders is not op-
timal, as many nuanced border cases exist where
dialects blend across regions. However, for this
preliminary analysis, such a division provides a
practical and sufficiently clear framework.

Following the approach outlined in the previ-
ous section, we evaluate the best-performing mod-
els from each training set (Standard, Dialect and
Merged) on the newly created dialect-specific test
partitions. This analysis allows us to determine
whether certain parsers are better equipped to han-
dle specific dialects or if performance varies across
different dialect groups. By comparing results
across these partitions, we gain insight into the
models’ ability to generalize across dialectal vari-
ation. Table 3 presents the performance of each
model on the various dialect groups.

As can be seen from the table, overall perfor-
mance per dialect is consistent with the earlier
obtained scores in Section 3 for the dataset as a
whole. Once again, models trained on a combi-
nation of standard Dutch (Lassy + Alpino) and
dialect (GCND) data perform best, which is consis-
tent for each of the four evaluated dialect groups.
It should be noted, though, that East Flemish per-
forms markedly worse than the other language va-



Pattern Dataset | UCM \ LCM \ UAS \ LAS
Subject Doubling Standard | 52.47 20.99 8191 7249
Dialect | 60.49 40.12 88.36 82.77

Merged | 67.90 4630 89.85 84.83

Negation Doubling Standard | 34.88 23.26 74.44 65.31
Dialect | 55.81 41.86 85.99 80.93

Merged | 58.14 46.51 86.95 82.73

En Negation Standard | 21.74 870 67.89 53.66
Dialect | 52.17 39.13 84.82 78.60

Merged | 65.22 47.83 9031 85.27

Expletive Dat Standard | 31.43 24.81 80.38 71.63
Dialect | 28.57 25.71 85.55 82.05

Merged | 42.86 3429 88.01 84.39

Comparative Conjunctions | Standard | 31.03 17.24 69.90 62.46
Dialect | 3448 24.14 79.37 72.70

Merged | 44.83 37.39 83.18 79.51

Clausal Introduction Standard | 42.86 1429 83.44 69.94
Dialect | 50.00 21.43 86.36 76.70

Merged | 57.14 28.57 87.71 80.45

Table 2: Performance of the BERTje-based model on syntactic pattern-specific sentences across dataset partitions

rieties in all three training setups. We hypothesize
two possible explanations for this phenomenon.

First, the training data for the underlying BERTje
encoder (De Vries et al., 2019) consists entirely
of Dutch as spoken in the Netherlands (i.e., non-
Flemish), which may make it more challenging for
the model to align with southern Flemish dialects,
leading to lower scores. This hypothesis initially
seems plausible, given the high performance on
Zeeuws (a dialect native to the Netherlands) and
Brabants (generally considered the Flemish dialect
most similar to Netherlandic Dutch). However, the
performance of West Flemish does not fully sup-
port this explanation. Further experimentation with
the robbert-2023 model, which was pre-trained on
both (dialect) Flemish and standard Dutch, does not
yield significant improvements on the East Flem-
ish dataset. The performance gap between East
Flemish and the other dialects therefore remains
consistent, regardless of the encoder used.

A more plausible explanation lies in the spe-
cific syntactic patterns characteristic of each dialect
group. Analyzing the distribution of these syntac-
tic features, we find that in the East Flemish test
set, 14% of the sentences contain one or more of
the patterns discussed in Section 2.2. This is the
highest proportion among all dialect varieties (West
Flemish: 13%, Zeeland Flemish: 4%, Brabantic:
8%) and may account for the model’s decreased
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performance. A closer examination reveals that
East Flemish has the highest proportional occur-
rence of double negation markers — almost double
that of West Flemish — as well as a high frequency
of en negation. These are precisely the syntactic
patterns on which the standard models struggled
(see Section 4). Although, as shown in Table 3, per-
formance improves somewhat with fine-tuning on
dialect data, the average scores for these patterns
remain among the lowest in the experiments.

5 Ablation Studies

While the four main dialect groups in this paper
have many lexical and syntactic commonalities,
they are still ways in which they are notably distinct.
Our approach of training on a combined dataset that
includes all dialects may unintentionally obscure
important dialect-specific characteristics. A poten-
tial problem herein is that the model is encouraged
to generalize across shared syntactic patterns rather
than capturing fine(r)-grained variations. There-
fore, an additional set of experiments of training
and evaluating performance on individual dialects
is crucial to understanding how well the model can
preserve these finer linguistic distinctions.
Concretely, we divide our original training, de-
velopment, and test sets into four smaller subsets,
each corresponding to one of the four main dialect
groups: West Flemish, East Flemish, Zeeland Flem-



Training Dataset | Dialect group | UCM \ LCM \ UAS \ LAS
Standard Brabantic 62.22 49.10 8145 75.71
Zeeland Flemish | 65.14 50.00 84.45 77.26

West Flemish 64.42 49.04 84.64 7848

East Flemish 5890 43.78 78.65 71.64

Dialect Brabantic 73.76  62.44 89.62 85.34
Zeeland Flemish | 70.41 56.88 89.00 82.93

West Flemish 71.39 5841 89.14 84.67

East Flemish 69.54 53.86 86.09 80.64

Merged Brabantic 77.15 68.10 90.50 87.24
Zeeland Flemish | 75.00 62.84 89.58 84.72

West Flemish 75.00 64.54 90.79 87.20

East Flemish 71.22 5890 86.60 82.52

Table 3: Performance on the partitioned test set for each of the dialect varieties using various training datasets

ish, and Brabantic. Table 4 provides an overview
of the dataset sizes after partitioning, detailing the
distribution across the new training, development,
and test sets for each group.

# Train | # Dev | # Test
West Flemish 7,034 820 833
East Flemish 6,895 886 893

Zeeland Flemish | 3,287 418 436

Brabantic 3,574 480 422

Table 4: Number of sentences present in the training,
development and test sets for each of the dialects

Cross-Dialect Parser Performance
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Figure 3: Cross-Dialect results for West Flemish (W-F),
East Flemish (E-F), Brabantic (B) and Zeeland Flemish
2)

Next, we train four dialect-specific parsers, each
using the corresponding partitioned dataset. For
each dialect, we fine-tune a parser with the opti-
mal encoder identified in Table 1 (BERTje) and
evaluate its performance in two ways: (1) on its
respective dialect-specific test set and (2) on the
other individual test sets to assess generalization
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across dialects. In order to provide an interpretable
overview, Figure 3 displays a comparative heatmap
indicating cross-dialect performance. The scores
presented in the figure are the average of the four
metrics that were used earlier. A full overview,
including all metrics can be found in the Appendix.

From the figure, we infer that irrespective of the
amount of available training data, models trained
on a particular dialect are consistently the best per-
forming model on that specific evaluation data. We
also find that performance for the East Flemish di-
alect is notably worse, which is consistent with our
findings from Section 4.2.

Interesting however, is the fact that the East
Flemish model itself generally performs on-par or
slightly below the top models for the other dialects.
We hypothesize two possible explanations for this.
First, the amount of available training data is high-
est for East Flemish as a whole. The good perfor-
mance of the model might therefore be explained
simply by the fact the model had access to more
training data, resulting in better alignment. We also
note here that the West Flemish model, which con-
tains a comparable amount of training data, tends
to be the second best overall model, supporting this
hypothesis. Another plausible explanation is that,
due to the sheer number and remarkable diversity
of divergent syntactic patterns present within the
East Flemish dataset (as illustrated in Figure 2), the
model may have developed a broader proficiency
in handling non-normative linguistic structures in
general. Rather than merely adapting to individual
irregularities, the model could be refining its capac-
ity to process and generate language that deviates
from standard norms, thereby demonstrating an



overall advantage when working with non-standard
linguistic forms. This suggests that exposure to
a wide array of syntactic variations enhances the
model’s flexibility in parsing, interpreting, and pre-
dicting structures that fall outside the boundaries
of conventional or prescriptive grammar.

6 Conclusion

This paper has explored the difficulties and poten-
tial of dependency parsing for SDDs, a linguisti-
cally diverse yet underrepresented area. By us-
ing a lexically standardized corpus, we focused on
syntactic variation across four key dialect groups:
West Flemish, East Flemish, Brabantic, and Zee-
land Flemish. Our results show that models trained
on standard Dutch perform poorly on dialectal in-
put, especially when dealing with ambiguous func-
tion words and region-specific structures. Adding
dialect data to training significantly boosts perfor-
mance, though some constructions remain difficult
to parse accurately. Our findings suggest that more
dialect-sensitive approaches in syntactic modeling
could improve parsing accuracy and support the
development of more adaptable NLP tools.
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A Appendix

Train Dialect | Test Dialect | UCM \ LCM \ UAS \ LAS
Zeeuws Zeeuws 66.06 49.77 85.54 78.39
Brabants 6290 50.68 82.81 76.26

Oost-vl 56.10 38.63 78.35 70.24

West-vl 5823 41771 83.18 75.44

Brabants Zeeuws 66.06 4931 84.18 75.90
brabants 68.33 53.39 86.10 80.15

Oost-vl 61.03 4255 80.79 73.25

West-vl 62.74 49.04 84.07 77.19

Oost-vl Zeeuws 66.51 4931 8546 77.26
Brabants 67.87 5520 86.25 80.26

Oost-vl 63.72 4696 82.72 75.80

West-vl 62.14 48.08 85.22 78.56

West-vl Zeeuws 6422 4472 8445 7598
Brabants 6493 5090 83.75 77.18

Oost-vl 59.57 5278 81.03 73.75

West-vl 64.64 49.16 86.42 80.04

Table 5: Full results of ablation experiments.
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Abstract

While the competence of LLMs to cope with
agreement constraints has been widely tested
for English, only a very limited number of
works deals with morphologically rich(er) lan-
guages. In this work, we experiment with 25
mono- and multilingual LLMs, applying them
to a collection of more than 5,000 test exam-
ples that cover the main agreement phenom-
ena in three Romance languages (Italian, Por-
tuguese, and Spanish) and one Slavic Language
(Russian). We identify which of the agree-
ment phenomena are most difficult for which
models and challenge some common assump-
tions of what makes a good model. The test
suites into which the test examples are orga-
nized are openly available and can be easily
adapted to other agreement phenomena and
other languages for further research.

1 Introduction

Agreement is one of the linguistic phenomena usu-
ally invoked to illustrate dependency in language
(Mel’Cuk, 2009). It reflects the fact that, within a
sentence, the wordform wo (the farger) co-varies
with a wordform w; (the controller) with respect
to selected morpho-syntactic features.! In English,
agreement is most obvious in the number covari-
ance in subject—verb constructions. Therefore, it is
not surprising that compliance with subject—verb
agreement restrictions has become a key diagnosis
for the syntactic competence of neural language
models. It allows researchers to evaluate whether
a model truly captures hierarchical structure rather
than merely learning surface-level patterns (Linzen
et al., 2016; Goldberg, 2019; Nastase et al., 2024).
However, in morphologically rich(er) languages,
agreement is a considerably more prominent phe-
nomenon than in English. Canonical agreement

"Mel’¢uk (1993) makes a distinction between the phenom-

ena of agreement, government, and congruence. In our study,
we refrain from such a detailed differentiation.
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features include not only number, but also person,
gender, and grammatical case; certain numerals as
well as possessive and qualitative adjectives can
also act as controllers; and among targets, in ad-
dition to verbs and adjectives as in English, we
also find pronouns, numerals, adverbs, adpositions,
nouns, etc. (Corbett, 2006). The goal of our work
is to assess the competence of state-of-the-art neu-
ral models in handling a broader range of agree-
ment features than encountered in English. To this
end, we selected three Romance languages: Italian,
Portuguese and Spanish, and Russian as a represen-
tative of Slavic languages. For both the Romance
languages triple and for Russian, we define ten dif-
ferent agreement tests. These tests are applied to
a number of monolingual and multilingual models.
Our experiments show that despite a good over-
all performance, language models struggle with
complex agreement constructions, with monolin-
gual models outperforming multilingual ones. But
model size and training data size, which are typi-
cally correlated with model performance, do not
play a significant role in this case.

2 Related Work

Linzen et al. (2016) were among the first to pro-
pose using a model’s assignment of higher proba-
bility to targets with the correct number grammeme
(as opposed to the incorrect one) in subject—verb
agreement in English as a benchmark for evaluating
its syntactic competence. This test methodology,
known as targeted syntactic evaluation, has since
then been extended to test other syntactic struc-
tures in English, such as, e.g., reflexive anaphora
agreement and licensing of negative polarity items
(Marvin and Linzen, 2018), filler-gap constructions
and island constraints (Wilcox et al., 2018, 2019),
garden path effects (Futrell et al., 2018, 2019), or
all of the above (Hu et al., 2020).

Early work on LSTMs includes studies on num-
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ber and case agreement in Basque (Ravfogel et al.,
2018) and long-distance number agreement in
Italian, English, Hebrew, Russian, covering both
subject—verb agreement and noun—adjective agree-
ment, where applicable (Gulordava et al., 2018).
With transformer models, this line of research ex-
panded to German (Zaczynska et al., 2020) as well
as French, Hebrew and Russian (Mueller et al.,
2020). Spanish has been the focus of broader
agreement testing also beyond subject—verb (Pérez-
Mayos et al., 2021), while targeted evaluations have
also been developed for Galician and Portuguese
(Garcia and Crespo-Otero, 2022; de Dios-Flores
and Garcia, 2022). More recently, Basque aux-
iliary verb agreement with its complements and
noun-class agreement in Swahili has been studied
as well (Kryvosheieva and Levy, 2025). Overall,
the studies have shown that the architecture of the
tested model plays a role in its performance on
agreement tasks. While LSTMs capture syntac-
tic structure under certain conditions, their perfor-
mance degrades in more complex configurations.
Transformer-based models, on the other hand, ex-
hibit a more robust agreement performance, espe-
cially in English. However, they are still sensitive
to constructions involving agreement attractors or
long-distance dependencies and perform worse on
languages with a richer morphology, such, e.g.,
Basque, Hebrew, Russian, or Swahili.

Our work differs from previous works in two
key ways. First, our test suites were manually cu-
rated by linguists to ensure that all examples are
well-formed and semantically plausible, contrast-
ing with other approaches that often rely on syn-
thetically generated stimuli. Second, we provide
a comparison across a wide range of monolingual
and multilingual language models, which allows
us to assess what elements have an impact on their
agreement performance.

3 Agreement Test Suites

Following Hu et al. (2020); Pérez-Mayos et al.
(2021) and others, we group the different tests into
test suites. Each test suite focuses on a specific
agreement rule and contains several items. Each
item consists of a sentence sample adhering to
the given rule and one or more samples that sys-
tematically vary from the first sample in the way
they violate this rule. All test suites are based on
the premise that a model should yield higher sur-
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prisal ? values for a target whose features fail to
match those of its controller than one with correctly
matching features.

To assess model performance under more realis-
tic conditions, some test suites include an adversar-
ial sample featuring grammatical constructions that
increase the linear distance between the target and
the controller. These constructions also incorporate
what is commonly referred to in the literature as an
agreement attractor, i.e., an element that shares its
part of speech with the controller but that differs
from it in the values for some or all of the agree-
ment features involved in the relation. We paid
special attention to select, when possible, agree-
ment attractors that remain semantically plausible
in relation to the target. The following examples
from one of our Spanish test suites illustrate a reg-
ular test sentence and its adversarial counterpart
(the controller appears in bold, the correct target in
blue, the incorrect target in red, and the attractor is
underlined):

ey

Las voluntarias  cayeron
the volunteer.F.PL fell
enfermas/*enfermos
ill.LE.PL/*ill.M.PL

‘The volunteers fell ill.’

2

Las voluntarias  [que ayudaron a los

the volunteer.F.PL who helped to the
refugiados] cayeron enfermas/*enfermos
refugee.M.pPL fell illLF.PL/*11.M.PL

“The volunteers who helped the refugees
fell ill.’

In (2), the construction increasing linear distance
between the controller and target is the relative
clause in brackets, where the agreement attractor
is underlined. Note that the attractor semantically
fits both the main verb and the target, and that its
features match those of the incorrect target, making
the test more difficult for the models.

Regarding the building process, every example
in each test suite was hand-crafted by a linguist flu-
ent in the specific language®. Starting from a gram-
matical sentence, ungrammatical variants were cre-
ated by altering morphological features involved in

2Following the terminology in Information Theory, we use
the term surprisal to denote the negative log probability of a
token (Samson, 1953), and in line with its use in psycholin-
guistics (Hale, 2001; Hu et al., 2020). Note, however, that to
better capture contrasts between matching and mismatching
controller wordforms, we rely on a different scoring metric;
cf., Section 4.2.

3The time required to create comparable test suites varies

with the designer’s linguistic expertise and creativity, but our
examples can serve as a helpful starting point for future work.



agreement. To reduce frequency effects and bias,
tests balanced all relevant feature values. Addition-
ally, we deliberately included both stereotypical
and non-stereotypical gender roles (e.g., female
lawyers, male nurses) to ensure lexical diversity
and further mitigate potential gender bias.

Below, we introduce the tested agreement phe-
nomena, along with a list of all test suites created
for them; for a more detailed description and addi-
tional examples, see Appendix B.

3.1 Italian, Portuguese, and Spanish

In Romance languages, controllers in agreement re-
lations are nominal in nature, they are either nouns
or pronouns; targets can be any words that can be
inflected, such as finite verbs, participles, adjec-
tives, and determiners; the features involved are
gender (masculine and feminine), number (singular
and plural) and person (first, second and third). As
for the domain, we consider agreement within the
noun phrase and agreement within the clause.

We created the test suites for Spanish, Italian
and Portuguese based on these four variables, aim-
ing to cover a representative range of their main
agreement relations. Within the NP, we test nomi-
nal agreement (gender and number) between nouns
and articles or possessives (both determiners) and
between nouns and adjectives. Within the clause,
we test nominal agreement between subject nouns
and adjectives or predicate participles, as well as
verbal agreement (person and number) between
subject nouns or pronouns and the verb. In to-
tal, we experiment with ten different test suites
for each of the three languages, some of which
have already been introduced by Pérez-Mayos et al.
(2021) for Spanish. Since these languages share
many agreement-related properties, we present the
test suites jointly, although separate instances of
the test suites are used for each of the three lan-
guages, unless stated otherwise. Table 1 lists the
different test suites and provides examples.

3.2 Russian

Similarly to Romance languages, in Slavic lan-
guages, agreement typically occurs between nom-
inal controllers (nouns and pronouns) and targets
that can be inflected (determiners, adjectives, par-
ticiples and finite verbs), within a noun phrase and
within a clause. Agreement features include num-
ber (singular and plural), gender (feminine, mas-
culine, and neuter) and person (first, second, and
third). The first difference to Romance languages
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is, however, that Russian has a more pronounced
case system. Noun phrases have six different case
markings: nominative, accusative, genitive, dative,
prepositional, and instrumental. Although it can be
argued that case is the morphological manifestation
of government and not an agreement feature (Cor-
bett, 2006), we have included it in our test suites
for two reasons. First, in nominal agreement, con-
troller and target can take different forms with the
same values of their agreement features, depending
on their case, so it is impossible to avoid the matter
completely. Second, if we assume the grammar to
be dependency-based, the noun in a NP may take a
specific case due to it being governed by the verb,
but other elements in the NP (for instance, deter-
miners or adjectives) take the same case because
they are targets in their agreement relation with the
noun. Moreover, unlike in Romance languages, the
behaviour of Russian verbs regarding agreement
depends on tense. In Russian, the verb 6n1Ts (‘[t0]
be’) is omitted in the present tense, leaving only the
participle to carry past tense marking. As a result,
Russian verbs show person and number agreement
in present tense, but number and gender agreement
in past tense.

Following the same approach as for the Romance
languages, we designed for Russian ten different
test suites, which aim to cover a range of fundamen-
tal agreement phenomena by manipulating the four
key variables involved: controller, target, features,
and domain. Within the NP, we test nominal agree-
ment (gender and number) between nouns and arti-
cles or possessives (both determiners), and between
nouns and adjectives. The test suites are grouped
by syntactic structure, with all their test items shar-
ing the same structure. Therefore, case, number
and gender cannot be grouped together in one test
for each controller—target combination. This means
that for each combination, we can create six dif-
ferent, but partially repetitive, test suites. To avoid
repetitions, we reduce the number of tests and
explore noun—adjective agreement in nominative,
accusative, and dative case, and noun-determiner
agreement in genitive, prepositional, and instru-
mental case. Within the clause, we test nominal
agreement between subject nouns and adjectives or
participles in the predicate. Furthermore, we test
verbal agreement (person and number) between
subject nouns or pronouns and the verb. See Table
2 for the tests and examples.



Table 1: Test suites for Romance languages: agreement phenomena

Test suite Languages #Items” Grammatical example ™" Translation
Article-Noun es, it, pt 32 x4 (es) ELM.sG 8ato.(M).sG ‘The cat’
Possessive-Noun it, pt 32 x4 (it) [I.M.SG mio.M.SG lavoro.(m).sG ‘My job’
Adjective-Noun es, it, pt 24 x 4 (es) La tienda vende discos.(M).PL usados.M.PL “The store sells second-hand vinyls’
Predicative Attribute” es, it, pt 32 x4 (pt) O apartamento.(M).SG estd vazio.M.sG ‘The appartment is empty’

(it) Le attrici.(F).PL ridevano spensierate.F.PL ‘The actresses laughed nonchalantly’
Predicative Complement” es, it, pt 32 x4  (es) El conserje dejo la puerta.(F).sG abierta.F.sc  ‘The janitor left the door open’
Unaccusative Participle” it 24 x 2 (it) Il bambino.M.sG e andato.M.sG a scuola “The boy went to school’
Passive Participle” es, pt 24 x 2 (pt) Os livros.(m).PL tem sido publicados.m.pL “The books have been published’
Subject—Verb Basic es, it, pt 24 x 4 (it) Noi.1.pL cuciniamo.1.pL ‘We cook’
Subject—Verb with (pt) O encanador.sG [que ajudou os “The plumber who helped the
Subject Relative Clause es, it, pt 22 x4  pedreiros] trabalha.3.sG de sdbado bricklayers works on Saturdays’
Subject—Verb with (es) Los albaiiiles.pL [a los que ayudd el “The bricklayers who the plumber
Object Relative Clause es, it, pt 22 x 4 fontanero] trabajan.3.pL los sdbados helped work on Saturdays’

* These test suites have an adversarial version (with approximately the same number of items, but only 2 examples per item).

** Number of items x number of examples per item.

“** Target and controller are underlined, with their agreement features in small capital letters. Features in brackets are inherent to the word.

Table 2: Russian test suites: agreement phenomena

Test suite

#Items™ Grammatical example™

s

Lit. translation

Determiner—Noun Genitive 21 x 6 Mamuna TBOEr0.GEN.M.SG OTIA.GEN.(M).SG ‘Car your father’s’

Determiner-Noun Instrumental 21 x 6 ¢ o6emas co cBOEI.INS.F.SG cecTpoil.iNs.(F).sG ‘I had-lunch with my sister’

Determiner-Noun Prepositional 21 x 6 Ha TOM.PREP.M.SG CTOJIE.PREP.(M).SG ‘On that table’

Adjective-Noun Nominative 21 x 6 KpacuBas.NOM.F.SG KCHIIIMHA.NOM.(F).SG ciuT  ‘Beautiful woman sleeping’
TIpesugent npumer

Adjective-Noun Accusative 21 X 6 Ccepbe3HOE.ACC.N.SG pelIeHne. ACC.(N).SG ‘President will-make serious decision’
Paboronarenb mo3poHUT

Adjective-Noun Dative 21 X 6  JrydmeMy.DAT.M.SG KaHJUJATY.DAT.(M).SG ‘Employer will-call best candidate’

Predicative Attribute” 28 x 3 Ksaprupa.(F).SG KayKeTcsl IIyCTOIL.F.SG ‘Apartment seems empty’

Predicative Complement” 31 x 3  YuwnrejapHua.(F).SG yiia cepjuTasi.F.SG ‘Teacher left angry’

Subject—Verb Present/Future 24 x4 4.1.sG unTaio.1.sG KHUTY ‘I am-reading book’

Subject—Verb Past” 27 x 3 DBoga.(F).sG mOBpeIuIa.F.SG IOCEBBI ‘Water damaged crops’

* These test suites have an adversarial version (with approximately the same number of items, but only 2 examples per item).

** Number of items x number of examples per item.

*** Target and controller are underlined with their agreement features in small capital letters. Features in brackets are inherent to the word.

4 Experimental Setup

We evaluated 25 different monolingual and mul-
tilingual models (cf. Table 6 in Appendix A), us-
ing the metric presented in Section 4.2 below and
the minicons library (Misra, 2022), which allows
for easy surprisal and probability computations.
For bidirectional models, we applied the modified
scoring technique proposed by Kauf and Ivanova
(2023), which masks all tokens to the right of the
target word (within the same word) to prevent over-
estimation in multi-token words. For causal models
with tokenizers that mark the beginning of words
(and not the continuation), we applied the correc-
tion suggested by Pimentel and Meister (2024).
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4.1 The Models

For monolingual models, we tested for Spanish
BETO (Canete et al., 2020), the base version
of RoBERTa from the MarlA family of models
(Gutiérrez-Fandifio et al., 2022), the open-source
GPT2-Spanish model from DeepESP*, and two
lightweight models, alBETO and DistilBETO, in-
troduced by Caiiete et al. (2022). For Italian, we
included an open-source Italian BERT model from
the Bavarian State Library>, and its distilled ver-
sion BERTino® trained by indigo.ai. We also tested

*https://huggingface.co/DeepESP/gpt2-spanish
5https://huggingface.co/dbmdz/
bert-base-italian-xx1l-cased

®https://huggingface.co/indigo-ai/BERTino


https://huggingface.co/DeepESP/gpt2-spanish
https://huggingface.co/dbmdz/bert-base-italian-xxl-cased
https://huggingface.co/dbmdz/bert-base-italian-xxl-cased
https://huggingface.co/indigo-ai/BERTino

an Italian ROBERTa model from the Osiria project’,
UmBERTO, another RoOBERTa-based model®, and
the GPT-based model GePpeTto (Mattei et al.,
2020). For Portuguese, we considered BERTim-
bau (Souza et al., 2020) and its distilled version?,
as well as Tucano-160m, a LLaMA-based model
(Corréa et al., 2024), and GPorTuguese-2, a GPT-
based model'®. For Russian, we evaluated Ru-
BERT (Kuratov and Arkhipov, 2019), which is the
large version of RuRoBERTa, the small version
of RuGPT3 (based on GPT2) from the family of
models pre-trained by Zmitrovich et al. (2024), and
DistilmBERTru, a model derived from mBERT via
language reduction (Abdaoui et al., 2020).

For multilingual models, we tested the base
versions of mBERT (Devlin et al., 2019), XLM-R
(Conneau et al., 2020), and the smallest version
of XGLM (Lin et al., 2022), representing archi-
tectures based on BERT, RoBERTa and GPT3, re-
spectively. Additionally, we included three larger
and more recent decoder-only Transformer models:
LLaMA-3.2-1B !, Bloom-7B (Workshop, 2023)
and Salamandra-7B (Gonzalez-Agirre et al., 2025).

Information about the size of the selected models
can be found in Table 3. Further technical details
about the models are provided in Appendix A.

4.2 Evaluation Metric

Traditional targeted syntactic evaluations (see the
references in Section 2) assess a model’s success
in binary terms, i.e., whether it assigns a higher
probability (or lower surprisal) to the correct word
or sentence than to the incorrect one, without con-
sidering the magnitude of the difference.'?> This
means that a model assigning nearly identical prob-
abilities to both versions, with a slight preference
for the correct one, would receive the same score
as another model that strongly favors the correct
choice. To address this limitation, we use a metric
that accounts for the magnitude of the difference
between the probabilities assigned by the model to
each of the versions:

"https://huggingface.co/osiria/
roberta-base-italian

8https://huggingface.co/Musixmatch/
umberto-commoncrawl-cased-v1

9https://huggingface.co/adalbertojunior/
distilbert-portuguese-cased

Yhttps://huggingface.co/pierreguillou/
gpt2-small-portuguese

Hhttps://huggingface.co/meta-1lama/Llama-3.
2-1B

12Some works on targeted syntactic evaluation score single
words while others score the full sentence.

Number Data Number Data

Model Params Size Model Params Size
Spanish Italian

BETO 110M 16GB  ItalianBERT 110M 81GB
RoBERTa-BNE  125M 570GB  UmBERTo 110M 70GB
GPT2-Spanish 125M 11.5GB ItalianRoBERTa' 125M 30GB+
DistilBETO 67M 16GB  GePpeTto 117M  13GB
alBETO 12M  16GB  BERTino 68M  12GB
Portuguese Russian

BERTimbau 109 17.5GB RuBERT? 178M 150GB+
Tucano-160M 160M 589GB RuRoBERTa 355M 250GB
GPorTuguese-2! 124M 1GB+ RuGPT3 125M 450GB
DistilBERTimbau® 66M  ?? DistilmBERTru* 55M -
Multilingual models

DistilmBERT 134M ~75GB LLaMA3.2 1.23B ~40TB
mBERT 178M ~75GB  Bloom 7.07B 1.5TB
XLM-R 270M 2.5TB  Salamandra 7.77B ~20TB
XGLM 564M  9TB

! ItalianRoBERTa and GPorTuguese-2 were not trained from scratch.

2 RuBERT was adapted from mBERT by training a new tokenizer and
replacing the embedding layer.

3 No information was found about DistilBERTimbau’s training data.

4 DistilBERTru was created from mBERT via language reduction, there
was no ulterior training.

Table 3: Number of parameters and dataset size of se-
lected models.

. B p(x¢|c)
Score(item) = Z (z¢|e) + p(z;)c)

z, €1 p

S

where p represents the model’s probability distribu-
tion, x; is the target'? word with matching morpho-
logical features, x; is an incorrect word with all or
some mismatching features, [ is a set of n possible
incorrect words for this item'#, and ¢ represents the
context (left context for causal models, and both
left and right context for bidirectional ones).

This metric provides an estimation of the
model’s probability of choosing the correct word
over an incorrect one, and then averages this proba-
bility across a set of incorrect alternatives. A value
over 0.5 means the model assigned (on average)
higher probability to the correct word than the in-
correct ones, the higher the value, the bigger the
difference.

5 Results and Discussion

Table 4 presents the average evaluation scores
achieved by the individual models on our agree-
ment test suites. Overall, it can be stated that the
models have a reasonable agreement competence,
although some significant differences can be ob-

BThe term rarget is used here to refer to the expected or
correct word, not to be confused with the grammatical concept
of target in an agreement relation, as introduced in Section 1

'“The number of possible incorrect words is one less than
the number of examples per item, which is provided in Tables
1 and 2


https://huggingface.co/osiria/roberta-base-italian
https://huggingface.co/osiria/roberta-base-italian
https://huggingface.co/Musixmatch/umberto-commoncrawl-cased-v1
https://huggingface.co/Musixmatch/umberto-commoncrawl-cased-v1
https://huggingface.co/adalbertojunior/distilbert-portuguese-cased
https://huggingface.co/adalbertojunior/distilbert-portuguese-cased
https://huggingface.co/pierreguillou/gpt2-small-portuguese
https://huggingface.co/pierreguillou/gpt2-small-portuguese
https://huggingface.co/meta-llama/Llama-3.2-1B
https://huggingface.co/meta-llama/Llama-3.2-1B

Agreement Agreement
Model Score Model Score
Spanish Italian
BETO 0.9127 ITtalianBERT 0.9009
RoBERTa-BNE 0.9167 UmBERTo 0.7581
GPT2-Spanish 0.9223 ItalianRoBERTa 0.8354
DistilBETO 0.7703 GePpeTto 0.8818
alBETO 0.7930 BERTino 0.9112
Portuguese Russian
BERTimbau 0.9451 RuBERT 0.8941
Tucano-160M 0.8967 RuRoBERTa 0.9078
GPorTuguese-2 0.8117 RuGPT3 0.9159
DistilBERTimbau 0.5126 DistilmBERTru 0.7220
Multilingual models
DistilmBERT 0.7257 LLaMA3.2-1B 0.8568
mBERT 0.8036 Bloom-7B 0.8585
XLM-R 0.8402 Salamandra-7B 0.9331
XGLM 0.8664

Table 4: Models’ average agreement score.

served. As expected, monolingual models gener-
ally outperform multilingual ones. However, the
multilingual Salamandra achieves an average score
across all four languages that is comparable to the
score of the best monolingual models.

In what follows, we take a closer look at the per-
formance of monolingual and multilingual models,
emphasizing the most significant findings.

5.1

The Spanish models BETO, RoBERTa-BNE, and
GPT2-Spanish achieve very similar scores, with
GPT2-Spanish performing the best, reaching a 0.92
score. The two lightweight models perform worse,
but still achieve reasonable scores over 0.77. For
Italian, the distilled model BERTino outperforms
all the rest at 0.91. GePpeTto and ItalianBERT
perform similarly, with scores above 0.88. Italian-
RoBERTa and UmBERTo score slightly lower, at
0.84 and 0.76, respectively. Portuguese models
achieve the highest overall scores. BERTimbau is
the strongest performer, reaching a 0.95 score, fol-
lowed by Tucano-160m (0.90) and GPorTuguese-2
(0.81). The latter is particularly noteworthy, as
it was fine-tuned from English GPT2-small using
only 1GB of Portuguese data. The distilled ver-
sion of BERTimbau performs significantly worse,
with a score of 0.51. Finally, among Russian mod-
els, RuGPT3 leads with 0.92, closely followed by
RuRoBERTa (0.91) and RuBERT (0.89). Once
again, the lightweight model scores slightly lower
at 0.72.

The performance of the models allows for some
interesting conclusions that challenge common as-

Monolingual Models
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Figure 1: Average agreement score vs. model size (for
monolingual models).

sumptions concerning model size, the size and
quality of the training data, and model architec-
ture. Thus, we find that model size (in terms of
parameter count) has a weaker effect on agreement
performance than one might expect (see Figure
1). For example, in Italian, BERTino, despite be-
ing half the size of GePpeTto and ItalianBERT,
achieves a higher score. A similar pattern emerges
in Spanish, where the lightweight alBETO model —
despite being only 10% the size of GPT2-Spanish —
still achieves 86% of its performance. In Russian,
RuGPT3 outperforms RuRoBERTa despite having
just over a third of its parameters; similarly, in
Portuguese, BERTimbau surpasses Tucano-160m
while using a third fewer parameters. Training
data size also shows a limited impact on perfor-
mance. In Spanish, GPT2-Spanish, trained on only
2% the amount of data used for ROBERTa-BNE,
still outperforms it. Likewise, BERTimbau, trained
on just 3% of the data used for Tucano-160m,
achieves a considerably higher score in Portuguese.
Italian follows the same pattern: GePpeTto, despite
being trained on just 16% of the data used for Ital-
ianBERT, performs at a comparable level. While it
is not feasible to systematically assess within the
scope of this study the linguistic quality of the
training data for all models, we hypothesize that
exposure to well-written, grammatically correct
texts (e.g., Wikipedia, books, and news articles)
likely contributes to better performance on linguis-
tically demanding tasks such as ours. Testing this
hypothesis directly would require a dedicated anal-
ysis beyond the current work.

Model architecture does not reveal a clear per-



formance trend either. Both encoder—decoder archi-
tectures like BERT and RoBERTa and decoder-only
architectures like the GPT variants can achieve high
agreement scores. In Spanish, BETO, RoBERTa-
BNE, and GPT2-Spanish perform similarly, as do
ItalianBERT, BERTino, and GePpeTto in Italian,
and RuBERT, RuRoBERTa, and RuGPT3 in Rus-
sian. However, in Portuguese, the highest perfor-
mance is achieved by BERTimbau, a BERT-based
model. Neither the tokenizer strategy nor the vo-
cabulary size appears to have a strong impact on
agreement scores: the best models for Spanish and
Russian use a BPE tokenizer with a 50K vocabu-
lary, while those for Italian and Portuguese perform
best with WordPiece and a 30K vocabulary. The
top-performing multilingual model, meanwhile,
uses SentencePiece.

5.2 Multilingual Models

Table 5 presents additional information on the per-
formance of the multilingual models, including
average scores for each language and the propor-
tion of training data allocated to each language in
each of the models. Overall, multilingual models
perform well, but somewhat weaker than mono-
lingual models, with the exception of Salaman-
dra and Bloom for Spanish. Salamandra leads
the rankings at an average score of 0.93, followed
by XGLM at 0.87, and both Bloom and LLaMA-
3.2 at 0.86. Looking at the results by language,
Salamandra achieves the highest scores for Ital-
ian (0.92), Portuguese (0.94), and Russian (0.92),
and Bloom stands out as the best-performing mul-
tilingual model for Spanish (0.96). Interestingly,
Salamandra outperforms the best monolingual mod-
els for Spanish, Italian and Russian while remain-
ing highly competitive for Portuguese. Similarly,
Bloom surpasses the top Spanish monolingual
model and nearly matches the best Portuguese one.
Large multilingual models clearly benefit from
transfer learning across languages, as evidenced
by Bloom’s results. Despite not being trained on
any Italian or Russian data, it still performs reason-
ably well on these languages, most likely due to
typological proximity.

Unlike for monolingual models, for multilingual
models, model size appears to have a stronger im-
pact on agreement competence, with larger mod-
els generally achieving better results, although it
should be noted that we are now comparing much
bigger sizes (see Figure 2). However, there are
exceptions: XGLM, despite being half the size
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Our Score
Model Spanish Italian Portuguese Russian
~4.7% ~4.7% ~2.3% ~4.7%
DistilmBERT  0.691 0.741 0.744 0.727
~.7% ~4.7% ~2.3% ~4.7%
mBERT 0.795 0.803 0.806 0.811
2.1% 1.2% 2.0% 11.1%
XLM-R 0.834 0.832 0.839 0.856
4.3% 2.0% 1.8% 12.0%
XGLM 0.893 0.809 0.878 0.885
77 7 7 7
LLaMA 0.894 0.827 0.844 0.862
11.1% 0% 5.2% 0%
Bloom 0.960 0.751 0.938 0.785
16.1% 2.1% 2.2% 5.6%
Salamandra 0.953 0.919 0.944 0.917

Table 5: Multilingual models’ score by language
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Figure 2: Average agreement score vs. model size (for
multilingual models). Bubble size reflects training data
size.

of LLaMA-3.2, outperforms it; and XLM-R with
a fourth of LLaMA-3.2’s size comes quite close.
Something similar happens with training data size:
models trained on more data tend to perform better.
Yet again, there is an exception: although LLaMA-
3.2 was trained on twice the amount of data as
Salamandra (the second-largest model in terms of
training data), it is still outperformed by it.

As far as model architecture is concerned, no
definitive conclusions can be drawn since all larger
models in the study are decoder-only Transform-
ers, whereas the smaller ones follow an encoder—
decoder architecture.

5.3 Results by Test Suite

Figure 3 presents the agreement scores across all
individual test suites for all models and languages.
As anticipated from the averages, the overall per-
formance remains reasonably high. However, a few
noteworthy observations stand out.

Although the Article—Noun test suite is rela-
tively simple and should thus not be particularly
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Figure 3: Agreement scores by test suite for all models and Inaguages.

demanding, multilingual models seem to struggle
with it for Italian and Portuguese. This may be
due to the brevity of articles in these languages,
often made up of just one or two letters (e.g., o
and a as singular definite articles in Portuguese for
masculine and feminine nouns). The models might
misinterpret them as the start of a word (perhaps
in another language), leading to errors. Similarly,
while the Subject-—Verb Basic test suite is also
expected to be straightforward, it proved problem-
atic for some models. Notably, mBERT exhibited
a consistent difficulty across all four languages.

Surprisingly, most adversarial versions of the
test suites were not radically more demanding than
their standard counterparts. The only exception
was the Predicative Complement test suite, which
was already somewhat more complex than the other
nominal agreement tests within the clause. In its
adversarial form, it posed a substantial challenge,
even for the strongest monolingual and multilingual
models.

Both Subject—Verb with Relative Clause test
suites should be considered inherently adversar-

43

ial, despite lacking a standard equivalent. Adapted
from English (Marvin and Linzen, 2018), they fo-
cus exclusively on number agreement with third-
person subjects. These constructions proved dif-
ficult for many models, particularly multilingual
ones, though even some monolingual models strug-
gled, as can be observed in the results for Por-
tuguese.

Looking at the lighter columns in Figure 3,
which generally correspond to distilled models, we
observe that distillation tends to negatively impact
models’ agreement performance, with the Italian
model BERTino being a notable exception. In par-
ticular, the Spanish lightweight model alBETO,
despite having only a fifth of DistilBETo’s parame-
ters, performs more robustly.

Although one might expect models to perform
worse in Russian due to its more complex case
system, the opposite could also be argued, as
case markings provide additional grammatical cues.
Moreover, relative clauses, used in adversarial test
suites to increase the linear distance between the
controller and the target, are typically enclosed by



commas in Russian, offering further structural hints
that may increase the performance of the model.

Finally, Salamandra once again demonstrates
exceptional robustness, facing real difficulty only
in the Predicative Complement adversarial test
suite for all languages, especially Russian, where it
scored 0.52. It also encountered mild challenges in
the Subject—Verb with Object Relative Clause for
Italian: the only other instance where its score fell
below 0.8.

5.4 Adversarial Test Suites

As our results show, the adversarial test suites were
generally more difficult than their standard counter-
parts, though not as consistently as expected; some
models even performed better on the adversarial
versions.

Adversarial suites were carefully constructed to
include semantically plausible agreement attrac-
tors, with incorrect targets deliberately chosen to
agree with them rather than with the correct con-
troller. Despite this, several models reliably as-
signed higher probabilities to the grammatically
correct target, prompting for further investigation.

In the context of adversarial suites, we also de-
veloped alternative versions of the Subject—Verb
with Relative Clauses test suites in Spanish. In
the subject relative clause variant, we removed the
preposition preceding the attractor'”, hypothesiz-
ing that its absence (potentially serving as a syntac-
tic cue) would increase the difficulty. In contrast,
for the object relative clause version, we reposi-
tioned the subject of the relative clause before the
subordinate verb!®, expecting this to simplify the
task by distancing the attractor from the main verb.
Interestingly, the results contradicted our expecta-
tions: most models performed better on the revised
subject relative clause suite and worse on the modi-
fied object relative clause suite. The improvement
in the former may be due to the attractor’s reduced
semantic plausibility (being inanimate), while the
decline in the latter might stem from the unusual
surface structure, specifically, the sequence of two
adjacent verbs confusing the model’s internal rep-

SFor example, La bidloga que colabora con los veterinar-
ios tiene mucha experiencia (‘The biologist(f) who collabo-
rates with the veterinarians has a lot of experience’) became
La bicloga que comprueba los equipos tiene mucha experi-
encia (‘The biologist who tests the equipment has a lot of
experience’).

1%We replaced Los albaiiiles a los que ayudé el fontanero
with Los albaiiiles a los que el fontanero ayudo (‘“The brick-
layers who the plumber helped’).
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resentation of syntactic relations.

The key takeaway from these findings is that lan-
guage models do not rely heavily on surface adja-
cency between controller and target. Instead, they
seem to leverage other cues, including semantic
compatibility. At the same time, the models’ ten-
dency to fail in the presence of non-canonical verb
sequences suggests that their grasp of syntactic
structure remains limited. Rather than encoding ab-
stract syntactic relations robustly, they may depend
more on frequent patterns and shallow heuristics.

6 Conclusions

Our experiments with 25 different Large Language
Models, applied to a number of different test suites
for Italian, Portuguese and Spanish on the one side
and Russian on the other side, have shown that, in
general, the models show a reasonable competence
in agreement across languages, although mono-
lingual models tend to perform better than multi-
lingual ones. No significant difference has been
noted between the Romance languages and Rus-
sian. However, all models still struggle to a certain
extent with more complex syntactic constructions
with attractors, for instance, in relative clauses. In-
terestingly, and contrary to common assumptions,
model size, architecture, and training data volume
had only a limited impact on agreement perfor-
mance.

The test suites can be freely accessed and down-
loaded for research purposes!’. Our approach to
the creation of test suites can be extended to other
languages, provided it remains focused on agree-
ment phenomena. Creating test suites for a new
language requires identifying potential fargets and
controllers, determining the relevant agreement fea-
tures, and defining the domain where agreement
occurs within the language’s grammatical struc-
ture. The initial goal should be to cover core agree-
ment phenomena by combining these four factors,
which can then be expanded by incorporating more
challenging or marginal cases, as well as semantic
agreement and agreement resolution. This is pre-
cisely the direction we aim to take in the next phase
of our work, broadening the range of languages
covered and increasing the level of difficulty in our
tests.

17https: //huggingface.co/datasets/albalbalba/
SyntacticAgreement


https://huggingface.co/datasets/albalbalba/SyntacticAgreement
https://huggingface.co/datasets/albalbalba/SyntacticAgreement

Limitations

Despite a considerably broader coverage of agree-
ment phenomena and different state-of-the-art neu-
ral language models than in previous work, our
study has some obvious limitations. First, our
study covers only four languages, three of which
are closely related Romance languages. A broader
typological coverage, particularly including lan-
guages from non-Indo-European families, lan-
guages with a rich inflectional morphology, or
those with unique agreement systems, would pro-
vide a more comprehensive picture. Unfortunately,
the development of high-quality test suites requires
both linguistic expertise in the target languages and
access to language models trained on them, both of
which are often lacking for under-resourced or less
commonly studied languages.

Second, the test suites used in this study primar-
ily target core and relatively canonical agreement
phenomena. While this allows for consistent and
controlled evaluation, it may also underestimate
the challenges that arise in more marginal or ex-
ceptional agreement cases—e.g., agreement across
clause boundaries, or cases involving semantic fac-
tors. Future work should aim to incorporate such
phenomena, both to test deeper syntactic and se-
mantic understanding and to better represent the
complexity found in natural language.

Third, while our test suites were carefully con-
structed by expert linguists to ensure that grammat-
ical and ungrammatical examples are well-formed
and contrastive, we did not complement them with
human acceptability judgments. Given the con-
trolled design and linguistic motivation behind each
example, we expect them to be generally reliable.
However, incorporating human judgments in fu-
ture work could provide additional insights into
whether model predictions align with speaker in-
tuitions, and help clarify to what extent observed
model behavior reflects genuine linguistic compe-
tence.

Fourth, we observed some unexpected pat-
terns, most notably, the strong performance of the
lightweight Italian model BERTino and the gen-
erally lower scores of Italian models overall. We
consider it unlikely that these differences arise from
language-specific properties, given the close typo-
logical similarity among the Romance languages
examined. Instead, the differences are more plau-
sibly due to the variation in model pretraining or
training data, which are not well documented for
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the Italian models. This highlights the need for
more transparency in model development and war-
rants further investigation beyond the scope of the
present study.

Finally, the range of language models we eval-
uated was constrained by the available computa-
tional resources. Many of the most recent state-of-
the-art models are prohibitively large for indepen-
dent researchers to use, even in a zero-shot evalua-
tion setting. This limits the ability to fully explore
the impact of scale and architecture. As model
sizes continue to increase, the need for more eq-
uitable access to these technologies will become
increasingly pressing, not just for training, but also
for systematic evaluation.
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A Models’ Size and Training Information

Table 6 provides detailed information about the
language models selected for evaluation: model
size, architecture, training dataset(s) and its size,
tokenizer strategy and vocabulary size, as well as
the average score obtained on our test suites.

B Description of test suites

This appendix is a description of all test suites cre-
ated to assess the ability of LLMs to identify sen-
tence samples that violate the rules of agreement in
three Romance languages (Italian, Portuguese and
Spanish) and one Slavic language (Russian). Each
test suite contains sentence samples of a specific
agreement rule and systematic variations of these
samples violating that given rule. All of them are
based on the premise that an element in an agree-
ment relation whose features match those of the
other element in the relation should yield higher
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Table 6: Model information and average agreement score.

Number Training Dataset Vocabulary  Qur
Model Lgg Architecture Params Data Size Tokenizer Size Score!
BETO es BERT 110M Wikipedia, OPUS 16GB WordPiece 31K 0.9127
RoBERTa-BNE es RoBERTa 125M BNE BookCrawl 570GB BPE 50K 0.9167
GPT2-Spanish es GPT2 125M Wikipedia, Books 11.5GB BPE 50K 0.9223
DistilBETO es DistilBERT 67M Wikipedia, OPUS 16GB SentencePiece 31K 0.7703
alBETO es alBERT 12M Wikipedia, OPUS 16GB SentencePiece 31K 0.7930
Wikipedia
ItalianBERT it BERT 110M OPUS, OSCAR 81GB WordPiece 31K 0.9009
UmBERTo it RoBERTa 110M OSCAR 70GB SentencePiece 32K 0.7581
ItalianRoBERTa? it RoBERTa 125M CommonCrawl 30GB+ BPE 50K 0.8354
GePpeTto it GPT2 117M Wikipedia, ItWaC 13GB BPE 30K 0.8818
BERTino it DistilBERT 68M Paisa, [tWaC 12 GB WordPiece 31K 09112
BERTimbau pt BERT 109M brwaC 17.5GB WordPiece 30K 0.9451
Tucano-160M pt LLaMA 160M GigaVerbo 589GB BPE 32K 0.8967
GPorTuguese-23 pt GPT2 124M Wikipedia 1GB+ BPE 50K 0.8117
DistilBERTimbau  pt DistilBERT 66M 7 7 WordPiece 30K 0.5126
RuBERT* ru BERT 178M Wikipedia, News 150GB+ BPE 120K 0.8941
Wikipedia
RuRoBERTa ru RoBERTa 355M News(Corus), Books 250GB BPE 50K 0.9078
Wikipedia(ru+en)
RuGPT3 ru GPT2 125M News, Books, C4 450GB BPE 50K 0.9159
DistilmBERTru®>  ru BERT 55M - - WordPiece 14K 0.7220
DistilmBERT multi  DistilBERT 134M Wikipedia ~50-100GB®  WordPiece 120K 0.7257
mBERT multi BERT 178M Wikipedia ~50-100GB®  WordPiece 120K 0.8036
XLM-R multi RoBERTa 270M CommonCrawl 2.5TB Unigram 150K 0.8402
CommonCrawl
XGLM multi GPT3 564M Books, Wikipedia 9TB Unigram 250K 0.8664
~40TB
LLaMA-3.2 multi LLaMA 1.23B 7 (9T tokens)’ Unigram 128K 0.8568
Bloom multi Bloom 7.07B ROOTS Corpus 1.5TB BPE 250K 0.8585
Colossal OSCAR ~20TB
Salamandra multi Salmandra 7.77B FineWeb-Edu (13T tokens)” SentencePiece 256K 0.9331

! The score for each monolingual model is the average calculated over all the test suites for each specific language. The score for
multilingual models is the average score for the four languages evaluated. The best results for each language appears in bold.

2 JtalianRoBERTa was not trained from scratch, but initialized with XLM-R weights.

3 GPorTuguese-2 was not trained from scratch, but fine-tuned from the English GPT-2-small (Radford et al., 2019).

4 RuBERT was adapted from mBERT by training a new tokenizer and replacing the embedding layer.

5 DistilmBERTTu is not really a distilled model, rather, it has been obtained by language reduction from mBERT as proposed by Abdaoui
et al. (2020); there was no ulterior training performed.

6 Dataset size was estimated considering the size of Wikipedia dumps at the time the model was released.

7 Information about the dataset size was in number of tokens; size in TB was estimated by assuming an average token size of 5 bytes.

"7 No information was found about training data and/or its size.
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probability values than one with mismatching fea-
tures. In total, the test suites contain over 5,000 test
samples.

In all test suites, the element that is systemati-
cally modified to violate the rule is the farget of the
agreement relation. The probabilities used to calcu-
late the metric described in Section 4.2 are the ones
assigned by the model to the correct and incorrect
versions of this element. However, to be able to
apply all our test suites to both bidirectional and
causal LLMs, there are a couple of exceptions in
which the element that varies is the target, but the
probability is measured for the controller. This hap-
pens with the determiner—noun agreement relation,
in which the target is to the left of the controller.
Note that although the controller is the same, the
probabilities are not, because the target in its left
context has been modified.

B.1 Italian, Portuguese, and Spanish

Since Italian, Portuguese and Spanish share many
agreement-related properties, we present most of
the test suites for them jointly, with an example in
one of the three languages. Note, however, that in
these cases, each test also has a version in all three
of them, unless explicitly stated otherwise.

In total, we experiment with ten different test
suites for these languages. We explore nominal
agreement—gender and number—within the noun
phrase (three suites) and within the clause (four
suites), and verbal agreement—person and number—
within the clause (three suites).

o Article-Noun Agreement

To test article—noun agreement, the four possible
forms of the definite article (‘sg.” vs. ‘pl.” x ‘fem.
vs. ‘masc.’) are paired with different nouns to
capture all four forms. Cf. the following example
in Spanish, with the masculine noun gato ‘cat’:

(3) El/*La/*Los/*Las gato
the.M.SG/*F.SG/*M.PL/*F.PL cat

‘The cat’

o Possessive-Noun Agreement

Unlike in Spanish, in Italian and Portuguese, the
possessive determiner has the four possible forms
‘sg.” vs. ‘pl’ x ‘fem.’ vs. ‘masc.’, as the definite
article. This test pairs them with nouns that reflect
these forms; cf. an example in Italian:

4 1 mio lavoro
the.M.SG my.M.SG job

(5) *[La mia] /*[1 miei] /
*[the.F.SG my.F.SG] / *[the.M.PL my.M.PL] /
*Le mie] lavoro
*[the.F.PL my.F.PL] job
‘My job’

e Adjective-Noun Agreement This test pairs a
noun with the ‘sg.” vs. ‘pl.” x ‘fem.” vs. ‘masc.’
forms of an adjective that modifies it. To avoid
providing extra information to the model, the test
uses constructions without a determiner; cf., an
example in Spanish:

(6) La tienda vende discos
the store sells discs
usados/*usado/*usadas/*usada
used.M.PL/M.SG/F.PL/F.SG

‘The store sells second-hand discs’

e Predicative Attribute Agreement

In Romance languages, the predicative attribute
in copulative constructions must agree with the
grammatical subject in gender and number. Con-
sider an example in Portuguese:

(7) O apartamento esté
the.M.SG apartment is
vazio/*vazios/*vazia/*vazias
empty.M.SG/*M.PL/*F.SG/*F.PL

‘The apartment is empty’

For Spanish and Portuguese, this suite has two
adversarial versions one with object and one with
subject relative clauses. For Italian, there is only
one adversarial version in which the intervening
material can be a relative clause or a prepositional
phrase. Since the role of the intervening material
is to increase the linear distance between the co-
varying words and to include an agreement attrac-
tor, we decided to condense the two versions into
one, as long as it maintains these two important
factors. Here is an example in Italian:

@® L appartamento che guarda
the.M.SG apartment  that look.3.SG
verso la spiaggia ¢

towards the.F.SG beach is
vuoto/*vuoti/*vuota/*vuote
empty.M.SG/*M.PL/*F.SG/*F.PL

‘The apartment facing the beach is empty’

¢ Predicative Complement Agreement

In Italian, Portuguese, and Spanish, an attribute
that functions as a predicative complement to the
grammatical subject or the object must agree with
it in gender and number; cf. an example in Spanish
for a complement to the object:



(9) El tenista dejé la raqueta
the tennis-player left the.F.SG racket

destrozada/*destrozadas/*destrozado/*destrozados.

destroyed.F.SG/*F.PL/*M.SG/*M.PL
‘The tennis player left his racket destroyed.’

This suite has an adversarial version with inter-
vening material in the form of a relative clause
or a prepositional phrase; cf. this example for a
complement to the subject:

(10) Las voluntarias  que ayudaron a
the.F.PL volunteer.F.PL who helped to
los refugiados  cayeron

the.M.PL refugee.M.PL fell
enfermas/*enferma/*enfermos/*enfermo.
ill.F.PL/*F.SG/*M.PL/*M.SG

“The volunteers who helped the refugees
fell ill.’

e Participle Agreement

In contrast to Portuguese and Spanish, in Italian,
unaccusative verbs in past tense are conjugated
with the auxiliary verb essere (‘[to] be’) and their
past participle form. The past participle must agree
in gender and number with the grammatical subject;
cf.:

(I1) I bambino & andato/*andata a scuola.
the child  is gone.M.SG/*F.SG to school

‘The child has gone to school.’

This suite has an adversarial version as well,
with relative clauses or prepositional phrases as
intervening material.

(12) T bambino che ha litigato con sua
the child  who has fought with his.F.SG
sorella ¢ andato/*andata a scuola.
sister is gone.M.SG/*F.SG to school

‘The child who had a fight with his sister
has gone to school.’

e Passive Participle Agreement

In passive constructions of Portuguese and Span-
ish, the past participle must agree in gender and
number with the grammatical subject; cf. a Por-
tuguese example:

(13) Os encontros serao
the.M.PL matches will.be
transmitidos/*transmitidas ao  vivo
broadcast.M.SG/*F.SG to.the live

“The matches will be broadcast live.

This suite also has an adversarial version for
both languages.

Os encontros de qualificagdo para
the.M.PL matches of qualification for
as semifinais serdo

the.F.SG semifinal will.be
transmitidos/*transmitidas ao  vivo
broadcasted.M.SG/*F.SG to.the live

“The qualifying matches for the semifinals
will be broadcast live.



¢ Basic Subject—Verb Agreement

In Italian, Portuguese and Spanish, the finite
verb tense and mood forms must agree in person
and number with the grammatical subject, as in the
Italian example below:

(15) Tu cucini
you.2SG cook.2SG
(16)  *Tu cucinate/cucino/cucinano

you.2SG cook.2PL/1SG/3PL
“You cook’

e Subject—Verb Agreement with Subject Rel-
ative Clause

This test suite, which has been adapted from
the English test introduced by Marvin and Linzen
(2018), focuses on number agreement. The subject
relative clause includes an agreement attractor dif-
fering in number with the subject. The model is
expected to assign higher probability to the verb
agreeing with the subject (instead of the attractor),
in both singular and in plural; cf. an example from
Portuguese:

a7n o encanador que ajudou 0s
the.SG plumber that helped.3SG thePL
pedreiros  trabalha/*trabalham de sabado.
bricklayers work.3SG/3PL of saturday.
“The plumber who helped the bricklayers
works/*work on saturdays.’

(I8) Os encanadores que ajudaram o
the.PL plumbers  that helped.3SG thePL
pedreiro  *trabalha/trabalham de sdbado.
bricklayer work.3PL/3SG of saturday.
“The plumbers who helped the bricklayer
*works/work on saturdays.’

e Subject-Verb Agreement with Object Rela-
tive Clause

As the previous test suite, this test is also on
number agreement, only that it contains an object
instead of a subject relative clause. Furthermore, in
view of the stricter subject—verb order in Brazilian
Portuguese, we introduce two versions of this test,
one for Brazilian Portuguese and one for Italian
and Spanish. The one for Portuguese follows the
same pattern as the English version:

(19) Os  pedreiros que o encanador
the.PL bricklayers that theSG plumber
ajudou *trabalha/trabalham de sdbado.
helped.3sG work.3SG/3PL of saturday.
“The bricklayers who the plumber helped
*works/work on saturdays.’

(200 O pedreiro que os  encanadores
the.SG bricklayer that the.PL plumbers
ajudaram trabalha/*trabalham de sdbado.
helped.3PL work.3SG/3PL of saturday.
“The bricklayer who the plumbers helped
works/*work on saturdays.’

In the one for Italian and Spanish, the agreement
attractor within the relative clause is adjacent to the
critical region where the main verb is located. In
this case, the agreement attractor is the subject of
the relative clause, and thanks to these languages’
flexibility, it can appear post-posed to the subordi-
nate verb and hence adjacent to the main one, as
shown in the Spanish example below.

(21) Los albafiiles a los que aydudé
the.PL bricklayers to the.PL that helped.3SG
el fontanero *trabaja/trabajan los
theSG plumber work.3SG/3PL  the
sébados.
saturdays.
“The bricklayers who the plumber helped

*works/work on saturdays.’

(22) El albafiil  al que ayudaron
the.SG bricklayer to-the.SG that helped
los  fontaneros trabaja/*trabajan los
the.PL plumbers work.3SG/3PL  the
sdbados.
saturdays.

“The bricklayer who the plumbers helped
works/*work on saturdays.’

B.2 Russian

For Russian, we experiment with ten different test
suites. We explore nominal agreement—gender
and number—within the noun phrase (six suites)
and within the clause (two suites), and verbal
agreement—person and number—within the clause
(two suites).

e Determiner—Noun Agreement in Genitive

In this test, a noun in a genitive construction is
paired with a possessive or demonstrative deter-
miner that modifies it:

(23) Mammna TBOETO oTIA
car your.GEN.M.SG father.GEN

“Your father’s car’

(24) * Mammuna
car
TBOUX /TBOEH / TBOI
yOur.GEN.PL/GEN.F.SG/NOM.M.SG
orrna
father.GEN



(25)

* Mamusa TBOsi / TBOUME
car your.GEN.PL/NOM.F.SG/INS.PL

OTIIa,
father.GEN

e Determiner-Noun Agreement in Instrumen-
tal

Analogous to the previous test suite. Here, a
noun preceded by a specific preposition or verb that
requires it to appear in instrumental case is paired
with a determiner (a possessive or a demonstrative)
that modifies it.

(26) 4 obeman co cwoei

I had.lunch with my.INS.F.SG
cecTpoit

sister.INS.(F).SG

‘I had lunch with my sister.’

27

* 9 obean  co
I had.lunch with
CBOMMU / CBOMM / CBOSI
my.INS.PL/INS.M.PL/NOM.F.SG
cecTpoit
sister.INS.(F).SG

(28)

* ¢l obemast  co  cBOEM/cBOMX
I had.lunch with my.PREP.M.SG/ACC.PL

cecTpoit
sister.INS.(F).SG

e Determiner-Noun Agreement in Preposi-
tional

The same as before, but with a noun preceded by
a preposition that requires prepositional case and a
determiner (a possessive or a demonstrative) that
modifies it.

(29) Hartom croJte
on that.PREP.M.SG table.PREP.(M).SG

‘On that table’
(30)

* Ha Tex,/Toii /TOMY
on that.PREP.PL/PREP.F.SG/DAT.M.SG

CTOJIe
table.PREP.(M).SG

3D

* Ha To/Te
on that.ACC.N.SG/NOM.PL
CTOJIEe
table.PREP.(M).SG

e Adjective—Noun Agreement in Nominative

This test suite pairs a noun in the subject position
(hence in nominative case) with an adjective that
modifies it:

(32) xpacusas JKEHIWHA,  CIINT.
beautiful. NOM.F.SG woman.NOM sleeps.

‘A beautiful woman is sleeping.’

(33)  * kpacuBble/KpacuBblii/KpacuByio
beautiful. NOM.PL/NOM.M.SG/ACC.F.SG/
JKEHIIUHA, CIIAT.
woman  sleeps.

(34)  * kpacuBoro,/KpacuBbIM JKEHIMHA
beautiful. GEN.M.SG/DAT.PL woman
CIIUT.
sleeps.

e Adjective-Noun Agreement in Accusative

This suite is analogous to the previous one, but
with the noun in the object position (hence in ac-
cusative case):

(35) Mencecrpa mep2Kaa MaJIeHBKOE
nurse held small.ACC.N.SG
4aJ10.

child.ACC.(N).

“The nurse was holding a small child.’

(36)  * MencecTpa mepxkana
nurse held
Ma.)'[eHbKI/IX/MaJ'IeHI)Ky}O/Ma.)'[eHbKOMy
small.ACC.PL/ACC.F.SG/DAT.N.SG
qaJ10.
child.AcC.(N).

(37) * Mencecrpa mepzKkaa
nurse held
MAaJIEHbKOM / MAJIEHbKAMU 9aJ10.

small.GEN.F.SG/INS.PL child.Acc.

e Adjective-Noun Agreement in Dative

This test suite is analogous to the previous two,
but here the noun occupies a position (e.g., indirect
object) in the sentence that requires dative case.

(38)

Crapuk pajyercs COJITHEUHOMY
old-man enjoys  sunny.DAT.N.SG

YTpYy.
morning.DAT.(N)

‘The old man enjoys the sunny morning.’

(39) * Crapuxk paayercs
old-man enjoys
COJTHEIHBIM / COJTHETHOI / COJTHETHOM
sunny.DAT.PL/DAT.F.SG/PREP.N.SG
YTDY.
morning.DAT.(N)

(40)  * Crapuxk pajyercs
old-man enjoys
COJIHEYHAsI / COJIHEIHBIMU

sunny.NOM.F.SG/INS.PL
YTDPY.
morning.DAT.(N)
¢ Predicative Attribute Agreement
This test suite is similar to the corresponding test
suite for Spanish, Italian and Portuguese. A noun
is paired with an adjective through a copulative

52



construction. The main difference comes from the
fact that in Russian the gender feature is neutralized
in plural. This means that to be able to capture
mismatches in gender, only singular subjects are to
be used:

(41)

Ksaprupa KaKeTcs
apartment(F).SG seems
crapoii/*crapbivu /*crapbiM.
empty.F.SG/*PL/*M.SG

‘The apartment seems empty’.

Note that gender and number cannot disagree
at once (as it happened with Spanish, Italian and
Portuguese), since gender is not apparent in plural.

This suite has an adversarial version, with a rela-
tive clause (sometimes a reduced one) serving as
modifier for the grammatical subject. The modifier
includes an agreement attractor differing in gender
or number with the subject:

(42)

Ksaprupa, KOTOpast ObLIa,
apartment.(F).SG which ~ was

obcTaBIeHA MOUM OpPaTOM, KarKeTCst
furnished my  brother.(M).SG seems
wycroit/*mycreiM /* mycrbivu.
empty.F.SG/*M.SG/*PL

‘The apartment that my brother furnished

seems empty.’

o Predicative Complement Agreement

This test suite is also similar to the correspond-
ing test suite for Italian, Portuguese, and Spanish.
The subject is paired with an adjective functioning
as a predicative complement. Again, the main dif-
ference is that to be able to capture mismatches in
gender, only subjects in singular are used.

(43) Pebenok npuexaJ
kid arrived
cUaCTIIMBBI /*cuacTiamBast /*caacinBble.

happy.M.SG/*F.SG/*PL
‘The kid arrived happy.’

As the previous one, this suite also has an adver-
sarial version.

(44) Pebenok, KOTOPOTo MOXBAJMIIA

kid who was.praised
BOCIIMTATEJIbHUIIA, IIPUEXAJT

teacher arrived

CYACTIMBBIN /*cuacTinBast/ *caacTiuBble.

happy.M.SG/*F.SG/*PL

‘The kid who was praised by the teacher
arrived happy.’
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e Basic Subject-Verb Agreement in
Present/Future Tense

Finite verbs in present/future tense and indicative
mood have six inflected forms according to person
and number features. The verb’s features must

agree with the subject’s:

(45) 4  uwmraro xawury.
1.1SG read.1SG book

‘I am reading a book.’
*4  umraem/duraenib/duTaioT

1.1SG read.1PL/2SG/3PL

KHUTY.
book

(46)

e Subject—Verb Agreement in Past Tense

In contrast, finite verbs in past tense and in-
dicative mood have four inflected forms according
to gender and number features (person is not in-
volved). This applies to any person, but personal
pronouns without context do not provide gender
information, so the test only includes subjects in
the third person singular (recall that gender feature
is not apparent in plural).

@47) Ywuurenn MIPOYNTAJ TIOIMY B KJIACCE.
teacher.(M).SG read.M.SG poem in class
“The teacher read a poem in class.’

48)  * YVumrenn IpoYUTAIA,/ IPOIUTAIH

teacher.(M).SG read.F.SG/PL
[I0MYy B KJiacce.
poem in class

There is also an adversarial version of this test
suite, as shown below:

(49) Vwuurens, KOTOPOI'O HeHABUIEJIN
teacher.(M).SG who was.hated
JIEBOYKU, IIPOYNTAJ IIOOMY B KJIacce.
girlPL  read.M.SG poem in class

“The teacher who the girls hated read a
poem in class.’

(50) * Vuurensn, KOTOPOT'O HCHABH,ICII
teacher.(M).SG who was.hated
JIeBOYKH, IPOYATAJIA,/ IPOUUTAIIH
girl.(PL  read.F.SG/PL
IO9MY B KJIacce.

book in class
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Abstract

The present project endeavors to enrich the
linguistic resources available for Italian by in-
troducing KIParla Forest, a treebank for the
KIParla corpus - an existing and well-known
resource for spoken Italian. This article con-
textualizes the project, describes the treebank
creation process and design choices, and high-
lights future plans for next improvements.

1 Introduction

Today, the Universal Dependencies (henceforth,
UD, de Marneffe et al. 2021) body of resources'
counts 296 treebanks for 168 languages. While
many different genres are represented among the
corpora, ranging from news to fiction to legal texts,
spoken language is surely underrepresented. This
aspect strikes as counterintuitive if one thinks that
language resources should mirror language use;
however, it is actually in line with a tendency in
the Natural Language Processing (NLP) commu-
nity to rely on what is, or was, easily accessible for
processing rather than truly representative. Spo-
ken language, in fact, poses unique challenges
when it comes to its representation for processing,
some of which derive from the long-standing but
unstated assumption that NLP is primarily Writ-
ten Language Processing (Linell, 2019; Chrupata,
2023). As a result, while there is a shared con-
sensus on the primate of spoken over written lan-
guage, only approximately 20 out of the 168 UD
languages have a dedicated spoken treebank (Do-
brovoljc, 2022), and Italian is not among those.
A greater availability of spoken treebanks would
open the path to large-scale studies on phenomena
typical of interactional data, such as conversational
patterns, discourse markers, and syntactic variation,
which are hard to scale above the lexical level with
available resources. The NLP community has only
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Eleonora Zucchini
University of Bologna
eleonora.zucchini2 @unibo.it

Caterina Mauri
University of Bologna
caterina.mauri @unibo.it

54

Silvia Ballare
University of Bologna
silvia.ballare @unibo.it

Manuela Sanguinetti
University of Cagliari
manuela.sanguinetti @unica.it

recently begun to focus on spoken languages, tak-
ing into account not only institutional languages
but also dialects and endangered languages (Bird
and Yibarbuk, 2024). The great diversity of these
languages and their wide distribution make start-
ing to study them particularly urgent. From the
NLP perspective, accuracy rates of currently avail-
able pipelines drastically drop when running on
spoken language varieties, and no spoken resource
is currently available to train accurate annotation
pipelines tailored to speech data (see, among others,
Liu and Prud’hommeaux 2023).

‘We therefore introduce KIParla Forest, the first
Universal Dependency treebank of Spoken Italian,
derived from the KIParla corpus project (Mauri
et al., 2019a; Ballare et al., 2020). In this paper, we
examine the motivations and major design choices
taken in the first phases of the creation of the re-
source, focusing in particular on the pipeline from
segmentation to syntactic annotation. KIParla For-
est is planned for release in UD 2.17 in November
2025. Because of their complexity and the need for
linguistic glosses, most examples are reported in
Appendix A.

2 Universal Dependencies for Spoken
Language

Increased attention to the syntactic annotation of
spoken varieties within the Universal Dependencies
framework is attested by the fact that the number
of treebanks including or completely dedicated to
spoken language is on the rise. UDv2.0 already in-
cluded UD_Slovenian-SST (Dobrovoljc and Nivre,
2016), a treebank composed entirely of spoken
data, and some spoken data in mixed-genre tree-
banks. Despite the fact that UDv2.16 sees now
48 treebanks counting both spoken-specific and
mixed-genre treebanks that contain spoken data, a
full set of guidelines dedicated to spoken-specific
phenomena is yet to be released. Currently, a dedi-
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cated taskforce within the UniDive COST Action?
is dedicated to analyzing and harmonizing current
practices for morphosyntactic annotation of speech-
specific phenomena. Currently, in fact, treebank
curators took different directions in the creation
of their resources, which could impact on derived
measures or performance on downstream tasks (see
Table 1 for an overview). Most spoken treebanks
include information about alignment and metadata
about speakers and language variety. As far as capi-
talization and punctuation are concerned, some take
a written-derived approach, normalizing the tran-
scription with added capitalization and written-like
punctuations, while others (for instance, UD_Beja-
Autogramm Kahane et al. 2022) employ it to rep-
resent prosodic traits. Fillers and filled pauses are
reported in most treebanks, mostly with convention-
alized transcriptions (e.g., euh in French, e in Nor-
wegian or dhm in Turkish-German), either marked
as X or INTJ (we choose the latter) and generally
labeled as discourse or discourse:fillers, at-
taching to the root of the sentence. Discourse mark-
ers are generally marked according to their syn-
tactic category (they could be verbal, adverbial,
interjections, etc). They are generally labeled as
discourse, while Naija NSC (Caron et al., 2019),
Slovenian SST (Dobrovoljc and Nivre, 2016) and
Turkish-German SAGT (Cetinoglu and Coltekin,
2019) use parataxis:discourse for distinguish-
ing clausal markers.

Chukchi
Rhapsodie
Komi-Zyrian
Naija
Norwegian
Slovenian
Turkish-German
KIParlaForest

g }E ParisStories

Sound file ID
Text-sound alignment
Speaker ID

Language variety
Standard ortography
Capitalization
Pronunciation
Speaker overlap

Final punctuation
Other punctuation

yes
yes
no

no*
yes*
yes
yes
yes
yes*
no
yes
no

yes
yes
yes
S no
no
no

Fl
5

no
no
no

2 3 | Frisian-Dutch

Fl
5]

yes
no
yes
no

yes yes
no
yes

yes

yes
yes
no
no
no
no
no
no
yes
no
no

yes
yes
no
no
no
yes
yes
yes
yes
yes
no

yes
yes
yes
no

no

yes
yes
yes
yes
no

yes
no
yes
no
yes
no
no

no
no
yes
yes
yes
yes
no
no

no
no

yes
s yes
yes
yes
yes
no

no
yes
yes
yes
yes

Incomplete words
Fillers

Silent pauses
Incidents

no
no
yes
no

yes
yes
no
no

no no no no

Table 1: The table, adapted from (Dobrovoljc, 2022),
compares features to be found in spoken UD treebanks
and features that will be available in KIParlaForest
(rightmost column). The table is not exhaustive as, since
Dobrovoljc’s paper in 2022, new treebanks of spoken
data have appeared within the UD family of resources.

2CA21167, https://www.cost.eu/actions/CA21167/
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3 Universal Dependencies for Italian

Italian has a very solid tradition in the UD enter-
prise, with resources already appearing in the first
release dating back to 2015 (Nivre et al., 2015).
The first UD-based treebank ever released for Ital-
ian is ISDT (Italian Stanford Dependency Tree-
bank), originally developed for the dependency
parsing shared task of EVALITA-2014 (Bosco
et al., 2014). In the current release, ISDT con-
tains approximately 298K tokens and includes texts
pertaining to the legal domain, or harvested from
news and Wikipedia. Another Italian treebank, UD-
VIT (Alfieri et al., 2016) was obtained by semi-
automatically converting the Venice Italian Tree-
bank (Delmonte et al., 2007), which included ap-
proximately 60K words of spoken data in its origi-
nal version. However, to the best of our knowledge,
this portion was not ported into the UD resource.
Spoken data, or as we could better define it
‘conceptually-written’ (Koch and Oesterreicher,
2012) or ‘spoken-written’ (Nencioni, 1976) lan-
guage, is also collected in the ParlaMint cor-
pus (Agnoloni et al., 2022; Alzetta et al., 2024),
built from stenographic verbatim records of par-
liamentary speeches. Whereas, as the authors say,
‘debates of the COVID-19 period are mostly charac-
terised by traits specific to the spontaneous speech’,
no detailed description of such features is provided
and no measures are described to adapt UD guide-
lines to such genre. Similarly, a section of the
parallel treebank ParTUT (Sanguinetti and Bosco,
2014, 2015) features annotated data from the Eu-
roparl corpus (Koehn, 2005), a collection of texts
from the proceedings of the European Parliament.
Two resources that are not specific for spo-
ken language but are still relevant for our work
are POSTWITA-UD (Sanguinetti et al., 2018) and
TWITTIRO-UD (Cignarella et al., 2019), which
contain collections of tweets: in these cases, ex-
plicit choices were made to extend UD guidelines
to non-standard productions, in particular extend-
ing the parataxis relation to systematically cover
a class of juxtaposition phenomena. Many of
these guidelines are collected in Sanguinetti et al.
(2023), that describes annotation choices for user-
generated content. Lastly, among the resources of
interest to our domain, is MarkIT (Paccosi et al.,
2023), which contains around 800 sentences, ex-
tracted from students’ essays, covering seven types
of marked constructions, many of which are also
typical of spoken data, such as for instance hang-
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ing topic sentences or sentences with presentative
there. In this scenario, KIParla Forest would thus
represent the first attempt to develop a fully-spoken
treebank for Italian. The following section will out-
line the corpus from which this treebank originates.

4 Data

The KIParla corpus3 (Mauri et al., 2019a; Ballare
et al., 2020) is a resource for the study of spoken
Italian and is a product of a collaborative effort
between the Universities of Bologna and Turin. It
is structured in an incremental and modular fash-
ion that allows the addition of new corpus mod-
ules over time. To date, KIParla encompasses a
diverse range of Italian spoken varieties and in-
volves participants of various age, genders and
backgrounds and with different professional and
educational achievements. As a whole, the KIParla
counts ca. 228 hours of recordings and approx-
imately 2M transcribed tokens. At the time of
writing, the corpus is freely available for consul-
tation through a custom noSketchEngine service®,
that provides transcriptions, carried out manually
following Jefferson guidelines (Jefferson, 2004),
aligned with audio files; access to full transcripts
is also provided. Preliminary linguistic annotation
efforts on the KIParla corpus were initiated during
the EVALITA® evaluation campaign in 2020. The
KIPoS task® (Bosco et al., 2020) precisely focused
on Part-of-Speech tagging of KIParla data, com-
prising approximately 200K tokens automatically
annotated with UDPipe and partially manually re-
vised. KIParla contains recordings collected in
different conversational settings. To create the core
of KIParla Forest, a balanced sample of such data
was selected to showcase syntactic annotation of
conversations presenting different degrees of inter-
actional freedom, and including various number
of speakers. Then, the chosen conversations were
organised based on interactional levels identified in
the KIParla corpus, ranging from free interaction
(free conversations), to partially free interaction
(semi-structured interviews), rigid interaction (uni-
versity exams and office hours) and situations with
almost no interaction (lectures).

When selecting conversations, we made sure we

3www.kiparka.it

4https ://search.corpuskiparla.it/corpus/
crystal/#open

5https ://www.evalita.it/

®http://www.di.unito.it/~tutreeb/
kipos-evalita2020/index.html

CODE TOD1005bis BOD2018 PBB004 BOA3017

TYPE lecture interview interview free conversation
INTERACTION LEVEL  almost none  partially free  partially free free

N. TOKENS 6788 4634 5898 4551

DURATION 00:50:44 00:28:08 00:35:54 00:30:22
PARTICIPANTS 1 2 3 4

KIPOS yes yes no yes

Table 2: Conversations selected for the first release of
KIParla Forest.

included those that had been already manually an-
notated during the KIPoS task, in order to capitalize
on the gold part of speech annotations already in
place’. The final selection is reported in Table 2.
All summed up, the treebank counts 21.871 tokens.

4.1 Data preparation

KIParla conversations are manually transcribed
through ELAN® (Max Planck Institute for Psy-
cholinguistics, The Language Archive, 2024) and
stored in . eaf format. The native transcription for-
mat includes a Jefferson-inspired set of conventions
to represent features of spoken language (intona-
tion, pace, pauses, overlaps, repair...). The first
step towards the construction of the treebank con-
sisted, therefore, in fully transforming the current
notation into a columnar format, therefore isolating
orthographic tokens from prosodic features anno-
tated in Jefferson notation. Since not all Jefferson
features will be included in the UD treebank, we
made sure that each orthographic token bears a
unique token identifier (TID) in order to retrieve,
in combination with sent_id, more specific fea-
tures and to ensure backward compatibility with
the KIParla resource. As a result of our normaliza-
tion process, each conversation is represented in
a conll-like format. The conversation is divided
into Transcription Units (TUs), manually identified
by transcribers and aligned with audio. TUs are
then split into orthographic tokens, each annotated
with Jefferson-derived features.

4.2 Speech-specific metadata

Most spoken treebanks include speech-specific
metadata such as links to audio files, information
about the speaker and on language variety. As
audio access is restricted to registered users, for
privacy reasons, an explicit link to the audio file
cannot be provided as of today in KIParla Forest.
All audio files and speaker-specific metadata are
available upon request, only for research purposes.

"see Section 7 regarding the modifications that were im-
plemented.
8https://archive.mpi.nl/tla/elan
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Two attributes (AlignBegin and AlignEnd,
expressed in milliseconds), typically attributed to
the first and last token of each TU, are provided at
token level in the MISC field of the CoNLLU files.
Differently from other spoken corpora, that provide
speaker information at the maximal unit level, in
our treebank each token bears a special SpeakerID
feature that contains the id of the speaker as a
value. Each speaker is then described through
its metadata (including data such as gender, age,
origin, education level, profession) in a separate
json file available in the treebank repository. The
same applies to conversation-specific metadata
(i.e., number of participants, place and date of
recording, type of interaction). The resource
also contains information about overlaps: these
represent a particularly challenging feature both
to annotate and to parse, as single tokens can
participate in more than one overlapping span,
and overlaps can happen among two or multiple
speakers. We have adopted a special Overlap
feature in the MISC column, attributed to all
tokens that participate in overlapping spans. The
feature value is composed as a comma-separated
list of ranges, where each range has format:
idX-idY@sent_id-n+...+idT-idS@sent_id-m
(see Figure 1). Figure 2 shows how the feature
is rendered in the different overlapping scenarios.
Figures 5 and 6 in Appendix A demonstrate the
annotation.

Overlap =/(

IDa(-IDb)@sent_id

Figure 1: The figure shows the composition of the
Overlap feature. The feature value is composed as a
comma-separated list of pointers (top tier of the scheme),
where each range is in turn composed of a + separated
list of ranges. Each range is then a reference to a spe-
cific token or sequence of tokens, identified by their
CoNLLU IDs and sentence identifier.

The next sections describe the design choices we
made to transform such preliminary data collection
into proper UD-compatible data and to operational-
ize certain annotation decisions, starting from the
basic segmentation steps up to the syntactic level.
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1 3 3 ‘ 1
ID Overlap ID Overlap
1 2@s42 6 7-8@s42+9@s42
2 2@s42,3@s42 7 6@s42+9 @542
3 2@s42,4-5@s42 8 6@s42+9@s42
4  3@s42 9 6@s42+7-8@s42,1 @s43
5 3@s42

Figure 2: The figure shows some cases of overlaps.
The example shows an extract of a conversation where
three speakers (A, B and C) are involved. Dotted boxes
represent TUs, while numbers represent orthographic
tokens as they would be numbered in CoNLLU. TUs
are in fact grouped in two maximal units, namely s42,
composed by 9 tokens, and s43, where only token 1 is
visible. Token 2 in sentence s42, for instance, overlaps
partially with token 1 and partially with token 3: its
Overlap feature would therefore be constituted by two
different span references. Token 6, on the other hand,
participates to a complex span, where all three speakers
overlap. This translates into a + separated sequence
of references, accounting for the fact that overlap with
tokens 7-8 and with token 9 is simultaneous. Token 9
shows a combination of the two overlapping situations.

5 Segmentation into maximal units

Segmentation of spoken data into maximal units
has already been tackled by existing spoken lan-
guage trebanks in UD; however, the documentation
mostly lacks information on the formal criteria that
were adopted (Dobrovoljc, 2022): a popular choice
is that of illocutionary units (IUs, Cresti et al. 1995;
Pietrandrea et al. 2014), defined as speech segments
that correspond to a single speech act, or linguistic
units serving to express a single primary idea. On
the other hand, it is well known that, especially in
conversational settings, syntactic affordances are
exploited across turns by different speakers, to co-
construct the structure of discourse (Du Bois, 2014).
As a consequence, given that syntactic relations can
be observed only within the sentence boundaries,
their identification should be carried out in a way
that does not obscure relations within a broader
linguistic context and allows to natively represent
syntactic co-construction among speakers (see Fig-
ure 7 in Appendix A). The need for a more careful
definition of the maximal unit, i.e., the domain in
which syntactic relations hold, is also demonstrated
by the introduction of the feature AttachTo in tree-
banks of spoken language (Kahane et al., 2021b),



for cases of co-construction.

When dealing with the transcriptions of the
KTIParla corpus, it is necessary to consider that TU
boundaries cannot be treated as reliable basis for
segmentation since they do not represent sentence-
like units or utterances in any meaningful way:
their boundaries remain highly subjective and there
are many examples where core grammatical rela-
tions hold between elements of different TUs (see
Figure 8 in Appendix A). As a result, we decide
for the KIParla Forest to explore a different per-
spective: we begin with annotating dependencies
between words, establishing a unit boundary when-
ever no dependency link can be found. Such an
approach allows boundaries to emerge bottom-up,
purely based on the existence of grammatical rela-
tions, rather than the reverse; moreover, it enables
us to distribute syntax along the speech stream and
represent the cooperative - potentially inter-speaker
and inter-turn - organization of syntax. While in
fact we acknowledge the centrality of IUs in speech,
we do not believe they are useful tools to identify
syntactic maximal units, as their speaker-bound na-
ture can obscure this cooperative nature of spoken
syntax.

This said, for technical reasons we needed a
preliminary sentence-like segmentation in order
to run an automatic pipeline to pre-annotate parts
of speech and also to visualize text in a reason-
able way on the annotation tool of our choice (i.e.,
ArboratorGrew, Guibon et al. 2020). Therefore,
we decided to employ wtpsplit (Minixhofer et al.,
2023), an unsupervised multilingual sentence seg-
mentation system that does not rely on punctuation
marks to segment a textual stream. We applied
the model to the entire conversation, ordering to-
kens based on their time of utterance, regardless
of speaker. The output of wtpsplit constitutes the
basis for further steps of analysis and annotation:
as it was done in KIPoS, automatic PoS tagging
and syntactic parsing was performed through UD-
Pipe (Straka, 2018), based on the model trained
on PoSTWITA-UD data from release 2.15 (Straka,
2024). The model was chosen in continuity with
what was done during KIPoS task, under the as-
sumption that social media data would share some
of the features of spoken language, such as for in-
stance the extended use of discourse markers and
increased use of parataxis relations. This consti-
tutes the basis on which annotators will then be
free to merge or split such automatically-identified
units in the syntactic annotation phase, based on
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the identification of local grammatical relations.
The segmentation phase is thus divided into an
automatically-driven one, initial and purely opera-
tional, and a manually revised one, which emerges
out of the identification and annotation of locally
relevant grammatical relations. As a consequence,
the identification of maximal units is not anterior
to the annotation stage in our approach, but rather
emerges from it (see Section 8 for more details).

6 Tokenization and lemmatization

Aside of the Jefferson notation, the KIParla project
uses standard orthography and spelling, which, in
the case of Italian is not particularly problematic.
The only difference between UD-like tokenization
and the one natively available through the transcrip-
tion is the case of multiword tokens, which are used
in Italian treebanks for article-preposition contrac-
tions and cases of clitics attached to verbs. These
were split by our pre-annotation pipeline, which
introduced multiword tokens. Metadata such as
SpeakerID, TID, and Jefferson-derived features re-
main on the multiword token, while new syntactic
tokens receive distinct TIDs for backward compat-
ibility with KIParla (these are created during the
parsing step and kept in an intermediate pivot file
that allows to cross-reference the corpus and the
treebank).

The KIParla resource includes both code-
switching and dialectal variation, which is currently
identified at TU level by the introduction of a #
symbol in the Jefferson transcription, at the begin-
ning of each TU. The information about variation
remains therefore available among the metadata
of each maximal unit (# contains_variation).
As new KIParla modules will involve L2 speak-
ers and showcase examples of code-switching, we
are experimenting the ‘Code-switched analysis*
currently proposed by UD guidelines’: we there-
fore differentiate between cases where the foreign
material is borrowed and incorporated in Italian,
by fully considering them same as Italian mate-
rial, and cases where we apply the analysis (either
morphological or syntactic) of the target language.
Such cases are marked by the feature Lang=CODE
in MISC. Ambiguous cases will be annotated as
foreign language only when considering them Ital-
ian is impossible; unknown cases will be coded
with Lang=UNKNOWN;SO. Dialects, for the moment,

9https: //universaldependencies.org/foreign.
html#option-1-code-switched-analysis
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have been coded with Lang=NO_ISO_CODE for the
lack of a dedicated ISO-639 code (see Figure 3).
Furthermore, KIParla contains special tokens to
represent non-linguistic behaviour and instances
of anonymization (home addresses; work places
and the like). Non-linguistic behaviour includes
short pauses, tags expressing actual non linguistc
behaviour (NLB, e.g., ((laughter))), annotations
expressing modality of utterance (e.g., ((reading))),
events happening outside of the interaction (OOI,
e.g., ((phone ringing))) and notes (e.g., ((record-
ing interrupted))). These cases are treated dif-
ferently when imported into the treebank. More
specifically, short pauses are transformed into a
PauseAfter=Yes feature in MISC. Cases of true
non linguistic behaviour are only kept when rel-
evant to the syntactic construction of the units,
with their forms and lemmas uppercased and a
feature Type=NLB is added to the MISC column
(see Figure 9 in Appendix A). Modalities are not
included in the treebank as tokens, but a feature
Type=reading|singing] ... is added in the MISC
column on the relevant linguistic tokens (see Fig-
ure 10 in Appendix A). OOI events and annotations
are kept as metadata at the maximal unit level. Fi-
nally, as far as anonymized tokens are concerned, as
done in POSTWITA-UD, instances of anonymized
tokens are prefixed by @: examples include cases
such as ‘@nomepaese’ (en. ‘@villagename’). It
is worth mentioning that all personal first names
(except for recognizable names e.g., celebrities) are
pseudonymised: they are replaced with a different
name of approximately the same length; therefore,
such instances are considered as normal tokens.
Concerning lemmatization, a few choices need
to be discussed. While the original transcription
contains no capital letters at all, all proper nouns’
lemmas have been capitalized in order to facilitate
downstream tasks that might require named entity
recognition. Words interrupted during speech (i.e.,
false starts) are lemmatized as their complete ver-
sion whenever the context is informative enough,
either because there is a repetition surrounding the
interrupted word (see Example 1) or because there
is compatible syntactic context preceding or fol-
lowing the token, as in Example 2. We did not trust
semantic predictability to be informative enough,
so we did not lemmatize cases as the one in Exam-
ple 3. In this case semantics would suggest ‘per-
sone‘ (en. ‘people®) as the interrupted lemma, but
we excluded these cases as a clear repetition was
missing. A feature Interrupted=Yes is reported
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961, BoI1012 >lo SO che bologna< ¢ basket
3SG.0BJ know.1SG that Bologna is basket
*
city ma::
city but
*

‘I know that Bologna is "basket city" but’

(@)
#pa se vuoi fazzu eu
da(d) if want:2SG do:1SG 1SG
* *

‘dad if you want I can do it’

(b)

Figure 3: Both examples show code-switching phenom-
ena, example 3a includes English elements while 3b
includes elements from an Italo-Romance dialect. To-
kens marked with x have features Foreign=Yes and
Lang=eng in 3a, and feature Lang=NO_ISO_CODE in 3b.
(from conversations PBB004 and KPS001)

in MISC in all cases.

(1) vabbe scusa & sta~ ¢& stato
well sorry AUX.3SG be~ AUX.3SG been
pil...
more
‘sorry it’s be~ it’s been more..."” (conversation
BOA3017)

(2) e non & una cittd vic~ che & vicino a
and NEG is INDEF city cl~ thatis close to
tante possibilita
many possibilities
‘and it is not a city cl~ that is close to many
pOSSibilitieS’ (conversation BOD2018)

(3) generalmente: [non] conosco  person~

generally NEG know:1SG peop~
famiglie: che bolognesi  che abitano in
families that from.bologna that live:3PL in
centro

centre

‘I generally don’t know peop~ families that
from Bologna that live in the city centre’
(conversation BOD2018)

Acronyms are transcribed through their phonetic
realization, at the form level, and they are lemma-
tized as their dictionary entries (‘RSA’, en. ‘nursing
home’, lemmatized as such but transcribed as er-
reessea, its phonetic realization). Interjections and
ideophones are transcribed but are normalized, at
lemma level, to the lexical entry that can be found
in Italian dictionaries (for instance, ‘okay’ is kept
as such at the form level but lemmatized as ‘ok’).



7 PoS tagging and morphology

The KIPoS task, the first attempt at PoS annota-
tion on the KIParla corpus, was carried out using
a tagset only inspired by UD tagset, that included
also PoS labels introduced on purpose. Specifically,
NEG was employed for sentence negation, PARA for
particles pertaining to paraverbal communication,
DIA and LIN as subtypes of any UPOS to mark
Italo-Romance dialectal variation and languages
other than Italian'?. Therefore, in our process, af-
ter automatic annotation we aligned our data with
KIPoS gold datasets, having restored the UPOS
labels, in order to retrieve as much gold annotation
as possible. This was then the basis for manual
correction. Annotation (both for morphosyntax
and syntax) was performed collaboratively by the
authors through ArboratorGrew.

We operated by the following criteria. Fillers
and filled pauses, which include cases such as beh,
eh, ehm and mh, are marked as INTJ. Interrupted
words are tagged either with the PoS of their repair
(see Section 6) or with X. We align with French
Rhapsodie, ParisStories (Kahane et al., 2021a) and
Naija NSC (Caron et al., 2019) marking them with
the ~ symbol at the end of the form in order to
avoid any possible overlap with Italian words that
contain an hyphen. We adopt a rather conservative
approach when assigning PoS labels, sticking to
the main category of each word, even though they
perform a different function in the syntactic context.
An example may be the word basta (en. ‘stop’),
which is an inflected form of the verb bastare (en.
‘to stop’) but also works as discourse marker mean-
ing ‘that’s it’. In line with choices taken by other
spoken language treebanks, all discourse markers
are marked according to their morphological cate-
gory (e.g. verbs, adverbs, interjections, etc.). We
specifically questioned the annotation of determin-
ers: we restricted the use of the DET label only
for articles, demonstratives and quantifiers, while
considering any other elements of the noun phrase,
both preceding and following the head, as modi-
fiers of the noun (be they adjectival, numeral or
possessive). This allows for a consistent annotation
of diatopical variation concerning, for instance, the
position of elements such as mio, tuo, suo... (en.
my, your, his/her...), which may precede or follow
the nominal head (e.g, the use of ‘il mio libro’ over

""Moreover, because of technical issues, the data employed
for the KIPoS task was not entirely identical to the current
version of the corpus.
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‘il libro mio’ can depend on a number of factors,
which also include simple diatopical variation with
no implications on the linguistic relation between
‘mio’ - my - and ‘libro’ - book). However, in cases
where modifiers such as possessives exclude the
presence of a properly defined determiner (e.g.,
‘mia mamma’, en. my mom), these are tagged as
DET. We manually revise morphological features
while we do not annotate XPOS.

We computed Cohen’s « to evaluate inter-
annotator agreement (Artstein and Poesio, 2008)
on UPOS labeling, obtaining almost perfect agree-
ment (above 0.87!1) in all our scenarios. For the
agreement task, an external annotator was asked
to annotate UPOS labels on approximately 1500
tokens from each of our four conversations. We
provided the annotator files pre-annotated with the
PoSTWITA UDPipe model and set up a dedicated
project on ArboratorGrew. We also instructed the
annotators with the criteria described in this sec-
tion. As expected, most disagreement is registered
between CCONJ and ADV, which are the ones more
prone to develop discourse functions.

8 Syntax

Dependency trees in the UD formalism are directed
acyclic graphs that have tokens as nodes and gram-
matical relations as edges, with no notion of con-
stituency or bracketing allowed. However, not all
edges allowed in UD represent syntactic relation
in the strict sense (Mel’cuk, 1988; Tesniere, 2015):
there exist relations like flat or goeswith that aim
at representing exocentric constructions or at al-
lowing to treat phenomena that are more pertinent
to the form in which data presents itself, rather
than its actual linguistic structure (de Marneffe and
Nivre, 2019). UD is also already equipped with a
set of relations that seem to have been introduced
with speech in mind: in particular discourse that is
used for interjections and other discourse particles
and elements not clearly linked to the structure of
the sentence, reparandum for disfluencies overrid-
den in a speech repair and parataxis, whose cases
of applications are manifold and include discourse
relations in linking clauses and tag questions. In
designing our treebank, we tried to took advan-
tage of these already defined relations, while ques-
tioning the need for more fine-grained analysis of
spoken-language specific phenomena. More specif-

"More precisely, &« = 0.87 for BOD2018, x = 0.88 for
BOA3017, k = 0.88 for TOD1005bis, x = 0.91 for PBB004.



73,B01013 seperdo un autobus poi devo

if lose:1SG INDEF bus after must: 1SG
s~ (a)spettare un’altra ora
wr wait another hour

‘if I miss a bus then I have to wait fot another hour’

74, BOR00S >ah okay quindi<la mobilita ¢ molto
ah okay so DEF mobility is very
ridotta
reduced

‘ah okay so mobility is very reduced’

Figure 4: A case where ‘quindi’ (e. ‘so’), usually used
as a connective, develops a discourse function as the
antecedent of the connective is missing. (from
conversation PBB004)

ically, we label interjections and filled pauses as
discourse, attaching them to the closest projective
head. The relation reparandum is to be used for
disfluencies and self-repairs, that concern both in-
dividual words or longer chunks. In this case, the
false start or interrupted token is linked to its re-
pair. The biggest issues arise when dealing with
clause-linking criteria and, therefore, in relation
to segmentation. As described in Section 5, we
choose not to segment conversations based on a pri-
ori criteria, but we rather start from the annotation
of local, purely syntactic dependencies and estab-
lish a boundary whenever no further dependency
can be found. Such an approach to segmentation
seems to be more adherent to how speakers con-
struct syntactic relations, that is, incrementally, by
progressive, unplanned expansions (see Figure 11
in Appendix A) that exploit syntactic connections
to keep discourse tightly interwoven and cohesive
(e.g. through relative clauses, conjunctions, lists -
see Masini et al. 2018; Mauri et al. 2019b -, etc.).
Such an approach, however, comes with conse-
quences, both for segmentation and relation label-
ing. The first problem regards connectives, because
they frequently develop discourse functions (see
Example 4, the connective is rendered in bold) and
it may be difficult to tell cases in which they create
a local syntactic link from cases in which they in-
dicate some general anaphoric discourse relation;
however, choosing among the two strongly affects
segmentation.

We are still working on a precise set of criteria
to deal with such cases. Two parameters that we
currently rely on are prosody (i.e., the syntactic
annotation task has to be performed while listening
to the recording) and the identifiability of a clear
head to which the connective should be attached.
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If the connective is linked to a larger portion of
conversation and/or it is not possibile to identify a
clear preceding head, then we set a maximal unit
boundary before the connective itself. In this latter
case, the connective is identified as having a dis-
course marker function. Discourse markers are in-
deed typical of spoken language and are connected
to their head through the discourse relation. In-
terestingly, discourse markers frequently involve
more than one word. Following what is done with
complex prepositions, we chose to identify well
established cases through the fixed relation. A
further problem in unit boundaries identification
occurs when the grammatical relationship is not
overtly marked, as in parataxis. In such cases (Fig-
ure 11), in particular in the case of ‘eh uno stu-
dio sui ‘riti magici’ (en. ‘well, a study on magic
rites’), it may be difficult to decide whether we
are dealing with listing or implicit reformulation
occurring within the same unit, or with indepen-
dent segments. Prosody here plays a crucial role,
because independent segments typically correlate
to separate prosodical contours (Mithun, 1988),
while there is rich evidence in the literature for
clearly identifiable intonational patterns associated
to lists (Masini et al., 2025). Moreover, spoken
data require to find a specific way to treat feedback
phenomena; since the extent of such phenomena
varies greatly, we have hypothesized the following
solutions. We consider as internal to the maximal
units all feedback phenomena that do not interfere
with the main syntactic flow (see Figure 12), regard-
less of the speaker who is uttering them; in such
cases, we propose to link the expression providing
feedback to the unit head through the ad hoc label
discourse: feedback; no maximal unit boundary
is thus identified. In case of feedback phenomena
that interrupt the syntactic flow, which may or may
not cause replanning, we have to proceed being
aware that we are dealing with a continuum: we set
a maximal unit boundary if the portion following
feedback has no clear syntactic relation to the por-
tion preceding it. Obviously, there may be cases
that are more difficult to assign to one of these
two types; as with the other pending issues, we are
working on testing the validity of our hypothesis
on larger sets of data.

9 Conclusion and Future work

One might wonder: why taking the trouble to cre-
ate a treebank for spoken language, if most of the



categories seem to be ill-defined when applied to
spoken data? We asked ourselves the same ques-
tion while working on this project, and we came
to the following conclusion. On the one hand, we
hope to lay the foundations of a future discussion
on the categories themselves, giving a contribution
from the perspective of ecological spoken data, i.e.
naturally-occurring spoken data, collected in real-
life communicative contexts, rather than in artificial
or experimental settings. This perspective empha-
sizes the importance of capturing language as it is
actually used by speakers in their everyday social
interactions, preserving the features of spontaneity,
interaction, variation, and context-dependence that
characterize real-world speech. On the other hand,
the creation of a spoken treebank is, in our case,
also aimed to offer an additional level for access-
ing and querying the resource: when it comes to
spoken data, in fact, interfaces are typically limited
to form-based queries, highly restricting the range
of possible data explorations. For these reasons,
the choices we made about what kind of relations
are considered grammatical relations are tailored
to represent the interactional architecture of ecolog-
ical spoken data. In our work, our design choices
try to follow the competing criteria taken as design
choices for the UD formalism (de Marneffe et al.,
2021), without favoring one perspective over the
others (we comment here on the relevant ones):

* UD needs to be reasonably satisfactory on lin-
guistic analysis of individual languages: Ital-
ian shows great internal variation, not only
wrt. to written vs. oral modalities, but also in
terms of regional and register variation. The
development of KIParla Forest aims to move
a step forward in the process of representing
intra-linguistic diversity;

UD needs to be good for linguistic typology:
a treebank of spoken language avoiding a
priori segmentation, based instead on local
(and incremental) syntactic relations, allows
to represent and extract phenomena of syn-
tactic chains along speech. This allows for
better typological comparability with (often
purely oral) languages showing, for instance,
clause-chaining phenomena (Mansfield and
Barth, 2021);

UD must be suitable for rapid and consistent
annotation: we kept the modifications to the
UD annotation procedure to the minimum, to
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favor consistency and rapidity and limit the
need to learn new rules;

UD must support well downstream tasks:
while the role of resources in the LLM era is a
challenging discussion topic, we believe that
our choices could be fit to support tasks that re-
quire rich semantic representations, based on
larger discourse context, as well as open the
path to benchmarks dedicated to interactional
fluency.

While our morphosyntactic choices have been
satisfactorily validated through inter-coder agree-
ment, future work is needed on the validation of
syntactic criteria. Moreover, as more and more
spoken treebanks are being released, we foresee
a broader discussion within the community to
agree on common annotation guidelines for spoken-
specific phenomena.

10 Limitations

The paper describes initial steps towards the re-
lease of a new resource. We therefore acknowledge
that many of our statements are to be considered
preliminary and are likely to be rediscussed and
updated as new data are integrated in the resource.
Moreover, UD is still lacking stable and shared
guidelines on the annotation of spoken data. We
will participate in the community debate to develop
shared guidelines and update our choices accord-

ingly.
11 Ethical considerations

The KIParla corpus is compliant with current Euro-
pean data protection regulations (Data protection
- European Commissionlz); all data are recorded
with overt microphones and speakers provide a
written consent to the collection and usage of the
data for research purposes. Before upload, audio
tracks and transcriptions are pseudonymized, by
removing all sensitive information. Metadata re-
garding speakers and conversations are stored and
shared in an aggregated format that prevents speak-
ers’ recognition. The treebank is automatically
linked to the original data, and the choices taken
ensure the possibility of removing data, should
speakers revoke their consent.

12https: //commission.europa.eu/law/law-topic/
data-protection_en?preflLang=it
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A Examples

80147 id:93 [eh]
[2851

80145 id:92 [mh]
3201

80139 Iid:gl volete stare in bisca fino alle quattro [del maltt[ino stanotte? }
4171

91,B0139 volete stareinbisca fino alle quattro [del — mal]tt[ino stano]tte?
want:2PL stay in casino until to.DEF four  of.DEF morning tonight

‘do you want to stay up until four in the morning tonight?’
92, B0145 [mh]

mh

4mh’
93,B0147 [eh]

eh

discourse

discourse

advmod

aux
volete stare in bisca fino a le quattro  di il mattino stanotte mh eh
AUX VERB ADP NOUN ADV ADP DET NUM ADP DET NOUN ADV INT] INT]

volere stare in bisca fino a il quattro di il mattino stanotte mh eh
1=Ind VerbForm=Ir D=91-2 Gender=Fer TID=91-4 Jefinite=Def  NumType=Card Definite=Def  Overlapping=13@ ntonation=ascending Overlapping=9-11@57 Overlapping=11-12
Number=Flu TID=91-1 Speaker=BO13¢  Number=Sing  Speaker=BO139 Gender ID=91-¢ Gender=Ma Gender=Masc Overlapping TID=02-0 TID=93-0
Speaker=BO1 TID=0 Number=Plur Speaker=BO1 Number=Sing Number=Sing =91 ker=BO peaker=BO|
Ten BO13

Figure 5: A case where a token (i.e., ‘mattino’, en. ‘morning’) is participating in two distinct overlapping spans. Its
Overlapping feature is in fact composed by two distinct references, separated by a comma. (from conversation
BOA3017)
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Bo[%;g] }\d 129 [>in<fatti te pojtresti fare il sotto~ quello che fa i sotto[titoli] }
BG145 }\d 130 [sottotitolato]re
50130 Listol |
Tain |
BO14¢ d:131 [pure te]
nsij
129, BO147 [>in<fatti te poltresti fareil sotto~ quello che fa i sotto[titoli]
indeed  you.SG could:2SG do DEF sub~ the.one that does DEF subtitles
‘indeed you could be a subtit~ the person that makes subtitles’
130, BO145 [sottotitolato]re
subtitler
‘subtitler’
131, B0146 [pure te]
also you.SG
‘you too’
root
dep:feedback
advmod parataxis:restart
nsubj obj aclrelcl
aux det p: nsubj
'R
infatti te potresti fare il sotto~ quello che fa i sottotitoli sottotitolatore mh
ADV. PRON AUX VERB DET X PRON PRON VERB DET NOUN NOUN INT)
infatti te potere fare il sotto~ quello che fare il softotitolo sottotitolatore mh
Overlapping Over ng=3@69 Overlapping=Yes VerbForm=In finite=D jender=Fer n M, PronType: Mood=Ind Jefinite=Dy yverlapping=12@70+1-2@71 Overlapping=11@70+1-2@71 D=132-C
TID=12 TS0n umk peaker mb i ker BO14 umber=Flur Number=Plur Number=5ing gnBegin=197.4
ker=BO1 Pron T 1 ronTyp Tense=Fres ronT A T 12010 TID=130 AlignEnd=197.68
i in 1 TID=1 1 25 1 T 1 VerbForm=Fin ID=129-9 ker=BO Speaker=BO1
er=n014 \Form=Fin BoLs TID=1208  Speaker=BO14 \lignEnd=196.783 lignBegin=197
120. poaker=B0147 AlignEnd=19
peaker
root
advmod
pure te
ADV PRON
pure te

Figure 6: A case of overlap among multiple (i.e., more than two) speakers. The token ‘sottotitoli’ (en. ‘subtitles’),
with TID=129-10, overlaps with token ‘sottotitolatore’ (en. ‘subtitler’, TID=130-0 in the first sentence) and ‘pure

te’ (en. ‘you too’, in the second one). This is expressed by means of the + symbol in the Overlap feature.

(from
conversation BOA3017)
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38, BO147 (xx ma ioda pallotti ci  piglio le paste >ciot:<ci prend[o: =mh le
UNK but I by Pallotti LOC take:PRS.1SG DEF pastries that.is LOC take:PRS.1SG mh DEF
brio~])
crois(sants)

‘but from Pallotti I buy pastries I mean I buy croissants’

39, BO146 [le lasagne]
DEF lasagne

‘lasagna’

root

discourse

conj

1] cc obj parataxis:restart

det expl ECourse det det
ma io da pallotti ci piglio le paste cioé ci prendo mh le brio~ le lasagne
ccony PRON ADP PROPN PRON VERB DET NOUN ccony PRON VERS ] DET x oET NOUN
ma io da Pallotti ci pigliare il pasta cioe a prendere mh il brio~ il lasagna

Figure 7: A case of co-construction, where the second speaker provides material (i.e., ‘le lasagne’) that is syntactically
dependent on the verb uttered by the first speaker (i.e., ‘ci prendo’). (from conversation BOA3017)

4,BO140 allorala miaca:sa:: &:: una: villa:
so  DEF my house is INDEF villa

‘so my house is a villa’

5,BO140 mh:inmezzo alla  natura,
mh in middle of.DEF nature

‘mh, immersed in nature’

root
discourse parataxis

allora la mia casa e una villa mh in mezzo E la natura “
ADV DET ADJ] NOUN AUX DET NOUN INT) ADP NOUN ADP DET NOUN X
allora il mia casa essere uno villa mh in mezzo a il natura
=10 Jefinite=Def sender=Far Prolonged=Y Pralonged=Yes  Prolonged=¥ rolonged=Yes  Prolonged=Yes ID=5-1 nder=Mas Definite=Def  Intonatior kly_ascendine
Speaker=BO140  Gender=Fem  Number=Sing  Gender=Fem Mood=Ind Definite=Ind Gender=Fem ID=5-0 Speaker=BO140  Number=Sing Gender=Fem Gender=Fem

Figure 8: A case where, during transcription, a TU boundary was introduced breaking a intra-phrase relation: the
nominal modifier ‘in mezzo alla natura’ would be separated from its head ‘villa’ if segmentation was performed
based on TU boundaries. For space reasons, only the first part of the full unit is shown. (from conversation BOD2018)
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342,B0139 ho scoperto chi & perché era
have.PRS.1SG found.out who is why  was

‘I found out who that was because they was’

343,B0139 un un
INDEF INDEF

‘a a’
344, B0147 {tossisce}
coughs*
‘{coughs}’
345,B0139 x un’ inftervistaincui  x=ava]
UNK INDEF interview in which
‘in an interview where’
346, BO145 [(t) strozzi]
you.OBJ choke:2SG
‘you’re choking’
347,B0139 salute
bless.you

‘bless you’
348, B0147 {tossisce}

coughs*
‘{coughs}’
349, B0139 era tipo(un) ri[cevimento]
it.was like INDEF meeting
‘it was like a meeting’
350, BO147 [trascrivi] {ride} ({tossisce}
transcribe laughs~ coughs*
‘transcribe {laughter} {coughs}’
351, BO139 {ride}
laughs™
‘{laughter}’
352, B0145 cough cough
cough cough
‘cough cough’
353,B0147 cou[gh cough] {ride}
cough cough laughs™
‘cough cough {laughter}’
354, B0139 [tossisce] {ride}
coughs laughs™
‘coughs’
355, B0139 chiusa parentesi
closed parenthesis
‘parenthesis closed’

Figure 9: Curly brackets mark non-linguistic behavior in Jefferson notation. In the glosses, elements marked with
* indicate NLBs that are annotated with feature Type=NLB in the treebank, while elements marked by — have not
been ported as tokens to the treebank. (from conversation BOA3017)
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435, B0147 che cosa vuoi da me? {cantando} {ride}
what thing want.2SG from me singing laughs

‘what do you want from me’
abl

root
det obj m
che cosa vuoi da me
PRON NOUN VERE ADP PRON
che Cosa volere da me

Figure 10: A case where a token originally present in the resource (i.e., {cantando}, en. ‘singing’, with TID=435-5)
has been transformed into the Modality=singing feature on the tokens that were uttered while singing. Conse-
quently, the token is not included in the treebank as a syntactic token. The example also shows a case where an
NLB token (i.e., {ride}, en. ‘laughs’) is removed as not syntatically relevant. (from conversation BOA3017)
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925,B0139 la primac’e~ {ride}
DEF first there.wa~ laughs

‘the first one there wa~ {laughter}’

926, B0139 una ragazza che: raccontava di ex coinquiline cristiane che tipo
INDEF girl that talked of ex roommates christian who like

‘a girl that was talking about ex christian roommates that like’

927,B0139 le  avevanorubatoun  pr~un  =ehnonmhun  dildoche lei  avevanel =eh
to.her had:3PL stolen INDEF pr~ INDEF eh not mh INDEF dildo that 3SG.F had in.DEF eh
{ride}
laughs

‘they stole her a co~ mh a dildo that she had in {laughter}’
928, B0147 {ride}

laughs
‘{laughter}’
929, BO139 nel comodino

in.INDEF bedside.table
‘in her bedside table’
930, BO139 perché col sospetto che lei  lei  stava studiando delle cose di magia nel
because with.DEF suspect that 3SG.F 3SG.F was studying INDED.PL things of magic in.DEF
sen[so >cioe< {P}  di antropologia]
sense [.mean PAUSE of anthropology

‘because suspecting she was studying something about magic, I mean, anthropology’
931, B0145 [ahme I hai raccontato]
ah to.me it have.2SG told
‘oh you told me’
932,B0139 eh
eh
Ceh7
933,B0139 wuno studio sui riti  magici nella sicilia tipo dell”  ottoce~ metti  unaroba
INDEF study on.tDEF rituals magic in.DEF sicily like of DEF eight.hundr~ take:2SG a  thing

del genere
of .DEF genre

‘a study on magic rites in the Sicily of ninet~ century, for example, something like that’

Figure 11: The example shows how syntax develops incrementally and not necessarily planned in advance by the
speaker. The syntactic cohesion of the discourse portion is also marked by the final ‘una roba del genere’ (en.
‘something like that’) that can be identified as the closing element of a listing. Figure 13a shows the parsed tree.
(from conversation BOA3017)
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|id:136 dai zambo:ni:, [calstiglio:ne, san vitale, insomma cio& quello & il centro: piazza maggiore cosi. |

BO140
[262] | ) = ‘
20118 id:137 [si]
[190]
136, B0140 dai zambo:ni:, [ca]stiglio:ne, san vitale, insomma cioé quello & il centro: piazza

come.on Zamboni Castiglione san Vitale to.sum.up [.mean that is the center square
maggiore cosi.
major  so
‘come on, Zamboni, Castiglione, San Vitale I mean. That is DEF city centre, Piazza Maggiore,
like that®

137, BO118 si
yes

3

yes’

Figure 12: A case where feedback from speaker BO118 (‘si’, en. ‘yes’) does not interrupt the syntactic construction
of speaker BO140. Figure 13b shows the parsed tree. (from conversation BOD2018)
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Head-Initial and Head-Final Coordinate Structures in Two
Annotation Schemes of Dependency Grammar

Timothy John Osborne
Zhejiang University
tjo3ya@yahoo.com

Abstract

The Universal Dependencies (UD) and Sur-
face-Syntactic Universal Dependencies (SUD)
annotation schemes view coordinate structures
as head-initial. This contribution argues that a
more flexible approach to coordinate struc-
tures is linguistically motivated, one that sees
coordinate structures as head-initial in greater
head-initial structures and as head-final in
greater head-final structures. Support for this
flexible approach comes from two areas: de-
pendency distance and a nearness effect. In ad-
dition, two arguments that have been produced
supporting the strictly head-initial approach
are examined and refuted.

1 Introduction

The Universal Dependencies (UD: de Marneffe et
al. 2014; Nivre et al. 2019) and Surface-Syntactic
Universal Dependencies (SUD: Gerdes et al.,
2018, 2019; Kahane et al. 2021) annotation
schemes agree to an extent in their annotation
choices concerning coordination.! They both view

coordinate structures as head-initial, the initial (i.e.

leftmost) conjunct being head over the following
conjunct(s). In doing so, they are following other
DGs (e.g. Engel, 1982; Mel cuk, 1988; GroB,
1999; Eroms, 2000). The two annotation schemes
also disagree in an important way, however, con-
cerning the hierarchical status of non-initial con-
juncts. The next two trees serve to illustrate major
points of agreement and disagreement (conj =

! The claims about the UD and SUD accounts of coordinate
structures are based mainly on the guidance provided in the
UD  website  (https://universaldependencies.org/u/over-
view/complex-syntax.html) and the SUD  website
(https://surfacesyntacticud.github.io/guidelines/u/oral_lan-
guage/conj_coord/). Note that the UD claims in the area seem
contradictory. The UD website states that
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conjunction, coord = coordinate, cc = coordinate
conjunction):

conj
HoNea
andJessica

W

e))

a. Jane, Joan,

on)

- SuUD

cﬁ%rd e

b. Jane, Joan, andJesSica

UD annotation assumes a bouquet structure,
whereby the non-initial conjuncts are equi-level
dependents of the initial conjunct. SUD annota-
tion, in contrast, chooses a more right-branching
structure such that each successive conjunct is an
immediate dependent of the immediately preced-
ing conjunct. The two schemes agree insofar as
coordinate structures are head-initial, the initial
conjunct being head over the following conjuncts.
They disagree, however, in all cases where the co-
ordinate structure at hand contains three or more
conjuncts, UD choosing the flatter bouquet struc-
ture, and SUD the more layered one.

The intent of this contribution is to critique the
strictly head-initial approach to coordinate struc-
tures that both annotation schemes espouse. In do-
ing so, the message delivered is similar to the mes-
sages of other recent accounts of the dependency
analyses of coordinate structures (Kanayama et al.
2018; Przepiorkowski and Wdézniak 2023; Prze-
piorkowski et al. 2024a, Przepiorkowski et al
2024b; Stempniak 2024). More specifically, the
account here pursues the approach to coordination

“coordinate structures are in principle symmetrical,
but the first clause is by convention treated as the
parent (or “technical head”) of all subsequent coor-
dinated clauses via the conj relation.”

This statement is then followed by examples in which the
standard dependency arcs are provided, with the initial con-
junct shown as dominating the non-initial conjuncts.
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developed in Osborne and GroB (2017); this ap-
proach sees coordinate structures as head-initial or
head-final within one and the same language de-
pending on the greater structure in which the
given coordinate structure appears. Two types of
support are presented in favor of this flexible ap-
proach, the one being based on dependency dis-
tance and the other on a nearness effect having to
do with mismatches in form. The account also ex-
amines and refutes two arguments supporting the
strictly head-initial approach to coordinate struc-
tures.

There are two important points about the UD
and SUD annotation choices concerning coordi-
nation and the proposal here that must be stated
and acknowledged before proceeding. The first
has to do with the tendency among the authors of
UD and SUD to emphasize that their schemes are
not intended to be theoretically stringent, linguis-
tically unimpeachable analyses of sentence struc-
tures. They emphasize that the necessity to create
easily implementable annotation guidelines has
forced difficult decisions in the interest of practi-
cality. Given this concession, it can be empha-
sized here from the outset that the proposal pre-
sented and defended below is easily implementa-
ble, for there is nothing complex or difficult about
it, nothing that would prevent it from being
adopted as a simple improvement to existing an-
notation guidelines.

The second point concerns the challenge posed
by various phenomena of coordination, e.g. gap-
ping, right node raising (RNR), non-constituent
conjuncts, etc. The discussion of coordination
presented here does not attempt to present coher-
ent accounts of these phenomena, since doing so
would require much more space than is available.
The discussion concentrates instead on the core is-
sue, which is the head-initial vs. head-final ac-
counts of coordinate structures.

2 The proposal and the convention

The core proposal presented and defended here is
now illustrated with the sentence Jane, Joan, and
Jessica were present. The current UD and SUD
annotation choices for this sentence are given next
as the a-trees, and the alternative trees of the cur-
rent proposal are given as the b-trees.
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conj

()
on) Cc

N
a. Jane, Joan, and Jessica werepresent. — UD

nj nj, /CC P
b. Jane, Joan, and Jessica werepresent.

(3)
00 ord C

. "
a. Jane, Joan, andJessica werepresent. — SUD

COO:! org/cc
b. Jane, Joan, andJessica werepresent.

In all those cases where the coordinate structure
precedes its head (were here), the coordinate
structure is in fact head-final instead of head ini-
tial. In all those cases where the coordinate struc-
ture follows its head, the coordinate structure con-
tinues to be head-initial as shown in examples (1a-
b).

A special graphic convention for rendering co-
ordinate structures shall henceforth be employed
here: completely horizontal edges. These edges
require little space and capture well the nature of
the conjuncts of coordinate structures. The de-
pendency structures are henceforth rendered as
follows:

“

I |
Jane Joan

were  — UD

Jeségea present
a. Jagne, Joan, aréld Jesgica wére pre;ent.
- SUD

present

were

I I |
Jane Joan Jessica

- and _
b. Jane, Joan, and Jessica were present.

The benefit of this tree convention is that the con-
juncts now clearly appear on the same level of the
structure. The syntactic functions on the depend-
ency edges (e.g. CONJ or COORD) are no longer
necessary to help indicate the presence of coordi-
nation. Observe as well that the edges in (4a-b) are
all still directed due to the fact that the tree is
rooted. From a graph-theoretic standpoint, Jessica
dominates Joan and Jane (and and) in (4a) be-
cause Jessica is linearly closer to the root were
than Joan and Jane (and and). Similarly, Jessica
dominates Joan in (4b) because Joan is linearly
closer to the root were than Joan, and Joan domi-
nates Jane because Joan is linearly closer to the


https://www.cambridge.org/core/journals/journal-of-linguistics/article/left-node-blocking1/F8F9791C55DEF0E940A96A708B3EF8E2

root were than Jane. Trees (4a) and (4b) are there-
fore isomorphic to trees (2b) and (3b), respec-
tively.

Given this new convention, the proposal here is
that coordinate structures that precede a shared
head are head-final and coordinate structures that
follow a shared head are head-initial. The next
trees illustrate the proposal with respect to the co-
ordinate structure Mike and Mary.

%) helped
ike Mary
and

ke and Mary helped.

Hel
%k
ike

Mary

a. M

Lan
b. Help Mike and Mary!

There are two benefits to these annotation choices.
Both are due to the fact that the coordinate struc-
ture is now linked into the greater sentence at the
closest point. This reduces dependency distances
and accommodates the aforementioned nearness
effect.

Note next that the proposal here is, as stated
above, in line with the recent accounts of coordi-
nation that present corpus-based reasoning against
inflexible “asymmetric” approaches to coordinate
structures, the current basic UD and SUD annota-

tion schemes being such inflexible approaches (i.e.

Kanayama et al. 2018; Przepiorkowski and Woz-
niak 2023; Przepiorkowski et al. 2024a, Prze-
piorkowski et al. 2024b; Stempniak 2024). The
proposal here is that coordinate structures are in

(6)

fact asymmetric, but asymmetric in the special
way suggested by Przepiorkowski and Wozniak
(2023: 15501): coordinate structures can be head-
initial or head-final within one and the same lan-
guage depending on the position of the shared
governor with respect to the conjuncts of the co-
ordinate structure.

Finally, just the trees analogous to SUD anno-
tation are produced henceforth in order to save
space. All conclusions reached apply equally to
UD and SUD annotations, though.

3 Two arguments

The following two sections present the two argu-
ments just mentioned in favor of the flexible ap-
proach to coordination.

3.1 Dependency distance

The first source of motivation for the proposal
comes from dependency distance (cf. Hudson,
1995; Temperley, 2007; Liu, 2008; Liu, et al.
2017; Wang and Liu, 2017). Attaching the shared
head of a coordinate structure to the closest con-
junct can significantly reduce dependency dis-
tances. This is particularly true of head-final struc-
tures where the shared head follows the coordi-
nate structure, as is frequently the case in head-
final languages (cf. Kanayama et al. 2018: 81;
Stempniak 2024). This occurs in English, for in-
stance, with coordinated subject phrases. The
mean dependency distance (MDD) of the next
sentence is significantly reduced when the shared
head reaches just to the closest conjunct of the co-
ordinate structure:

TheO

a. The students, teachers staff and support personnel were all

studentsST&ac-heTsO staffO I

all0 presentl
an lsupportO

present.

MDD = (0+5+0+0+1+0+2+0+1)/9 = 1.00

were

| [ |
studentsO teachersO staff02

TheO

b. The students teachers staff and support personnel were all

personnelO all0 presentl
andl supportO

present.

MDD = (0+0+0+ 2+1+0+0+0+1)/9 = 0.44

The number immediately after each node gives
the dependency distance measured in terms of
intervening words from that word to its head.
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The dependency in (6a) reaching from students
to were is long, pushing the mean score for the
entire sentence up to 1.00, a score high enough
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that one might expect the sentence to be diffi-
cult to process. In contrast, linking personnel
directly to were cuts the MDD score in more
than half; this much lower score matches the
ease with which the sentence is processed.

(7 versuchen

A second example can further illustrate the
benefit of attaching a shared head to the closest
conjunct of the coordinate structure. The next
sentence from German contains a post-depend-
ent zu-infinitive phrase that has a four-conjunct
coordinate structure preceding the zu-infinitive:

Zu g&ﬁgllen6

SE

ihgenO

El §!ern4 GroB;elternO Fredndeno Lehrernl

und0

a. Sie versuchen, ihrgen Elt%rn, GroBgeltern, Frednden, und Lehrern zu gefagllen.

they try

their parents grandparents friends

and teachers to please

‘They are trying to please their parents, grandparents, friends, and teachers.’
MDD = (0+0+4+0+0+0+1+6)/8 = 1.38

versuchen

SipO

ihrén0

Elt[ernO GronltemO Freu!ndenl

zu gefallen6

Le I ern(
uqu % é

b. Siie VerSI;chen, ihréen Eltéern, GroBgeltern, Frelfnden, uild Leh;ern zu ge%allen.
MDD = (0+0+0-+0+0+0+1+6)/8= 0.88

The MDD score of 1.38 is quite high, so high
that one might expect processing difficulty with
such a sentence. In contrast, linking the shared
head zu gefallen ‘to please’ to the closest con-
junct significantly reduces the MDD score,
down to 0.88. The lower score is more con-
sistent with the relative ease with which the
sentence is processed.

The lower MDD values of the current pro-
posal align well with the widespread and well-
documented tendency for shorter conjuncts to
precede longer conjuncts in English, English in
general having more head-initial than head-fi-
nal structures. Crucially in this area, none of the
four established annotation schemes cited in
Przepiorkowski and Wozniak (2023) — not the
“symmetric” nor the “asymmetric” ones — can
achieve the overall mean dependency distance
scores that are as low as those of the current
asymmetric proposal, because none of those an-
notation schemes is flexible in the manner of
the current proposal, allowing for both head-in-
itial and head-final coordinate structures within
one and the same language.

Given that coordinate structures occur fre-
quently in most languages, the current proposal
can have a significant impact on overall de-
pendency distance values. This is particularly
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true of those languages that have many head-
final structures. Consider in this regard that ap-
proximately 45% of the world’s languages are
deemed SOV, which means they are more
head-final than head-initial.

3.2 Nearness effect

The second source of support for the current
proposal comes from mismatching forms that
occur with coordinate structures. Material that
appears outside of a given coordinate structure
is shared by the conjuncts of the coordinate
structure. This shared material tends to be con-
gruent in form with the closest conjunct. The
concord can be much weaker or non-existent
with the conjunct(s) that are further removed.
The mismatches that occur in this area involve
number, gender, case, and definiteness, as well
as subcategorization requirements more
broadly.

The first example is from German and in-
volves case. It is taken from Miiller ( 1990: 253):


https://aclanthology.org/2023.acl-long.864.pdf

(®) ahf ul‘nv

urgd Gmnglstﬁck

das

a. auf und um déls Grungdstijck
on and around the.ACC property

b. *auf und um dem Grundstiick
on and around the.DAT property

The preposition auf ‘on’ requires its comple-
ment to appear in the dative case, whereas the
preposition um ‘around’ demands a comple-
ment in accusative case. Thus, the fact that das
Grundstiick ‘the property’ is accusative marked
sees case concord occurring with the closest
preposition only. The ungrammaticality of (8b)
demonstrates that case concord cannot occur

with the preposition that is further removed. In
other words, there is a clear nearness effect con-
cerning case concord.

The next two example pairs are instances of
so-called right node raising (RNR) — examples
(9a-b) are taken from Belk et al. (2023: 690).
The numbers to the right document informant
responses concerning the grammatical accepta-
bility of the sentences. All four sentences were
tested in the crowdsourcing service Amazon
Mechanical Turk. The number before the slash
is the number of informants that judged the sen-
tence, and the number after the slash is the av-
erage score the sentence received on a four-
point scale from 1 (perfectly grammatical) to 4
(quite ungrammatical):?

fail

f’ﬁ&;ﬁﬁf’x\\

) a. gl us&allyfail tgo, but Alice alvéays succeeds 1n, Wafdng up eafrly.
b. *I wusually fail to, but Alice always succeeds in, wake

(10) a. "Henry is going to, and Alice will soon be, working with every student.
b. *Henry is going to, and Alice will soon be, work

The particle 7o in (9) subcategorizes for a bare
infinitive (wake), whereas the preposition in
subcategorizes for a nominal form (the gerund
waking). Similarly, the particle fo in (10) sub-
categorizes for a bare infinitive (work) whereas
the auxiliary be subcategorizes for a present
participle (working). The scores for the a-sen-
tences reveal that they are marginally possible,
whereas the scores for the b-sentences demon-
strate that they are clearly ungrammatical.
There is hence again a nearness effect concern-
ing the preferred form of the shared material.
The examples (8-10) involve a coordinate
structure that precedes a shared dependent. In
this regard, the nearness effect that they illus-
trate is not inconsistent with existing UD and
SUD annotation choices, since the coordinate
structures assumed are head-final in all cases
under consideration. The next examples, in
contrast, involve a coordinate structure that pre-
cedes a shared head. It is precisely in this area
that the current proposal differs from UD and
SUD annotation choices. The first examples are

3 Note that the coordinate structure in (9) is deemed to be
head-initial. This is the default assumption when the roots
of the conjuncts are the roots of the tree.

to but Alice alwdys
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|
succeeds

up eaérly
18/2.22
up early. 18/3.38
18/2.44
with every student. 18/3.56

from English and German; they involve number
concord. The German example is from Miiller

(1990: 248):
(11)

ideas

tvyo

a. one or two ideas
b. *one or two idea

(12) wegen
Delikte
dieses anaere/

un

andere Delikte
other.PL crimes.PL

a. we;gen dieses und
due.to this.SG and

andere Delikt
other.PL crime.SG

b. *wegen dieses und
due.to this.SG and


https://doi.org/10.1162/ling_a_00454

A further similar example from German is
taken from Lobin (1993: 226):

(13) die
the.PL many fat

vielen dicken und der
and the.SG

eine diinne Mann/*Minner
one thin man men

Note the order of the singular and plural con-
juncts in this case, the plural conjunct preceding
the singular one. Note as well that the depend-
ency tree is not provided; it is not because of the
difficulties analyzing such examples, the three
words in each conjunct being equi-level de-
pendents of the noun. The nearness effect is
quite pronounced in all of these cases; the
shared head agrees in number with the closest
conjunct only.

The next eight examples sentences are from

English and they again involve number concord.

They were tested in Mechanical Turk using the
same procedure as for examples (9-10) above.
The head-final coordinate structure is presented
first, followed by the corresponding head-initial
one:

(14) were
Lee kids present
a. "Lee or Lee’s kids Wérepreéent. 18/1.72
b.*Lee or Lee’s kids was present. 18/3.50
c. 'Lee’s kids or Lee werepresent. 18/1.94
d.”Lee’s kids or Lee was present. 18/2.83
(15) Were
L{ee inEdS present

or -
a. WereLee orLee’s kids pre%ent? 18/1.39
b.””Was Lee orLee’s kids present? 18/2.50
c. Were Lee’s kids or Lee present? 18/1.38
d.*Was Lee’s kids or Lee present? 18/3.61

On the whole, there is strong preference for plu-
ral agreement when at least one of the conjuncts
is plural. Nearness is, though, also quite appar-
ently a factor influencing the clarity of the judg-
ment. The sentence at hand is most felicitous
when the verb is plural and the closest conjunct
is plural, and it is most ungrammatical when the

4 The dependency trees are not provided in these cases due
to the lack of space on the page. They would not fit.
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verb is singular and the closest conjunct is plu-
ral.

The next examples are from Hungarian;
they are taken from Kiss (2012: 1052) and have
been adapted slightly for ease of presentation.
They involve verb-object agreement in terms of
definiteness/indefiniteness:*

(16) a. Melyik professzort és hany diakot
Which professor and how.many students

ultessiink / *ultessiik
make.sit-INDEF.1PL / *make.sit-DEF.1PL

le egymassal szemben?
down each-other opposite

‘Which prof and how many students shall
we make sit down opposite each other?’

b. Hany didkot és melyik professzort
how.many students and which professor
*iltessiink / iiltessiik
*make.sit-INDEF.1PL / make.sit-DEF.1PL
le egymassal szemben?
down each-other opposite

‘How many students and which prof shall
we make sit down opposite each other?’

The object conjunct hdny didkot ‘how many
students’ is indefinite, whereas melyik
professzort ‘which professor’ is definite. The
verb agrees with the closest conjunct each time
and cannot agree with the conjunct further re-
moved.

The final example considered in this section
is from Japanese and is taken from Vermeulen
(2006: 417). The particle -fo ‘and’ in Japanese
cliticizes to a preceding noun. When it does so,
it appears between conjoined nouns:?

17 mita
John-ga Mary-to Bill-o
J ohgn-ga szry-to Billo  mita.

John-NOM Mary-and Bill-ACC saw
‘Johnn saw Mary and Bill.’

The aspect of this example that illustrates the
nearness effect is the presence of the accusative
case marker -o on the final conjunct. This case
marker does not appear on the initial conjunct
(cf. Kanayama et al. 2018: 77). Thus there is an
asymmetry among the conjuncts and the current
account accommodates this asymmetry insofar
as the case-marked noun can receive case

5 Vermeulen’s account is in terms of phrase structures.
The dependency analysis is my addition.
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directly from the governing verb. On the UD
and SUD accounts, in contrast, the initial noun
would have to serve as an intermediary, passing
the case marker down through the hierarchy to
the following noun. Note further that coordinate
structures in Japanese must be head-final as
shown here because (almost) all dependencies
are head-final in Japanese to begin with. That
Japanese is a strictly head-final language is a
widely acknowledged fact.

4 Two counterarguments

The next two sections consider and refute two
counterarguments against the proposal here.

4.1 Irreversible conjuncts

Mel ¢cuk (1988: 26-28) argues that coordinate
structures must be head-initial because there is
often a logical relationship between the con-
juncts such that their order is fixed; they are not
reversible. Mel’Cuk illustrates the point with the
next pairs:

(18) a. He stood up and gave me the letter.
b. He gave me the letter and stood up.

(19) a. not only a good worker but also a
nice man
b. not only a nice man but also a good
worker

These a- and b-examples do not mean quite the
same thing, of course. There is a chronological
relationship between the conjuncts of (18a-b)
such that reversing their order changes the
meaning (cf. Kanayama et al. 2018: 78). Simi-
larly, reversing the order of the conjuncts across
(19a-b) shifts the pragmatic focus. Mel ¢uk
therefore concludes that the dependency hierar-
chy must be sensitive to meaning in this area;
the hierarchy is fixed, with the initial conjunct
being head over the non-initial conjuncts.
While Mel ¢uk’s point is of course correct
regarding the meaning difference that often re-
sult from reversing the order of the conjuncts,
this fact should not be construed as an indica-
tion about the dependency relationship between
the conjuncts. Mel Cuk’s reasoning is influ-
enced by his multi-stratal approach to syntax.
All aspects of meaning are to be captured in the
two Meaning to Text (MTT) levels of syntax
(deep and surface), both of which lack linear or-
der. Thus his system cannot appeal to linear
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order alone to capture the differences in mean-
ing associated with conjunct order; these differ-
ences must be located in the hierarchy of struc-
ture instead.

The approach espoused here is monostratal
in syntax; there is just one level of syntax, sur-
face syntax, where linear order is indeed pre-
sent. Given just surface syntax, syntactic units
are organized in both dimensions simultane-
ously, in the hierarchical dimension and in the
linear dimension. When syntactic unit U1 pre-
cedes a syntactic unit U2, U1 is more prominent
than U2 in the linear dimension. This promi-
nence is sufficient to capture the logical and
pragmatic relationships between the conjuncts
that Mel'cuk observes. There is hence no rea-
son to also put these relationships into the hier-
archical dimension. Observe further that the
manner in which the conjuncts are organized in
the linear dimension helps account for the fact
that the coordinator usually introduces just the
final conjunct of a coordinate structure.

4.2 Omission of final conjunct

UD, SUD, and the current DG agree concerning
the status of coordinators such as and, or, but,
etc. in English and related languages: these co-
ordinators belong to the following conjunct ra-
ther than to the preceding one. This point is il-
lustrated in many of the examples above insofar
as the coordinator each time is shown as a de-
pendent of the following conjunct root rather
than of the preceding one. The conjuncts of co-
ordinate structures such as onions and rice can
therefore be understood in the following man-
ner: [onions] [and rice]. This understanding of
the conjuncts suggests that omission can be a
diagnostic for discerning the hierarchical rela-
tionship between the conjuncts. Gerdes and Ka-
hane (2015) construe the fact that the final con-
junct can, but the initial cannot, be omitted at
times without affecting grammaticality as an ar-
gument supporting the head-initial approach to
coordinate structures.

The next examples illustrate the extent to
which the one or the other conjunct of a coordi-
nate structure can be omitted:

(20) A: What did you eat?
B: a. I ate onions and rice.
b. *I ate onions and.
c. *I ate and rice.
d. I ate onions
e. I aterice.
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The fact that one can omit and rice yielding the
answer [ ate onions in (20d) but one cannot
omit onions yielding the answer *[ ate and rice
in (20c) suggests that of the two conjuncts [on-
ions] and [and rice], the latter is dependent on
the former. In other words, the coordinate struc-
ture is head-initial. Note that the grammaticality
of the answer [ ate rice in (20e) should not be
construed as suggesting that [onions and] is a
conjunct because we already know that and
forms a conjunct with rice rather than with on-
ions, as established in the previous paragraph.
There are a number of problems with this ar-
gument in favor of head-initial coordinate
structures. One difficulty is the general fact that
omission as employed in (20) is an imperfect
test for identifying sentence structure because
contrary to expectation, certain heads are
known to be omittable, e.g. the subordinator
that in the sentence Sam said (that) he would do
it and the preposition on in the sentence Sam
departs (on) Tuesday. A second problem is that
with certain coordinate structures, neither con-
junct can be omitted, e.g. Jack and Jane were
present vs. *Jack were present and *And Jane
were present. A third problem is related to the
second. Neither conjunct can be omitted when
correlative coordinators are involved, as illus-
trated with the next examples from French:

(21) a. Nous n'avons vu ni Jean ni Marie.
‘We saw neither Jean nor Marie.’

b. *Nous n'avons vu ni Jean.
‘We saw neither Jean.’

c. *Nous n'avons vu ni Marie.
‘We saw neither Marie.

A fourth problem is that in languages in which
the coordinator is a clitic that attaches to the in-
itial conjunct, the non-initial conjunct clearly
cannot be omitted, as with the Japanese sen-
tence from above, example (17), reproduced
here as (22):

(22) a. John-ga  Mary-to Bill-o  mita.
John-NOM Mary-and Bill-ACC saw
‘John saw Mary and Bill’.
b. John-ga Bill-o
c. *John-ga Mary-to mita.

mita.

If the behavior of the coordinator in head-final
languages such as Japanese were a clue about
the hierarchical status of the conjuncts with re-
spect to each other, then one has to assume that
coordinate structures in head-final languages
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are in fact all head-final. The UD and SUD an-
notation schemes do not do this (but cf. Kahane
et al. 2021).

Taken together, the four arguments just enu-
merated seriously weaken the strength of omis-
sion as an argument in favor of the stance that
all coordinate structures are head-initial in Eng-
lish and related languages. A more plausible
reason why the sentence */ ate and rice is un-
grammatical is that the appearance of a coordi-
nator is only possible if a coordinate structure
is present, hence for the coordinator and to ap-
pear, at least two conjuncts must be discernible.
Apparent exceptions to this requirement, e.g.
And I ate onions, are not really exceptions be-
cause in such cases, the conjuncts are complete
sentences in discourse. Or in certain cases, the
element at hand (e.g. and, or, but) is actually
best construed as an adverb or subordinator ra-
ther than as a coordinator.

5 Conclusion

This contribution has drawn attention to an as-
pect of two prominent annotation schemes in
the area of coordination. It has argued that a
flexible account of coordination is preferable to
the currently prevailing rigid approach. Instead
of viewing all coordinate structures as head-in-
itial, a linguistically more plausible approach
allows flexibility of structure. A coordinate
structure that appears in a greater head-initial
structure is itself head-initial, and a coordinate
structure that appears in a greater head-final
structure is itself head-final. This flexible ap-
proach is motivated in two areas, with respect
to dependency distance and the nearness effect.
Two counterarguments suggesting that all coor-
dinate structures are head-initial were discussed
and revealed to be faulty.
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Abstract

This paper examines how dependency type dis-
tributions vary across genres in the Czech Na-
tional Corpus (SYN2020). Using a two-level
genre classification, broad categories and fine-
grained subgenres, we identify genre-sensitive
syntactic patterns through relative frequency
analysis. The results show that some depen-
dency types (e.g. Atr ’attribute’) vary consis-
tently across genres, while others (e.g. ExD
’part of discourse ellipsis’) show sensitivity
only at the subgenre level. Our dependency-
based approach extends common multidimen-
sional analyses based on lexical-grammatical
co-occurrences, directly capturing syntactic ev-
idence and improving interpretability. Our
findings also highlight the importance of fine-
grained genre distinctions in revealing syntactic
variation.

1 Introduction

Syntactic structure plays a central role in how infor-
mation is organized and interpreted across different
communicative contexts. One of the most impor-
tant contextual factors that influence language use
is the genre or style of the text (Biber and Conrad,
2009). While it is well recognized that genres im-
pose different communicative goals and stylistic
conventions, most of the existing work in stylom-
etry studies focuses primarily on lexical features,
such as word frequencies, stylistic markers, or vo-
cabulary richness (Stamatatos, 2009; Kestemont,
2014), leaving syntactic variation relatively under-
explored. However syntax, particularly as repre-
sented through dependency relations, provides valu-
able insights into how information is structured and
presented differently across genres (Nivre, 2005;
Roland et al., 2007; Webber, 2009).

This study contributes to the relatively unex-
plored area by investigating how the usage of de-
pendency types varies across genres in the Czech
National Corpus (SYN2020) (Kien et al., 2020;
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Jelinek et al., 2021; K¥ivan and Sindlerov4, 2022).
Specifically, we take advantage of the corpus’s hi-
erarchical genre structure. It categorizes texts into
three broader groups: fiction, non-fiction, news-
papers and magazines. At the same time, it also
provides more fine-grained subcategories, such as
novels, short stories, scientific literature, profes-
sional literature, newspapers, leisure magazines,
etc. This hierarchical genre organization provides
a unique opportunity to explore genre sensitivity in
syntactic structures both across and within broader
genre categories.

Our primary objective is to identify which depen-
dency types remain stable across genres and which
ones display genre-sensitive variation. We exam-
ine the relative frequencies of all dependency types
in both broader and fine-grained genre categories,
using descriptive statistics such as maximum-
minimum differences and standard deviation to
quantify variability. This two-level analysis allows
us to highlight dependency types that are struc-
turally central and consistent, as well as those that
are more genre-dependent. By comparing genre
sensitivity at two levels of granularity, we provide
a more nuanced understanding of how syntactic
preferences are shaped by genre.

While previous influential genre analyses, no-
tably Biber and Conrad (2009), utilized multidi-
mensional analysis primarily focusing on English
and lexical-grammatical feature co-occurrences,
our study explicitly employed dependency tag, pro-
viding direct, transparent syntactic evidence across
hierarchical genre distinctions. This approach en-
ables deeper cross-linguistic and syntactic insights
that complement and extend their foundational
work.

Therefore, our results contribute to the growing
body of research that integrates syntactic analysis
into genre studies (Biber and Conrad, 2009; Oost-
dijk, 1998; Kubdt et al., 2021, 2024; Chen and
Kubat, 2024) and highlight the importance of us-
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ing hierarchical genre structures in corpus-based
syntactic research.

2 Data and Methodology

This study is based on data from the Czech Na-
tional Corpus, specifically the SYN2020 subcorpus
(Kfen et al., 2020; Jelinek et al., 2021; Kfivan and
Sindlerovd, 2022), a representative collection of
contemporary written Czech containing approxi-
mately 100 million words mainly from 2015 to
2019. SYN2020 is annotated with morphosyntactic
and syntactic information, including dependency
relations. The syntactic annotation follows the prin-
ciples outlined in the Prague Dependency Treebank
framework (Haji¢ et al., 2020) and is performed
automatically using a neural network-based parser
from the NeuroNLP toolkit (Ma et al., 2018). The
parser was trained on data from the analytical layer
of the Prague Dependency Treebank and the syn-
tactically annotated FicTree fiction corpus (Jelinek,
2017). The automatic syntactic annotation achieves
a labeled attachment score (LAS) of 88.73% and
an unlabeled attachment score (UAS) of 92.39% on
test data'. While not manually verified, SYN2020
represents a significant improvement over previous
corpus versions and provides consistent annotation
across the entire 100-million-word corpus, ensur-
ing reliable frequency comparisons across genres.

The corpus is organized into three primary
groups: fiction(FIC), non-fiction(NFC), newspa-
pers and magazines (NMG). Each of these groups
contains multiple subcategories, including novels
(NOV), short stories (COL), poetry (VER), drama
or screenplays (SCR), scientific literature (SCI),
professional (PRO) and popular writing (POP),
memoirs and autobiographies (MEM), administra-
tive documents (ADM), newspapers (NEW), and
leisure magazines (LEI). Table 1 presents the struc-
ture of the corpus, and additional details are avail-
able in SYN2020 website.

For our analysis, we extracted frequency data for
all dependency types occurring in the corpus. We
first gathered absolute counts of each dependency
type in all broad genre categories and subcategories.
These counts were converted into relative frequen-
cies within each genre, enabling fair comparisons
across genres of differing sizes. This normalization
was particularly important for the subgenre-level

'For detailed documentation of the automatic annotation
pipeline, including morphological tagging and syntactic pars-
ing procedures, see https://wiki.korpus.cz/doku.php/
cnk:syn2020:automaticka_anotace.
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analysis, where category sizes varied considerably,
see Table 1.

To assess genre sensitivity, we employed two
descriptive statistical measures:

¢ Maximum-Minimum Difference (Max-Min):
This value captures the absolute difference
between the highest and lowest relative fre-
quency of a dependency type across genres.
A high Max-Min value suggests that a depen-
dency type is used very differently depending
on the genre.

Standard Deviation (SD): This measure re-
flects the overall spread of the relative fre-
quency of each dependency type across the
fine-grained subgenres. Unlike Max-Min, SD
accounts for all intermediate values and pro-
vides a more balanced view of variability. Due
to the limited number of broader genre cate-
gories (only three), SD was not computed for
the broader genre level.

We calculated these measures separately for the
broader genre categories and the more fine-grained
subgenres. To address possible internal heterogene-
ity within broad genre categories, we also exam-
ined variation across subgenres using standard de-
viation for each dependency type. This allowed
us to quantify the extent to which syntactic usage
diverges within genre groups, especially in cate-
gories like non-fiction where textual functions vary
widely. It also enables us to compare how cer-
tain dependency types behave in both coarse and
more fine-grained genre classifications, providing
a systematic view of syntactic variability shaped
by genre.

3 Analysis of Broader Genre Categories

In the first stage of analysis, we examined the rel-
ative frequency distributions of the dependency
types in the three broader genre categories: FIC,
NFC, and NMG. The metric used to assess varia-
tion was the Max-Min in relative frequency across
the three genres. Dependency types with higher
Max-Min values were interpreted as more genre-
sensitive, while those with smaller values were
considered more stable across genres. Table 2
presents the observed dependency variation (Max-
Min > 0.5) across 3 broad genres, where Atr rep-
resents attributive relations (nominal modifiers),
Obj marks direct objects, AuxK indicates sentence-
ending punctuation, and ExD captures elliptical
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Text-Type/Genre Group Text-Type/Genre Number of Word Tokens Number of Sentences

NOV: novels 26,059,743 2,360,348

FIC: fiction COL.: short stories 5,350,850 442758

’ VER: poetry 1,002,449 178,844

SCR: drama, screenplays 1,003,033 156,750

SCI: scientific literature 9,284,751 459,801

PRO: professional literature 7,013,611 405,546

NFC: non-fiction POP: popular literature 13,431,550 801,639
MEM: memoirs and autobiographies 4,030,874 270,245

ADM: administrative 348,920 24,795
) . NEW: newspapers 20,393,309 1,402,548
NMG: newspapers and magazines LEL leisure magazines 13,601,340 1,049,767

Table 1: Text-type structure of SYN2020.

constructions. For definitions of the dependency
type abbreviations, please refer to the Table 3.

Dependency FIC NFC NMG Max-Min
Atr 12.55 24.58 2274 12.04
Obj 977 674 7.83 3.02

AuxK 772 470 584  3.02
Adv 1272 991 11.04 281
AuxT 278 141 016 262
Pred_Co 5,10 290 326 220
Atr_Co 092 3.00 2.02 208
AuxP 7.83 936 9.86  2.02
ExD 272 141 155 1.31
Pred 435 3.05 396 1.30
AuxG 343 308 229 1.14
AuxC 247 158  1.57 090
AuxX 6.02 541 521 0.82
Sb 6.04 562 643 0.80
AuxV 1.72  1.16  1.17  0.55

Table 2: Dependency variation across 3 broad genres.

The most genre-sensitive dependency type was
Atr (attribute), where non-fiction and news texts
show markedly higher frequencies compared to fic-
tion (Max-Min = 12.04). This pattern reflects the
tendency of non-fiction and journalistic writing to
make extensive use of noun modifiers in order to
express specific, technical, or formal information.
This result aligns with previous findings in English
that associate high syntactic density and nominal
modification with informational density in infor-
mational genres (Biber, 1988; Biber and Conrad,
2009). However, by explicitly analyzing syntac-
tic dependencies rather than lexical co-occurrence
patterns, our analysis provides direct syntactic evi-
dence and a more precise characterization of these
genre distinctions.

Dependency Definition

Atr Attribute (adjective)

Obj Object

AuxK Sentence-ending punctuation

Adv Adverbial (adverbial determination)

AuxT Reflexive particle ’se’ in inherently reflexive verbs
Pred Predicate

AuxP Preposition

ExD Part of discourse ellipsis

AuxG Other graphic symbols that do not end a sentence
AuxC Subordinating conjunction

AuxX Comma

Sb Subject

AuxV Auxiliary verb byt (to be)

Coord Coordination node

AuxZ Emphatic word

AuxY Adverbs and particles that cannot be classified elsewhere
Pnom Nominal part of a verbonominal predicate

Apos Apposition (main node)

Table 3: Definitions of dependency type abbreviations
in Czech syntactic analysis. Dependency ending _Co
is for tokens that are coordinated and ending _pa is for
part of parentheses. For example, coordinated attributes
are assigned the function Atr_Co. For more informa-
tion, please check the introduction page of the Czech
National Corpus and Prague Dependency Treebank An-
notation Manual.

Obj (object) and AuxK (sentence-ending punc-
tuation) also demonstrated notable genre sensitiv-
ity. Although their Max-Min values were smaller
than Atr, this does not imply insignificant varia-
tion. Instead, it suggests subtler stylistic variation
across genres. For instance, the relatively higher
frequency of Obj in fictional texts (Max-Min =
3.02) reflects their narrative-driven syntax, empha-
sizing events and actions. Regarding AuxK (Max-
Min = 3.02), its frequency directly corresponds to
the number of sentences in the corpus. Narrative
texts (FIC) typically contain shorter sentences and
frequent dialogues, resulting in a higher number
of sentences and thus increasing the relative fre-
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quency of sentence-ending punctuation. In contrast,
informational texts (NFC and NMG) often feature
longer sentences designed to convey complex ideas,
leading to fewer sentences overall and consequently
reducing the frequency of AuxK. Therefore, the
observed genre variation in AuxK primarily rep-
resents differences in sentence segmentation, sen-
tence count, and syntactic complexity across genre
categories.

The majority of dependency types such as Sb
(subject), AuxV (Auxiliary verb byt ’to be’), and
many other dependency types (Max-Min < 0.5)
demonstrated relatively stable distributions across
all three genre categories. These dependency types
exhibit consistent usage patterns across genres, sug-
gesting they fulfill fundamental syntactic roles in
Czech that are relatively unaffected by stylistic vari-
ation.

The analysis of the broader genre categories re-
veals both structural constants and genre-sensitive
syntactic choices. Types like Atr, Obj, and AuxK
demonstrate meaningful variation across genres
and can thus serve as indicators of broader stylistic
tendencies in written Czech.

4 Analysis of Fine-Grained Genre
Subcategories

While the analysis of broader genre categories re-
vealed general patterns of syntactic variation, it
is at the subgenre level that genre sensitivity be-
comes more evident and interesting. Our subgenre
analysis reveals dramatically increased variation,
with ExD frequencies ranging from 0.20 in leisure
magazines to 14.03 in poetry, a 70-fold difference
invisible at the broader genre level.

To account for variation in the size of these sub-
categories, we used normalized relative frequencies
and applied both Max-Min and sample standard de-
viation (SD) as metrics of variability. Whereas
Max-Min highlighted extreme contrasts in usage
across subgenres, SD allowed us to capture more
distributed forms of variation. The results of analy-
sis (Max-Min > (.5) are presented in Table 4.

Several dependency types emerged as highly
sensitive at this level of analysis. Atr once again
topped the list. The consistently high frequency of
Atrin ADM and SCI genres highlights their require-
ment for syntactic density and precision. Adminis-
trative texts, characterized by formality and speci-
ficity, rely heavily on noun modifiers to express
precise legal or bureaucratic concepts. Similarly,
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scientific literature employs dense noun phrases
extensively to contain technical details and method-
ological precision clearly and concisely, aligning
with the informational focus of these genres. This
reinforces the role of Atr as a marker of dense,
information-heavy discourse (Biber and Conrad,
2009).

In contrast, ExD (part of discourse ellipsis)
showed marked sensitivity at the subgenre level,
contrasting its relative stability at the broader genre
level. Its distribution was notably uneven, peak-
ing in literary texts, especially poetry and drama.
ExD refers specifically to elements omitted from
sentences because they can be inferred from the
context. This high variation likely reflects genre-
specific stylistic conventions related to brevity, in-
formality, and implied meaning. For example, po-
etry frequently utilizes elliptical constructions to
create ambiguity, enhance rhythmic conciseness,
or engage readers in interpreting implicit mean-
ings. Similarly, dramatic texts commonly feature
discourse ellipsis to simulate natural speech pat-
terns, spontaneous dialogues, or emotional inten-
sity by omitting linguistic elements clearly under-
stood from the conversational context. The rela-
tively low frequency of ExD in more formal or
informational genres, such as scientific literature
and administrative texts, aligns with their explicit-
ness and precision, which discourage reliance on
contextual inference. This pattern aligns with pre-
vious findings highlighting genre-specific syntactic
phenomena distinguishing narrative and expressive
texts from expository and formal writing (Biber
and Conrad, 2009).

Other types such as Pred_Co (coordinated predi-
cates) and AuxP (preposition) also ranked highly in
variability. Pred_Co exhibited notable differences
across genres. This variation reflects stylistic pref-
erences for predicate coordination, which are more
frequent in conversational or literary subgenres
probably due to their use of compound predicates
that facilitate narrative flow or rhythmic expression.
Conversely, scientific and administrative texts tend
toward simpler predicate structures to enhance pre-
cision and clarity, thus explaining their lower fre-
quencies of Pred_Co. AuxP variation highlights
genre differences in prepositional phrase complex-
ity and density. Technical genres like scientific lit-
erature and administrative documents often exhibit
a higher frequency of AuxP due to their reliance on
prepositional phrases to precisely convey complex
information, whereas literary genres typically use



Dependency NOV COL VER SCR SCI PRO POP MEM ADM NEW LEI Max-Min SD

Atr 1273 1821 283 944 28.66 30.07 2394 18.78 34.02 23.84 2201 31.19 9.32
ExD 257 298 1403 651 176 136 143 1.15 3.37 1.28 020 13.83 3.92
Obj 1031 1.21 13.60 9.61 6.19 630 740 0098 585 759 856 12.62 3.69
Adv 1326 171 206 993 949 942 10.70 1390 7.14 10.68 12.11 12.19 4.04
AuxK 793 955 131 11.84 442 492 488 6.63 468 558 652 1052 2.82
AuxP 807 1074 170 570 10.19 10.64 922 1001 12.09 10.16 9.82 10.39 291
Sb 622 081 1044 641 579 595 595 628 478 676 6.18 9.63 222
Pred 446 510 1223 563 288 355 3.10 3.84 349 401 407 934 2.61
AuxX 633 833 067 416 591 489 569 6.87 045 504 570 7.88 241
Coord 437 601 833 444 473 045 435 477 472 386 490 7.88 1.84
Pred_Co 527 696 782 495 025 024 323 480 0.18 279 417 7.64 2.65
ExD_Co 122 187 587 380 168 1.05 1.13 1.12 2.09  0.99 1.72  4.88 1.50
AuxG 369 405 027 3.63 443 294 280 235 007 224 025 436 1.58
Atr_Co 009 155 015 047 042 372 262 174 424 202 211 415 1.41
AuxC 261 314 363 198 014 1.18 0.18 255 0.77 147  0.18 348 1.25
AuxT 294 350 382 220 131 1.08 154 246 0.64 1.48 1.84  3.19 1.02
AuxV 1.80 223 022 018 010 1.08 1.04 270 1.09 1.16 124 2.60 0.83
Obj_Co 011 159 126 068 147 150 139 0.14 1.87 1.32 1.61 176 0.60
AuxZ 013 184 027 104 165 172 1.71 1.66 0.86 .77 019 1.71 0.70
AuxY 078 1.13 123 077 094 0.72 0.87 091 004 070 083 1.19 0.30
Adv_Co 069 1.11 010 038 1.08 094 094 094 1.27 072 096 1.17 0.34
Coord_Co 051 083 09 060 005 036 044 055 040 034 050 091 0.24
Pnom 130 172 218 172 1.63 170 156 1.57 1.34 1.35 1.61 0.88 0.24
Sb_Co 042 065 065 033 113 1.02 0.84 0.70 092 080 08 0.79 0.24
ExD_Pa 031 038 061 093 045 022 020 0.17 035 015 019 0.78 0.23
Apos 0.18 029 039 047 007 055 045 035 063 036 004 0.59 0.19

Table 4: Dependency variation across fine-grained genres.

fewer dense prepositional constructions.

At the same time, several core syntactic func-
tions, such as Sb (subject), Coord (coordination),
and AuxX (auxiliary in coordinated constructions),
continued to show low variability across subgen-
res. This consistency supports the notion that cer-
tain syntactic dependencies remain relatively un-
affected by genre, functioning as part of the gram-
matical infrastructure of Czech syntax.

Our fine-grained analysis further extends be-
yond the level of detail achievable through lexical-
grammatical multidimensional analyses, as em-
ployed by Biber and Conrad (2009). The depen-
dency tag explicitly reveals subtle yet important
stylistic differences and subgenre-specific syntac-
tic variations, such as the distinctive high frequency
ExD in literary subgenres. It provides syntactic in-
sights that indirect co-occurrence analyses may not
capture.

Together, these findings reveal that while some
dependency types maintain stability across genre
levels, others become more genre-sensitive when
fine-grained distinctions are considered. The re-
sults underscore the importance of using hierarchi-
cal genre structures in syntactic analysis to avoid

averaging out meaningful stylistic variation.
These findings also highlight internal genre het-
erogeneity. For instance, the non-fiction category
includes both scientific texts and memoirs, which
show sharply different syntactic profiles, Atr ranges
from 18.78% in memoirs to over 34% in administra-
tive texts. Similarly, genres like leisure magazines
and newspapers differ in ExD usage despite both
falling under NMG. These internal divergences
show that traditional genre groupings may mask im-
portant syntactic variation, which supports the need
for finer-grained or data-driven genre modeling.

5 Comparison and Interpretation

Having examined dependency type distributions
across both broader genre categories and fine-
grained subcategories, we now compare the find-
ings to better understand how syntactic variation is
shaped by different levels of genre granularity. This
comparison offers insights into the types of depen-
dencies that are consistently genre-sensitive, those
that are genre-neutral, and those whose variability
becomes more apparent at the subgenre level.

To facilitate this comparison, we ranked all de-
pendency types according to their Max-Min values



in both levels of analysis.> Our results reveal sig-
nificant granularity effects: Atr maintains rank 1 at
both levels but with obvious value changes (Max-
Min: 12.04 broad, 31.19 fine), while ExD shifts
from rank 9 (Max-Min: 1.31) to rank 2 (Max-Min:
13.83).

To visualize these dynamics, we created a scat-
terplot comparing coarse-grained and fine-grained
sensitivity ranks (Figure 1). Points along or close
to the diagonal indicate consistent genre sensitivity
across both classification levels. Points deviating
more from the diagonal represent dependency types
whose genre sensitivity becomes more apparent at
finer granularity. For instance, ExD, positioned
more far from the diagonal than Atr, demonstrates
that its sensitivity to genre is not as evident at the
broader level but becomes more pronounced within
subgenre distinctions, highlighting the importance
of analyzing detailed subgenre classifications to
uncover syntactic patterns. This visual compari-
son demonstrates how coarse categorization can
sometimes obscure important syntactic variability.

Figure 1 shows that while many dependency
types exhibit stable genre sensitivity regardless
of granularity, a smaller subset displays consid-
erable divergence between the two levels. These
divergences are particularly important, as they high-
light constructions that are sensitive to more subtle
communicative or stylistic demands found only in
specific subgenres. Importantly, the most genre-
sensitive types (i.e., those with the lowest ranks)
cluster in the lower-left corner of the plot. Identi-
fying these genre-sensitive dependencies such as
Atr, ExD, and Obj has practical implications for
computational linguistics applications, particularly
automated genre classification. Dependency types
sensitive to genre differences can improve the accu-
racy of classifiers by incorporating genre-specific
syntactic features, thus enhancing linguistic model-
ing in computational frameworks.

In a second visualization, we plotted Max-Min
values against SD for each dependency type in the
fine-grained analysis, see Figure 2. The overall
distribution in Figure 2 reveals a positive relation-
ship between Max-Min and SD: dependency types
that show stronger sensitivity to genre distinctions
also tend to fluctuate more across subgenres. This
confirms that genre-sensitive types are not only
skewed toward specific contexts but also exhibit
greater instability, further reinforcing their role as

“Tied values were given the same lowest possible rank.
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stylistically responsive constructions.

Using the mean values of Max-Min and SD as
thresholds, we divided the space into four interpre-
tive zones:

Low Range / Low Spread (bottom-left): 113
High Range / High Spread (top-right): 19
High Range / Low Spread (bottom-right): 4
Low Range / High Spread (top-left): 0

The vast majority of dependency types fall into
the low range / low spread quadrant, indicating that
they are largely genre-neutral and stable across sub-
genres. In contrast, a small but crucial set of types
cluster in the high range / high spread zone. These
include types such as Atr, ExD, and Sb, which
exhibit both strong genre sensitivity and high vari-
ability. This identifies them as key indicators of
subgenre-specific syntactic preferences.

Interestingly, the absence of types in the low
range / high spread quadrant suggests that high
variability almost never occurs without accompa-
nying genre sensitivity. That is, wide fluctuations
in usage typically correspond to meaningful genre-
driven effects, rather than random variation.

This analysis further supports the importance of
examining genre at multiple levels of resolution.
While many dependency relations remain stable re-
gardless of context, a focused view on fine-grained
distinctions reveals important dimensions of syntac-
tic variability that would otherwise remain hidden.

This comparative approach demonstrates explic-
itly how dependency-based syntactic analysis pro-
vides methodological depth and granularity be-
yond previous multidimensional analyses (Biber
and Conrad, 2009). By directly mapping syntactic
patterns onto genre distinctions at both coarse and
fine-grained levels, our method explicitly identifies
syntactic features sensitive to subtle genre differ-
ences, thus notably enriching the theoretical and
methodological scope of genre analysis.

6 Discussion

The results of this study underscore the importance
of incorporating genre structure into syntactic anal-
ysis. The comparison between broader and fine-
grained genres revealed both the stability and vari-
ability of dependency types. While majority of
syntactic relations showed consistent distributions
regardless of genre, others such as Atr, ExD, and
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Figure 1: Comparison of dependency sensitivity ranks between coarse- and fine-grained genres.

Obj were markedly sensitive to the communicative
and stylistic demands of specific genres.

Importantly, the internal heterogeneity observed
within broad genre groups is not a limitation of
genre-based analysis but an opportunity for refine-
ment. Our two-level analysis illustrates that genre
categories are often composed of syntactically dis-
tinct subtypes. Rather than assuming genre homo-
geneity, our approach enables empirical evaluation
of genre cohesion and reveals when fine-grained
distinctions are warranted. This supports a more
dynamic, corpus-driven model of genre.

Crucially, these findings question the adequacy
of relying exclusively on broad genre categories
for syntactic analyses, as such coarse classifica-
tions may level up subtle yet important stylistic
features. Our results align with Biber and Conrad
(2009), emphasizing that communicative, stylistic,
and functional differences in language frequently
manifest at fine-grained levels of genre variation.
For instance, dependency types like ExD, clearly
more sensitive at the subgenre level, illustrate pre-
cisely the kind of stylistic phenomenon that broader
classifications may obscure. Thus, incorporating
multiple granularity levels is essential not only the-
oretically but also practically for linguistic analyses
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that aim for accuracy and depth.

The use of both Max-Min and SD measures fur-
ther allowed us to differentiate between types that
exhibit obvious shifts and those not. This dual per-
spective provided a richer view of how syntactic
preferences are shaped across the genre spectrum.
Moreover, the visual analyses confirmed that vari-
ability is not uniformly distributed; some types
are tightly linked to fundamental syntactic roles
of language, while others are more responsive to
genre-specific stylistic conventions. These results
offer practical implications for areas such as genre-
aware syntactic parsing, authorship attribution, and
language modeling, where understanding genre-
specific syntactic tendencies can improve perfor-
mance and interpretability.

7 Conclusion

This study has presented a two-level genre analysis
of dependency type distributions in the Czech Na-
tional Corpus. By examining both broader genre
categories and fine-grained subgenres, we identi-
fied which dependency relations are structurally
stable and which are sensitive to genre distinctions.
The analysis demonstrated that certain types, such
as Atr, show strong and consistent variation across
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both levels, serving as indicators of informational
density in formal genres. Others, like ExD, re-
vealed their stylistic specificity more at the sub-
genre level, highlighting the expressive features of
narrative and literary texts.

Overall, the findings confirm that genre plays a
critical role in shaping syntactic preferences and
that this role can only be fully appreciated by an-
alyzing data at multiple levels of granularity. By
explicitly examining dependency relations across
multiple genre levels, our study substantially com-
plements foundational multidimensional analyses
(Biber and Conrad, 2009), offering direct syntac-
tic evidence and enhanced theoretical insights that
deepen our understanding of genre-specific linguis-
tic variability.

Future research could beneficially extend these
analyses cross-linguistically or explore computa-
tional approaches to utilize genre-sensitive syntac-
tic patterns in natural language processing applica-
tions. Investigating the consistency of these find-
ings across different languages and genre classifi-
cation frameworks would further clarify the rela-
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tionship between syntactic variation and commu-
nicative context.

Limitations

Despite the insights provided, several limitations
should be acknowledged. First, this study exclu-
sively relies on the SYN2020 from the Czech Na-
tional Corpus, which covers texts mainly from
2015-2019. Consequently, the findings may not
generalize to other time periods or linguistic con-
texts, as language use can evolve considerably even
within relatively short spans.

Second, while SYN2020 offers a robust genre
classification scheme, the hierarchical categoriza-
tion used in this analysis may still obscure more
complex stylistic variations. Certain genres could
contain internal heterogeneity, and additional sub-
classifications might yield further insights.

Last but not the least, dependency frequency
measures alone do not capture the complexity of
syntactic variation fully. Including additional lin-
guistic features such as dependency distance might
enhance the understanding of genre variations.
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Abstract

In this paper, we present the first treebank for
Gbaya, a language from the under-resourced
Niger-Congo family. The language has a rich
system of tonal morphemes and virtually no
affixes. The dependency analysis is based on
a morpheme-based tokenisation and the tree-
bank is also distributed in a word-based Uni-
versal Dependencies version. Several con-
structions are discussed in the paper: gen-
itive construction, clause coordination, sen-
tence particles, adverbial and relative clauses,
serial verb constructions, reported speech, top-
icalization, and focalization.

1 Introduction

This paper presents the first treebank for a Gbaya
language. We have decided to follow the tokeniza-
tion proposed by Roulon-Doko (1995). In this
previous work, the analysis considers many tones
as autonomous units that combine with root lex-
ical tonal pattern for grammatical reasons; there
are called grammatical tones (Hyman, 2016; Rolle,
2018). These tones are placed after the deter-
mined term. In the case of verbs without lexi-
cal tonal pattern, the tone is attached to the verb
base and is therefore always indicated beforehand.
In order to encode this tokenization level, we use
the mSUD framework (Guillaume et al., 2024).
mSUD was designed for morpheme-based level
annotation; it is a variant of the Surface Syntac-
tic Universal Dependencies (SUD) (Gerdes et al.,
2018a) annotation schema.! In this paper, we will
used the term “morpheme” also for units that rep-
resent tones. We will consider three kind os to-
kens: roots, clitics, and inflectional morphemes
(which are mainly tonal tokens).

'The mSUD corpus is available at https:

//github.com/surfacesyntacticud/mSUD_Northwest_
Gbaya-Autogramm.
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The corpus is also available? in the Universal
Dependencies (UD) framework (de Marnefte et al.,
2021). To meet the UD tokenisation requirements,
we provide automatic conversion to the UD for-
mat, in which tones are not expressed as separate
tokens.

The corpus is made up of three tales. The tales
in Gbaya are a repertoire without specialists. The
language used to tell tales is the language of ev-
eryday life, with no stylistic form of its own. The
storyteller, whether male or female, young or old,
takes the floor spontaneously during a storytelling
session. These three tales were recorded in 1970 in
the village of Ndongué (Central African Republic)
during traditional storytelling evenings by Paulette
Roulon. Tale T16-C6, which tells the story of the
woman fishing at the dam whose baby was swept
away by the water after the dam burst, opened the
session. It was told by Anna Zangé, a woman
in her forties. This was followed by tale T9-C7,
which tells the story of the brother and sister who
went on a hunting camp, which was then told by
Yvonne Yai-sd a young girl of around 17. Tale
T24-C59, which tells the story of Wanto and the lit-
tle cob, was told at another session by Hélene Diii,
a young woman in her thirties. The Table 1 gives
an overview of the length of each tale in the tree-
bank mSUD_Northwest_Gbaya-Autogramm.

Northwest Gbaya (ISO: GYA, WALS: gbk, Glot-
tocode: nort2775) is part of the main linguistic
group Gbaya-Mandja-Ngbaka, an Ubangian lan-
guage family (a branch of the Niger-Congo phy-
lum, Adamawa Ubangi). It is spoken in the north-
west of the Central African Republic (CAR) and
in the central-eastern part of Cameroon. It is
subdivided in six dialects: four in CAR [bodoe,
bokpan, bopina, bHugli], usually named Gbaya-
kara, and two in Cameroon [60ya, yadyuwee]. In

2ht’cps ://github.com/UniversalDependencies/UD_
Northwest_Gbaya-Autogramm
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audio length | # of sentences # tokens # tokens
(morph-based) | (word-based)
T16-C6 321s 143 1,363 847
T9-C7 178s 79 820 503
T24-C59 359s 181 1,621 1,067
TOTAL 858s 403 3,804 2,417

Table 1: Sizes of the 3 samples of the corpus mSUD_Northwest_Gbaya-Autogramm (version 2.15).

1996, there were 265,000 speakers: 200,000 in the
western part of CAR and 65,000 in the central-
eastern part of Cameroon. This paper deals with
the Gbaya bodoe, a Northwest Gbaya dialect spo-
ken in Central African Republic. The annotation
is based on a dictionary from Roulon-Doko (2008)
and a complete grammar, based on a 4h50 oral cor-
pus of spontaneous speaking, collected in the field
between 1970 and 2013, processed with Toolbox
and Elan, glossed and translated into French, by
Roulon-Doko.

The consonant system has three glottalized con-
sonants (b, d, ?), four labio-velars (kp, gb, ngb,
nm), oral consonants (both voiceless and voiced)
and a complete range of nasals and semi-nasals.
There are seven oral and five nasal vowels. Gbaya
is a tonal language with two levels and four tones
(H, L, LH, HL). All vowels carry a tone. Gbaya syl-
labic structure includes open and closed syllables,
but no initial vowel.

Gbaya is an isolating language with very little
morphology and no agreement at all. Gbaya re-
lies minimally on derivation but makes strong use
of compounding, marked in writing by a hyphen
between components (e.g. g&é-fio ceremony sp.),
which is also used for adjectives-adverbs with a
reduplicated structure (e.g. badam-badam irregu-
larly arranged).

The lexemes are thus simple, compound, or
structurally reduplicated. They are distributed
across 18 categories (Roulon-Doko, 2008). Gbaya
has verbs, non-verbal predicates, nouns and four
subcategories of adjectives. The main lexical cat-
egories, VERB (10%), NOUN (50%), and ADJ
(32.6%), have unrelated lexical stocks. For nouns,
composition is very important (47.6%) and deriva-
tion very little used (3.7%).

Word order is very strict. Gbaya is an SVO lan-
guage, that also makes use of non-verbal predica-
tion. The subject is compulsory, except for some
construction that will be described below.

In Section 2, we explain how the tone system
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is encoded as “morphemes” in the mSUD frame-
work. The Section 3 describes the principles used
for defining the maximal units. Several interst-
ing contructions of Gbaya are described in Sec-
tion 4, together with the proposed analysis in the
treebank. The last Section 5 is dedicated to the
conversion to the UD treebank.

2 The morpheme-based annotation

Verb inflection in Gbaya is marked by tone alter-
nations, possibly accompanied by affixes. Verbal
lexemes have no lexical tonal pattern, the tonal
pattern they carry systematically comes from the
TAM marker and is identical for all. The TAM
verbal system is organized in three moods (Realis,
Virtual and Command) and two aspects (Perfec-
tive and Imperfective). Tense is not marked on
the verb in Gbaya (Roulon, 1975; Roulon-Doko,
1994). Verbs always express a process where the
obligatory subject is either external to the process
(transitive construction = transitive voice) or in-
cluded in the process (intransitive construction =
middle voice).

2.1 Tonal tokens

Tonal tokens, or morphotonemes (Meeussen,
1967), are inflectional morphemes that impose
tonal patterns or trigger tonal alternations. Three
cases of tonal tokens are discussed.

TAM markers. The 19 TAM markers are all
tonal tokens. They include a verbal pattern that we
place in front of the verb root (R) for the sake of
regularity, even if they contain suffixal elements.
For TAM markers, we follow the UD annotation
scheme: they receive upos=AUX and depend on the
root by a aux relation: see sentences (1) and 2).3

In fact, TAM marker are distributional heads, because
they control the distribution of the verb forms, which is dif-
ferent between finite and non-finite forms. In consequence,
auxiliaries are generally treated as heads in SUD. Due to the
particular status of Gbaya’s TAM markers, which are only in-
flectional morphemes, we have treated them as dependents,
following UD.



(1) Wanto kiir
H-kur
NPR  IPFV-get_up

‘Wanto gets up.’

subj
root

wanto H- kur
PROPN AUX VERB
wanto H ur
GE=Wantd GE=INAC GE=se_lever
RX=NPR RX=MV RX=V
2) me hér
mé-B H-her-VV
2SG-INJ INJ_IPFV-wrap-DUR

‘Wrap it.’

subj root

det
-VvV
DET
R4

GE=DUR

-B
AUX
-B

GE=INJ

H-
AUX
H-

GE=INJ-INAC

her
VERB
her

mé
PRON
mé

GE=2SG GE=emballer

RX=PERS RX=MV RX=MV RX=V RX=MOD

In (1), we show the realis imperfective (IPFV),
which is realized by a high tone H-. In (2),
we show the injunctive-imperfective (INJ_IPFV),
which is also realized by a high tone H- on the
verb, but also imposes a low tone -B on its subject,
which must obligatorily be a personal pronoun.
Such a construction forces us to make choices
when converting the treebank to the word-based
UD annotation scheme. The fusion of the per-
sonal pronoun and the low tone could be analyzed
an alternative form of the pronominal subject (our
choice) or with an auxiliary bearing a pronominal
index. If the second case is common in many lan-
guages, it would have been uncommon in Gbaya,
which has no other cases of pronominal indices
and where clauses always have an overt subject.

The floating tone -H. There are regular tonal
modifications linked to the presence of a floating
high tone -H, which occurs between two words. It
modifies the tonal pattern of the first word depend-
ing on the first tone of the second word accord-
ing to fixed rules, except in the case of a high pat-
tern. This floating high tone can mark grammati-
cal distinctions (functioning as a supra-segmental
marker, TM in the glosses). It occurs in two con-
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(3) ?¢ kayd ghand soni
BHa-kai-H gbapa-H

3SG PFV-gather-MT hard_part-MT sesame
‘He collects sesame seeds.’

subj root comp:obj
aux aff

kai
VERB
kai

GE=ramasse

udep comp

BHa-
AUX
BHa-

-H
X
-H

GE=MT

sunu
NOUN

gbana
NOUN
gbam

ADP
sunit

GE=ACC GE=partie_dure GE-MT GE=sésame

RX=MV RX=V RX=FCT RX-N RX=FCT RX-N

4) daa kb bém
father of child
‘The childs father.

iscourse:sp

dep comp

kd
ADP
k5

GE=de

bém

NOUN

bém
GE=enfant

RX=FCT RX=N

texts. Either (i) it is structurally attached to certain
words (preposition, perfective verbal marker, etc.),
involving no choice on the part of the speaker, sim-
ilar to class markers, for instance (as the first -H
in (3)); or (ii) it functions as a connective link-
ing the two nouns of a genitive phrase (second -
H in (3)) contrasting with the genitival SN with
segmental connective k3 (4).

In the first case, it is analyzed as an affixe of
first word, with upos=X and linked to the root by a
relation aff (it represents 75% of the occurrences
in the treebank). In the second case, it is analyzed
with upos=ADP, like the real ADP k3. In SUD, ADPs
are analyzed as the head of the adpositional phrase
and the noun depends on the ADP by a relation
comp.

Multicategory markers. Muticategory markers
are suffixes or morphotonemes that can combine
with lexemes of different parts of speech. We treat
all of them as suffixes and give them upos=DET.
They are the anaphoric -i7, the locative -¢, the in-
sistent -V polar tone, the durative -VV, the suffix
-a (definite, nominalizer). They are not exclusive
from each other. See (5) and (6).



(5) dopadii
dop-H-a-ii
behind-MT-NMLS-ANAPH

13 9
After that
et
det
det
aff
oy -H -a -ii
ADJ X DET DET
dy -H -a -1l
GE=aprés GE=MT GE=NMLS ~ GE=ANAPH
RX=AR RX=MOD RX=MN RX=MOD

(6) ?a gdiii
?a H-gai-VV
3sG IPFV-bail-DUR
‘She bails (the water) for a long time

)

subj

aux /d;et\’
2 H- gai -VV
PRON AUX VERB DET
2 H gai -V
GE=3SG GE=INAC  GE=écoper GE=DUR
RX=PERS RX=MV RX=V RX=MOD

(7) ?dm té-fe
?am té-B-fe
1SG VIRT-IPFV-die

‘I'm going to die.

T A

2am té-B- fe
PRON AUX VERB
2am té-B- fe
GE=1SG GE=VIRT-INAC ~ GE=mourir
RX-PERS RX=MV RX=V

(8) npindm
nim-H-dm
name-MT-1SG

‘ b
My name
subj
udep comp
nin -H =am
NOUN ADP PRON
Jin -H 2am
GE=nom GE=MT GE=1SG
RX=N RX=FCT RX=PERS
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(9) bdm
H-ba-am
INJ_IPFV-catch-1SG

‘Catch me’

ubj root

aux mod

aux M
H- ba =m
AUX VERB PRON
H ba 2am
GE=INJ-INAC GE=prendre GE=I1SG
RX-MV RX=V RX-PERS

2.2 Clitics

Personal pronouns have a free form when they are
used as a subject and placed before the verb (cf.
?dm in (7)). When they are placed after any term,
they cliticized on it and loose the initial consonant
when it is the glottal /?/ (cf. =dm in (8) and (9))

All personal pronouns are treated in this way,
even those that begin with a different consonant
and have the same form in all positions (2SG mé
vs =mé, 3PL wd VS =wa)

3 Sentence segmentation

Every verb has an overt subject, except in two
constructions, relative clauses and coordination
of clauses: two successive clauses that share the
same subject can be coordinated without repeating
the subject before the verb in the second clause.
See for example sentence (10).

This gives us a very simple criteria to segment
our spoken corpus into sentences: a sentence con-
tains one and only one non-subordinated verb with
a subject. A coordinated clause with the main
clause will be attached the same sentence if and
only if the verb has no subject. This follows the
prescriptions of previous spoken corpora (Kahane
et al., 2021).

Additionally, there’s a case of close coordina-
tion without an explicit marker: when two clauses
share the same subject, the subject is omitted in
the second clause. This subject omission, which
goes against the norm of repeating the subject, is
annotated with conj:coord, linking the second verb
(without subject) to the first.



(10) wa dé ne sddaka k3a

red  hogdds

h) ne md

3pL IPFV-do CIRC celebration of-3SG only for_a_long_time IPFV-dance CIRC thing

kddf
wholly

‘They just celebrate her for a long time and they dance until they’re exhausted.’

root

conj:coord

mod

subj comp:obj
aux udep aux mod
wa H- de ne sadaka kd =a ea H- yo ne md kadi
PRON AUX VERB PART NOUN ADP PRON ADV AUX VERB PART NOUN ADV
wa H de né sadaka k3 2a Ped H- w né md kadi
GE=3P GE=INAC GE=faire GE=CIRC GE=féte GE=de GE=3SG GE culement GE=INAC GE=danser GE=CIRC GE=chose GE=totalement
RX=PR RX=MV RX=V RX=MV RX=N RX=FCT RX=PERS RX=ADV nWe RX=MV RX=V RX=MV RX=N RX=ADV
(11) 2am kpdwa (12) ¢k fan  ydk nd
?B-am coord coord
and_so-1SG IPFV-find-3PL then and_then flour IPFV-leave NEG
‘And so I met them’ ‘Then the flour didnt leave again’
cc root
subj root
cc
aux comp:obj ce
B- 2am H- kpa =wa Sub)
CCONJ PRON AUX VERB PRON aux mod
B 2im H o wa Y
GE=et_donc GE=1SG GE=INAC GE=trouver GE=3PL ee ka fou H- yak na
) : ) CCONJ CCONJ NOUN AUX VERB PART
RX=COORD RX=PERS RX=MV RX=V RX=PERS .
ree ka Sfuu H- yak na
GE=puis GE=alors GE=farine GE=INAC GE=partir GE=NEG
RX=COORD RX=COORD RX=N RX=MV RX=V RX=MV

4 Some syntactic constructions

We give an overview of several syntactic construc-
tions, some of them unusual in the current UD col-
lection, such as the reported speech construction.

4.1 Sentence coordinating conjunction

Clauses are usually coordinated, expressing the
speaker’s enunciative choice. There are eight coor-
dinating conjunctions (plus four variants), such as
Pd-n¢ ‘and now’, kd ‘and then’ or B- ‘and so’ a low
tone on the subject personal pronoun (11). The
coordinating conjunction ?¢¢ ‘then’ can combine
with all the others coordinating conjunctions (12).

4.2 Sentence particles

In addition to the coordinating conjunctions,
Gbaya has a system of nine enunciative particles,
which are always placed at the end of a clause
and serve an enunciative function by specifying
the speakers point of view. We categorize them
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as PART and introduce the relation discourse: sp
(sp for sentence particle), already used for Chinese
treebanks (Leung et al., 2016).

The sentence particles must be distinguished
from the discourse markers, which are analyzed
as interjections (INTJ) and receive the function
discourse (without an extension).

4.3 Adverbial clauses

In SUD, subordinating conjunctions are analyzed
as the head of the clause, with the verb as a
comp (13).

In Gbaya, however, many subordinate clause re-
lationships are not marked by a subordinating ele-
ment; rather, it is the verb form itself that marks
the subordination. These are the TAM-bound
forms. We provide the example of the hypotheti-
cal, which renders the clause dependent on a main



(13) kaa pi Pérda k> giié

when-3SG If’FV—put hand-MT-3SG in fish_hole and_then fish_hole
‘When she puts her hand in the fish hole, it’s a fish hole all right.’

comp:obl

cpnfpiobj  udep comp

ka
SCONJ
ka

R%ér
NOUN

=2
PRON
%

-H
ADP
-H

pi
VERB
n

RX-SUB RX-PERS RX-MV RX=V

clause that must follow (see example (14) where
the subordinative clause is in blue).

4.4 Relative clauses

There is no relative pronoun in Gbaya, but only
one pure relativizer n¢, which is analyzed as a sub-
ordinating conjunction. In 11 of the 18 examples
of our treebank, the subject is extracted and the
clause has a gap in the subject position (see (15)
where the relative clause is in blue and the domain
name in orange).

Object relative clauses have also a gap in the
object position, but in locative relative clause there
is an adverb in the extracted position. Gbaya has
also an original construction with a nominalized
verb as the antecedent, which must be repeated in
the relative clause (16).

4.5 Serial verb construction

Serial verb constructions consists of the expansion
of a verb in predicative position by another verb
in the infinitive (perfective, imperfective, or vir-
tual), within the limit of a sequence of three verbs
V1.TAM V2.INF [V3.INF]. In the treebank, V1
functions as the root, V2 is linked to V1 by a
compound: svc relation (17).

4.6 The reported speech

Reported speech constitutes an original construc-
tion in Gbaya, combining two clauses and two
enunciations. These two clauses are interde-
pendent neither subordinated, as in subordina-
tive clauses, nor sequential, as in coordinated
clauses. The first clause, referred to as the “quot-
ing speech”, introduces the speaker; the second,
the “quoted speech’, provides the content of the
discourse. Without going into the specifics of this
construction, it is important to note that the quoted
speech alone is sufficient to establish reported dis-
course. The quoting speech is rarely verbal and

kd
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gué kd gué

and_then fish_hole

2d hig-hi
BE-LOC just_here

root

conj:dicto comp:obl

ka
CCONJ
ka

ka
CCONJ

hgg-hg
ADV
hig-hg

GE=ETRE-LOC  GE=ici_mé

gaé
NOUN
giié

RX-PRED RX=ADV

is often limited to the speakers name (eventually
followed by a particle, the most common being
ndé). The quoted speech may begin with a men-
tion of the addressee, which can be followed by the
particle na. Note that ndé have the primary role
of being a sentence particle expressing interroga-
tion, and na have the primary role of being a verb
modifier expressing negation. We analyze both
the speaker and the addressee with a new relation
which we call discourse:participant. See (18)
and (19).

4.7 Topicalization

In Gbaya, topicalization brings a noun or noun
phrase (the topic) to the front of the sentence,
followed without pause by the comment. When
the subject occupies this initial position, specific
markers (a resumptive pronoun, a topicalization
particle, or both) are required to indicate its topi-
cal status. Moving a direct object or oblique com-
plement to the front of the sentence is enough to
topicalize it, sometimes reinforced by a topicaliza-
tion marker. If the object is animate, a resump-
tive pronoun follows the verb; if it is inanimate,
the position remains empty. Another construction
topicalizes the verb by placing a verbal noun first,
followed immediately by the same verb.

4.8 Focalization

In Gbaya, noun focalization is marked by the iden-
tifiers né or mé-né / md-né. The sentence begins
with this identifier, followed by a clause in which
the focused element functions as subject, object,
or circumstantial complement. Such a construc-
tion exhibits a cleft extraction that splits the verbal
predication into two parts. Only né combines with
the potential verb form to express negation, unlike
mé-né, which occurs only in affirmative clauses.
Verbal focus uses né, functioning like an applica-
tive suffix placed after the conjugated verb, target-



bé ]

(14) Wanto mé  né-sid mée kdt
NPR 2SG HYPO-PFV-return 2SG-INJ INJ_IPFV-collect little flour
‘Wanto if you return, take some flour.’
root
discourse:participant
vocative
cc subj comp:obj
det
s4 0 dan kb =3 Wanto mé né-BHa- si mé -B H- kai bé fau
CCONJ DET NOUN ADP PRON PROPN PRON AUX VERB PRON AUX AUX VERB ADJ NOUN
sa 2% dan k3 %a Wanto mé né-BHa- si mé -B H- kai bé St
GE-mais GE-r1 GEoami GE-de GESG GE-Wano GE-2SG  GECHYPOACC  GE-sen alle 6256 GE-NI GECNNAC  GE-ramssser  GE-peit  GE-firine
RX-COORD  RX-MN RN RXSFCT  RX-PERS  RXANPR RX-PERS Ry RV RXPERS  RXAMY R R RN RN
(15) ka nd yere ne¢  gbte bokdnda ném bd> nd
and_then fat buffalo REL PFV-kill-MT sister-MT-3SG IPFV-suit yet NEG
‘The way buffalo fat dulled his sisters senses is just unbelievable.’
root
cc
comp:obj mod
mod
ka nd -H yéreé ne BHa- gbe -H bokana -H =a H- Jem 65 na
CCONJ NOUN ADP NOUN SCONJ AUX VERB X NOUN ADP PRON AUX VERB ADV PART
kd ns -H eéré né BHa- gbe H bokapi -H % H Jem 65> nd
GE=alors GE~=graisse GE=MT GE=buffle GE=REL GE=ACC GE=tuer GE=MT GE=socu GE=MT GE=38G GE=INAC GE=suffire GE=encore GE=NEG
RX-SUB RN RX-FCT RN RX-SUB XY RX- RX-FCT RXN RX-FCT RN Ry R RX-ADY XY
Pér koo bém mbeé 70k md  nd kd

(16) koda né
NV-give_birth REL LOGSG PFV-give_birth-MT child amazing IPFV-see thing DISC and_then

bémi Pd-n¢ det dén-kéyén 700yt
child-ANAPH TOP PFV-dMT tall_(6_8_years_old) of_course
‘Having surprisingly given birth to a child, she realizes that the child is of course grown up [6-8 years].’

root
parataxis:comp

discourse:sp

dislocated:obl
discourse:sp
Gomp:obi Gompipred
aux att
Hia- ko né %i BHa- ko H bém mbe H- 2ok ms ni ki bem i %ni  BHa- de Ho dnkéyén 206yE
AUX VERB scony PRON AuX veRs X NOUN PART AuX VERS NOUN  PART  CCONJ  NOUN oET oET AUX VERB X Ay PART
Hid- ne 2 BHa- ko H bém mbé H ok m ni ki bém it i-ni BHa- de H Ey-kéréy Poiye
v ‘ o G G . Gen : - s fenbn GEANAPH  GE-TOF A o Gees e-grade
o R bk w RX-DISC RX-COOR e x e e e
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(17) ?eéi nee kpéé yi
V1 V2
LOGSG PFV-go-MT INF_IPFV-close river

‘I’'ve gone to block the river (scoop fishing).’

sipant root
S| compound:svc
aux aff aux comp:obj
2¢i BHa- ne -H Haa- kpe yi
PRON AUX VERB X AUX VERB NOUN

2t BHa- ne -H Had- kpe 3i
GE=LOGSC GE=ACC GE=aller GE=MT GE=INF-INAC GE=fermer

RX-PERS RX=MV RX=V RX=MOD RX=MV RX=V RX-N

(18) ?d-n¢ wa  wanto mé 1é-7D
and_now they Wanto you lying down
di
where
‘and now they (say): Wanto, where do you want
to sleep?’

root
discourse:participant

vocative

comp:obl

?a-n¢ wa wanto mé té-B- 2 dii
CCONJ PRON PROPN PRON AUX VERB ADV
2d-né wa wanto mé 1é-B- 2 dii

oild_g GE=3PI GE=Wint GE=2SG GE=VIRT-INAC GE=s'étendre G

RX=COORD RX=PERS RX=NPR RX=PERS RX=M\ RX=\ RX=INTER

ing the immediately following element: the ob-
ject (with transitive verbs), a circumstantial com-
plement (with intransitives), or, if no complement
follows, a verbal noun derived from the same verb.

5 UD version of the treebank

Like for the mSUD annotation, the UD version of
the Gbaya treebank is produced in two steps. First,
the word tokenisation is modified to match the syn-
tactic word level expected by UD. Then the regular
conversion for SUD to UD (Gerdes et al., 2018b)
is used to produce the UD version.

5.1 Word-level tokenisation

Word-level tokenisation is obtained from the origi-
nal annotation by merging inflectional morphemes
with the tokens to which they are attached.

There are few cases where the inflectional mor-
pheme is not directly syntactically related to its
neighbour token. In the example below, the suf-
fix -B is not syntactically linked to the previous
token ?¢éné. We have built a dedicated heuristic to
compute the necessary syntactic structure after the
fusion: in the example, we want to keep the subj

relation in the final structure.

vocative

subj
aux
[ aux ]
?06-?ai P€ng -B H- te
upos=NOUN upos=PRON upos=AUX upos=AUX upos=VERB
lemma=?6-ai lemma=?¢né lemma=-B lemma=H- lemma=te
GE=vous_la GE=2PL GE=INJ Aspect=Imp GE=venir
RX=N Number=Plur Mood=Jus GE=INJ-INAC RX=V
Person=2 RX=MV Gloss=INJ-INAC-
PronType=Prs Mood=Jus
RX=PERS RX=MV

After affixes merging, the example above is con-
verted into:

vocative

subj ]

?06-?ai PEng te
upos=NOUN upos=PRON upos=VERB
lemma=2¢-?ai lemma=2éné lemma=te
Gloss=vous_la Gloss=2PL Gloss=venir
MGloss=vous_la MGloss=2PL-INJ MGloss=INJ-INAC-venir
MSeg=?06-?ai MSeg=?¢éné-B MSeg=H-te
RX=N Number=Plur RX=V

Person=2
PronType=Prs
RX=PERS

Note that in the word-based version, the
morpheme-based analysis is indicated in the MSeg
and MGloss features.

5.2 Conversion to UD

The annotation obtained in the previous step is not
a regular SUD format. Nevertheless, the univer-
sal conversion from SUD to UD can be applied
because the Gbaya word-level format is between
SUD and UD: adpositions are heads, as in SUD,
and auxiliaries are dependent, as in UD. Thus,
only a subset of the conversion rules is activated
during the conversion process. With sentence (19)
the 3 annotation formats are given: first the an-
notated format at morpheme level, then the SUD
annotation at word level and then UD annotation
(also at word level).

6 Conclusion

The Gbaya treebank is the first treebank of a new
genus within the Niger-Congo family, and only the
Fourteenth treebank (along with Tswana, Yoruba
and Wolof) of the greater Niger-Congo family,
which comprises over 1,500 languages, including
the 400 Bantu languages. Gbaya differs from
Bantu languages in the absence of nominal classes
and agreement rules. It has a highly developed
tonal inflection system, but virtually no affixes.
We have chosen to develop a morpheme-based
treebank in order to highlight the elegance of this
language’s grammatical system and to have a re-
source that combines the interlinear glosses pre-
viously developed by Paulette Roulon-Doko with
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ké bém nd éi nee

(19) daa

kpéé

yi

father of child DISC LOGSG PFV-go-MT INF_PFV-close river

‘[She says] To the childs father I go to block the river.’

discourse:participant

iscourse:sp

root

compound:svc

dep comp aff aux comp:obj
daa kd bém na 281 BHa- ne -H Haa- kpe yi
NOUN ADP NOUN PART PRON AUX VERB X AUX VERB NOUN
daa k3 bém na 260 BHa- ne -H Haa- kpe W
GE=pere GE=de GE=enfant GE=DIS( GE=LOGSG GE=ACC GE=aller GE=MT GE=INF-INAC GE=fermer GE-=riviere
RX=N RX=FCT RX=N RX=DISC RX=PERS RX=MV RX=V RX=MOD RX=MV RX=V RX=N
discourse:participant
discourse:sp
[ udep comp subj compound:svc comp:obj
( 11 ) { 1 11
daa kd bém na éi nég kpéé yi
upos=NOUN upos=ADP upos=NOUN upos=PART upos=PRON upos=VERB upos=VERB upos=NOUN
aa 5 é lemma=na lemma=2¢éi lemma=ne pe yi
Gloss=pére Gloss=de Gloss=enfant Gloss=DISC Gloss=LOGSG Gloss=aller Glo: Glo: é
MGloss=pére MGloss=de MGilo: MGloss=DISC MGloss=LOGSG MGloss=ACC-aller-MT MGloss=INF-INAC-fermer MGloss=riviere
MSeg=daa MSeg=kd MSeg=bém MSeg=na MSeg=2éi MSeg=BHa-ne MSeg=Haa-kpe MSeg=yi
RX=N RX=FCT RX=N RX=DISC Number=Sing RX=V RX= RX=N
PronType=Log
RX=PERS
discourse:participant
discourse:sp
nmod
[ case nsubj compound:svc obj
{ { Y 1 3
daa kd bém na €i neg kpéé yi
upos=NOUN upos=ADP upos=NOUN upos=PART upos=PRON upos=VERB upos=VERB upos=NOUN
aa 5 é lemma=na lemma=2¢éi lemma=ne pe yi
Gloss=pére Gloss=de Gloss=enfant Gloss=DISC Gloss=LOGSG Gloss=aller Glo: Glo ivie
MGloss=pere MGloss=de MGloss=enfant MGloss=DISC Logophoric=Yes MGloss=ACC-aller-MT MGloss=INF-INAC-fermer MGloss=riviere
MSeg=daa g=kd g=bé MSeg=na MGloss=LOGSG MSeg=BHa-ne MSeg=Haa-kpe MSeg=yi
RX=N RX=FCT RX=N RX=DISC MSeg=?éi RX=V RX=V RX=N
Number=Sing
PronType=Prs
RX=PERS

syntactic analysis. The treebank is also distributed
in a word-based UD version, where morphologi-
cal information remains accessible in the MSeg and
MGloss features.
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Dative alternations in less-researched syntactic patterns of standard Croatian
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Abstract

Dative alternation in double object
constructions is a frequently researched
syntactic phenomenon, having been
investigated across world languages.
Consequently, even relatively smaller and
under-resourced languages like Croatian
have seen influential studies on the topic.
Recent syntactic and semantic analyses of
verbs in standard Croatian have identified
less-explored  instances  of  dative
alternation. This contribution aims to
describe the alternation between dative case
and prepositional phrase for the non-
agentive and intransitive uses of the verb
sluziti (to serve'), as well as the dative
alternation for the agentive and transitive
uses of the verb izbjeci ('to avoid').

1 Introduction

The phenomenon of dative alternation (dative
shift) closely related to double object construction
(DOC) has a prominent role in linguistic theory,
particularly within generative grammar (Chomsky
1955/1975, Larson 1988, Pesetsky 1995), though
it is also explored in other linguistic frameworks
(Goldberg 1995). Since Chomsky (1955/1975)
and earlier it has been noted that there exists a
class of English verbs that show up in two
different syntactic patterns and pose a problem for
syntactic theory on multiple levels (case-marking
of two ‘bare’ objects, two syntactic patterns for
the same meaning). Verbs like give, for instance,
may appear in the canonical ditransitive pattern
(John gave a letter to Mary > Agent[NP] V
Theme[NP] Recipient[PP]) or in the DOC pattern,
where two prepositionless objects are required
(John gave Mary a letter > Agent[NP] V

1 The same is sometimes claimed for English too (Larson
1998).

Recipient[NP] Theme[NP]). The phenomenon
has been extensively studied in English and has
given rise to the stipulation of layered structure for
the Verb Phrase (vP-shell, Larson 1988).
Terminological preferences vary — some authors
prefer dative shift (Larson 1988), while others opt
for dative alternation (Levin and Rappaport
Hovav, 2005). A similar construction has been
noted in Croatian, though scholars advise against
applying the term double object construction in
this context. Instead, they refer to it as dative
alternation (Zovko Dinkovi¢ 2007). As a case-
marking language, Croatian  expresses
grammatical relations and semantic roles through
morphological case, and two objects of a single
verb are usually marked differently. In the
prototypical situation which describes a transfer
of a Theme from an Agent to a Recipient, and is
expressed through “give”-verbs, an Agent is
realized as nominative NP, Theme as accusative
NP and Recipient as dative NP. Interestingly, a
small group of Croatian verbs (approximately
eight) also allow an alternative syntactic pattern in
which the Recipient is marked with the accusative
case (as a direct object), while the Theme appears
in the instrumental case. This construction
resembles English dative alternation in that the
Recipient can appear in two different
morphological forms. In Croatian Recepient
alternates between indirect and direct object as in
la-1b.!

1a)

Lena je posluzila gostima ¢aj.
Lena  servessepast guestspat.rL teaaccsc
‘Lena served tea to the guests.’

1b)

Lena  je posluzila goste cajem
Lena  servessgpast guestsacc.pL teainst.se

‘Lena served guests the tea.’
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Zovko Dinkovi¢ (2007) points out that the dative
alternation in Croatian serves to increase the
affectedness of the Recipient which is achieved by
shifting it to the direct object position i.e. by using
the accusative case. Belaj and Tanackovi¢ Faletar
(2017) further argue that this syntactic shift serves
to topicalize and focalize the Recipient, and also
suggest that the instrumental-marked NP can carry
two semantic roles: Theme and Instrument. In the
pattern with the dative case in its prototypical
semantic role of Recipient, the construction is
unmarked. In contrast, the alternation where the
direct object in the accusative case takes a semantic
role of a Recipient, accompanied by the
instrumental-marked Theme, is syntactically and
stylistically marked. Various theoretical accounts
have been proposed to explain these alternations.
Some researchers argue that the constructions
differ semantically and thus correspond to two
distinct verb entries with different
subcategorization frames (Oehrle 1976, according
to van Gelderen 2013), while others claim that one
construction is derived from the other (Larson
1988, Baker 1997), assuming a single lexical entry
with approximately the same semantic roles.

2 Analysis of the non-agentive
intransitive use of the verb sluZiti (‘to
serve')

Introductory analysis of the ditransitive dative
alternation of the verb siuziti (‘to serve’) in
Croatian, where a direct object (Theme) in the
accusative case and an indirect object (Recipient)
in the dative case (pattern Agent[NP_Nom] V
Theme[NP_Acc] Recipient[NP_Dat]) can
alternate with relatively similar constructions
featuring a direct object (Recipient) in the
accusative case and an indirect object (Theme) in
the instrumental case (pattern Agent[NP_Nom] V
Recipient [NP_Acc] Theme[NP_lInst]), pertains
to the agentive use of this verb in its primary
meaning. This meaning can be broadly defined as
'to offer something to guests or clients' and could
semantically be classified within the “give” verbs
(according to Levin 1993).

However, prior analyses have focused exclusively
on the agentive ditransitive construction within
the semantic group of “give”-verbs. The verb
sluziti ('to serve") is polysemous, and its meaning
as a ‘“give”-verb — along with this agentive
ditransitive usage — is not its only one. A relatively
common non-agentive use exists, meaning 'to be

serviceable or suitable for something', as in the
following grammatical sentence 2a):

2a)

Sport  sluzi  za jacanje
svijesti.

Sport  servessg for strengtheningacc.se
awarenesScen.sc

‘Sport serves to strengthen awareness.’

On the level of syntactic realization, we can
formally represent this realized pattern as
Theme[NP_Nom] V  Purpose[PP_zat+Acc],
seemingly without an expressed semantic role of
Recipient. This prepositional phrase (za ‘for’ +
jacanjepccse ‘strengthening’) is interchangeable
with a noun phrase in the dative case
(jacanjuoatsc), Wwhile the sentence remains
grammatical and retains the same meaning, as in

2b):

2b)

Sport  sluzi jacanju
svijesti.

Sport  servesse strengtheningoat.se
awarenesscen.sc

‘Sport serves to strengthen awareness.’

The semantic role of Purpose, which is
prototypically realized in (2a) by the prepositional
phrase za ‘for’ + accusative NP, is realized in (2b)
with the dative case (Theme[NP_Nom] V
Purpose[NP_Dat]). The dative case is more
commonly associated with the semantic roles of
the Recipient, but in this instance, the appearance
of the dative NP does not alter the semantic role
of Purpose.

We hypothesize that the reason for this lies in the
fact that, in such sentences, the Recipient of the
action of serving a purpose for someone is not
overtly expressed in the sentence. Semantically, at
a logical argument-structure level of the event, an
action in which no one benefits from the notion of
“serving” is impossible. Thus, it can be presumed
that, in its full form (Theme[NP_Nom] V
Recipient[NP_Dat] Purpose[PP_za+Acc]), the
sentence is as in (2c):

2C)

Sport  sluzi  drzavi za
jaCanje svijesti.

Sport  servessg Statepar.sc for

strengtheningacc.sc awarenesScen.sc
'Sport serves the state to strengthen awareness.'
The alternation between (2a) and (2b) could
therefore be explained as an instance of
grammatical metonymy (Ruiz de Mendoza Ibaiiez
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& Pérez Hernandez, 2001: 334). Specifically,
since an essential participant in the action (in this
case, the Recipient in the dative case) is
unexpressed as an argument, the next argument in
the structure (though it fulfils a completely
different semantic role) appears in unexpected
grammatical form due to recategorization,
replacing the prototypical prepositional phrase.
Thus, this alternation between the dative case and
the prepositional phrase in the meaning of the
imperfective verb siuziti (and its perfective
counterpart posluziti) is both possible and
grammatical.

3 Dative alternations in specific group of
motion verbs

In Section 2, it was shown how the dative case
alternates with a prepositional phrase, covering
the semantic role of Purpose in the intransitive
syntactic pattern when an important member
(Recepient) of the argument structure in non-
agentive usage was not expressed. In this chapter,
we will analyze in more detail the uses of the verb
izbjeci (‘avoid, escape', perfective), a polysemous
verb that is relatively frequent in the Croatian
language. At the surface level, we can say that this
is a motion verb, but upon deeper classification,
the first two distinct meanings identified in the
analysis of examples (3a-3b) and (4a-4b) fall
under “avoid”’-verbs (according to Levin 1993).
In the first distinct meaning, which we can define
as 'to do everything to prevent anything
unpleasant or unwanted from happening, a
possible alternation between accusative and
dative case in the same structural position was
observed without a change in the semantic role.
Thus, in example (3a):

3a)

Taj krvolok izbjegao je progon.

That bloodsucker escapessspast  persecutionacc.se
‘That bloodsucker escaped persecution.’

The prototypical pattern is transitive and has the
Theme marked with the accusative case
(Agent[Nom] V Theme[Acc]), but the Theme can
also appear in the dative case (Agent[Nom] V

2 A detailed study of dative arguments with verbs of motion
in South Slavic languages can be found in Pali¢ 2010, pp.
239-267.
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Theme[Dat]), which is not prototypical role for
dative case.

3b)

Taj krvolok izbjegao je progonu.

That bloodsucker escapessspast  persecutionpar.sc
‘That bloodsucker escaped persecution.’

The same valency patterns were observed in the
analysis of examples for the second meaning,
defined 'to move suddenly from current location'
(“avoid”), as in (4a) and (4b):

43)

On e izbjeci kamen.

He avoidsse.Fut stoneacc.sc
‘He will avoid the stone.’

4b)

On ¢e izbjeci kamenu.
He avoidssc.Fut stonepaT.sc

‘He will avoid the stone.’

We emphasize that the analysis of this dative
alternation for single-object “avoid”-verbs cannot
be entirely identical to the analysis of dative shift
in double-object constructions for “give”-verbs.
Although the prototypical uses in both meanings
involve the Theme in the accusative case, we
believe that alternation with the dative is possible
due to a combination of two reasons:

1. The argument with a dative case in south
Slavic languages is usually used with certain
types of motion verbs?, making it somewhat
ingrained in speakers' usage memory.

The alternation is enabled by the process of
conceptualizing the object in the sentence:
while the prototypical accusative usage
focuses on the event or entity being avoided as
a whole, the dative shifts the focus more

toward the direction or goal of avoidance.

The third distinct meaning, 'to go in the opposite
direction from where a certain danger is coming'
(“flee, fly, escape™), is slightly different from the
first two because the English translation
equivalents would not apply to the previous two
meanings, and we would not primarily classify
that meaning semantically as an “avoid”-verb, but
rather as an “escape”-verb (according to the
VerbNet (Class Hierarchy), Kipper Schuler and
Palmer 2005). Regardless of this semantic shift,



the alternation between the accusative and dative
in examples (5a) and (5b) could be analyzed in the
same way as the alternations in examples (3a-3b)

and (4a-4b).

5a)

Stanovnici sela izbjegli su rat.
Villagers escapespLpasT  Walacc.se
“Villagers escaped the war.’

5b)

Stanovnici sela izbjegli su ratu.
Villagers escapespLpasT  WalDAT.sG

‘Villagers avoided the war.’

However, due to the semantic difference from the
first two meanings, another syntactic alternation
appears, as in example (5¢), where a prepositional
phrase is used (something not expected for the
first two described meanings).®

5¢)
Stanovnici sela izbjegli su od rata.
Villagers escapespLpast  from  wargensc

‘Villagers fled from the war.’

In this case, we would not draw a parallel between
the dative alternation in (5b) and the prepositional
phrase in (5c) by explaining it through the process
of grammatical metonymy, as in examples (2a-2b)
for the verb sluziti (‘serve’), but rather through
semantic proximity to prepositional semantics
because od (‘from”) in (5¢) introduces a spatial or
abstract separation, which can overlap with the
directional or goal-oriented meaning of the dative
case when used with motion verbs in general. The
small semantic difference can be related to
perspective: the dative NP may focus more on the
direction, while the PP focuses more on the source
or the process of separation.

4  Conclusion and outlook

This paper presents initial analyses of less
frequent and rarely described dative alternations
in the Croatian language. While the phenomenon
of dative alternation with ditransitive wverbs
semantically belonging to the “give”-verb group
has been precisely described (Zovko 2007, Belaj
and Tanackovi¢ Faletar 2017), this contribution
focuses on other patterns and examples. In the first
part of the analysis, we described the possible

3 A search of the hrwaC corpus (Ljubesi¢ and Klubicka
2014) confirmed that this alternation also applies to less
frequent synonyms of that particular sense of izbjeci, such as
odbjeci, umacilumaknuti, or izmacilizmaknuti. These are
relatively low-frequency synonyms, all also perfective in

dative alternation with a prepositional phrase in
the non-agentive use of the verb siuziti (‘serve’),
even though it cannot be considered part of the
“give”-verb group. In the second part, we
examined different levels of dative alternations
across all three distinct meanings of the frequent
motion verb izbjeéi (‘avoid’).

By comparing the conclusions from both
analyses, we observed that:

1. The cause of the syntactic alternation between
dative and accusative in the examples with the
(mono)transitive  verb  izbjeéi  (‘avoid’)
significantly differs from the cause of this
phenomenon in the agentive use of the
ditransitive verb siuziti (‘serve’). However, a
key similarity is that, in both cases, the
alternation arises due to focalization and the
topicalization of objects in the sentence.

2. The phenomenon of grammatical metonymy
emerged as a logical cause for the syntactic
alternation  between the dative and
prepositional phrase (‘za’ + Acc) in the non-
agentive use of siuziti (‘serve’). This process
differs significantly in speakers' cognition
from the cause of the alternation between the
dative and prepositional phrase (‘0d’ + Gen) in
the examples for the third meaning of izbjeci
(‘avoid’). Here, the dative case and
prepositional phrase alternate due to the
semantic similarity between the source
preposition od (‘from”) and the prefix ‘iz-' in
the prefixed perfective verb izbjeci (both the
preposition and the prefix carry the same
meaning ‘from’).

These are fundamental and preliminary analyses
obtained using traditional methods on small corpus
samples. It would be preferred to develop an
automated method for extracting this type of
argument structure alternation and similar patterns
from corpora for the purposes of further, diverse
linguistic analyses. However, existing syntactically
and, especially, semantically annotated treebanks
for Croatian are limited in size and genre-specific,
which poses significant challenges for conducting
large-scale quantitative studies. Moreover, current

aspect with the core semantics of avoidance, but there is no
evidence of the described alternations in the aspectual
counterpart izbjegavati (imperfective). Thus, it can be
assumed that in future research, verbal aspect will continue
to play an important role.
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frameworks, such as Universal Dependencies,
continue to face difficulties in distinguishing
between adverbial arguments and adjuncts, as well
as in providing sufficient semantic role annotation.
For analyses of this kind, it is probably necessary
to introduce additional layers of grammatical
representations — for instance, Enhanced
Dependencies (Schuster and Manning 2016) — into
larger treebanks. A possible direction for future
work is therefore to explore ways in which the less-
researched syntactic patterns of argument structure
in Croatian could be systematically identified and
described — for example, by applying the method of
neutralizing argument alternations (Candito et al.
2017) to Croatian treebanks.
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Abstract

This study investigates how two core metrics
rooted in Dependency Grammar, Mean Depen-
dency Distance (MDD) and projectivity, predict
sentence acceptability in Russian and Serbo-
Croatian. Using exhaustive word order permu-
tations in controlled five-word sentences, we
model how these metrics relate to acceptability
judgments in two psycholinguistic experiments.
While MDD has been widely studied as a pro-
cessing constraint, projectivity violations have
received less attention in experiments, and par-
ticularly in acceptability modeling. We demon-
strate that both metrics have a significant in-
dependent impact on judgments, with projec-
tivity playing a surprisingly strong role. In
addition, Serbo-Croatian’s rigid clitic place-
ment provides a natural test case for disentan-
gling grammatical from processing constraints.
Our findings offer a computationally precise,
dependency-based model of acceptability that
advances cognitively grounded language mod-
eling for free word order languages.

1 Introduction

Sentence acceptability reflects how natural or well-
formed a sentence appears to native speakers, bridg-
ing linguistic competence and real-world perfor-
mance (Chomsky, 1965). While judgments of ac-
ceptability are shaped by multiple factors such as
semantic plausibility, discourse coherence, and real
(for listening mode) or potential prosody, they are
fundamentally influenced by two key forces: 1)
grammaticality (conformity to internalized rules
of grammar) and ii) processing load (constraints
arising during sentence comprehension and produc-
tion). Cognitively informed models of sentence ac-
ceptability must capture both of these dimensions.
Yet much of the current research, particularly in the
evaluation of neural language models, tends to con-
flate them or focus on surface-level performance
metrics (Warstadt et al., 2019; Zhang et al., 2024).
This limits our understanding of the underlying
mechanisms that drive acceptability.
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One well-established processing constraint is de-
pendency distance, rooted in the framework of De-
pendency Grammar (Mel’¢uk, 2009). Prior work
based on Universal Dependencies (Futrell et al.,
2015; Choi, 2007; Ros et al., 2015) demonstrated a
general tendency for speakers for shorter syntactic
dependencies across languages. This is formalized
in the "Minimize Dependency Distance" principle
(MDDP) and operationalized in Mean Dependency
Distance (MDD) as a metric. MDD quantifies how
far apart syntactically related words appear in linear
order. Increased distance is thought to increase pro-
cessing cost and, by extension, reduce acceptability.
This naturally aligns with memory-based theories
of sentence processing (Gibson, 1998, 2000).

However, several questions remain open. First,
how does MDD interact with grammatical con-
straints, especially in languages with relatively free
word order? Second, is MDD the only processing-
related factor influencing acceptability, or are other
surface structural properties, such as projectivity
violations, where dependency arcs cross (Testelets,
2001; Gildea and Temperley, 2010; Liu et al., 2017;
Yadav et al., 2020, 2022)? While MDD has been
well integrated into psycholinguistic models of sen-
tence processing, projectivity remains largely un-
derexplored in experimental linguistics, especially
in the context of acceptability judgments.

This study addresses these gaps by systemati-
cally modeling sentence acceptability across all
possible word order permutations in five-word sen-
tences in Russian and Serbo-Croatian. The choice
of these two languages is not accidental. Both
languages allow documented high word order flexi-
bility, with some theoretical studies claiming that
any permutation of words in a clause is acceptable
(Kallestinova, 2007; Stjepanovi¢, 1999). At the
same time, only Serbo-Croatian poses a hard gram-
matical constraint on word order: clitics must be
in the second position. In both languages, permut-
ing words in a sentence leads to variation in syn-
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tactic dependency lengths which can be captured
by MDD but also be gauged by other word-order
related metrics. By systematically varying word
order while controlling for lexical and structural
factors, the role of different dependency metrics
can be isolated. Furthermore, a comparison of sen-
tence acceptability profiles in these two otherwise
close languages allows us to disentangle the gram-
matical factor from processing effects.

We evaluate several dependency-based metrics
including MDD, projectivity violations and a num-
ber of other structural and processing complexity
measures, on their ability to predict sentence ac-
ceptability. Our results show that both MDD and
projectivity violations significantly contribute to
acceptability ratings, with projectivity playing a
stronger role than previously assumed. These find-
ings offer a computationally precise, cognitively
grounded model of acceptability that applies core
principles of Dependency Grammar to a psycholin-
guistic context, while deepening our understanding
of word order preferences in free word order lan-
guages.

2 Minimize Dependency Distance
Principle and Its Measures

The MDDP is rooted in cognitive constraints associ-
ated with working memory and retrieval processes
during sentence comprehension and production.
The key idea is that syntactically related words
should be placed closer together to facilitate effi-
cient processing and reduce cognitive load.

The first intuitions suggesting the existence of
a cognitive mechanism responsible for favoring
shorter dependencies in sentence structure can be
traced back to the early 20th century. In his descrip-
tive study, Behaghel (1909) noted that in German
ditransitive constructions, longer noun phrases typ-
ically follow shorter ones. This observation can
retrospectively be attributed to the MDDP (Staub
et al., 2006).

The second major step toward the formulation of
the principle came from psycholinguistic research
in the 1970s and 1980s, when psychologists (Per-
fetti and Lesgold, 1977; Daneman and Carpenter,
1980) showed that comprehension difficulty is af-
fected by the amount of information that needs to
be actively maintained and retrieved, depending on
working memory capacity. These findings provided
the empirical foundation upon which the principle
was explicitly formulated in the 1990s in a range of

grammatical and cognitive approaches (Hawkins,
1994; Hudson, 1995; Gibson, 1998).

Since its formal articulation in the 1990s, the
principle has received substantial empirical and
theoretical support from studies on sentence pro-
cessing, working memory, and syntactic depen-
dency structures (Gibson, 2000; Ferrer-i Cancho,
2004; Choi, 2007; Liu, 2008; Futrell et al., 2015).
One of the most influential formulations is Gib-
son’s Dependency Locality Theory (DLT) (Gibson,
2000), which posits that processing difficulty in-
creases with the linear distance between syntac-
tically dependent elements, as longer dependen-
cies demand more memory resources to maintain.
This perspective is further elaborated by retrieval-
based approaches to parsing, which argue that sen-
tence processing involves cue-based retrieval from
memory. According to Lewis and Vasishth (2005),
greater syntactic distance increases the likelihood
of interference and retrieval failure, thereby raising
processing cost. Minimizing dependency length,
therefore, enhances the accessibility of syntacti-
cally related words, reduces interference, and facil-
itates more efficient parsing (Grodner and Gibson,
2005; Lewis and Vasishth, 2005).

While the conceptual foundation of the MDDP
is widely accepted, its mathematical operational-
ization varies across studies. Researchers pro-
pose different ways to quantify dependency length.
For example, Gibson (2000), working in the con-
text of phrase structure grammar, computes the
incremental integration cost of each dependency
as the number of intervening discourse-referent
words and adds this to the concurrent storage cost
(i.e. the number of yet-to-be-resolved dependen-
cies being held in memory). Within the depen-
dency grammar tradition, it is more common to
use the mean dependency distance as proposed
by Liu (2008), which averages the absolute lin-
ear distances between heads and dependents. A
related, though less widespread, approach comes
from Ferrer-i Cancho (2004), who suggests using
the mean Euclidean distance, defined as the aver-
age of \/(P(head); — P(dep);)2 — a method more
common in computational linguistics (Futrell et al.,
2020). Although Ferrer-i-Cancho’s approach in-
volves squaring and taking the square root of the
difference, in one-dimensional space (i.e., linear
word order), it produces the same results as Liu’s
simpler absolute-value method.

For this reason, in this work we adopt a uniform
and computationally straightforward definition of
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MDD (see above) along the lines of Liu (2008),
calculated as follows:

1 n
MDD = —— ; |P(head); — P(dep);| (1)

where n is the number of words in the sentence
and P denotes the position of a word in the linear
sequence.

3 Russian and Serbo-Croatian Word
Order

Word order in Slavic languages is often described
as relatively free, with variations influenced by
both grammatical constraints and processing con-
siderations. The canonical (i.e., most frequent or
“default”) word order in both Serbo-Croatian and
Russian is Subject—Verb—Object (SVO) (Urose-
vi¢ et al., 1986; Bailyn, 1995). Adjectives typi-
cally precede nouns in both languages. Addition-
ally, while Russian employs almost no tense aux-
iliaries except for the Future Imperfective form of
’to be,” Serbo-Croatian extensively uses the auxil-
iary ’to be’ to form both past and future tenses. In
both languages, auxiliaries follow the subject and
precede the verb. A key difference, however, is
that in Serbo-Croatian, tense auxiliaries are clitics
obeying Wackernagel’s Law, meaning they must
always appear in the second position in the sen-
tence (Boskovié, 2001). However, the canonical
sentence structure in both languages is the same:
Subj Aux Verb [Adj Obj] (Bailyn, 1995; Boskovi¢,
2001; Boskovi¢, 2005).

How does the MDD fit into this picture? Sup-
pose we define syntactic dependencies as fol-
lows: Verb—Auxiliary, Verb—Subject, Verb—Object,
Object—Adjective (de Marneffe et al., 2014), or
alternatively, Auxiliary—Verb, Auxiliary—Subject,
Verb—Object, Object—Adjective (Grof3 and Osborne,
2015). From the perspective of processing cost
(see above), a reasonable hypothesis is that, for a
given sentence, the greater the MDD, the lower
its acceptability rating. However, this reasoning
does not take into account independent grammat-
ical constraints on word order. Due to the strict
second-position requirement for clitics, any devi-
ation from Wackernagel’s Law in Serbo-Croatian
(but not in Russian) would cause a downgrade in
acceptability, regardless of the MDD. Because the
categorical second-position rule and the gradient,
dependency-based memory pressures captured by
MDD pull in different directions in Serbo-Croatian,

but not in Russian, the two languages jointly pro-
vide an ideal testbed for disentangling how rigid
grammatical constraints and processing costs on
syntactic dependencies shape word-order accept-
ability.

4 Other Word-Order Related Metrics

As pointed out above, the MDD is not the only
metric that can account for patterns in acceptability
judgments in the so-called “free word order” lan-
guages. The literature proposes several additional
ways to quantify how much a sentence deviates
from its canonical order, yet none has been system-
atically evaluated in an experimental setting. In
this work we explore five additional metrics: Num-
ber of Displaced Words, Total Path of Displaced
Words, Number of Projectivity Violations, Word Or-
der Penalty Score and Special Status Residuals and
Processing Penalties. These metrics were devel-
oped and/or adapted for the present study drawing
on insights from a wide range of psycholinguistic
and syntactic literature. Each of these metrics may
explain high or low acceptability through differ-
ent mechanisms and principles embedded in syn-
tactic parsing. A key criterion in their selection
was ensuring that none of the metrics exhibited a
correlation higher than 0.5 with any of the others,
thereby maintaining their independence in terms of
explanatory power.

4.1 Number of Displaced Words

This metric is our operational adaptation of the
optimality-theoretic model proposed by Kallesti-
nova (2007). While Kallestinova did not for-
mulate an explicit metric, her analysis draws on
the Linearity-10 constraint (McCarthy and Prince,
1995), which penalizes deviations from canonical
word order. Within this framework, each displace-
ment from the base order is interpreted as a vio-
lation that increases processing cost and reduces
acceptability.

To translate this into a measurable form, we de-
fined the metric as the number of displaced words
relative to the canonical [Subj Aux V Adj Obj] or-
der. For instance, [Subj Aux V Adj Obj] incurs 0
displacements, while [Subj Aux Obj Adj V] incurs
2, as both the object and the verb are misaligned
with their canonical positions. The metric does not
consider the direction or length of the displacement
— only the number of misordered elements.
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4.2 Total Path of Displaced Words

This metric extends Kallestinova’s approach by
focusing exclusively on the linear distance of dis-
placement. The rationale for this metric lies in the
idea that longer displacements require greater cog-
nitive effort for processing and greater distortion
from canonicity thereby reducing sentence accept-
ability.

The metric evaluates the cumulative linear dis-
tance of displacements relative to the canonical
[Subj Aux V Adj Obj]. For each displaced element,
the distance is calculated as the absolute difference
between its ordinal position in the canonical order
and its actual position in the sentence. For instance,
given the canonical order Subject (1), Aux (2), Verb
(3), Adjective (4), Object (5), a sentence like "Sub-
ject Aux Verb Object Adjective" would involve the
following calculation: |4 — 5| + |5 — 4| = 2. Thus,
the higher the total score, the lower the acceptabil-
ity rating.

4.3 Number of Projectivity Violations

This metric is rooted in dependency grammar and
functional approaches to language (Liu et al., 2017).
Dependency grammar operates under four funda-
mental rules as outlined by Robinson (1970):

1. One and only one element is independent.

2. All other elements depend directly on some
element.

No element depends directly on more than
one other.

If A depends directly on B and some element
C intervenes between them in the linear order
of the string, then C must depend directly on
A, B, or another intervening element.

The fourth rule defines projectivity, stipulating that
dependency arcs must not cross each other or the
root node.

Here we followed the Dependency grammar
principles applying two separate approaches, as
in MDD calculations: one assuming the verb as the
root node, based on de Marneffe et al. (2014), and
the other assuming tense auxiliary as the root node,
as in Grof3 and Osborne (2015). In our dependency
calculation process, each crossing of a dependency
arc is counted as one violation (Type I/ strong vio-
lation) (Lu et al., 2016; Testelets, 2001). Similarly,
any crossing between an arc and the root node is
counted as one violation (Type II / weak violation).
The final metric is the sum of both violation types.

To illustrate, in Figure 1, an auxiliary-root struc-

3.

4.
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Subj Aux VP Adj Obj

Figure 1: An example of a sentence structure with no
projectivity violations.

N

Subj Obj Verb Aux Adj

Figure 2: An example of a sentence structure with strong
and weak projectivity violations.

ture adheres to projectivity constraints, resulting
in zero violations. In Figure 2, the arcs crossing
introduces one strong violation, while the cross-
ing between the arc and the root node (Aux) adds
one weak violation, totaling 2 violations. Again, a
higher number of violations corresponds to a lower
acceptability rating.

4.4 Word Order Penalty Score

Building on the work of (Urosevic et al., 1986),
the Word Order Penalty Score metric quantifies
the cognitive cost of deviations from the canonical
SVO structure in Slavic languages. Unlike metrics
based on projectivity violations, this metric focuses
on the linear disruption of canonically adjacent syn-
tactic pairs, regardless of whether their dependency
arcs cross others or the root. Experimental findings
show that noncanonical word orders (e.g., VSO,
OSV) are generally processed more slowly than
canonical ones. This suggests that unlicensed devi-
ations from SVO incur additional processing costs.
Urosevi¢ and colleagues (1986) attribute this to the
rarity of verb- or object-initial sequences in Ser-
bian. Similarly, a corpus-based study by Slioussar
and Makarchuk (2022) shows that Russian exhibits
a comparable word order frequency distribution, al-
lowing conclusions from Serbo-Croatian to extend
to Russian.

The Word Order Penalty Score metric formalizes
these observations by assigning penalties to devi-
ations from canonical SVO structure. Sentences
retain O points if they follow SVO, while noncanon-
ical orders are penalized: object-before-subject
(+1), verb-before-subject (+1), object-before-verb
(+1). Additional penalties apply for disrupting
(an occurence of an intervening element inside the
pair) syntactic units such as noun-modifier pairs
or auxiliary-verb combinations (+1 each), as these



interruptions increase cognitive cost and memory
load by breaking expected grouping patterns (Sek-
erina, 1999). Thus, the Word Order Penalty Score
assigns cumulative penalties for each structural and
group-level deviation:

¢ Object preceding subject: +1 point

* Verb preceding subject: +1 point

¢ Object preceding verb: +1 point

* Adjective + Object disruption: +1 point

* Auxiliary + Verb disruption: +1 point

4.5 Special Status Residuals and Processing
Penalties

This metric integrates elements of formal syntax
and psycholinguistics. One frequently observed
factor influencing the acceptability of a given word
order is its ontological status within the grammar
of a particular language, that is, whether it is recog-
nized as a distinct grammatical phenomenon rather
than a surface variant. Formal grammatical ap-
proaches and empirical studies of word order vari-
ability (e.g. Bader and Meng, 1999; Miyamoto and
Takahashi, 2002; Sekerina, 1999; Hyond and Huja-
nen, 1997) have been especially effective in identi-
fying such configurations. Building on this work,
we focus on four phenomena relevant for Slavic lan-
guages: (1) Left-Branch Extraction (LBE) in wide
sense (extracting Adjective to any leftward posi-
tion), (2) Noun Scrambling (Object Displacement),
(3) violations of canonical clitic or auxiliary place-
ment, captured as NotClitic2 for Serbo-Croatian
and NotBudet2 for Russian, and (4) verb topicaliza-
tion, reflected in the NotSV metric, which detects
disruptions of subject-verb adjacency.

A key observation here is that the special dis-
course status of these constructions may persist
even outside of context, allowing them to be per-
ceived as marked permutations and to receive
higher acceptability ratings in comparison with
their unmarked permuted counterparts. However,
when multiple such operations co-occur, process-
ing difficulty increases substantially and tends to
override any residual interpretive coherence, result-
ing in strong acceptability penalties (Novozhilov
et al., 2025). This makes it possible to use this
metric as a proxy for interactions between process-
ing cost and discourse licensing, capturing how far
constructions deviate from both canonical structure
and context-sensitive grammatical norms.

The metric assigns penalties to quantify the cu-
mulative processing costs associated with these
deviations. Penalties are applied as follows:

* NotBudet2: If present, +1 point; if absent, O
points.

* Noun Scrambling: If present, +1 point; if ab-
sent, 0 points.

* NotSV: If present, +1 point; if absent, O
points.

* LBE: If present, +1 point; if absent, O points.

5 Experiment 1 (Russian)

5.1 Participants

79 adult native Russian speakers (mean age = 30.1)
took part in Experiment 1. Participation was volun-
tary and uncompensated. !

5.2 Materials and Procedure

Sentences were constructed by producing all 120
word order permutations of a five-word kernel struc-
ture in canonical order: Subj Aux V Adj Obj. The
analytical future tense auxiliary budet *be.3SG’/
budut *be.3PL’ was used in all sentences. The
subject was a noun in the nominative case, and
the adjective unambiguously modified the direct
object. Subject and object features were systemati-
cally varied in animacy, gender, and number. For
instance, if the subject was animate, feminine, and
singular, the object was inanimate, masculine, and
plural, and vice versa. 120 lexical content variants
(lexicalizations) were created.

Lexicalizations were distributed across six ex-
perimental lists, each containing 20 word orders.?
Each order was represented by six different lex-
icalizations, totaling 120 sentences per list. The
distribution was randomized.

Participants accessed the experiment via the
PClIbex platform (Zehr and Schwarz, 2018). Be-
fore starting, they completed a brief demographic
questionnaire (age, gender, education level, native
language) and signed consent forms. Participants
rated the sentences for acceptability on a 5-point

'The Russian and Serbo-Croatian experiments were ap-
proved by the Ethics Committee of the University of Nova
Gorica, protocol no. 4/2024-6.

%In our design, participants were presented with one sen-
tence at a time; all preceding and subsequent sentences served
as fillers relative to that target. The randomization procedure
ensured that different lexicalizations of the same word order
never appeared consecutively. Lexical variation was used
throughout to maximize filler-like effects. We excluded from
analysis all trials in which participants rated the canonical
(SVO) sentence below 4, which served as a baseline check
for syntactic norm adherence and task engagement. We opted
for this design because using actual fillers in the context of
studying all possible word order permutations of a five-word
long kernel sentence would result in an enormous logistical
problem or an unfeasibly large number of trials.
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Likert scale in a speeded-acceptability task, with a
7-second limit per sentence.® After every 20 sen-
tences, participants could take a short break. Sen-
tences were presented one by one on the computer
screen and participants typed numerical acceptabil-
ity responses. Participation was restricted to PCs
and laptops.

6 Experiment 2 (Serbo-Croatian)

6.1 Participants

118 adult self-reported native speakers of Serbo-
Croatian participated in the study (mean age=33).
Participation was voluntary and uncompensated.

6.2 Materials and Procedure

In Experiment 2 the structure of kernel sentences
was the same as in Experiment 1, but only 3 dif-
ferent sentence lexicalizations were used resulting
in 3 experimental lists containing the set of all 120
permutations of a single lexicalization each. In all
sentences, the grammatical subjects were animate,
while the direct object could be animate or inani-
mate. Gender and number features of the subjects
and objects varied across stimuli. All sentences
were in past tense and had the clitic je (be.3SG)
or su (be.3PL) as an auxiliary verb. There was no
time limit for answers and all stimuli sentences
were presented at the same time to the participants.
63 participants from our pool evaluated the first ex-
perimental list, 40 participants evaluated the second
experimental list, and 15 participants evaluated the
third one. Other aspects of the experiment design
were identical to Experiment 1.

7 Modeling Results: Processing and
Grammar Interaction

First, we examined whether any demographic or
lexical factors significantly predicted acceptability
ratings. A cumulative link mixed model imple-
mented via the ordinal package (Christensen, 2023)
in R (R Core Team, 2021) was used for this purpose.
The results indicated that only subject animacy was
a significant predictor. Consequently, it was added
as a covariate to all subsequent models including
the null models, that served as baseline for compari-
son of models. Subject Animacy was included only

3We opted for the speeded acceptability task in order to (a)
avoid potential satiation effects and (b) explore its advantage
as better reflecting initial parsing difficulty (Sprouse, 2008;
Weskott and Fanselow, 2011)

in Russian related models, since in Serbo-Croatian
stimuli all subjects were animate

Model fit was evaluated using likelihood-ratio
tests against the null model, with p-values ad-
justed via the Holm—Bonferroni correction. Table 1
presents the results of model comparisons for Rus-
sian, ranked by AIC (Akaike, 1970) and pseudo- R?
(McFadden, 1974). The models with the respective
tested metrics were numerically coded in the table
as follows:

. Projectivity violations (verb as root),
. Projectivity violations (auxiliary as root),
. MDD (auxiliary as root),
. Word Order Penalty Score,
. MDD (verb as root),
. Number of Displaced Words,
. Total Path Length,
. Residuals and Processing Penalties.

As shown in Table 1, the best-fitting predictors
are projectivity-based metrics (with either verb or
auxiliary as root) and MDD in both variants. Al-
though several other models also differ significantly
from the null, AIC differences of over 200 strongly
favor the top-ranked models, providing clear evi-
dence of superior model fit.

For Serbo-Croatian, we first examined the ef-
fect of Wackernagel Law violations (NotClitic2) by
comparing the subset of sentences containing such
violations to the rest of the dataset. A cumulative
link mixed model was fitted using the ordinal pack-
age in R (Christensen, 2023) with sentence rating as
the dependent variable, NotClitic2 as a fixed effect,
and random intercepts for lexicalization and partic-
ipant (subject_id). Sentences with clitic-placement
violations were rated significantly lower (p<0.001),
with a mean rating of 1.8 compared to 3.44 for
the rest of the dataset. All these findings were fur-
ther confirmed through cross-validation, following
(Barth and Kapatsinski, 2018).

The results for Serbo-Croatian highlight sev-
eral key points. First, the goodness-of-fit patterns
across metrics partially align with those observed
for Russian. However, the metric based on pro-
jectivity violations with the verb as root clearly
outperforms all others, with an AIC advantage of
over 250 points compared to the next best metric,
MDD (verb as root). In contrast, projectivity (aux-
iliary as root) and MDD (auxiliary as root) fail
to reach significance thresholds. This may be at-
tributed to the fact that, after subsetting, we only
have sentences with auxiliaries remaining in a fixed
position, which results in lower overall word order

00NN kW=
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Model AIC ps.-R?> p-value p-bonf
Null 24952.8 NA NA NA

1 24420.5 002 <0.001 <0.001
2 24536.6  0.01 <0.001 <0.001
3 245385 001 <0.001 <0.001
4 247394 0.009 <0.001 <0.001
5 24739.8 0.009 <0.001 <0.001
6 249349 <0.001 <0.01 <0.01

7 249459 <0.001 <0.05 0.023

8 24953.6 <0.001 0.3 1.00

Table 1: Comparison of metrics’ fit for Russian data

Model AIC ps.-R?> p-value p-bonf
Null 7478.68  NA NA NA

1 722093  0.04 <0.001 <0.001
2 747943 <0.001  0.26 1.00
3 7480.15 <0.001 047 1.00
4 7480.47 <0.001  0.64 1.00
5 740195 001 <0.001 <0.001
6 7440.82 0.005 <0.01 <0.01
7 740436  0.01 <0.001 <0.001
8 745193 0.004 <0.01 <0.01

Table 2: Comparison of metrics’ fit for Serbo-Croatian
data, clitic-second condition.

variability than in Russian. In contrast, main verbs
in Serbo-Croatian exhibit greater positional flexi-
bility, making the verb-based projectivity metric
more sensitive and explanatory in this context.

These findings emphasise that language-specific
grammatical constraints must be modelled ex-
plicitly in “free” word-order systems. When
discourse cues are deactivated (as in out-of-
context judgements), ease of processing alone
cannot compensate for categorical violations.
Omitting grammar—processing interactions can
therefore blur metric performance (see Table
"AIC_and_R2_SC_data" in our OSF repository).
We argue, therefore, that predictive models should
include such constraints as independent factors. A
promising next step for future work is a weighted
framework that gives grammar maximal weight
under decontextualised conditions, for example,
assigning grammatical constraints 100% of the
weight when no contextual licensing is available,
then letting processing metrics assume a larger role
when discourse support is present.

8 A Closer Look at the Projectivity

While the difference in projectivity-based metrics
for Serbo-Croatian has a straightforward explana-
tion, the analogous divergence in Russian presents
a conundrum. A projectivity violation is defined
based on the number of crossing dependencies of
various types. But why should two implementa-
tions of the same general principle, with either the
verb or the auxiliary as root, differ so markedly in
model performance?

We propose that the discrepancy arises not solely
from the quantity of crossings, but from the type of
dependency relation whose arc performs the cross-
ing, a subtle but crucial factor . Consider the de-
pendency structure when the Verb is taken as root:
Verb — Object, Verb — Subject, Verb — Auxiliary,
Object — Adjective. Since arcs emanating from
the same node cannot intersect, only one arc in this
configuration is capable of producing projectivity
violations of both types — Object — Adjective.

Now consider the structure when the Auxil-
iary is taken as root: Auxiliary — Subject, Aux-
iliary — Verb, Verb — Object, Object — Ad-
jective. In this configuration, two dependencies:
Verb — Object and Object — Adjective — are
structurally eligible to cross other arcs. Thus,
the auxiliary-root model includes a distinct type
of projectivity violation not present in the verb-
root model. It is plausible that these dependency
types differ in processing cost, leading to divergent
model performance despite comparable violation
counts.

To evaluate this hypothesis, we conducted three
additional statistical analyses for Russian. First,
we removed all sentences in which projectivity
violations involved only VO-type dependencies
(Verb — Object), and compared Aux-root and
V-root models once again. The resulting AICs
equaled 19035,4 for Aux-as-root, and 19050,5 for
V-as-root. We assessed the robustness of this differ-
ence using a non-parametric bootstrap. Given that
the two models under comparison are non-nested
and AIC values can be sensitive to data perturba-
tion, we applied a bootstrapping procedure to eval-
uate whether the observed AAIC is stable across
resampled datasets. The original dataset consisted
of 9123 observations. For each of 1000 bootstrap
iterations, we resampled the full dataset with re-
placement. The mean difference in AICs was 14.2

*We are grateful to an anonymous reviewer for raising this
possibility.

114


https://osf.io/7p29c/?view_only=ce1cc0a390a24865b76558f9974dceef

in favor of the Aux model. However, the 95% con-
fidence interval [-29.43, 45.59] included O and p
= (0.712, indicating that the observed difference is
not statistically robust. We therefore conclude that
the apparent advantage of the Aux model is not
reliably supported across resampled datasets.

In addition, these results indicate that a VO-
dependency is easier to process than an Object-
Adjective(AO) dependency. To further test this
hypothesis and also test the significance of vi-
olation type (weak vs strong) we ran a cumu-
lative link mixed-effects model on acceptabil-
ity values testing an interaction term depen-
dency_type*violation_type, where dependency
type ranges over VO, AO, or both and violation
type values were weak, strong and weak+strong
(since a violation can be weak and strong at the
same time). Random effects included participant
and lexicalization. This was followed by pairwise
comparisons with Tukey correction, whose results
are reported in Table 3.

Comparison B8 SE z p
VO.s-VO.w -0.085 0.12 -0.68  0.999
VO.s-VO.ws -0.38 0.14 -2.8 0.113
VO.5-AO.s 124 0.1 11.7 <.0001
VO.s-AO.w 0.61 0.15 3.9  0.0025
VO.s-AO.ws 1.02 0.12 8.5 <.0001
VO.w-VO.ws -0.3 0.14 2.1 0.458
VO.w-AO.s 132 0.11 11.7 <.0001
VO.w-AO.w 0.69 0.16 44 0.0004
VO.w-AO.ws 1.11 0.12 94 <.0001
VO.ws-AO.s 1.62 0.13 123 <.0001
VO.ws-AO.w 099 0.17 59 <.0001
VO.ws-AO.ws 1.41 0.14 9.9 <.0001
AO.s-AO.w -0.63 0.14 -45 0.0003
AO.s-AO.ws -021 01 -21 0.49
AO.w-AO.ws 042 0.14 29 0.09

Table 3: Pairwise comparisons of dependency and vio-
lation types, (p < 0.05) are in bold in the text.

Table 3 shows that the factor dependency_type
plays a substantial role in shaping acceptability
judgments. Specifically, violations caused by VO
arcs differ significantly from their AO counterparts:
even weak violations, where the AO dependency
crosses the root, are rated significantly lower than
any VO violation. In addition, the type of viola-

>We excluded comparisons involving the "both" condition

from the presentation for reasons of brevity. The full model
output is available on the OSF

tion interacts with the dependency type. In the VO
condition, the distinction between weak, strong,
and combined violations does not yield significant
differences in ratings. In contrast, within AO struc-
tures, weak violations are rated significantly higher
than strong and marginally than combined viola-
tions, although the difference between AO_strong
and AO_weak+strong is not statistically significant.
Moreover, the effect of weak violation seems to be
blurred in mixed types.

Importantly, however, the question of how de-
pendency type and violation type work together
to predict acceptability is still far from resolved.
Among the 120 permuted sentences, some involved
mixed violations — for instance, [Obj Subj V Aux
Adj] includes both an AO-arc (a weak violation)
and a VO-arc (a strong violation). Investigating
how such combinations of violations affect accept-
ability represents a promising direction for future
research, as the effects appear to be cumulative and
potentially multidirectional.

Finally, to further disentangle the influence of
violation number from dependency type, we con-
ducted an ordinal regression on a subset of sen-
tences containing only strong violations involving
the AO dependency. The model used the number
of strong violations as the only predictor (with the
same random effects structure). The results showed
that sentences with a single strong violation were
rated significantly higher than those with two viola-
tions (p = 0.0007), strengthening the conjecture that
the number of violations independently contributes
to acceptability judgments.

9 The Interaction of MDD and
Projectivity

The final question is whether MDD and projectivity
violation metrics capture overlapping or comple-
mentary aspects of word order processing—i.e.,
whether combining them improves predictive ac-
curacy across languages compared to using either
metric alone. To address this, we recalculated AIC
and pseudo-R? values using projectivity violations
as the baseline, given that earlier tests indicated
that MDD alone performed worse. For consistency,
and because the bootstrap analysis showed no sig-
nificant difference between Verb-as-root and Aux-
as-root calculations, we adopted the Verb-as-root
configuration for both languages. The resulting
model comparisons are shown in Tables 4 and 5 for
Russian and Serbo-Croatian, respectively.
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Model Name AIC Pr(>Chisq)
Proj. (V-Root) 24420.54 NA
Proj. + MDD  24330.29 <0.001

Table 4: Comparison of Mixed Models: MDD vs. Pro-
jectivity + MDD (Verb as Root), Russian

Model Name AIC Pr(>Chisq)
Proj. (V-Root) 7220.93 NA
Proj. + MDD  7192.32 <0.001

Table 5: Comparison of Mixed Models: MDD vs. Pro-
jectivity + MDD (Verb Root), Serbo-Croatian

These findings indicate that MDD and projectiv-
ity violation metrics are not redundant, but rather
complementary. Their combined use enhances the
model’s ability to account for the distribution of
acceptability ratings in free word order languages.
Importantly, the joint model demonstrates greater
descriptive and predictive power.

To further illustrate this, consider two example
sentence types: Adj Aux Subj Obj V and V Aux Adj
Obj Subj. Both have MDD = 2.25, yet differ in pro-
jectivity violations (2 vs. 0) and acceptability rat-
ings (2.33 vs. 2.97). The ordinal regression showed
significant differences in their ratings, p < 0.05.
This suggests that the two metrics capture distinct
cognitive pressures: MDD reflects general process-
ing economy, while projectivity violations relate to
structural predictability and locality. Together, they
offer a more comprehensive account of how sen-
tence structure is evaluated during comprehension.

10 General Discussion

This study yields several key findings. First, the
best-performing model was the one that combined
Mean Dependency Distance (MDD) and projectiv-
ity violation metrics, outperforming models that
used either metric alone. This finding broadens
the scope for future inquiry across different the-
oretical frameworks, including those within the
MDD/MDDP tradition (Boston et al., 2011; Ferrer-
1 Cancho, 2004; Gibson, 1998; Futrell et al., 2015;
Gibson, 2000) as well as those focusing on pro-
jectivity and its violations (Ferrer-i Cancho, 2017;
Yadav et al., 2020, 2022).

Second, our findings suggest that MDD and pro-
jectivity encode distinct cognitive mechanisms in-
volved in syntactic parsing. MDD indexes the

memory load of cue-based retrieval: longer linear
distances force the parser to keep more items ac-
tive, increasing interference and cost. Projectivity
violations, by contrast, disrupt a stack-based incre-
mental parser, penalizing non-projective structures
where immediate attachment is not possible (Fra-
zier and Fodor, 1978; Frazier, 1979). In transition-
based parsing, projective dependency trees are pre-
cisely those that can be derived with a single push-
down stack, whereas non-projective trees need ex-
tra SWAP operations or an auxiliary stack (Nivre,
2003, 2009). Our final regression model further
supports this interpretation. Further research is
needed to compare these mechanisms directly, par-
ticularly in cases where the two principles overlap
or diverge in their predictions.

Third, our data indicate that the type of viola-
tion matters, but only for certain dependency types.
The contrast we observed between AO and VO
dependencies may point to effects of structural em-
beddedness that may increase the cognitive cost
of disrupting the canonical configuration. In both
dependency and phrase-structure based grammars,
the AO pair is structurally more embedded than the
VO relation. Again, targeted studies are required
to test this hypothesis explicitly.

Finally, our modeling results underscore the
complex interaction of multiple factors contribut-
ing to acceptability. Grammatical constraints ap-
pear to carry the greatest weight, followed by pro-
jectivity violations. Within the latter, it would be
valuable to further explore how dependency type,
violation type, and number of violations contribute
independently and interactively. The third layer
is MDD, which acts as a general processing prin-
ciple affecting sentence structure evaluation. Un-
derstanding how these layers interact and compete
within the acceptability space is a promising direc-
tion for future formal and experimental modeling.

Limitations

One key limitation of this study is that it relies on
acceptability judgments, which, while informative,
provide only an indirect measure of real-time pro-
cessing. Also, although two processing principles
were modeled (MDD and projectivity violations),
other cognitive and discourse-level factors, such as
information structure, prosody, or thematic promi-
nence, were not explicitly controlled or integrated
into the models, leaving open questions about their
interaction with structural constraints.
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Abstract

We are developing a treebank for Tigrinya
within the Universal Dependency (UD) frame-
work. UD proposes a set of universal grammat-
ical relations such as nsubj, obj and iobj to
capture dependency relations between words
in any language. However, for some classes of
verbs it is not a straightforward matter to know
what grammatical relations the verbs are cate-
gorized for. In this paper we discuss the deci-
sions we have had to make for the annotation of
arguments of experience verbs in the Semitic
language Tigrinya, which exhibit a number of
unusual morphosyntactic properties. We de-
scribe a classification of experience verb roots
in the language, based on the various ways in
which the core experiencer and stimulus argu-
ments are realized syntactically and morpho-
logically and on which valence-changing op-
erations the roots permit. We supplement our
analysis with data from a morphologically an-
alyzed Tigrinya corpus.

1 Introduction

We are developing a morphologically rich Univer-
sal Dependency (de Marneffe et al., 2021) tree-
bank for the Semitic language Tigrinya. In addi-
tion to the extensions required to accommodate de-
pendencies within as well as between words, we
face several annotation challenges because of the
mismatch between morphology and syntax and the
unusual behavior of some verbs.

In this paper we focus on the category of expe-
rience verbs. Such verbs possess arguments that
undergo some sort of mental, emotional or sensory
experience and which exhibit variation in their
morphosyntactic encoding in a wide variety of lan-
guages (Belletti and Rizzi, 1988; Nass, 2007; Pe-
setsky, 2000; Croft, 1993, 577-580). Experiencer
predicates are typically categorized for an experi-
encer, the argument that experiences the mental
state, and a stimulus, the argument that instigates
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the experience. Some predicates express the expe-
riencer as a subject, while others express it as an
object. This syntactic variation can be illustrated
by the English predicates fear and [ike, on the
one hand, and frighten and please, the other hand,
where the experiencer corresponds to the subject
I’ in ’I fear snakes.’, but with the object 'me’ in
’Snakes frighten me’.

In this study we aim to outline a classification
of experience verb roots on the basis of the syn-
tax and morphology of their base forms as well as
their passive and causative forms, where applica-
ble. To our knowledge, there are no studies dedi-
cated to Tigrinya experiencer verbs, only one that
briefly describes the constructions (Kifle, 2011,
128-133). There is some work on experience verbs
in the closely related language, Amharic (Amber-
ber, 2005; Workneh, 2019) and, where relevant, we
look at how Tigrinya clearly differs from Ambharic.

In our study we rely not only on the native-
speaker intuitions of one of us, but also on a mor-
phologically analyzed corpus, which reveals sta-
tistical tendencies for particular roots and subcat-
egories within the categories we propose.

This paper is divided into eight sections. Fol-
lowing this introduction, in section 2, we give a
brief description of the morphologically enriched
treebank we are developing. Section 3 presents a
brief introduction to the morphosyntactic proper-
ties of Tigrinya, indicating in general how we an-
notate syntactic and morphological dependencies
in our treebank. In Section 4, experiencer clauses
are briefly described. Section 5 presents our mor-
phologically analyzed corpus and the corpus data.
Section 6 covers the method we used to categorize
Tigrinya experience roots. In Section 7, we present
the four categories of Tigrinya experience roots.
Finally, in Section 8, we summarize our conclu-
sions and outline future work to cover other possi-
ble arguments of experience verbs in the language
and to automatically classify experience roots.
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2 A morphologically enriched treebank

In the Tigrinya treebank we are creating, we seg-
ment morphologically complex words, treating all
inflectional morphemes as tokens with their own
parts-of-speech, lemmas, features, and dependen-
cies. We do not separate derivational morphemes.
We also maintain the distinction between sub-
word tokens and morphologically complex
words, making use of the CoNNL-U extension
for handling multi-token expressions (https:
//universaldependencies.org/format.
html#words-tokens-and-empty-nodes)

for this purpose, as is done in the existing
Ambharic (https://universaldependencies.
org/am/index.html) and Yupik (https:
//universaldependencies.org/ess/
index.html) UD treebanks. Other UD
treebanks that treat inflectional morphemes
as tokens with their own relations to stems
but do not maintain a separate word level
that groups subword units together are the
Beja (https://universaldependencies.
org/bej/index.html) and Japanese
(https://universaldependencies.org/
ja/index.html) treebanks.

One of our goals in making relations explicit at
both the morphological (within-word) and syntac-
tic (between-word) levels is to explore and eluci-
date the complex ways in which participants are
encoded both within a verb and as explicit nomi-
nals. The mapping between categories of pronom-
inal affixes on verbs and case marking on nomi-
nals is not one-to-one in the language (Kifle, 2011,
66ff.). For example, the object pronominal suffix
that typically marks definite accusative objects can
also code applicative objects of intransitive verbs
that are understood as affected participants which
negatively experience the action of the verb. More-
over, pronominal suffixes serve as embedded pro-
nouns instead of merely being agreement makers.
In addition, the object case marker codes both ac-
cusative, dative and applicative objects. A further
reason for segmenting verbs, nouns, and adjectives
stems from our interest in using the treebank to
train linguistically enriched language models and
machine translation systems. The treebank will
provide linguistically motivated subword units as
an alternative to the segments generated by statis-
tical methods such as byte-pair encoding that are
the norm for such models (Gezmu, 2023).

3 Tigrinya morphosyntax

Tigrinya belongs to the family of Semitic lan-
guages spoken in Ethiopia and Eritrea. Like the
other languages in this family, it is written in the
Ge’ez abugida writing system. In our treebanks,
we make use of Ge’ez orthography only, including
for the morphological segmentation of words, but
for the purposes of this paper, we add phonetic tran-
scriptions and indicate the segmentation of words
only when this is necessary to make a point.

The Ethiopian-Eritrean Semitic languages share
many of the properties of other Semitic languages
(e.g., template-based morphology, obligatory sub-
ject agreement, object agreement) as well as a
number of properties of their own (e.g., verb fi-
nal clause structure) (Feleke, 2021; Demeke, 2003;
Hetzron, 1972). In this section, we describe mor-
phological and syntactic properties of verbs and
nominals that are relevant for the annotation of ex-
perience verbs and their arguments.

3.1 Verbs and valence-changing derivation

Tigrinya verbs consist of a stem and affixes coding
subject and object agreement. Subordinate verbs
take additional prefixes representing conjunctions
and, for relative verbs, optional adpositions repre-
senting the case of the modified nominal.

(1) aNHEALE
silo-zi-ra?ay-at-to
since-that-see.PFV-SB3SF-OB1,3SM

‘since she saw him’

As in other Semitic languages, verb stems are
in turn derived from a root consisting of a se-
ries of consonants and a template consisting of
a pattern of vowels inserted between the conso-
nants and sometimes the gemination of one of the
consonants. The language distinguishes four ba-
sic tense-aspect-mood categories, differing in their
templates and their subject agreement affixes.

In addition to its base (simplex) form, each root
can also appear in one or more derived forms, tradi-
tionally called 2afimad (h071£), corresponding to
the binyanim of Hebrew and the ‘awzaan of Arabic
verbs. Each ?afimad has separate templates for
each of the language’s four tense-aspect-mood cat-
egories. As is usual for Arabic, we will refer to the
different 2afimad possibilities as “forms.” For a
given root, there may be as many as eight forms, in
addition to the base form. In this paper we consider
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only three of these: the BASE, the PASSIVE and the
CAUSATIVE. Note that the specific interpretation of
what we are calling PASSIVE and CAUSATIVE varies
with the root. For example, some roots have no
BASE form, and it is the PASSIVE or CAUSATIVE
form that functions as the base form for these roots
(Kifle, 2011, 61). We will refer to verb roots and
stems using the 3rd person singular masculine per-
fective, as is conventional for Semitic languages.

3.2 Subject and object agreement

As in other Afro-Asiatic languages, verbs in
Tigrinya are obligatorily inflected for subject
person-number-gender agreement. In our mor-
phologically enriched treebanks, we segment off
subject agreement affixes and annotate the depen-
dency joining the verb stem to them with the re-
lation nsubj, adding the sub-relation :aff to dis-
tinguish them from the syntactic relations with the
same label, as is done by Kahane et al. (2021, 51)
for their morpheme-based treebank for Beja.

Tigrinya does not have a neuter gender, and 3rd
person singular masculine (3SM) agreement is used
to refer both to inanimate nouns that are lexically
masculine and to unspecified dummy entities. As
in modern Hebrew (Halevy, 2023, 10-12), it does
not also have a locative or a demonstrative exple-
tive, such as there in ‘There is water in the glass.’,
or a dummy subject pronoun, such as it in ‘It is
hot’, as in example (2).!

2) ee
moyq-u
be.hot.PFV-SB3SM

‘It got/is hot.’

Verbs in Tigrinya may also take object agree-
ment suffixes, also called “object suffix pronouns.”
These appear in two types, which we refer to as
“objectl” (0OBJ1) and “object2” (0OBJ2), following
Kifle (2011, 104). The suffixes may refer to both
objects (direct and indirect) and to applicative ar-
guments, for example, -fo (01,3SM) in Ch ¢+ riZyat-
to, ‘she saw him’; -/lu (02,3SM) in Cag riziya-llu,
‘she saw for/on him’. While OBJ1 most often rep-
resents the direct or indirect object of a transitive

'We use the following abbreviations in interlinear gloss-
ing. 1: 1st person, 2: 2nd person, 3: 3rd person, AUX: Aux-
iliary, CAUS: Causative, DEF: Definite, F: Feminine, IPFV:
Imperfective, M: Masculine, O1: Objectl, O2: Object2, OBJ:
Objective, PASS: Passive, PST: Past, PFV: Perfective, P: Plu-
ral, POSS: Possessive, PRS: Present, REL: Relative, S: Sin-
gular, SB: Subject.

verb, it may also represent a malefactive argument
of an intransitive verb, for example, -fo (01,3SM)
in g4+ moytat-to, ‘she died on him/to his detri-
ment.” (Kifle, 2007, 2011, p.119).

Each verb may take at most one object suffix;
thus, speakers must choose between the objective
and applicative suffixes when both are applicable
to the arguments of a verb. In our treebank, we
segment off the object suffixes. Since neither cate-
gory of suffix corresponds directly to the UD obj
relation, we annotate dependencies from the stem
to the two types of suffixes with the special mor-
phological relations obj1:aff and obj2:aff.

3.3 Nominals and case

Subjects in Tigrinya are not marked for case. Di-
rect and indirect objects may take the objective pre-
fix 7 - n-.> Definite objects are obligatorily marked
for case. The objective case marker also functions
as the dative case marker (Kifle, 2007; Kievit and
Kievit, 2009), marking arguments we annotate as
iobj.

(3) a. ankC 08 Chgt  [Accusative]
Zaster ni-yosef riZiy-at-to
Aster OBJ-Yosef see.PFV-SB3SF-0O1,3SM
‘Aster saw Yosef.’

b. aakC  I0E ven  [Dative]

2aster  ni-yosef hiyab
Aster OBJ-Yosef  gift
70+t
hib-at-to

gave.PFV-SB3SF-01,3SM

‘Aster gave Yosef a gift.’

Figure 1 shows the syntactic and morphological
dependencies within sentence (3a). Co-referential
nouns and verb affixes are indicated with the same
color. Note that the co-reference relations are not
explicit in the dependency graph.

The language has a set of adpositions that mark
different semantic roles such as instrumental (-1 bi),
locative (n-n 2ab), associative (9°n mis) and elative
(0 kab). As we shall see in some of the exam-
ples below, there is no simple one-to-one or one-
to-many mapping between the categories of object
affixes on verbs and the case markers and adposi-
tions.

’This prefix is normally referred to as “accusative,” but

we prefer “objective” because it can mark indirect as well as
direct objects.

122



root

nsubJ

?aster [ni-  yosef] n?iy- -at o]

Figure 1: Dependencies in (3a). Blue tokens represent
the subject, brown tokens the direct object.

4 Experience clauses

Experience clauses contain experiencer predicates,
also known as “psychological predicates” (Postal,
1971, chapter 6) and “mental verbs (Croft, 1993,
55), that denote events that affect the conscious-
ness of the experiencer such as its emotional or
mental state or bodily sensation (Verhoeven, 2014,
130). Experience clauses are characterized by
the presence of at least one of the two core se-
mantic roles, the animate participant undergoing
the experience, the EXP(ERIENCER), and the event
or entity causing the experience, the STIM(ULUS)
(Dowty, 1991; Croft, 1993; Klein and Kutscher,
2015). Languages have different means for leav-
ing either the EXP or the STIM unspecified, for
example, in the English sentences this film is de-
pressing, which foregrounds the STIM, and /’'m de-
pressed, which foregrounds the EXP. As we will
also see, experience predicates expressed by adjec-
tives, such as be quiet, in English are normally ex-
pressed by verbs in Tigrinya.

With particular experience predicates, addi-
tional semantic roles are possible. Sometimes an
external CAUSER needs to be distinguished from
the STIM argument, for example, news in the sen-
tence the news made her dislike her teacher.

Because experiencers can be perceived with dif-
ferent degrees of control over the experienced
states and events, it is common in the world’s lan-
guages for experience clauses to deviate from pro-
totypical transitivity (Nass, 2007, 196). Experi-
encer nominals commonly appear as both subjects
and objects, and when they are objects, they may
be characterized by unusual case marking patterns.

5 Corpus Data

As we have access to a morphological analyzer
for Tigrinya (https://github.com/hltdi/
HornMorpho), we are able to assess how much
information a morphologically analyzed corpus
of sentences can provide about the statistical

tendencies characterizing particular roots in the
different categories of experience verbs we will
be proposing.

First, we consider what morphological agree-
ment features we expect for the EXP and STIM ar-
guments. Experiencers are normally people, so all
three persons, including in particular 1st and 2nd,
should be possible features of the affixes agreeing
with the EXP argument. Thus the absence of 1st
and 2nd person agreement features for a particular
affix can indicate that it does not refer to an experi-
encer. Stimulus features, on the other hand, are rel-
atively unconstrained: experiences can be caused
by people as well as inanimate objects and events.
Impersonal verbs with “dummy” subjects are a spe-
cial case; they always take 3SM subject agreement.

We can estimate a root’s transitivity by looking
at the proportion of instances that have an OB1 suf-
fix, but this is only an indication of transitivity be-
cause (1) the suffix is only obligatory for definite
objects and (2) though this is by far the most com-
mon use of the suffix, it can also function as a male-
factive applicative agreement marker on intransi-
tive verbs. Another measure of transitivity is the
occurrence and frequency of the PASSIVE form of
the root.

We ran a dedicated morphological analyzer on
1,000,000 Tigrinya sentences from the TLMD
corpus (https://zenodo.org/records/
5139094). For each verb root occurring in at
least 10 unambiguous words, for each of the
three forms under consideration, BASE, PASSIVE,
and CAUSATIVE, we counted the occurrences of
different subject and object agreement features.

For comparison we ran a morphological ana-
lyzer for the related Amharic language on 100,000
sentences from the CACO corpus (https://
github.com/andmek/CACO).

6 Method

We start with the basic distinction between verbs
taking EXP subjects and those taking EXP objects
(Fleischhauer, 2016, 263-285). Because we are
concerned with the annotation of the arguments of
experience verbs, it is experience clauses, rather
than simply experience verbs, that we will be dis-
cussing.

For each experience verb root that we con-
sider, we will examine each of the three main
forms that occur for that root: BASE, PASSIVE, and
CAUSATIVE. For each of these forms, we will look
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at how EXP and STIM are coded both morpholog-
ically and syntactically, and we will classify the
roots on the basis of these properties. The result
will be up to three morphosyntactic schemas for
each root. For each schema we will be concerned
with how the canonical roles are realized syntacti-
cally and morphologically and which UD relations
we use for annotating each argument, both morpho-
logical agreement affixes and explicit nominal ar-
guments of the verb.

7 Tigrinya Experience Verbs

The analysis of Tigrinya experiencer verbs reveals
four categories which are outlined below.

7.1 Subject-experiencer verbs

Subject-experiencer (SE) verbs fall into two cat-
egories, intransitive verbs, which leave the STIM
unexpressed, and transitive verbs, which code the
STIM as direct object.

7.1.1 Intransitive SE verbs

Experiencer verbs such as a70L sonbada ‘be
shocked’, 7 hazana ‘be sad,” and %10 fagabe ‘be
satisfied’ are typical examples of the intransitive
subject experiencer (ISE) class. The BASE form of
this class is illustrated in (4).3

4) nnkC a8
2aster sonbid-a
Aster be.shocked.PFV-SB3SF

[Tir]

‘Aster 1s shocked.’

ISE roots such as 718 sanbada typically have
a CAUSATIVE form in addition to the intransitive
BASE SE form. The CAUSATIVE form takes the
STIM as subject and the EXP as direct object. This
is illustrated in (5).

(5) nt me. ThEC
fiti wara ni-2aster
the news OBJ-Aster

an70.4¢

2asonbid-u-wa
be.shocked.CAUS-SB3SM-01,3SF

“The news shocked Aster.’
The fully segmented dependency tree for the
sentence is shown in Figure 2.

31n all of our examples with an explicit EXP, this will be
the feminine participant Aster.

root
nsubJ

2iti woro m- ?aster ?asanbld- -u

-Wa}

Figure 2: Dependencies in (5). Blue tokens represent
the subject, brown tokens the direct object. Segmented
words are surrounded by rectangles with rounded cor-
ners.

These CAUSATIVE forms can also appear with-
out an explicit object EXP, where the focus is on
the experience, independent of any particular EXP.
We will refer to such clauses as “stimulus only”
clauses. (6) is an example with the CAUSATIVE of
the root sanbada ‘be shocked’.

(6) nt (LD nlg
2iti mabrax' Pazyu
the lightning very
enrNg 1984

yasonbid nayru
be.shocked.CAUS.IPFV.SB3SM AUX.PST

“The lightning was very shocking.’

The CAUSATIVE forms of these roots with
relative subordinating morphology correspond
to causative experiential adjectives in lan-
guages such as English:  Ha7Ng zasonbid
be.shocked.REL.CAUS.IPFV.SB3SM ‘shocking’ (lit.,
‘that which causes shock”).

ISE verb roots normally have no PASSIVE form.
The exceptions are roots that lack a BASE form.
For these verbs, the PASSIVE form behaves like
the BASE form of a verb like 702 sanbado, as
in (4). Examples are the intransitive roots hen
tohag™asa ‘be happy’, +mon tot'aflo ‘regret’, and
TRPO tax™'at'Ts ‘be angry.’

Corpus data for four ISE verbs confirm what we
expected: that there is a frequent CAUSATIVE but
no PASSIVE form, that OBJ1 suffixes are rare with
the BASE forms but common with the CAUSATIVE
forms, and that 1st and 2nd person subjects are fre-
quent with the BASE form.

7.1.2 Transitive SE verbs

Tigrinya also has a set of transitive SE verbs
(TSE) taking the STIM as direct object in the BASE
form. Examples are é.Cch forha ‘fear’, G4.% nafax'a
‘miss’, é. hafora ‘be embarrassed (over),” and
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Adh s9li?a ‘hate.” As expected for transitive verbs,
these roots usually have PASSIVE as well as BASE
forms. We annotate the EXP subjects of these PAS-
SIVE verbs as nsubj : pass.

These roots also have derived CAUSATIVE forms
related to the BASE forms in the manner of pairs
like English fear and firighten. The CAUSATIVE of
é.Cch farha ‘fear’ is illustrated in (7).

Ta0tC
ni-?aster
OBJ-Aster

(7 ¢0g
yosef
Yosef

NG P
2afrih-u-wa
fear.CAUS.PFV-SB3SM-O1,3SF

“Yosef frightened Aster.’

The CAUSATIVE forms appear frequently in the
stimulus only pattern, like the CAUSATIVE of intran-
sitive SE verbs, as illustrated in (8).

(8) HNA. £G.Cih
zib?i yafirrih
hyena  fear.CAUS.IPFV.SB3SM
h¢
Zyyu

AUX.PRS.SB3SM

‘A hyena is scary.’

The corpus data reveal that the roots in this class
differ significantly with respect to transitivity, with
G4.% nafax's ‘miss’ taking an OBJ1 suffix in 57% of
the sentences in the BASE form, while this is true
for only 21% of the sentences with the BASE form
of é.Cch forha “fear.” On the other hand, é.Ch forha
‘fear’ has a common PASSIVE form, whereas there
are no instances of the PASSIVE form of §4.% nafax'a
‘miss’ in the data. 4

7.2 Object-experiencer verbs

Because EXPs are not prototypical agents and may
be construed with varying degrees of control, they
often appear as objects of different sorts and in
many languages, for example, Icelandic (Barddal,

“In fact the passive form of G4# nafax's is possible in the
language, for example, ht: HhAS. LN, +G6% hove 2iti zihalofa
gize tanafix'u ?2allo ‘The past time has been missed.” This
shows that we need to be cautious about concluding that a
form is not possible simply because it fails to occur in the
data.

1999), Faeroese (Barnes, 1986), and Greek (Lan-
dau, 2009), have quirky properties not characteris-
tic of canonical transitive sentences.’

7.2.1 OE verbs with ambient stimuli

For one set of object-experiencer (OE) roots in the
BASE form, Tigrinya shows a mismatch in case and
pronominal marking: the EXP is treated morpho-
logically as the object of the verb but syntactically
it shows a split transitivity combining subject and
object properties which according to Malchukov
(2005) arises from a functional tension to fore-
ground the most prominent argument, i.e. the ex-
periencer.

In (9) the EXP, Aster is optionally marked with
the objective case. When it appears as a bare noun,
superficially like a canonical subject because it
lacks the objective prefix that is normally oblig-
atory for a definite direct object, but agrees with
the 3rd person singular feminine OBJ1 suffix on the
verb.

9) (7)ankC A“LhP
ni-?2aster s'ami-u-wa

Aster be.thirsty.PFV-SB3SM-01,3SF
‘Aster is thirsty.’
Paster  [smi  -u  wa|

Figure 3: Dependencies in (9). Brown tokens represent
the EXP.

Because the EXP nominals in such sentences
are optionally marked with the objective affix and
agree with the obligatory morphological object,
we annotate them with the obj relation but add
the sub-relation :exp to distinguish them from

Landau (2009) identifies three types of languages based
on a quirkiness scale. The first group comprises lan-
guages that have various options to code the EXP as da-
tive, accusative and genitive quirky subjects, with Icelandic,
Faeroese and Greek as typical examples. The second group
allows only dative EXPs as subjects, with languages such as
Italian, Spanish and Dutch showing this pattern. The third
group does not allow quirky EXPs; that is, only nominative
subjects can be used for EXP. Such languages include English,
French and Hebrew. As we will see, Tigrinya is closest to the
second group.
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canonical direct objects, which require the objec-
tive prefix when definite. Roots of this type in-
clude aavn s'ami?o ‘be thirsty’, Meve t'amaya ‘be
hungry’, £1ee doxama ‘be tired’, Aerm s'ammowa
‘feel lonely’, nd’fm salcawa ‘be bored’, and Havav
hamama ‘be sick, hurt’.

Morphologically, the subjects of these OE verbs
are 3SM, similar to what Pesetsky (1995, 111)
refers to as the unspecified stimuli behind “emo-
tional weather,” and, on the surface at least, iden-
tical to what Amberber (2005, 295), describing
Ambharic, calls “ambient causers”. We will refer
to clauses of this type as “ambient stimulus” (AS)
clauses.

The picture is complicated by the fact that many
of these roots also belong to the ISE category; for
this reason Kifle (2011) treats them as applicative
alternations. For example, the English gloss in (9)
has another possible translation in Tigrinya, illus-
trated in (10).

(10) ankC A%A
Zaster s'ami?-a
Aster Dbe.thirsty:PFV-SB3SF

‘Aster is thirsty.’

Figure 4: Dependencies in (10). Brown tokens repre-
sent the EXP.

In (10) the root &9°n s'ami?a behaves like an
SE root; the verb’s subject agrees with the EXP,
Aster. In (9), on the other hand, the same root be-
haves like an ASOE root; the verb’s object suffix
agrees with the EXP and the EXP nominal has no
case marker.

Examining the corpus data, we discover that
the roots in this category differ strikingly with
respect to their frequency of occurrence in the
ISE and ASOE patterns. While the BASE forms
Ao s'smmawa ‘feel lonely’ and nAFm salcawa
‘be bored’ have 3SM subjects with OBJ1 suffixes
on the verb (indicating the ASOE pattern) in 40%
and 82% of the instances, respectively, these pro-
portions drop to 2.4% for £ner doxama ‘be tired’,

2.2% for mev¢ t'amaya ‘be hungry’, and 0.9% for
chavan hamama ‘be sick’.

Interestingly, two of the clearly related roots in
Ambaric exhibit quite different patterns: the pro-
portion of 3SM subjects with object suffixes in the
BASE form is 23% for £ne» dokkama ‘be tired” and
90% for nara» ammoama ‘be sick.” Another notable
difference is that the Tigrinya roots in this category
have no PASSIVE forms, while the PASSIVE forms
for Amharic roots like never ammama ‘be sick’ not
only exist but are quite common.

For at least some of the roots that belong to both
the ASOE and ISE categories, a further argument
representing a generic stimulus is possible. In (11),
"¢ may ‘water’ adds no information at all about
the nature of the stimulus behind the state. Though
not related etymologically to the verb, such an ar-
gument is analogous to “cognate objects” in other
languages , for example death in he died a peaceful
death (Austin, 1982; Jones, 1988; Pesetsky, 1995;
Borjars and Vincent, 2008). We will refer to it as
an “internal object.”

antC  “1e A%
Zaster may s’ami?-u-wa
Aster water be.thirsty.PFV-SB3SM-01,3SF

(11)

‘Aster is thirsty (for water).’

At least for this root, the internal object is also
possible when the root appears in the ISE pattern.

(12) akC =18 a“lh
Zaster may s’ami?-a
Aster water be.thirsty.PFV-SB3SF

‘Aster is thirsty (for water).’

We annotate the internal object as
obl:internal in both (11) and (12).

Some of the roots in this category permit an ex-
plicit STIM argument that takes the form of the sub-
ject, so these then resemble the roots described in
the next section. There is apparently a limited set
of possible STIM subject arguments for these roots.
With the BASE form of the root £nev daxama ‘tire,
be tired,” the noun ga hayl ‘strength’ with a pos-
sessive suffix is a common subject, as illustrated
in (13). As in the AS pattern, we annotate the EXP
in such sentences as obj : exp because it does not
require the objective prefix when definite.
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(13) AQbC hea Lo
2aster hayl-a daxim-u-wa
Aster strength-her tire.PFV-SB3SM-O1,3SF

‘Aster is tired.’

For the root 4ara» hamama ‘sicken, be sick,
hurt’, the body part where the experience is cen-
tered may appear as the subject, as illustrated in
(14). Again the EXP takes the form of an obj : exp,
without the normal obligatory case marking.

(14) ankC cha .o
faster ritis-a  him-u-wa
Aster head-her hurt.PFV-SB3SM-01,3SF

‘Aster’s head hurts.’

For other roots in this category, if the speaker
wants to refer to an explicit STIM, the CAUSATIVE
form must be used, with the EXP in the form of a
canonical object, that is, with an OBJ1 agreement
suffix on the verb and the obligatory objective pre-
fix on the nominal if definite. We annotate the EXP
argument as obj. Sentences in this pattern may
also include the internal object, which we annotate
as iobj:internal in this case. See (15), in which
- Cow ‘salt’ is the nsubj, antkC 2aster is the
obj, and 1% may ‘water’ is the iobj:internal.

(15) nt @ 7adkc mQ
i ¢ow  ni-Zaster  may
the  salt OBJ-Aster  water
AZ NP
?as'mi-u-wa
thirsty.CAUS.PFV-SB3SM-01,3SF

‘The salt made Aster thirsty (for water).’

7.2.2 OE verbs with explicit stimuli

For other OE roots, such as 14ev garamoa ‘surprise,
be surprising,” an explicit STIM subject is possible
with the root’s BASE form. This is illustrated in

(16).

(16)  OCdv TANEC
sirhu ni-?aster
action.his OBJ-Aster

1600
gorim-u-wa

surprise.PFV-SB3SM-01,3SF

‘His action surprised Aster.’

These roots may also appear in the ambient stim-
ulus pattern, in which case the EXP, if definite, no
longer requires the objective prefix.

(17) AakC 1400
Zaster garim-u-wa
Aster surprise.PFV.SB3SM.O1,3SF

‘Aster is surprised.’

With such roots, the BASE form may also appear
in the stimulus only pattern, as illustrated in (18).

(18) 0Cd e1ce he
sirhu yigorrim ?iyyu
action.his surprise.IPFV.SB3SM AUX.SB3SM

‘His action is surprising.’

Other roots in this category include ni#
¢'anax’'a ‘worry,” 41av s'aggame ‘trouble’, and Y0
hawwaxa “disturb.’

Not surprisingly, the roots in this category have
a PASSIVE form, in which the EXP is the subject and
the STIM is an obl, as in (19) .

(19) nnkC A0k
2aster bi-tifgistu
Aster by-patience.his
147
tagarrim-a
surprise.PFV.PASS-SB3SM-O1,3SF

‘Aster is surprised by/with his patience.’

But many of the roots also have a CAUSATIVE
form, in which the EXP and STIM are realized as
with the BASE form, as object and subject respec-
tively. See 20, in which the subject, 00+ t{gistu,
functions as STIM.

(20) om0k ThOEC
tifgistu ni-aster
his.patience OBJ-Aster

nlgav-@

?agarrim-u-wa
surprise.PFV.CAUS-SB3SM-01,3SF

‘His patience surprised Aster.’

There are cases where the BASE and CAUSATIVE
forms of such roots are interchangeable but others
in which the experience CAUSER and STIM are sep-
arated, as in (21). In these cases the CAUSATIVE
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form of the root is required, the CAUSER is the
nsubj, and the STIM is realized as an obl argu-
ment.

ANTO0INE
bi-tifgistu
by-his.patience

(21) eas  7A0KC
yosef ni-aster
Yosef OBJ-Aster

n4a-9
Zagarrim-u-wa
surprise.PFV.CAUS-SB3SM-O1,3SF

“Yosef surprised Aster with his patience.’

7.3 Summary of categories

Here we summarize the morphosyntactic schemas
we have described for experience clauses in
Tigrinya. Syntactic and morphological relations
are separated by a slash when they are different.
To simplify, the morphological subrelation :aff
is not included.

* Subject Experiencer: Intransitive
Example: n70L sanbada ‘be alarmed’

— Base: a70L sanbada
* EXP: nsubj

— Causative: na70L 2asanbada
% EXP: obj/obj1
* STIM: nsubj

* Subject Experiencer: Transitive
Example: aAh s'2125 ‘hate’

— Base: aAh s91?2
% EXP: nsubj
% STIM: obj/obj1
— Passive: TAAh tas'al?a
% STIM: nsubj
— Causative: naan 2as'li?a
% EXP: obj/objl
% STIM: nsubj

* Object Experiencer: Ambient Stimulus
Example: aovm s'ammoawa‘feel lonely’

— Base: aeom s'ammoawa
% EXP: obj:exp/objl

— Causative: haae 2as’ammowa
% EXP: obj/objl
* STIM: nsubj

* Object Experiencer: Explicit Stimulus
Example: 140v garomoa‘surprise’

— Base: 14av goromo
% EXP: obj/objl
* STIM: nsubj

— Passive: 1140v tagarrama
* EXP: nsubj

— Causative: n“14ev agarrama
% EXP: obj/objl
* STIM: nsubj

8 Conclusions and Future Work

Our investigation has uncovered two categories
within each of the Subject Experiencer and Ob-
ject Experiencer classes of experience verbs in
Tigrinya, each defined by a schema for each of
the two or three forms that occur for the roots in
the category. We have also seen that many roots
belong to more than one category. In particular,
roots such as £ne» doxama ‘tire, be tired’ occur in
both the Ambient Stimulus Object Experiencer and
Intransitive Subject Experiencer categories. We
might guess that the use of these roots in the Sub-
ject Experiencer pattern implies a more active role
for the EXP, something we plan to explore in fu-
ture work. We have also learned that specific roots
may permit arguments that are not possible with
others in the same category, for example, body part
subjects with chever hamama ‘hurt’ and internal ob-
jects with a9°n s'am?a ‘be thirsty’.

We have not exhausted all of the possibilities for
the arguments of experience predicates in the lan-
guage. For example, the verb 4erar hamama ‘be
sick, hurt’ can take a malefactive argument rep-
resenting a participant who is harmed by the ex-
periencer’s pain or ailment. In future work we
plan to investigate the morphosyntax associated
with these arguments and propose UD relations for
them.

Finally, the existence of morphological data on
thousands of Tigrinya roots opens up the possibil-
ity of classifying experience roots on the basis of
their similarity to the categories we have outlined
in the paper.
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Abstract

This paper presents a quantitative study of
Object-Verb (OV) order in Archaic Chinese
based on a Universal Dependencies (UD)
treebanks.  Treating word order as a bi-
nary choice (OV vs VO), we train a sparse
logistic-regression classifier that selects the
most salient syntactic features needed for an
accurate prediction to investigate the specific
syntactic contexts allowing OV word order and
to identify to what extent do these factors fa-
vor this order. The ranked features are under-
stood as interpretable rules, and their cover-
age and precision as quantitative properties of
each rule. The approach confirms earlier qual-
itative findings (e.g. pronoun object fronting
and negation favor OV) and uncovers new con-
trasts in word order between different reflex-
ive pronouns. It also identifies annotation er-
rors that we corrected in the final analysis, il-
lustrating how the quantitative models, com-
bined with fine-grained corpus analysis, can
improve treebank quality. Our study demon-
strates that lightweight machine-learning tech-
niques applied to an existing syntactic resource
can reveal fine-grained patterns in historical
word order and this can be reapplied to other
languages.

1 Introduction

In this paper, we investigate Object-Verb (OV)
word order in Archaic Chinese, following the his-
torical linguistic periods of Chinese language pro-
posed by Wang (1980). Wang defines Archaic
Chinese as the historical stage extending from
the Shang Dynasty (circa 1600 - 1046 BCE) and
ending in the early Han Dynasty (206 BCE - 25
CE). This historical stage covers oracle bone in-
scriptions, bronze inscriptions, and classical texts
from the pre-Qin period up to early Han period.
Our study primarily focuses on representative texts
from Eastern Zhou Dynasty (circa 771 - 256 BCE)
to the early Han Dynasty. Our main goal is to

systematically explore syntactic structures, partic-
ularly the conditions facoring or promoting OV
order.

Most scholars currently agree that a stable SVO
word order was already established by the time of
Archaic Chinese. For instance Wang (1980) and
Feng (2013) argued that during the Pre-Archaic pe-
riod, the basic word order of Pre-Archaic Chinese
was likely SOV, but as the language evolved, an
SVO word order was established by the Archaic
Chinese period. Ma (1898) highlight that object
is placed after verbs in Archaic Chinese. More re-
cently, Peyraube (1997) argue that Archaic Chinese
was always a SVO language and OV word order
is used only in specific syntactic contexts that are
strictly constrained. Djamouri (2014) also states
that the SVO word order had already become the
dominant order in the Shang oracle bone inscrip-
tions, based on a detailed study of 5,500 complete
sentences from the Shang Dynasty(ca. 1600-1046
BCE), among which 94% followed the SVO order,
while only 6% exhibited an SOV order.

Therefore, based on the research of these schol-
ars, we can assume that Archaic Chinese is a sta-
ble SVO language. However, when exploring Ar-
chaic Chinese corpora, we find that although the
OV word order is not dominant, it appears to be
far from uncommon. In many syntactic contexts,
OV word order is allowed and sometimes even pre-
ferred, which means that the VO order may remain
productive in Archaic Chinese. In this regard, Yu
(1981) highlight certain features of SOV language
in Pre-Archaic Chinese, such as modifiers occur-
ring before heads, which partially explain the possi-
ble origins of SOV word order in Archaic Chinese.
Peyraube (1997) identifies four cases of OV word
order in Archaic Chinese. Finally, Pan and Jiao
(2023) conclude that OV order in Archaic Chinese
can be roughly classified into unmarked object-
fronting and marked object-fronting, after consult-
ing previous studies on object-fronting in Archaic
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Chinese by several different linguists. They also
provide more detailed syntactic context in which
OV word order can be used.

However, existing research remains predomi-
nantly qualitative in nature, mainly focusing on
identifying potential syntactic environments and
describing by hand the conditions that allow OV
word order in Archaic Chinese. Besides, previ-
ous studies have suggested that there is no abso-
lute grammatical rule enforcing OV order; instead,
OV structures represent a possible syntactic choice
within certain contexts. Therefore, given the ob-
served variability in scientific statements about OV
order, a quantitative exploration of syntactic ten-
dencies becomes essential. Our aim is to undertake
a more rigorous exploration, grounded in corpus
data, to ascertain the specific manifestations of OV
word order within Archaic Chinese corpora. In this
paper, building upon previous theoretical research
on OV word order, we aim to clarify the following
research question: What specific syntactic contexts
systematically permit or prefer OV order in Archaic
Chinese and to what extent do these factors favor
the OV order? To address this question, we adopt
quantitative methods from computational linguis-
tics, analyzing a syntactically annotated treebank
to precisely identify and quantify the syntactic con-
ditions that lead to object fronting.

2 Related Work

OV order in Archaic Chinese Former re-
searches has showed that the use of OV word order
is typically governed by strict syntactic contexts
or specific semantic purposes. Most of these stud-
ies have adopted qualitative approaches to explore
the occurrences and cases of OV word order in Ar-
chaic Chinese, summarizing and analyzing specific
cases based on corpora and textual examples. As
early as the end of the 19th century, Ma (1898)
has noted that in Archaic Chinese, when a verb is
preceded by a negation element or when the direct
object is an interrogative pronoun, the correspond-
ing direct object must be fronted. Since the 1980s,
numerous scholars have analyzed the occurrences
of the demonstrative pronoun shi 7 (this) and the
third-person pronoun zA7 2 (3-person) in OV order
when they appear between the direct object and
the verb. For instance, Wang (1989) and Xiang
(2010) argue that in OV word order, they function
as resumptive pronouns referring to the object NP.
In contrast, Han (1996) interprets shi s (this) and

zhi Z.(3-person) as grammatical markers in OV
constructions. Towards the end of the 20th century,
Peyraube (1997) summarized the instances of OV
word order in Archaic Chinese, identifying four
main types and the following four examples are
taken from Peyraube (1997):

1. The object is an interrogative pronoun;

(1) T fE
zi hé yéan
you what say
What do you say?

2. The object is the demonstrative pronoun shi
B 10N,
72 (this);

(2) T P S
zi sin shi bdo
son grandson this preserve

The future generations (will) pre-
serve this.

3. The object is a pronoun in negative sentences;

3) AN H N 1
bu wi zht yé
negation 1PRON understand final-part
(You) don’t know me.

4. The object is a noun phrase (NP) followed by
a preverbal object marker shi 7 (this) or zA7

2 (this).

4) moy E e
si fang shi wéi
four region objet-marker unite
(You should) unite the four region.

Very recently, Pan and Jiao (2023) categorize
OV constructions into marked and unmarked types.
Unmarked OV constructions include the fronting of
WH-pronominal objects; in declarative sentences,
the fronting of the demonstrative shi +&(this); in
negative sentences, the fronting of demonstrative
pronouns zAT Z (this), shi s&(this) and c¢i I(this),
personal pronouns, and noun phrases (NPs). In
addition, marked OV constructions are further
subdivided based on the type of marker into wéi
ME (only)-type, shi 7&(this)/ zhT Z (this)-type, and
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wéi ME(only). .. shi 7&(this)/ zhT Z (this)-type con-
structions. For each type, the authors provide spe-
cific examples from the corpus and detailed analy-
ses.

Grammar Study and Computational Linguistics
In recent decades, the intersection of grammar
study and computational linguistics has gained in-
creasing attention, leveraging computational tools
to deepen the understanding of linguistic struc-
tures and phenomena. This interdisciplinary ap-
proach has significantly transformed linguistic re-
search. Vlachos and Craven (2010) parse biomedi-
cal text to extract features based on syntactic depen-
dency relations, then they feed a sparse Bayesian
logistic-regression model with extracted features
to classify speculative language. This method im-
proves the model’s ability to recognise phrases that
express uncertainty. The development of annotated
corpora, such as dependency treebanks of Univer-
sal Dependencies (UD) frameworks (de Marneffe
et al., 2014; Nivre et al., 2020; de Marneffe et al.,
2021) which includes treebanks for more than 160
languages, have provided robust datasets for quanti-
tative and comparative analyses. By analyzing data
from the Universal Dependencies project, Gerdes
et al. (2021) introduces a quantitative approach
to linguistic typology, which move beyond tradi-
tional implicational universals to identify quantita-
tive patterns in word order typology. This method
allows for a more nuanced understanding of syntac-
tic structures across languages, highlighting statisti-
cal tendencies rather than absolute rules. Levshina
(2019), promoting a token-based typology, mea-
sures word-order variability with Shannon entropy
calculated from Universal Dependencies data for
about 60 languages. They find that languages fall
into three clusters: high-entropy morphologically
rich VO/flexible orders, mid-entropy analytic VO
languages, and low-entropy OV languages. Chaud-
hary et al. (2022) developed a framework to assist
linguists in the extraction of comprehensible syn-
tactic rules, specifically focusing on morphological
agreement, case marking, and word order. This
system was validated across multiple languages,
demonstrating its capability to generalize and ap-
ply linguistic rule extraction effectively in diverse
language contexts. More recently, Herrera et al.
(2024) introduces a novel method for inferring and
mining, in a more exploratory design, detailed syn-
tactic rules from treebanks: by employing sparse
logistic regression enhanced with a richer feature

search space, they effectively identify significant
grammatical patterns, particularly for agreement
and word order in Spanish, French, and Wolof,
successfully uncovering both well-known and un-
derexplored syntactic tendencies and rules.

3 Corpus and Method

In our study, we use Kyoto University’s UD syntac-
tic treebank of Classical Chinese in its version 2.15
(Yasuoka, 2019; Yasuoka et al., 2022). This corpus
comprises an extensive dataset of 86,239 sentences.
Our study focuses on the Archaic Chinese subset
of the corpus, which includes three Confucian texts
"Liin yii" A, "Liji" e, "Méng zi" @i F, one
classical poetic text "Chii ci" /&% and one histor-
ical text "Zhan gué ce" BE[F 5K, This sub-corpus
consist of a total of 55,632 sentences, providing a
rich resource for in-depth linguistic analysis.

Our aim, as stated above, is to identify quanti-
tative and gradient rules or tendencies that favor
OV word order in Archaic Chinese. For that, it is
essential first to define what constitutes for us a
quantitative grammar rule. Inspired by correspon-
dence rules of the Meaning-Text Theory (Melcuk,
1988) and by Chaudhary et al.’s (2022) work, Her-
rera et al. (2024) formalise a grammatical rule with
three elements or patterns: the scope S, which is
the domain within which the specific grammatical
phenomena under investigation may occur. In our
case this consists of occurrences of verb with an
object; the target linguistic phenomenon () that
has to be predicted, which is for us the object pre-
ceding the verb; and the predictor pattern P, in
our study, the syntactic context that allows object
fronting. Consequently, our aim is to investigate
what are the syntactic contexts P that allow object
fronting in Archaic Chinese, and to what extent
(a%) of object fronting is likely to occur under
each of these conditions.

a%

S = (P = Q)

This formalization captures both the probabilis-
tic nature of grammar and the overlapping relation-
ships between grammar factors, making it highly
adaptable to diverse linguistic frameworks and phe-
nomena. By associating features with specific syn-
tactic contexts, this approach offers a quantitative
yet interpretable method for modelling grammar.

We then adopted the method described in Her-
rera et al. (2024) which use a linear classifier to
extract the most salient features that predict the
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linguistic phenomena. This method has been tested
by using syntactic treebank corpora of English,
French, Spanish and Wolof, demonstrating its appli-
cability across different languages. This particular
method was selected due to its inherent tendency
to favor an exploratory approach.

More specifically, to identify the syntactic con-
texts that most strongly predict OV order, the au-
thors use sparse logistic regression classifier to dis-
tinguish between OV and VO constructions based
on the syntactic features extracted from the tree-
bank. The feature space employed by the classifier
is, as a matter of implementation, determined by
manual specification. In our case, it consists for
each node defined in the scope, i.e. the verb and the
object, the following UD features: part-of-speech
tags, dependency relations, morphological features
(such as pronoun type), and clause-level modifiers
(like presence of negation or sentence particles)’.
We did not include lexical forms in the initial model
to generalize across surface variation, though this
remains a direction for future work.?

The classifier is tasked with estimating the prob-
ability of object fronting or not given a set of fea-
tures. Once the model is trained, we examine the
features that most heavily influence its decision-
making process, specially the features correspond-
ing to the syntactic conditions under which OV
order is most likely to occur.

The authors use L1-regularisation to rank the
most informative features for predicting syntac-
tic phenomena. Specifically, they train the model
for k£ + 1 regularization strengths «;, 0 < ¢ < k,
which controls sparsity through the regularization
strength parameter . When « is large, only the
most relevant features are retained; as o decreases,
additional features gradually enter the model as
their associated weights become non-zero. The k
is set to 100 by default, with aig set to 0.01 and oy
set to 0.001. This built-in feature selection keeps
only the most informative syntactic factors and
suppresses noisy features. Because the surviving
features and their weights are directly inspectable,
the model is far more transparent than neural mod-
els and therefore well suited to recognising and
interpreting the grammatical patterns that govern

'features appearing fewer than 5 times in the corpus were
excluded to reduce noise

To extract more general features, we initially did not
include orthographic forms in our analysis. However, based
on the preliminary results, we may consider incorporating
orthographic forms as an influencing feature in future research.

object fronting in Archaic Chinese. To test the sta-
tistical significance of each grammatical rule, the
authors applied a G-test comparing the observed
and expected distributions different features. The
G statistic approximates a x 2 distribution, and p-
values were computed accordingly. Features with
p < 0.01 were considered statistically significant,
indicating that the observed association between
the grammatical feature and the target linguistic
phenomenon is unlikely to occurre by chance.

The authors also compute some statistical mea-
sures for each extracted pattern to understand its
behaviour within the corpus. These measures are
coverage and precision and are calculated as fol-
lows:

Coverage = W,
Precision = w

The coverage indicates among all OV occur-
rences, how likely the specific grammatical phe-
nomenon occurs, whereas the precision measures
among all occurrences exhibiting this selected fea-
ture, how likely they follow the OV order. For
example, consider the grammatical feature "the ob-
ject is an interrogative pronoun". If its coverage
is 37%, this means that interrogative pronouns ac-
count for 37% of all OV occurrences of our corpus.
If its precision is 73%, it indicates that among all
instances where an interrogative pronoun serves as
an object, 73% of these are fronted. High coverage
suggests that the feature is common among OV
constructions, whereas high precision implies that
the feature strongly predicts OV word order.

4 Results

In this section, we analyze the syntactic factors
of OV word order selected by the linear model.
Among 55,632 sentences in the corpus, a total of
783 instances of OV word order were identified.
The selected syntactic features significantly influ-
encing OV word order are shown in the Table 1.°
The linear classifier identified nine grammati-
cal factors that influence OV structures to varying

3We implemented our approach using the code provided
by Herrera et al. (2024) in their paper. All results and data
are included as supplementary material in paper submission
portal.
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pattern P occurrences of P occurrences of () decision coverage precision «@
1 Object is a pronoun 5509 601 ov 76.8 10.9 0.012
2 Object is an interrogative pronoun 395 292 (0)% 37.3 73.9 0.007
3 Object is Third-person pronoun 3961 39 VO 10.7 99.0 0.005
4 Verb has an adverbial clause modifier 2183 257 ov 32.8 11.8 0.004
5 Verb has an expletive 210 129 ov 16.5 61.4 0.003
6  Object is a reflexive pronoun 209 89 (0)% 11.4 42.6 0.001
7  Verb has Degree "Equ" 801 91 ov 11.6 11.4 0.001
8 Verb has a sentence particle 3783 155 ov 19.8 4.1 0.001
9 Verb has a negative modifier 2707 83 ov 10.6 3.1 0.001

Table 1: Top features selected by the classifier favoring OV order.

degrees*. Based on the a values of each gram-

matical feature, we can observe that pronominal
objects, as the most prominent feature, are identi-
fied first by the model. The next most significant
feature is interrogative pronominal objects. The
third significant grammatical feature—third-person
pronominal objects—is somewhat special, as it is
identified by the model as indicative of VO order”.
The fourth feature selected is verbs with an adver-
bial clause modifier, while the fifth is verbs with
an expletive. The final four grammatical features
are distinguished at an « value of 0.001, with no
clear difference in their level of relevance. Based
on this ordering, we can already see that pronouns
and pronoun-related features play a significant role
in object fronting. We then describe the top nine
factors in detail.

Firstly, the data indicates that the first and the
most salient factor involves objects that are pro-
nouns. The coverage for fronted pronouns is as
high as 76.8%, highlighting a strong focus on pro-
nouns in OV word order in Archaic Chinese. How-
ever, the precision for fronted pronouns is only
10.9%, indicating that only 10.9% of clauses with
pronouns as objects exhibit fronting. This suggests
that while pronoun fronting is a prominent feature
of OV word order, OV structures themselves are
not dominant in Archaic Chinese, as most verbs
with pronoun objects do not exhibit this pattern.
The second factor reveals that interrogative pro-
nouns as fronted objects are particularly significant
in the corpus. The coverage shows that interrog-
ative pronouns account for 37.3% of all fronted
objects, indicating their prominence. Since inter-
rogative pronouns are a subset of pronouns, this
finding can be seen as a refinement of the first rule,

* All nine factors are statistically significant, with p-values
below 0.01 (detailed results are provided in the supplementary
material).

>In this case, coverage and precision are calculated for

. SAPA- . SAPA-
—(@ : Coverage = w, Precision = w

which shows that approximately half of the fronted
pronouns are interrogative pronouns. Furthermore,
the precision for this grammatical phenomenon is
73.9%, meaning that in cases where interrogative
pronouns serve as objects, they are fronted in the
vast majority of instances. This factor has been se-
lected in the second place also highlighting a strong
syntactic tendency for the fronting of interrogative
pronouns in Archaic Chinese. These two factors
are also consistent with Peyraube’s (1997) and Pan
and Jiao’s (2023) research on object fronting in
Archaic Chinese.

And the third rule reveals a grammatical situ-
ation where VO word order is clear favored, i.e.
when the object is a third-person pronoun®. Cov-
erage indicates that among all post-verbal objects,
third-person pronouns account for 10.7%. How-
ever, this is an extremely precise rule: 99.0% of
third-person pronouns used as objects are in fact
postposed. At the same time, the extremely high
precision of this rule and the fact that third-person
pronouns used as fronted objects appear only 39
times in the corpus push us to consider whether
these cases are very special or possibly due to an-
notation oversights or errors. Examining the oc-
currences, among the 3,961 occurrences of third-
person pronouns used as objects, only two were gi
H(3-person), while the rest were zhi Z (3-person).
Furthermore, all 39 fronted instances are zh7 Z (3-
person), each occurring as a fronted object in neg-
ative clauses, as shown in the example 5. This
indicates that for the position of third-person pro-
noun objects, the decisive factor is actually another
rule, namely, the influence of negation on object
fronting. Moreover, in our corpus (which to some
extent reflects features of Classical Chinese), the
grammatical feature “third-person pronoun as ob-
ject” can effectively serve as a criterion for VO
word order.

Scoverage and precision are calculated for —Q
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root

advmod

obj
aux l discourse:sp
{ 11yl ‘&
al 2&0

0 =
upos=ADV upos=PRON
lemma=E lemma=2

Gloss=none Gloss=[3PRON]
Polarity=Neg Person=3
PronType=Prs

Ed
upos=AUX upos=VERB upos=PART

Gloss=can Gloss=ward-off

Mood=Pot

Gloss=[final-particle]

Figure 1: Fronting of zhT Z (3-person) in negative sen-
tence.

(5) R Z e =& ,
mo zhi néng ylu yé
none 3PRON can ward-off final-particle
None can resist it.

The next rule indicates that in adverbial clauses,
the object is fronted in 11.8% of cases. Previous
qualitative studies on Archaic Chinese have not
specifically analyzed object fronting in adverbial
clauses. Therefore, we conducted more detailed
analyses of this grammatical context in our corpus.
After ruling out several clear annotation mistakes,
we found that there are 234 instances where the ob-
ject is a pronoun, in which interrogative pronouns
hé {A(what) accounts for 47.5% (122/257) and
the demonstrative pronoun shi #&(this) accounts
for 37.4% (96/257). Additionally, the demonstra-
tive pronoun shi s&(this) in this context always
appears in the fixed structure shi yi 7=l (because
of). Therefore, we can conclude that this rule may
not seem to hold genuine grammatical significance,
and it is other correlated grammatical features that
actually constrain OV word order.

We then individually examined the remained 23
instances where the fronted object was a noun. We
then discovered two instances of incorrect part-of-
speech tagging for the interrogative pronoun /é
{A(what) and one instances that the noun object is
modified by the interrogative word h¢é ff](what) to
form a wh-phrases hé git fi[#{(why), as illustrated
in the example 6. The remaining cases involve
noun-object fronting in non-negative clauses and
non wh-phrases, which drew our attention. We
found that in the remaining 20 example clauses,
yi LA(use) appeared as a verb 17 times, while yiin
Zs(say) appeared three times. Among them, yiin
Zs(say) occurred in a well-structured clause (in ex-
ample 7), and perhaps the structure and rhythm of
the clause prompt the fronting of the object. The
case for yi' Ll(use) is different. First, yi U (use)
appeared multiple times as a verb in the examples
covered by this rule, forming fixed expressions
such as hé yi {7 LA(how) and shi yi +&LA(because

root

advcl
obj [ advmod ]
A = =l AN
upos=VERB upos=VERB upos=ADV upos=VERB
lemma=XA lemma=z= lemma=gl| lemma=A,

Gloss=enter Gloss=says-so AdvType=Tim Gloss=enter

Gloss=then

Figure 2: Fronting of object of yiin z (say).

of). Additionally, in these instances, there was also
the phenomenon of a noun object being fronted.
This might suggest that when yi' L (use) is used as
a verb in instrumental constructions with nouns, it
may, to some extent, also encourage the fronting of
its object. However, these instances are too rare in
our corpus to draw a definitive conclusion. We thus
offer only a tentative hypothesis here, and a more
detailed discussion will require further targeted re-
search in the future with more specific data.

(6) B M e R M O
di hé gu yi dongndn qing

earth what reason use east south overturn
Why does the earth tilt to the southeast.

(7) A= AN xRl AR
i yinzé ru°’ zudoyunzé zuod '’
enter say then enter * sit say then sit *
# = Bl &
shi ydnzé shi
food say then feed
when told him to come into his house, he
came; when told him to be seated, he sat;

when told him to eat, he ate.

The fifth rule indicates that when a verb is modi-
fied by an expletive, 42.6% of its object is fronted,
which means the 42.6% object is fronted with a
marker. By examining coverage, we can see that
fronted objects carrying such markers are not very
common among all instances of object fronting.
However, the precision shows that when a verb
does have an expletive modifier, the object is more
likely to be fronted. In light of this grammatical
situation, we also examined examples from our cor-
pus. After ruling out some clear annotation errors,
we found that the primary word functioning as an
expletive to modify the verb is zhi Z (3-person).
There are also a few instances of shi s (this) (12
occurrences, 4 of which are OV) and s7 £ (this) (2
occurrences, both VO). However, when we analyze
the instances of zh7 Z (3-person) in the corpus, we
discover some subtle annotation issues. Because
zhi Z (3-person) is a very commonly used syntactic
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Person=3
PronType=Prs

Figure 3: NP before zhi Z (3-person) considered as
object of verb.

root

nsubj
nmod 1’ expl obj
{ 1 NI3r
0 x & : i !
g ap B
upos=NOUN upos=NOUN upos=PRON
lemma=% lemma=& lemma=22.
Gloss=[3PRON]
Person=3
PronType=Prs

R
Upos=VERB
lemma=38
Gloss=speak-to

upos=NOUN
lemma=1£

Case=Loc Gloss=decree Gloss=nature

Gloss=heaven

Figure 4: NP before zhi Z(3-person) considered as
subject of verb.

word in Archaic Chinese with a wide range of gram-
matical functions, two occurrences containing zh
Z (3-person) that appear structurally similar can
nevertheless be annotated quite differently in the
corpus, as shown by the example 8 and 9. This illus-
trates that when performing quantitative analyses
on an already annotated corpus, the choices made
in annotation directly affect the analysis results.
Therefore, although our quantitative methods are
relatively swift and can straightforwardly provide
coverage and precision for a consice set of gram-
matical phenomena within the corpus, we should
still analyze specific corpus instances, as we have
done above.

(®) wmoF oz W%
dé yin zhi wei yue

virtue sound 3PRON use speak-to
The sound of benevolence is what makes
true music.

) X oom Z iH 3
tian ming zht wel xing
heaven decree 3PRON speak-to nature
A person’s natural endowment is called

"nature".

The sixth rule indicates that when the object is a
reflexive pronoun, the object is fronted in 42.6% of
cases. This rule does not have high coverage, but its
precision is relatively high. Regarding the fronting
of reflexive pronouns as objects, earlier qualitative
research did not provide much discussion on this
topic. Therefore, we conducted further research
on reflexive pronouns in our corpus. In the corpus,
there are two reflexive pronouns, zi H (self) and ji

C.(self), with the object zi H (self) appearing 100
times and the object ji C.(self) appearing 109 times.
However, these two reflexive pronouns differ sig-
nificantly in their positioning when used as objects.
After verifying the corpus and its annotations, we
have found that all instances in which zi H (self)
was annotated as a post-verbal object turned out to
be misannotations, all sharing the same structure:
shiyi /L1 (to make/ to use) + zi H(self) + V. In
this structure zi H (self) was considered as an ob-
ject of shi/yi /L) (to make/ to use), but in fact zi
H (self) is the fronted object of the verb following
it, and there are 15 such misannotations. Once cor-
rected, zi H (self) consistently appears as a fronted
object in the corpus, regardless of whether the con-
text is negative. By contrast, ji C\(self) as an object
tends to be post-verbal, with only four instances of
fronting, all of which occur in negative contexts.
In comparison, when used as an object, zi H (self)
seems more like a reflexive pronoun specifically
dedicated to fronting, whereas ji C.(self) does not
exhibit this tendency.

The seventh rule is a more finely specified gram-
matical feature indicating the degree expressed by
the verb, with “Equ” denoting “equal.” In the cor-
pus, the only verbs annotated in this manner are 7
#l(be-like) and ruo #(be-like). Moreover, upon
excluding potential annotation errors and clause
structures requiring further analysis, we find that
the fronted objects under this rule are all interrog-
ative pronouns. The eighth rule likewise shows a
similar pattern. It states that when the verb is modi-
fied by a discourse element, specifically a sentence
particle, 4.1% of object is fronted. However, both
the coverage and precision of this rule are quite
low. Upon reviewing the corpus data, we found
that in those instances identified by the model, the
genuinely decisive grammatical features for OV
word order are actually interrogative-pronoun ob-
jects, demonstrative-pronoun objects, and object
fronting in negative clauses. The classifier identi-
fies this rule primarily because sentence particles
occur very frequently in the corpus (nearly one-
fifth of OV occurrences contain sentence particles)
so the model treats this grammatical phenomenon
as a distinct rule. Therefore, in connection with
rules 4, 7, and 8, we have identified an aspect of
the linear model that requires further refinement.
Some grammatical factors identified by the model
as influencing OV word order may actually be co-
incidental by products of large-scale data, and in
reality, other grammatical factors are what truly
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determine OV word order. We thus need to exam-
ine actual corpus instances to validate the model’s
results.

Finally, let us turn to the ninth rule, which indi-
cates that when a verb is modified by a negative
element, 3.1% of the object is fronted. This rule
aligns with previous qualitative research, but since
its coverage and precision are both low, we also
need to analyze the corpus data. In our corpus, the
negative elements that can modify a verb include bit
N(not), mo Bi(none), wei FR(not-yet), fii F(not),
wii fE(not-have), féi 3F(not), wir 77 (don’t), and wii
:(don’t). The fronted objects under this rule in-
clude zhi Z (3-person), which is only fronted in
negative clauses as mentioned in the third rule, the
reflexive pronouns zi H (self) and ji C\(self) (men-
tioned in the sixth rule), the first-person pronouns
wo B, wii B, yii 7, yii 4%, and certain nouns
or noun phrases some ending with zhé& # (the per-
son/thing that ...). We can see that although this
rule has low coverage and precision, it differs from
the scenarios in rules 4, 7, and 8, as the instances in
question are not entirely determined by other gram-
matical factors, and the negative element exerts
a considerable influence on fronting the 3-person
pronoun object zhi Z (3-person). The low coverage
and precision of this rule may be due to the rarity
of such object-fronting cases or because the dataset
we used is not sufficiently comprehensive.

5 Conclusion

After carefully analyzing the model-generated re-
sults and validating them against the corpus, we
conducted a detailed exploration of our research
questions and obtained satisfactory outcomes: we
have provided a corpus-driven quantitative analysis
of OV word order, addressing the previously unex-
plored quantitative dimension of object fronting in
Archaic Chinese.

First, we can observe that, the syntactic features
automatically selected by the linear model align
with the grammatical rules summarized by tradi-
tional linguistic studies: we see the importance of
pronouns in object fronting in Archaic Chinese, es-
pecially interrogative pronouns, the tendency for
object fronting in negative clauses, and the different
roles of zhT Z (3-person) as various constituents in
object-fronting constructions. Secondly, the quan-
titative generalizations from the regression model
also helped us identify a new syntactic feature with
significant influence on object fronting: the strong

tendency for fronting when “zi” H (self) when used
as an object. Besides rather than merely identify-
ing OV occurrences in Archaic Chinese, our results
quantitatively demonstrate how common different
object-fronting phenomena are, their productivity,
and the strength of their tendencies.

Overall, this study demonstrates the significant
potential of integrating quantitative computational
methods into historical linguistic research, opening
new avenues for systematic exploration of syntac-
tic variation and grammatical structures in ancient
languages.

6 Limitations and Future Research

However, our current approach also has certain
limitations.

Firstly, corpus-based research is constrained by
the limitations of the corpus itself. When we look
closely at the specific content of the corpus, we still
find issues arising from annotations: we discovered
inconsistent annotations of identical sentence struc-
tures involving zhi Z (3-person), as well as part-of-
speech tagging errors for hé 7] (what). Moreover,
due to the nature of the corpus texts, our current
conclusions may be limited by the types of texts
included in the corpus.

Secondly, recognizing that the phenomenon of
object fronting may be influenced by multiple syn-
tactic factors, such as the stronger tendency for pro-
noun objects to be fronted in negative clauses, we
also attempted to select combinations of different
grammatical features. Some meaningful syntactic
feature combinations has also been distinguished,
such as "object is a personal pronoun; verb has a
negation modifier." Although the coverage of this
combination was only 7.3%, its precision reached
41.3%, indicating that personal pronouns have a
strong tendency to be fronted in negative clauses.
However, in this case, we encountered many redun-
dant grammatical combinations. For example, the
model selected combinations such as "object is a
pronoun; object is an interrogative pronoun" how-
ever, this rule essentially indicates that the object
is an interrogative pronoun. Yet the model treats
“object is an interrogative pronoun” and “object is
a pronoun; object is an interrogative pronoun” as
separate rules for comparison, which to some ex-
tent reduces the weight assigned to other potentially
meaningful factors. This may be due to redundancy
in the corpus annotation, or it may result from a
lack of constraints when selecting features space.
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Nevertheless, by combining the quantitative re-
sults of the linear classifier with detailed corpus
analysis, we are also working toward improving the
quality of corpus annotation. Through this integra-
tion, we have identified inconsistencies in syntactic
annotation and found that attempts to extract com-
bined grammatical rules reveal redundancy in the
annotation information. Therefore, in future work,
we will first use the current findings to optimize
corpus annotation—correcting errors and inconsis-
tencies—to improve the reliability of single-feature
factor extraction. At the same time, we will attempt
to reduce redundant information in order to sup-
port more accurate quantitative analysis of com-
posite grammatical factors. We also note that OV
constructions in Archaic Chinese are strongly in-
fluenced by lexical factors. Therefore, in future
research, we plan to add orthographic features into
our analysis.
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Abstract

We propose a generalization of the morphologi-
cal annotation in Universal Dependencies (UD)
to phrases spanning multiple words, possibly
discontinuous. Our focus area is that of pe-
riphrastic tenses, voices and other forms, typ-
ically consisting of a non-finite content verb
combined with one or more auxiliaries; how-
ever, the same approach can be applied to other
morphosyntactic constructions. We present a
software tool that can detect periphrastic verb
forms, extract the relevant morphological fea-
tures from member words and combine them
into new, phrase-level annotation. The tool
currently detects periphrastic verb forms in 15
Slavic languages that are represented in UD
and it is easily adaptable to other constructions
and languages. Both the tool and the processed
Slavic data are freely available.

1 Introduction

Since the basic annotation units in Universal De-
pendencies (de Marneffe et al., 2021) are mor-
phosyntactic words, UPOS tags and morphologi-
cal features always relate to a single word. This can
be viewed as a limitation. Many languages have
multiword expressions' that could be described by
feature-value pairs from an inventory similar to
morphological features, but the features would ap-
ply to the whole expression, and not to any of its
member words alone (Zeman, 2023). Periphrastic
verb forms are a prime example of this. For exam-
ple, the English present perfect I have left can be
described as Mood=Ind, Tense=Pres, Aspect=Perf, Voice=Act,
Number=Sing, Person=1; however, in UD annotation
some of these features are scattered on individual
words and others, such as the aspect, are not anno-
tated at all because they do not characterize any of
the words in isolation.

By multiword expression we now mean just an expression
of multiple words; no idiosyncrasy is required.

Another issue is that words are not always easy
to delimit (Evang and Zeman, 2024). For example,
the Japanese writing system does not insert spaces
between words, and several approaches have been
proposed to break the text up to word-like units
(Murawaki, 2019). Consider (1) below:

() ToTCEELLE
ittekimashita
‘went’

This could be treated as one verb in the polite
form of the past tense. It contains two lexical roots,
so it could be also considered a compound predi-
cate itte kimashita, consisting of a converb of iku
‘g0’ and a polite past form of kuru ‘come’. But in
fact, Japanese UD? decomposes it into two verbs,
two auxiliaries, and one subordinator: it te ki mashi
ta. Naturally, the selected segmentation directly af-
fects which features can be annotated and where to
find them.

In some cases, a word participating in a pe-
riphrastic form may even bear a feature that con-
flicts with the feature of the whole expression. For
example, in Czech (2), rekl jsem ‘I told’ is a pe-
riphrastic past tense composed of past participle
and present auxiliary; in by prisel ‘he would come’,
the “past” participle is used in a present conditional
construction.

(2) Rekl jsem mu, a= =by pFisel
told I.have him that would he.come
V.F.=Part M.=Ind M.=Cnd V.F.=Part
T.=Past T.=Pres T.=Past

‘I told him to come.’

We present a rule-based software tool that takes
the existing UD annotation as input and enriches
it with features for periphrastic verb forms. The
tool currently covers all 15 Slavic languages in

2Japanese GSD in UD 2.15.
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ID FORM UPOS MISC

1 Rekl VERB Phrase=[1, 2]|PhraseAspe.ct=Perf|PhraseForm=Fin|PhraseGender=Masc| .
PhraseMood=Ind|PhraseNumber=Sing|PhrasePerson=1|Phrase Tense=Past|PhraseVoice=Act

2 jsem AUX _

3 mu PRON SpaceAfter=No

4 M PUNCT _

5-6 aby _ _

5 aby SCONJ _

6 by AUX _

7 prisel VERB Phrase=[6, 7]|PhraseAspect.=Perf|PhraseForm=Fin|Phrase§ender=Masc|

PhraseMood=Cnd|PhraseNumber=Sing|PhrasePerson=3|PhraseVoice=Act|SpaceAfter=No
8 PUNCT

Table 1: Sample output; for glosses and translation, see (2) in the text. The new annotations are placed in the MISC
column at the head node of the verb form. The Phrase attribute identifies the nodes that belong to the periphrastic
form, the other Phrase* attributes correspond to morphological features as defined for the FEATS column.

UPOS VerbForm Mood Aspect Tense Voice Number Person Gender Animacy Clitic Variant Phrase

Nékolik DET

jsem AUX Imp  Pres

jich PRON

nasel VERB Part

jsem nasel VERB Fin Ind  Perf Past Act Sing 1 Masc [2,4]
Znalazt- VERB

-em AUX Imp Yes Long

ich PRON

kilka DET

Znalaztem VERB Fin Ind  Perf Past Act  Sing 1 Masc ~ Hum [1,2]

Table 2: Propagation of word features to phrase features shown on a Czech and a Polish sentence with the same
meaning: [cs] Nekolik jsem jich nasel. / [pl] Znalaztem ich kilka. ‘1 found several of them.” Blue color indicates
the periphrastic form (phrase) and its features. Orange are the contributing features of the member words. Word
features shown in black are not copied to the phrase annotation. The two languages differ in word order. In Czech,
the periphrastic form is discontinuous, while in Polish the auxiliary is a clitic on the main verb. The feature profiles
are very similar except that the Polish participle expresses Animacy and the Polish auxiliary lacks the Tense=Pres

annotation.

UD? and it is easily extensible to other languages
and other grammatical constructions. The tool has
been used to prepare Czech data for the shared task
on “Morpho-Syntactic Parsing” that is being orga-
nized* as part of SyntaxFest 2025.

3Belarusian, Bulgarian, Croatian, Czech, Macedonian,
Old Church Slavonic, Old East Slavic, Polish, Pomak, Rus-
sian, Serbian, Slovak, Slovenian, Ukrainian, and Upper Sor-
bian.

*https://unidive.lisn.upsaclay.fr/doku.php?
id=other-events:msp
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2 The Tool

The tool relies on the Udapi® Python framework
(Popel et al., 2017). Udapi works as a process-
ing pipeline that reads data in the CoNLL-U for-
mat, applies selected processing blocks to the data
and saves the modified data in CoNLL-U again.
We created a number of blocks that take care of
verb forms found in Slavic languages. When a
periphrastic form is found, the features that de-
scribe it are encoded as MISC attributes of the
word that heads the periphrastic expression in the

*https://udapi.github.io/
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future indicative budu délat budu se délat budu délan
present indicative deélam deélam se Jjsem délan
past indicative delal jsem delal jsem se byl jsem délan
conditional active délal bych délal bych se byl bych délan
imperative middle / deélej délej se bud deélan
* reflexive passive

participle passive délajici délajici se délany
converb délaje délaje se Jjsa délan
infinitive délat délat se byt délan

‘to do’ ‘to be done’ ‘to be done’

Table 3: Overview of verb forms with examples from Czech. A few other forms that are not attested in Modern
Czech exist in other Slavic languages: supine (Old Church Slavonic, Slovenian); aorist and imperfect past (Old
Church Slavonic, Bulgarian, Macedonian, Upper Sorbian); impersonal non-passive form (Polish, Ukrainian).

W jakich uwarunkowaniach bedziesz za to

In what conditions

(o0
[ punct
ptacit ?
you.will for this paid ?
Tense=Fut Tense=Past
Phrase=[4,7]

PhraseTense=Fut

‘Under what conditions will you pay for this?’

Figure 1: Example of future tense from the Polish PDB treebank. The value of the PhraseTense is copied from the

auxiliary.

dependency tree (Tables 1 and 2).°

Each of the blocks specializes in finding one
of the verb forms expressed in Slavic languages.
There are blocks for present tense, future tense,
past tense, conditional, imperative, transgressive,’
and infinitive. The blocks must also handle nega-
tion and passivization, as each of these forms can
be passivized using either a reflexive marker or a
passive participle with an auxiliary. Some verb
forms are not periphrastic (they are expressed by
one word) but for completeness we capture them,
too. This is the case with present tense, trans-
gressive, imperative, and infinitive in the active
voice. In some Slavic languages, the past tense and
some forms of the future tense are also simple (Ze-
man, 2016). Periphrastic verb forms include the
future and past tenses, the conditional, and all pas-
sive forms. Besides standard verbal predicates, the

80ur blocks are now available directly in the Udapi
GitHub (https://github.com/udapi/udapi-python).
They have their own namespace msf.slavic, e.g.,
msf.slavic.Future is the block for future tense.

7 Also known as gerund or converb.

forms are also marked for non-verbal predicates
with copula. Table 3 gives an overview of the
forms with examples.

The detection of a periphrastic form normally in-
volves identification of the head word (verb, other
word with the VerbForm feature, or a non-verbal pred-
icate) and collection of its children with relations
aux, cop, or expl. Each block has its own set
of conditions over these nodes to verify whether
they represent an instance of the construction the
block focuses on. When the conditions are met, it
is necessary to determine which features should be
propagated to the entire periphrastic phrase. For
example, in the periphrastic future tense, the value
of the attribute PhraseTense is copied from the Tense
feature of the auxiliary (Figure 1). In contrast, in
the periphrastic past tense, the value of PhraseTense
is copied from the Tense feature of the content verb
(Figure 2).

In some cases, a value of a Phrase* attribute must
be added even though it is not present on the
head word or any of its dependents. This occurs,
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discourse

nsubj punct
[ 1
Medutim , prodaja  nije isla glatko
However , sale is not went smoothly .
Tense=Pres  Tense=Past
Phrase=[4,5]

PhraseTense=Past

‘However, sales did not go smoothly.’

Figure 2: Example of past tense from the Serbian SET treebank. The value of the PhraseTense is copied from the

content verb.

Huslové struny sa pdvodne

Violin strings themselves originally

ovéich  Criev
from sheep intestines .

vyrébali z

made
Phrase=[3,5]

PhraseReflex=Yes
PhraseVoice=Pass

‘Violin strings were originally made from sheep intestines.’

Figure 3: Example of reflexive passive from the Slovak SNK treebank (abridged).

for example, in the case of the reflexive passive
(Figure 3). The need to assign PhraseVoice=Pass is
inferred solely from the presence of a reflexive
marker in an expl:pass relation. Voice=Pass is an-
notated neither on the content verb nor the reflex-
ive marker; in fact, the content verb is marked with
Voice=Act.

The blocks also handle negation. In Slavic lan-
guages, negation can be expressed in two ways: ei-
ther with a negative prefix or with a negative par-
ticle. In addition to searching for aux, cop, and
expl relations among the descendants of the head
word, we also look for the presence of a negative
particle to determine whether the attribute PhrasePo-
larity=Neg should be generated. If no negative parti-
cle is found among the descendants, we then check
whether the negation is expressed via a prefix. This
can be challenging, as different verb forms may re-
alize the negative prefix in different parts of the
verb phrase. For example, in the Czech active past
tense, the negative prefix appears on the content
verb, whereas in the passive, it can be expressed
on the auxiliary, on the content verb, or both.

3 Harmonization of Annotations

Even though the annotations in Universal Depen-
dencies are supposed to be consistent, there are
still cases across different languages where the an-
notations are not unified sufficiently. Whenever
such discrepancies directly affect the retrieval of
periphrastic verb forms, we harmonize them, mean-
ing that even word-level features in our output
may differ from the input data. The benefit is
twofold: Besides making the identification of verb
forms easier, the resulting data is also more suit-
able for cross-linguistic studies, very much in the
UD spirit.

The conditional mood may serve as an example.
In Polish, the conditional auxiliary is not tagged
with Mood=Cnd, but its incoming relation is subtyped
as aux:cnd. However, in other Slavic languages,
the conditional auxiliary is marked with Mood=Cnd,
therefore we assign this feature to the correspond-
ing auxiliaries in Polish as well (Figure 4).

4 Participles

We decided to harmonize the UPOS annotation of
participles. Since participles express both verbal
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advmod:emph

Moze na twoim miejscu postgpit

Maybe in your

punct

advmod

aux:clitic

| |

=m podobnie ?
similarly ?

place proceed would I
Mood=Cnd

‘Maybe I would do something similar in your place?’

Figure 4: Example of conditional from the Polish PDB treebank. The Mood=Cnd feature was added by the prepro-

cessing block.

past active (I-participle) VERB uuman cital used mainly with auxiliaries
present active ADJ  yumarowuii Citajuscij used mainly as attribute
past active (adjectival) ADJ  yumaswuii citavsij used mainly as attribute
present passive® ADJ  yumaemsiii citaemyj used mainly as attribute
past passive (long variant) ADJ  mpouumannwiti procitannyj used as attribute or predicate
past passive (short variant) ADJ  npouuman procitan used as attribute or predicate

Table 4: Overview of participles with examples from Russian yumams (citat’) ‘to read’. The I-participle is used
predicatively, with or without auxiliaries, to form the past tense (or resultative / perfect in old languages), conditional
and future tense (in Polish and Slovenian; other languages use the infinitive instead). The past passive participle
with an auxiliary forms the passive voice. In addition, Polish and Ukrainian have a special impersonal verb form,
which is not considered participle, but it bears some similarities to passive participles.

features (such as aspect) and adjectival features
(such as case), they occupy an intermediate posi-
tion between verbs and adjectives. This leads to
inconsistencies in the annotations. In some tree-
banks, these forms are tagged with UPOS ADJ,
while in others they receive UPOS VERB. To re-
solve this, we apply a simple rule of thumb: partici-
ple types that can express case (i.e., all types except
so called I-participles”) are now annotated as adjec-
tives; it is still easy to recognize them thanks to the
VerbForm=Part feature. Despite the UPOS tag, we con-
tinue to treat participles as potential members of
periphrastic verb forms. The fact that some partici-
ples are used attributively rather than predicatively
will be visible in syntactic annotation (which we
carry over unmodified to the output); in such cases,
our Phrase* features will only reflect the features of
the participle itself.

Table 4 exemplifies the various participle types
that can be found in Slavic languages (Sussex and
Cubberley, 2006).

8The present passive participle is found only in Russian,
Old Church Slavonic, and Old East Slavic.

°Also excluded are converbs, which developed from par-
ticiples but their forms are frozen w.r.t. Case.

5 Reflexive / Middle Voice

One of the Phrase* attributes placed in the MISC col-
umn at the head node of a verb phrase is PhraseReflex.
This is a Boolean feature that appears only with
the value Yes; when absent, it is interpreted as No.
We mark as reflexive only those verb phrases that
contain the reflexive marker in an expletive rela-
tion. Reflexive pronouns that function as objects or
obliques are not considered part of the verb phrase
and therefore do not justify reflexive marking.

The expl relation of reflexive pronouns can
include subtypes such as expl:pv (pronomi-
nal verb), expl:pass (reflexive passive), and
expl:impers (impersonal construction). Among
these, expl:pass is essential for identifying re-
flexive passives (Figure 3). However, because this
subtype is not distinguished in many treebanks, we
are often unable to recognize reflexive passives and
must instead annotate such verb phrases with Phra-
seVoice=Act.

In East Slavic languages (Belarusian, Russian,
and Ukrainian, partly also in Old East Slavic), re-
flexive markers are suffixed on the verb. In such
cases, neither the Reflex=Yes feature nor the expl re-
lation is present in the data.!” Instead, the feature

1001d East Slavic contains both suffixed and separate re-
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Feature Precision Recall F)-score Feature Precision Recall Fj-score

Phrase 1 0.99 0.99 Phrase 0.99 0.99 0.99
PhraseAspect 1 0.63 0.78 PhraseAspect 1 1 1
PhraseForm 1 0.99 0.99 PhraseForm 1 1 1

PhraseMood 1 0.99 0.99 PhraseMood 0.98 0.96 0.97
PhraseNumber 0.94 0.92 0.93 PhraseNumber 1 1 1
PhrasePerson 1 0.99 0.99 PhrasePerson 1 1 1

PhraseTense 0.96 0.95 0.95 PhraseTense 0.98 1 0.99
PhraseVoice 1 0.99 0.99 PhraseVoice 1 1 1

Table 5: Evaluation of Czech.

Voice=Mid (middle voice) indicates that the verb is re-
flexive (Figure 5).'!

When a reflexive verb phrase is identified, we as-
sign PhraseReflex=Yes. Additionally, if the head verb
form contains the feature Voice=Mid, we also assign
PhraseVoice=Mid.

6 Data Release

While we believe that installation and usage of
Udapi with our blocks is easy, we are simplify-
ing it even more by releasing the processed Slavic

treebanks from UD 2.16 at http://hdl.handle.

net/11234/1-5936. The blocks are still useful
when one wants to process other versions of UD,
or even one’s own data processed by an automatic
parser.

7 Evaluation

We have manually verified the output and calcu-
lated the precision, recall, and F}-score on 100
Czech and 100 Ukrainian sentences.

7.1 Evaluation of Czech

For the evaluation, we used the first 100 sentences
of the Czech PUD treebank v2.15 with 275 pe-
riphrastic verb forms (Table 5). The recall of the
feature PhraseAspect is low due to the fact that this
feature is often missing in the input data for indi-
vidual verbs. 90 verb tokens out of 286 lack the
Aspect feature.'> Because of this, we have decided
to simplify the detection of the future tense. In
Czech, perfective verbs have a simple future tense,
flexive markers. When they are separate words, they have Re-
flex=Yes and expl(:pv).

""The Voice=Mid feature is currently not used in Ukrainian
treebanks. To maintain consistency, we add it in our harmo-
nization step (Section 3), based on verb suffixes.

"2In the rare case of biaspectual verbs, omitting the Aspect

feature would be legitimate. The verbs in our test sample are
not biaspectual.

Table 6: Evaluation of Ukrainian.

which looks morphologically like the present and
is labeled Tense=Pres in the input features; due to
the absence of the Aspect feature, it is not possi-
ble to reliably discriminate present from future in
these cases. Therefore, we mark all simple present-
like forms as PhraseTense=Pres, which decreases pre-
cision of PhraseTense in Table 5. There are five per-
fective verbs in the test data that we marked as
PhraseTense=Pres even though they express the future
and the aspect is specified. For 22 verb tokens in
the present-like form, the aspect is not specified
and we marked all of them as PhraseTense=Pres, while
three of them should actually be PhraseTense=Fut. The
precision of the PhraseNumber feature is lower be-
cause some verb forms have Number=Plur,Sing and it is
not always easy to decide which number to choose.

7.2 Evaluation of Ukrainian

Ukrainian was evaluated on the first 100 sentences
of the IU test treebank v2.15 with 250 periphrastic
verb forms (Table 6). Unlike the Czech test data,
there are no issues with missing Aspect. The present-
like form of perfective verbs is already tagged
Tense=Fut in the input data; copying it to PhraseTense
is all we need to do.

Although there are no errors in future tense, the
precision of Phrase, PhraseMood and PhraseTense is less
than 1. This is because the conditional mood is
not detected correctly. Ukrainian conditional is
formed using the past participle of the content verb
and a special form of the auxiliary verb 6 (b). How-
ever, this auxiliary can be encliticized to a subordi-
nator, forming w06 (§¢ob) ‘so that’, but these cases
are not labeled conditional in the treebank. As a re-
sult, the periphrastic verb form is not fully detected
and only the content verb in the past tense is recog-
nized. Consequently, the feature PhraseTense=Past is
generated, but the conditional mood does not ex-
press tense, so the feature PhraseTense should not be
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obl

J

=

=

punct
n%llb_]
M

Bokpyr BectnOrons Ha TpEX 3Takax pPacIONararoTcs YUTAIbHBIE 3alIbl

Vokrug vestibjulja na tréh ¢&taZah raspolagajutsja

Around vestibule on three floors

cital’nye
reading

zaly
are situated rooms .

Voice=Mid

‘There are reading rooms on three floors around the vestibule.’

Figure 5: Example of middle voice from the Russian GSD treebank.

generated at all. Figure 6 gives an example of such
conditional clause with the correct annotation that
our tool failed to deliver.

7.3 Old Church Slavonic

We do not have the same kind of manual evalua-
tion for Old Church Slavonic as we do for Czech
and Ukrainian. Nevertheless, this language’s data
is an outlier in many respects and we believe that
some observations are worth sharing here. Some
of them are related to OCS being different than the
other languages; quite a few, however, reflect diver-
gent approaches to annotation of phenomena that
are not so different in nature.

Infinitives do not express tense, nevertheless,
in Old Church Slavonic they are annotated with
Tense=Pres. ~We remove this feature in our pre-
harmonization step.

The future tense seems to be the youngest
grammaticalized tense (Vepiek, 2015) and in Old
Church Slavonic it is often expressed using several
pseudo-auxiliary verbs that may still keep a shade
of their original lexical meaning. The UD tree-
bank does not distinguish the original present tense
meaning of the auxiliaries from periphrastic future.
We cannot reliably make this distinction on the fly,
so we annotate all such forms as PhraseTense=Pres, al-
though it is probably not always correct.

The Aspect in modern Slavic languages is lexical:
If an imperfective verb has a perfective counter-
part, they will have different lemmas and will be
considered different lexemes. This is how the As-
pect feature is handled in languages where its an-
notation is present.'> However, in OCS the lexi-
cal aspect is not annotated and the feature is used
to distinguish the two simple past tenses: imper-
fect (Aspect=Imp) and aorist (Aspect=Perf). This gener-
ates inconsistency because in the other languages

13 Aspect annotation is not present in Upper Sorbian, Croat-
ian and Serbian.

where these tenses have been preserved (most no-
tably Bulgarian), the tenses are distinguished by
the Tense feature (Tense=Imp for imperfect, Tense=Past
for aorist).

Moving from tense to mood, we observe a termi-
nological mismatch: Some authors (Huntley, 2002,
p- 156) use the term ‘subjunctive’ for the form that
is usually called conditional (Mood=Cnd) in Slavic
languages including Old Church Slavonic (Veprek,
2015, 5.17.1). Unfortunately, the authors of the
OCS treebank preferred the former term and used
Mood=Sub instead of Mood=Cnd. We eliminate this in-
consistency in the preprocessing step.

Passive participles have present and past forms,
unlike all the other Slavic languages except Rus-
sian. The periphrastic passive (the auxiliary byti
‘be’ + passive participle) is difficult to distin-
guish from a similar deverbative adjective used
as a non-verbal predicate with a copula; in the
data, most such cases are annotated as cop rather
than aux:pass. There was also the reflexive
(medio)passive but again it is not recognizable in
the data. The reflexive clitic is always attached as
expl:pv, although some occurrences should prob-
ably receive expl:pass.

The periphrastic passive, combined with condi-
tional, is illustrated in Figure 7.

8 Extensibility to Other Languages

While the present version readily handles Slavic
verb forms, the same approach can be used in
other languages and for other phrase-level features.
To facilitate such extensions, we have designed a
generic Udapi block that reads a configuration file
in YAML format. The YAML file defines rules for
periphrastic forms in a particular language: how
to identify nodes that belong to the form, and how
to derive phrasal features from the features of the
nodes. The rules have been designed to be simple
enough that even a user without programming ex-
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Meni Hacmpapai XoOTijocs
Meni naspravdi chotilosja ,
To.me really

o0
S¢ob
it.wanted , that.would this be

e Oyno peabHICTIO
ce bulo real’nistju
reality
Phrase=[5,7,8]
PhraseMood=Cnd

‘I really wanted this to be a reality.’

Figure 6: Example of unrecognized conditional from the Ukrainian IU treebank.

advmod

|t anted)

advcl
advmod

NE BH Th TPBKPATHAB ABNHH NE BH BblAA CBIIACENA BBCHKA IIABTH
ne bi gb  prékratilp denii  ne bi byla sbpasena vbséka plbth
not would lord shortened days not would been saved any flesh
VerbForm=Fin VerbForm=PartRes VerbForm=Fin VerbForm=PartRes VerbForm=Part
Mood=Sub Voice=Act Mood=Sub Voice=Act Voice=Pass

‘And except that the Lord had shortened those days, no flesh should be saved.’

Figure 7: Example of the source annotation in Old Church Slavonic PROIEL (sentence shortened). The I-participles
have a language-specific feature VerbForm=PartRes. Conditional auxiliaries are tagged Mood=Sub instead of Mood=Cnd.
The second l-participle is incorrectly attached to the passive participle as copula, while it should be the passive

auxiliary. The conditional bi should be attached as auxiliary but not as passive auxiliary.

perience can create them.

We are currently working on a similar pipeline
for Portuguese, Spanish, and Italian. We have cre-
ated new rules for identifying periphrastic verb
forms, based on the grammatical structures of
these languages. A different approach to aspect is
required: unlike Slavic languages, these languages
do not express aspect lexically. Consequently, we
introduced new values for the PhraseAspect attribute
— ImpProg and PerfProg — to annotate completed and
ongoing progressive actions, respectively. The ex-
ample is illustrated in Figures 8 and 9.

Extending the approach to other languages is
easy from the implementation perspective, as the
logic of the existing Udapi blocks can be reused.
However, when adapting the tool to a new lan-
guage, it is necessary to develop specific rules
for phrase identification. This process is rela-
tively straightforward when rules already exist for
a closely related language (for instance, once we
developed rules for Portuguese, adapting them for

Spanish was not difficult). In cases where no such
rules are available, a careful analysis of the target
language’s grammar is necessary to formulate ap-
propriate rules.

9 Conclusion

We have presented a software tool that reads UD
treebanks and adds phrase-level features for pe-
riphrastic grammatical forms. The tool is freely
available within the Udapi framework at https:
//github.com/udapi/udapi-python, and its
output on UD v2.16 is available at http://hdl.
handle.net/11234/1-5936.

The tool is ready to analyze verb forms in Slavic
languages but it is easily extensible, both to other
languages and to constructions other than verb
forms. For example, it could be used to unify mor-
phological and periphrastic comparatives (cf. En-
glish smarter vs. more intelligent). The tool can be
used for cross-linguistic studies (e.g. the full verbal
paradigms in two languages) but also in NLP appli-
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Y=

punct
obl

As drvores estavam queimando ~ como tochas .
The trees  were burning like torches .
Phrase=[3,4]

PhraseAspect=ImpProg
PhraseTense=Imp
‘The trees were burning like torches.’

Figure 8: Example of a Portuguese verb phrase with PhraseAspect=ImpProg from the Porttinari treebank.

nsubj
aux

Ela tem estado
She has been

trabalhando
working
Phrase=[2,4]

PhraseAspect=PerfProg
PhraseTense=Pres

‘She has been working.’

Figure 9: Example of a Portuguese verb phrase with PhraseAspect=PerfProg.

cations to overcome the difficulties of defining the
word. The tool has been used to prepare Czech data
for the UniDive Shared Task on Morphosyntactic
Parsing, collocated with SyntaxFest 2025.

10 Limitations

For the most part, our tool just takes information
from the input data and presents it in a restructured
way. Whatever interpretation the tool adds is based
on the knowledge of the grammatical rules of the
given language as a whole, not on detailed under-
standing of individual words. Therefore, if some
piece of the input annotation is missing or incor-
rect, it cannot be added or corrected in the output.
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Abstract

This study investigates word order variation in
spoken and written corpora across five Indo-
European languages: English, French, Norwe-
gian (Nynorsk), Slovenian, and Spanish. Using
Universal Dependencies treebanks, we analyze
the distribution of six canonical word orders
(SVO, SOV, VSO, VOS, OSV, OVS). Our re-
sults reveal that spoken language consistently
exhibits greater word order flexibility than writ-
ten language. This increased flexibility mani-
fests as a decrease in the dominant SVO pattern
and a rise in alternative orders, though the ex-
tent of this variation differs across languages.
Morphologically rich languages such as Slove-
nian and Spanish show the most pronounced
shifts, while English remains syntactically rigid
across modalities. These findings support the
claim that modality significantly affects syn-
tactic realizations and highlight the need for
typological studies to account for spoken data.

1 Introduction

Word order is a fundamental parameter in linguistic
typology and syntactic theory. It plays a central
role in language classification and shapes our under-
standing of cross-linguistic variation and syntactic
universals. Typological databases such as WALS
(Dryer and Haspelmath, 2013) and Grambank
(Skirgard et al., 2023) document dominant word
order patterns like subject—verb—object (SVO), but
these generalizations are typically based on written,
formal sources and often fail to capture variation
across genres or modalities.

Recent corpus-based work (e.g., Naranjo and
Becker, 2018; Levshina, 2019; Baylor et al., 2024)
has challenged this categorical view. These stud-
ies advocate for a gradient, usage-based approach
to word order typology, emphasizing observed to-
ken frequencies in syntactically annotated corpora.
This shift has enabled a more nuanced classifica-
tion of languages and has revealed that word order

Kaja Dobrovoljc
University of Ljubljana

Jozef Stefan Institute, Ljubljana, Slovenia

kaja.dobrovoljc@ff.uni-1j.si

is not solely a matter of structural constraints, but
also reflects contextual factors such as genre, do-
main, and modality (Levshina et al., 2023; Baylor
et al., 2023).

Despite this growing awareness of contextual
variation, there remains a lack of systematic, cross-
linguistic studies that focus specifically on modal-
ity, understood here as the distinction between spo-
ken and written language. While modality is often
acknowledged, most existing work incorporates it
only indirectly or treats it as a secondary factor
within broader genre-based analyses. As a result,
cross-linguistic studies that systematically exam-
ine the influence of modality on constituent order
remain scarce. The extent to which spoken and
written language diverge in word order—especially
across typologically diverse languages—has yet to
be addressed in a comparative framework.

This study offers an exploratory contribution
to this gap by examining cross-modal variation in
constituent order. We analyze a sample of five
Indo-European languages—English, French, Nor-
wegian (Nynorsk), Slovenian, and Spanish—using
both spoken and written corpora within the Univer-
sal Dependencies framework. Focusing on clause-
level syntax, we investigate the distribution of six
canonical word order permutations—SVO, SOV,
VSO, VOS, OSV, and OVS—as a typological base-
line for comparing modalities. While the tendency
for spoken language to show more variation is often
assumed, we argue that systematically capturing
how this plays out across languages adds empirical
weight to such claims and exposes patterns missed
in writing-based investigations.

Our goal is to assess whether and how word
order differs between speech and writing, and
whether these differences follow consistent cross-
linguistic patterns. The analysis is guided by two
central research questions: (1) Does word order
differ between spoken and written language? and
(2) If so, how does it differ?
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The remainder of the paper outlines our data
and methods (Section 2), presents the results (Sec-
tion 3), and discusses cross-linguistic trends (Sec-
tion 4), followed by concluding remarks (Section
5).

2 Data and Methods

2.1 Corpus Selection and Preparation

The analysis includes five Indo-European lan-
guages for which both spoken and written data are
available in Universal Dependencies v2.15 (Zeman
et al., 2024). We focused on languages where spo-
ken and written data are clearly separated, either
across different treebanks or within a single tree-
bank. To keep the work manageable and grounded
in languages we are familiar with, we limited the
study to five treebank pairs listed below.

The Rhapsodie (spoken) and GSD (written) cor-
pora were used for French (Gerdes et al., 2012;
Guillaume et al., 2019); NynorskLIA (spoken) and
Nynorsk (written) for Norwegian (Nynorsk) (@vre-
lid et al., 2018; Solberg et al., 2014); SST (spoken)
and SSJ (written) for Slovenian (Dobrovoljc and
Nivre, 2016; Dobrovoljc et al., 2017); COSER (spo-
ken) and GSD (written) for Spanish (Fernandez-
Ordonez, 2005—present; Ballesteros et al., 2024);
and the GUM treebank for English (Zeldes, 2017),
which was manually divided into spoken and writ-
ten subsets based on genre metadata.'

2.2 Data Extraction

We conducted a quantitative analysis using the
STARK tool, designed for querying syntactic pat-
terns in UD-formatted dependency trees (Krsnik
and Dobrovoljc, 2025).> For each language and
modality pair, we extracted all instances in which a
finite verb governs both a nominal subject (nsubj)
and a direct object (obj), regardless of clause
type—this includes main and subordinate, declara-
tive and interrogative clauses alike. Each sentence
was then classified based on the linear order of the
subject, verb, and object into one of six canoni-
cal word orders: SVO, SOV, VSO, VOS, OSYV, or
OVS. This procedure yielded a dataset containing
word order distributions for each corpus, which
we compared across modalities. To illustrate the

"The spoken subset includes interviews, conversations,
podcasts, vlogs, courtroom transcripts, and speeches; the writ-
ten subset includes news articles, academic texts, fiction, how-
to guides, biographies, essays, letters, textbooks, and travel
guides.

2https://github.com/clarinsi/STARK

six possible orders, Table 1 provides examples in
Slovenian—a language that permits all six permu-
tations—along with their English translations.

With this approach, our analysis aligns with
inclusive, usage-based studies (e.g., Gerdes et al.,
2019; Ostling, 2015; Naranjo and Becker, 2018;
Baylor et al., 2024), which aim to capture natu-
rally occurring syntactic variation across clause
types. Rather than limiting the analysis to main
declarative transitive clauses only (e.g., Levshina,
2019; Dryer, 2013), we include all instances of sub-
ject—verb—object structures, regardless of clause
type. This enables us to more fully capture
modality-sensitive variation, while keeping the
analysis straightforward and the results easily inter-
pretable.

Order Slovenian Gloss

SVO Mama kupuje jabolka mother buys apples
SOV Mama jabolka kupuje  mother apples buys
VSO Kupuje mama jabolka buys mother apples
VOS Kupuje jabolka mama  buys apples mother
(0% Jabolka mama kupuje  apples mother buys
OVS Jabolka kupuje mama  apples buys mother

Table 1: Canonical word order examples in Slovenian.
All sentences translate as ‘Mother buys apples’.

3 Results

3.1 General Observations

Figure 1 summarizes the distribution of six canoni-
cal word orders across written and spoken corpora
for each language. It shows the relative frequency
of SVO, SOV, VSO, VOS, OSV, and OVS, allowing
for a direct comparison between modalities.

The results confirm that word order in spoken
language differs from written language across all
examined languages. In every case, speech exhibits
greater variation than writing, with the dominant
SVO pattern decreasing in spoken data. Addition-
ally, the degree of flexibility in word order varies
across languages, with some showing more pro-
nounced shifts than others. These findings are con-
sistent across the sample.

3.2 Language-Specific Findings

English shows the least variation. SVO remains
dominant, dropping only slightly from 97.4% in
written to 93.0% in spoken data. OSV rises mod-
estly from 2.6% to 6.9%, while other patterns re-
main marginal. This limited shift may suggest that
English maintains a relatively high degree of syn-
tactic rigidity even in spontaneous speech. The
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SVO EZESD 93.0% 84.5% 71.2% 82.3%

59.5%

100%

39.2% 84.5%

80%

Sov 0.0% 0.1% 10.2% 19.1% 0.1% 0.9% 10.9% 20.8% 6.2% 20.7%
5 Ovs  00%  0.0% 1.0%  0.9% 22%  9.8% 211%  17.4% 55%  19.8% 60%
kel 3]
= E
° =4
S S
2 osv 2.6% 6.9% 4.1% 8.7% 2.7% 12.3% 8.5% 15.6% 2.1% 4.1% _40%
VSO 0.0% 0.0% 0.2% 0.2% 12.5% 17.4% 2.8% 4.7% 0.4% 5.0%
-20%
VOS 0.0% 0.0% 0.1% 0.0% 0.2% 0.1% 2.1% 2.4% 1.4% 4.1%
- 0%
English English French French Norwegian Norwegian  Slovenian Slovenian Spanish  Spanish
(W) (S) (W) (S) Nynorsk  Nynorsk (W) (S) (W) (S)

(W)

(S)

Language (W = Written, S = Spoken)

Figure 1: Word order frequencies in written and spoken language across five Indo-European languages.

slight rise in OSV might be due to marked topical-
izations or interrogative constructions. For exam-
ple, That we did this summer and That I give you
illustrate how speakers may foreground the object
for emphasis, while questions such as What did he
say? could also contribute to this pattern.

French exhibits a more noticeable change:
SVO usage drops from 84.5% to 71.2%, accom-
panied by increases in SOV (10.2% — 19.1%)
and OSV (4.1% — 8.7%). These surface patterns
may be influenced by the frequent use of object
clitic pronouns and dislocation structures in sponta-
neous speech. For example, on [’a mise a I’épreuve
(we/one her put to the test) and je le mets également
a Uintérieur (I it put also inside) contain preverbal
object clitics, which may lead to an apparent rise
in non-SVO orders without indicating a change in
underlying syntax.

Norwegian Nynorsk displays moderate flexi-
bility. SVO decreases from 82.3% to 59.5%, while
OSV and OVS rise significantly (from 2.7% to
12.3% and from 2.2% to 9.8%, respectively). The
increase in OSV patterns may partly result from
interrogative structures where question elements
and pronouns are fronted, as in Kva den kallast den
fora? (What that is called, that feed?). OVS con-
structions, such as Det veit eg ikkje (That I don’t
know) are common in spoken discourse and may
reflect object-fronting for emphasis or information
structure.

Slovenian is the most flexible language in the
sample. SVO accounts for only 39.2% of spoken
clauses, with SOV (20.8%), OSV (15.6%), and
OVS (17.4%) forming near-equal shares. This dis-
tribution may reflect the language’s high degree
of pragmatic word order variation. SOV patterns,
such as To mi je Slo zelo na Zivce (That really an-
noyed me) and Jaz ti zdaj pomagam (I now help
you) may result from object fronting, emphasis,
or prosodic rhythm in spontaneous speech. OSV
examples like To jaz nisem (This I am not) are fre-
quently used for contrastive focus, especially in
expressive or corrective contexts.

Spanish undergoes the strongest shift from
a canonical pattern. SVO falls from 84.5% to
46.3%, while SOV (20.7%), OVS (19.8%), and
VSO (5.0%) become more frequent. The increased
presence of OV patterns may be partly attributed
to clitic constructions and discourse-driven reorder-
ing. For instance, las yuntas lo trillaban (the oxen
it threshed) shows preverbal clitic placement that
results in an apparent SOV order, while cémo lo
hacia su padre (how it did his father) illustrates
an OVS structure that may arise in embedded or
emphatic contexts.

4 Discussion

Our findings confirm that word order varies sig-
nificantly between spoken and written modalities
across the examined languages. Although all are
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classified as SVO-dominant in WALS, spoken data
consistently exhibit greater flexibility, with higher
frequencies of SOV, OSV, and OVS orders. We ob-
serve a cross-linguistic rise in postverbal subjects
and object-initial configurations—patterns that are
rarely captured in typological descriptions based on
written sources. The extent of this variation differs
by language: it is most pronounced in morphologi-
cally rich systems such as Slovenian and Spanish,
and more limited in structurally rigid languages
like English.

Several factors may account for the greater flex-
ibility observed in speech. As expected, morpho-
logical richness plays a central role: languages
with robust case marking, such as Slovenian and
Spanish, can overtly signal grammatical roles, re-
ducing the need for fixed word order and allowing
more pragmatic or prosodically driven constituent
placement.

Second, prosodic structure in
speech—intonation, rhythm, and stress—can
help disambiguate syntactic relations and guide
listener interpretation, even in non-canonical
orders (Levshina et al., 2023). In morphologically
rich languages, prosody may interact with syntax
and discourse to license constituent placement
(Gerken, 1996).

Third, discourse-related considerations shape
spoken word order. The distinction between given
and new information often drives constructions
like Left-Dislocation, which promote new or con-
trastive elements to the left periphery of the sen-
tence (Prince, 1981, 1997; Gregory and Michaelis,
2001). This reflects how spoken syntax is sensitive
to real-time communicative needs rather than fixed
structural defaults.

Finally, cognitive and psycholinguistic con-
straints influence linearization. Speakers often
place accessible or low-load elements earlier in the
sentence to ease comprehension and gain time to
plan semantically complex constituents (Schouw-
stra et al., 2022; Levshina et al., 2023). Features
typical of spontaneous speech—such as repairs,
hesitations, questions, and topic shifts—also en-
courage deviations from canonical order. These
effects are particularly evident in Slovene dialec-
tal discourse (Kumar, 2019), and more generally
in languages where grammatical structure permits
flexible sequencing (Levshina, 2019).

Taken together, ur findings support previous
calls for more gradual, context-aware investigations
of constituent order that move beyond dominant

patterns and account for variation across modalities
(e.g., Baylor et al., 2024; Levshina et al., 2023). In
particular, they highlight speech as a crucial com-
municative context—shaped by a complex inter-
play of morphosyntactic, prosodic, cognitive, and
discourse factors.

Future work should extend this approach to
additional languages, including those outside the
Indo-European family. With the growing avail-
ability of spoken UD treebanks (Dobrovoljc, 2022;
Kahane et al., 2021), there is now concrete poten-
tial to uncover cross-linguistic patterns that have
long remained underdocumented—not only in ty-
pological accounts, but in linguistic research more
broadly.

5 Conclusion

This study highlights the significant impact of
modality on SVO word order variation across five
Indo-European languages. Spoken language consis-
tently shows greater syntactic flexibility, especially
in morphologically rich systems like Slovenian and
Spanish. These findings challenge typological gen-
eralizations based primarily on written data and
underscore the need for future studies to incorpo-
rate spoken corpora for a more accurate picture of
constituent order variation.

Limitations

This study focuses on five Indo-European lan-
guages, limiting typological diversity. Only the
Nynorsk variety of Norwegian was included to en-
sure consistent comparison between spoken and
written data.

The corpora vary in size, balance, and genre
coverage, particularly between spoken and written
modalities, which may influence pattern distribu-
tion. Only clauses with overt nominal subjects and
objects were included, following WALS criteria,
excluding constructions common in morphologi-
cally rich languages where arguments are omitted.

We also restricted the analysis to verbal predi-
cates, excluding nominal and adjectival construc-
tions, and did not distinguish between declarative
and interrogative clauses. Our findings are based
on quantitative distributions, with no in-depth qual-
itative analysis.

Lastly, while Universal Dependencies aims for
consistency, differences in annotation guidelines or
treebank practices may affect comparability.
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