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1. INTRODUCTION  
 
The Left Periphery of the clause (LP) and/or the Complementizer Phrase (CP) has represented 
an excellent locus of investigation in syntactic cartography (Rizzi 1997, Puskás 2000, Aboh 
2004, Benincà & Poletto 2004, Ledgeway 2010, Wolfe 2015 inter alia) especially in terms of 
syntacticization of scope-discourse properties (Cinque & Rizzi 2010, Si 2011, Rizzi & Cinque 
2016). Take as an example the two sentences in Italian given in (1). 
 
(1) a. Luigi  ha  scritto  questo  articolo nel 1997. 
  Luigi has written  this article   in   1997 
  ‘Luigi has written this article in 1997.’ 
 b. Quest’articolo,  Luigi  l’ha  scritto  nel 1997. 
  this article  Luigi it-has written in  1997 
  ‘This article, Luigi wrote in 1997.’ 
 
The two sentences differ in terms of topicality. In (1a), the topicality—assuming no prosodic 
cues (Bocci 2013)—concerns the entire clause, whereas in (1b), the preposed internal argument 
of the verb, questo articolo (‘this article’), is topicalized. The sentences also differ in the 
contexts in which they can be used: for instance, as noted by Rizzi (2004), while (1a) can serve 
as an answer to a “what happened?” question, (1b) cannot.  
 Topics, or any constituent bearing discourse properties, are closely related to information 
transfer and, therefore, to extra-linguistic factors. In this sense, grammars are sensitive to 
variation across registers or genres. For example, several cartographic studies have shown that 
non-pro-drop languages like English may permit null subjects in certain contexts, such in diary-
style registers (Haegeman 1997, 2013; see also Endo 2022 for question formation in comics). 
Also, it has been noted that structures involving the fronting of objects in the Left Periphery— 
are reduced when the sentences represent the content of emergency knowledge-transfer in 
medical contexts (Zhao et al. 2021 and related works).  
 Given the existence of large-scale databases—whether heterogeneric (spanning multiple 
genres) or monogeneric (limited to a single genre)—is it possible to quantify and classify 
registers from a syntactic perspective, for example, by examining the activation of the CP layer 
through object fronting? 
 To answer these questions, we conduct a study in Quantitative Cartography (Samo 2019b, 
2022, 2023, 2025, Samo & Isolani 2024), adopting the guiding principles of Quantitative 
Computational Syntax (Merlo 2016 and related works), in which large-scale datasets and 
simple computational models are explored to test the predictions of linguistic proposals.  
 To achieve our goal, the paper is structured as follows. Section 2 outlines the core 
elements of sentences in which the LP is activated and discusses how a theory of genres and 
registers can be integrated, along with the cross-linguistic dimension of the syntactically 
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annotated corpora we examine. Section 3 presents the study and its results. Section 4 provides 
a discussion of the findings. Finally, Section 5 concludes the paper. 
 
 
2. BACKGROUND 
 
The syntactic derivations of the sentences in (1) are given in (2), where EA stands for ‘external 
argument’ and IA ‘internal argument’. 

 
(2)  a.  [SpecCP [C° [SpecIP Luigi [I° scrisse [EA <Luigi> [v°  <scrisse>[IA°  questo libro ]]]]]]] 
 b. [SpecCP  Questo libro [C° [SpecIP Luigi [I° lo scrisse [EA <Luigi> [v°  <scrisse>                  

[IA° <questo libro> <lo> ]]]]]]] 
 
 While (1a) represents an instance of a canonical clause, in which the highest activated 
portion of the syntactic architecture is the Specifier of the IP - the position dedicated to subjects 
(Cardinaletti 2004), the sentence in (1b) shows the activation of the CP layer.1 The activation 
of the CP layer contributes to the understanding of scope-discourse properties, understood as 
“the scope of operators and the expression of discourse-related properties linked to the 
informational organization of the sentence, such as topicality and focus.” (Rizzi 2014:517). 
Their activation leads to reorderings, which are closely related to syntactic complexity in 
parsing. 

The study of syntactic complexity in Cartography—understood as deviation from 
canonical clause structure through movement and reordering —has long been central to both 
theoretical linguistics and experimental research in acquisition, developmental and adult 
grammars (Friedmann et al. 2009, Durrleman et al. 2016, Rizzi 2016). However, complexity 
does not arise solely from syntactic structure; it is also shaped by extra-syntactic factors such 
as genre, register, and communicative intent. In particular, corpus linguistics has highlighted 
the importance of genre classification and the cartographic mapping of syntactic variation 
across text types (Bybee & Thompson 2021 inter alia). Syntactic complexity can be defined 
computationally and applied across genres and registers in corpus-based studies.  

A generative/cartographic approach has been explored in domains like English null-
subjects in diary writing (Haegeman 1997, 2013) and comics (Endo 2022). The focus of this 
type of research is that a parameter value that leads to ungrammaticality, like the null subject 
parameter in English (Rizzi 1982) can be produced in very specific contexts, like diary contexts. 
Another genre that gained investigation in syntactic cartography has been medical-content 
communication in emergency situations. As Gamhewage et al. (2020) observed, effective 
knowledge transfer during emergencies must not only provide accurate information but also 
reduce the cognitive effort required to process it. In this context, emergency communication 
tends to strategically minimize linguistic complexity—particularly regarding syntactic locality. 
For instance, Zhao et al. (2021) found that complex A′-configurations were significantly 
reduced in emergency health texts produced by OpenWHO for COVID-19 responders, 
especially when compared to corpora drawn from social media, news, or legal documents. 

However, large-scale datasets often use broad genre labels that lack the granularity 
necessary for fine-grained linguistic analysis. While these labels are useful for macro-level 
categorization, they often fall short when precision and domain-specific nuance are required. 
In addition, the syntactic relation labels used in these datasets are typically broad, further 
limiting their usefulness for fine-grained linguistic inquiry. As a result, a detailed typology of 

 
1 The sentences in (1b) and (2b) can also be derived via base-generation of the left-peripheral Topic (Wolfe 
2022). Whether the Topic is moved or base-generated, the results of our study would remain unchanged. 
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cartographic labels cannot be derived semi-automatically from existing datasets. Building on 
the methodology outlined in Samo (2019b), we propose translating accessible data from 
existing sources into cartographic representations as a way to test cartographic hypotheses. Our 
approach uses a limited set of syntactic and morpho-syntactic labels based on the Universal 
Dependencies framework (Nivre 2015, de Marneffe et al. 2021), which facilitates cross-
linguistic comparison, since hundreds of treebanks across languages are (morpho)-syntactically 
annotated using the same annotation schema. 

Before proceeding to the study, we present some notes on the genres that we discuss. 
Encyclopedic entries typically represent a formal register characterized by a high degree of 
lexical precision. Their purpose is to convey factual, possibly neutral and structured knowledge. 
A significant subset of these resources is on the web—such as Wikipedia or Baidu Baike (百度
百科)—and are freely available, but also they can be community-curated platforms. They can 
be created and maintained on a volunteer basis (Margaretha & Lüngen 2014, Ursini & Samo 
2025, and references therein), and offer extensive multilingual coverage, making them valuable 
for cross-linguistic studies (cf. Poudat et al. 2024). They also include dialects and under-
resourced languages. Publicly available sources like Wikipedia have also served as training 
data for crosslinguistic neural language models (Gulordava et al. 2018), further attesting to their 
centrality in the late 2010s in both linguistic and computational research. Social media texts 
(e.g., tweets, posts, comments) represent a highly interactive, informal, and often multimodal 
register, with the frequent use of images, hashtags, emojis, and other paralinguistic markers 
(see also Daniel & Camp 2020). They often mix informational and opinionative content and 
display wide variation depending on platform and user intents (cf. Androutsopoulos 2014).  

Spoken modality and texts, such as transcribed conversations, interviews, or oral 
narratives, constitute a “register” marked by spontaneous production and frequent use of 
discourse markers, hesitations, repetitions, and incomplete structures. These features reflect the 
interactional nature of speech and its reliance on shared context and co-presence. From a corpus 
perspective, spoken data is central to understanding everyday language use and variation (Biber 
et al. 1999). Partially related to spoken text, we can find fictional narrative, which often blends 
narrative and dialogic passages, which allows it to reflect both written and spoken-like features, 
even in contexts such as science-fiction (Rüdiger & Lange 2023). News reports form a 
journalistic register (Bell 1991) that tends to favor concise, clear syntax, a high proportion of 
proper nouns, and formulaic expressions, particularly in headlines. Domain-specific texts can 
likewise be investigated as registers in their own right: legal, but also medical, discourse 
exemplifies a highly formal, specialized register characterized by syntactic complexity, fixed 
phraseology (e.g., legalese for Legal, Martínez et al. 2023).  

However, most of the treebanks that we will study (see details in Section 3) are 
heterogeneric, comprising texts drawn from multiple genres and registers. This diversity can 
complicate linguistic analyses, as syntactic patterns may vary significantly depending on the 
communicative context, formality level, or modality of the source material. Finally, one type 
of heterogeneric corpus that we will analyze is derived from parallel treebanks (i.e., the same 
content in translation; cf. Ahrenberg 2007, Volk et al. 2014), which facilitate cross-linguistic 
comparison. In our case, we analyze, for example, the Parallel Universal Dependencies 
treebank, which consists of news and Wikipedia texts (see details in Section 3). 

Section 3 presents the study, the underlying hypotheses, materials, methodology, while 
Section 4 discusses the results.  
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3. MATERIALS & METHODS 
 
Our study takes a more observational approach, aiming to determine whether there is a cross-
linguistic correlation between object fronting, as in (2b), and specific genres. To evaluate this, 
we adopt a straightforward computational metric from Samo et al. (2020): the ratio of instances 
in which the object is fronted to those in which the internal argument of the verbal domain 
remains in its canonical post-verbal position. A higher ratio indicates greater syntactic 
flexibility within a genre, corresponding to increased activation of the Left Periphery. That is, 
at least one pair of genres shows a significantly different ratio of object fronting, implying 
structural variation across genres. The alternative hypothesis is tested against a null hypothesis 
which assumes no correlation between the ratio and genre type.  

As discussed in Sections 1 and 2, we examine 53 syntactically annotated treebanks from 
the Universal Dependencies (UD) project, covering 15 languages, as shown in Table 1. We 
only select SVO languages in main clauses (Dutch is the only SOV language, but V2 in root 
contexts). To support cross-linguistic comparison, we also add parallel treebanks available in 
the Parallel Universal Dependencies (PUD, version 2.15) collection. Each PUD treebank 
contains the same 1,000 sentences, extracted from journalistic and encyclopedic texts and 
presented in the same order across languages, though the number of tokens varies. Of these 
1,000 sentences, 750 sentences originate in English, while the remaining 250 come from 
original texts in German, French, Italian, or Spanish. As noted by the treebank creators 
translations into the other languages were mediated via English. 

Let us introduce the languages: for Arabic, we analyze the heterogeneric sources of 
PADT (Smrž et al. 2008), NYUAD and the Arabic PUD. For Chinese, we include GSDSimp, 
built on text in simplified characters of encyclopedic entries, HK (a treebank of subtitles and 
legislative texts in traditional Chinese, Leung et al. 2016), PatentChar, containing texts related 
to patent applications, and the Chinese PUD. The Czech data include the heterogeneric sources 
of CAC (Hladká et al. 2007), the Czech PUD, and the domain-specific treebanks of FicTree 
(literary texts; Jelínek 2017), CLTT (legal texts; Kríž & Hladká 2018). For Dutch, we explored 
the treebank LassySmall (van Noord et al. 2013), built from Wikipedia, and Alpino (Bouma & 
van Noord 2017), which is based on news. For English, we use the social media source 
GUMReddit (Behzad & Zeldes 2020),  a repository that only contains annotations, without the 
underlying textual data from Reddit; the domain specific ATIS (Airline Travel Information 
System) dataset which includes the human speech transcriptions of people asking for flight 
information on the automated inquiry systems, the heterogeneric sources GUM (Zeldes 2017), 
EWT (Silveira et al. 2014) based on Web English, and LinES (Ahrenberg, 2015, which contains 
literature, an online manual, and Europarl data) and the PUD. For Estonian, we analyzed the 
EDT treebank (Muischnek et al. 2014) and a web treebank composed of blogs, social media 
and web (Muischnek et al. 2019). Beyond French PUD, French data are also retrieved from 
two heterogeneous written sources (GSD, Guillaume et al. 2019, Sequoia, Candito et al. 2014), 
and two oral corpora: ParisStories (Kahane et al. 2021) and Rhapsodie.  For Hebrew we study 
two corpora, the news treebank HTB (McDonald et al. 2013) and the IATHLTWiki (Zeldes et 
al. 2022) containing encyclopedic entries. Irish data are extracted from the heterogeneous 
source IDT and the social media treebank TwittIrish (Cassidy et al. 2022). For Italian, we 
explored three heterogeneric corpora (ISDT, Bosco et al. 2013; VIT, Alfieri & Tamburini 2016; 
ParTUT, Sanguinetti & Bosco 2014), two social media corpora (PosTWITA, Sanguinetti et al. 
2018; TWITTIRO, Cignarella et al. 2018) and the Italian PUD. The Portuguese datasets are the 
heterogeneous sources GSD and PUD, a corpus of news (Bosque, Rademaker et al. 2017) and 
the social media data DANTEStocks (di Felippo et al. 2024). We queried one heterogeneous 
source for Romanian (RRT, Mititelu 2018) and the treebank SiMoNERO (Mititelu & Mitrofan 
2020), containing scientific books, journal articles and blog posts related to the medical domain. 
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Finally, Spanish data are collected from the heterogeneous treebank GSD (X) and PUD, the 
news treebank AnCora (Taulé et al. 2008) and the spoken data for Rural Spanish COSER 
(Bonilla 2024). Size and the labels we adopt for this study are presented in Table 1.  
 
Language TreebankGenre Condition Size (tokens in K) 

Arabic PADTN News 282K 

NYUADN News 738K 

PUDN, W PUD 20K 

Chinese 
 

GSDSimpW Encyclopedic 123K 

HKS H 9K 

PatentCharL Legal 5K 

PUDN, W PUD 18K 

Czech CACA, L, N, NF, R H 495K 

PUDN, W PUD 18K 

CLTTL Legal 36K 

FicTreeF Literature 167K 

Dutch LassySmallW Encyclopedic 297K 

AlpinoN News 208K 

English 
 

GUMRedditBL, SM Social Media 16K 

AtisN, NF Communication 61K 

GUMA, BL, M, F, L, N, NF, SM, S, WEB, W H 234K 

EWTBL, M, R, SM, WEB Web 254K 

LinESF, NF, S H 106K 

PUDN, W PUD 21K 

Estonian EDTA, F, N, NF H 438K 

EWTBL, SM, WEB Web 90K 

French GSDBL, N, R, W H 400K 

RhapsodieS Spoken 44K 

ParisStoriesS Spoken 42K 
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SequoiaM, N, NF, W H 70K 

PUDN, W PUD 24K 

Hebrew IAHLTW Encyclopedic 140K 

HTBN News 160K 

Irish IDTF, L, N, WEB H 115K 

TwittIrishSM Social Media 47K 

Italian VITN, NF H 280K 

PoSTWITASM Social Media 124K 

ISDTL, N, W H 298K 

ParTUTL, N, W H 55K 

PUDN, W PUD 23K 

TWITTIROSM Social Media 29K 

ParlaMintL Parliament 20K 

Portuguese DANTEstocksSM Social Media 80K 

BosqueN News 227K 

GSDBL, N H 318K 

PUDN, W PUD 23K 

Romanian RRTA, F, L, M, N, NF, W H 218K 

SiMoNERoM Medical 146K 

Russian GSDW Encyclopedic 97K 

SynTagRusF, N, NF H 1517K 

TaigaBL, F, N, P, SM, W H 1758K 

PUDN, W PUD 19K 

Slovenian SSJF, N, NF H 267K 

SSTS Spoken 98K 
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Spanish AnCoraN News 568K 

GSDBL, N, R, W H 431K 

PUDN, W PUD 23K 

COSERS Spoken 8K 

 
Table 1: Language, treebank, genres (A = academic, BL = Blog, F = Fiction, M = Mails, N = 
News, NF = Non-fiction, P = Poetry, R = Reviews, S = Spoken, W = Wiki, WEB = Web) and 
size in tokens (in thousands). 
 
Our queries aim to retrieve the counts of objects that precede or follow the verb. To avoid issues 
related to flexibility of the pronominal nature of objects (Benincà 1995, Fontana 1997), we only 
retrieve data corresponding to maximal projections (XP). To achieve this, we target internal 
arguments identified by the dependencies obj, iobj, and comp:obj, which are governed by a 
verb in a main clause (root). The head of such a dependency should have a morpho-syntactic 
part-of-speech (upos) of either NOUN (nominal entities) or PROPN (proper nouns). For 
languages and treebanks that support it, we further restrict the search to finite verb forms 
(VerbForm=Fin). The queries are presented in Table 2, along with an example from Italian. All 
the data are queried and automatically retrieved from a python environment on count.grew.pl.2 
 
Condition Query Example 

V - Arg pattern { X-[root]-> Verb; Verb -[obj | 
iobj | comp: obj]-> Arg; Verb << Arg; 
Arg [upos = "NOUN" | "PROPN"] (; 
VerbForm = Fin])}  

tutti possono usare questa 
parola  
‘Everyone can use this word’  
(VIT, VIT-4012) 

Arg - V pattern { X-[root]-> Verb; Verb -[obj | 
iobj | comp: obj]-> Arg; Arg << Verb; 
Arg [upos = "NOUN" | "PROPN"] (; 
VerbForm = Fin])}  

Io il privato lo concepisco 
come un metodo di lavoro 
‘I, the private, understand it 
as a working methodology’  
(VIT-217) 

 
Table 2: Condition, queries and an example from Italian. 
 
Optionality in general never matches with the goals of generative syntactic approaches (Samo 
& Si 2022). Following Samo & Merlo (2019), we conducted a binomial test on the raw numbers 
to compare the results within conditions and between treebanks, and to exclude outcomes that 
might be due to chance. Accordingly, we calculated a z-score and a p-value. A high absolute 
value of the z-score (whether positive or negative) can be interpreted as stronger evidence 
against the null hypothesis (i.e., no observable trends) for each condition. For each language, 
we calculate the z-score and the p-value on the largest treebank. Section 3.3. presents the results 
of the study. 

 
2 All queries and results are available at the following link: https://github.com/samo-g/arg-lp.git  
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3.3. Results & Discussion 
 
As mentioned in Subsection 3.1, our metric is based on the ratio between fronted objects and 
objects in the canonical position. The higher this ratio, the stronger the observed trend toward 
activation of left peripheral positions for internal arguments. Figure 1 summarizes the results. 
 

 
Figure 1. 
 
As Figure 1 shows, Slavic languages (Haider & Szucsich 2022) show the highest ratios, with 
Russian (z = –71.17, p < 0.01l;), Czech (z = –31.61, p < 0.01) and Slovenian (z = –20.14, p < 
0.01) exhibiting the highest degrees of word order flexibility. In this respect, Estonian follows 
closely behind the Slavic languages.  As noted by Ehala (2006), Estonian is typically classified 
as an SVO language, but in main clauses, SVX and XVS word orders occur with roughly equal 
frequency. This flexibility in root contexts is confirmed in our study (z = –52.82, p < 0.01). 

Spoken language corpora reflect increased flexibility in Romance: in this sense similar 
results can be detected in Spanish (z = –6.66, p < 0.01) and the two treebanks from French 
(Rhapsodie 0.11, z = –16.88; ParisStories 0.18, z = –12.99, p < 0.01). The results display an 
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asymmetry with written texts and are in line with the quantitative results of Samo (2025) testing 
the proposals of Wolfe (2022) for contemporary French, in which the topics are described as 
base generated directly in the CP.  

Encyclopedic entries show less flexibility than heterogeneous corpora in Chinese (z = –
41.89), Russian (z = –25.65, p < 0.01), and Dutch (z = –49.20, p < 0.01). In the case of Hebrew 
(z = –28.09, p < 0.01), their behavior aligns more closely with newswire texts. Knowledge 
transfer in encyclopedic entries can therefore be seen as a domain where complex 
configurations are, where possible, avoided in favor of canonical word orders across languages. 
Similarly, the Romanian medical dataset SiMoNERo supports the findings of Zhao et al. 
(2021), confirming the crosslinguistic tendency to minimize complexity in medical content       
(z = –27.38, p < 0.01). On the other hand, other Legal texts crosslinguistically show relatively 
high flexibility. Finally, the PUD treebanks display similar behavior across languages: given 
that these are composed of manually curated, often well-formed sentences, this result is 
relatively expected. 

Figure 1 also shows clear distinctions across genres: news vs. heterogeneous sources in 
Arabic; high flexibility in Chinese legal texts; a well-distributed balance between 
heterogeneous sources, domain-specific, and PUD data in Czech; clear differences between 
encyclopedic and news texts in Dutch; and the previously mentioned “Spoken” dimension in 
Romance languages.  

Despite the lack of granularity, this study offers two key contributions. First of all, some  
trends can be detected. The first of these trends is of pure grammatical nature:  Slavic languages 
show higher flexibility with XP objects with respect to other SVO languages. Estonian behaves 
similarly. The V2 data from Dutch on the other hand do not show a great variability, and in line 
with Romance languages (e.g. Italian) that may lead to a criterial approach to the cartography 
of V2 in non-subject contexts (Samo 2019a). 

Secondly, this study introduces a cartographic perspective on text genres and registers 
based on corpus data, emphasizing how genre may or may not affect (complex) syntactic 
structures and proposing a quantitative methodology for comparison. Despite limitations in 
experimentally testing a single phenomenon, the observed trends still offer meaningful 
syntactic insights. For example, the reduction in syntactic complexity under communicative or 
clarity pressure supports the broader hypothesis that genre-specific constraints influence the 
realization of syntactic elements (e.g. encyclopedic entries, vs. spoken). 

While the current approach relies on annotated grammatical clauses in treebanks, future 
work could incorporate sources (cf. Samo & Chen 2022) to investigate such a broad research 
question. However, as noted by Massaro & Samo (2023) these reordering might be “invisible” 
in the training of language models, but they can be detected with the right prompting set-up.  

We believe that this type of work opens a path for syntacticians to integrate theoretical 
insights with data-driven methods, further refining syntactic models through simulation and 
comparison. 
 
 
5. CONCLUSIONS 
 
In this study, we have refined and extended a methodology initially proposed by Samo et al. 
(2020) for detecting flexibility of reorderings in syntactically annotated corpora. We adopted a 
theory-driven, frequency-based approach of genres through corpus analysis, with special 
attention to morphosyntactically annotated treebanks. We retrieved data from 53 treebanks in 
15 languages, across language families. 

Further work should extend the scope to a wider range of languages, syntactic 
configurations, and sources, while ensuring transparency and replicability in automated 
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methods. We argue that quantitative and straightforward computational techniques offer 
valuable tools for theoretical syntacticians to understand extra-syntactic factors and thus refine 
syntactic models. 
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