
﻿

287

Peer review
Submitted	 2024-07-03
Accepted	 2024-09-10
Published	 2024-10-08

Open access
© 2024 Samo, Isolani |   4.0

Citation  Samo, Giuseppe; Isolani, Elena (2024). “Comparing Models on the 
Optionality of Complementizer Omission”. Annali di Ca’ Foscari. Serie occiden-
tale, 58(58), 287-308.

e-ISSN  2499-1562

Annali di Ca’ Foscari. Serie occidentale
Vol. 58 — Num. 58 — Settembre 2024

Edizioni
Ca’Foscari

DOI  10.30687/AnnOc/2499-1562/2024/01/015

﻿Comparing Models  
on the Optionality  
of Complementizer Omission
A Quantitative Computational Study 
on German and Italo-Romance
Giuseppe Samo
Beijing Language and Culture University, China

Elena Isolani 
University of Cambridge, UK

Abstract  Different studies in generative grammar have tried to explain the optionality 
with respect to the complementizer omission across languages and across structures. 
Specifically, the complementizer omission in declarative embedded contexts introduced 
by the so-called bridge verbs. In this paper, we test two models postulating different deri-
vations and marking different predictions to the nature of the complementizer omission: 
one model stipulates the deletion of the complementizer (complementizer deletion), 
whereas the second model focuses on the verbal elements of the embedded clause 
(complementizer rise, when present). To reach our goal, we explore large-scale datasets 
(syntactically annotated treebanks of German, Italian and Old Florentine) and adopt 
simple computational models to compare and test the models under investigation. Our 
results suggest that the predictions of the complementizer deletion hypotheses are con-
firmed by German data, while those of the complementizer rise model are partially cor-
roborated by Italian data. We consider this study as a blueprint for finer-grained research.

Keywords  Complementizer deletion. Bridge verbs. Italo-Romance. German. Quanti-
tative computational syntax.

Summary  1 Introduction. – 2 Core Properties of the Linguistic Phenomenon 
and Models. – 3 Quantifying the Hypotheses. – 4 Materials & Methods. – 5 Results & 
Discussion. – 6 Conclusions.
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﻿1	  Introduction

The lack of co-occurrence has always represented a perfect diagnos-
tic for the understanding of which elements compete for the same 
syntactic position and therefore are in a complementary distribution. 
Competing for the very same position has also had important impli-
cations with respect to the building of fine-grained maps in syntac-
tic cartography – for example, the fact that foci and wh- interrogative 
elements compete for the same position in the Left Periphery (Rizzi 
1997; but see Rizzi, Bocci 2017). 

A well-studied case is related to the lack of co-occurrence be-
tween the verb and the complementizer in verb second languages 
(V2; Holmberg 2015). Since verb second (V2) environments can be 
observed in those embedded contexts lacking an overt complemen-
tizer, Den Besten (1983) claimed that the verb moves to C in main 
clauses in West Germanic. We illustrate the phenomenon in (1), us-
ing bold for embedded verb and complementizers and underline for 
the main verb, whose nature plays a fundamental role in eliciting or 
not the complementizer:

(1)	 German (a, b, c from Samo 2019a, 26 ex. 43a, b, c; d from UD-HDT, hdt-s14414)
	 a. 	 Giotto malte dieses Fresko
		  Giotto painted this fresco
		  ‘Giotto painted this fresco’
	 b. 	 Der Stadtführer sagt, dass Giotto dieses Fresko malte
		  The city.guide says, that Giotto this fresco painted
		  ‘The tourist guide says that Giotto painted this fresco’
	 c.	 Der Stadtführer glaubt Giotto malte dieses Fresko
		  the city.guide believes that Giotto painted this fresco
		  ‘the tourist guide believes that Giotto painted this fresco’
	 d. 	 Wir glauben, dass 	 es 	 einige Punkte in der Vereinbarung gibt, 
		  We believe 	 that 	 there 	 some points in the agreement are
		  die wir noch 	 weiter 	diskutieren 	 müssen
		  that we still 	 yet 	 discuss 	 must
		  ‘We believe that there are some points in the agreement that we still need to 		
		  discuss’

The data in (1) show that the inflected verb cannot be located in the 
second position of the embedded clause introduced by verbs like sa-
gen ‘say’: a complementizer, in this case dass ‘that’, is present (1b). 
However, when the embedded clause is introduced by a so-called 
bridge verb (see Poletto 2014) such as German glauben ‘to think’, 
the inflected verb can optionally reach the ‘second slot’ of the sen-
tence (1c, 1d). 

Once established that two elements compete for the same po-
sition, it is important to understand, from a formal point of view, 
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hierarchies of priorities of syntactic elements. Does the verb move 
there because there is no complementizer? Does the complemen-
tizer appear in (1b) and (1d) because the verb cannot move there? 
Are these two phenomena interconnected or totally independent? 
Is there a third way? Is there a pure optionality across phenomena 
and across languages? To answer these questions, we run a study in 
the spirit of Quantitative Computational Syntax (Merlo 2016; Samo, 
Merlo 2019; 2021s), by comparing models on the basis of linguistic 
data retrieved from large-scale datasets via a quantitative analysis 
and simple computational models.

Let us briefly introduce the models under investigation, which will 
be discussed in detail in section 2. A first model, which we label Com-
plementizer Deletion (henceforth, CD) follows Den Besten’s intuition 
(1983), which can be summarized as follows: the complementizer is 
absent (Ø), the verb moves to C, as in (2a). On the other hand, a sec-
ond model, which we label Complementizer Rise (CR), would assume 
that the complementizer emerges since the verb cannot reach the ac-
tivated functional projection (indicated by 0 ← X ← in 2b).1 The two 
models are summarized in (2).

(2)	 a. CD
		  if 	 [C [T [V [C Ø [T verb [VP<verb>]]]]
		  then	 [C [T [V [C verb [T<verb>[VP<verb>]]]]
	 b. CR
		  if	 [C [T [V [C< 0> [T verb [VP<verb>]]]]
					     ← X ← 
		  then	 [C [T [V [C comp [T verb [VP<verb>]]]]

These models can be compared to a third model in which the selec-
tion is fully random, representing a form of null hypothesis.

To reach our goals we proceed as follows. Section 2 presents the 
core properties of the linguistic phenomenon and core ingredients 
of the formal models under investigation. We then run our study: the 
hypotheses are introduced in section 3, materials and methods are 
presented in section 4, while section 5 discusses the results. Final-
ly, section 6 concludes.

1  Theoretically, other models can be tested, such as those stipulating the presence/
absence of the complementizer simply regulated by the relevant functional projection, 
as it has been proposed for, among others, Chinese (see Xu 1993 inter alia). We leave 
this and other comparisons to future works.
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﻿2	 Core Properties of the Linguistic Phenomenon  
and Models

The question on whether the declarative complementizer is omitta-
ble has not only been at the center of the debate in Germanic lan-
guages studies (Holmberg 2015), but it has also extensively affect-
ed the research on (Italo-)Romance languages which largely bridges 
the theoretical assumptions developed for Germanic to the status 
of Romance complementizer drop (see Poletto 1995). This primari-
ly concerns the nature and the relation between the selecting verb 
available in the root clause and the subsequent embedded verb. As a 
matter of fact, Vikner (1994), analyzing embedded verb movement in 
Germanic, elaborated a system of verbal classification in order to de-
tect the main verbs that do not compulsorily need a complementizer 
and, consequently, are eligible to select V2 in the embedded clause. 

Hence, they allow for verb movement from the inflectional domain 
to the complementizer phrase. Along these lines, bridge verbs stand 
for the root predicate triggering V2 (3a), whereas non-bridge verbs 
are the ones which do not allow for V2 (3b):

(3)	 German (Vikner 1994, 132 ex. 39b, 40b)
	 a.	 Watson behauptete, dieses 	 Geld	 hatte 	 Moriarty gestohlen
		  Watson claimed this	 money had	 Moriarty stolen
		  ‘Watson said (that) this money had Moriarty stolen’
	 b.	 *Holmes bewies,	dieses Geld 	 hatte 	 Moriarty gestohlen
		  Holmes proved	 this	 money had 	 Moriarty stolen
		  ‘Holmes proved (that) this money had Moriarty stolen’

In this regard, Poletto (1995) identified a parallel between Germanic 
languages and standard Italian observing that the verbs which select 
V2 in Germanic embedded clauses, likewise license complementizer 
drop in Italian, hence reaching the conclusion that complementizer 
deletion must involve verb movement to the complementizer phrase 
on a par with V2 in Germanic. 

When the complementizer is absent, the following properties are 
at work: (a) the main verb needs to belong to the bridge verb class, 
(b) the embedded verb must be inflected for irrealis morphology, (c) 
the subordinate clause cannot be left-dislocated (see Poletto 1995):

(4)	 Credo (che) sia già partito 
	 believe (that) be.pst.sbjv.3sg already left
	 ‘I believe (that) he has already left’ 

Following Vikner’s (1994) assumptions, Poletto (1995) predicted that, 
in the absence of the declarative complementizer che ‘that’, the em-
bedded verb undergoes a head-movement towards the left-periphery 
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functioning as an alternative checker of the omitted complementiz-
er. In featural terms, the raised verb is able to check the same bun-
dle of functional features that the complementizer would do, which, 
in turn, can be felicitously dropped. Structurally speaking, Poletto 
(1995) hypothesized that the embedded verb in complementizer de-
letion structures targets a low C-projection, specifically Fin°.2

A further pioneering study within the field of complementizer de-
letion in standard Italian dates back to Giorgi and Pianesi (1997) who 
agreed with Poletto (1995) in terms of verb movement to CP in this 
context, but ruled out any associations with the Germanic languagesʼ 
system of V-to-C movement.3

Therefore, most literature tradition on complementizer deletion 
in standard Italian is composed of remarkable contributions aimed 
to define empirical patterns that can predict the distribution of the 
declarative complementizer and factors that may affect its omission.

It is also noteworthy the case of the lack of the declarative com-
plementizer in Florentine, which reveals a series of similarities with 
standard Italian, but, as extensively reported by Cocchi and Polet-
to (2002; 2007), a more flexible portrait can be depicted. Cocchi and 
Poletto (2002) observed that not only does Florentine license comple-
mentizer deletion under the same structural conditions of Italian, but 
it also features complementizer deletion when a different combination 
of main and embedded verbs are available. To put it differently, the 
lack of complementizer in Florentine occurs regardless of the bridge 
or non-bridge status of the selecting verb and of the irrealis or rea-
lis nature of the embedded verb, provided that a clitic-like element 
intervenes between the main and the subordinate predicate. There-
fore, the strict condition affecting the complementizer omission is not 
the nature of the verbs under analysis, but the availability of a clitic-
like item, such as a pronominal clitic, a preverbal negator or an aux-
iliary, in an intermediate position (see Cocchi, Poletto 2002; 2007):

(5)	 Florentine (Cocchi, Poletto 2002, 3 ex. 9)
	 Gli dispiace la un venga a casa
	 he is sorry she-subj.cl not comes at home
	 ‘He is sorry she doesn’t come home’

2  Poletto’s (1995) assumption on the position of the declarative complementizer in 
standard Italian is in line with a series of studies (Ledgeway 2005; Paoli 2007; Cola
santi 2018 inter alia) which do not provide a fixed location for this item, but promote a 
more flexible view according to which the complementizer, akin to other functional ex-
ponents, can navigate the syntactic structure and can fill various projections on the 
basis of a featural-checking criterion. 
3  Giorgi and Pianesi firmly stated that verb movement to the CP in complementizer 
deletion configuration is the result of the irrealis (or subjunctive) mood property of the 
verb itself which realizes a “syncretic category […] projecting the agreement and the 
mood features” (1997, 239).

http://she-subj.cl
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﻿Along the lines of the account provided by Poletto (1995) for CD1 in 
standard Italian, Cocchi and Poletto (2002; 2007) attempted to uni-
fy complementizer deletion under the ‘alternative checking hypoth-
esis’, according to which two elements are alternative checkers if 
they check the same bundle of formal features while competing for 
the analogous structural projection (Zanuttini 1997; Obenauer 2001; 
Cocchi, Poletto 2002; 2007). In this regard, in Italian the alternative 
checking configuration affects the declarative complementizer and 
the embedded verb, while in Florentine, it involves the declarative 
complementizer and the intervening element between the main and 
the embedded predicate. Therefore, Cocchi and Poletto (2002) hy-
pothesized that in Florentine complementizer drop configurations, 
the subordinate verb is stranded in the inflectional domain, where-
as the clitic-like item interposing between the two verbs is displaced 
towards the left-periphery. Moreover, as opposed to complementizer 
deletion in Italian, where the embedded verb raises to the low left-
periphery, namely to FinP, to check the irrealis feature, in Floren-
tine, the feature involved is associated with a higher functional pro-
jection, that is ForceP, where the clitic-like element moves to. One 
of the leading arguments in favor of a distinct structural projection 
hosting respectively the embedded verb in Italian complementizer 
drop and the clitic-like exponent in Florentine complementizer drop is 
that whereas the former licenses a preverbal lexical subject interven-
ing between the main and the embedded verb, the latter rules it out:

(6) Cocchi, Poletto 2002, 9 ex. 21a, 21b
	 a.	 Credo Gianni abbia		  telefonato
		  believe Gianni has.sbjv	called
		  ‘I believe Gianni has called’
	 b.	 *Maria mi 	ha	 detto Gianni un ha	 portato	 il libro
		  Maria to-me 	 has	 said Gianni not has	 brought the book
		  ‘Maria told me Gianni has not brought the book’

According to Cocchi and Poletto (2002), the ungrammaticality of (6b) 
is due to the highest functional projection filled by the clitic-like el-
ement un ‘not’. By assuming that the negator undergoes a displace-
ment to ForceP, the fine-structure of the left-periphery does not per-
mit any other functional exponents to precede it. On the other hand, 
the movement towards FinP in (6a) does not inhibit other left-periph-
eral dislocations to the left of the embedded verb. 

The account provided by Cocchi and Poletto (2002) in order to ex-
plain the ungrammaticality of (6b) has a double-edged consequence: 
whereas it adequately justifies its ill-formedness, it concomitantly 
predicts that the opposite order between the clitic and the preverbal 
lexical subject is expected. Structurally speaking, if the negator fills 
a high structural projection like Force, it naturally precedes other 
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left-peripheral or inflectional items like a preverbal lexical subject. 
However, a sentence like (7) results ungrammatical as well:

(7)	Florentine (Cocchi, Poletto 2002, 11 ex. 23)
	 *Mi dispiace 	 un	 Gianni	viene	 stasera
	 I am sorry	not	 Gianni comes	 tonight

The solution proposed by Cocchi and Poletto (2002) to account for the 
ungrammaticality of (7) is that there exist some phonological form (PF) 
constraints that force the negator, as a clitic element, to form a unique 
unit with the verb at the phonological level, hence provoking a strict 
adjacency between the clitic and embedded verb at the surface form. 

Cocchi and Poletto (2007) proposed a different analysis to account 
for complementizer drop in Florentine; still embracing the ‘alternative 
checking hypothesis’, they ruled out the movement of the intervening 
clitic, whereas they relied on the Agree operation. In other words, the 
clitic does not raise to any left-peripheral projection, but it remains 
within the IP along with the embedded verb being probed by Force°. 
The postulation of the Agree operation can solve the issue related to 
(7) without referring to PF constraints. Indeed, if the intervening clit-
ic remains adjacent to the embedded verb, it comes straightforward 
that a preverbal subject cannot be sandwiched between them. 

In sum, Cocchi and Poletto (2002; 2007) treated complementizer 
deletion in Italian and Florentine in a similar vein, positing that they 
both instantiate alternative checking between the declarative com-
plementizer and an additional exponent: while the former licenses em-
bedded verb movement to Fin alternating with the complementizer, 
the latter resorts either to the displacement towards Force of the clit-
ic-like element available in an intermediate position between the main 
and the embedded verb (Cocchi, Poletto 2002) or to the Agree opera-
tion taking place between Force° and the clitic in its merge position. 

A more recent approach to complementizer deletion in Florentine 
highlights the role of the embedded verb (see Isolani 2023). More 
specifically, given the account provided by Cocchi and Poletto (2002) 
for the ungrammaticality of (7) relying on some PF constraints and 
not on purely syntactic basis and given the ambiguous status of the 
intervening clitic-like element (Cocchi, Poletto 2007), the propos-
al advanced by Isolani (2023) focuses on the role of the embedded 
verb rather than the clitic itself.4 Along these lines, a stricter link 

4  Notwithstanding the syntactic base account provided for the ungrammaticality of 
(7), the proposal advanced by Cocchi and Poletto (2007) results controversial in terms of 
the vague definition of intervening clitic assumed. Cocchi and Poletto (2007) established 
the head nature of the clitic, but they distinguished between subject/object clitic, encod-
ing argumental feature and negators/auxiliaries bearing declarative feature. However, 
this distribution does not make explicit the selection of one or the other set of features 
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﻿between complementizer omission in Italian and Florentine is estab-
lished whereby they both involve verb movement towards the left-pe-
riphery: the former to FinP and the latter to ForceP. 

The exclusion of the clitic-like displacement in Florentine structures 
rests on several pieces of evidence showing its vague and optional na-
ture. In particular, Isolani (2023) observed that this item is not oblig-
atory as Cocchi and Poletto (2002; 2007) predicted. In order to veri-
fy that, Florentine was excluded as, given its subject clitic nature, it is 
very unlikely that the selecting verb is adjacent to the embedded verb 
without any intervening pronominal clitic. Conversely, Pisano was tak-
en into account; on a par with Florentine, Pisano shows a more flexible 
approach to complementizer deletion by accepting more combinations 
of main and embedded verbs than standard Italian, hence abstract-
ing away from pure (1).5 Additionally, Pisano does not present subject 
clitic, thus the main and embedded verb can potentially be adjacent:

(8)	 Pisano 
	 a.	 Ha		 detto	 viene			   da solo
		  has	 said	 comes.ind 	 alone
		  ‘He has said that he comes alone’
	 b.	 Penso	 venga			   da solo
		  think	 come.sbjv	 alone
		  ‘I think he comes alone’
	 c.	 Mi dispiace	 venga		  da solo
		  I am sorry		 come.sbjv	 alone
		  ‘I am sorry he comes alone’

The well-formedness of (8a,b,c), exhibiting different combinations of 
main and embedded verbs, reveals the optionality of the interven-
ing item. Therefore, if the clitic is not obligatory, Cocchi and Polet-
to’s proposal (2002) on clitic movement in Florentine complementizer 

in different configurations. Also, it remains obscure why pronominal clitics like reflex-
ives, locatives and partitives are not included in the set of interveners (cf. Isolani 2023). 
5  As mentioned by Isolani (2023), the status of complementizer drop in Pisano still 
needs a proper investigation. It seems, indeed, not only to depart from the case of Ital-
ian, but also from Florentine, as not all the combinations of main and embedded verbs 
available in the latter are admissible in Pisano. For instance if the selecting verb is non-
bridge and the embedded verb is realis, the structure is degraded:
(2)	 Pisano
	 *Mi dispiace rompono sempre tutto
	 I am sorry break.ind always everything
	 ‘I am sorry they always break everything’

Replying to the intuition of one of the reviewers of this article, the introduction of a clit-
ic exponent between the main and the embedded verb does not significantly improve 
the grammaticality judgment of (2), retaining a strong preference for an embedded verb 
inflected for irrealis morphology in the subordinate clause. 
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drop structures is called into question; the clitic cannot function as 
the main character in the derivation if it can be omitted.6

The solution advanced by Isolani (2023) is that in Florentine, the 
embedded verb raises towards the left-periphery, in the same vein 
as in Italian, whereas the clitic, if present, can move along with the 
verb.7 If this is truly the case, the sentence in (7) can be discarded 
by assuming that, in Florentine, the verb is unable to follow a pre-
verbal lexical subject owing to its prominent position, from which it 
can only precede it. Thus, this approach permits the elimination of 
(7) relying on syntactic analysis rather than on PF constraints. As 
also mentioned in footnote 4, Cocchi and Poletto’s account (2007) is 
ruled out even though it syntactically accounts for the ill-formedness 
of (7) because of the vague definition and adoption of clitics as inter-
veners. The complete rejection of a clitic-base account given its op-
tionality permits to exclude any ambiguity related to the status and 
classification of pronominal clitics.

In short, Isolani (2023) proposed a parallel analysis of complemen-
tizer deletion in Florentine, based entirely on embedded verb move-
ment along with the proposal advanced for Italian by Poletto (1995). 
In this regard, the occurrence of the intervening clitic element is fun-
damentally irrelevant. Complementizer deletion in Italian and Flor-
entine can, hence, be unified under the verb movement to the CP 
hypothesis, whereby the predicate reaches distinct structural pro-
jections according to the feature in need to be checked. 

Finally, some words on the generation site of the complementizer. 
The complementizer is usually considered as generated in dedicated 
functional projections in the LP (cf. Rizzi 1997). However, building 
on Leu (2015), Samo (2019a, ch. 4) proposes an IP internal nature of 
the complementizer for Germanic, drawing on locality constraints. 
A different base-generation site of the complementizer would not af-
fect, at this stage, with our tools, the results of our study.

6  It is worthwhile reminding that the reason why complementizer deletion structures 
in Florentine are well-formed only if an intervening clitic-like element occurs is due to 
the subject clitic nature of the language itself. Since structures without an overt subject 
clitic are ungrammatical in Florentine, it results that in subordinate configuration lack-
ing the declarative complementizer, the embedded verb must be preceded by (at least) 
a subject clitic. From the opposite perspective, the ungrammaticality of a construc-
tion without the declarative complementizer and without an intervening clitic-like ele-
ment, presumably of the subject nature, is not due to the lack of former, but actually to 
the absence of the latter, which is mandatory in a subject clitic variety like Florentine. 
7  Other evidence provided by Isolani (2023) to support this hypothesis concerns the or-
der between the embedded verb and other left-peripheral items, revealing that the verb 
can only precede focalized or topicalized constituents, whereas it naturally precedes 
hanging topics. This piece of evidence further upholds the view that the embedded pred-
icate in this configuration is displaced towards a significantly high position in the struc-
ture, presumably in Force.
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﻿ The complementizer deletion patterns are primarily drawn along 
the split between the main and embedded verb and their idiosyncrat-
ic properties: the selecting verb is likely to reconcile with Vikner’s 
(1994) classification of bridge and non-bridge verb, whereas the em-
bedded verb needs to comply with a specific inflectional morphology. 
The positive outcome of the combination of main and embedded verb 
results in the movement of the embedded verb and in the omission 
of the complementizer. However, as hinted in this section, no clear 
statement has ever been put forth to disentangle the cause-effect con-
flict concerning complementizer deletion and verb movement. In oth-
er words, although some authors seem to implicitly prefer one or the 
other option, it remains obscure whether verb movement takes place 
because of the absence of the complementizer and of the subsequent 
need to check some relevant feature that would remain unchecked 
otherwise or whether the lack of the complementizer is a direct con-
sequence of the verb raising towards the left-periphery, inevitably 
triggering a complementary distribution configuration. 

Summing up, we can identify the theoretical grounds for the two 
models.

1.	 Model CD: The verb of the main clause selects the underly-
ing CP. The relevant features of such a selection should be 
checked by the complementizer. In its absence, due to fea-
tural checking requirements, the verb has to be raised to 
the C layer.

(9)		  CD
		  if 	 [C [T [V [C Ø [T verb [VP<verb>]]]]
		  then	 [C [T [V [C verb [T<verb>[VP<verb>]]]]

2.	 Model CR: The verb of the main clause selects the underlying 
CP and its verbal root. The verb raises to the C layer to com-
ply with such a selection, but different factors may undermine 
the required movement. The complementizer thus emerges 
to check the relevant requirements.

(10)	CR
		  if	 [C [T [V [C< 0> [T verb [VP<verb>]]]]
					     ← X ← 
		  then	 [C [T [V [C comp [T verb [VP<verb>]]]]

In the remainder of this article, we run a quantitative and computa-
tional study to compare the two models. Section 3 presents the quan-
tification of the hypotheses.

Giuseppe Samo, Elena Isolani
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3	 Quantifying the Hypotheses

To compare the two models, we follow an approach inspired by the 
studies in Quantitative Computational Syntax (Merlo 2016), which 
explores large-scale datasets and simple computational models. An 
important contribution of this framework is to adopt frequency as a 
dependent variable to test linguistic proposals. Frequency acts as a 
measure of syntactic computation id est frequency depends on gram-
mar and may reveal important facts of the underlying structure. 
Following Samo and Merlo (2021, 29) the quantitative dimension of 
structures in large datasets allows us “to develop investigations of 
the correlation between quantitative linguistic properties and theo-
ry-driven abstract linguistic representations and operations”. 

We operate as follows. We decided to collect data in German, a V2 
language, Italian and Old Florentine (14th century). These three lan-
guages are presented in syntactically annotated treebanks under the 
guidelines of Universal Dependencies (UD; De Marneffe et al. 2021). 
UD allow for a fine-grained syntactic search and for the retrieval of 
lemmas, uninflected verbal form (e.g. the retrieval of the annotated 
lemma credere ‘believe’ from the Italian treebanks will provide us 
with all the inflections of the verb), as well as the mood, when anno-
tated, of the inflection (e.g. SUB for subjunctive). Please note that the 
treebanks for Old Florentine follow the contemporary Italian lemma 
instructions, which favor our analysis. Details on the size of the tree-
banks and the query structures are given in section 4 (“Materials & 
Methods”) and in the supplementary materials.

The first independent variable under investigation is represent-
ed by the type of verb in the main clause. We have decided to isolate 
a restricted set of four verbs labeled as bridge verbs – the German 
and Italian forms of the verbs ‘to believe’, ‘to know’, ‘to think’ and 
‘to hope’. As a control group, we use non-bridge verbs that usually li-
cense the presence of the complementizer (‘to regret’, ‘to notice’, ‘to 
confirm’ and ‘to doubt’): we label this group “License” [tab. 1].

The second independent variable is the presence (Comp) or the 
absence (V-to-C) of the complementizer in the embedded clause in-
troduced by the verbs in Table 1 in the relevant treebanks. Finally, 
a third independent variable is the mood of the inflection of the verb 
in the embedded clause. Relying on the annotation scheme, and sim-
plifying our model in just two values, we have decided to only oper-
ate our counts with respect to subjunctive (SUB) and non-subjunc-
tive (non-SUB).

The two models, CD and CR, make different predictions with re-
spect to the computational costs of the structures. As a reminder, CD 
proposes that the complementizer is present (let us call it the sim-
pler, ‘canonical’ configuration) but then it is omitted (more complex, 
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﻿‘marked’ configuration); on the other hand, CR stipulates that the 
verb moves (‘canonical’), but if the movement does not take place, a 
complementizer emerges (‘marked’).

Table 1  Sets of bridge verbs and ‘license’ verbs lemmas in Italian and German and 
their English glosses

English Gloss (Old) Italian German
Bridge Verbs
believe credere glauben
know sapere wissen
think pensare denken
hope sperare hoffen
‘License’ Verbs
regret dispiacersi bedauern
notice accorgersi bemerken
confirm confermare bestätigen
doubt dubitare zweifeln

Different hypotheses can be carried out and all of them have a 
crosslinguistic nature. A non-trivial first hypothesis is related to the 
probability of the presence of the complementizer (Comp) with bridge 
and license verbs. The two models assume two different generative 
processes: CD stipulates that the presence of the complementizer 
(Comp) is easier than the movement of the verb (V-to-C), while CR 
postulates the opposite. Therefore, in both cases we expect asym-
metric distributions. Due to the quantitative nature of this study, we 
can also test how much our results are given by exploring a binomi-
al distribution (in line with Samo, Merlo 2019). 

The second hypothesis is related to Sub in bridge verbs: CR makes 
clear predictions with respect to the movement of the verb inflected 
with subjunctive mood: bridge verbs should favor this configuration. 
In order to detect forms of preferences, we need to create simulat-
ed counts representing a baseline, such as expected counts (Exp) on 
the basis of the probability distribution of subjunctive forms in the 
entire treebank. This comparison between observed counts in the 
given configuration (e.g. subjunctive mood of the embedded verb se-
lected by a bridge verb), and expected counts, an imputed count on 
the basis of the mere probability of an event to occur (e.g. the proba-
bility of a verb of being subjunctive in a given dataset) has been suc-
cessfully explored across phenomena and languages in quantitative 
computational syntax (see the overview in Merlo, Samo forthcoming; 
see also Van Craenenbroeck, Van Koppen 2022; Samo, Merlo 2019; 
2021; Merlo, Samo 2022).

Giuseppe Samo, Elena Isolani
Comparing Models on the Optionality of Complementizer Omission
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No other asymmetry is predicted, therefore we should expect that 
for verbs introduced by complementizers for CR, and both configura-
tions for CD, the observed counts should be similar (≈) to the expect-
ed one. The hypotheses are summarized in [tab. 2].

Table 2  Hypotheses and predictions for each model; > stands for higher 
probability

Model Comp vs. V-to-C Sub vs. Non-Sub
CD Comp > V-to-C SubComp ≈ SubExpSubv-to-C ≈ SubExp

CR V-to-C > Comp SubComp ≈ SubExpSubV-to-C> SubExp

The materials and methods of the study are presented in section 4.

4	 Materials & Methods

We explored seven treebanks (three for Italian and German, one 
for Old Florentine) annotated following the guidelines of UD. The 
treebanks belong to different registers and genres including, but 
not limited to, newspapers, legal texts, encyclopedic entries and so-
cial media. One treebank for German (LIT) and the Old Florentine 
datasets contain poetry and literature. In particular, the Old Flor-
entine treebank (labeled as Old Italian in the UD community) rep-
resents the syntactically annotated corpus of Dante’s Divine Com-
edy. Although we recognize this factor as a limitation, due to the 
constraints that poetic texts inherently bear for generative analy-
sis, we do believe that our results are indicative - we are looking to 
some syntactic aspects triggered by the lexicon, which will not be 
extremely affected by the text genre. From a replicability point of 
view, the process can be fully automatized and not rely on addition-
al manual annotation [tab. 3].

We automatically retrieved the counts via a python script from 
grew.count.fr. All the queries and scripts are available as supplemen-
tary files. Relevant examples of structures from the Italian treebank 
ISDT are given in [tab. 4].

http://ew.count.fr
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﻿Table 3  Treebanks, size in terms of tokens and trees and references

Language Treebank Size (tokens) Size (trees) References
Italian ISDT v.2.13 l, n, w 278,461 14,167 Bosco et al. 2014

VIT v.2.13 n, nf 259,625 10,087 Alfieri, Tamburini 2016
PoSTWITA v.2.13sm 119,334 6,712 Sanguinetti et al. 2018

German HDT v.2.13 n, nf, web 3,399,390 189,928 Borges Völker et al. 2019
GSD v.2.13 n, r, w 287,721 15,590 See caption

LIT v.2.13 nf 40,340 1,920
Old Florentine Italian-Old v.2.13 p 80,694 2,402 Corbetta, Passarotti, Moretti 

20248 

Table 4  Examples of conditions, queries and output sentences (with their ID)

Condition Query Example (ID)
Bridge + Comp pattern { verb [lemma= credere | 

sapere | pensare | sperare]; verb 
-[ccomp]-> CP2; CP2 -[mark]-> Comp }

Spero che sarà esaminata con uno spirito 
positivo ‘I hope that it will be looked at in a 
positive spirit’ (2_Europarl-42)

License + Comp pattern { verb [lemma= dispiacere | 
accorgere | confermare | dubitare]; 
verb -[ccomp]-> CP2; CP2 -[mark]-> 
Comp }

altri documenti confermano che Piero fu 
suo assistente ‘other documents confirm 
that Piero was his assistant’ (tut-3318)

Bridge + SUB + Comp pattern { verb [lemma= credere | 
sapere | pensare | sperare]; verb 
-[ccomp]-> CP2; CP2 -[cop | aux]-> 
aux; aux [Mood = Sub]; CP2 -[mark]-> 
Comp }

Credo che certe cose possano pure stancare 
‘I believe that certain things can also be 
tiring’ (isst_tanl-2463)

Bridge + SUB + V-to-C pattern { verb [lemma= credere | 
sapere | pensare | sperare]; verb 
-[ccomp]-> CP2; CP2 [Mood = Sub]} 
without { CP2 -[mark]-> Comp }

Spero non si arrabbino quelli che mi 
danno da mangiare (il gruppo sportivo 
Carabinieri) ma io voto dallʼaltra parte 
‘I hope those who feed me (the Carabinieri 
sports group) don't get angry but I vote 
the other way’ (isst_tanl-2235)9 

We explore all the treebanks for the first hypothesis (comp vs. V-to-
C), while for the second hypothesis we also manually observed the 
quality of the annotation. As a matter of fact only, the German tree-
bank GSD clearly marked subjunctive forms. We therefore have de-
cided to only work GSD and on the Italian treebank ISDT to maintain 

8 For the references of GSD and LIT see the relevant treebank hub pages: https://
universaldependencies.org/treebanks/de_gsd/index.html. Genres: l = legal, n = 
news, nf = nonfiction, p = poetry, sm = social media, r = reviews, w = wiki, web = web.
9 Please note that the form arrabbino ‘to get angry’ is present in the original natu-
rally occurring example.

Giuseppe Samo, Elena Isolani
Comparing Models on the Optionality of Complementizer Omission
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comparable sizes since (circa 15,000 trees). The results are present-
ed and discussed in section 5.

5	 Results & Discussion

All data points are available in the Appendix. We here present the 
relevant data for the two hypotheses. As stated in section 3, we com-
pare the two models with respect to the probability of the presence 
of the complementizer in bridge verbs. Table 5 presents the proba-
bility in bridge verbs compared to a random group (given by an ex-
act binomial p) and the license group. We aggregate the counts of all 
treebanks for each language.

Table 5  Probability of complementizer presence with bridge verbs, license verbs 
and a ‘random’ control group explored with the binomial

Language Bridge bin. p (random) License
Italian 0.77 < 0.00001 0.92
German 0.75 < 0.00001 0.81
Old Florentine 0.74 0.00004 1.00

As Table 5 shows, the probability of the presence of the complemen-
tizer with bridge verbs is similar across languages (Italian 77%, Ger-
man 75% and Old Florentine 74%). Our results also demonstrate that 
bridge verbs are different from license verbs with respect to the pres-
ence of the complementizer (Italian 92%, German 81% and Floren-
tine 100%) and from a ‘random’ group that would have established a 
50% probability of presence of the complementizer in the three lan-
guages. In other words, we observe a clear tendency to rule out com-
plementizer omission in bridge verbs, supporting the predictions of 
the CD model. 

Let us move to the second hypothesis related to the presence of the 
subjunctive inflection in the embedded verb. In this case, we adopt 
the simple computational model based on the comparison between 
an observed distribution and the expected distribution, as discussed 
in section 3. The results are summarized in [fig. 1] and can be read 
as follows. The data from German clearly confirm the predictions of 
the CD model, in line with the literature on Germanic (see section 
2): the expected counts are similar to the observed counts (17% vs. 
17% and 18%). The Italian data display a higher distribution of sub-
junctive in embedded clauses introduced by bridge verbs signaling 
that the selection ability of the bridge verb does play an important 
role. Finally, the Old Florentine data show an intriguing result: the 
observed counts (11%) for V-to-C are similar to German (18%), while 
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the Comp figures (46%) are similar to Italian (44%). Future studies 
should investigate such behavior.

Let us compare the predictions of each model given in [tab. 2] with 
the output of our study, as given in [tab. 6].

Table 6  Hypotheses and confirmation

Model Comp vs. V-to-C Hypothesis 
confirmed

Sub vs. Non-Sub Hypothesis 
confirmed

CD Comp > V-to-C ✔ SubComp ≈ SubExp
Subv-to-C ≈ SubExp

Only for German

CR V-to-C > Comp X SubComp ≈ SubExp
SubV-to-C> SubExp

Partially for Italian

While the investigation of the first hypothesis (Comp vs. V-to-C) 
shows clear results and a winning model (CD), the exploration of 
the second hypothesis reveals meaningful points of analysis. The re-
sulting asymmetry between German and the two Romance languag-
es seems to comply with the early observation by Giorgi and Piane-
si (1997). The CR model’s predictions are partially corroborated by 
the Italian data. 

Figure 1  Probability of subjunctive mood in main/embedded verbs in the entirety of the treebank (expected) 
and in those embedded contexts with (Comp) or without (V-to-C) complementizer introduced by the bridge verb.

Giuseppe Samo, Elena Isolani
Comparing Models on the Optionality of Complementizer Omission
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We believe that the preliminary results of this study might be of 
interest for the theoretical community working on complementiz-
er omission and on optionality. Future studies should improve the 
methodology and in line with other works on quantitative analyses 
of optionality (Samo, Si 2024) explore even larger and non-syntac-
tically annotated datasets which may provide a richer quantitative 
dimension.

6	 Conclusions

In this paper we have presented a methodology borrowed from quan-
titative computational syntax to test a fine-grained research ques-
tion on two different models trying to explain the presence or the ab-
sence of the complementizer in embedded clauses selected by bridge 
verbs. Specifically, we have tested two models: a Complementizer De-
letion and a Complementizer Rise model. 

We explored seven large-scale treebanks and simple computa-
tional models to compare the predictions of the two models under 
investigation. Our results show that the Complementizer Deletion 
model maps the results in a precise way, at least for German, while 
the Complementizer Rise model seems to be, partially, a good mod-
el for Italian.

The processes of model comparison and model selection represent 
methodologies to test, in a quantitative and computational way, the 
predictions of formal theories and, ultimately, to understand their 
learnability (cf. Merlo 2016). However, the comparison and the selec-
tion should always depend on factors of grammaticality since simu-
lated data, as expected counts, are built on grammatical clauses ex-
tracted from large-scale datasets. Dialogue with frameworks like 
cartography and their strong empirical predictive power allows for 
such experiments. Recently, these works have tested the generation 
site of constituents and the functional lexicon (e.g., testing whether 
initial non-arguments are generated or moved; Samo 2022) and lo-
cality effects (bottleneck effects and locality in V2 languages; Samo 
2023). The creation of dedicated annotated corpora might be an ad-
ditional layer of work that prevents full automation of the process. 
However, translations of available sources (Samo 2019b) or the ex-
ploration of large-language models (see details in Merlo, Samo, forth-
coming; Wilcox, Futrell, Levy 2023) are viable solutions. With respect 
to complementizer deletion, such explorations, once all external fac-
tors are accounted for, might represent forms of improvement of the 
methodology outlined here.
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Appendix

Table 7  Raw data.

Corpus # sentences Bridge_
Tot

Bridge_
Comp

Br_
CompSUBAux

Br_
CompSUBLex

Br_V2C_
SUBAux

Br_V2C_
SUBLex

UD_Italian-
ISDT@2.13

14167 139 112 31 18 13 2

UD_Italian-
VIT@2.13

10087 157 134 8 4 1 1

UD_Italian-
PoSTWITA@2.13

6712 217 149 25 33 13 20

Total ITA 30966 513 395 64 55 27 23

UD_German-
HDT@2.13

189928 763 591 0 0 0 0

UD_German-
GSD@2.13

15590 46 24 4 0 3 1

UD_German-
LIT@2.13

1920 23 13 0 0 0 0

Total DEU 207438 832 628 4 0 3 1
UD_Italian-
Old@2.13

1228 68 50 8 15 1 1

Lic_Tot Lic_Comp Lic_
CompSUBAux

Lic_
CompSUBLex

Lic_
VerbSUBAux

Lic_
VerbSUBLex

UD_Italian-
ISDT@2.13

8 8 1 0 0 0

UD_Italian-
VIT@2.13

20 18 0 0 0 0

UD_Italian-
PoSTWITA@2.13

8 7 1 1 0 0

Total ITA 36 33 2 1 0 0
UD_German-
HDT@2.13

57 46 0 0 0 0

UD_German-
GSD@2.13

2 2 0 2 0 0

UD_German-
LIT@2.13

0 0 0 0 0 0

Total DEU 59 48 0 2 0 0
UD_Italian-
Old@2.13

5 5 0 0 0 0

Corpus # sentences SUBAux SUBLex Aux_Tot Lex_Tot
UD_Italian-
ISDT@2.13

14167 412 1093 9468 1093

UD_German-
GSD@2.13

15590 539 769 7142 769

UD_Italian-
Old@2.13

1228 79 430 1067 430
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