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Abstract

Multi-gap dependencies, such as ATB movement and parasitic gaps, constitute
a puzzle for syntactic theory because they violate the strict one-to-one mapping
between a filler and a gap. Over the last few decades, multiple ‘tools’ have been
proposed to model this unusual one-to-many relation, some of them unifying ATB
and parasitic gaps under a single approach, others treating them as unrelated. These
tools either aim to re-shape how we think about movement via multidominance
or sideward movement, or apply independently established mechanisms, like, for
example, ellipsis or operator movement. Despite their fundamental differences,
nearly all tools remain to coexist, and it appears that the field prioritizes proposing
new theories over identifying which of them has the best empirical coverage. The
lack of clarity regarding the empirical facts themselves might be the main cause of
this. On the one hand, different researchers focus on different types of diagnostics,
ultimately yielding theories that empirically over- or undergenerate. On the other
hand, there are certain diagnostics whose outcomes researchers outright disagree
about. After illustrating these circumstances and motivating the need for more, but
also more structured means of data collection in chapter 1, the aim of this thesis
is to take a step towards ‘decluttering the toolkit’ by adopting a more data driven,
experimental approach to the study of multi-gap dependencies.

Instead of presenting different types of evidence in support of a single theory,
this thesis deals with one particularly controversial piece of evidence and its
implications for the plethora of existing theories. The core of the thesis investigates
the contested observation that principle C reconstruction of nominal PP modifiers
reveals an asymmetry between the initial and non-initial gap in ATB and parasitic
gap constructions in extraposed adjunct clauses. In chapter 2, two experiments on
principle C reconstruction of PP modifiers in German demonstrate that the effect
is detectable in simple wh-dependencies, but not universally among speakers,
items or even experimental setups. Then, in chapter 3, the limited cross-linguistic
comparability of ATB movement and ‘English-type’ parasitic gaps is motivated
by an acceptability judgment experiment of German parasitic gaps in extraposed
adjunct clauses, revealing that the majority of participants judge parasitic gaps to be
marginal or entirely unacceptable. The investigation of principle C reconstruction
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in German multi-gap dependencies thus focuses exclusively on ATB movement,
presenting three experiments that severely challenge the impact of principle C
reconstruction on coreference resolution.

The methodological insights from chapters 2 and 3 are then applied to the
study of principle C reconstruction in English multi-gap dependencies in chapter
4. A multi-part experiment shows the limited but non-negligible relevance of the
basic principle C reconstruction effect, the vanishing of its impact under ATB
movement, and the strong resemblance of the coreference pattern observed in
ATB movement compared to parasitic gaps. A follow-up experiment studying
the effect of structural vs. linear distance on the coreference pattern in parasitic
gaps in purpose clauses delivers inconclusive results, and I discuss methodological
complications supported by post-hoc statistical analyses.

Based on the findings from chapters 2-4, I argue throughout the thesis that
the apparent asymmetry between the gaps with respect to principle C does not
need to be accounted for in the syntactic derivation of ATB movement and
parasitic gaps. What instead needs to be accounted for is the lack of robustness in
principle C reconstruction not only with increased distance, but particularly with
increased dependency complexity. In turn, the previously reported principle C
reconstruction data do not constitute evidence for the movement path of the filler
in multi-gap dependencies, and do not support asymmetrical derivations in which
only the initial gap is created via movement.

Chapter 5 recapitulates the findings presented in this thesis and what the
orthogonality of principle C reconstruction implies for existing approaches to
multi-gap dependencies. Finally, I discuss how we could approach reconstruction
in multi-gap dependencies in future work, with a special focus on which types of
reconstruction could lead to more firm conclusions about the derivation of ATB
and parasitic gap dependencies.
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Chapter 1
Introduction

Multi-gap dependencies constitute a notable exception to the one-to-one
mapping found across syntactic movement dependencies. In standard filler-gap
dependencies, a filler occupies a single position on the surface, i.e. the position
at which it is pronounced, originating from a single base position where it leaves
a gap. By this definition, every gap is related to exactly one filler. In multi-gap
dependencies, on the other hand, a single filler appears to be related to more than
one gap. This thesis focuses on Across-the-Board (ATB) movement, where a single
A-moved filler is related to a gap in each conjunct of a coordinate structure (1a),
and parasitic gap (PG) dependencies, where such a filler is related to a main gap
and another (optional) gap that must be licensed by the first (1b).

(1) a. [Which paper] did John file __ and Maryread __ ?
b. [Which paper| did John file _ before reading s ?

The one-to-many relation between the filler and the gaps gave rise to numerous
‘tools’ that are used to derive underlying syntax of multi-gap dependencies. For
the purposes of this thesis, the extant ones can be classified based on two criteria:
(i) whether they cover both ATB and parasitic gaps, treating them on a par to
varying extents, and (ii) which position(s) the moving filler originates from, bearing
on the nature of the relationship between the filler and each gap. Regarding the
first criterion, authors who have proposed a unitary treatment of ATB movement
and parasitic gaps primarily cite superficial resemblance and various empirical
similarities (Altshuler and Truswell 2022; Bruening and Al Khalaf 2017; Franks
1993; Haik 1985; Hornstein and Nunes 2002; Huybregts and van Riemsdijk 1985;
Munn 1993; Nunes 2001; Pesetsky 1982; Pollard and Sag 1994; Seguin and Thoms
2025; Williams 1987). However, there are at least as many pieces of evidence
pointing to fundamental differences between the two constructions (see Postal
1993 for a summary). Some authors therefore straightforwardly argue against the
unitary treatment of ATB and parasitic gaps in their proposals (Nissenbaum 2000;
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Chapter 1. Introduction

Salzmann 2012), while other accounts do not address the potential connection
between the two constructions at all (An 2007; Citko 2005; Levine 2001; Zhang
2010).

Coming to the second criterion, theories vary with respect to the relation
between the filler and each gap. One strand of approaches maintains that there is an
instance of the filler moving from each gap, having to explain why only one filler is
pronounced. Qualifying explanations for ATB involve the deletion of the additional
instance at Phonological Form (Biskup 2018; Wilder 1994); fusion of the two
instances over the course of the derivation (Hein and Murphy 2020; Williams 1978),
or that the structure is multidominant, i.e. derived by an operation combining
properties of internal and external Merge, called Parallel Merge (Bachrach and
Katzir 2009; Citko 2005, see also Goodall 1987; Moltmann 1992; Williams 1978).
Approaches involving parallel extraction from both gaps have also been proposed
for parasitic gaps in Dutch (Huybregts and van Riemsdijk 1985), English (Haik
1985; Williams 1987), and Italian (Seguin and Thoms 2025). These approaches
will be called symmetric in the following because they assume that all existing gaps
are created symmetrically via movement. It is also worth mentioning that ATB
and parasitic gap structures played a crucial role in the early stages of Head-driven
Phrase Structure Grammar (Gazdar 1981). The approach taken therein is likewise
symmetric in the sense that slash feature percolation proceeds from both conjuncts
of ATB and both clauses of a parasitic gap construction (Pollard and Sag 1994).

The other strand of approaches argues that there is only one instance of the
filler in the derivation that is extracted to the left periphery from one of the gaps,
having to explain how the other gap arises. The non-initial gap has been proposed
to arise via operator movement (Boskovic¢ and Franks 2000; Franks 1995 for ATB,
Chomsky 1986; Nissenbaum 2000 for PGs, Munn 1993, et seq. for both) or to
be occupied by a null pronominal (Zhang 2010 for ATB, Cinque 1990 for PGs).
For ATB, ellipsis approaches have been proposed as well, crucially differing with
respect to whether ellipsis targets the initial (Ha 2008) or non-initial conjunct
(Salzmann 2012). These approaches will be called asymmetric, for they postulate
that material is extracted asymmetrically from only one of the conjuncts.

There is a third type of approach that is neither symmetric nor asymmetric,
strictly speaking. A special type of movement is proposed where the two domains
(conjuncts under ATB and clauses in parasitic gaps) are built in two independent
work spaces. The extracted constituent is inserted from the numeration only in
the non-initial one, being copied into the initial domain from there—i.e., the
constituent sideward moves from one independent syntactic object to another
rather than moving #pward within a single syntactic domain. The core idea of the
approach is that Move (as in internal Merge) is not a primitive operation of the
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computational system, instead deriving movement by combining Copy, Merge,
Form Chain and Chain Reduction. This operation has been proposed to be the
source of ATB and parasitic gaps alike (Altshuler and Truswell 2022; Hornstein and
Nunes 2002; Nunes 2001, 2004). The attempt to squeeze the sideward movement
approach into a box based on a traditional, internal Merge view of movement
admittedly does not do it justice. However, for the sake of generating testable
hypotheses, it will be treated as an asymmetric approach since the filler moving
to the left periphery is base generated in only one of the domains and copied
into the other. Furthermore, based on parallels to successive-cyclic movement
(Nissenbaum 2000, for example, equates the two for the most part), we will assume
that the filler is base generated in the non-initial conjunct, even if the notions of
initial and non-initial only gain relevance after copying applies.

Unificational Non-unificational
ATB PGs
Parallel extraction:
Haik (1985), Parallel extraction:
Huybregts and van | Biskup (2018), Bliimel
Riemsdijk (1985), (2014, 2017), Hein
9 Seguin and Thoms and Murphy (2020),
{5 (2025), and Williams Wilder (1994), and
g (1987); Williams (1978);
g Multidominance: Multidominance:
s Citko (2013); HPSG: Citko (2005)
Pollard and Sag (1994)
Operator
Operator movement: Chomsky
< movement: Munn Ellipsis: Salzmann (1986) and
E’ ‘é (1993, 1994, 1999, (2012) Nissenbaum (2000);
° — 2001) Fission & Fusion:
= Assmann (2012)
E, Sideward
< ~ | movement: Altshuler
£ | and Truswell (2022), e
.2 | Hornstein and Nunes Ellipsis: Ha (2008)
g (2002), and Nunes
4 (1995, 2001)

Table 1.1: Approaches to multi-gap dependencies categorized by the gap(s) from
which the filler is extracted to the left periphery (symmetric or asymmetric; if
asymmetric, initial or non-initial gap) and whether they pursue a unificational
account of ATB and parasitic gaps.



Chapter 1. Introduction

A ‘taxonomy’ of approaches is given in Table 1.1.! Notably, there exists
no symmetric approach to parasitic gap constructions that does not propose a
unification with ATB movement. Likewise, there exists no non-unificational
parasitic gap approach assuming that the moved filler only originates in the
non-initial gap, i.e. the parasitic gap site itself. For ATB movement, we see that all
combinatorial possibilities are exhausted by the existing literature. Although some
favorites have emerged over the past years—multidominance is the most frequently
cited explanation for ATB; operator movement is the strongest contender for
parasitic gaps; and for those who treat both on a par, sideward movement is the
most popular—the different approaches more or less remain to co-exist. The
field has yet to identify the proposal that is empirically superior, and whether
each construction requires its own derivation or if both can be covered by a single
approach. The fact that we have not succeeded so far is quite puzzling considering
that the approaches seem to make clear and distinct predictions. It is moreover
especially desirable to evaluate the empirical accuracy of these tools because
some of them fundamentally challenge state-of-the-art assumptions about the
scope and nature of core syntactic operations (multidominance and sideward
movement), while others are more conservative, using independently established
mechanisms (such as ellipsis or empty operator movement, and to some extent,
parallel extraction).

This thesis approaches the problem of having too many syntactic tools? at
our disposal for the derivation of multi-gap dependencies by taking a deep dive
into principle C reconstruction and its implications for the underlying syntactic
derivation of ATB and parasitic gaps. Theories of multi-gap dependencies
diverge regarding the base position(s) from which movement launches and
how many elements are moving. A few examples: Under multidominance, a
single element occupies both positions and thus also moves from both of them
simultaneously (Citko 2005); under ellipsis, one of the elements moves from either
position while the other one is elided (with the possibility of vehicle change,
as argued by Salzmann 2012 based on Fiengo and May 1994); under sideward
movement, a single element moves from the non-initial position #z7ough the initial

I'The collection of approaches listed in Table 1.1 is by no means complete. Notably absent are
null pronominal approaches to either construction due to crucial arguments for movement at least
within the domain hosting the non-initial gaps (see Levine, Hukari, and Calcagno 2001 against
Cinque 1990 and de Vries 2017 against Zhang 2010). Furthermore, certainly more authors have
suggested that a specific treatment of multi-gap dependencies is to be favored given individual
empirical observations, and some new way to model these constructions is suggested, it seems,
at every major syntactic conference every single year. I thus limit myself to approaches that are
specifically discussed in this thesis and invite the reader to evaluate any missing proposal of interest
to them against the evidence presented in the following chapters.

2The titular term is based on the eponymous workshop tackling this problem in semantics and
pragmatics at Sinn und Bedeutung 29.



gap (Hornstein and Nunes 2002; Nunes 2001, 2004); whereas under operator
movement, depending on the implementation, the operator in the non-initial
gap site is either morphosyntactically ‘empty’, meaning it does not bear the
syntactic features of the extracted element from the initial gap (Chomsky 1986;
Nissenbaum 2000), or it bears the properties of a trace of the extracted element
(Munn 1994). Principle C has been argued to reconstruct to base positions only
(Nissenbaum 2000; Sportiche 2017) and as such is considered a particularly
informative diagnostic in this regard, as the absence of a principle C reconstruction
effect in either gap would indicate that (i) no movement is launched from the
respective position, and (ii) no syntactic representation bearing the extractee’s
features is present in the respective gap site.

The second reason for investigating principle C reconstruction is that despite
its ubiquitous use, the empirical facts on it are severely unclear. This thesis is not
the first piece of work to report on principle C reconstruction in ATB movement
and parasitic gaps (Citko 2005; Nissenbaum 2000; Salzmann 2012), and not even
the very first experimental attempt to investigate it (Bruening and Al Khalaf 2017).
It is the first piece of work, however, to ultimately eliminate the uncertainty that
has become associated with principle C reconstruction of nominal PP modifiers,
its experimental investigation, and how reliably the associated pattern maps to
the underlying syntactic configuration. As we shall see in section 1.3, we crucially
do not know what the reconstruction pattern looks like in ATB or parasitic gaps
due to conflicting reports in the literature—that is, our current empirical practices
keep us from making theoretical progress. Because of the uncertainty associated
with the data, we are facing the titular Zoo many tools problem. We have numerous
ways to derive multi-gap dependencies that remain to exist in parallel, and as
such, making progress towards a unified, general theory of syntax is less likely. To
overcome this state, we need to rethink our empirical practices, and this thesis
takes a step in that direction.

The remainder of chapter 1 gives an overview of ATB and parasitic gaps and
why they still remain a puzzling subject half a century after their first description.
First, we look at their core properties in section 1.1, followed by a sketch of
the most widely accepted theoretical approaches to them in section 1.2. Then,
two different types of empirical evidence often cited to evaluate the different
approaches will be summarized in section 1.3: case related effects in section 1.3.1
and reconstruction effects in section 1.3.2. Chapter 1 ends with an assessment of
the current theoretical and empirical situation in section 1.4. After identifying the
problem in section 1.4.1 and motivating the need to fix it, the data driven solution
to be pursued in this thesis is outlined in section 1.4.2.

In chapter 2, we shall see that a more consistent approach to data collection
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Chapter 1. Introduction

is the first step to declutter the syntactic toolkit. In German, principle C
reconstruction simply does not follow the clear-cut pattern predicted by binding
theory due to the overall complexity of coreference resolution. This conclusion
can be drawn based on comparative experimental work that leaves behind
threshold-based designs and the reliance on null results. Instead, we see that
the detectability of the effect depends on the experimental setup, whether an
alternative referent is present or not, and on the individual speaker.?

In chapter 3, we will then see how these considerations map to principle C
reconstruction in German ATB movement. Again, based on three experiments
that vary the setup and task without manipulating the lexical content of the items,
I conclude that the slight asymmetry observed between the initial and non-initial
gap in German ATB movement is a confound of distance and not the result of
asymmetrical principle C reconstruction. The study of parasitic gaps in German is
set aside due to the limited acceptability of ‘English-type’ parasitic gaps in adjunct
clauses, demonstrated by an acceptability judgment experiment.*

Chapter 4 will then take the methodological insights from chapters 2 and 3 and
present a comparison between ATB and parasitic gaps in English, showing that
the same explanation provided for the German data applies here too—crucially,
for ATB as well as for parasitic gaps. I argue that the similarity between the two
constructions is real, but it does not justify conclusions about syntactic relatedness.
The chapter ends with a follow-up investigation of the observed effect of distance
and whether it stems from the linear or structural distance between the pronoun
and the R-expression.

Chapter 5 wraps up the thesis by synthesizing the results and suggesting possible
directions for future research.

1.1 An overview of multi-gap dependencies

The first mention of multi-gap dependencies can be traced back to Ross (1967)
who observed them alongside a series of general syntactic constraints in relation to
movement. Ross’s observations are based on Right Node Raising (RNR), reporting
the data in (2).

(2) a. Tom picked these grapes, and I washed these grapes, and Suzie will
prepare these grapes.
Tom picked, and I washed, and Suzie will prepare, these grapes.
c. Tom picked these grapes, and I washed some turnips, and Suzie will

3This chapter appeared as Szarvas (2025c¢).
“The contents of this chapter appeared individually as Szarvas (2024a,b, 2025a).
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1.1. An overview of multi-gap dependencies

prepare these grapes.
d. *Tom picked, and I washed some turnips, and Suzie will prepare, these
grapes. (Ross 1967, pp. 176—177)

In (2a), the (identical) direct object of all conjuncts is spelled out in situ. In (2b),
the identical direct object is shared across conjuncts by being moved to the right:
this is what we know as RNR today. (2c) shows that as long as the direct objects
remain in situ, they are free to differ. However, as shown in (2d), it is impossible to
spell out one of the objects in situ and share the other one between a subset of the
conjuncts. Although this is the first discussion of constituent sharing in coordinate
structures, Ross did not discuss wh-extractions from coordinate structures—the
first formal assessment of what we consider to be ATB movement today stems from
Williams (1978). However, he did note that parasitic gaps, though not labeled as
such, might be related to the construction in (2). Example (3) shows the licensing
of a parasitic gap via relativization:

(3) a. [Iwantto peruse that contract before filing it away.
b. [Isuspect that the contract which I wanted to peruse before filing away
may have some loopholes. (Ross 1967, p. 191)

The term parasitic gap has been coined a few years later by Taraldsen (1981) and
Engdahl (1983) independently, who introduced the construction to the formal
literature based on data from Swedish and English.

Let us examine the two relevant multi-gap dependencies by having another
look at (1), repeated below as (4). In (4a) showing ATB and (4b) showing a PG
dependency, whick paper simultaneously serves as the direct object of both /file
and read(ing), a relation that cannot be created by a simple wh-movement step
due to violating the one-to-one mapping between filler and gap.

(4) [Which paper] did John file _ and Maryread _ ?

a.
b. [Which paper| did John file _ before reading ¢ ?

The two constructions have in common that movement from them is subject to
certain restrictions. In coordinate structures such as (4a), movement out of either
conjunct is severely ungrammatical, see (5a) and (5b). This led Ross (1967) to the
formulation of the Coordinate Structure Constraint (CSC) in (6):

(5)  a. *Which paper did John file the mail and Mary read __?
b. *Which paper did John file __ and Mary read the mail?

(cf. Ross 1967, p. 158)
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(6)  The Coordinate Structure Constraint (Ross 1967, p. 161)
In a coordinate structure, no conjunct may be moved, nor may any element
contained in a conjunct be moved out of that conjunct.

The two subparts of the CSC operate independently of one another (Grosu
1973): According to the Conjunct Constraint, no conjunct may be moved, and
according to the Element Constraint, no element of a conjunct may be moved out
of the coordinate structure (for an overview of the literature, see de Vries 2017).
The syntactic and pragmatic dimensions of the CSC were recently discussed by
Altshuler and Truswell (2022).

The crucial discovery made by Ross (1967) is that conjunct reduction in
coordinate structures is nonetheless possible, however ‘[it] must work “across
the board™”.® In other words, the dependency is only grammatical if the filler is
related to a gap in each conjunct (7).

(7)  [Which paper| did John file _ and Maryread _ ?

Turning now to parasitic gaps, we find that a single gap in the adjunct clause (8) is
likewise ungrammatical without a gap in the main clause, like under ATB in (5a):

(8)  *Which paper did John file the mail before reading _ ?
(cf. Engdahl 1983, p. 14)

At first glance, the scenario in (8) bears striking similarity to (5a): In (9), extracting
from the main clause makes the ungrammaticality disappear, just like ATB-rule
application did in (7):

(9)  [Which paper] did John file _ before reading s ?

However, there is one crucial difference between ATB structures such as (7) and
parasitic gaps such as (9): In the former, it does not matter which conjunct is
asymmetrically targeted by subextraction, the outcome is always bad, see (5). In (8),
the root of the ungrammaticality is not that we asymmetrically extract from only one
of the domains—extracting only from the main clause instead of the adjunct clause
like in (10b) produces a well-formed utterance, and this well-formedness does not
hinge on the presence of a gap in the adjunct clause. The ungrammaticality in (8)
is caused by the gap in the adjunct clause, which is only allowed in the presence

SRoss (1967) has observed that this rule can be violated if the two conjuncts are semantically
asymmetric. Lakoff (1986) defines the possible cases as denoting a sequence of events that are
either (i) in line with conventionalized expectations (type A), (ii) run against them (type B) or (iii) are
causatively linked (type C). See Neeleman and Tanaka (2024) for a series of experiments showing
that the empirical profile of type A coordination is virtually the same as that of rationale clauses,
supporting the claim that the non-initial conjunct in type A coordinate structures is an adjunct.
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1.1. An overview of multi-gap dependencies

of a gap in the main clause, see (10a) vs. (10c).

(10)  a. [Which paper] did John file _ before reading _ ,, ?
b. [Which paper]| did John file _ before reading the mail/it?
c. #[Which paper] did John file the mail/it before reading ¢ ?

(cf. Engdahl 1983, p. 14)

In other words, while any gap appearing in only one conjunct of a coordinate
structure is unacceptable, the licensing gap in parasitic gap constructions, also
called the ‘host’, is perfectly acceptable without its ‘parasite’, i.e. the gap in the
adjunct clause. Only the parasitic gap itself cannot ‘survive’ without its host, as
shown in (10c). This is because parasitic gaps crucially appear in domains that are
syntactic islands. The defining property of parasitic gaps is that the island violation
caused by their presence is ameliorated by a suitable host in the main clause, viz. an
independent gap created by a licit A-movement dependency. Without the licensing
A-gap, such gaps are simply island violations as in (10c).6 A plausible antecedent
(11a) or a wh-phrase alone (11b) do not suffice, and neither does A-movement.’

(11) a. John filed a bunch of articles without reading * _ ,; /them.
b. John filed which articles without reading * _ , /them?

(Engdahl 1983, pp. 12, 14)

The fact that the parasitic gap depends on the main gap whereas the gaps in
ATB are co-dependent seems to challenge the idea that PG constructions are
syntactically related to ATB movement. Naturally, research was quick to start
debating whether the similarities or differences should bear greater significance for
the syntactic derivation of the two. Before we look at the different proposals, it has
to be noted that the strict symmetry between the two gaps of ATB constructions
does not remain unchallenged. Zhang (2010) reports that asymmetrical extraction
from an island embedded in the non-initial conjunct of ATB structures (12b) is
more acceptable than from an island embedded in the initial conjunct (12a). This
suggests that the status of the two gaps may be different in ATB, making them
in some sense similar to the main and parasitic gap in PG constructions. This
observation has been disputed (de Vries 2017).

(12)  a. *Who did [Bill lose business [because he hired __|] and [Mary praise

¢Islands differ with respect to their strength: adjuncts, for example, are considered weak or
selective islands, meaning that they permit the subextraction of arguments but not adjuncts. See
Phillips (2006) for an overview of existing approaches to islandhood, ranging from purely syntactic
or pragmatic to purely processing-based accounts.

"For this reason, the licensing of parasitic gaps is often used as a diagnostic tool itself to assess

A/A-properties of dependencies. See section 3.1.1 of chapter 3 for a discussion of how this practice
has affected the study of parasitic gaps in German.
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~alot]?
b. ?Who did [Mary praise a lot ___ | and [Bill lose business because he
hired  ?] (Zhang 2010, p. 226)

Recall that Ross (1967) made his observations about the CSC based on RNR,
and we have only discussed ATB and parasitic gaps so far. The reason is that
RNR does not involve any (overtly recognizable) movement—a property that
ATB and PG constructions have in common, and a property that gives rise to
reconstruction effects. Since this thesis deals with reconstruction observed
under A- and specifically wh-movement, we will set the study of RNR aside.
The interested reader is referred to Barros and Vicente (2011), Belk, Neeleman,
and Philip (2024), Georgi et al. (forthcoming), and Hein (2025) for some recent
publications on RNR.

1.2 Existing approaches to multi-gap dependencies

Existing approaches are divided based on whether they assume a mutual derivation
for ATB and parasitic gaps, and based on whether the filler is related to all
or only one of the gaps via movement. Based on the latter criterion, I will
distinguish between symmetrical and asymmetrical approaches in this thesis.
Because the focus is principle C reconstruction which is claimed to reconstruct
“all the way down” (Nissenbaum 2000; Sportiche 2017), I focus on whether
an element is extracted from its base position in each gap—that is, I make
the somewhat controversial choice to group sideward movement with the
asymmetrical approaches, for reasons that are explained in the respective section.

1.2.1 Symmetrical approaches

1.2.1.1 Parallel extraction

Parallel extraction, i.e. movement of an element from each gap site, is the earliest
of all proposals to multi-gap dependencies (Ross 1967; Williams 1978). In most
proposals, the two elements are extracted from each conjunct at the same time.
There have been a number of accounts, some fairly recent, on how exactly a single
phonological realization of the filler can be derived despite the movement of two
distinct elements.® As illustrated in (13), one approach is to postulate that the
two elements fuse together at some point over the course of the derivation before

8In the following trees, red is used to mark the element originating in the initial conjunct/clause
whereas blue is used for the element originating in the non-initial one.
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ultimately reaching SpecCP (Bliimel 2014, 2017; Hein and Murphy 2020; Williams
1978).

(13)  Parallel extraction and fusion analysis of ATB

CP
/\
which paper, , C
» -
N C &P
AN .
AR TP &
N — T T
.\ DP T & TP
N \\ _— T
. \J?hn T P DP T
. N —

Mar
Yr vP

-~ read { which paper),

On the other hand, it has been proposed that an instance of the filler moves from
each conjunct to the left periphery independently with the one in the specifier of C

being deleted—this reduction mechanism is called haplology reduction, depicted
in (14) (Biskup 2018).

(14)  Parallel extraction and haplology reduction analysis of ATB

CP
.
which paper; ¢

.

y hich paper, o
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\\\ \\\ TP &’
\\ \\ /\ /\
. .. DP T & b
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Moy
~ *.file (which paper), vP
---Ivg o : read (which paper),

A very detailed and recent implementation comes from Hein and Murphy (2020).
Complex specifiers are assembled in a space that is distinct from the one where
the overall derivation is taking place (Nunes and Uriagereka 2000, p. 22) and thus,
movement to a derived position as in ATB always requires an external syntactic
workspace. The derivation starts with movement of an instance of the filler out of
each conjunct into this external workspace. Here, the two elements are merged
into one via feature set intersection. That is, the syntactic and semantic features
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of the two copies are evaluated, and the elements are successfully merged if all of
their features intersect. The features are decomposed into binary sub-features,
and the most suitable form is then selected based on the subset principle. If no
matching form can be found, the derivation crashes.

Parallel extraction approaches to parasitic gaps postulate that the underlying
structure is coordinate and thus subject to the CSC. The details of the derivations
diverge based on the languages they have been proposed for: Huybregts and
van Riemsdijk (1985) only derive Dutch parasitic gaps via parallel extraction,
and only when the subordinator is construed as a coordinator (given that the
distribution of PGs in Dutch is different from English). For Haik (1985), English
parasitic gap constructions always involve a coordinate structure and are always
derived via parallel extraction, but crucially only at LF. Williams (1987), similarly to
Huybregts and van Riemsdijk (1985), argues that subordinators can be construed as
coordinators underlyingly, giving rise to a parasitic gap due to ATB-rule application.
The parallel extraction approach to parasitic gaps is sketched in (15). Presumably,
the P head should act as a coordinate head in this structure, although the exact
syntactic implementation is left open.

(15)  Parallel extraction analysis of PGs

CP
_—
which paper, , ¢
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\\‘ —_— T
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S \ vP T
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. L before C TP
N N . /\
. DP T
N . /\
. PRO
.. T vP

Although Williams (1987) does not provide any empirical arguments in favor of
the underlying coordinate construal, Fanselow (2001) argues that some adverbials
introducing adjunct clauses in German are similar to coordinators. °

9The reason I do not include Fanselow (2001) among the listed proposals is that the paper does
not actually makes any claims about the derivation of parasitic gaps. See section 3.1 of chapter 3
for a discussion of German parasitic gaps as well as Szarvas (2024b) for a discussion of the problems
that come with this ‘coordinate construal’.
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Avery recent proposal based on Williams (1987) comes from Seguin and Thoms
(2025). The assumption is that ATB constructions are derived via movement in the
shape of a forking chain. Parasitic gap constructions have an added twist under
this analysis—they feature an operator constructions in the adjunct clause, such as
under operator movement analyses presented in section 1.2.2. However, there
is also a full DP within this operator construction, which is smuggled to the edge
of the adjunct clause alongside with it (Hicks 2009 based on Collins 2005). This
smuggling to the left edge then allows the DP to move out of the adjunct clause via
parallel extraction with the DP in the main clause. As such, the operator simply
acts as a vessel to get the constituent to the left edge.

Early parallel extraction approaches, regardless of whether they are aimed
at ATB only or also parasitic gaps, predict that the two gaps in a multi-gap
dependency should equally reflect the morphosyntactic and semantic properties of
the filler. Morphological mismatches between the gaps are not predicted by earlier
approaches, while Hein and Murphy (2020) specifically develop their ATB analysis
so that it allows for case mismatches between the gaps under syncretism. Under
Seguin and Thoms’s analysis, the DP is smuggled to the edge of the adjunct clause
and also undergoes ATB movement before being assigned case, therefore allowing
for case mismatches between the main gap and the parasitic gap.!® Both gaps are
predicted to show reconstruction effects under all existing accounts, equally for
scope, variable binding and binding principles.

1.2.1.2 Multidominance

Based on Chomsky (2001), there are two distinct types of Merge: External and
Internal Merge. External Merge takes two independent syntactic objects and joins
them into one. Internal Merge, on the other hand, takes two subparts of a single
syntactic element and joins them, thus yielding the effect of Move (see section
1.2.2.3 for Nunes’ criticism of the ambiguity of Merge in Chomsky 1995). Citko
(2005) argues that the existence of Internal and External Merge predicts a third
type of operation combining the properties of the two, called ‘Parallel Merge’ (16).

(16)  Parallel Merge (Citko 2005, p. 476)

7P XP — /7P XP
/\ /\/\

Z Y Z Y X
Like External Merge, it takes two distinct syntactic objects, XP and Y, but like

19The varying tolerability of case mismatches and syncretism repair effects are acknowledged,
and the authors hypothesize that this type of Hicks-style operator movement is allowed only in
certain syntactic environments and possibly certain languages. That is, languages that allow for
mismatches do so because they allow for smuggling in an operator construction, whereas languages
that do not tolerate mismatches do so because they lack the mechanism.
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Internal Merge, it merges Y with the subpart of XP rather than XP’s root. Thus,
the element Y is additionally dominated by the node XP, while maintaining its
original position under domination of node ZP. Under this operation, movement
is redefined as involving no elimination of the element in its old position, but
rather as merging the element into a new position in addition to its old one.!!
Citko specifically proposes ATB movement to derive in this fashion since Parallel
Merge straightforwardly establishes the one-to-many relation absent from standard
syntactic assumptions so far: The single ATB moved element can be dominated by
multiple nodes simultaneously. The constituent is Parallel Merged with each VP
in the two conjuncts and subsequently moved to SpecCP (17).12

(17)  Multidominant analysis of ATB

CP
///\
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AN vV vy v
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With respect to the classification of approaches given in the introduction, there is
only one wh-phrase present in the derivation, yet, by virtue of being dominated by
two nodes, it simultaneously occupies both gap sites and thus is likewise technically
extracted from both. As such, multidominance is considered a symmetric approach.
Aside from multi-gap dependencies, wh-questions with conjoined wh-phrases,
serial verb constructions, as well as free relatives have been proposed to originate
from multidominant structures. Thus, despite making use of the special operation
Parallel Merge, multidominance has a fairly wide empirical scope and has been
proposed to cover a range of phenomena beyond the currently investigated
ones. Nevertheless, the special nature of multidominant structures poses a
potential problem: Parallel Merge runs into linearization issues due to the Linear

1Tt is acknowledged that this theory needs to be supplemented with a proposal on where the
targeted element is pronounced and interpreted, see Gracanin-Yiiksek (2013) and Johnson (2018).

12T am using purple in this particular tree to illustrate that there are no unique initial and non-initial
positions but rather a single position that is dominated by a node in each conjunct.

14



1.2. Existing approaches to multi-gap dependencies

Correspondence Axiom by Kayne (1994). According to this axiom, the linear order
of the terminal nodes in a syntactic structure is determined based on asymmetric
c-command relations. Because the shared element in several of the configurations
remains in situ, i.e. it is dominated by two distinct nodes at the same time in the
final syntactic structure, it is unclear in which position exactly it should be spelled
out. Solutions to this problem fall into two categories: authors have proposed to
either (i) modify the linearization algorithm (Goodall 1987; Moltmann 1992), or
(i) alter the definition of c-command exclusively in multidominant structures
(Bachrach and Katzir 2009; Wilder 1999). Overall, there have been several
proposal how to tackle the linearization problem, although at the cost of proposing
construction-specific mechanisms that are not applicable elsewhere in grammar.
For our current purposes, no linearization problem arises under ATB movement
since the wh-phrase ultimately moves from its multiply dominated position to
SpecCP.

Multidominant analyses of parasitic gaps exist as well, but to my knowledge,
have not received a lot of attention (Citko 2013; Kasai 2010). For ATB, the analysis
predicts case matching, with Citko (2005) arguing for the possibility of repair by
syncretism (see section 1.3.1.1 for details). Citko (2013) additionally argues that
the size of the shared constituent derives why parasitic gaps exhibit case proximity
effects, while ATB requires case matching or syncretism (see section 1.3.1.1 for a
discussion of the data). Reconstruction effects should appear in both gaps since
the element has a trace in the scope of binders in both conjuncts. Kasai (2010)
pursues an explanation of anti-reconstruction effects in the parasitic gap site based
on split lexical insertion and Wholesale Late Merger (Agbayani and Ochi 2007 and
Takahashi and Hulsey 2009, respectively). The predictions of the approach get a
bit more complicated when considering variable binding reconstruction, as will be
briefly discussed in section 5.2 of chapter 5.

1.2.2 Asymmetrical approaches

1.2.2.1 Ellipsis

Ellipsis approaches have been proposed for ATB movement only. Under such
approaches, the shared constituent is base generated in each conjunct. In the
backward ellipsis approach proposed by Ha (2008), it is the constituent in the initial
conjunct that is elided, with the constituent in the non-initial conjunct undergoing
successive-cyclic movement to SpecCP.!"® The operation is licensed by an Exngr

13Williams (1978) mentions such an analysis but discards it because only ATB can target subjects:

(i) a.  Who does John like and we hope will win?
b. *John likes, and we hope will win, Peter.
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feature in each conjunct on the contrastively focused constituent preceding the
material to be elided in the initial conjunct and its antecedent in the non-initial
conjunct which will ultimately undergo movement—that is, the ellipsis feature
is born by the verbs as sketched in (18) if the operation targets the direct object.
Semantic identity is required between the elided constituent and its antecedent
based on an eGIVENness feature (Merchant 2001).

(18)  Backward ellipsis analysis of ATB

CP
///\
which paper; (04
» //\
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Due to constituents in both conjuncts bearing an Exng feature, locality determines
which of them is elided: A head outside of the coordinate structure (in this case
C) bears an F feature and probes for a goal with an Egng feature. Agreement is
established between C and the constituent in the initial conjunct since it is the
closest goal. As a result, the constituent in the initial conjunct is elided, and the
one in the non-initial conjunct moves to SpecCP via successive-cyclic movement.
The probe will never target the constituent in the non-initial conjunct because
the constituent in the initial conjunct is always the closer goal. Asymmetrical
extraction from coordinate structures is argued not to be an issue since the CSC is
treated as an interpretive, not a syntactic constraint (see also Ruys 1992 and Fox
2000).

Under the forward ellipsis approach to ATB proposed by Salzmann (2012), it is
the constituent in the non-initial conjunct that is elided, with the constituent in
the initial conjunct moving to SpecCP. Here, the Agree relation licensing ellipsis is
established between the &-head and an E,rg feature on the targeted constituent
in the non-initial conjunct. The two conjuncts are first built in two separate work
spaces with the wh-phrase moving to the left edge within each conjunct. Then, the
&-head is merged with the non-initial conjunct and agrees with the Erg feature
on the wh-phrase, triggering ellipsis. The initial conjunct is then merged in the
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specifier position of &. This is followed by movement of the wh-phrase in the
initial conjunct to SpecCP. The derivation is sketched in (19).

(19)  Forward ellipsis analysis of ATB
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At PF, the chain in the initial conjunct is reduced via deletion of non-top copies.
Therefore, the chain in the non-initial conjunct remains unpronounced and
only the copy in SpecCP is realized. At LF, the Preference Principle applies:
Intermediate copies are deleted, the operator binds both its own lower copy in the
initial conjunct as well as the copy in the non-initial conjunct by virtue of them
bearing the same index (cf. Chomsky 1995, p. 209). In this derivation, too, the CSC
is treated as an LF constraint: Since bound variables are of the same syntactic type,
no violation occurs. Salzmann (2012) further argues that, although PF deletion
also gives rise to the correct surface structure and LF, ellipsis is in fact necessary
to ensure a well-formed syntax. Since the sentence has a single question reading,
there must be only one C, the C whose specifier the constituent from the initial
conjunct moves to in order to get its «F feature checked. If the structure is shipped
off to the interfaces, the derivation will crash due to the unchecked «F feature on
the wh-phrase in the non-initial conjunct. If it is elided instead, the unchecked
feature will be elided with it and the derivation will not crash.

VP-ellipsis is well known to allow for morphological mismatches between the
antecedent and the elided constituent. Thus, approaches based on ellipsis predict
case mismatches to be possible with essentially no restrictions. The approaches
furthermore predict that both conjuncts should exhibit reconstruction effects
since the constituent is present in both conjuncts following the recoverability
requirement on ellipsis. Crucially, Salzmann (2012) argues that ellipsis predicts
the possibility of circumventing reconstruction effects in the ellipsis site, i.e. in the
initial conjunct in the case of backward and the non-initial conjunct in the case
of forward ellipsis due to vehicle change (Fiengo and May 1994). Under vehicle
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change, R-expressions and anaphors can correspond to pronouns in the ellipsis
site. Reconstruction effects for principles A and C should therefore only occur in
the gap site the element is extracted from, but crucially not the ellipsis site.

1.2.2.2 Empty operator movement

An approach involving movement of a phonologically empty operator to create the
non-initial gap was first proposed for parasitic gaps by Chomsky (1986). The idea
goes back to an observation by Kayne (1983) that parasitic gaps are unacceptable
when they are embedded in islands, which is indicative of movement. This is
shown in (20), where in (20b) the parasitic gap is embedded in a relative clause
within the adjunct clause:

(20)  a. thearticle [which we filed __ [withoutreading s ]

b. *the article [which we filed _ [without meeting the person [who
wrote e ]l (Culicover 2001, p. 27)

Chomsky (1986) proposes that there is an empty operator moving within to the
vP-adjoined adjunct clause to its left edge, but crucially not beyond. This derives
that (20a) is fine since the operator can move freely within the adjunct clause,
whereas (20b) is out because the operator has to cross the boundary of the relative
clause in order to get to the left edge of the adjunct clause, violating the relative
clause island. The filler spelled out on the surface originates in the gap site of the
main clause and undergoes movement to SpecCP. That is, the main gap and the
parasitic gap are created independently of one another.

(21)  Empty operator movement analysis of PGs

CP
/\
which paper 0

A

' C TP

\ _——

\ DP T

‘\ ///\
. John T VP
\ /\
PP
vP o
e file (which paper) P CP
el - before ~— =,
_____ Op G
Vo T
v G TP
\\ o
| DP T
N PRO &
vP
e
N reading (Op)
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1.2. Existing approaches to multi-gap dependencies

The interpretability of the parasitic gap is ensured via Chain Composition, see
(22), a process applying at S-structure. The conditions under which this operation
is licensed are ultimately left open.

(22)  Chain Composition (Chomsky 1986, p. 56):
If C = (g, ..., ay) is the chain of the real gap, and C’ = (34, ..., 3y) is the
chain of the parasitic gap, then the composed chain is (C, C’) = (ay, ..., an,

51’ ---96n)'

Nissenbaum (2000) argues that parasitic gaps are obligatory whenever the
syntactic structure in (23) arises: A vP has an outer specifier formed by successive-
cyclic movement of the filler leaving behind the main gap, and an inner adjunct in
which empty operator movement gives rise to a parasitic gap (following Chomsky
1986). The optionality of parasitic gaps is derived by the alternative structure in
(24) where the scope of the specifier and the adjunct is reversed:

(23)  Outer Spec, inner adjunct (24)  Inner Spec, outer adjunct
vP vP
/\ /\
XP, vP vP -
= Ay Adjunct
vP Adjunct XP; vP ...no PG ...
A

“'ti OPj~--ng ...ti...

The generalization is thus that a parasitic gap must appear in the adjunct
whenever a DP in the specifier of vP scopes over it. Evidence for this claim
comes from Heavy NP Shift (HNPS), extraposition and stacked vP adjuncts. In the
case of the latter, a parasitic gap can be present in both (25a), neither (25b) or only
the innermost of the adjunct clauses (25c¢), but crucially not only in the outermost
of the adjunct clauses (25d):

(25) a. Whodid you praise __ to the sky [after criticizing ¢ | [in order

to surprise __ pg |?

b. Who did you praise _  to the sky [after criticizing him] [in order to
surprise the poor man]?

c. Who did you praise __ to the sky [after criticizing ¢ | [in order
to surprise him|?

d. *Who did you praise ___ to the sky [after cricizing him] [in order to
e P (Nissenbaum 2000, p. 547)

Nissenbaum argues that this pattern follows from how the possible configurations
in (23) and (24) can be extended. The specifier could be above both adjuncts, i.e. if
there is another inner adjunct merged into (23), and the result would be (25a). If the
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specifier is below both adjuncts, i.e. in a configuration like (24) with an additional
adjunct on top, the consequence would be (25b). In the third scenario, the specifier
is above the inner but not the outer adjunct, i.e. if there is another adjunct stacked
on top of the configuration in (23), and the result is (25c¢). Crucially, there is no
configuration in which the specifier can take scope over the outer adjunct without
also taking scope over the inner adjunct. According to Nissenbaum (2000), this
derives the observation that (25d) is ruled out: All adjuncts in the scope of SpecvP
must contain a parasitic gap, while all adjuncts that outscope the specifier must
not.

It is further argued that independently needed semantic mechanisms suffice
to account for the parasitic gap’s semantic interpretation, thereby alleviating the
need for an additional semantic rule like (22). The assumption that an empty
operator binds the parasitic gap and scopes over the island containing it entails
that the adjunct is interpreted as a one-place predicate rather than a clause. If
clausal adjuncts without parasitic gaps normally modify clausal vPs, there must be
an alternative way in which a predicate (i.e. the null operator structure containing
a parasitic gap) can also compose with the vP. This semantic composition, like
the syntactic licensing of a parasitic gap, is supposedly enabled by movement
of the filler to the outer specifier position of vP. The consequence is that the
lower segment of the vP will be turned into a derived predicate and interpreted
as a lambda abstract that binds a variable in the position of the gap. The two
predicates—the adjunct and the vP—compose via predicate modification, and the
result applies to the raised XP by function application. Nissenbaum’s work has far
reaching syntactic consequences: He further presents an explanation for Engdahl’s
generalization as well as its exceptions, i.e. thatin certain cases, wh-in-situ licenses
parasitic gaps as well, and argues based on these exceptions that overt syntactic
operations must precede covert ones.

We have seen in section 1.2.1.1 that several authors had proposed parasitic gaps
to be an instance of ATB-rule application, postulating the adjunction structure to
be coordinate in some sense. Notably, the opposite has likewise been proposed,
namely that ATB movement involves a phonologically null operator like parasitic
gaps have been argued to (Munn 1992, 1993). A sketch of the derivation in a
coordinate structure is provided in (26). Munn argues for the unification of parasitic
gaps and ATB under a mechanism that is independently required in grammar. He
argues that this avoids two problems: First, that of postulating parasitic gaps to
involve coordination, and second, the idiosyncratic formalism that is ATB-rule
application. Here as well, the CSC is argued to impose semantic identity on the
conjuncts and not to be a constraint on movement. The approach is further refined
in Munn (1994) where it is argued that null operators and their traces are copies
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of the elements that license them, which is one of the necessary requirements
to account for the complex reconstruction facts (in addition to postulating that
principles A and C apply at different levels of representation, see section 1.3).

(26)  Empty operator movement analysis of ATB

CP
/\
which paper, c
N -
N C &P
\\ ///\
' TP &P
\\ /\ /\
. DP T Op &
N — T I — T
_ John 1y P & TP
So \ T
h Y DP T

The predictions of empty operator approaches diverge based on the properties of
the operator. Under the approaches proposed to account for parasitic gaps only
(Chomsky 1986; Nissenbaum 2000), the operator and the parasitic gap it gives rise
to do not share the morphosyntactic properties of the filler that they are bound by.
That is, these approaches predict morphological mismatches to be possible and
no reconstruction to the parasitic gap site, whereas the licensing gap in the main
clause is a regular trace of A-movement. Under the account given by Munn (1994),
the empty operator behaves like a trace of the element that licenses it, i.e. the
operator as well as its trace share the properties of the main gap. Under Munn’s
approach, both gaps in ATB and parasitic gaps should show reconstruction effects,
and case matching is likewise expected.

1.2.2.3 Sideward movement

We have seen in section 1.2.1.2 that solving the puzzle of multi-gap dependencies
can give rise to innovative proposals, such as Parallel Merge by Citko (2005).
Arguably, it was Nunes (1995) who paved the way to rethinking syntactic movement
within a Minimalist theory of grammar. Nunes proposes a modified theory of
syntactic movement called ‘Copy + Merge’ (Nunes 2001, 2004). According to
the Minimalist Program, Merge is a concatenative binary transformation of two
disconnected syntactic objects. Move, on the other hand, is an operation on two
subparts K and « of a single syntactic object ¥, first targeting K, then raising «, and
then merging it to K, resulting in 3’ (Chomsky 1995, p. 250). Nunes argues that
Move has several conceptual problems: One of them is the lack of motivation for
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the phonological deletion of lower copies. The other one is the fact that Merge is
taken to exceptionally operate on fwo subparts of a single syntactic object within
the definition of Move instead of two independent syntactic objects like it does
elsewhere in the computational system. Nunes proposes to reframe Move as the
interaction between the independent operations Copy, Merge, Form Chain and
Chain Reduction instead of a primitive of operation in its own right. Getting rid of
the dedicated definition of Move eliminates the ambiguity of Merge, and effects
that movement necessarily targets two independent syntactic objects rather than
two subparts of a single syntactic object.

(27)  Sideward movement analysis of ATB

CP
///\
which paper, ¢
‘ //\
“ G &P
\‘ ’/\
| TP &
\\ /\ /\
. DP T & =
. John T/\ DP/\T/
. vP —
- Mary T
~~.__ file (which paper), s
______ . read (which paper),

This combination of operations results in what is called sideward movement: A
constituent « of a syntactic object K is copied (into the workspace) and then
merged with a syntactic object L, which is assembled independently and bears
no connection to the syntactic object K. Instead of a constituent moving upward
to a higher position within a tree, it moves sideward to another tree. Crucially,
according to Nunes (2001), this rephrasing of Move straightforwardly allows for the
derivation of ATB movement (27) as well as parasitic gaps (32). Both derivations
follow the same logic. For ATB, the syntactic objects K (28b) and L (28c) are
assembled with elements from the numeration N (28a). We will focus on examples
(28¢)-(28f) which track the assembly of the initial conjunct. The wh-phrase, in an
instance of sideward movement, is copied and merged with L (28c), resulting in M
(28d). Through an application of Select and Merge, the subject and the v-head are
introduced in (28e) from the numeration. T is present only once in the numeration,
therefore it is copied and merged from K (28b) to O (28e) through another sideward
movement step, resulting in P (28f).14

14The superscripts indicate the order in which the copies are created: 1 indicates the original
object from the numeration, 2 and 3 indicate the copies created through sideward movement.
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(28) N = {which, paper, did, Q, John, v,, file, and, Mary, read}
K = [tp did! [\p Mary v [yp read [which paper]']]]

L = file

M = [yp file [which paper]?]

O = [yp John v [yp file [which paper]?]]

P = [1p did? [\p John v [yp file [which paper]?]]] (Nunes 2001, p. 337)

™o oo TR

The subjects of K and P move to the SpecTP positions in their structure and the
&-head is merged with one of them in the following step, resulting in R (29a) and S
(29b). R and S merge to create U (28c¢), then, the final object from the numeration,
the interrogative complementizer QQ, merges with the resulting object U to form
W (29d), followed by another instance of sideward movement of did and w#hic/
paper, respectively, to check Q’s features (29e).

(29) a. R-=[gpand [rp Mary did' read [which paper]']]
.S = [rp John did? file [which paper]?]

c. U = [gp[tp John did? file [which paper]?] [¢ and [tp Mary did! read
[which paper|']]]

d. W =[cp Q [gp[rp John did? file [which paper]?] [¢- and [tp Mary did!
read [which paper]']]]]

e. [cp[which paper]? did?® + Q [gp[tp John did? file [which paper]?] [¢ and
[tp Mary did! read [which paper|']]]] (Nunes 2001, p. 337)

The notions of initial and non-initial conjunct only gain meaning once the &-head
is merged. Which object the head merges with does not appear to be governed by
any specific criteria. Finally, the chains in (30) are formed such that the highest
copies of which paper and did are linked to the lower copies in individual chains.
Since neither of the lower copies c-commands the other, neither of them is closer
to the topmost copy, allowing it to form a chain with each of them.

(30) = ([which paper]?, [which paper]')
(Iwhich paper]?, [which paper]|?)
(did?, did')

(did3, did?)

e S R

CH,
CH,
CH;
CH,

The chains are linearized in accordance with asymmetry and irreflexivity (Kayne
1994). Only the topmost copies of the chain are pronounced (31) due to
considerations of economy. This principle of economy is based on the number
of checking relations a copy is associated with. Lower copies bear unchecked
features which can be eliminated at PF by Formal Feature Elimination (Nunes
1995, p. 291). Subsequently, retaining a copy with checked features will avoid this
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operation to apply, thus making the derivation less costly.

(31) [cp[which paper]? did® + Q [gp[Tp John did? file fwhieh-paper}|? [ and [rp

Mary did! read fwhich-paper}{]]]
(32)  Sideward movement analysis of PGs
CP
/\
which paper, c
| 3
C TP
/\
DP T
/\
you vP
A
PP
. vP o
"~~file (which paper), P Cp
S~oo - —
v before C TP
» /\
DP T
PRO -
T vP

el reading (which paper),

The derivation of parasitic gaps follows the exact same logic, with a sketch of
the tree provided in (32). First, the adjunct clause is assembled as a syntactic
object K (33b) along with the independent syntactic object L (33c) containing only
the matrix verb from the numeration N (33a). In (33d), we see the application
of sideward movement of w/iic/ paper from (33b). The P-head is merged with
K (33b), resulting in O (33e). This is followed by merging the subject of the main
clause with M (33d), resulting in R (33f). Finally, the subject of the main clause
and the T-head of O (33e) move, and the interrogative complementizer Q from
the numeration is merged with the result, yielding (33g). The strong wh-feature
on Q triggers copying of which paper to SpecCP, yielding (33h).

(33) a. N = {whichy, paper;, Qq, you,, didy, v,, file;, before;, C;, PRO{, T},

reading;}

b. K-=[cp C[rp PROj [+ T [ip tj [ V [vp reading [which paper|']]]]]]

c. L-=file

d. M = [yp file [which paper]']

e. O = [pp before [cp C [rp PRO; [¢ T [ t [¢ v [vp reading [which
paper|']]]1]]]

f.  R=[yp you [y v [yp file [which paper]i]]]

g. S=[cpdid + Q [rp you [yp [yp file [Which paper]'] [pp before PRO reading

[which paper]]]]]
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h. [cp [which paper]' did + Q [tp you [\p [vp file [which paper]'] [pp wWithout
PRO reading [which paper]']]]] (Nunes 2001, p. 325)

Here, too, the highest copy of w/ich paper forms a chain with each lower copy,
and deleting the lower copies at PF is the most economical option. The existence
and binding of parasitic gaps is thus a natural consequence of the chain reduction
mechanism employed here: A chain containing a parasitic gap as one of its links
must undergo chain reduction like any other chain in order to be linearized.
Parasitic gaps are therefore treated to be the same as a trace of any other movement
chain—their creation via PF-deletion of the lowest copy of the respective chain is
more economical than the deletion of another link of the chain, i.e. the topmost
copy. If the parasitic gap does not form a chain with a higher copy, it will not be
deleted and violate the asymmetry and irreflexivity conditions on linear order, and
the derivation will crash.

Nunes discusses one of the most obvious questions that this analysis raises,
namely how the lowest copy of the wh-phrase can originate in the parasitic gap
site without causing an island violation. Crucially, the adjunct clause in (33b) is not
yet an adjunct (and therefore not yet an island) when the wh-phrase is sideward
moved into the object position of file in (33c). Note that the tree sketches provided
in (27) and (32) are thus only partially correct in that the initial movement step from
the non-initial to the initial gap site takes place before the conjuncts or clauses are
joined as one syntactic object.

Given that the sideward movement approach precisely aims to rephrase
the notion of syntactic movement, deriving predictions from it for syntactic
phenomena that are rooted in the understanding of movement as internal Merge
is tricky without disfiguring the core idea of the approach. One attempt to
is to treat sideward movement as successive-cyclic movement as suggested by
Nissenbaum (2000). There is a single wh-phrase base generated in what ends
up as the non-initial gap site, from which it moves to the initial gap site and
ultimately to SpecCP. Under this treatment, the predictions of Nunes’ account
are fairly straightforward: If the approach is on the right track, reconstruction
phenomena targeting the two gaps in multi-gap dependencies should exhibit the
same pattern as reconstruction phenomena in long A-dependencies. Sideward
movement predicts symmetrical effects for scope, idioms and variables, but things
get a bit more tricky with respect to binding principles. According to Sportiche
(2017), an anaphor can reconstruct into any of its previous positions, meaning that
under sideward movement, a suitable binder c-commanding either the initial or
non-initial gap in ATB and parasitic gap constructions should satisfy principle A
with no difference between the two configurations. For principle C, Sportiche
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observes that it reconstructs all the way down, meaning that it may be violated
in intermediate positions, but crucially not the base position of the constituent.
In other words, sideward movement predicts an asymmetrical pattern yielding a
violation of principle C only if the non-initial gap is c-commanded by a matching
pronoun. Regarding morphological mismatches, since there is only a single element
which is sideward moved, there should be strict case matching effects.

This concludes the summary of the most popular approaches to multi-gap
dependencies. The theories were classified based on the relationship they
postulate between the filler and each gap. Within this division, we have seen
approaches maintaining that the same mechanism gives rise to ATB as well as
parasitic gaps, but also ones that treat the two constructions to be entirely unrelated.
In the next section, we discuss some of the evidence most frequently cited in
support of the theories.

1.3 Evidence

The previous sections gave an overview of the most popular approaches to ATB
movement and parasitic gaps. We shall now turn to how they hold up against the
evidence reported in the literature so far. The focus is on two different types
of evidence: The case marker born by the filler as well as reconstruction effects.
While the former type of evidence targets the question about the morphosyntactic
complexity of the underlying representations in each gap, the latter is informative
about the number and type of movement steps involved in the derivation. This is
precisely where the predictions of the approaches vary. The aim of this section is
to illustrate that the evidence paints an inconsistent picture in multiple dimensions:
(i) a testis reported to yield distinct outcomes across languages, (ii) a test is reported
to yield distinct outcomes within a language depending on the author, and (iii)
different tests are reported to yield outcomes that are inconsistent with either
single approach within the same language. As such, this section motivates the need
for more controlled means of data collection.

1.3.1 Case matching, repair by syncretism and beyond

1.3.1.1 Case under ATB movement

Based on data from Polish, it was noted that ATB movement appears to be subject
to a case matching effect as shown in (34) (Bondaruk 2003; Citko 2005; Dyta 1984;
Franks 1993).
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(34) a. Kogoacc Jan lubiacc _ a  Maria podziwiayce _ °?
who.Acc Jan likes and Maria admires
‘Who does Jan like and Maria admire?”’

b. *KOgOAcc/KOHluDAT ]an IUbiACC ~a Maria ufaDAT 7
who.Acc/DAT Jan likes and Maria trusts
‘Who does Jan like and Maria trust?’ (Citko 2005, p. 485)

In (34a), the verbs /ubi (‘likes’) and podziwia (‘admire’) both assign accusative case
to their direct object. As a result, the filler bears accusative case—so far so good. In
(34b), lubi is replaced by the verb «/a (‘trusts’) which assigns dative case. The filler
is thus assigned conflicting cases in each conjunct. This mismatch is unresolvable
as neither an overt accusative nor an overt dative case marker can rescue the
construction. However, the mismatch is repairable by syncretism as shown in
(35a). The phonological realization of 470 (‘who’) in the accusative assigned by
lubi and the genitive assigned by nienawidzi (‘hates’) is the same, i.e. £ogo. (35b)
illustrates that the acceptability of (35a) is not due to the morphological feature
specification of the accusative and the genitive. If we use a wh-phrase with two
distinct phonological realizations of the accusative and genitive, such as co (‘what’),
the mismatch becomes unacceptable, just like the mismatch between the dative
and the accusative in (34b):

(35) a. Kogogpnacc Jannienawidzigey _ a  Maria lubipge 2
who.GEN/ACC Jan hates and Maria likes
‘Who does Jan hate and Maria like?’
b. *Czegogen/Coacc Jan nienawidziggy _ a  Maria lubiyee _?
what.GEN/AcC  Jan hates and Maria likes
‘What does Jan hate and Maria like?’ (Citko 2005, p. 487)

Others have argued that Polish shows a case proximity effect, permitting non-
syncretic case mismatches as well. Rothert (2022) reports experimental data
showing that case mismatches are in fact acceptable as long as the filler bears the
case assigned by the linearly closest verb, see (36).1

(36) a. Slyszalem tylko ze [tej nowej sasiadkilgpy Agata nie
heard only that this.GEN new.GEN neighbor.GEN Agata NEG
przytulilaggy __ ale Julia powitalayce
hugged but Julia welcomed
‘I only heard that the new neighbor, Agata didn’t hug but Julia
welcomed.’

b. *Slyszalem tylko ze [te nowa  sasiadke|rcc Agata nie

heard only that this.Acc new.Acc neighbor.Acc Agata NEG

I5Judgments are based on the experimental findings reported in Rothert (2022).

27



Chapter 1. Introduction

przytulilagey __ ale Julia powitalayce

hugged but Julia welcomed

‘I only heard that the new neighbor, Agata didn’t hug but Julia
welcomed.’ (Rothert 2022, p. 60)

In (36), the negated verb in the initial conjunct (zie przytulila, ‘didn’t hug’) assigns
genitive of negation, while the non-negated verb in the non-initial conjunct
(powitala, ‘welcomed’) assigns accusative. The topicalized filler can only bear
genitive in this case. If the accusative is assigned in the initial conjunct and the
genitive in the non-initial, the filler must bear accusative:

(37)  Ktora ksiazke  obejrzal _acca nie zabral = gpn?
which.Acc book.Acc looked.through but NEG took
‘Which book did he look through but not take? (Bondaruk 2003, p. 231)

Russian and Czech also show syncretism effects in ATB (Biskup 2018; Franks
1995). The case proximity effect is yet to be investigated beyond Polish.

Turning to non-Slavic languages, they seem to require case matching between
the gaps in ATB. Greek is reported to be sensitive even to surface-identical but
structurally distinct genitives (Georgi, Paparounas, and Salzmann 2025), as shown
in (38).

(38) a. pjon dhen eci kanenas endopisiacc ke Kkatigorisiacc _ ?
who.Acc NEG has nobody locatedacc and accused
‘Who has nobody located and accused?”’

b. *pjon/*pjanu dhen eci kanenas tilefonisiggy ke
who.Acc/who.GEN NEG has nobody telephoned and
katigorisiAcc o
accused
‘Who has nobody telephoned and accused?’

c. *’pjanuggy dhen eci kanenas epitethiggn, ke iperiscisigens
who.GEN NEG has nobody attacked and prevailed.over

b

‘\ﬁlo has nobody attacked and prevailed over?’

In (38a), both verbs assign accusative. In (38b), the initial gap is assigned genitive
and the non-initial gap accusative, rendering both a genitive and an accusative filler
unacceptable due to a case matching requirement. Notice that the proximity of
the filler to the verb assigning the respective case does not rescue the example. In
(38c), we see that distinct classes of genitives cannot be combined either. Georgi,
Paparounas, and Salzmann (2025) interpret this as showing a structural difference
between the two genitives, one of them being introduced as the PP complement
of V (class 3), the other classes as a DP occupying SpecAppl (class 1 and 2).
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Hungarian appears to exhibit a strict case matching requirement, too.'® In (39a),
both verbs assign accusative. In (39b) and (39c), the filler bears the case assigned
to the closest gap, i.e. accusative or nominative, while the case assigned by the
verb in the non-initial conjunct is mismatched—the outcome is ungrammatical.

(39) a. Hany lany-tacc hiv-ottacc meg Petra __ és
how.many girl-Acc invite-PST.3sG Pv Petra and
koszont-Ottycc Kata 2

greet-pPsT.3sG Kata
‘How many girls did Petra invite and Kata greet?’

b. *Hany lany-tacc koszont-ottycc Kata _ és
how.many girl-acc greet-psT.3sG Kata and
jé'ttNOM el?

come-PST.3SG PV
‘How many girls did Kata greet and (how many girls) came?”’

c. *Hany lanynom __ jO-ttyom el és koszont-Ottycc Kata
how.many girl come-PST.3SG PV and greet-psT.3sG Kata
S

‘How many girls came and did Kata greet”’

The effect of syncretism is unknown since there are no syncretic case markers in
the language. However, there is one intriguing case marking pattern that might
tell us something about the case matching requirement observed in (39). Long
A-moved subjects can appear with accusative case in the matrix clause (E. Kiss
1985). The different agreement possibilities on both the matrix and the embedded
verb make for an intricate and highly complex pattern, the derivation of which is not
fully settled yet (den Dikken 2009). Nevertheless, speakers have clear judgments
about the constructions, though they fall into distinct groups (Gervain 2003). The
two patterns relevant for our purposes are shown in (40).

(40) a. Hany lanynom gondol-t-ad hogy el-jo-ttyom?
how.many girl think-psT-DEF.2sG that Pv-come-PST.3SG
‘How many girls did you think came?’
b. Hany lany-tacc gondol-t-al hogy el-jo-ttyom?

how.many girl-acc think-PsT-INDEF.2sG that Pv-come-PST.3SG
‘How many girls did you think came?’

(40a) shows the standard, expected pattern where the extracted subject has
no special case marking and the matrix verb shows definite object agreement,

16The data provided in this section are modeled after the parasitic gap examples in E. Kiss (1985)
discussed in section 1.3.1.2; and modified according to the considerations in den Dikken (2009)

whereby agreement with ‘how many’ phrases distinguishes long A-movement from prolepsis. The
judgments are my own and need to be verified.
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i.e. agreeing with the embedded CP.!7 The pattern in (40b) is the exceptional
pattern where the extracted subject is accusative marked and the matrix verb
shows indefinite object agreement, i.e. as if the extracted subject were its object.
Crucially, however, the agreement on the embedded verb rules out a proleptic
parse, since the subject 4dny ldny (‘how many girls’) is formally singular but
referentially plural. The proleptic structure would thus require plural agreement
on the embedded verb, contrary to what we see in (40b) (den Dikken 2009).
Importantly, the nominative-accusative mismatch rendering examples (39b) and
(39¢) ungrammatical becomes possible under long extraction in (41) if and only if
the filler is marked accusative and the matrix verb shows indefinite agreement (cf.
E. Kiss 1985):

(41) a. Hany lany-tacc gondol-t-al hogy _

how.many girl-acc think-psT-INDEF.2SG that
el-jo-ttnom és koszont-Ottycc Kata — ?
PV-come-PST.3sG and greet-psT.3sG Kata
‘How many girls did you think came and did Kata greet?’

b. Hany lany-tacc k6szont-ottycc Kata _ és
how.many girl-acc greet-psT.3s¢ Kata and think-pPsT-INDEF.25G
gondol-t-al hogy ___ el-jo-ttyom?
that PV-CcOmMe-PST.3SG
‘How many girls did Kata greet and you think came?’

c. *Hany lanynom gondol-t-ad hogy _
how.many girl think-psT-DEF.2sG that Pv-come-pPST.3SG
el-jo-ttyom €S koszont-Ottycc Kata 2
and greet-psT.3sG Kata
‘How many girls did you think came and Kata greeted?’

d. *Hany lanynom kOszont-Ottacc Kata _ és
how.many girl greet-psT.3sG Kata and
gondol-t-ad hogy __ el-jo-ttyom?
think-PST-DEF.25G that PV-come-PST.3SG
‘How many girls did Kata greet and you think that came?’

That is, while the extracted phrase is presumably assigned conflicting cases in
its base position(s), the mismatch becomes acceptable if the conjunct that the
nominative originates from is embedded. Although the exact syntax of ‘case
switching’ is not agreed upon yet, the observations from ATB seem to suggest that
the filler can be assigned conflicting cases as long as the mismatch is resolved over
the course of the derivation. If movement out of the embedded conjunct rather
than to the left edge of it is a necessary requirement, this phenomenon could serve
as evidence for a parallel extraction analysis of ATB.

17The terms definite and indefinite or subjective and objective agreement are most frequently
used to describe the pattern, although they are not quite fitting, see Barany (2015).
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For German, Hartmann, Konietzko, and Salzmann (2016) report experimental
data showing that syncretic case forms do not increase the acceptability of case
mismatches, rendering ATB with a syncretic nominative/accusative filler such as
the feminine DP in (42a) as unacceptable as cases with non-syncretic mismatched
forms such as the masculine DP in (42b).!8

(42) a. *Diese Komodiantin hat der Hans besuchtycc _ und
this.NoMm/Acc comedian  has the.Nom Hans visited and
__den Peter amiisiertyopm.

the.acc Peter amused
‘This (female) comedian, Hans visited and (she) amused Peter.

b. *Diesen Komodianten hat der Hans besuchtyce =~ und
this.Acc comedian has the.~oM Hans visited and
den Peter amiisiertyou.

the.Acc Peter amused
‘This (male) comedian, Hans visited and (he) amused Peter.

(Hartmann, Konietzko, and Salzmann 2016, pp. 68, 75)

The authors maintain that several examples with case mismatches which were not
tested in the experiments (provided by a reviewer) are perfectly acceptable based
on informal judgments:

(43) a. Wasyompace _ hatinder Zeitung  gestandenyoy und wohl auch
what has in the newspaper stood and PRT also
jeder ___ gelesenpcc?

everyone read
‘What has been reported in the newspaper and (has) everyone read?’

b.  Wasyccpar hat mir __ gefallenyoy aber der Karl ___ sich
what has me.pDAT pleased but the Karl REFL
nicht angesehenycc?
not looked.at
‘What pleased me but Karl didn’t look at?’

c. Was fiir Frauenacepar hat der Hans _ getroffenacc und der
what for women has the Hans met and the
Peter ___ geholfenpar?

Peter helped
‘What kind of women did Hans meet and Peter help?’

(Hartmann, Konietzko, and Salzmann 2016, p. 81)

Judgments seem to vary among native speakers, however. To me, (43a) appears
quite acceptable while the other two are increasingly degraded. Exploring potential

18(42) are sample experimental items from Hartmann, Konietzko, and Salzmann (2016) and
the indicated judgments are based on the mean ratings the respective conditions scored in their
experiments.
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effects of the filler’s animacy and D-linking is up to future research.

Taken at face value, these findings imply cross-linguistic variability with respect
to the syntax of ATB movement. It appears as though the Polish pattern could be
best explained in terms of forward ellipsis. If Russian and Czech would likewise
turn out to exhibit a case proximity effect, the forward ellipsis approach may
receive further support from other Slavic languages as well. Greek, Hungarian
and German appear to require strict case matching. The case switch effect
in Hungarian additionally lends support to approaches postulating extraction
from both conjuncts, assuming that a nominative constituent can only ‘switch’
to accusative under A-movement. German appears to resist repair by syncretism
based on experimental evidence, although the empirical situation may be more
complex due to item variability. The next section turns to case effects in parasitic
gaps cross-linguistically.

1.3.1.2 Case in parasitic gap constructions

The case marking of the two gaps has also been studied in parasitic gap
constructions. This section aims to systematically go through the languages
presented in the previous section and compare the properties of their parasitic
gaps to their ATB constructions. In Polish, parasitic gaps seem to pattern with
ATB in that the case assigned to each gap has to match (44a), be syncretic (44b) or
match the case assigned by the closest verb (44c)-(44d).1?

(44) a. To jestdziewczyna ktoraycc Jan tolerowalycc _ zanim
thisis girl which  Jan tolerated before
pOlUbﬂACC ___pg -
liked
“This is the girl Jan tolerated before he grew to like.’

b. To jest dziewczyna ktoraygcns Jan ignorowalycc _ zanim sie

thisis girl which Jan ignored before REFL
zainteresowaliys  pg -

got.interested.in
“This is the girl Jan ignored before he became interested in.’

c. To jest dziewczyna ktorascc/*ktorejpar Jan lubilycc — zanim
thisis girl which Jan liked before
zaczal pomagacpar _ pg -
started help
“This is the girl Jan liked before he started to help.’

d. To jest dziewczyna ktorejpar/*ktorascc Jan ufalpyr _ zanim
thisis girl which Jan trusted before

19Note that there is disagreement between Citko (2005) and Rothert (2022) regarding the case
proximity effect in ATB, while for parasitic gaps, the existence of the effect is unanimously reported
by Bondaruk (2003), Citko (2005), and Himmelreich (2017).
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pOlUbilACC ___pg -
liked
“This is the girl Jan trusted before he grew to like.’

(from Himmelreich 2017, p. 16 based on Citko 2013)

(44a) shows the basic scenario in which the filler bears the accusative assigned by
both verbs. The syncretism effect is shown in (44b). In (44c) and (44d) we see the
case proximity effect where the mismatch in case assigned to the real and parasitic
gap is tolerated as long as the filler matches the case of the main gap. Note that
evaluating the empirical status of these examples is difficult since as Himmelreich
(2017) points out, parasitic gaps in Polish are perceived as marginal.

We have seen that Greek requires strict case matching in ATB constructions.
Himmelreich (2017) reports that this is the case for parasitic gap constructions as
well (45):

(45) a. pion andrascc pandreftikeycc horis  na agapaacc?
which man.Acc married without to love
‘Which man did she marry without loving?’

b. *pion andraacc voithiseycc horis  na dosiggy hrimata?
which manacc helped without to give  money
‘Which man did she help without giving money to?’

(Himmelreich 2017, p. 86)%°

In (45a), both verbs assign accusative. In (45b), the verb in the main clause assigns
accusative and the verb in the adjunct clause assigns genitive. Yet, contrary to
what we observe in (44c)-(44d) for Polish, Greek does not tolerate a case mismatch
between the filler and the parasitic gap, even if case proximity is obeyed.

Similarly, we have seen that Hungarian requires the case assigned to the two
gaps in ATB to match. The same pattern can be observed in parasitic gaps: The
two gaps are subject to a case matching requirement (46).2!

(46) a. Hany lany-t  hiv-ott meg Petra miel6tt koszont-ott
how.many girl-Acc invite-psT.3sG pv  Petra before greet-psT.3sG
Kata?
Kata
‘How many girls did Petra invite before Kata greeted (them)?’
b. *Hany lany-t  koszont-6tt  Kata mielott el-jo-tt?

how.many girl-acc greet-psT.3sG Kata before pv-come-psT.3sG
‘How many girls did Kata greet before (they) came?”’

20Based on Iatridou 1995 for (45a) and A. Alexiadou, p.c. for (45b).

21Subject parasitic gaps such as (46b) should be ruled out on independent grounds due to the
anti-c-command condition, see E. Kiss (1985, 2008) and Horvath (1992) for a discussion of the
matter specifically in Hungarian. The more general ban on subject parasitic gaps in monoclausal
adjuncts can be explained by means of anti-locality, see Davis (2025).
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c. *Hany lany jo-tt el mielott koszont-6tt  Kata?
how.many girl came-psT.3sG pv before greet-psT.3sG Kata
‘How many girls came before Kata greeted (them)?’

Crucially, under ATB, this requirement is satisfied even if the two gaps start out with
distinct cases and the mismatch is ameliorated over the course of the derivation,
i.e. if a long extracted nominative is assigned accusative. Parasitic gaps exhibit the
same effect (47). Again, this implies that the two gaps can start out with conflicting
case values as long as the mismatch is ameliorated over the course of the derivation.

(47) a. Hany lany-t  gondol-t-al hogy el-jo-tt
how.many girl-Acc think-PST-INDEF.2sG that pPv-come-PST.3sG
mielott koszont-ott  Kata?
before greet-psT.3sc Kata
‘How many girls did you think came before Kata greeted?’

b. Hany lany-t  koszont-ott  Kata mielott gondol-t-al ~ hogy
how.many girl-acc greet-psT.3sG Kata before think-psT-2sG that
el-jo-tt?

PV-come-PST.3SG
‘How many girls did Kata greet before you thought that came?’

c. *Hany lany gondol-t-ad hogy el-jo-tt mielott
how.many girl think-psT-DEF.2sG that pv-come-psT.3sG before
koszont-ott  Kata?
greet-PsT.3sG Kata
‘How many girls did you think came before Kata greeted?’

d. *Hany lany koszont-6tt  Kata miel6tt gondol-t-ad hogy
how.many girl greet-psT.3sG Kata before think-psT-DEF.2sG that
el-jo-tt?

PV-come-PST.3SG
‘How many girls did Kata greet before you think that came?’

Finally, turning to German, the case matching requirements appear to be slightly
more lenient with parasitic gaps than in ATB. Aside from matching case (48a),
syncretic mismatches are also tolerated (48d).2? (48b) and (48c) show that
non-syncretic case mismatches are ruled out regardless of proximity:2?

22 Notice that Hartmann, Konietzko, and Salzmann tested nominative/accusative syncretism in
their study. Re-examining ATB using the genitive/dative syncretism from (48) appears to render
syncretism perfectly acceptable under ATB as well:

(i) [Welcher Verstorbenen|]ggnpar hat Hans in einer Grabrede _ gedachtgpy
which  deceased has Hans in a eulogy commemroated and
und Peter ___ ein Gedicht gewidmetpar?
Peter a  poem dedicated

‘Which deceased has Hans commemorated in a euology and Peter dedicated a poem to?’

23In the data provided by Himmelreich originally discussed among others by Felix (1985) and
Kathol (2001), the parasitic gap is licensed via scrambling. There are several conceptual and
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(48) a. Welchescc Frau  hat Hans __ begriifdtacc ohne __pg U
which.Acc woman has Hans greeted  without to
umarmenacc?
hug
‘Which woman has Hans greeted without hugging?’

b. *Welcheycc/*welcherpyr Frau  hat Hans __ begriifdtacc ohne
which.Acc woman has Hans greeted  without
__pg ZU helfenDAT?
to help
‘Which woman did Hans greet without helping?’
c. *Welcherpap/*welcheycc Frau  hat Hans _ geholfenpar ohne
which-DAT woman has Hans helped without
___pg zubegrufdenpcc?
to greet
‘Which woman did Hans greet without helping?’
d. [Welcher Verstorbenen]ggnpar hat Hans in einer Grabrede
which.GEN/DAT deceased has Hans in a euology
_ gedachtggy  anstatt _ ,, ein Gedicht zu widmenpar?
commemorate instead a poem to dedicate
‘Which deceased did Hans commemorated in a euology instead of
dedicating a poem to?’ (cf. Himmelreich 2017, p. 14)

Several disclaimers are in order before we move on. First of all, parasitic gaps are
reported to be marginal in most languages, such as in German (Szarvas 2024b) and
Polish. Himmelreich (2017) notes that while three of her Polish informants found
parasitic gaps acceptable enough to intuitively form judgments about them, one of
them outright rejected all items. Second, in an ideal scenario, the cross-linguistic
status of case mismatches would be determined in the absence of differences in
item structure, particularly with respect to D-linking and animacy which might
skew the picture. However, it must be acknowledged that the array of syncretic
case forms and verbs assigning them make it difficult if not impossible to yield
a perfectly uniform, balanced, and large enough sample. As such, the reported
differences between informal judgments and experiments in Polish and German
may be additionally enhanced by structural and lexical biases. Third, recall
also that Hartmann, Konietzko, and Salzmann (2016) emphasize that individual
counterexamples illustrating the acceptability of case syncretism in German ATB
movement do exist. The type of syncretism investigated might have an effect, too
(as noted in footnote 22). Syncretic mismatches between more oblique cases, such
as genitive and dative, could be more acceptable than less oblique ones, such as
nominative and accusative, which is precisely the type of syncretism that did not

empirical complications to treating these gaps on a par with typical parasitic gaps licensed via
wh-movement, which is why the following German examples are modified versions of the original
data (cf. Szarvas 2024b). See also section 3.1.2 in chapter 3 for a discussion.
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repair mismatches in the experiments by Hartmann, Konietzko, and Salzmann
(2016).

The next section assesses how theories of ATB movement and parasitic gaps
hold up against these empirical reports.

1.3.1.3 Theoretical implications

We now turn to the discussion of how effects related to case are derived by theories
of multi-gap dependencies. Case matching effects are the least problematic and
can be derived by all approaches. In fact, the sideward movement approach as
well as the empty operator approach by Munn (1993) predict a strict case matching
requirement and cannot account for alternative patterns without additional
assumptions.

Syncretism effects straightforwardly follow from ellipsis approaches as they
do not impose restrictions on the morphological properties of the gaps at all
(Fiengo and May 1994; Merchant 2013). Other approaches need to make special
assumptions, though not all of them do. Citko (2005) spells out a solution for
the syncretism effect in the terms of Distributed Morphology (Halle and Marantz
1993): When a node bears several value sets for case, only a vocabulary item
which is compatible with all value sets can be inserted. Kogo (‘who’) in (35a) is
assumed to be underspecified such that it is compatible both with accusative and
genitive case features. Seguin and Thoms (2025) adopt the repair by syncretism
proposal put forth by Citko (2005). Note that this is different from the standard
view where the most specific vocabulary item is inserted, predicting that either
just one of the feature sets should be realized or both (if the feature sets are equally
specific). Under the parallel extraction account of Hein and Murphy (2020), repair
by syncretism follows from the derivation of ATB movement involving feature
set intersection. As such, ATB movement is only predicted to be possible if the
extracted items are either fully identical, deriving the case matching effect, or
overlap in at least one relevant feature, leading to a syncretism effect.

The effect of ‘case switching’ that we observe in Hungarian suggests, on the
one hand, that underlying mismatches between the gap sites are tolerated as
long as the mismatch is repaired over the course of the derivation. On the other
hand, the explanation that the nominative subject is assigned accusative case in
an intermediate position it A-moves to is in conflict with standard theoretical
assumptions about case assignment and its interactions with A-movement (or
lack thereof; see also Abramovitz 2021 for discussion of a similar pattern in
Koryak). Given that long A-movement appears to be a genuine requirement for
case switching, these data are irreconcilable with asymmetrical approaches where
movement only targets one of the gaps. Indeed, E. Kiss (1985) interprets the
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parasitic gap data in favor of a parallel extraction approach.

The case proximity effect, on the other hand, is where things become puzzling
for symmetrical approaches. Recall that the case born by the filler is determined by
the position of the verbs, implying that the feature composition of the competing
vocabulary items does not matter at all. As such, Citko’s multidominance approach,
regardless of the extra assumptions about syncretism, cannot account for the effect.
Likewise, Hein and Murphy’s predictions are too narrow since mismatches are
only predicted under the guise of syncretism. The parallel extraction account
by Seguin and Thoms (2025) could derive the effect, but crucially predicts it
only to be available in parasitic gaps—the reason being that the smuggled DP can
be mismatched in case, but no smuggling is involved in the derivation of ATB
movement. Rothert (2022) concludes that the case proximity effect in Polish can
only be accounted for by an ellipsis approach to ATB. Given that morphological
mismatches are predicted under ellipsis, the forward ellipsis approach in particular
neatly derives why only the case assigned in the initial conjunct is acceptable on
the filler since the filler is directly extracted from the initial conjunct, thus bearing
only the case assigned by the closest verb. The backward ellipsis approach to ATB
predicts the opposite, i.e. that (36b) is acceptable.

In the previous sections, we saw that neither of the construction types forms an
empirically uniform class across languages. We now summarize the findings from
each individual language to determine whether ATB and parasitic gaps pattern
together within languages, or if there is variability along other parameters.

1.3.1.4 Cross-linguistic variability

Polish parasitic gaps pattern with Polish ATB movement, both showing a case
proximity effect (on the basis of experimental evidence provided by Rothert 2022
for ATB). This raises the question whether a parallel pattern observed in ATB
and parasitic gaps should be taken as evidence for a mutual syntactic derivation.
Recall that Rothert (2022) convincingly argues in favor of the forward ellipsis
approach to ATB for Polish. Salzmann (2012), who proposes the forward ellipsis
approach to ATB, cites several arguments against a uniform treatment of the
two constructions—among them the cross-linguistically limited availability of
parasitic gaps—and therefore does not entertain the idea of an ellipsis approach to
parasitic gaps. Likewise, the empty operator approach to parasitic gaps proposed
by Chomsky (1986) and Nissenbaum (2000) does not draw any parallels between
ATB and parasitic gaps, postulating that the empty operator giving rise to the
parasitic gap does not bear the morphosyntactic properties of the real gap and
the filler moving from it. Nissenbaum (2000) explicitly argues against the uniform
treatment of the two constructions, citing diverging reconstruction phenomena
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(see section 1.3.2). Seguin and Thoms (2025) argue in favor of a unificational
account acknowledging the existence of case mismatches in Polish. Because the
DP is smuggled to the edge of the adjunct clause from the parasitic gap site before
it is assigned case, mismatches are predicted to be possible in principle. However,
because ATB movement does not involve smuggling, it is predicted to be more
conservative with respect to mismatches and require case matching or at least
syncretism. Thus, the proponents of the unitary analysis of ATB and parasitic gaps
still predict their case requirements to be different, while the proponents of the
two approaches that could derive the case proximity effect in Polish multi-gap
dependencies rule out their unitary treatment on independent grounds. Of the
existing proposals, the empty operator approach to parasitic gaps and the ellipsis
approach to ATB are the most promising candidates for Polish.

Turning to Greek, the strict case matching observed in both ATB and
parasitic gap constructions appears to be best compatible with the sideward
movement approach, the multidominance approach (under omission of the special
assumptions made to allow for repair by syncretism) or the empty operator
approach proposed by Munn (1993). An interesting piece of data missing from
the picture is whether parasitic gaps in Greek likewise show the strict categorial
and structural matching requirements between the different genitive classes
demonstrated by Georgi, Paparounas, and Salzmann (2025) for ATB. If so, this
would likely lend further support to approaches where a single filler is responsible
for creating both gaps, such as sideward movement or multidominance.

Hungarian likewise imposes a case matching requirement on both ATB and
parasitic gaps, with the added twist that underlying mismatches can be repaired
via ‘case switching’. If we assume that the nominative constituent is assigned
accusative in an intermediate position, the ATB and parasitic gap data could only
be derived if material is extracted from both gaps, whether that is in parallel, or
because there is only a single constituent such as under sideward movement or
multidominance. Note, however, that due to the conflict between case assignment
and A-movement, it has been proposed that the relevant construction in Hungarian
does not feature successive-cyclic movement at all, but merely A-movement within
the embedded clause (den Dikken 2009). Given that ‘case switching’ is poorly
understood, it is somewhat unclear what exactly it reveals about the derivation of
multi-gap dependencies.

In German, parasitic gaps and ATB movement come apart based on the reports
by Himmelreich (2017) and the experimental data by Hartmann, Konietzko, and
Salzmann (2016). While parasitic gaps do show syncretism effects, case mismatches
under ATB movement are irreparable via syncretism. That is, a joint approach to
both constructions via sideward movement or empty operator movement can be
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ruled out since it predicts strict case matching in both constructions. One could,
however, still consider the approaches for ATB only, or a modification of the
empty operator approach where the operator in ATB is morphosyntactically more
complex than in parasitic gap constructions. A multidominant approach without
the extra assumptions made by Citko (2005) is likewise promising for ATB, and so
is parallel extraction. Finally, the ellipsis approaches both overgenerate, predicting
repair by syncretism as well as a case proximity effect in ATB.

The pattern found in German parasitic gaps is a bit tricky. Case does not seem
to be irrelevant, i.e. non-syncretic mismatches are not allowed, suggesting that
an empty operator with default morphosyntactic features does not suffice. At
the same time, the sideward movement and empty operator approach by Munn
(1993) are too strict as they predict case matching. Considering that multidominant
approaches to parasitic gaps do exist, they appear promising (Citko 2013; Kasai
2010). Note, however, that Citko (2013) argues for case proximity effects in
parasitic gaps based on Polish, and that this extension does not seem to apply
to German. It appears that further assumptions are necessary to correctly rule
out the case proximity effect while ruling in the syncretism effect for German
parasitic gaps, and simultaneously ruling out both for ATB. A solution along the
lines of Seguin and Thoms (2025) could be a good fit given that parallel extraction
could derive the case matching pattern in ATB. The involvement of smuggling in
the derivation of parasitic gaps additionally opens up the possibility of (syncretic)
mismatches.

While all theories in section 1.2 implicitly set out to apply cross-linguistically,
the evidence from case-related phenomena quite clearly speaks against this. This
mismatch in theoretical assumptions and empirical facts is unsurprising given that
the majority of approaches we have discussed only feature data from English, a
language in which case marking plays an extremely limited role. On the other hand,
the most prominent case-related data come from Polish, which appears to be on
the more liberal end of the spectrum compared to Greek, Hungarian and German.

To summarize the evidence related to case, we see ample cross-linguistic
differences with respect to repair by syncretism as well as case proximity effects.
While there seem to exist languages with strict case matching requirements in both
constructions like Greek, others like German allow for repair by syncretism only in
parasitic gaps. Based on Hungarian, we saw that special instances of case marking
under long A-movement have the potential to reveal the nature of multi-gap
dependencies, although we must better understand the phenomenon itself before
applying it as a diagnostic tool. Polish appears to be particularly lenient, allowing
for case mismatches as long as the case on the filler matches the case assigned by
the closest verb in ATB as well as parasitic gaps. Thus, the cross-linguistic insights
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presented in this section reveal a much more complex empirical landscape than
most theoretical proposals seem to acknowledge. Languages differ with respect
to whether they show the same type of effect across multi-gap dependencies.
Consequently, ATB movement and parasitic gaps can be, but are not necessarily
subject to the same restrictions. The evidence does not converge in favor of a single
superior proposal, not even within a construction type. Future research should
investigate these cross-linguistic differences more carefully to settle whether they
can be accounted for by independent properties of the respective languages, or
if there is genuine cross-linguistic variability regarding the syntax of multi-gap
dependencies.

1.3.2 Reconstruction

In the previous section, we have seen the complexity of the cross-linguistic
empirical landscape regarding case-related effects in multi-gap dependencies.
We shall now move on to a group of phenomena for which the reported data
comes exclusively from English, i.e. reconstruction effects. Reconstruction for
A-movement is, in principle, possible into any position previously occupied
by a constituent, including intermediate positions (Sportiche 2017, p. 15). As
such, assessing reconstruction effects in multi-gap dependencies is a particularly
straightforward way to test the accuracy of existing theoretical proposals. Recall
that this is exactly where approaches differ—some of them postulate that only one
of the gaps contains material that is morphosyntactically related to the filler, others
postulate that both do independently of one another, and yet others postulate that
a single constituent moves through or (simultaneously) from both positions.

Diagnostic ATB movement | Parasitic gaps
Variable binding (" (V)
Idioms v X
Scope v X

SCO v v
WCO v !
Principle A ! v
Principle C ! v

Table 1.2: Data availability for reconstruction effects in multi-gap dependencies
based on diagnostic and construction type.

Instead of examining multiple languages, this section focuses on different types
of reconstruction which supposedly all diagnose the path of movement of the
filler(s). While in the previous section, the results of a single diagnostic differed
within and across languages depending on the construction that was tested, in
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this section, the results of multiple diagnostics imply each construction to have
conflicting properties within a single language. Table 1.2 gives an overview of the
diagnostics that this section covers, marking data availability by construction type.
Check marks indicate that there are data from the literature, cross marks indicate
that there are no data available, and exclamation points indicate conflicting data
reports. Parentheses around the symbols indicate that the data are confounded
and likely inconclusive. Due to the complexity of the empirical facts, this section
goes through the diagnostics one by one without trying to group them by outcome
or construction type.

1.3.2.1 Variable binding

Variable binding reconstruction involves the reconstruction of a phrase containing
a variable, i.e. a pronoun, into the scope of a suitable binder, usually a QP. In (49a),
the QP no politician binds the variable /is from its base position. In (49b), the
variable is part of an A-moved wh-phrase whose base position is c-commanded
by the QP. The variable reconstructs to its base position and is therefore bound by
the QP. In (49c), the base position of the A-moved phrase is not c-commanded by
the QP. Therefore, the bound reading is unavailable.

(49) a. No politician; ignores many of his; collaborators.
b.  Which of his; collaborators does no politican; ignore ___;?
c. *Which of his collaborators; _ ignore no politician;?

(Sportiche 2017, p. 9)

Turning to multi-gap dependencies, the data in (50) are taken to indicate
that reconstruction symmetrically targets each gap under ATB, but the exact
implications are not discussed any further by Citko (2005).

(50) a. Which picture of his mother did every Italian like _ and every
Frenchman dislike _ ?
b. #Which picture of his mother did every Italian like ___ and Mary dislike
?
c. #Which picture of his mother did Mary dislike _ and every Italian
like _ °? (Citko 2005, p. 492)

It is unclear whether (50b) and (50c) are ruled out entirely or if it is merely the
bound reading that is ruled out unless there is a suitable binder in each conjunct
like in (50a). In the latter case, the variable is presumably interpreted as being
bound by every /talian in the first conjunct and every Frenchman in the second.
However, it is unclear what these data exactly reveal about the derivation of ATB
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movement. Similar data were first reported by Nissenbaum (2000) for both ATB
and parasitic gaps. However, he comments that the contrast between (51a) and
(51b) might be irrelevant due to the possibility of QR:

(51) a. Which picture of his mother did you give to every Italian __ after
buying from Mary _ , ?
b. #Which picture of his mother did you give to Mary ___ after buying
from every Frenchman _ 4 ?
c. #Which picture of his mother did you give to every Italian . after
buying from every Frenchman _ ,, ?  (Nissenbaum 2000, p. 34)

Furthermore, there are doubts regarding the plausibility of the examples in (51).
For an exploration of reconstruction for variable binding, the different patterns it
hypothetically exhibits and what they imply for theories of ATB movement, see
section 5.2 of chapter 5. For now, I conclude that the status of variable binding in
multi-gap dependencies is inconclusive.

1.3.2.2 Idioms

Citko (2005) also provides data showing that idioms reconstruct symmetrically in
ATB constructions (52).

(52) a. Which picture did John take ___ and Bill pose for __?
b. Which picture did John pose for ___ and Bill take __?

(Citko 2005, p. 492)

The filler which picture must be interpreted in the scope of the verb Zake in order
to derive the idiomatic interpretation. Given that this interpretation is acceptable
regardless of the position of the verb, the filler seems to have previously occupied
both the initial and the non-initial gap site. Similar data have not yet been reported
for parasitic gaps.

1.3.2.3 Scope

Moltmann (1992) notes that Zow many ATB-questions are multiply ambiguous
(53). Again, parallel data is not available for parasitic gaps.

(53) a. How many books did every student like and every professor dislike?
. Seven books. (Zow many > & > every)
c. Student A liked seven books and Prof. B disliked two books; Student
C liked nine books and Prof. D disliked four books. (& > every > how
many)
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d. Every student liked seven books and every professor disliked three
books. (& > how many > every) (Moltmann 1992, pp. 137-138)

How many books can have wide scope, prompting an answer like (53b). If it takes
narrow scope, the appropriate answer is a list of pairs (53c). It can also have narrow
scope with respect to and but wide scope with respect to every, deriving the
reading in (53d). Citko (2005) shows that sow many books cannot have wide scope
in one of the conjuncts but narrow scope in the other, like a/most every proféssor
necessarily would require, as in (54).

(54) a. How many books did every student like and almost every professor
dislike?

b. #Student A liked seven books, and Student B liked three books, and

Student C liked nine books, and almost every professor disliked six

books. (Citko 2005, p. 493)

As such, she argues that scope reconstruction affects both conjuncts simultane-
ously.

1.3.2.4 Strong crossover

The strong crossover (SCO) effect occurs when a phrase has ‘crossed over’ a
pronoun via movement, manifesting in disjoint reference between the two (Postal
1971; Wasow 1972). In parasitic gaps, it was first observed by Williams (1987),
who provides (55a) to illustrate that the parasitic gap site does show reconstruction
effects and as such should be treated on a par with the non-initial gap of ATB
movement. The judgments for (55a) are reproduced by Munn (1993) who supplies
the relevant data for ATB in (55b), which are then reproduced by Citko (2005) and
Salzmann (2012).

(65) a. *Whose; mother did we talk to __ after he; saw 4 ?
b. *Whose; mother did we talkto _ and he; never visit __ ?

(Munn 1993, p. 53)

The conclusion drawn from these data is that the phrase w/hose mother must
originate in a position from which it crosses over the pronoun /¢ when it is moved.
If no extraction would take place from the non-initial gap, the effect should not
occur with a pronoun in the subject position of the non-initial conjunct, contrary
to the judgments in (55).
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1.3.2.5 Weak crossover

Turning now to weak crossover (WCO), it is likewise an effect that occurs when a
phrase crosses over a pronoun via movement, yet contrary to SCO, the respective
pronoun is not in an argument position. According to Munn (2001), a WCO effect
only occurs in the initial gap in ATB as well as in parasitic gap constructions:

(56) a. Which man; did you hire ___ and his; boss fire __?

b. *Which man; did his; boss fire ___ and you hire __?

c.  Which man; did you visit ___ just before his; boss fired 4 ?
d

. *Which man; did his; boss fire ___ just after you visited __ ¢ ?
(Munn 2001, p. 5)

The data for ATB are reproduced by Citko (2005) and Salzmann (2012). Bruening
and Al Khalaf (2017) ran an experiment on WCO in parasitic gap constructions.
The experiment’s aim was to clarify whether the parasitism of the non-initial gap or
its mere linear position accounted for the effect (based on existing linear accounts
of WCO such as Chomsky 1976; Higginbotham 1980). The authors chose parasitic
gaps in subjects because they precede the licensing gap, testing the hypothesis
that the parasitic gap site is subject to a WCO effect, and only seems not to be
when it is in an adjunct clauses because it linearly follows the licensing gap. The
experiment had a 2x2 design crossing the factors LINEAR ORDER (Whether the
pronoun precedes or follows the gap) and GAPS (single or multiple, i.e. whether
the dependency featured a parasitic gap or a simple wh-dependency).

(57)  a. Precedes, multiple

Sally is wondering which girl her teacher’s shoutingat __ ,, really
upset .

b. Follows, multiple
Sally is wondering which girl the teacher’s shoutingat __ ,, made

her mother take out of school __ .
c. Precedes, single

Sally is wondering which girl her mother shouted at .
d. Follows, Single

Sally is wondering which girl ___ shouted at her mother.

(Bruening and Al Khalaf 2017, p. 13)

Participants were asked about the pronoun’s referent (e.g. for (57a), Whose teacher
shouted at a girl?) and given a forced choiced task between Sally or the other
girl’s. Bruening and Al Khalaf (2017) argue that the evidence is inconclusive due to
neither of the tested factors turning out significant, citing high by-item variability
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to be among the causes. The authors also hypothesize that the acceptability of
the sentences they tested may be compromised. Nevertheless, they reach the
conclusion that “the facts do not support treating parasitic gaps as different in kind
from regular gaps, nor do they support treating non-initial gaps in ATB movement
differently” (Bruening and Al Khalaf 2017, p. 16). However, because the evidence
is uninterpretable, it does not provide clear support for the alternative pattern
based on linearity that they propose either. Rather, it seems that the design or the
nature of the items was inadequate to assess the research questions: The authors
make claims about WCO in both ATB and parasitic gaps without having tested
items involving ATB movement at all, and likewise, a control condition akin to
Munn’s examples with parasitic gaps in adjunct clauses would be crucial to detect
any contrasts. Thus, it is unclear what is left to support Bruening and Al Khalaf’s
claims at all. At the end of this thesis, in section 5.2 of chapter 5, I discuss how
one could modify the experiment presented by the authors to account for these
shortcomings.

1.3.2.6 Principle A

Principle A reconstruction, like WCO, is likewise maintained to asymmetrically
affect only the initial gap in ATB (Citko 2005; Salzmann 2012). According to
principle A, an anaphor must be locally bound.

(58) a. Which pictures of himself; did John; buy _ and Mary paint __?
b. *Which pictures of herself; did John buy ___ and Mary; paint __?
(Citko 2005, p. 493)

Given that Mary is a suitable binder of Zerself, the condition would be met in
(58b) if the filler reconstructed to the non-initial gap site, which does not seem
to be the case. Together with the observation that (58a) is acceptable, the data
are interpreted such that the filler reconstructs only to the main gap. Likewise,
the same asymmetrical pattern is reported for parasitic gap constructions (after
Kearney 1983 by Chomsky 1986; Munn 1994; Nissenbaum 2000).

(59) a. Which pictures of himself did John sell _ before Mary had a chance

tolookat _ g ?
b. *Which pictures of himself did Mary sell ___ before John had a chance
tolookat g ? (Nissenbaum 2000, p. 30)

Note, however, that the principle A data are controversial. Nissenbaum (2000)
maintains that while reconstruction is asymmetrical in parasitic gap constructions
(59), targeting only the main gap, it is symmetrical in ATB (60), contradicting the
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data in (58). Munn (1993) and Salzmann (2012) seem to disagree with Nissenbaum,
citing the judgments in (58) from Citko (2005).

(60)  a. *Which pictures of himself did John sell __ and Mary buy __?
b. *Which pictures of himself did Mary sell ___ and Johnbuy __?

(Nissenbaum 2000, p. 31)

Bruening and Al Khalaf (2017) note that all examples of principle A reconstruction
reported in the literature feature ‘picture NPs’, which have been shown to be
exempt from principle A due to logophoricity (Pollard and Sag 1992; Reinhart and
Reuland 1993). To avoid this confound, they present examples with parasitic gaps
licensed by topicalization. They claim that the contrast between (61a) and (61b)
indicates that reconstruction is symmetric because null operators are expected to
behave like pronouns (Browning 1987):

(61)  a. *Himself;, John; admires _ without Mary liking _ . in the least.
b. Himself;, John; admires ___ without Mary liking him; in the least.

(Bruening and Al Khalaf 2017, p. 9)

Note that Chomsky (1986) and Nissenbaum (2000) do not state explicitly the
properties of the null operator that they assume. Munn (1993, et seq.), on the other
hand, whom Bruening and Al Khalaf (2017) are arguing against most extensively,
states that null operators are copies of the traces that license them, not pronouns.
Therefore, the account by Munn does not in fact predict the data in (61) to pattern
alike in the first place, making the comparison orthogonal to the question about
reconstruction (a-)symmetries.?*

The authors go on to report the results of an acceptability judgment experiment
comparing principle A reconstruction in ATB and parasitic gaps using cleft
constructions. In both construction types, three different patterns were tested:
One where all gaps were c-commanded by a matching binder (62a), (62d); one
where only the initial gap was (62b), (62¢), and one where only the non-initial gap
was (62c¢), (62f):

(62) a. It’'s himself that John took a hard look at ___ and became more aware

of .
b. It’s himself that John took a hard look at ___ and Melinda became

24Bruening and Al Khalaf (2017) pursue a unified account of ATB and parasitic gaps in a
‘left-to-right’ model of syntax. As such, the data in (61) are crucial for distinguishing the predictions
of their account from those made by Munn, yet, as argued in the main text, Munn explicitly states
that null operators behave like traces of the licenser rather than pronouns, rendering the contrast
irrelevant. Notably, there exists a proposal that parasitic gaps do not involve any movement and
are instead represented as null pronominals (Cinque 1990), though the evidence seems to quite
clearly speak against this (Levine, Hukari, and Calcagno 2001).
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more aware of .

c. It’s himself that Melinda took a hard look at ___ and John became
more aware of .

d. It's himself that John taking a hard look at __ ,; could make him
more aware of .

e. It's himself that John taking a hard lookat _ ,, could make Melinda
more aware of .

f.  It's himself that Melinda taking a hard look at __ s could make John
more aware of . (Bruening and Al Khalaf 2017, p. 9)

The results are not straightforwardly interpretable as participants gave all
experimental items poor ratings. Ungrammatical controls elicited a mean rating
of 2.3. As a comparison, only the condition illustrated by (62a) elicited a mean
rating above the ungrammatical controls (2.98), with all other conditions being
rated lower, and particularly all parasitic gap conditions, i.e. (62d)-(62f), scoring
mean ratings between 1.58 and 1.68. The authors nevertheless maintain that the
results most closely match the scenario under which reconstruction symmetrically
targets both gaps in both constructions.

1.3.2.7 Principle C

Principle C reconstruction is a similarly controversial subject in multi-gap
dependencies. According to principle C, an R-expression must be free, i.e. it
may not be bound by a pronoun that c-commands it. In practical terms, this means
that the pronoun will necessarily be in disjoint reference with the R-expression
it c-commands. According to Nissenbaum (2000), the reading where JoAn and
the pronoun corefer is available if the pronoun c-commands the parasitic gap
(63b) but not if it c-commands the main gap (63b). That is, the constituent does
not seem to reconstruct to the parasitic gap site whereas it does to the main gap.
Such a contrast does not exist between the initial and the non-initial gap of ATB
constructions based on (63c) and (63d). Regardless of the position of the pronoun,
it cannot corefer with the R-expression in the filler.

(63)  a. *Which picture of John; did he; buy _ without letting Mary look at

—Pg‘p

b. Which picture of John; did Mary buy ___ without letting him; look at

>
— g *

c. *Which picture of John; did he; buy _ and not let Mary lookat _ ?

d. *Which picture of John; did Mary buy __ and not let him; look at ___

? (Nissenbaum 2000, p. 33)
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As with principle A reconstruction, the reports diverge. Citko (2005) maintains that
the pattern under ATB movement is asymmetrical as well, i.e. that the pronoun
and the R-expression can corefer under ATB if the pronoun c-commands the
non-initial conjunct, as in (64a) compared to (64b).

(64)  a. *Which picture of John; did he; like _ and Mary dislike _ ?
b. Which picture of John; did Mary like _ and he; dislike _ ?

(Citko 2005, p. 494)

Bruening and Al Khalaf (2017) also ran an experiment testing principle C
reconstruction. The authors go on to argue that reconstruction for principle C
does not exist (followed up by a dedicated experimental investigation of principle
C reconstruction in simple wh-dependencies in Bruening and Al Khalaf 2019,
see section 2.1.2 of chapter 2 for a discussion). They claim that reconstruction in
both ATB and parasitic gap constructions symmetrically targets both gaps. Any
asymmetries that arise are due to linear order. In their experiment, the authors
only test ATB items, providing no explanation for the lack of data for parasitic gaps.
RNR is taken as the control condition to ATB. In the RNR conditions, the pronoun
precedes the R-expression, while in the ATB conditions, the order is reversed:

(65) a. Bill explained [which picture of John in renaissance costume] he liked
___ but Mary disliked _ .
b. Bill explained [which picture of John in renaissance costume] Mary
disliked _ but he liked .
c. Bill explained why he liked _ , but Mary disliked, [that picture of
John in renaissance costume].
d. Bill explained why Mary disliked ___, but he liked, [that picture of
John in renaissance costume].  (Bruening and Al Khalaf 2017, p. 5)

The authors report that when given a forced choice between Bi// and Jo/n as the
referent of the pronoun, /o/z, i.e. the principle C violation, was chosen in 25.33%
of trials in the condition represented by (65a). In the condition represented by (65b),
John was chosen in 30.67% of trials. This difference is not statistically significant.
On the other hand, /o4 was only chosen between 4-5.34% of trials testing the
conditions represented by the RNR structures in (65¢) and (65d) were. The authors
interpret this to indicate that the judgments reported by Citko (2005) shown in (64)
are incorrect and that there is in fact no difference between the two gaps under
ATB movement (in line with the judgments supplied by Nissenbaum 2000 shown
in (63)). Despite not having tested parasitic gap constructions, the authors suggest
that principle C reconstruction therein follows the same pattern, concluding that
“most importantly, there is no asymmetry in multiple-gap constructions” (Bruening
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and Al Khalaf 2017, p. 7).

As with the previously discussed experiments by Bruening and Al Khalaf
(2017), there are some decisive drawbacks to this experiment and the conclusions
drawn from it. First of all, these results do not clearly indicate the absence of
reconstruction effects. This is due to the comparison of RNR constructions to ATB
movement—reversing the superficial c-command relation between the pronoun
and the R-expression coincides with switching their linear order. For all we know,
the significantly lower coreference rates in the RNR conditions could indicate
that coreference is further depressed when pronominal reference is cataphoric
in addition to a principle C effect. Second, the authors adopt a threshold-based
reasoning according to which a principle C reconstruction effect should rule out
coreference entirely, and any coreference rate that is significantly higher than zero
is interpreted as a lack of reconstruction. This threshold-based reasoning could
be avoided by isolating c-command as an experimental factor, allowing for a more
straightforward interpretation of the results based on the presence of an effect of
the pronoun c-commanding the R-expression at any point in the derivation rather
than a null result (see section 2.1.3.4 of chapter 2 for a detailed discussion). Finally,
no data is provided for parasitic gaps regarding principle C reconstruction at all:
The conclusions from the RNR vs. ATB comparison are suggested to carry over to
parasitic gaps as well. As such, this experiment suffers a very similar fate to the
WCO experiment mentioned in 1.3.2.5 in the sense that only half the data necessary
to make substantial claims are actually collected. This is particularly unfortunate
given the authors’ very important observation that the judgments from the literature
are not necessarily reproducible under controlled experimental conditions with
naive participants. I show in chapter 4 that experimenting with parasitic gaps is
indeed a tricky endeavor, but nonetheless one that is worth undertaking. In sum,
the claims put forth by Bruening and Al Khalaf (2017) are objectionable, though the
paper highlights relevant concerns about the previously reported reconstruction
data in multi-gap dependencies.

1.3.2.8 Theoretical implications

We now turn to the overview of the different reconstruction diagnostics and
what they reveal about multi-gap dependencies. Overall, four out of seven
reconstruction diagnostics suggest that the filler is interpreted in the non-initial
as well as the initial gap site under ATB movement, while only one out of these
four shows the same for the parasitic gap. On the other hand, three out of seven
diagnostics are reported to show an asymmetrical pattern under both ATB and
parasitic gaps. Especially in this latter group, the status of the evidence is contested.
Table 1.3 summarizes the empirical reports on reconstruction phenomena in

49



Chapter 1. Introduction

multi-gap dependencies.

Diagnostic ATB movement | Parasitic gaps
Variable binding (controversial) | (asymmetric)
Idioms symmetric NA
Scope symmetric NA

SCO symmetric symmetric

WCO asymmetric controversial
Principle A controversial | (controversial)
Principle C controversial | (controversial)

Table 1.3: Reported patterns of reconstruction effects in multi-gap dependencies
based on diagnostic and construction type.

Aside from SCO, none of the diagnostics’ outcomes remain unchallenged.
What is more, it is nearly impossible to evaluate which sources are more reliable.
Most of the reports rely on introspective judgments of individual data points,
and the only set of quantifiable (experimental) data are largely uninterpretable.
The experimental data are either (i) incomplete, i.e. only testing one of the two
constructions despite drawing universal conclusions for both, or (ii) confounded,
either because the relevant hierarchical factors are not distinguished from linear
ones or because the constructions were not rated to be acceptable at all by
participants, or (iii) reliant on null results rather than contrasts between conditions.
As such, the predictions made by the individual theories cannot be evaluated based
on these data.? It is also evident how multiple theories that are so distinct could
exist in parallel: Given not only the disagreement but also the lack of information
surrounding the majority of judgments and their sources, it is impossible to estimate
the reliability and confoundedness of the data and the theories based on them. The
following section describes this problem in more detail and the direction taken by
this thesis to take a step towards solving it.

25Make no mistake, it is quite likely that the case assignment data discussed in section 1.3.1
are similarly controversial at least in some languages. Recall that the experimental investigations
conducted by Rothert (2022) for Polish and Hartmann, Konietzko, and Salzmann (2016) for German
contradict the introspective data previously reported. The picture may just seem a bit clearer
because there are at most two sources reporting the same diagnostic within a single language, and
because case assignment, being a core morphosyntactic phenomenon, is not subject to pragmatic
biases the way reconstruction is.
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1.4 Too many tools for multi-gap dependencies

1.4.1 The problem

Through the characterization of the state of affairs in the previous sections, I
hope to have convinced the reader that proposing yet another theory of multi-gap
dependencies is not the logical next step. There is absolutely no shortage of
theories dealing with multi-gap dependencies, and this scenario gives rise to what
[ shall call the oo many tools problem. 1t is fair to assume that neither of the
proponents of the aforementioned theories envisioned all of them to exist in
parallel, at least not within a single language, and that the shared goal of the field is
to identify which approach has the best empirical coverage. As we have seen, this
appears to be quite difficult: While each theory comes with a set of supportive data
points, the full array of empirical evidence, once combined, paints an incoherent
picture. Within each type of multi-gap dependency, certain phenomena suggest a
symmetry between the two gaps, while others seem to suggest that they behave
differently. Subsequently, the evidence becomes even less clear when we try to
compare the properties of ATB and parasitic gaps, as some phenomena suggest a
mutual derivation but others highlight crucial differences.

In section 1.3, [ presented part of the empirical basis on which these approaches
are built, showcasing what can essentially only be described as an empirical crisis.
One dissertation alone is not going to solve this problem. Instead, my aim in this
thesis is to try and disentangle at least one of these diagnostics and why its results
vary from source to source. For the remainder of this thesis, we shall focus on
principle C reconstruction because of the diagnostic power assigned to it, and
because despite this power, the empirical reports do not match the clarity of the
predictions in the slightest. Recall that reconstruction can technically target any
position the constituent has previously occupied. For principle C, it was observed
that constituents must reconstruct ‘all the way down’. That is, the possibility of
reconstructing to an intermediate position such as in (66b) cannot rescue the
construction from a violation in the lowest position.

(66) a. *Whose characterization of the typical male viewer; does he; object to
b

b. *Whose characterization of the typical male viewer; do you think _
he; objectsto ___? (Sportiche 2017, p. 31)

As such, principle C appears to be a particularly promising diagnostic in multi-gap
dependencies: Instead of merely revealing any position a constituent has previously
occupied, it should reveal the position in which a constituent was base generated.
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This is relevant especially for the study at hand because approaches differ precisely
in this respect. Symmetrical extraction approaches as well as the multidominance
approach predict reconstruction into both gaps since the filler is base generated in
all of them. As for the asymmetrical approaches, the backward ellipsis approach
predicts a principle C violation in the non-initial gap only, assuming that vehicle
change obviates principle C effects involving elided R-expressions. Following
Nissenbaum’s logic, the sideward movement approach to multi-gap dependencies
would predict this pattern, too, since movement from the non-initial to the initial
domain can be treated as successive-cyclic movement with the base position of
the wh-phrase being in the non-initial domain. However, things might get a bit
more complicated as copying from the non-initial to the initial domain might
precede indexing, and the notions of initial and non-initial domains only gain
relevance when the prepositional or coordinate head is merged, i.e. after sideward
movement has already applied. Also, as shown in 1.2.2.3, each lower copy of
the wh-phrase forms its own chain with the higher copy, meaning that sideward
movement could likely predict a symmetrical pattern as well. Yet a third pattern
is predicted by the forward ellipsis approach as well as null operator approaches
where the filler is only extracted from the initial gap: Reconstruction should only
target the initial gap. Again, the forward ellipsis approach predicts vehicle change
in, and thus no principle C reconstruction to, the non-initial conjunct of ATB
movement (Salzmann 2012).

To reiterate what the evidence suggests, Nissenbaum (2000), who primarily
deals with parasitic gaps, maintains that reconstruction for principle C is symmetric
in ATB and asymmetric in parasitic gaps. He therefore concludes that parasitic
gaps and ATB are fundamentally different, providing an account of parasitic gaps
based on empty operator movement. Citko (2005), on the other hand, takes
the position that reconstruction phenomena form an inconsistent class, in that
principles A and C as well as WCO only target the initial conjunct, while idioms,
scope effects, variable binding and SCO target both conjuncts. She therefore
disagrees with the data cited by Nissenbaum (2000), pursuing an analysis of ATB
via multidominance, suggesting an extension of the theory to parasitic gaps as well
given some modifications (Citko 2013).

A completely new perspective is taken by Bruening and Al Khalaf (2017):
Reconstruction in ATB and parasitic gap constructions is always symmetric. If
it appears not to be, this is due to the fact that there is no reconstruction at all,
instead resulting from purely linear effects. As argued throughout this thesis, this
characterization will turn out to be the most accurate out of the four, even if claims
of symmetry are unsolicited if merely based on a lack of asymmetry. There are a
number of design related issues that make the conclusions reached on the basis of
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the experiments premature, as discussed in 1.3.2.7.

Thus, we have three different data reports: Principle C reconstructs asym-
metrically to the initial gap in ATB (Citko 2005); asymmetrically to the licensing
gap in parasitic gaps but symmetrically to both gaps in ATB (Nissenbaum 2000);
and lastly, there is no principle C reconstruction, therefore the asymmetrical
pattern is only apparent (Bruening and Al Khalaf 2017). That the empirical reports
about principle C are as complicated as they could be is further illustrated by
the fact that the first publication to address principle C reconstruction under
ATB-movement and parasitic gaps was actually Munn (1994). Note that this report
was not addressed in section 1.3.2.7. The reason is that although Munn refers
to principle C reconstruction in text and even works out a theory as to why the
principle A and C diagnostics yield distinct results, he appears to equate it to SCO
in multi-gap dependencies (see especially Munn 1994, pp. 404—405). In essence,
SCO can be seen as a type of principle C violation—the pronoun is in an argument
position and as such c-commands the base position of the wh-phrase that crosses
over it. The crucial difference is that principle C reconstruction is most often
tested with R-expressions embedded in PP modifiers of wh-phrases, whereas in
SCO, the wh-phrase itself acts as the R-expression involved in the violation.?°
Precisely the status of these PP modifiers is subject to a long-standing debate as it
is unclear whether they reconstruct along with the wh-phrases they modify. This
issue is addressed in chapter 2. Before we get there, the next section outlines the
solution this thesis offers to this problem more broadly.

1.4.2 The way out

At this point, we simply do not know what the empirical facts are. A conceptual
debate might help us identify which theory is the most elegant, but it will not
determine which of them is the most accurate. It is evident that something needs
to change about our data collection standards when our most widespread method,
i.e. the collection of informal judgments, leads us in all possible directions. Such
a change is necessary at least to get us out of crises like the one at hand, but
more generally, I invite the reader to consider matching the complexity of our
theories with an adequate degree of empirical rigor when it comes to the evidence
supporting them. This does not mean that informal judgments are useless—they
did get us pretty far considering experimental methods specifically in formal
linguistics have only caught on in the past three decades (Schiitze 1996), and
that many areas of linguistics make progress even without experimental work,

26] return to this observation in section 5.2 of chapter 5.
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although often drawing their data from fieldwork instead.?” It simply appears that
multi-gap dependencies really push us to the edge of what is and what is not
an acceptable utterance, especially when paired with complicated interpretive
phenomena like reconstruction effects. Given the reported data, our ability to tell
a genuine syntactic effect from a pragmatic or linear bias playing tricks on us has
apparently reached its limit.

One may be tempted to interpret the findings provided by Bruening and
Al Khalaf (2017) to imply that even experiments cannot supply the necessary
evidence to settle our current empirical issues. Not only do I believe this to be an
extremely pessimistic conclusion, it is also a conclusion that will ultimately turn
out wrong. As Bruening and Al Khalaf (2017) propose, we need to be open to the
possibility that some of the effects are in fact not tied to syntactic mechanisms. We
also have to accept that some of the previously reported effects may not even exist
at all. In order to make progress in the area of multi-gap dependencies, we have
to focus on the data rather than the theories we are trying to motivate with them.
That being said, simply collecting more data and declaring all existing theories to
be false if the acceptability rates do not straightforwardly align with the expected
grammaticality pattern is not the solution. Instead, we need to be more cautious
about Zow we collect data. If data are collected solely with the intention to support
or challenge one specific theory, there is a high risk of sacrificing the completeness
and conciseness of the study for the sake of getting to theoretical implications faster,
even if they might be unwarranted. More importantly, if the relevant experimental
factors are not isolated from superficial influences, the experimental data will
simply reproduce the conflicting judgments reported in the literature over the past
decades on a larger scale. The point of controlled experiments is that they allow
us to tease apart the aforementioned non-syntactic factors from the syntactic ones
by employing an adequate experimental design, and allowing us to quantify the
effect that each of these factors has on the outcome. Crucially, they also allow us
to quantify how variable individual speakers are with respect to their responses,
and how much the outcome depends on which experimental item speakers are
confronted with. That is, experiments have the potential to reveal (i) why linguists
have been arguing over the acceptability of individual data points for decades, (ii)
whether the data points are relevant for theorizing at all, and if so, (iii) which of
the existing theories, if any, come closest to accurately modeling the effects we
observe.

Part of the reason why the reconstruction data lead to conflicting conclusions

27Introspective judgments and the risks they do (not) carry have been debated by Fanselow (2007)
vs. Featherston (2007) on a conceptual level and Sprouse, Schiitze, and Almeida (2013) vs. Gibson
and Fedorenko (2013) on an empirical level. Phillips (2009) provides a well-rounded discussion of
the topic.
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may be, as Citko (2005) hypothesizes, that the different diagnostics do not form a
coherent class. This was also addressed by Munn (1994), who aims to establish
that principles A and C apply at different levels of representation, deriving why
they yield distinct outcomes (but recall his use of SCO when meaning principle
C reconstruction). The next chapter attempts to establish the status of principle
C reconstruction in simple wh-dependencies. Recently, there has been a surge
in experimental investigations addressing this matter, yet they did not settle the
debate about its existence or strength. Before tackling the challenge of principle C
reconstruction in multi-gap dependencies, we thus need to explore the nature of
principle C reconstruction itself. More precisely, the next chapter aims to settle the
question whether principle C reconstruction of PP modifiers exists and to quantify
the size of the effect, taking into consideration contextual and methodological
factors. This foundation will then anchor the subsequent study of principle C
reconstruction in multi-gap dependencies pursued in chapters 3 and 4.
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Chapter 2

Why we’'re still debating principle C
reconstruction

The existence and robustness of reconstruction for principle C has been subject to
a longstanding debate. Nevertheless, it remains a popular diagnostic in the formal
syntactician’s toolkit—whether the aim is to tease apart A- from A-movement
(Lohninger 2025; van Urk 2015) or to assess the base position of an element in a
complex dependency (Citko 2005; Nissenbaum 2000), principle C reconstruction
is prominently featured in the study of syntactic structures and assumed to hold
universally across the languages of the world. The empirical picture, however,
is rather blurry to say the least. Up until recently, claims were exclusively built
on conflicting introspective judgments, and later experimental work has failed to
settle the status of the phenomenon. For German, it has been argued that there is
reconstruction, but that principle C is a violable constraint (Salzmann, Wierzba,
and Georgi 2023). Experiments on English have been interpreted both in favor
of and against reconstruction (Adger et al. 2017; Bruening and Al Khalaf 2019;
Stockwell, Meltzer-Asscher, and Sportiche 2021, 2022). This chapter aims to
address the discrepancies that have emerged from these recent experiments. For
the very first time, the impact of methodological and experimental manipulations
on participants’ responses to principle C reconstruction are examined, focusing
on German.

The chapter is structured as follows: Section 2.1 provides background on
principle C reconstruction, including a detailed assessment of the experimental
studies so far and how they differ. Section 2.2 outlines the study on German
principle C reconstruction by Salzmann, Wierzba, and Georgi (2023) which served
as a baseline for the two novel experiments presented thereafter. Section 2.3
provides a general discussion of the experiments, highlighting the methodological
comparison, inter-speaker variability, the implications of the study as well as its
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limitations. Section 2.4 concludes.!

2.1 Background

2.1.1 Principle C reconstruction

This section gives a brief background on principle C reconstruction. Binding
principle C states that referring expressions (R-expressions) must not be bound,
resulting in disjoint reference between Poirof and /e in (1):

(1)  *He; says that Poirot; is leaving. (Haegeman 1994, p. 226)

Although coreference and binding can seem almost identical in many cases, only
binding requires that the binder c-command the bindee, while coreference is
specified in a discourse model with no syntactic requirements (Reinhart 1983a,b).
One environment where binding and coreference yield distinct interpretations is
ellipsis (Heim and Kratzer 1998; Reinhart 1983b; Sag 1976).

(2)  Gina called her mother. The teacher did, too.

a. Ssloppy reading (binding): “The teacher called the teacher’s mother.’
b. strict reading (coreference): “The teacher called Gina’s mother.’

In cases with only one potential binder, binding and coreference are
indistinguishable. Nevertheless, all else being the same, binding is preferred
over coreference (Grodzinsky and Reinhart 1993; Heim 1998). Reinhart (1983b)
proposes that only proper binding should be regulated by Binding Theory, a view
that has been widely adopted (Biiring 2005), with the noteworthy exceptions of
Heim (2007) and more recently Bruening (2021). Most of the discussion in the
literature, including the claims and data informing the current investigation, relies
on a c-command-based definition of binding Bruening (though, for this, too, there
exist alternative proposals, such as 2014).

It is maintained that A-movement does not create new binding options (Biiring
2005). The effect is shown in (3), where /e cannot be bound by a successfil athlete
in (3a) but can be bound by 70 one in (3b). This is taken to indicate that the entire
extracted phrase reconstructs to the internal argument position of the verb.

(3) a. *Iwonder [whose picture of a successful athlete;] he; reminded Bill that
you saw ___ .
b. Iwonder [whose comments about him;| no one; reported .

TAll supplementary materials from this thesis, including experimental items, raw data and analysis
scripts can be accessed on OSF at https://osf.io/hvm8u/ (Szarvas 2025b).
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(Sportiche 2017, p. 16)

On the premise that this is correct, binding can be used to establish AJA-distinctions
and to probe into the underlying structure of complex dependencies. Notice
that in these cases of wh-extraction, it is not the head of the NP itself that
causes the violation, but rather a nominal contained in the PP modifier of the
wh-phrase. These data are particularly controversial. Some researchers maintain
that argumental PP modifiers reconstruct, such as gf a successfil athlete in (3a)
and about him in (3b). Crucially, PPs functioning as adjuncts do not reconstruct
under this view. Those in favor of this distinction cite data such as (4) (Barss 1988;
Freidin 1986; Lebeaux 1988; Sauerland 1998; Takahashi and Hulsey 2009; van
Riemsdijk and Williams 1981).

(4) a. *Which investigation of Nixon; did he; resent ___?
b. Which investigation near Nixon;’s house did he; resent __ ?

(Safir 1999, p. 589)

The widely adopted explanation for the lack of a reconstruction effect in (4b) is
that the adjunct is merged countercyclically after the NP has moved (Freidin 1986;
Lebeaux 1988). The adjunct cannot be interpreted in the deeper syntactic position
along with the head of the phrase because it has never occupied that position to
begin with.2 Those who disagree with the data in (4), and therefore also (3), argue
that nominals cannot take syntactic arguments, meaning that the distinction is
merely semantic—syntactically, all PP modifiers are adjuncts, therefore neither of
them reconstructs and no principle C violation can be triggered. The reconstructing
material, under this view, is subject to deletion up to interpretability at LF (Bianchi
1995; Fox 1999; Henderson 2007; Kuno 2004; Lasnik 1998; Safir 1999).

Recall that the validity of the principle C reconstruction test hinges on the
assumption that disjoint reference must result from c-command. On the flipside,
coreference is taken to be indicative of the absence of a principle C violation.
However, we know that several factors can render a principle C violation quite
acceptable, such as affectedness (Temme and Verhoeven 2017), interpretive
economy, antilogophoricity, processing complexity (Varaschin, Culicover, and
Winkler 2023), plausibility, salience of the antecedent and at-issueness (Gor 2020).
More generally, topichood and contrastive focus (Cowles, Walenski, and Kluender
2007; Kaiser 2011), subjecthood (Kaiser 2011), first mention (Jarvikivi et al. 2005)
and linear proximity (Cunnings, Patterson, and Felser 2014) make referents more
likely antecedents for a pronoun, showing that anaphora resolution is a highly

2Note that proponents of the argument-adjunct asymmetry do not unanimously agree with the
implementation of Late Merger, criticizing it as being unconstrained and therefore an undesirable
solution to the problem (Sportiche 2016, 2019).
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complex issue going well beyond binding theory. Despite all of these confounds
and the conflicting introspective reports, principle C reconstruction remains a
popular test to establish A vs. A-properties of movement types and c-command
relations in complex dependencies. The following section reviews the existing
experiments on principle C reconstruction and discusses why they failed to clear
up the empirical controversies.

2.1.2 Previous experimental investigations

We now turn to the experiments conducted so far addressing coreference
possibilities under principle C reconstruction. First, I give an overview of the
studies and their findings, then we take a look at the specifics in which they differ.
Understanding these details is vital to appreciate the effect that they have on the
experimental outcomes, which is precisely what the novel experiments in section
2.2 are designed to address. The existing studies exemplify that multiple roads lead
to coreference judgments. Examples (5)-(9) schematically illustrate the different
setups.

Adger et al. (2017) employed a forced choice task, collecting data from 91
participants. With positive responses to the alleged principle C violation being at
30%, further increasing with distance, the authors conclude that PP modifiers of
nouns do not reconstruct.

(5)  Item structure by Adger et al. (2017, p. 25)

a. (short) Which side of Elizabeth does she prefer _ ?
b. (long) Which side of Elizabeth does she say Philip prefers __?
c. (longer) Which side of Elizabeth did Philip say she prefers __ ?

Bruening and Al Khalaf (2019) included two matching referents in the sentence,
forcing a choice between them. They compared adjunct vs. argument PP modifiers
in surface violations of principle C as well as underlying ones, yielding a 2 x2 design.
Analyzing data from 75 participants, they report no significant difference between
responses for the referent contained in the PP (#z¢ countess) in the ‘wh, adjunct’ and
‘wh, argument’ condition, likewise concluding that PP modifiers do not reconstruct.

(6)  Item structure by Bruening and Al Khalaf (2019, pp. 254-255)

a. (wh, argument) The chambermaid told me which portrait of the
countess she considered to be the most valuable.

b. (wh, adjunct) The chambermaid told me which portrait in the countess’s
collection she considered to be the most valuable.

c. (no wh, argument) The chambermaid told me that she considered one
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particular portrait of the countess to be the most valuable.
d. (no wh, adjunct) The chambermaid told me that she considered one
particular portrait in the countess’s collection to be the most valuable.

Stockwell, Meltzer-Asscher, and Sportiche (2021), while using items similar
to Adger et al. (2017), varied underlying c-command instead of movement by
comparing causatives to transitives. They additionally manipulated dependency
length, but did not include a comparison between adjuncts and arguments.
Participants were asked what the sentence was about, judging the naturalness
of two readings on a sliding Likert scale from O to 7. One reading indicated
coreference (A4 picture that Harry framed) and the other one disjoint reference
(A picture that someone else framed). Based on the data from 223 participants,
the authors conclude that there is reconstruction due to a mean rating of 5.67 for
the unnamed referent and 1.95 for Harry in the condition ‘violation, short’. The
significance of the effect vanished in ‘violation, long’” as well as in ‘no violation,
short’.

(7)  Item structure by Stockwell, Meltzer-Asscher, and Sportiche (2021, p. 206)

a. (violation, short) Which picture of Harry did he frame __?

b. (violation, long) Which picture of Harry did Meghan say he framed ___
?

c. (no violation, short) Which picture of Harry _ made him laugh?

d. (no violation, long) Which picture of Harry ___ made Meghan say he
has good taste?

In a follow-up study closely matching the previous one, Stockwell, Meltzer-Asscher,
and Sportiche (2022) included argument vs. adjunct PPs instead of varying the
distance of movement. Based on data from 275 participants, they report a mean
rating of 2.19 for the coreferent reading for arguments, and a rating of 3.24 for
adjuncts in the presence of a violation. This contrast is statistically significant,
taken by the authors to indicate that there is an argument-adjunct asymmetry.

(8) Item structure by Stockwell, Meltzer-Asscher, and Sportiche (2022, p. 147)

a. (violation, argument) Which picture of Harry did he frame ___?

b. (violation, adjunct) Which picture arranged by Harry did he frame _ ?

c. (no violation, argument) Which picture of Harry _ made him laugh?

d. (no violation, adjunct) Which picture arranged by Harry __ made him
1

augh?

Salzmann, Wierzba, and Georgi (2023) investigated the phenomenon in German
with yet another kind of experimental task. As in the experiment by Bruening
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and Al Khalaf (2019), there were two matching referents in the sentence, but also
two yes-no questions per trial. One of them asked whether the sentence could
be understood such that the referent in the PP modifier (embedded referent, i.e.
Hanna), in the case of the item presented here, overheard a comment, while the
other task asked the same about the referent in the matrix clause (matrix referent,
i.e. Lisa). The relevant measure is the proportion of yes-responses to the question
about the embedded referent. The authors contrasted the grammatical function
of the NP, whether it was moved or in situ, and whether the PP modifier was
an argument or adjunct.’ Based on data from 32 participants, the authors report
that coreference with the embedded referent elicited positive reponses in 35.9%
of the observations for both the condition object, moved, argument and object,
moved, adjunct. The proportion of yes-responses to the condition subject, moved,
argument and subject, moved, adjunct were at 50.8% and 51.6%, respectively.
The authors report a significant effect of GRAMFUNC, but no significant effect of
the argument-adjunct distinction, concluding that both arguments and adjuncts
reconstruct in German. Relatively high coreference rates led to the conclusion
that principle C is violable in German.

(9)  Item structure by Salzmann, Wierzba, and Georgi (2023, pp. 602-603)
a. Object, moved, argument

Lisa erzahlt, welche Geschichte iiber Hanna
Lisa-NOoM recount-3sG which story-acc about Hanna-aAcc
sie _ argerlich fand.

she-NoM upsetting find.psT.3sG

‘Lisa recounts which story about Hanna she found upsetting.’
b. Object, moved, adjunct

Lisa erzahlt welche Geschichte im Buch iber
Lisa-NoM recount-3sG which story-acc in.DAT book-DAT about
Hanna sie ___ argerlich fand.

Hanna-Acc she-Nom upsetting find.psT.3sG

‘Lisa recounts which story in the book about Hanna she found upsetting.’
c. Subject, moved, argument

Lisa erzahlt, welche Geschichte iiber Hanna
Lisa-NoM recount-3sG which story-NoMm about Hanna-Acc
sie verargert hat.

she-accupset  have.psT.3sG

‘Lisa recounts which story about Hanna has upset her.’
d. Subject, moved, adjunct

$Due to space restrictions, the in situ conditions are omitted from (9). They featured embedded
that-clauses.
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Lisa erzahlt, welche Geschichte im Buch uiber
Lisa-NoM recount-3sG which story-NoMm in.DAT book-DAT about
Hanna ___sie verirgert hat.

Hanna-acc she-acc upset  have.psT.3sG

‘Lisa recounts which story in the book about Hanna has upset her.’

To summarize, two groups argue that PP modifiers never reconstruct in English,
one group argues that argumental PP modifiers do, and the group studying German
argues that all types of PP modifiers reconstruct, concluding that it is principle
C rather than reconstruction that is compromised. Despite aiming to test the
same phenomenon, the experimental data are not straightforwardly comparable
due to the use of different methods. Further confounding factors include the
experimental design, item complexity and structure. It is also reasonable to
assume that researchers interpret the data differently. While syntactic theory
makes categorical predictions, the results obtained do not depict these extremes.
Experiments show that participants respond positively to a supposed principle C
violation in 20-50% of the cases. Speakers therefore seem to have tendencies at
most, which is expected based on reports of non-syntactic factors making principle
C violations acceptable (Gor 2020; Temme and Verhoeven 2017; Varaschin,
Culicover, and Winkler 2023), and work arguing for the importance of linear
order in binding (Bruening 2014). The subsequent section critically reviews the
limits of what we can conclude based on the data so far.

2.1.3 Evaluation of previous experiments

2.1.3.1 Methodological differences

We now delve into the differences between the previous studies with respect to
the methods they have employed. Adger et al. (2017) collected yes-no responses
to a question asking about coreference with the only matching referent in the
sentence. They did so by highlighting the R-expression and the pronoun, and
asking if participants could use the sentence when the two referred to the same
individual. Sentences were presented without context. Only those participants
who passed a test where they had to indicate the impossibility of coreference with
surface-level principle C violations were included in the sample.

Bruening and Al Khalaf (2019) collected a forced choice response between the
two matching referents in the sentence, measuring which referent was preferred
among participants. Although we cannot tell whether participants truly disallow
a referent, the authors argue that the preference-based task is fairly simple and
natural. If a grammatical constraint rules out either referent, responses should be
close to zero, while chance level performance would indicate no such constraint.
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It is acknowledged that other factors, such as word order and the alternation
between cataphoric and anaphoric reference may distort the picture further. The
authors mention that rates should be ‘significantly different from zero’ if there is no
reconstruction, though it is unclear what exactly counts as significantly different.
Sentences were presented without context in this experiment, too.

Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022) used a sliding Likert
scale for each intended reading ranging from O to 7, arguably the most complex
method. In the relevant condition, participants had to judge the naturalness of
the reading violating principle C and of the reading where the pronoun referred
to an unknown referent. There were thus two independent tasks per trial. In
this experiment, too, sentences were presented without specific contexts, but
participants were informed before the experiment that they should imagine being
at a party and joining an ongoing conversation. Although the aim of this complex
task was likely to allow for more nuanced responses, the authors report that the
mean ratings of the two readings in each condition add up roughly to 8.0. This
indicates that an increased rating for one reading led to a decreased rating for the
other reading. Rather than improving the precision of the measurement, it appears
that the complexity encouraged people to engage in simplification strategies of
their own.

In the experiment by Salzmann, Wierzba, and Georgi (2023), participants had to
complete two forced choice tasks. The two questions were whether the sentence
could be interpreted such that (i) the referent in the matrix clause could corefer
with the pronoun or (ii) the referent in the PP could corefer with the pronoun,
respectively. The intention was to collect explicit judgments on both interpretive
options. In addition, the authors informed participants that the sentences may
have multiple interpretations, even if one of them is more readily available than
the other, and that they should consider each of the options carefully. In a
training sequence before the experiment, participants were shown an ambiguous
sentence to illustrate this point (Maria hat Anna besucht, weil sie nett ist ‘Mary
visited Anna because she is nice’). Though other groups do not report about their
instructions in as much detail, it appears that Salzmann, Wierzba, and Georgi (2023)
explicitly communicated the intention of the task to their participants, which on
the one hand, ensures that they understood it, but on the other hand, may also
encourage participants to spend more time thinking about the items and being less
spontaneous with their judgments. In general, there is nothing inherently wrong
about instructing participants more explicitly or inviting them to think about their
responses. However, in the case of coreferent judgments, which are known to
be highly susceptible to pragmatic factors, participants may end up accepting the
coreferent reading regardless of a syntactic violation if they take enough time to
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contemplate.

While there is some level of uncertainty associated with giving people only
one forced choice task, providing them with more complex tasks and instructing
them to consider each option carefully may induce a bias to be more accepting
and potentially consider non-syntactic cues that may facilitate the acceptability
of a violation. Given the involvement of non-syntactic factors in coreference
resolution, these factors may have additionally influenced the outcomes.

2.1.3.2 Item structure

Let us now turn to the differences between the experimental items themselves
across studies. Authors vary with respect to whether they presented participants
with interrogative or declarative sentences embedding the wh-dependency. This
coincides with the presence of an alternative referent that the pronoun could
saliently refer to.

(10) a. Adgeretal.(2017)

Which side of Elizabeth does she prefer?

b. Bruening and Al Khalaf (2019)
The chambermaid told me which portrait of the countess she
considered to be the most valuable.

c. Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022)
Which picture of Harry did he frame?

d. Salzmann, Wierzba, and Georgi (2023)

Lisa erzahlt, welche Geschichte iiber Hanna
Lisa-NOM recount-3sc which story-acc about Hanna-aAcc
sie argerlich fand.

she-NoM upsetting find.PST.3sG

‘Lisa recounts which story about Hanna she found upsetting.’

Notice the three-way opposition in previous experiments regarding alternative
referents: in the case of Adger et al. (2017), the possibility of an alternative referent
was not mentioned at all, Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022)
gave participants scales to assess coreference with the referent in the sentence
and someone else, while Bruening and Al Khalaf (2019) and Salzmann, Wierzba,
and Georgi (2023) included a named alternative referent in their experimental
items. If not given an alternative at all or if the alternative is not particularly salient,
participants may be biased to resolve pronominal reference with whatever referent
is available (Gordon and Hendrick 1998). It is therefore unclear if, in the case of
Adger et al. (2017), fairly high coreference rates were obtained because there was
no reconstruction, or if people simply chose the referent present in the sentence
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because it is less costly than postulating another referent in the discourse model
without any prompt to do so. On the other hand, the properties of the alternative
referent included by Bruening and Al Khalaf (2019) and Salzmann, Wierzba, and
Georgi (2023) may have the opposite effect. In both experiments, the referent
was the subject of the matrix clause, making it a strong contender for coreference
and a potential distraction from the embedded referent. Participants may have
responded less favorably to the referent in the PP simply because the alternative
referent was extremely prominent.

There are also some potential confounds resulting from the choice of verbs. In
particular, Salzmann, Wierzba, and Georgi (2023) used psych verbs to maintain
minimal pairs across conditions with subject and object extraction, allowing for
pairs such as which story about Hanna delighted her and which story about
Hanna she found delightfil. Temme and Verhoeven (2017) argue that affectedness
can increase the acceptability of principle C violations particularly in German,
meaning that higher coreference rates should be obtained with psych verbs than
transitive verbs. However, in that case one may find that varying verb type across
different conditions of the same item plays a role, and arguably, this would lead
to greater variability across items than consistently using verbs with potential
confounds. The next section discusses the experimental designs, in particular the
control construction(s) that the supposed underlying principle C violation has been
compared to in the existing studies.

2.1.3.3 Experimental designs

We now examine the experimental designs employed by previous researchers in
more detail. Adger et al. (2017) did not collect data for PP modifiers functioning
as adjuncts, only arguments, given that reports in the literature converge about
the former but not the latter. All authors collected responses to surface violations
of principle C, intended as a baseline as to what response a violation should
elicit.* Salzmann, Wierzba, and Georgi (2023) and Stockwell, Meltzer-Asscher, and
Sportiche (2021, 2022) additionally used items where only underlying c-command
was manipulated without changing the linear order of the R-expression and the
pronoun. Salzmann, Wierzba, and Georgi (2023) varied the grammatical function
of the extracted phrase, while Stockwell, Meltzer-Asscher, and Sportiche (2021,
2022) used causative constructions such as which picture of Harry made him laugh,
comparing them to regular transitives to achieve this distinction.

The divide between the groups arguing for and those arguing against the

“In the case of Adger et al. (2017) and Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022),
movement was not included as an experimental factor, supplying merely descriptive statistics for
these items.
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reconstruction of PP modifiers corresponds to the use of c-command as an
experimental factor. Recall that Salzmann, Wierzba, and Georgi (2023) and
Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022) argue that there is
reconstruction while Adger et al. (2017) and Bruening and Al Khalaf (2019)
argue that there is not. In the former groups’ experiments, items without an
underlying principle C violation allow for coreference more readily than ones
where reconstruction leads to a violation. The experiments by Adger et al. (2017)
and Bruening and Al Khalaf (2019) base their arguments on the observation that
supposed underlying violations are indicated to be possible much more frequently
than surface violations of principle C, which, however, is confounded with the
linear order of the pronoun and the R-expression Adger et al. (via controls in the
case of 2017). The evidence provided by Salzmann, Wierzba, and Georgi (2023)
and Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022), on the other hand,
provides straightforward information on the relevance of c-command. The review
of experimental designs in this section highlights that previous claims have been
made on quite disparate grounds, making the experiments difficult to evaluate
side by side. This is why interpreting the findings and placing them into context is
particularly important. In what follows, we take a closer look at the different ways
in which previous authors chose to do this.

2.1.3.4 Interpreting the results

To contextualize previous authors’ conclusions, it is crucial to understand how they
interpret their results. Groups measuring proportions of responses unanimously
report them to be below chance for the condition in which a principle C violation
is predicted to occur, yet interpret this below-chance performance in different
ways. The groups arguing against reconstruction, i.e. Adger et al. (2017) and
Bruening and Al Khalaf (2019), rely on the observation that responses indicating
the possibility of or the preference for coreference between the pronoun and the
R-expression are well above zero. They argue that if there was a grammatical
constraint, these kinds of results would be unexpected, especially because they
found that responses were below 10% in items where a principle C violation
without movement is involved. The authors therefore conclude that PP modifiers
do not reconstruct based on a contrast between items with and without movement.
Salzmann, Wierzba, and Georgi (2023) also find coreference rates well above
zero but below chance in conditions with PP modifiers functioning as arguments
(35.9%). Crucially, however, they reach a different conclusion due to separating
linear precedence from underlying c-command by comparing object and subject
extraction (instead of surface vs. underlying violations of principle C, where a
null result would indicate full reconstruction). Because coreference rates differ by
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roughly 15% between the conditions with and without an underlying principle
C violation, and this effect is statistically significant, they conclude that there is
reconstruction. They further argue against an argument-adjunct asymmetry in
German because the exact same coreference rate was obtained with argument
and adjunct PPs. We see, therefore, that similar coreference rates are interpreted
in different ways depending on what comparisons research groups have included.
Designs relying on a null effect, such as Adger et al. (2017) and Bruening and
Al Khalaf (2019), are difficult to evaluate given that one has to rely on an arbitrary
threshold-based reasoning (for a thorough discussion, see Salzmann, Wierzba, and
Georgi 2023).

Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022) collected judgments on
a scale for each available reading rather than a binary coreference judgment. In their
first experiment where the effect of distance was tested with PP arguments, they
report that the coreferent reading scored a mean rating of 1.95, while the reading
where the pronoun referred to an unnamed referent scored a mean rating of 5.67.
They argue in favor of reconstruction because the rating for the unnamed referent
increases if a violation is present. In their second experiment, the mean rating
for the coreferent reading with PP arguments was 2.19 and 3.24 for PP adjuncts.
Because this contrast is statistically significant, the authors argue that there is
an argument-adjunct asymmetry in English. Recall that this group also isolated
c-command from linear order by comparing causative and transitive structures.
The experiment revealed a higher mean rating for the coreferent reading in the
absence of a principle C violation, leading the authors to conclude that PP modifiers
do reconstruct.

Recall that Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022) hypothesize
that participants may have responded with preferences rather than possibilities.
This is supported by the observation that the mean ratings of the two readings in
each condition add up to roughly 8.0, indicating that an increase of one reading’s
rating led to the decrease of the other’s rating. Notice also that the authors interpret
an increased rating for the alternative referent as an indicator for a principle c
violation rather than focusing on whether the rating for the embedded referent
decreased. The definition of a principle C effect is the unavailability of coreference
with the R-expression that is c-commanded by the pronoun, not the prominence
of alternatives. The results of Stockwell, Meltzer-Asscher, and Sportiche (2021,
2022) thus may be quite similar to those obtained by Bruening and Al Khalaf
(2019), but the groups crucially differ in how they interpret them. For Stockwell,
Meltzer-Asscher, and Sportiche (2021, 2022), determining whether there is a
principle C reconstruction effect is based on two components: the decrease of
ratings for the named referent as well as the increase of ratings for the unnamed
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referent. That is, while mean ratings for the coreferent reading may look similar
in the argument and adjunct conditions (reflected in the lack of a significant main
effect of RELATION reported by Stockwell, Meltzer-Asscher, and Sportiche 2022), it
is crucially the larger increase of the mean rating for the unnamed referent that leads
the authors to the conclusion that there is an argument-adjunct asymmetry (the
significant interaction of RESPONSE and RELATION). For Bruening and Al Khalaf
(2019), and arguably also Adger et al. (2017), the possibility of coreference with
the R-expression in the PP being well above zero is taken to indicate that there
cannot be a syntactic violation. These differences in what researchers decide
to focus on reveal a fundamental problem—syntactic theory makes categorical
predictions, yet the data do not reflect them. It is up to the researcher to tease
apart the confounds and identify the confounding factors that may lead to the
observed results. The fact that in most studies, a threshold-based reasoning needs
to be adopted to interpret the data creates problems due to the lack of objective
parameters.

Running experiments is not only a welcome addition to introspective data, it is
necessary if the introspective judgments diverge. However, if supposedly objective,
experimental evidence seems to further fuel the debate rather than settle it, we
need to investigate whether the experimental design and methods are causing this.
The existing experiments, when compared, reveal a lot about what to consider
when studying principle C reconstruction experimentally. However, they do not
provide a definitive answer to whether principle C reconstruction exists. [ came
up with two experiments following up on the work by Salzmann, Wierzba, and
Georgi (2023), focusing on the experimental task and the presence of an alternative
referent in the target item, while keeping the lexical content of the items consistent.
By doing so, the novel data allow us to verify how much of the discrepancy between
the results stems from actual properties of principle C reconstruction, and how
much is indebted to methodological and item-related confounds.

2.2 Experiments

2.2.1 Baseline

Before presenting the novel experiments on principle C reconstruction in German,
[ discuss the baseline study by Salzmann, Wierzba, and Georgi (2023) in more detail.
Although the following investigation is on German, given that the manipulations
are rather methodological and not language-specific, the findings should hold
cross-linguistically. To reiterate briefly, one of the experiments by Salzmann,
Wierzba, and Georgi (2023) investigated whether there was an argument-adjunct
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asymmetry in the reconstruction of PP modifiers, which is the experiment
discussed herein. The authors manipulated the factors MOVEMENT (moved vs.
in situ), GRAMFUNC (subject vs. object) and sTaTUS (argument vs. adjunct).
The relevant conditions for the current matter are ‘moved, subject, argument’
and ‘moved, object, argument'—focusing on the methods, the argument-adjunct
asymmetry will not be included in the experiments. Each target item contains
a wh-extracted NP with a PP argument modifying it. The PP contains an
R-expression matching the features of the pronoun that linearly follows it in the
sentence. This extraction dependency is embedded into a matrix clause containing
another matching R-expression. The example in (11) repeats the item structure of
the two conditions discussed hereafter:

(11)  Item structure by Salzmann, Wierzba, and Georgi (2023)
a. Object, moved, argument

Lisa erzahlt, welche Geschichte tiber Hanna

Lisa-NoM recount-3sG which story-acc about Hanna-Acc

sie ___ argerlich fand.

she-NOM upsetting found

‘Lisa recounts which story about Hanna she found upsetting.’

Can the senlence be understood such that...

Lisa found a story upsetting? [0 yes T no
Hanna found a story upsetting? Oyes O no

b. Subject, moved, argument

Lisa erzahlt, welche Geschichte iiber Hanna
Lisa-NoM recount-3sG which story-Nom about Hanna-Acc
sie verargert hat.

she-acc upset  has

‘Lisa recounts which story about Hanna has upset her.’

Can the sentence be understood such that...

A story has upset Lisa? Oyes O no
A story has upset Hanna? O yes O no

Using a Latin square design, the experiment tested 32 items in eight conditions
in addition to 44 distractors. Items were not accompanied by a context sentence.
32 native speakers of German were recruited over Prolific. Participants were
instructed to read each item carefully. They were also explicitly instructed to
consider both of the interpretations offered, noting that in some cases, both may
be possible. Items were presented in a randomized order. Two forced choice
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questions were shown per sentence, one assessing coreference with the matrix
referent and the other with the embedded referent. The order of the two questions
was likewise shown in a randomized order. Table 2.1 shows the results.

Phrase Arg/adj Movement | Q matrix Q embedded
object argument in situ 97.8% 7.0%
object argument moved 94.5% 35.9%
object  adjunct in situ 96.9% 7.8%
object  adjunct moved 96.9% 35.9%
subject argument in situ 93.0% 65.6%
subject argument moved 95.3% 50.8%
subject adjunct in situ 96.1% 55.5%
subject adjunct moved 96.1% 51.6%

Table 2.1: Results of experiment 2 reported in Salzmann, Wierzba, and Georgi
(2023, p. 38), conditions tested in experiments reported herein are highlighted.

The authors report a significant simple effect of GRaAMFUNC within the levels
moved and argument. Coreference rates with the referent in the PP illustrated by
Figure 2.1, meaning the proportion of yes-responses to the respective question,
were 35.9% in the object, argument, moved (11a) and 50.8% in the subject,
argument, moved condition (11b). The proportion of positive responses to the
question about coreference with the matrix referent was above 90% across all
conditions, indicating that participants understood the task. The authors take the
findings to indicate that PPs functioning as arguments reconstruct, acknowledging
that surface position matters as well based on an effect of MOVEMENT.

1

0.6

Coreference rate

0.3

0.0

obj,emb obj,matrix subj,emb subj,matrix
Condition + task

Figure 2.1: Coreference rates across conditions in experiment 2 reported in
Salzmann, Wierzba, and Georgi (2023). Error bars indicate standard error.

The authors include a discussion of why coreference rates are neither close
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to 0% nor to 100%, just like in the experiments on English. They speculate
that non-syntactic factors may be at play, addressing two prominent accounts in
follow-up experiments. One of them assessed whether parallel function of the
R-expression and the pronoun had an effect, the other whether subjects were
particularly prominent referents. Neither of the experiments yielded a significant
outcome. The authors therefore conclude (i) that there is reconstruction for PP
modifiers, and (ii) that principle C informs coreference possibilities, although it is
a violable constraint in German.

There are some remaining issues, however, that receive no straightforward
explanation. The contrast between the conditions object, argument, moved and
subject, argument, moved is arguably low at 14.9%. If the source of the contrast is
a principle C violation under reconstruction, one would expect a contrast similar
to the one found between object, argument, in situ and subject, argument, in situ,
which is at 58.6% . The authors note that participants may vary with respect to
how much they prefer anaphoric over cataphoric reference, since the pronoun
precedes the referent in in situ conditions, but follows it in moved conditions.
However, this is in conflict with the conclusion that reconstruction is robust
and that it is principle C that is violable in German—the effect of the principle C
violation in in situ conditions is much more pronounced than in moved conditions.®
Further, no difference in coreference rate is obtained between arguments and
adjuncts in the reconstructing conditions. This is in line with the view that
there is no argument-adjunct asymmetry. However, note that those arguing
against the asymmetry maintain that neither adjuncts nor arguments should show
reconstruction effects, while the authors conclude the opposite, arguing that both
types of PPs reconstruct in German. This entails cross-linguistic variability. Note
also that the coreference rates in the subject, in situ conditions are still fairly low at
65.6% and 55.5%, respectively, despite the absence of a syntactic violation. They
crucially also differ quite substantially despite no difference in linear and structural
precedence as well as c-command. Syntactic theory predicts equal availability
of coreference in both of these conditions. This demonstrates that cataphoric
reference is dispreferred regardless of a violation.

Salzmann, Wierzba, and Georgi (2023) designed the instructions, task and item
structure with a lot of attention to detail. While the aim was to eliminate ambiguity
both for the participants as well as the interpretability of the data, the level of
precision made the experiment particularly demanding. Note that participants
were presented 78 items with two questions each. The results may be skewed
if participants became inattentive in later trials. Furthermore, the high saliency

>Nonetheless, linear order and c-command coincide in the in situ conditions, making it difficult
to determine which of the two produces the contrast.
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of the matrix referent suggests that it may have distracted participants from the
embedded referent, introducing another unwanted bias in the experiment. To
investigate these issues in particular, two experiments were designed constituting
simplified versions of the study by Salzmann, Wierzba, and Georgi (2023). The first
experiment, which we turn to in the following section, departs from the original
by including only one forced choice task per trial.

2.2.2 Experiment 1: simplification of the task
2.2.2.1 Materials

In the first experiment, the 32 items from experiment 2 by Salzmann, Wierzba, and
Georgi (2023) were used, including only the conditions object, argument, moved
and subject, argument, moved.

(12)  Context:

Bei Lisas und Hannas Familienfest wurden peinliche

at Lisa’s and Hanna’s family.party AUX.PST.PASS embarrassing-pL
Geschichten aus ihrer Kindheit erzahlt.

story-pL from 3pL.POss.DAT childhood tell.pTcp

‘At Lisa’s and Hanna’s family reunion, embarrassing stories from their
childhood were told.’

a. Object, matrix

Lisa erzahlt, welche Geschichte iiber Hanna

Lisa-NoM recount-3sG which story-acc about Hanna-Acc

sie ___ argerlich fand.

she-NOM upsetting found

‘Lisa recounts which story about Hanna she found upsetting.’

Lisa found a story upsetting. O yes O no
b. Subject, matrix

Lisa erzahlt, welche Geschichte tiber Hanna o
Lisa-NoM recount-3sG which story-NoMm about Hanna-Acc
sie verargert hat.

she-acc upset  has

‘Lisa recounts which story about Hanna has upset her.’
A story has upset Lisa. O yes O no
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c. Object, embedded

Lisa erzahlt, welche Geschichte iiber Hanna

Lisa-NOM recount-3sG which story-acc about Hanna-acc

sie _ argerlich fand.

she-NOM upsetting found

‘Lisa recounts which story about Hanna she found upsetting.’

Hanna found a story upsetting. O yes O no
d. Subject, embedded

Lisa erzahlt, welche Geschichte tiber Hanna

Lisa-NoM recount-3sG which story-NoMm about Hanna-Acc

sie verargert hat.

she-acc upset  has

‘Lisa recounts which story about Hanna has upset her.’

A story has upset Hanna. U yes U no

Additionally, 24 target items from another experiment exploring a different
research question were presented. Eight unambiguous distractors were also
included. Before testing started, participants were guided through three training
trials, including feedback explaining the logic of the task. Targets items were
distributed in a 2 x2 Latin square design.

2.2.2.2 Method

Participants were presented a single coreference judgment task per trial. Par-
ticipants only had to decide whether the pronoun could refer to either of the
referents, varying which referent the task was about across trials. Metalinguistic
terms were avoided by repeating the sentence with the intended reading (cf.
Salzmann, Wierzba, and Georgi 2023). Each sentence was accompanied by a
neutral context introducing both referents, aiming to mitigate the prominence
of the matrix referent by having both referents present in the discourse before
encountering them in the target item. Whether the wh-phrase was an object or a
subject was encoded as the factor cramrunc. This factor was fully crossed with
another factor, REFERENT, encoding whether the task inquired about the matrix
or the embedded referent, with the matrix conditions serving as a sanity check.
In subject conditions, both the surface and the base position of the extracted
phrase c-commands the pronoun, i.e. there should be no principle C violation
regardless of reconstruction, and coreference between the embedded referent
and the pronoun should always be possible. In object conditions, however, the
surface position of the displaced phrase c-commands the pronoun, but under
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reconstruction, this relation is reversed, i.e. the pronoun c-commands the base
position of the displaced phrase, yielding a principle C violation.

2.2.2.3 Participants

A total of 175 participants were recruited over the platform Prolific, with
mean age 32.09, n = 87 identifying as male, n = 84 as female, and n = 4 as
non-binary. Monetary compensation was provided for everyone who completed
the experiment successfully. Participants were native speakers of German living
and raised in Germany (76.3%), Austria (19.08 %) or Switzerland (4.62%). The
experimental conditions object, matrix and subject, matrix served as attention
checks, with failure to indicate coreference with the matrix referent in more than
20% of cases leading to exclusion. This threshold was also implemented to assess
whether participants understood the task and considered coreference possibilities
rather than preferences. Based on this criterion, 25 participants were excluded.

2.2.2.4 Procedure

The experiment was set up using the platform L-Rex (Starschenko and Wierzba
2024). Participants were instructed to read the items carefully, but to decide
based on their first impression. They were also encouraged to use the comment
function in case they felt that the forced choice task alone did not fully express their
judgment. The sentences were displayed simultaneously with the context, the latter
in italics. The question was shown below the sentence with the answer options
yes, indicating coreference between the respective referent and the pronoun, and
no, indicating disjoint reference. The first block included the training items in
non-randomized order, first showing an example of coreference, then disjoint
reference, and an ambiguous sentence as the third example. Participants were
explicitly guided through this training sequence and were given feedback indicating
that yes should be chosen in cases of ambiguity. This was done to ensure that the
experiment assessed coreference possibilities, not preferences. The second block
contained target items, pseudodistractors and distractors in pseudo-randomized
order, such that two items from the same set of materials were never shown
consecutively.

2.2.2.5 Hypotheses

Assuming that the mediocre proportions of coreference reported by Salzmann,
Wierzba, and Georgi (2023) are due to the complexity of the experimental task,
and that their conclusions about reconstruction are correct, the majority of
responses in the condition object, embedded should be no. Responses indicating
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coreference with the referent in the sentence are expected to occur in 25% or
less of the observations in object, embedded. Simultaneously, the majority of
responses in the condition subject, embedded should be yes, given that there is
no principle C violation. Responses indicating the possibility of coreference
are expected to occur in around 75% of the observations, indicating above
chance performance. Neither floor nor ceiling effects were expected in either
condition due to non-syntactic influences on coreference.® Overall, simplifying
the experimental task is expected to yield clearer results than found in previous
work. This should manifest in a significant main effect of GRAMFUNC if principle C
reconstruction is a robust syntactic constraint based on c-command. On the other
hand, if PP modifiers do not reconstruct, we expect no pronounced difference
between the conditions object, embedded and subject, embedded, meaning no
significant effect of GRAMFUNC.

2.2.2.6 Results

Coreference rates across conditions are illustrated in Figure 2.2. Participants
chose the answer yes, indicating the possibility of coreference, in 19.4% of
the observations in the condition object, embedded, and in only 26.4% of the
observations in the condition subject, embedded. At the same time, coreference
rates in conditions inquiring about the matrix referent are between 96.1% and
98.8%.

Figure 2.3 visualizes the crucial information regarding how individual par-
ticipants’ responses change from one condition to the other. Only 42.7% of
participants show an effect in the predicted direction, while 57.3% show the
opposite or no effect at all. Even among the 42.7 %, the increase from object to
subject condition is nowhere near the predictions of a syntactic constraint. There
are barely cases moving from below chance to above chance, let alone indicating
the clear possibility of the coreferent reading in the subject condition and the
opposite in the object condition. The directionality in the data along with the
visual cues is in line with the statistical models, or rather, the problem of fitting
any. The data were analyzed in R (R Core Team 2024), modeled by a generalized
linear mixed effects model using the g/mer function with the family ‘binomial’ (logit
link) and the optimizer ‘bobyqga’ (D. Bates et al. 2015). The model only included
the conditions asking about the embedded referent, since the conditions inquiring
about the matrix referent solely served as a sanity check.

®The justification for the cut-off points at 25 and 75% are based on the previous study by
Salzmann, Wierzba, and Georgi (2023), who found coreference rates around 35-50%. Since the
aim of the study was to amplify the contrast between the conditions, the expectation was that
coreference rates would be pushed further toward the extremes depending on the presence or
absence of a principle C violation under reconstruction.
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Figure 2.2: Coreference rates across conditions in experiment 1. Error bars indicate
standard error.
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Figure 2.3: Individual participants’ (n = 150) overall proportions of yes responses
in experiment 1 by condition. Points on y-axis indicate respective proportion
(ranging from O to 1 in steps of 0.125 based on eight observations per participant
per condition), lines connect individual participants’ proportions in the condition
obj,emb to subj,emb. Color indicates whether the direction of the effect conforms
to the predictions based on a principle C violation, thickness and opacity indicate
how frequent the respective combination of proportions from the two conditions
is in the data set.
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The data set was thus reduced to the two levels of GRAMFUNC as the conditions
object and subject. A conservative a-level of 0.05 was defined. The model included
arandom effects structure with varying intercepts and slopes for condition, for both
participants and items (Barr et al. 2013). Factors were treatment contrast coded
such that the intercept is the estimate of the baseline probability of yes-responses
in the subject condition. The estimated slope indicates the change in log-odds
from subject to object condition.

(13)  rating ~ phrase +
(1 + phrase | item) + (1 + phrase | participant)

GLMM Estimate (SE)
(Intercept) 1.96+ (0.27)
phrase 0.24 (0.16)
AIC 1871.64
BIC 191791
Log Likelihood -927.82
Num. obs. 2400
Num. groups: participant 150
Num. groups: item 32
Var: participant (Intercept) 6.60
Var: participant gramfunc 0.53
Cov: participant (Intercept) gramfunc -1.88
Var: item (Intercept) 0.55
Var: item gramfunc 0.15
Cov: item (Intercept) gramfunc -0.29

**xp < 0.001; **p < 0.01; *p < 0.05

Table 2.2: Coefficients estimated by the maximal model for experiment 1 before
log-transformation.

This maximal model revealed a perfect negative correlation of the random
intercepts and slopes: the higher the intercept of a participant, the lower their
slope. Because the model needs to estimate two values per participant and these
values have limited informativity due to the correlation, it is likely overfitting
and therefore not providing reliable estimates for the fixed effects. Two more
models were fitted. One excluded the correlation between the random effects,
the other one reduced them to include estimates for random intercepts only. A
Likelihood ratio test using the ‘anova’ function revealed that the more complex
model, despite its fitting problems, is superior to the models with a simplified
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random effects structure, indicated by a lower AIC and a significant p-value.
Still, the estimates suggest that the maximal model is compensating for noise
rather than identifying stable and interpretable effects. This is particularly evident
from inspecting the log-transformed estimates and confidence intervals, which
reveal that the model is estimating proportion of yes-responses to decrease from
object to subject condition, and it likewise overestimates the intercepts. The
log-transformed estimates and confidence intervals of the model including varying
intercepts and slopes are reported below using the function ggemmeans (Ludecke
2018), followed by the summary of the estimates from the maximal model in log
odds in Table 2.2. Significance testing revealed no significant effect of GRAMFUNC.
Estimates for the random effects by participants are extremely high. The following
discussion includes log-transformed estimates, see Table 2.3, with the estimate
on the log scale as shown in the table given in parentheses. The intercept by
participant, that is, the baseline response of individual participants, is estimated to
vary by 0.9986 (6.60).

X predicted std.error conf.low conf.high group
1 obj 0.920 0.229 0.880 0.947 1
2 subj 0.852 0.223 0.788 0.899 1

Table 2.3: Summary of log-transformed intercepts and confidence intervals
estimated by the maximal statistical model for experiment 1.

Given that we are dealing with proportions, that is, values between 0 and 1,
this indicates that participants are estimated to vary along the entire possible
range of responses. The corresponding slopes, i.e. the effect of the predictor
for individual participants, are estimated to vary by 0.6295 (0.53). On the other
hand, the baseline response by item is estimated to vary by 0.6341 (0.55), with
slopes estimated to vary by 0.5374 (0.15). The model thus also attributes a fair
amount of variability to the items. Notice that the estimates for the random effects,
particularly by participant, are much higher than for the fixed effects. To evaluate
how dominant the random effects truly are, a fourth generalized linear mixed
effects model was fitted, this time completely omitting the fixed effect, estimating
only the intercept and the random effects structure:

(14)  rating ~ 1 + (1 + phrase | item) + (1 + phrase | participant)

A likelihood ratio test comparing the generalized mixed effects model in (13) to
the model in (14) revealed that the latter model, i.e. the one entirely excluding the
effect of GRAMFUNC, has the superior fit based on a lower AIC and p-value.” The

"To the best of my knowledge, this is a fairly unusual scenario. Even if the predictor is not
improving the model’s fit, the superiority of the model with random effects only implies that
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dominance of random effects by participant found in the model is in line with the
data visualization in Figure 2.3.

2.2.2.7 Discussion

The evidence does not suggest that a principle C violation under reconstruction
played a role in determining participants’ responses in this experiment. Generally,
coreference rates are much lower than in the data collected by Salzmann, Wierzba,
and Georgi (2023), and in particular very low in the subject condition despite no
syntactic violation inhibiting coreference. It may be the case that the presence of a
matrix referent has a depressing effect on the coreference rate with the embedded
referent. There are two potential reasons: on the one hand, participants may be
choosing the embedded referent less frequently because the matrix referent is
simply too prominent. It is mentioned first in the sentence, it is the subject,
and neither of its positions is c-commanded by the pronoun. On the other
hand, it may further be preferred over the embedded referent because it is both
structurally and linearly more distant from the pronoun (cf. Adger et al. 2017;
Stockwell, Meltzer-Asscher, and Sportiche 2021). The overwhelming prominence
of the matrix referent is supported by comments provided by 18 participants in
the conditions inquiring about the embedded referent, some of which indicate
ambiguity, others specifically reinforcing the interpretation regarding the matrix
referent, which was not offered in the respective trials.

There may also be methodological reasons why coreference rates are generally
low. The simplified task may be a poor fit to address the research question as it is.
Since it is formulated as a forced choice task with the response options yes or 7o,
participants are essentially asked to evaluate the truth value of only one reading
of a potentially ambiguous sentence. This is not supported by the observation
that the matrix referent is given a positive response in nearly all observations.
However, one could argue that participants establish coreference with the matrix
referent much more readily based on the aforementioned prominence factors, and
simply do not consider the additional, weak possibility of the reading involving
the embedded referent to be problematic for the truth value judgment regarding
the matrix referent reading. Again, this is supported by participants’ comments
explicitly reinforcing the matrix referent reading despite being asked about the
embedded referent. Like in the experiments by Stockwell, Meltzer-Asscher, and
Sportiche (2021, 2022), participants may have responded based on preferences
rather than possibilities.

Closer inspection of the data distribution among participants reveals that the

omitting the predictor leads to a better understanding of the data. In other words, rather than
having no effect, the predictor appears to have a negative effect on the model fit.
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overall coreference rates are the result of computing the mean over extreme
inter-individual variability. This is particularly evident from how different statistical
models fit the data. Recall that the maximal model, though indicated to be a
better fit than a simplified version by a likelihood ratio test, (i) has severe fitting
problems due to a perfect negative correlation for random intercepts and slopes,
(ii) overestimates the intercepts in general, and (iii) estimates the predictor to have
an effect in the opposite direction than indicated by the overall coreference rates
in the observed data. Modeling under omission of the predictor revealed that a
model based solely on the random effects structure fit the data best, indicating
that the distribution of data is best explained in terms that completely ignore the
information of underlying c-command and therefore, a principle C violation under
reconstruction. Due to the additional confounds introduced by the design that are
discussed above, the conclusion that principle C does not play a role at all may
nevertheless be premature. Recall that participants were only asked about one out
of two readings per trial, potentially making the someone else response dispreferred
because the experimental task was poorly chosen altogether considering the fully
intended ambiguity of the items.

To summarize, the experiment did not provide data illustrating the previously
reported subject-object contrast more straightforwardly, it achieved quite the
contrary. Although this may be indebted to the method itself, it is noteworthy
that any potential effects traditionally associated with a principle C violation are
apparently quite easily overridden, particularly in the subject condition where
coreference is not inhibited by any syntactic factors. Under the assumption that
there is no principle C reconstruction, a more plausible scenario would involve
chance level results. The evidence so far seems to favor a view where relatively
low coreference rates are not determined by an underlying principle C violation,
but rather by the presence of a competing referent. This issue is explored in the
second experiment, which is outlined in the following section.

2.2.3 Experiment 2: omission of the matrix referent

2.2.3.1 Materials

In the second experiment, participants saw an interrogative sentence in each trial.
The sentence contained a displaced NP modified by a PP containing the only
referent in the clause, followed by a pronoun matching the referent (resembling
items by Adger et al. 2017; Stockwell, Meltzer-Asscher, and Sportiche 2021, 2022).
The study had a Latin square design.
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(15)  Object condition

[Welche Geschichte iiber Hanna] fand sie __ argerlich?
which story-Acc about Hanna-acc found she-Nom upsetting

‘Which story about Hanna did she find upsetting?’
What is this about?
00 Hanna found a story upsetting. [ Someone else found a story upsetting.

(16)  Subject condition

[Welche Geschichte iiber Hanna] _ hatsie verargert?
which story-Nom about Hanna-Acc has she-aAcc upset

‘Which story about Hanna has upset her?’
What is this about?
O A story upset Hanna. O A story upset someone else.

As in experiment 1, 24 target items exploring a different research question were
also presented. 12 unambiguous distractors were included, involving a referent and
a morphosyntactically mismatched pronoun, making only the response someone
else acceptable. Participants were guided through three training trials illustrating
the task.

2.2.3.2 Method

Participants were again given a single forced choice task per trial. This time,
they were asked what the presented sentence was about and had to decide
between two readings. The task thus resembles the task in the experiments by
Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022). Crucially, instead of
two scales judging the naturalness of the offered readings, it was a simple forced
choice task measuring preference between the only referent in the sentence
and someone else.® Again, metalinguistic terms were avoided by providing full
sentences with the intended reading. The order in which the response options were
shown was pseudo-randomized across trials. Sentences were not accompanied
by individual context. Instead, participants were given the instruction that
they should imagine being at a party and picking up snippets of conversations
(Stockwell, Meltzer-Asscher, and Sportiche 2021, 2022). Items only appeared in
two conditions based on the grammatical function of the displaced wh-phrase,

8Forced choice was used as an alternative given concerns by Stockwell, Meltzer-Asscher, and
Sportiche (2021, 2022) about participants not using the scales as they were intended.
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i.e. subject and object. Like in experiment 1, both the surface and the base
position of the extracted subject c-commands the object pronoun, and, if there is
reconstruction, a principle C violation should only occur in the object condition.

2.2.3.3 Participants

A total of 64 participants have been recruited over the platform Prolific, with mean
age 32.2, with n = 39 identifying as male, n = 24 identifying as female, and n =
1 identifying as non-binary. Monetary compensation was provided to everyone
who successfully completed the experiment. Participants fulfilled the same criteria
as in experiment 1 (4.69% from Austria, 92.19% from Germany, 3.12% from
Switzerland). It was made sure that none of the participants from experiment
1 took part in experiment 2. Although testing different methods with the same
participant pool is beneficial to reduce variability, due to data collection for both
experiments taking place within a short time window, the priority was to avoid
familiarization or adaptation effects from the first experiment affecting the results
of the second experiment. Distractors contained a referent and a pronoun with
mismatched ¢-features. Participants who chose the reading indicating coreference
between the two in at least 25% of the respective trials were excluded, leaving 60
participants in the sample.

2.2.3.4 Procedure

The experiment was set up using the platform L-Rex (Starschenko and Wierzba
2024). The instructions were the same as in experiment 1. The sentences were
shown one by one, with the question Worum geht es hier? “What is this about?’
being shown below them. The answer options were repetitions of the event
described in the sentence, as shown in (15) and (16).° The first block included the
training items in non-randomized order, showing two cases where the referent
in the sentence could corefer with the pronoun and one case where it could not
due to a morphosyntactic mismatch. The second block contained target items,
pseudodistractors and distractors in pseudo-randomized order, such that two
items from the same set of materials were never shown consecutively.

A reviewer asks whether participants were informed about the ambiguity of some sentences,
expressing concerns about participants choosing the someone else response over the embedded
referent due to being certain about its validity. While participants indeed were not explicitly
informed about some sentences being ambiguous, they were told that the study was about
preferences. Although the reviewer’s concerns are valid, we shall see that they do not seem
particularly relevant based on the results of the study.
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2.2.3.5 Hypotheses

This experiment measures preferences in contrast to the experiment by Salzmann,
Wierzba, and Georgi (2023) and experiment 1 reported herein. This has important
implications for the expected response rates. If the PP modifier containing the
referent reconstructs, coreferent readings should be dispreferred in the object
condition, with the embedded referent being chosen well below chance. In
the subject condition, chance level performance is expected due to the lack of
a syntactic violation. If there is no reconstruction, chance level performance
is expected in the object condition, too. Because it is a single forced choice
task between two referents, if the proportion to which the embedded referent
is chosen increases, the proportion to which the unnamed referent is chosen
automatically decreases. Chance level performance indicates no preference
for either of the readings. Generally, given the lack of an alternative, higher
proportions indicating coreference with the embedded referent are expected.
If an increase is observed only in the subject condition, this would indicate an
underlying principle C violation. if, however, participants choose the embedded
referent above chance across conditions, this would indicate a general bias to
resolve pronominal reference with any matching antecedent given in the discourse.

2.2.3.6 Results

0.9

0.6

0.3

Proportion of emb-ref responses

0.0

obj subj
Condition

Figure 2.4: Coreference rates across conditions in experiment 2. Error bars indicate
standard error.

Proportions of responses indicating coreference with the embedded referent
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Figure 2.5: Individual participants’ (n = 60) overall proportions of responses
indicating coreference with the embedded referent in experiment 2 by condition.
Points on y-axis indicate respective proportion (ranging from O to 1 in steps of
0.0625 based on 16 observations per participant per condition), lines connect
individual participants’ proportions in the condition 04y to subj. Color indicates
whether the direction of the effect conforms to the predictions based on a
principle C violation, thickness and opacity indicate how frequent the respective
combination of proportions from the two conditions is in the data set.

across conditions are illustrated in Figure 2.4. Participants chose the answer
indicating coreference with the embedded referent in 40.3% of the observations in
the object condition. In the subject condition, the embedded referent was chosen
in 54% of the observations, indicating no clear preference. There is no matrix
referent in the sentence, meaning coreference with it cannot be assessed as a sanity
check. Participants’ performance in the subject condition is in line with the lack
of a principle C violation. Confronted with the two possible readings, participants
show no clear preference for the embedded referent or the unnamed referent
(someone else). In the object condition, participants show a slight preference for
the option someone else, though this is not as strong as previously hypothesized.

Figure 2.5 shows the distribution of data among participants. Given the omission
of the matrix referent, participants each saw 16 items per condition, meaning that
the individual proportion of responses indicating coreference with the embedded
referent range from 0 to 1, increasing by 0.0625 at a time.

Based on Figure 2.5, it is clear that participants show a vast degree of variability.
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There is no clustering among participants around chance level. Much rather,
participants seem drawn toward the extremes. The majority of participants exhibit
combinations of response proportions that are in line with the predictions of
a principle C violation. However, pronounced slopes indicating a systematic
preference for coreference in the subject but not the object condition and thus a
syntactic violation, are extremely rare. 33.3% of participants show no effect at all
or a reverse effect.

The data were analyzed in R (R Core Team 2024) using a generalized linear
mixed effects model g/mer with the family ‘binomial’ (logit link) and the optimizer
‘bobyqga’ (D. Bates et al. 2015) and a conservative a-level of 0.05. The model
included a random effects structure with varying intercepts and slopes both per
participants and items. The estimates from the maximal model specified in (17)
are reported in Table 2.4.

(17)  rating ~ phrase +
(1 + phrase | item) + (1 + phrase | participant)

GLMM Estimate (SE)
(Intercept) -0.20(0.33)
gramfunc 1.19+ (0.18)
AIC 1768.23
BIC 1812.71
Log Likelihood -876.12
Num. obs. 1920
Num. groups: participant 60
Num. groups: item 32
Var: participant (Intercept) 4.86
Var: participant gramfunc 0.72
Cov: participant (Intercept) gramfunc 1.05
Var: item (Intercept) 0.59
Var: item gramfunc 0.02
Cov: item (Intercept) gramfunc -0.11

**%p < 0.001; **p < 0.01; *p < 0.05

Table 2.4: Coefficients estimated by the maximal model for experiment 2 before
log-transformation.

Significance testing revealed a significant effect of GRAMFUNC. As with the data
from experiment 1, this model too had fitting problems, revealing a perfect negative
correlation of random slopes and intercepts by item, but not by participant. The
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estimates for the random effects are quite large, i.e. the intercept by participant is
estimated to vary by 0.9923 (4.86), while the accompanying slopes are estimated
to vary by 0.6735 (0.72). By item, the intercept is estimated to vary by 0.6433
(0.59) and the slopes by 0.5049 (0.02). Model comparison with a simplified model
excluding random slopes revealed that the more complex model was nevertheless
superior based on a lower AIC and a significant p-value. However, this was again
accompanied by large confidence intervals, a slope that is estimated to be much
larger than the observed data, and a sign reversal. Upon suspicion that the model
was relying on the random effects rather than the fixed effect to derive the estimates,
another generalized linear mixed effects model was fitted omitting the predictor
GRAMFUNC altogether (identical to the formula in (14)). However, a likelihood ratio
test revealed that the model including the predictor was superior to the random
effects only model (p = 1.316e-08), indicating that GRAMFUNC is informative to
the model and improves its fit.

X predicted std.error conf.low conf.high group
1 subj 0.449 0.330 0.299 0.609 1
2 obj 0.727 0.393 0.553 0.852 1

Table 2.5: Summary of log-transformed intercepts and confidence intervals
estimated by the maximal statistical model for experiment 2.

The significance test using the maximal model, though possibly inflated, is
therefore not entirely misleading. The log-transformed estimates from the maximal
model including confidence intervals are summarized in Table 2.5.

2.2.3.7 Discussion

In this experiment, coreference rates increased compared to the previous studies
reported in section 2.2.1 and 2.2.2, respectively. This increase is particularly
dramatic because the experimental task requires a different interpretation of the
results. While in the previous experiment, participants were given a forced choice
task between yes and 7o concerning one interpretation of a sentence, experiment 2
forced participants to choose between two possible interpretations. In other words,
while in prior experiments each referent could score a 100% coreference rate
independently (within a single trial in the study by Salzmann, Wierzba, and Georgi
2023 and across trials in experiment 1 reported herein), in experiment 2, a 100%
choice rate of one referent automatically leads to a 0% choice rate of the other.
Participants are at chance level in the subject condition. There is a statistically
significant effect leading to 14% fewer responses indicating coreference with the
embedded referent in the object condition compared to the subject condition. This
shows that a principle C violation decreases the proportion of responses indicating
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coreference under reconstruction. The overall coreference rate of 40.3% also
indicates that isolating c-command as an experimental factor is crucial, since a
violation does not rule out the reading completely. Table 2.6 summarizes the
coreference rates of experiments 1 and 2.

obj (emb) subj (emb)
Experiment 1 19.4% 26.4%
Experiment 2 40.3% 54%

Table 2.6: Overall proportion of responses indicating coreference by condition in
experiments 1 and 2.

The simplification of the task was an attempt to approximate the setup used by
Stockwell, Meltzer-Asscher, and Sportiche (2021, 2022). The alternative referent,
which intended to ease resolution of pronominal reference in prior experiments,
was omitted due to the hypothesis that its presence was distracting from the
embedded referent. This turned out to be correct, participants were much more
willing to choose the embedded referent in this experiment, where they were
given no salient alternative. This is indicative of the importance of non-syntactic
factors, such as a trivial bias to assign reference to a referent already present
in the discourse (cf. Gordon and Hendrick 1998). The effect of GRAMFUNC is
significant, indicating that participants’ behavior is at least partially informed by the
presence or absence of an underlying principle C violation. The model indicating
the significance of this effect nevertheless had severe fitting problems, manifesting
in overestimation, large random effects, and a sign reversal. Further inspection
of variability through visualizing individual participants’ proportions of responses
by condition, see Figure 2.5, confirmed that while there is a tendency to respond
according to principle C, participants are generally scattered all across the range
of possible responses in both conditions. Inspecting individual participants’ data
is imperative for understanding the implications of this experiment. It is not the
case that participants are generally behaving close to chance level, or that there is
a clear clustering. The patterns observed in these data are not merely noisy, they
reflect that coreference resolution is guided by a number of factors. A principle
C violation under reconstruction, while appearing to be one of them based on
experiment 2, appears to play a variable role from participant to participant.

In sum, the experiment yielded a slightly more pronounced contrast between
subjects and objects and a significant effect, providing evidence in favor of principle
C reconstruction. This is further supported by individual participants’ slopes
that show an increase in responses indicating coreference from object to subject
condition. Consider that the magnitude of this effect does not compare to previous
hypotheses about an underlying principle C violation ruling out coreference
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entirely. While the coreferent reading is chosen less given an underlying principle
C violation than in the absence of such a violation, we observe a general bias to
resolve coreference with whatever referent is given in the sentence. The principle
C reconstruction effect does not hold universally across participants either. The
subsequent section places these findings in a broader context.

2.3 General discussion

2.3.1 Methodological comparison

We start with a discussion of the impact different methods have on the outcome,
which is the key issue I aimed to address with the two novel experiments. In the
original study by Salzmann, Wierzba, and Georgi (2023), the authors used two
forced choice tasks per trial assessing the possibility of either intended reading
of the sentence. There were two R-expressions matching the pronoun, one of
which was expected to be in disjoint reference with the pronoun in the object
condition, given a principle C violation under reconstruction. The authors report a
significant effect of GRAMFUNC, indicating that reconstruction has a negative effect
on the coreference possibility between the referent contained in the wh-extracted
phrase and the pronoun in the object condition, as predicted by principle C.
The authors conclude that principle C is a violable constraint in German, and
that there is evidence for reconstruction both for adjunct and argument PPs.
However, coreference in conditions without the relevant c-command relation in
the underlying structure likewise failed to elicit maximal coreference rates. In
experiment 1 reported herein, the experimental task was simplified to include
only one possible reading, aiming to minimize participants’ cognitive load and to
facilitate the consideration of both intended readings. The simplifications were
hypothesized to yield a more clear-cut result. Instead of increasing coreference
rates, this simplification further depressed them overall. The statistical model,
which was revealed to be a poor fit for the data under the inclusion of the
predictor GRAMFUNC, did not reveal a significant effect. While these findings are
clearly in conflict with the reports by Salzmann, Wierzba, and Georgi (2023), the
simplification of the task introduced a further confound due to asking participants
to judge a truth value for a single reading of an ambiguous sentence, thus not
being a suitable task for the provided item structure. Experiment 2 saw further
simplifications by omitting the matrix referent and providing participants with
a forced choice task between the reading where the pronoun referred to the
embedded referent and the reading where it referred to someone else, i.e. a
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referent not present in the discourse.!® Here, chance level performance is likely
indicative of the equal availability of both referents due to assessing the two
readings in relation to one another.!'" We observe near chance performance in
this experiment, with a significant effect of GRAMFUNC indicating the involvement
of principle C in guiding participants’ responses. The drastic increase in responses
indicating coreference with the embedded referent, however, also suggests that
participants prefer to resolve coreference with any referent given in the discourse,
even if it is dispreferred in a setup where a prominent alternative is available.

The overall fluctuation in coreference rates across experiments demonstrates
how participants’ choices are affected by the method that is chosen. This may
help understand why the experimental work on English principle C reconstruction
led to conflicting conclusions given the diverging methods and setups that were
employed (as discussed in section 2.2.3). The observation that coreference rates
can be manipulated via external, non-syntactic factors supports the view that an
underlying principle C violation is at best one out of many factors determining
coreference in A-dependencies. This has far-reaching consequences for the field of
theoretical syntax, where principle C reconstruction is widely used for determining
c-command relations among constituents as well as testing the properties of
movement types, under the assumption that only A-movement reconstructs.
Considering that such important classifications hinge on coreference judgments
often collected from lesser studied languages and using small samples of speakers
as well as items, whether the conclusions drawn from such tests tell us anything
at all is unlikely in light of the current findings. What is more, as the next section
highlights, the conclusions also differ substantially depending on the number and
type of speakers one examines.

2.3.2 Inter-speaker variability

This section is devoted to the discussion of variability between participants. The
statistical analysis revealed that inter-speaker variability contributes extensively

10A reviewer objects to the claim that experiment 2 is a simpler than experiment 1, arguing that
it does not reduce complexity, but rather relocates it from the item to the responses by including
an additional referent there in the form of someone else. This is a valid perspective since the task
itself is indeed not necessarily simpler. However, navigating the experiment as a whole likely is
simpler nonetheless. A named referent in the sentence, especially with highly prominent features
such as subjecthood and being mentioned first, is likely a greater distraction from the structure
we are actually interested in, i.e. the movement dependency, than an unnamed referent among
the response options. A consequence of reducing the item structure is that upon reading the
sentence, participants do not necessarily think of an alternative referent by default, making the
trials ultimately less demanding.

1TNote, however, that it may also be a result of uncontrolled pragmatic influences impacting
individual participants’ responses and canceling each other out in the overall proportions. Section
2.3.2 discusses this possibility in more detail.
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to the understanding of the data composition. Crucially, cases of participants
showing the predicted significant increase in coreference rate from object to
subject condition are sparse. Many of the participants even show entirely flat slopes,
indicating no difference at all between the presence or absence of an underlying
principle C violation, while some even show the reverse effect (as shown in Figures
2.3 and 2.5). Experiment 1 revealed that only 42.7% of participants showed an
effect, no matter how minor, in the predicted direction, while in experiment 2,
66.7% of participants did.

Direction

— Principle C conforming (50%)

e
=~
T

Principle C non-confarming (50%)

Count of combinations

Proportion of 'yes' responses
=
o
=
L)

o
[
o
-~ m s W Rk =

0.00 ‘

@\

f 1\-{{)/

Condition

Figure 2.6: Individual participants’ (n = 32) overall proportions of someone
else responses reported by Salzmann, Wierzba, and Georgi (2023) by condition
(experiment 2 in the original paper, singling out the conditions object, argument,
moved and subject, argument, moved and the task pertaining to the embedded
referent). Points on y-axis indicate respective proportion (ranging from O to 1
in steps of 0.25 based on 4 observations per participant per condition), lines
connect individual participants’ proportions from the condition 0é; to subj. Color
indicates whether the direction of the effect conforms to the predictions based on
a principle C violation, thickness and opacity indicate how frequent the respective
combination of proportions from the two conditions is in the data set.

The data by Salzmann, Wierzba, and Georgi (2023) is re-examined in Figure
2.6. Using the same visualization and criteria, it shows that despite a decrease
in overall coreference rates in the presence of a principle C violation, only
50% of participants show an effect in the predicted direction. This measure
of directionality is a rather crude test, and yet large portions of the data fail it.
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Despite its coarseness, the fact that this categorization splits participants into
two large groups rather than filtering out a few outliers, provides particularly
valuable insights to inter-individual variability. This type of information is entirely
lost when simply inspecting overall proportions by condition and whether the
predictor is significant in the modeling process. The extremely wide distribution
of participants as well as the high percentage of them showing an effect in the
opposite direction supports the idea that while an underlying principle C violation
plays a role, it is not a particularly strong predictor of coreference resolution in
wh-dependencies, and by far not a universal one. If reconstruction were the
driving force behind coreference resolution, participants would exhibit a much
more pronounced contrast between object and subject conditions, and should, at
the very least, by majority show the effect in the predicted direction. The overall
spread of participants furthermore indicates the involvement of non-syntactic,
but not necessarily non-linguistic factors. They could be prosodic, pragmatic or
even linear—and, importantly, have not been controlled for in this experiment,
meaning that participants may have constructed prosodic or certain pragmatic
cues freely, contributing to the variability in the data. It could also be the case
that participants belong to different speaker profiles depending on how relevant
principle C reconstruction is in how they resolve coreference. A future longitudinal
study could investigate the existence and nature of such speaker profiles—whether
they stay stable across methodological and/or pragmatic manipulations and if not,
how they vary depending on the type of non-syntactic influence, allowing us to
rank the strength of syntactic and non-syntactic cues on coreference resolution. It
would be particularly interesting to explore whether certain participants simply do
not ever conform to principle C reconstruction, as suggested by the data presented
in the experiments herein, and are therefore only sensitive to pragmatic factors.
In the next section, I discuss the idea that principle C reconstruction could be
optional.

2.3.3 Optionality of reconstruction

In the following, I touch on what I take the results to indicate, namely that the
reconstruction of PP modifiers is optional, including not only inter- but potentially
also intra-individual variability based on pragmatic and semantic factors and how
these factors are weighted. We saw in section 2.2.1 that coreference is available
to R-expressions in addition to binding and is, according to the more widely
accepted view, not determined by syntactic binding principles but by discourse.
This observation goes back to the distinction between strict and sloppy readings
under ellipsis, showing that R-expressions can bind, but they can also merely
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refer to the same referent as the pronoun, which does not require any syntactic
relation between the two. The standard view is that whenever both operations are
available, binding wins over coreference (Grodzinsky and Reinhart 1993). Notice,
however, that the prohibitive nature of principle C requires a rather contrary view.
It states that R-expressions need to be free, i.e. they need to avoid being bound. A
syntactic principle C violation would rule out establishing coreference via means
of discourse under the minimalist assumption that pragmatics cannot override
syntax.'? The nature of the phenomenon, however, prompts the question whether
reconstruction, if it is optional, can simply be avoided in case it would lead to a
syntactic violation. This view would not require us to relativize principle C as such.
Late Merger (Lebeaux 1991, 2009) and Neglect (Sportiche 2016) traditionally
presuppose an argument-adjunct asymmetry, the relevance of which is quite
limited with modifiers of nominals (Salzmann, Wierzba, and Georgi 2023 for
German, Adger et al. 2017 vs. Stockwell, Meltzer-Asscher, and Sportiche 2022
for English). Principle C and even PPs in general are not the problem, however:
there is experimental evidence not discussed here which suggests that principle C
reconstruction is more stable with PPs of predicates (Adger et al. 2017, Salzmann,
Wierzba, and Georgi 2023 corroborating Heycock 1995).

A radical alternative is to rethink the theory of movement, i.e. by assuming
Parallel Merge instead of a change of syntactic positions leaving behind copies or
traces (Citko 2005, 2011; Johnson 2018, 2025). Under such a multidominant theory
of movement, the phrase occupies its base and final positions simultaneously, and
the effects boil down to which position the phrase is interpreted in by the speaker.
Reconstruction effects and their optionality essentially come for free, and the
approach may have the added benefit of allowing speakers to differ with respect
to how much importance they assign to the non-syntactic cues determining which
position to interpret the phrase in.'* For some, avoiding to refer back to an
antecedent with a pronoun that immediately follows it may be a priority (Arnold
2001; Gordon, Grosz, and Gilliom 1993). Others may be more lenient with respect

127 reviewer argues that pragmatics can override syntax because even ungrammatical sentences
may be assigned an interpretation and get a boost in acceptability. To pinpoint what it means
for pragmatics to override syntax, it is crucial to distinguish acceptability from grammaticality.
Grammaticality is one of multiple factors influencing the acceptability of a sentence. That is, as the
reviewer points out, an ungrammatical sentence can be acceptable because its acceptability is not
exclusively determined by its syntactic grammaticality, but also pragmatic and processing related
factors. However, these additional factors, while improving the acceptability of the sentence,
cannot override its grammaticality status. See Fanselow (2007) for a series of conceptual arguments
defending the view that grammaticality is categorical. Under this view, one would need to argue that
cases where coreference is acceptable despite an underlying principle C violaton are necessarily
grammatical illusions. While the reviewer is absolutely right that these interactions exist, I am
uncertain if modeling them as acceptable ungrammaticalities is desirable.

13The tricky part for multidominance is linearizing the structure correctly, ensuring that the
element is pronounced in the higher position (Grac¢anin-Yiiksek 2013).
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to this inhibition, assigning more importance to avoiding the underlying principle
C violation. Note, however, that it is not only difficult but also unsolicited to deem
these ideas anything more than speculative and a potential incentive for future
research. We now take a look at the limitations of the experiments reported herein
and how future research could proceed to answer the questions that are left open.

2.3.4 Limitations

This section addresses the limitations of the current study. First of all, the
number of participants and therefore the number of observations decreased from
experiment 1 to experiment 2. This is visible in Tables 2.2 and 2.4. The reason
behind this was strictly financial. Notice, however, that despite analyzing the data
of 90 participants fewer in experiment 2, there are only around 500 datapoints
missing compared to experiment 1. This is indebted to the modifications in
experimental design. Recall that experiment 2 omitted the factor REFERENT, which
in experiment 1 encoded which referent in the sentence the experimental task was
about. Experiment 2 hence has a total of 960 observations, while experiment 1 has
a total of 1200. In experiment 1, the 32 items were presented in four conditions,
meaning each participant saw eight items per condition. In experiment 2, the
number of conditions was reduced to two, meaning each participant saw 16 items
per condition. This counterbalances the loss of statistical power to some extent.
The result of this is a more uniform sample in experiment 2, which is important
to note given the relevance of inter-speaker variability. Experiment 2 has more
observations within subjects, while experiment 1 has more observations befween
subjects. Assuming that participants do not vary randomly across trials but are
systematically guided by specific cues left untested here, the data may show a
more pronounced effect of reconstruction due to this reduction in inter-individual
variability.

Second, the potential confoundedness of the experimental task employed in
experiment 1 likely has an impact on the comparison. Although the matrix referent
was given a positive response quite consistently across trials and participants,
participants may have been unsatisfied agreeing with the interpretation of the
sentence involving the embedded referent because it was much less salient than
the matrix referent interpretation. The results would likely turn out differently if
participants were confronted with a question phrased in the same manner as done
by Salzmann, Wierzba, and Georgi (2023): Can the sentence be understood such
that... ?, but only for one of the interpretations per trial.

This brings us to the third major limitation, namely that the possibilities
regarding experimental tasks and instructions are virtually endless. Ideally, one

93



Chapter 2. Why we're still debating principle C reconstruction

would conduct the same experiment over an over again manipulating even more
minimal factors. One obvious option would be to omit the task inquiring about the
matrix referent from the study by Salzmann, Wierzba, and Georgi (2023) and keep
the phrasing exactly the same. Further options include prompting participants to
give a truth value judgment such as in experiment 1, but omitting the matrix referent.
One could also omit the context introduced in experiment 1. As a reviewer points
out, experiment 2 did not have a context (due to only featuring a single referent),
nor did the experiment by Salzmann, Wierzba, and Georgi (2023). Although the
context was introduced with the intention of increasing the prominence of the
embedded referent compared to the matrix referent by establishing both in the
discourse before reading the sentence, the effect may have been canceled out in
that both referents could have received an equal boost. It may have even caused
the complete opposite of the intended effect and boosted the prominence of the
matrix referent even further without having the desired impact on the embedded
referent.

The current investigation does not exhaust the full array of possibilities by
any means, but rather aims to provide a starting point, providing evidence that
experimentation needs to be carried out carefully and with a special focus
on non-syntactic factors. This allows us to use variability in the data as a
valuable source of information not only to learn about the phenomena themselves,
but to likewise improve the methods we use to study them. As outlined in
section 2.3.2, a longitudinal study on principle C reconstruction across different
experimental designs and under the control of pragmatic factors might give us a
better understanding of what determines inter-individual differences. With this
potential for future investigations in mind, the following section concludes.

2.4 Conclusion

The experiments reported herein demonstrate that the principle C reconstruction
effect is detectable under a specific set of experimental circumstances and,
particularly, in large sample sizes. Crucially, for the first time ever, we have
data that eliminate the uncertainty associated with comparisons across variable
lexical items and experimental designs. While one of the experiments revealed
a significant effect, between 33.3% and 57.3% of participants show no effect at
all or an effect in the opposite direction. The study comparison revealed that
coreference rates vary systematically based on the experimental task and the
presence of an alternative referent. This is confirmed by the reexamination of
previously published conflicting experiments which vary immensely with respect
to these properties. While the isolation of c-command as an experimental factor
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is crucial to ensure the validity of the test, experiment 1 indicates that even then,
the effect may fail to show up due to unrelated manipulations. The study allows
us to reevaluate the empirical picture with much more nuance: A principle C
violation under reconstruction is at most one out of many factors determining
coreference resolution in A-dependencies. Whether it is a relevant factor at all
seems to depend on the individual speaker. It appears that to pragmaticists and
psycholinguists, this is no novel empirical contribution. Rather, the study should
prompt theoretical syntacticians to critically rethink their current practices in
which principle C reconstruction is, based on this study, falsely attributed a high
diagnostic value across situations, speakers and typologically unrelated languages.
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Chapter 3

Experiments on German multi-gap
dependencies

The findings presented in chapter 2 improve our understanding of the empirical
conflicts discussed in chapter 1. To reiterate, the experiments do not support a
view under which principle C reconstruction universally yields the unacceptability
of coreference. Instead, speakers vary not only with respect to the size of the
effect, but also regarding its presence. Furthermore, the presence of an alternative
referent, context and the complexity of the experimental task significantly decrease
the likelihood of detecting an overall significant effect at all. It is quite likely that
increasing the complexity of the dependency, i.e. simply by testing principle C
reconstruction in multi-gap rather than single gap dependencies, de-stabilizes
the effect even further. Speakers may also be biased to find coreference more
acceptable when the pronoun precedes one rather than the other gap simply
due to the necessarily greater distance between the filler and the pronoun in
the non-initial than the initial domain. In this chapter, we take a critical look at
multi-gap dependencies in German.

We start with a pre-study on the acceptability of German parasitic gaps, i.e.
experiment 3 in section 3.1. As touched on in section 1.3.1.2 of chapter 1, parasitic
gaps are a highly variable phenomenon cross-linguistically. Many sources claim
them to be rather marginal in German, and crucially, researchers seem to focus on
parasitic gaps licensed by scrambling more than less controversial cases involving
wh-movement. There exist no reliable data clarifying the status of parasitic gaps
in German at all. The aim is to explore whether speakers find basic parasitic gap
structures licensed by wh-movement acceptable before considering the application
of any further diagnostics to test their underlying syntax. As it turns out, the
majority of participants finds parasitic gaps marginal or unacceptable. As such,
due to the low probability of getting interpretable results, the study of principle C
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reconstruction in German parasitic gaps is set aside.!

Section 3.2 presents a series of experiments on principle C reconstruction under
ATB movement. Experiment 4, is based on the design employed by Salzmann,
Wierzba, and Georgi (2023) for simple wh-dependencies, while experiment 5
and 6 are modeled after experiments 1 and 2 presented in chapter 2. We shall
see that the effect of principle C reconstruction under ATB movement paints a
similarly complex picture as under simple wh-movement. Whether a principle
C reconstruction effect is detectable at all and whether it shows up in both
gaps is highly dependent on the experimental task and setup. Furthermore, the
experiments demonstrate significant inter-speaker variability with respect to the
size and presence of the effect. The principle C reconstruction test in German
therefore does not deliver conclusive outcomes regarding the underlying syntax of
ATB movement.?

3.1 On the acceptability of German parasitic gaps

3.1.1 Existing reports

The literature on German parasitic gaps is dominated by cases licensed by
scrambling. Scrambling itselfis a much debated subject—essentially all conceivable
types of explanations have been offered as to how scrambled word order is
derived, specifically since it exhibits both characteristics of A-movement as well as
A-movement. Theories have analyzed scrambling either as A-movement (Fanselow
1987) or A-movement (Miiller 1993); as two separate operations, i.e. A-scrambling
and A-scrambling depending on the distance at which it applies (Déprez 1989;
Mahajan 1990); a third independent type of movement (Webelhuth 1989) or
base generation (Fanselow 1993, 2001). More recently, the mixed properties of
scrambling have been embraced, with the idea emerging that it is not the landing
positions that have conflicting A- and A-properties but the features triggering
movement (van Urk 2015). Crucially, scrambling seems to license parasitic gaps,
constituting a prominent argument in support of an A-movement approach:

(1) a. dasser Maria [cp ohne __pg anzuschauen] _ gekiisst hat.
that he Maria  without to-look-at kissed has
‘that he kissed Maria without looking at (her).’

In future research, one could pre-screen relevant participants who accept parasitic gaps and
investigate how they respond to principle C reconstruction. In the study on parasitic gaps in English
purpose clauses in chapter 4 participants who did not accept the relevant constructions were
filtered out, however only after testing.

2All supplementary materials from this thesis, including experimental items, raw data and analysis
scripts can be accessed on OSF at https://osf.io/hvm8u/ (Szarvas 2025b).
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b. *dass er [cp Oohne __pg anzuschauen] Maria gekiisst hat
that he  without to-look-at ~ Maria kissed has
Intended: ‘that he kissed Maria without looking at (her).’

(Fanselow 2001, p. 411)

In (1a), the object Maria scrambles to a higher position preceding the adjunct
clause and supposedly licenses a parasitic gap by doing so. In (1b), the object stays
in its base position, and thus no parasitic gap is licensed. However, scrambling
also exhibits some benchmarks of A-movement: It feeds Binding Principle A, for
example. A-movement reconstructs and thus cannot alter binding options, while
A-movement does not reconstruct. In (2), die Gdste can only bind the reciprocal
when interpreted in its surface position, assuming that direct objects are base
generated below indirect objects in these examples:3

(2) ?Peter hat die Gaste [ohne =, anzuschauen] einander
Peter has the guests without to.look.at each.other
vorgestellt.
introduced

)
.

‘Peter introduced the guests to each other without looking at (them)
(Webelhuth 1992, p. 209)

The literature on parasitic gaps in German is heavily preoccupied with the question
whether these gaps licensed by scrambling constitute ‘real’ instances of parasitic
gaps or not, and as such, whether these two gaps should be treated on a par.
The following sections summarize previous reports about German parasitic gaps,
focusing on the perspective taken by the respective author regarding their nature
and distribution.

3.1.1.1 Pseudoparasitic vs. parasitic gaps in German

Fanselow (2001) argues that the gap in the adjunct clause is not a parasitic one,
since the construction is also acceptable with non-referential DPs and inherent
reflexive pronouns (3a), which standardly do not license parasitic gaps (Cinque
1990; Postal 1994). Further, there can be more than one gap in the structure (3b),
i.e. both the direct object das Buch as well as the indirect object dem Kind leave a

3 ’

gap .

3This argument is based on the data provided by Grewendorf (1988). Note that this is
controversial, as it has likewise been argued that the canonical base order is actually the opposite,
i.e. I0~DO (Twiner and Lee-Schoenfeld 2019). For the earlier stages of the debate, see Fanselow
(2007), Featherston (2007), and Featherston and Sternefeld (2003).
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(3) a. dasser sich anstatt (sich) um Maria zu kiimmern mit Biichern
that he REFL instead REFL of Maria to care with books

beschaftigte
occupied
‘that he occupied himself with books instead of caring for Maria’

b. dass er dem Kind das Buch anstatt zu leihen verkaufte
that he the.pAT child the.Acc book instead to lend sold
‘that he sold the book to the child instead of lending it to him/her’

(Fanselow 2001, p. 412)

Instead, the apparent gap licensed by scrambling is not a result of A-movement, but
rather an instance of forward deletion in a coordinate structure (cf. Wilder 1997).
Fanselow (2001) motivates this assumption by pointing out that the properties
in conflict with canonical parasitic gaps happen to characterize cooordinate
structures. In (4a), we see deletion within an inherently reflexive construction,
and in (4b), we see deletion of more than one phrase.

(4) a. dasser sich [[um Maria kimmert] und [mit Biichern beschaftigt]]
that he REFL of Maria cares and with books occupies
‘that he cares for Maria and occupies himself with books’

b. dasser dem Kind das Buch [erst lieh] und [dann verkaufte]]
that he Maria knows and Maria loves
‘that he knows and loves Maria’ (Fanselow 2001, p. 412)

PF-deletion is enabled if nothing but heads that are coordinate conjunctions
intervene between the identical antecedent A and the deletable constituent B.
Furthermore, these heads must c-command B but not A. This prerequisite only
holds if the preposition introducing the adjunct clause, i.e. o/ne ‘without’ (and
likewise anstatt ‘instead’, but not bevor ‘before’) behaves like a coordinating
conjunction in the syntactic sense. Further evidence for the validity of this
assumption comes from the fact that the complementizer dass ‘that’ can combine
with the conjunctions, a trait that only applies to coordinating but not subordinating
ones (5).

(5) a. Esregnetohne dass es schneit.
it rains without that it snows
‘It rains without snowing.’
b. Er sagt, dass es regnet und dass es schneit.
he says that it rains and that it snows
‘He says that it rains and that it snows.’

c. Esregnetbevor (*dass) es schneit.
it rains before that it snows
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Intended: ‘It rains before snowing.’ (Fanselow 2001, p. 413)

It is noteworthy that (5a) and (5b) are impeccable in spite of the Doubly Filled
Comp Filter—even dialects that do not tolerate violations thereof allow for these
constructions. The forward deletion strategy is not applicable to similar English
constructions. The heads £nowing and kissed, which are not conjunctions,
intervene between the two instances of Mary.

(6)  a. *because he kissed Mary without knowing Mary
b. *He saw Mary and kissed Mary. (Fanselow 2001, p. 413)

Crucially, Fanselow’s aim is to show that the apparent parasitic gaps licensed by
scrambling are fundamentally different from those accompanying A-movement.
He does so by providing evidence for their parallel behavior to conjunct reduction
in coordinate structures. The account does not claim that parasitic gaps in German
do not exist per se. Quite the contrary is implied: It is argued that the gap licensed
by scrambling is not a parasitic one, but no claims are made about actual parasitic
gaps otherwise.

3.1.1.2 Only pseudoparasitic gaps in German

Further illustrating the level of controversy that there is to this subject, we now
turn to another approach that claims to show precisely that there is no such thing
as a parasitic gap in German despite relying on the same kind of data as Fanselow
(2001). Kathol (2001) argues that parasitic gaps in German do not exist. According
to him, they are ungrammatical in extraposed clauses as in (7a), in cases where
pronouns would become dislocated from postpositional structures as in (7b), as
well as in relative clauses (7c¢), suggesting that the construction must be underlyingly
different from its English equivalent because of its restricted distribution.

(7)  a. *Hans hat Maria gekiisst [ohne ~ __ ,, anzuschauen].
Hans has Maria kissed without to-look-at
Intended: ‘Hans kissed Maria without looking at (her).’

b. *weil michda [einBild [ _ ., von]][__ vor] gewarnt

because me therea picture of against warned
hat
has
Intended: ‘because a picture of (it) warned me of (it)’
c. *Diesist das Buch welches [jeder ~ [der _ ,; liest]]
this is the book which everyone who reads
bewundert
admires

Intended: ‘This is the book which everyone who reads admires.’
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(Kathol 2001, pp. 320-321)

It is claimed that the constructions like (1a), despite resembling English parasitic
gaps on the surface, involve a special non-coordinate case of Left Node Raising
(LNR, cf. Postal 1994).# The relevant property is thus that these German gaps,
although non-coordinate on the surface, behave like coordinations syntactically.
By adopting this hypothesis, a number of otherwise mysterious properties fall
into place. One of them is that constructions with multiple verbal heads are only
acceptable if the heads are in clause-final position (8c), whereas constructions
with verb-second (8a) or verb-initial word order (8b) are unacceptable.

(8) a. *Hanssah  Maria [erst lange an] und [dann leidenschaftlich gekiisst
Hans looked Maria first long at and then passionately  kissed

hat]

has

Intended: ‘Hans first looked at Maria for a long time and then kissed
(her) passionately.’

b. *Hans sah  Maria [erst lange an] und [kiisste dann leidenschaftlich]
Hans looked Maria first long at and kissed then passionately
Intended: ‘Hans looked at Maria first for a long time and then kissed

(her) passionately’

c. Hans hat Maria [erst lange angesehen] und [dann leidenschaftlich
Hans has Maria first long looked-at and then passionately
gekiisst]
kissed
‘Hans looked at Maria first and then passionately kissed (her)

(Kathol 2001, p. 325)

b
.

That these gaps are degraded when the finite main verb is fronted also readily
follows from assuming a coordinate structure. The placement of the verb should
be irrelevant because it is not involved in licensing the gap, contrary to fact:

(9)  a. #Hans kiisste Maria [ohne [, anzusehen].
Hans kissed Maria without to-look-at
Intended: ‘Hans kissed Maria without looking at (her).’
b. *Hanssah = Maria [ohne = , zu kissen] lange an.
Hans looked Maria without to kiss  long at

Intended: ‘Hans gazed at Maria without kissing (her).’

4Kathol (2001) adopts the term ‘non-coordinate’ from Postal (1994), arguing that despite their
appearance, the constructions are to be analyzed like coordinate constructions where the object is
shared among the conjuncts (said conjuncts being the matrix and adjunct clause). I assume that he
takes them to be quasi-coordinate in the sense that Williams (1987) does, i.e. a coordinate structure
with, in this case, both syntactically and semantically asymmetrical conjuncts. Note however that
he does not use an abstract coordinator, nor does he claim that the adverbial behaves like one. It is
thus not entirely clear how and where the coordinate structure is actually realized.
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(Kathol 2001, p. 326)

The paper goes on to highlight similarities between coordination and the examined
structures regarding the behavior of ditransitives and datives, the licensing of
multiple gaps and the fact that the gaps can have controllers beyond NPs. What
does not fit the picture is that the choice of preposition seems to affect the
acceptability of the clauses. Kathol (2001) offers a solution in the framework
of Head-driven Phrase Structure Grammar (HPSG) where the central role of
the preposition is built into the analysis. The prepositions fuse their argument
structures (or parts thereof) with the V’ category they modify, forming a complex
predicate. By introducing the requirement that the prepositional head match the
valence requirements of the verbal predicates, these differences are supposedly
accounted for. Thus, Kathol (2001) assumes that the properties of the gaps licensed
by scrambling represent the properties of all parasitic gaps in German. More
explicitly, based on his observations, he concludes that parasitic gaps in German
do not exist at all, claiming that all instances are merely pseudoparasitic.

3.1.1.3 Both types are parasitic gaps

A more general, cross-linguistic approach is pursued by Assmann (2012). She
accounts for English and German parasitic gaps and proposes an approach
exhibiting both asymmetrical and symmetrical properties. Crucially, she treats
cases licensed by scrambling and wh-movement to be uniform and does not
postulate either of them to involve a coordinate structure. (10) and (11) illustrate a
sample derivation the sentence Which article did you file before reading?. Under
her analysis, parasitic gaps result from an inherently flawed numeration with fewer
items than necessary to successfully check and delete all (probe and edge) features.
To fix this, the wh-element fissions into two separate items, one of them bearing
only the syntactically required probe and edge features to avoid the derivation
from crashing (cf. Agbayani and Ochi 2007, 2022). This reduced item (w/ic/, in
the derivation illustrated in (10)) eventually agrees with the wh-item bearing the
phonological and semantic features (w#ic/,) via c-command and is deleted under
recoverability. There is only one wh-phrase fully equipped with all features, with
its reduced counterpart, which,, giving rise to the parasitic gap. Based on this
analysis, a new definition of a parasitic gap emerges: a parasitic gap is a gap whose
antecedent is the deleted part of a formerly fissioned lexical item, rather than an
empty operator or the antecedent of the licensing gap that has been extracted
from the matrix clause. (10) shows the derivational steps inside the matrix vP and
the adjunct clause attached to it, while (11) illustrates that the DP w#hich; article is
ultimately extracted from the matrix vP.
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(10)  Fission and Fusion (Assmann 2012, p. 58)

VP2

/\

DP V2,
[B5o] vy CP,

' DpP v, OP Cy
:' you /\ /\
\ DP vy DP CP
\ Nl T (which,)

\ D NP V2 vp / before PRO reading

Ry which; article TN v
o Do \ DP
. A file .
NN (which, article}-” ’

(11)  Sketch of matrix clause (Assmann 2012, p. 58)

CP,

/\

which; article Gy

A /\

G TP

. you T (which; article)

The account is symmetrical in the sense that there is an instance of the
antecedent present at the parasitic gap site as well as the licensing gap site. It also
bears asymmetrical properties, since only the item originating in the matrix gap
site (i) bears phonological and semantic features and (ii) raises to SpecCP of the
matrix clause. The approach is particularly explicit about the technical details of
the derivation, successfully accounting for most properties of parasitic gaps, but
leaving open the issue why it is the wh-element specifically that fissions, and not,
say, the NP (which is pied-piped in the final step of the derivation). Nevertheless,
this is the most explicit approach from a technical perspective and the only one
focusing on actual parasitic gaps in German licensed by (undisputed instances of)
A-movement. The following section provides a discussion on why the study of
parasitic gaps should preferably focus on cases accompanying A-movement, and
why the conclusions drawn from approaches doing otherwise, yet claiming to
account for parasitic gaps overall, are problematic.
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3.1.2 Empirical complications

With the exception of Assmann (2012), none of the aforementioned literature on
German parasitic gaps features typical gaps due to clear cases of A-movement.
The discussion of parasitic gaps in German is heavily focused on the parasitic
gap-like structures licensed by scrambling despite the lack of clarity about the
exact mechanism. This goes back to Felix (1985) who argues that the licensing of
parasitic gaps is evidence for scrambling as (A-)movement. Felix (1985) treats the
two gap types as equal in German, arguing in favor of the empty operator approach
(Chomsky 1986). While Felix (1985) primarily examines the gaps arising alongside
scrambling Assmann (2012) focuses on parasitic gaps licensed by wh-movement
and additionally subsumes the scrambled cases under her proposal. I will attempt
to highlight why focusing on scrambling, such as Kathol (2001) does, inhibits the
validity of within-language and cross-linguistic comparisons of parasitic gaps.

The main problem is that we are trying to learn about a phenomenon by
limiting ourselves to its co-occurrence with yet another phenomenon exhibiting
conflicting behavior. That is, scrambling has mixed A- and A-properties, but
parasitic gaps per definition are licensed exclusively by A-movement. It is therefore
not surprising that the gaps arising due to scrambling show a similarly peculiar set
of characteristics as the operation that gives rise to their occurrence. With the
exception of Fanselow (2001) who argues against this specifically, all publications
on German parasitic gaps implicitly take scrambling to be A-movement. What
follows from this is that cross-linguistically, we are comparing apples and oranges:
English does not have scrambling and thus no construction equivalent to the
apparent gap(s) licensed by it in German, so naturally, differences between the
two languages may be predicted on the basis of this alone. Assmann (2012), for
example, acknowledges that the properties of parasitic gaps in German and English
are not the same, but they do share a significant number of peculiar properties,
prompting her to conclude that both should be derived by the same mechanism.

Crucially, German allows for typical parasitic gaps licensed by, for example,
wh-movement. It appears that one can only conclude that parasitic gaps in German
do not exist if one ignores the cases occurring in the presence of uncontroversial
cases of A-movement, i.e. the cases that actually match the definition of the
phenomenon (cf. Kathol 2001). Examining parasitic gaps that are licensed by
cross-linguistically available types of A-movement is the only method that enables
us to make reliable claims about their distribution. To summarize, the claim that
German does not have parasitic gaps is thus based on two implicit, though strongly
related assumptions. The first is that scrambling is A-movement, having to explain
away its A-properties. Second, one needs to assume that the distribution of gaps
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licensed by scrambling is entirely equal to the gaps arising alongside genuine
A-movement such as wh-movement. Kathol’s (2001) examination highlights
the properties that the scrambled gaps share with coordinate structures. At the
same time, his data and account do not provide any evidence for or against the
existence, distribution and status of ‘regular’ parasitic gaps in German. Based on
the terminology coined by Postal (1994), Kathol concludes that German only has
pseudoparasitic gaps. Crucially, this conclusion is reached without taking a single
look at gaps that unanimously fit the bill for regular parasitic gaps. As such, it may
simply be the case that German has both parasitic and pseudoparasitic gaps, the
latter ones licensed by scrambling.

Fanselow (2001) pursues a discussion in this direction. As summarized above,
he concludes that no claims about scrambling can be derived from the fact that it
seems to license parasitic gaps in German as the respective structure does not seem
to correspond to a typical parasitic gap, but is argued to be an instance of forward
deletion in a coordinate structure. Although both Kathol and Fanselow point out
similarities to coordinate structures, they differ with respect to the conclusions they
draw from the data. While Kathol infers that any candidate for a parasitic gap in
German shares the properties of the gaps licensed by scrambling, Fanselow implies
that the gaps licensed by scambling are a different construction than parasitic
gaps licensed by A-movement.5 I follow this assessment by Fanselow (2001) and
assume that the gaps arising due to scrambling are likely different from canonical
parasitic gaps. As for scrambling itself, no strong opinions will be defended here
as it goes well beyond the scope of this thesis. As long as the central aim is to
study the properties of parasitic gaps, claims about them should be based on the
instances appearing when an element is A-moved, and not the fringe cases where
the involvement of A-movement is subject to debate.

The remainder of this section is concerned with an experimental investigation
of German parasitic gaps in sentences with wh-movement. As such, the study will
establish whether parasitic gap constructions in German are suitable for further
investigation of principle C reconstruction in multi-gap dependencies and omit any
confounds introduced by scrambling. In multiple sources, it is noted that they are
rather marginal cross-linguistically, and German is no exception to this observation
(Assmann 2010, 2012; Fanselow 2001; Felix 1985; Himmelreich 2017; Kathol
2001). I report on a rating experiment designed to assess the acceptability of
parasitic gaps compared to the minimal pairs with a coreferent pronoun in place of
the gap. Furthermore, the study explores whether extraposing the adjunct clause
has an effect on the acceptability of the parasitic gap construction. It is reported
that gaps licensed by scrambling are only acceptable as long as the adjunct clause

SIndeed, Fanselow does not explicitly comment on his views on regular parasitic gaps.

105



Chapter 3. Experiments on German multi-gap dependencies

is not extraposed (Kathol 2001), while no such effect is reported for parasitic gaps
licensed by wh-movement Assmann (2012). If the extraposed parasitic gaps are
not outright unacceptable, we will have preliminary empirical support for the view
that the gaps licensed by scrambling in German are underlyingly different from the
parasitic gaps licensed by A-movement (cf. Fanselow 2001).6

3.1.3 Experiment 3: German parasitic gaps

3.1.3.1 Design

Since the status of regular German parasitic gaps is somewhat unclear based on
the existing literature, an acceptability judgment study is in order. An experiment
was designed manipulating the factors cap with levels pg and pr7; and the factor
PLACEMENT with levels izcorp and extra (determining the placement of the adjunct
clause). The factors were fully crossed, yielding a 2x2 Latin Square design and
four conditions.

PLACEMENT /GAP pg prn
mncorp incorp, pg | incorp, prn
extra extra, pg | extra, prn

Table 3.1: 2x2 design, Latin Square distribution.

The factor cap tests whether adjunct clauses containing a parasitic gap are
perceived as significantly less acceptable than adjunct clauses containing an
inanimate third person singular pronoun instead. The factor PLACEMENT, on
the other hand, addresses whether participants perceive adjunct clauses that are
extraposed as less acceptable than incorporated ones. The interaction of the two
factors would indicate an impact of the placement of the adjunct clause on the
acceptability of parasitic gaps.

3.1.3.2 Materials

All experimental items included a matrix clause and an embedded clause with an
extracted wh-object. The adjunct clause is attached to the embedded clause and
either follows it (ext7a conditions) or follows the subject of the embedded clause
(incorp conditions). Further, the adjunct clause either contains a parasitic gap (pg
conditions) or a coreferent pronoun (p77 condition). The experimental items of
this study aimed to get as close as possible to the intended structure of the items
employed in the other experiments reported in this thesis given that the aim was

®To definitively answer this question, a follow-up investigation of the acceptability of gaps
licensed by scrambling is necessary. I leave this open for future research.
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to assess whether further investigations would be reasonable. A sample item is
illustrated in (12):

(12)  a. Incorp, pg

Marie hat erzihlt, welches Buch Clara ohne  zulesen _
Marie has told which book Clara without to read
verschenkt hat .

gifted.away has

‘Marie told (us) which book Clara gifted (to someone) without reading.’
b. /Incorp, prn

Marie hat erzahlt, welches Buch Clara ohne es zu lesen

Marie has told which book Clara without it to read

verschenkt hat .

gifted.away has

‘Marie told (us) which book Clara gifted (to someone) without reading

it.’

c. FExtra, pg
Marie hat erzihlt, welches Buch Clara verschenkt hat __ ohne
Marie has told ~ which book Clara gifted.away has without
zulesen _ o .
to read

‘Marie told (us) which book Clara gifted (to someone) without reading.’

d. Extra, prn
Marie hat erzahlt, welches Buch Clara verschenkt hat ~ ohne
Marie has told ~ which book Clara gifted.away has without
es zu lesen.
it to read

‘Marie told (us) which book Clara gifted (to someone) without reading
it.

The grammatical gender of the names used in the items mismatched the
grammatical gender of the filler, which was invariably neuter. The reasoning
behind this is to avoid potential coreferent readings between the names and
the pronoun in the conditions illustrated by (12b) and (12d). The experiment
included 36 distractors which were taken from work by Brown et al. (2021) based
on Featherston (2009), where they were structured into six levels based on their
grammaticality.” Six sentences were chosen from each level to ensure an even

"These distractors were designed and extensively tested by Featherston (2009) in an effort to
identify anchoring points in acceptability judgment experiments. They cover a range of normed
acceptability levels from unacceptable to acceptable, but the sentences within levels do not
(intentionally) share any structural properties. As such, participants are exposed to a variety of
sentence types and acceptability levels.
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proportion of sentences invoking a certain acceptability judgment. This ensures
that participants stay alert by being presented with various degrees of acceptability
and to keep them from forming strategies. The exceptionally ungrammatical
distractors also served as attention checks as participants who consistently gave
them high ratings were excluded.

3.1.3.3 Method and procedure

The experiment employed a repeated-measures acceptability judgment task on
a 7-point Likert scale ranging from completely unacceptable (1) to completely
acceptable (7). The experiment was set up on the platform L-rex (Starschenko
and Wierzba 2024). In each trial, the item appeared on the screen alongside the
scale and the question Wie akzeptabel ist dieser Satz? (‘How acceptable is this
sentence?’). Participants were instructed to rate the sentences based on their
gut feeling, and not to spend a long time dwelling on individual sentences. They
were informed that the completion of the study should take them around ten
minutes. It was also emphasized that the point is not to test their knowledge of
German but to use the information they provide to learn something about language.
Participants were asked to provide information about any second languages they
spoke proficiently, the state of Germany they spent most of their lifetime living in,
and whether they considered themselves a speaker of a certain dialect of German.
The latter two variables were assessed so that one could trace back potential
inter-speaker variability to specific regions. A short training sequence involved
one unacceptable and one acceptable sentence, illustrating how to navigate the
scale for the rest of the experiment.

3.1.3.4 Participants

A total of 80 native speakers of German (mean age 35.1, SD = 11.73) were recruited
via the online platform Prolific to participate in the study. Using the platform’s
prescreening options, participants had to be born and raised in Germany, raised
monolingually to avoid influences of another native language, and must have spent
most of their lifetime in Germany. Participants’ states of origin were grouped into
rough geographical regions, i.e. South, West, North and East, respectively, to
increase the number of data points available in each region.® Participants hailed
from the following regions: n = 24 from the South, n = 34 from the West, n = 12
from the North, and n = 10 from the East. This information was merely intended

8The states were grouped as follows: Baden-Wiirttemberg and Bavaria comprised the South;
Hesse, Rhineland Palatinate, Saarland and North-Rhine Westphalia comprised the West; Hamburg,
Bremen, Lower Saxony and Schleswig-Holstein comprised the North; and Berlin, Brandenburg,
Saxony, Saxony-Anhalt and Thuringia comprised the East.
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to serve as a post-hoc indicator for any inter-speaker variability that could arise
and as such was not used as a predictor in the modeling process. All participants
received monetary compensation.

3.1.3.5 Hypotheses

The research question of this preliminary study is how acceptable German parasitic
gaps in adjunct clauses are in comparison to adjunct clauses without parasitic gaps.
The study further investigates the effect that the placement of the adjunct clause
containing the parasitic gap has on the acceptability of the sentence. Based on
reports from the literature that parasitic gaps are a rather marginal phenomenon, a
main effect of GAP is expected, indicating that the presence of a parasitic gap leads
to a decrease in acceptability. Anecdotal evidence indicates that speakers vary with
respect to the effect of PLACEMENT. Some speakers dislike extraposition in general,
in which case we expect a main effect of PLACEMENT. Others seem to prefer it
specifically with parasitic gaps, in which case we would expect an interaction
between Gap and PLACEMENT. Assmann (2010, p. 110) notes that the position
of the adjunct clause does not affect the grammaticality of cases wit/ parasitic
gaps, but if there is no parasitic gap but a pronoun as in the condition inzcorp, prn,
incorporation becomes less acceptable. In that case, we would likewise expect
an interaction between the two factors. However, given these mixed judgments
from individual speakers, it is questionable whether we can expect either of the
tendencies to dominate. Rather, we expect high inter-speaker variability and no
significant effect of PLACEMENT.

3.1.3.6 Data Analysis

Data analysis was carried out in the frequentist framework. All calculations
were executed using R (R Core Team 2024) via RStudio (RStudio Team 2021).
Visualizations were also generated in RStudio, using the package ggplot2 (Wickham
2016). The factors GAp and PLACEMENT were treatment contrast coded with pg
and extra as the base levels, respectively. Statistical modeling was carried out via
ordinal regression using a Cumulative Link Mixed Model (Christensen 2019). For
significance testing, a conservative alpha level of 0.05 was defined. Prior predictor
checks were carried out by comparison of the minimal models including none or
each of the predictors separately, using the ‘anova’ function (R Core Team 2024).
They revealed a significant main effect of both predictors. Since the model with the
maximal random effects structure did not turn out as a significantly better fit based
on an ‘anova’, the final model includes the main effects of AP and PLACEMENT,
their interaction, and the random slopes and intercepts per item and participant
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for each factor but not their interaction (cf. Barr et al. 2013).

(13)  acceptability~gapxplacement+
(1+gap+placement|participant) + (1+gap-+placement|item)

A post-hoc analysis was carried out to further include the factor trial in the analysis,
upon suspecting that participants may have become accustomed to the rating task
or the complexity of the construction over the course of the experiment. The
number of trials was centered and included in the model in addition to the factors
named above.

(14)  acceptability~ctrialxgap+placement+
(1+-ctrial+gap+placement|participant) + (1+ctrial+gap-+placement|item)

3.1.3.7 Results

CLMM Estimate (SE)
gap 3.18* (0.35)
placement 0.69* (0.19)
gap:placement -1.82+(0.25)
Log Likelihood -1476.82
AIC 2991.64
BIC 3084.11
Num. obs. 960
Groups (participant) 80
Groups (item) 12
Variance: participant: (Intercept) 5.70
Variance: participant: gap (prn) 6.16
Variance: participant: placement (incorp) 0.62
Variance: item: (Intercept) 0.11
Variance: item: gap (prn) 0.03
Variance: item: placement (incorp) 0.00

***p < 0.001; **p < 0.01; *p < 0.05

Table 3.2: Estimates of the cumulative link mixed effects model given in (13).

The estimates of the model in (13) are reported in Table 3.2. The model reveals a
significant main effect of Gap and PLACEMENT as well as a significant interaction
of the two. Based on the treatment contrast coding (base level of cAP being pg
and of PLACEMENT extra), the presence of a pronoun has a positive effect on the
acceptability of the items, i.e. a parasitic gap makes the items significantly less
acceptable. Likewise, the incorporation of the adjunct clause has a significant
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3.1. On the acceptability of German parasitic gaps

effect on acceptability. The significant interaction, taken together with Figure 3.1,
indicates a crossover interaction. That is, incorporation has a positive effect in the
presence of a parasitic gap while it has a negative effect in its absence. The impact
of variable slopes for Gap by participant dominates among the random effects.

This indicates that partici-

7 pants vary mostly with re-
spect to how the presence
6 vs. absence of a parasitic

gap affects their response,

\ ga”pg whereas they do not vary as

= e much with respect to how

the placement of the adjunct

clause impacts it. Likewise,

we see that there is much

less variance with respect to

T pcement items, i.e. responses vary

Figure 3.1: Mean acceptability ratings based on primarily based on partici-

levels of GAP and PLACEMENT. pant and do not fluctuate as

much based on which item

is presented. The mean ratings of the items are depicted in Table 3.3. Overall, the

type of parasitic gap sentence standardly reported in the English literature where

the adjunct clause follows the licensing gap, i.e. extra, pg is the least acceptable
out of the four conditions in German with a mean rating of 3.86.

mean(rating)
o

The condition extra, prn, where the adjunct
clause is extraposed containing a pronoun, scored Condition ~ Mean rating (SE
the highest mean rating of 5.49, illustrating the  jncorp, pg 4.25(0.110
significant crossover interaction between the
factors gap and pLACEMENT. The conditions
where the adjunct clause preceded the licensing
gap are a bit closer together regarding mean éxéra, prn 5.49 (0.085
ratings, with the incorp, prn condition scoring Table 3.3: Mean ratings

a bit higher (4.95) than the incorp, pg condition by condition.

(4.25). Standard error is the lowest in the condition

that scored the overall highest, i.e. extra, prn; whereas it is equally high in the
two conditions featuring parasitic gaps. Sentences with parasitic gaps received a
combined mean rating of 4.05, while the sentences without the gap received a
combined mean rating of 5.20. As a comparison, filler sentences of the highest
of six acceptability categories (level A) received a mean rating of 6.91, whereas
distractors from the two mediocre categories (levels C and D) received a mean

)
)
incorp, prn 4.95 (0.098)
extra, pg 3.86(0.110)

( )
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Chapter 3. Experiments on German multi-gap dependencies

rating of 4.03 and 2.97, respectively. The plot in Figure 3.2 illustrates the exact
distribution of responses in experimental conditions. The spread of judgments
for parasitic gaps is greater than for the sentences without them, suggesting that
variability is particularly rampant within the factor level pg.

P9 prm
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5 23% Rating
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5 0.50 22% .
§ 23% 3
5 15% 2
3 | IR
o 13% 259,
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6%

extra incorp extra incorp
Placement

Figure 3.2: Distribution of responses across factor levels of GAP and PLACEMENT.
Percentages indicate proportion of responses within each condition.

The conditions extra, pg and incorp, pg facilitated responses all along the
7-point-scale. In the former condition, only 38% of responses are a 5 or higher,
indicating that the majority of trials, i.e. 62%, elicited ratings of 4 or lower. Again,
this illustrates that the most canonical cases of parasitic gaps known from English,
i.e. parasitic gaps in extraposed adjunct clauses, are rated rather poorly in German.
Notice also that 26% of responses to this condition are a 2 or lower, indicating that
roughly a quarter of trials elicited responses indicating outright unacceptability.
The positive effect of adjunct clause incorporation is visible in the second bar
plot from the left, illustrating the proportion of responses to the condition izcorp,
pe. Ratings of 5 or higher make up exactly 50% of responses here, indicating that
50% of responses are a 4 or lower. However, again, 19% of responses indicate
unacceptability in the range of 1 and 2. Turning to the control conditions without
parasitic gaps, we see that 81% of responses in the condition extra, prn are a 5 or
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3.1. On the acceptability of German parasitic gaps

higher, whereas for incorp,prn, this proportion is at 66 %, illustrating the crossover
interaction between GAp and PLACEMENT compared to pg conditions. Only 3%
of responses indicate unacceptability (rating 2 or lower) in the condition extra,prn,
whereas 8% of responses do in the condition incorp, pra.

Mean rating
mé

Participant

NGO

extra,pg extra,prn incorp,pg incorp,prn
Condition

Figure 3.3: Heatmap of participants clustered by their mean ratings per condition.
Each cell represents one participant’s mean rating in the respective condition,
each row represents one participant’s ratings across conditions. Red cells indicate
low means, green cells indicate high means. Clustering based on raw means.

Another interesting piece of information is how individual participants respon-
ded and what patterns their responses exhibit. That is, whether there are
participants who categorically rejected or accepted every experimental condition,
and more importantly, whether there are certain participant (clusters) who
specifically reject parasitic gap structures above all. The heatmap in Figure 3.3
illustrates participants’ response patterns based on their mean ratings for each
condition. Participants are clustered based on how similar their raw responses
are. That is, each participant is assigned a vector consisting of their mean ratings
for each condition, and the patterns are determined by measuring the (Euclidean)
distance between these vectors. For each participant, the participant with the most
similar absolute rating level is determined. Each pair of most similar participants is
merged to form a cluster. Then, the closest cluster of participants is determined,
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merged again, and so on. The ordering of participants’ lines in the heatmap
depicts this clustering. Straight away, we see a clear vertical pattern indicating
the effect of the experimental manipulation: conditions without parasitic gaps
elicited more positive ratings than conditions with them. We further see that there
are participants who rated every condition rather favorably indicated by mostly
green rows, participants who found every condition mediocre overall indicated
by yellow rows. Only one participant gave every condition low ratings overall,
indicated by the single orange row in the bottom section of the plot. We likewise
see that for some participants, the placement of the adjunct clause was a more
relevant factor in determining the response pattern than the presence of a parasitic
gap, as indicated by orange cells in extra conditions and pale green cells in incorp
conditions. Overall, most participants exhibiting low ratings in pg conditions,
qualified by red cells, show a remarkable improvement of their ratings in pr7
conditions. Overall, the plot illustrates a multitude of response patterns with some
major trends, but no clear dominant pattern.

Of the participants who rated parasitic gaps poorly with mean ratings between
1 and 2, some provided comments along with their rating. These comments in
(15)—(19) reveal that these participants prefer to either insert a pronoun or avoid
the use of an adjunct clause entirely by suggesting paraphrases.’

(15)  Participant 6, Schleswig-Holstein, no dialect
“ohne ES anzuprobieren’ kldange fiir mich natiirlicher’
“without trying IT on” would sound more natural to me’

(16)  Participant 12, Hesse, no dialect
ohne ‘es” zu reparieren’
‘without repairing “it™

(17) Participant 15, Baden-Wiirttemberg, Swabian
“ohne aufzuschieben’ ist eingeschoben. Richtig: “...welches Problem Lisa
zeitnah gelost hat.”
“without postponing” is interjected. Correct: “...which Problem Lisa solved
timely.”

(18)  Participant 22, Baden-Wiirttemberg, Palatine
Referenz ‘es” zu Dokument fehlt’

°It is to be noted that some of the participants did not seem to be entirely naive regarding
grammar theory, some of them using terms common among scholars of German studies or teachers
of German—Prddikat to refer to the verb as well as Verbendstellung and Verbzweitstellung when
referring to its position. These comments only pertained to the distractors, and there is no reason
to assume that participants understood which items were relevant to the study based on their
potential linguistic knowledge.
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‘reference to document “it” is missing’

(19) Participant 72, Baden-Wiirttemberg, no dialect
‘Ohne Anprobe oder ohne es anzuprobieren’
‘without try-on or without trying it on’

extra,pg extra,prn
& //\1
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% incorp,pg incorp,prn
14

Rating

Figure 3.4: Density of mean ratings per participant per condition based on
participants’ region of origin. Mean ratings per condition per region are given
next to the curves on the right.

Figure 3.4 illustrates the distribution of mean ratings based on condition and
region of origin, showing the mean rating for the respective condition across all
participants of a single region. The clearest and possibly only distinctive tendency
that emerges is that in the condition extra, pg, participants from the west and south
seem to pattern together in being skewed slightly toward higher ratings, while the
peak for participants from the north and east is skewed toward lower ratings.
All regional mean ratings correspond to the pattern qualifying the significant
crossover interaction—conditions are ranked as follows: extra, pg is rated the
lowest, followed by incorp, pg, then incorp, prn and then extra, prn. Most dialect
speakers are from the south (n = 8 participants Swabian or Alemmanic, n = 6
Bavarian or Franconian), followed by the west (n = 4 Palatine, n = 3 Hessian, n = 1
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Saarland dialect) and the east (n = 3 Saxonian, n = 1 Berlin German). The sample of
identifiable dialect speakers is thus quite rather small, as n = 54 participants stated
that they only spoke Standard German. Recall also that the sample is not balanced
with respect to participants’ geographical region either (regardless of whether they
indicated to speak a dialect or not) as there are 24 participants from the south and
34 from the west, but only 12 from the north and 10 from the east as discussed in
section 3.1.3.4. On the one hand, this explains the dips in the density curves of
northern and eastern participants, and likewise that they show a greater difference
in means between conditions than the other two groups. Due to this imbalance,
claims about any regional or dialectal influences are unjustified at this point.

- condition

- = extra,pg
extra,prn
1 = incorp,pg
= incorp,prn

Mean rating
|
|
|
[

Early (1-4) Middle (5-8) Late (9-12)
Trial phase

Figure 3.5: Effect of trial number on acceptability of experimental conditions.
Points indicate mean ratings across participants and early, middle and late trials in
respective condition, error bars indicate standard error.

Finally, we turn to the possibility of a satiation effect. Figure 3.5 shows
participants’ mean ratings for trials 1 to 4 (early phase), 5 to 8 (middle phase), and 9
to 12 (late phase). Recall that another model was fitted to include information about
trial number and its interactions with the factors Gap and PLACEMENT, see (14).
Trial number was included as a numerical variable centered around O called CTRIAL.
The cumulative link mixed model with random effects for slopes and intercepts
by participant and item for each factor individually (without interactions) yielded
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a significant effect of cTRIAL (Pr(>]z])~0.00617) (along with a significant effect
of cap and PLACEMENT as well as their interaction) but no significant interaction
with any of the other factors. That is, increasing trial number seems to have a
positive effect on ratings overall, however, this does not seem to conicide with the
presence of a parasitic gap. Thus, parasitic gaps are not subject to a satiation effect
in this experiment in the sense that otherwise unacceptable or mediocre syntactic
structures became more acceptable. Rather, participants’ ratings generally became
slightly more positive in later trials, which is indicative of an adaptation effect.
That is, rather than becoming accustomed to the construction, participants may
have adapted to the experimental task by judging sentence after sentence in a very
repetitive pattern (cf. Baayen et al. 2017). However, note that this trend seems
to track the significant crossover interaction between GAP and PLACEMENT: the
conditions where PLACEMENT has a negative effect overall, i.e. extra,pg and
incorp,prn, receive a particular boost in the final four trials indicated by the
upward trend of the graph between the middle and late phase. On the other
hand, conditions where PLACEMENT has a positive effect overall, i.e. extra,prn
and incorp,pg, show a slight increase in earlier trials. Note, however, that the error
bars indicating standard error overlap in multiple conditions, and although the
effect is significant, it is rather small.

3.1.4 Discussion

The results of the experiment confirm the hypothesis that sentences with
parasitic gaps are less acceptable than sentences without parasitic gaps in German.
Furthermore, the hypothesis that inter-speaker variability will overshadow any
significant effect of the placement of the adjunct clause does not receive support.
Instead, adjunct clause incorporation seems to have a positive effect on the
acceptability of parasitic gaps, whereas it has a negative effect on the acceptability
of constructions without parasitic gaps (cf. Assmann 2010). These findings are
qualified by significant main effects of the factors cap and PLACEMENT as well as
a significant interaction between the two. The experiment did not reveal any clear
influence of participants’ region of origin or dialect on the acceptability of parasitic
gaps. There might be regional differences with respect to the acceptability of
parasitic gaps in extraposed adjunct clauses as indicated by Figure 3.4, but the
sample is not balanced enough to allow for conclusions beyond this slight tendency.
We further find that increasing trial number has a significantly positive effect on
the ratings participants give. However, this is not a satiation effect indicating that
participants become ‘accustomed’ to otherwise unacceptable parasitic gaps under
repeated exposure, but rather that they become more lenient with their judgments
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over the course of the experiment in general. Having to judge sentence after
sentence in a very repetitive pattern for 10 to 20 minutes on average, participants
may become bored or inattentive and end up giving more lenient judgments than
when they are still ‘fresh’ at the beginning of the study. This is indicated by
a significant effect of cTRIAL in the absence of an interaction with any of the
two factors. The next section explores a potential explanation for the crossover
interaction of GApP and PLACEMENT.

3.1.4.1 Crossover interaction of adjunct clause placement

To explore the possible implications of the crossover interaction between GAp
and PLACEMENT, I invite the reader on a de-tour to the processing of filler-gap
dependencies. Recall that adjunct clause extraposition has a negative effect on the
acceptability of parasitic gaps, while it has a positive effect on the acceptability
of conditions without a parasitic gap, crucially featuring a pronoun referring
to the filler instead. Since extraposition only affects the linear position of the
adjunct clause, this section focuses on an explanation in terms of linear rather than
hierarchical structure.

We can assume that encountering a displaced wh-phrase in a clause prompts
a search for a gap (based on the first resort model of gap filling and Active Filler
Hypothesis by Clifton and Frazier 1989; Frazier 1987). The parser supposedly
associates the filler to a gap as soon as possible, meaning that it actively posits
gaps in syntactically and lexically licit positions. This hypothesis has received
widespread support over the past decades, most notably based on studies showing
the ‘filled gap effect’ (see summary by Ness and Meltzer-Asscher 2017). Slower
reading times are detected in the critical region of sentences where a potential
gap site is unexpectedly filled (20a), suggesting that a gap was posited as the direct
object of bring, compared to sentences where this was not the case (20b):

(20) a. My brother wanted to know who Ruth will bring us home to ___ at

Christmas.
b. My brother wanted to know if Ruth will bring us home to Mom at
Christmas. (Ness and Meltzer-Asscher 2017, p. 1354)

McElree and Griffith (1998) tested how the resolution of filler-gap dependencies
interacts with island constraints, finding that when assigning gaps to fillers, this
type of syntactic information is considered 200-400 ms sooner than local lexical
constraints. This suggests that the parser considers syntactic islandhood before
positing a gap based purely on lexical information. Now consider the structures
below in (21), corresponding to simplified versions of the experimental items.
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(21) a. Welches Fahrrad hat Lars ohne ~ __ ,; zu reparieren verkauft

which bicycle has Lars without to fix sold
>

‘Which bicycle did Lars sell without fixing?’

b. Welches Fahrrad hat Lars ohne es zu reparieren verkauft _ ?
which bicycle has Lars without it to fix sold
‘Which bicycle did Lars sell without fixing it?’

c. Welches Fahrrad hat Lars verkauft _ ohne s zu
which bicycle has Lars sold without to
reparieren?
fix
‘Which bicycle did Lars sell without fixing?’

d. Welches Fahrrad hat Lars verkauft _ ohne es zu reparieren?
which  bicycle has Lars sold without it to fix

‘Which bicycle did Lars sell without fixing it?’

The most acceptable condition, i.e. extra, prn, is represented by (21d). In these
cases, the adjunct clause contains no parasitic gap and follows the matrix clause.
From a syntactic perspective, it is unsurprising that this condition received the
highest mean rating out of all (5.49)—it is syntactically well-formed and does
not contain a parasitic gap. If we assume the Active Filler Hypothesis, potential
contrasts between this condition and izcorp, prn represented by (21b), i.e. where
incorporation of the adjunct clause led to a decrease in mean rating (4.95), may also
receive an explanation. In (21d), the filler-gap dependency is resolved within the
matrix clause when the real gap is encountered. The parser does not have a reason
to posit a gap in the adjunct clause: There is no filler in need of being assigned
to a gap, and additionally, the adjunct clause is a syntactic island in which gaps
should not be posited in the first place (McElree and Griffith 1998). Hence, there
is nothing unlikely or inherently problematic about this particular dependency. In
the type of items represented by (21b), however, the parser encounters an adjunct
clause instead of a continuation of the matrix dependency. Having established that
the parser does not posit gap sites in syntactic islands, the reason for the decrease
in acceptability may be the introduction of additional material that increases the
distance between the filler and the potential gap. What we observe here may
thus simply be a proximity effect, whereby sentences that resolve the filler-gap
dependency earlier on are preferred over ones where the distance between the
two elements is increased (Chaves and Putnam 2020 based on Alexopoulou and
Keller 2007; Hofmeister and Norcliffe 2013).

Contrasts between items represented by (21a) and (21c), which scored a mean
rating of 4.25 and 3.86, respectively, may also receive an explanation based on the
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same hypothesis. In a case like (21a), again, the parser is looking for structures in
which to posit a gap to assign to the filler, but instead encounters an adjunct clause.
This time, it is not only the increase in distance that may cause difficulty, but also
the presence of a gap in a syntactic island. We can hypothesize that another gap in
the matrix clause is posited in order to repair the island violation. In other words,
the search for a gap to match the filler is likely not terminated by the parasitic gap,
and recognizing it as such, the parser will posit another gap in the matrix clause to
resolve the dependency. In the parasitic gap condition where the adjunct clause
is extraposed shown in (21c¢), the additional decrease in acceptability may be the
result of yet another unexpected property that the adjunct clause exhibits. The
filler-gap dependency is resolved in the matrix clause, much like in the case of the
highest rated condition represented by (21d). After this, not only does the parser
encounter a gap at a point in the sentence where there is no active filler to associate
with it; on top of that, the gap is entirely unexpected because it occurs in a syntactic
island. In other words, it is only the last chunk of the sentence that reveals the
parasitic gap dependency to the parser. While on-line measurements are necessary
to test these speculations, the crossover interaction between GAp and PLACEMENT
may follow from the way that filler-gap dependencies are processed rather than
grammatical constraints.

3.1.4.2 Implications for the study of reconstruction

Although participants rated parasitic gaps to be rather mediocre, sentences without
parasitic gaps were also rated to be less acceptable than distractors on the
second-highest level of acceptability (5.20 for items in p77 conditions vs. 5.94
for level B distractors). This could likely reflect the overall complexity of the
items and the added effect of the placement (and sheer presence) of the adjunct
clause. Although the distractors vary in length, their syntactic complexity is lower,
which may have made the target items stand out as more complex and thus less
acceptable. One of the aims of this experiment was to identify whether parasitic
gaps are acceptable enough in German to proceed with the study of reconstruction
patterns. This is to ensure that participants are not distracted by the mediocre
acceptability of the construction itself when judging different readings of the
sentence, especially because the sentences will become longer and more complex
once multiple referents and a potentially ambiguous pronoun are included on top
of a parasitic gap construction. These simple cases of parasitic gap constructions
lacking any ambiguity received a mean rating of 4.05 overall (4.25 if the adjunct
clause was incorporated, 3.86 if not). The extraposed condition is of particular
relevance for the study of reconstruction effects to control for interfering effects
of linear vs. structural distance and order (when compared to ATB movement).
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As such, no large scale experiment will be conducted on reconstruction effects
in German parasitic gaps due to their compromised overall acceptability and
the risk that their marginal nature is further amplified when combined with the
potential ambiguity of reconstruction. It is nevertheless to be acknowledged that
a non-negligible proportion of participants gave parasitic gaps a rather favorable
rating, and that these speakers could be pre-screened in future studies to ensure
the validity of their responses to reconstruction data. Nevertheless, the general
tendency is clearly that the acceptability of parasitic gaps is degraded. Future
research could aim to narrow down the factors impacting inter-speaker variability
not only with respect to parasitic gaps, but also the placement of adjunct clauses
in general as there appear to be clearer patterns in this variability than previously
expected.

3.1.4.3 Differentiating parasitic and pseudoparasitic gaps

Based on the experiment, there are certain claims from the literature on German
parasitic gaps (and what counts as one) that we need to re-evaluate. First, the claim
that German parasitic gaps do not exist at all is unsolicited (Kathol 2001). This
conclusion was reached based on the study of the gaps arising via scrambling and
the observation that they are subject to different licensing conditions than English
parasitic gaps. What was not discussed is that they differ from German genuine
parasitic gaps just as much (Assmann 2010), and that these genuine parasitic gaps,
though eliciting a wide range of acceptability ratings, receive mediocre to high
ratings from a non-negligible proportion of participants. As such, German parasitic
gaps do exist, and as discussed in section 3.1.2, so do gaps that resemble parasitic
gaps. The question then is whether these two gap types require distinct syntactic
derivations.

The assumption that the gaps arising via scrambling are derived by a different
mechanism than typical parasitic gaps seems particularly likely given that the
parasitic gaps tested in the experiment are not ruled out if the adjunct clause is
extraposed. For the gaps arising via scrambling, on the other hand, extraposing the
adjunct clause is unanimously reported to yield an unacceptable outcome. This
implies that the derivation of pseudoparasitic gaps must involve operations that are
ruled out by extraposition. At the same time, the derivation of parasitic gaps, being a
phenomenon of core syntax, is entirely independent of extrapositon. The proposal
by Fanselow (2001) for the gaps licensed by scrambling straightforwardly targets
the restriction on extraposition (22). Since the account treats the phenomenon
as PF-deletion, it makes reference to the linear distance between the antecedent
and the deleted copy based on the number and nature of intervening heads (recall
section 3.1.1.1).
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(22) a. dasssie Hans[ohne Hanszu umarmen] begrifst hat
that she Hans without Hans to.hug greeted  has
‘that she greeted Hans without hugging (him)

b. *dass sie Hans begriifst hat [ohne Hans zu umarmen]
that she Hans greeted has without Hans to.hug
Intended: ‘that she greeted Hans without hugging (him)’

(cf. Fanselow 2001, p. 412)

The non-coordinating head begrifSt ‘greeted’ intervenes between the two instances
of Hans in (22b), thus the occurrence in the adjunct clause cannot be deleted. The
reportedly unacceptable construction in (22b) becomes (marginally) acceptable if
we swap scrambling for wh-movement, as in (23):

(23)  Wen; hat sie begriif3t __; [ohne pg; zu umarmen]?
whom has she greeted without  to hug
‘Whom did she greet without hugging?’ (cf. Kathol 2001, p. 320)

Now, in order for PF-deletion to be applicable, the adjunct clause must be
underlyingly coordinated with the matrix clause. The acceptability of a gap appears
to be directly tied to the type of adjunct clause hosting it. Though this is widely
discussed and acknowledged, there appears to be no proper explanation as to why
this is the case. Notice that # ‘(in order) to’ does not allow for pseudoparasitic
gaps. However, the construction seems to improve if there is a wh-dependency in
the sentence: !

(24) a. *dasssie Hans [um zu begriiffen] umarmt hat
that she Hans in.order.to to greet hugged has
b. ?Wen; hat sie [um pg; zu begrifden] umarmt?
whom has she in.order.to  to greet hugged
‘Whom did she hug in order to greet?’
c. ?Wen; hat sie umarmt [um pg; zu begriifsen|?

whom has she hugged in.order.to  to greet
‘Whom did she hug in order to greet?’

This follows from the forward deletion account if 7 does not behave like a
coordinate head, since this is merely a prerequisite for pseudoparasitic but not
proper parasitic gaps. Indeed, we find that unlike anszatt and o/ne, it cannot
combine with a complementizer:

(25)  Esregnet ohne/anstatt/*um dass es schneit.
it rains without/instead that it snows
‘It is raining without/instead of snowing.’

10These judgments are my own and need further verification.

122



3.1. On the acceptability of German parasitic gaps

The derivation of pseudoparasitic gaps thus seems to make reference to a certain
property of the preposition that the derivation of parasitic gaps does not make
reference to. Following the assessment by Fanselow (2001), the relevant property
could be whether the preposition can act as a coordinate head. As such, the
gaps in scrambled constructions are most likely pseudoparasitic rather than
proper parasitic gaps, possibly featuring some type of coordinate structure in
their underlying syntax. The evidence in favor of distinguishing pseudoparasitic
and parasitic gaps in German requires us to reassess approaches that subsume
pseudoparasitic gaps under genuine parasitic gaps (Assmann 2012; Felix 1985;
Kathol 2001). I conclude that there is no convincing evidence against the
assumption that there exist parasitic gaps in German, but that the empirical data
suggests the parallel existence of pseudoparasitic gaps.

3.1.5 Conclusion

The experiment presented herein demonstrates that parasitic gaps in German do
exist and that they are marginally acceptable overall, while eliciting a wide range
of judgments based on the speaker. While some participants rejected them, the
majority found them mediocre, and some even judged them to be acceptable. The
experiment further shows that the acceptability of the parasitic gap interacts with
the placement of the adjunct clause in a significant way—the German counterparts
of the most canonical English examples where the adjunct clause is extraposed are
less acceptable if they contain a parasitic gap. On the other hand, if the adjunct
clause does not contain a parasitic gap but a pronoun referring to the filler instead,
participants prefer extraposition over incorporation. The findings allow us to draw a
distinction between parasitic and pseudoparasitic gaps in German, as extraposition
is unanimously reported to yield unacceptability for the latter while this is not the
case for the former based on the experiment. The crossover interaction between
GAP and PLACEMENT raises further interesting questions about the processing of
incorporated vs. extraposed adjunct clauses with and without parasitic gaps. For
the purposes of this thesis, the study of reconstruction in German parasitic gaps
is not pursued any further. The reason is, on the one hand, the overall marginal
acceptability, and, more importantly, that this marginal acceptability would be
further exaggerated by multiple referents and an ambiguous pronoun. Future
research should aim to clarify factors determining this variability among speakers.
Thus, the following section of this chapter delves into the study of principle C
reconstruction in German ATB movement, setting the study of German parasitic
gaps aside.
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3.2 Principle C reconstruction in German ATB
movement

In chapter 1, we have established the theoretical foundations underlying the
current investigation. First, we saw that approaches to multi-gap dependencies
differ with respect to how they model the one-to-many relation between the filler
and the gap. In particular, they differ in their assumptions about which position(s)
the moving filler originates from, and if the relation between the filler and the gaps
is the same in parasitic gap constructions as it is in ATB movement. Second, we saw
that principle Cis reported to reconstruct ‘all the way down’, therefore revealing the
base position of an extracted element, crucially distinguishing it from intermediate
positions. Third, we saw that despite the clarity of the predictions derived from
most approaches and the clarity of the predictions principle C reconstruction
makes, the empirical data reported so far are as conflicting as they could be.
Chapter 2 set out to study how robust principle C reconstruction itself is in simple
wh-dependencies given the existence, but strong ambivalence of experimental data
on the matter. I concluded that principle C reconstruction yields a significant effect,
but that this effect does not lead to the unacceptability of the coreferent reading
between the R-expression contained in the filler and the pronoun c-commanding
its base position. Instead, we saw that the presence of the effect is manipulable
based on the experimental task and setup, that only some participants show it at all,
and that its magnitude likewise varies from speaker to speaker. This puts previous
empirical reports about principle C reconstruction in multi-gap dependencies
into a new context: It is quite likely that neither of them is technically inaccurate,
instead capturing the natural inter-speaker variability of coreference resolution we
saw in chapter 2. Principle C reconstruction could be a relevant factor, but likely
not a universal factor that retains its significance across speakers and situations,
thus undermining the results of the diagnostic. This section sets out to explore
how likely this assessment is by conducting multiple experiments with varying
setups and factors found to impact coreference in chapter 2.

Having concluded that parasitic gaps in German are too marginal a phenomenon
to further complicate via reconstruction, this section deals with principle C
reconstruction in German ATB dependencies. The aim of this section is to assess
what coreference pattern the data exhibit, and how much we can infer from
these data with respect to the pattern of principle C reconstruction and thus
the path of movement in ATB dependencies. This question will be assessed in
three experiments varying the experimental setup and task slightly, just like the
experiments on principle C reconstruction in chapter 2 did. Special attention will
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be paid to the response patterns of participants to assess the effect of principle C
reconstruction on an individual level.

As we have seen in section 1.3.2.7 of chapter 1, the evidence is rather messy and
primarily based on individual judgments, with some reporting asymmetry between
the two gaps, claiming that reconstruction only targets the initial one (Citko 2005).
Others report that principle C reconstruction is symmetric (Nissenbaum 2000).
Experimental evidence for English has challenged the claim that reconstruction
for principle C is asymmetric (Bruening and Al Khalaf 2017), while failing to
provide interpretable evidence due to an inaccurate experimental design. This
empirical conflict highlights the need to test the predictions of existing theories
systematically to better understand and evaluate the evidence. This section will
show that principle C reconstruction in German ATB movement appears to display
a weak asymmetry, arguing that this is not due to the syntactic structure of ATB
movement, but the lack of robustness found in principle C reconstruction as
established in chapter 2. I will conclude that principle C reconstruction is not a
reliable test for the underlying structure of ATB movement in German and that
the differences between binding phenomena in ATB movement most likely arise
from their own nature rather than a complex property of ATB movement itself (cf.
Citko 2005; Bruening and Al Khalaf 2017).

3.2.1 Testing principle C reconstruction in ATB movement
experimentally

All experiments are based on the setup created by Salzmann, Wierzba, and Georgi
(2023). Experiment 4 applies the original setup of their study to ATB dependencies,
while experiments 5 and 6 track the modifications of experiments 1 and 2 reported
in chapter 2. Recall that in the original study by Salzmann, Wierzba, and Georgi
(2023), each item was accompanied by two forced choice tasks inquiring about the
coreference possibility with the R-expression in the displaced NP (called embedded
referent in the following) or the R-expression in the matrix clause (called the matrix
referent), respectively. Participants were explicitly asked about the possibility of
coreference and were instructed to consider each reading carefully. The setup
including a sample item and the accompanying tasks is illustrated by (26) and (27).
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(26)  Object condition

Lisa erzahlt, welche Geschichte iiber Hannah sie
Lisa.noMm tells ~ which story.Acc about Hannah.Acc she.NnoM
argerlich fand.

upsetting found

‘Lisa tells (us) which story about Hannah she found upsetting.’
Can the sentence be understood such that...

a. ...Lisa found a story upsetting? yes/no (matrix referent)
b. ...Hannah found a story upsetting? yes/no (embedded referent)

(27)  Subject condition

Lisa erzahlt, welche Geschichte iuber Hannah ___ sie
Lisa.noM tells ~ which story.~om about Hannah.acc she.acc

verdrgert hat.
upset  has

‘Lisa tells (us) which story about Hannah upset her.’
Can the sentence be understood such that...

a. ...astory upset Lisa? yes/no (matrix referent)
b. ...astoryupset Hannah? yes/no (embedded referent)

In (26), the extracted constituent welche Geschichte iiber Hannah ‘which story
about Hannah’ is the object of the verb in the embedded clause, while in (27), it is
its subject. Under subject extraction, the R-expression c-commands the object
pronoun, therefore not giving rise to a principle C reconstruction effect, whereas
there should be a reconstruction effect under object extraction due to the subject
pronoun c-commanding the R-expression. Studies comparing moved vs. unmoved
conditions, i.e. surface vs. underlying principle C violations, predict a null effect
under reconstruction, which is difficult to interpret. The confound of linear order,
i.e. anaphoric vs. cataphoric reference, makes it unlikely that an underlying
principle C violation will elicit the same response as a surface violation, thus risking
that the effect the test is intended to measure is overshadowed. Contrasting subject
vs. object extraction, however, allows for more straightforward predictions where
a difference between the two conditions would indicate successful reconstruction.
While the surface order of constituents is the same, the principle C violation only
occurs in object conditions and only under reconstruction. Subject extraction
should show no such effects and always allow for coreference. The experiment
only tested displaced nouns with PP arguments, not adjuncts. All three experiments
reported in this section have the same 2 x2 Latin Square design varying the factors
GRAMFUNC (grammatical function of the extracted phrase, object or subject), and
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POSITION (of the conjunct containing the matching pronoun, initial or non-initial).

3.2.2 Experiment 4: Two forced choice tasks

3.2.2.1 Method

The first experiment is the application of Salzmann, Wierzba, and Georgi’s method
to ATB movement without modifications (see also section 2.1.2 of chapter 2). In
each trial, participants saw a sentence with three referents and a pronoun. The
pronoun matched the features of the matrix and the embedded referent, yielding
a principle C violation under reconstruction of the latter. Participants were given
two forced choice tasks per item, asking about the possibility of coreference with
either of the matching referents. Participants saw each item in only one out of
the four conditions. Metalinguistic terms were avoided by repeating the sentence
with the intended reading (28). Participants were instructed to read the sentences
carefully, but to make decisions based on their first impression.

(28)  Can the sentence be understood such that...
Marie overheard a joke? yes/no (matrix referent)
Ute overheard a joke? yes/no (embedded referent)

3.2.2.2 Participants

A total of 300 participants with mean age 31.2 (standard deviation of 9.92) were
recruited over Prolific. Participants were native speakers of German located in
Germany with a monolingual upbringing and no language related disorders. The
data from 33 participants were excluded from the analysis based on failed attention
checks. All participants who successfully completed the study received monetary
compensation, regardless of whether their data were used in the analysis or not.

3.2.2.3 Materials

Sentences involved a referent in the matrix clause (/ asked Helen. .. ), a displaced
wh-phrase with a PP argument containing another referent (... which joke about
Ute...), followed by the coordinate structure with two conjuncts, one of them
containing a pronoun matching both referents (... s/e heard. . .), and the other a
mismatched referent (... and Mats made up.). Each sentence contained a context
introducing all referents to counteract factors influencing the prominence of
either in the target sentence alone. The experiment manipulated two factors with
two levels each: GRaAMFUNC, denoting the grammatical function of the displaced
constituent with levels object and subject, and posiTiON denoting which conjunct
the matching pronoun is in with levels initial vs. non-initial. Given the 2 x2 design,
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there were four conditions in total. Participants saw 12 target items, each appearing
in only one of the four conditions. Additionally, participants were exposed to
48 distractor items. These included sentences testing relative clause attachment
height; the effect of (linear) distance on coreference with unambiguous pronouns
in ATB constructions; and principle A reconstruction in ATB constructions. An
example of a target item is given in (29) and (30).

(29)  Waihrend der Pause haben Helen und Ute sich tiber die Witze
during the break have Helen and Ute self about the jokes
unterhalten, die unter anderem von Mats in der Schule verbreitet
conversed that among others by Mats in the school spread
werden.
are
‘During the break, Helen and Ute had a chat about the jokes that are

disseminated at their school by Mats and others.’

Ich habe Helen gefragt, welchen Witz tiber
I have-1sc Helen.acc ask.psT which-Acc joke.NoM/AccC about
Ute...

Ute.Acc

‘I asked Helen which joke about Ute ...

a. object, initial
...sie  _ mitgehort  und Mats _erfunden hat.
she.NOM overhear.psT and Mats.NOM invent.psT has
...she overheard and Mats made up.’

b. object, non-initial
Mats ___erfunden und sie ___ mitgehort  hat.
Mats.NOM invent.psT and she.NOM overhear.pPST has

...Mats made up and she overheard.’

(30)  Helen, Ute und Mats haben ihren Kommilitonen in der Pause
Helen Ute and Mats have their fellow.student in the break
belauscht und dabei die neuesten Witze gehort, die momentan
eavesdrop.on and thereby the latest ~ jokes heard that currently
die Runde machen.
the round make
‘Helen, Ute and Mats have eavesdropped on their fellow student(s) during

the break and have thereby learned about the latest jokes currently making
the rounds.’

Ich habe Helen gefragt, welcher ~ Witz iber Ute...
I have-1sG Helen.acc ask.psT which-NoM joke about Ute.Acc
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‘I asked Helen which joke about Ute ...
a. subject, initial
_ sie irritiert und  Mats amusiert hat.
she.Acc irritate.psT and Mats.Acc amuse.PST has
...irritated her and amused Mats.’
b. subject, non-initial
_ Mats amusiert und  sie irritiert hat.
Mats.Acc amuse.PST and she.Acc irritated has

...amused Mats and irritated her.’

The logic of the design is as follows: Reconstruction of the extracted constituent
to the gap c-commanded by the pronoun should rule out coreference between the
pronoun and the referent in the reconstructing phrase, i.e. Ufe in the examples
above. The research question at hand is whether this effect occurs in both
conjuncts, as predicted by symmetric extraction approaches, or only one of them,
as predicted by asymmetric approaches. Each sentence was accompanied by a
neutral context introducing the referents to avoid making either of them more
prominent than the other. Making the referent in the matrix clause the direct object
of fragen ‘to ask’ was a conscious choice to avoid prominence effects associated
with subjects and topics (Cowles, Walenski, and Kluender 2007; Kaiser 2011),
trying to minimize the factors distracting from the embedded referent.

3.2.2.4 Procedure

The experiment was set up using the platform L-Rex (Starschenko and Wierzba
2024). The sentences were displayed simultaneously with the context, the latter in
italics. The two questions were shown below the sentence with the answer options
yes, indicating coreference, and 7o, indicating disjoint reference. The first block
included two training items in non-randomized order, showing sentences with
two referents matching the pronoun, in one case allowing for coreference with
both and in one case allowing for coreference with only one of them. The second
block contained target items and distractors in pseudo-randomized order, such
that two items from the same set of materials were never shown consecutively.

3.2.2.5 Predictions

In the following, the term coreference rate indicates the proportion of yes responses
to the forced choice task asking about coreference with the embedded referent.
High coreference rates in subject conditions are predicted if the impossibility of
coreference is determined by asymmetrical c-command between a pronoun and a
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matching R-expression. Both the surface position as well as the base position of
the extracted subject c-command the pronoun, yielding no principle C violation
on the surface nor in the underlying configuration. This should be qualified by
significant main effect of GRAMFUNC.

There are three distinct reconstruction patterns predicted by the theories of
ATB movement with respect to object conditions. Symmetric approaches, where
the displaced element is base generated in and extracted from both conjuncts,
predict no difference between the gaps. The constituent should reconstruct
symmetrically and a violation should occur symmetrically as well. No additional
significant effects are expected if this is the case, since the position of the pronoun
should be irrelevant. A significant main effect of GRAMFUNC alone would indicate
that there is a difference between subject and object extraction (effect of principle
C reconstruction) but not between gaps (symmetry of effect across gaps).

In asymmetric approaches where the shared element only moves from the
initial gap, the predictions are determined by how the non-initial gap is created.
If there is a full copy of the filler in the non-initial gap site, a principle C
violation is still expected even without reconstruction (Munn 1993, et. seq).
That is, such an asymmetrical extraction approach would nevertheless predict
a symmetrical pattern for a principle C reconstruction effect. In the forward
ellipsis approach (Salzmann 2012), the aforementioned asymmetric reconstruction
pattern is predicted due to the possibility of vehicle change in the non-initial
conjunct, avoiding a principle C violation (Fiengo and May 1994). In that case, a
significant interaction between GRAMFUNC and POSITION is expected, with higher
coreference rates in the condition object, non-initial than object, initial.

The backward ellipsis approach as well as the sideward movement approach
predict that reconstruction should only target the non-initial gap. Although
the extracted element moves through the initial gap in sideward movement,
based on the observation that principle C is only evaluated in base positions
but not intermediate ones, the prediction is asymmetric. Coreference should be
unconstrained in the condition object, initia/ but not in object, non-initial, yielding
the exact opposite of the pattern predicted by forward ellipsis. Again, a significant
interaction between GRAMFUNC and POSITION is expected.

It is further to be noted that non-syntactic effects will likely play a role. We saw
in chapter 2 that principle C reconstruction is not a particularly strong nor universal
predictor of coreference. There are two conceivable ways in which non-syntactic
biases could impact coreference under reconstruction. First, the relative surface
position of the referent and the pronoun could influence coreference, regardless
of reconstruction. Authors diverge with respect to their hypotheses and findings.
While for English, increasing linear and structural distance between the referent
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and the pronoun is argued to facilitate coreference equally (Adger et al. 2017;
Bruening and Al Khalaf 2019), the opposite has been claimed for German based
on recency effects (Salzmann, Wierzba, and Georgi 2023). If it is indeed recency
that plays a role in German, coreference should be facilitated in initial conditions.
Second, it needs to be considered that in multi-gap dependencies, the robustness
of reconstruction could be affected by the distance between the filler and the gap.
That is, the variable distance between the filler and each gap may yield stronger
reconstruction effects in closer gaps than distant ones. This would predict a lower
coreference rate in the condition object, initial than object, non-initial. If the
relative surface position plays a role, there should be a significant main effect of
POSITION. The proportion of responses will help determine whether the effect of
proximity is positive or negative.

In sum, a significant interaction between GRAMFUNC and POSITION would be
indicative of a reconstruction effect targeting the conjuncts asymmetrically. A
significant main effect of GRAMFUNC would indicate reconstruction to both gaps.
A significant main effect of posiTioN would indicate the involvement of linear
factors, i.e. that the position of the pronoun determines the coreference pattern
regardless of the pronoun c-commanding the base position of the extractee.

3.2.2.6 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using generalized
linear mixed effects models for binary data from the package ‘lme4’ (D. Bates et al.
2015) with the family ‘binomial’ (logit link) and the optimizer ‘bobyqa’ (D. Bates et al.
2015). Modeling was carried out only for the task about the embedded referent
due to the lack of theoretical value in hypothesizing about coreference with the
matrix referent. A conservative a-level of 0.05 was defined. The model in (31)
includes fixed effects for both factors, GRAMFUNC and POSITION, the interaction
of the two, and a random effects structure with varying intercepts and slopes for
both participants and items (Barr et al. 2013).

(31)  rating ~ gramfunc * position +
(1 + gramfunc + position | item) + (1 + gramfunc + position | participant)

The model in (31) is the final model after simplifications were applied to the
maximal random effects structure due to a perfect negative correlation of random
effects for GRAMFUNC by item. Participants’ attention and whether they understood
the task was assessed through inspecting coreference rates with the matrix referent,
i.e. one of the questions in target trials, as a sanity check. Failure to indicate
coreference with the matrix referent in 25% of cases or more led to exclusion.
This was taken to indicate that participants either responded based on preferences
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rather than possibilities, or that they did not complete the task responsibly. After
applying this exclusion criterion, data from n = 277 participants were analyzed.

3.2.2.7 Results

09

0.6

Coreference rate

0.3

1

0.0

obj,init obj,naninit subj,init subj,noninit
Caondition

Figure 3.6: Coreference rates for the embedded referent across conditions.

The remaining participants correctly indicated that coreference between the
pronoun and the matrix referent was possible in 87% to 89% of cases depending
on the condition. This sanity check indicates that participants have understood the
task, although responses are not at ceiling. Coreference rates with the embedded
referent are shown in Figure 3.6. In particular, the hypothesis that coreference
should always be allowed in subject conditions is not borne out, similar to what we
observed in simple wh-dependencies. Not only is the proportion below chance
level in subject conditions, but crucially, coreference rates differ by 10% based
on which conjunct the pronoun is in. Turning to object conditions, responses
deviate from all possible predictions. Again, there is a clear difference between
the condition testing reconstruction to the initial vs. the non-initial gap, but the
contrasts are weaker than expected based on the syntactic predictions. Participants
found that coreference was possible more frequently when the pronoun was in the
non-initial conjunct than in the initial one, but the proportions do not indicate a
clear tendency towards coreference being ruled in or out by a syntactic constraint.
The significant interaction between GRAMFUNC and POSITION reveals that the
contrast between subject and object conditions only holds if the pronoun is in the
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initial conjunct. In the non-initial conjunct, this contrast vanishes completely.

GLMM Estimate (SE)
(Intercept) 1.00*** (0.15)
gramfunc 0.73**(0.19)
position -0.65*(0.17)
gramfunc:position -0.77+(0.19)
AIC 3157.94
Num. obs. 3048
Num. groups: participant 254
Num. groups: item 12
Var: participant (Intercept) 3.57
Var: participant gramfunc 0.06
Var: participant position 1.05
Var: item (Intercept) 0.00
Var: item gramfunc 0.21
Var: item position 0.06

**p < 0.001; **p < 0.01; *p < 0.05

Table 3.4: Estimates of the generalized linear mixed effects model given in (31).

The estimates of the model in (31) are reported in Table 3.4. Data analysis
revealed a significant main effect of GRAMFUNC and POSITION as well as a significant
interaction between the two. That is, while the pronoun c-commanding the
R-expression’s base position is estimated to have an effect on coreference in both
conjuncts (main effect of GRAMFUNC), the effect is particularly pronounced in the
initial conjunct (interaction). The relevance of distance, whether it is structural
or linear, is further shown by the significant main effect of PosITION, meaning
that the model estimates that there is generally a decrease of coreference rate in
the initial conjunct compared to the non-initial conjunct regardless of the factor
GRAMFUNC. Notice that the coreference rates are very low in the subject condition
where no syntactic violation is in sight, indicating that factors beyond principle C
reconstruction give rise to the pattern. Because the model had problems estimating
random slopes and intercepts by item due to insufficient data, two more models
were fitted. One of them attempted to address the issue by dropping the correlation
between the random intercepts and slopes by item, the other one omitted the
random effects structure by item altogether. Nevertheless, a likelihood ratio test
revealed that the model reported in (31) has the lowest AIC out of the three and a
significant p-value. The reported estimates are on the log-scale and factors are
treatment contrast coded (levels initial and subject treated as the base, coded 0).
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Figure 3.7: Individuals’ (n = 277) overall proportions of responses indicating
coreference with the embedded referent in experiment 4 by condition. Y-axis
indicates proportion (0-1 by 0.33 based on 3 observations per participant per
condition), lines connect individual participants’ proportions in the object and
subject conditions of the initial (I) and non-initial conjunct (r), respectively. Color
indicates the direction of the effect (blue: subject > object, orange: subject < object,
gray: subject = object), thickness and opacity indicate the number of participants.
X-axis indicate overall percentage of yes responses in condition.

Figure 3.7 illustrates the various slopes by participant for the effect of
GRAMFUNC, i.e. the proportion of responses indicating coreference between the
embedded referent and the pronoun in object vs. subject conditions. That is, the
steepness of the slopes indicates the magnitude of the principle C reconstruction
effect. The slopes for the initial gap are shown on the left, those for the non-initial
conditions on the right. In the initial conditions, 51.3% of participants show no
effect at all, indicating that coreference was equally possible regardless of the
presence of a principle C violation. For the majority of participants this manifested
in 0% coreference rate in both conditions. Only 34.7% of participants show the
predicted pattern, i.e. higher coreference rates in the subject condition than the
object condition, and only very few of them display an absolute pattern, where
coreference is not chosen in the object condition at all and chosen (almost) always
in the subject condition. Remarkably, 14.1% of participants display the opposite
pattern, i.e. coreference is chosen more frequently in the object than the subject
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condition.

On the surface, as illustrated by Figure 3.6, it appears that there is no difference
between the coreference rates in the non-initial object and subject condition—both
are at 42%. However, inspecting individual participants’ patterns reveals that
this is not caused by a uniform distribution of flat slopes, but rather by rampant
inter-individual variability with an equal number of participants showing the effect
in the predicted direction and in the opposite direction, as seen in Figure 3.7.
In non-initial compared to initial conditions, there is a remarkable increase in
participants showing the opposite effect (26.4%), especially to the detriment of
the principle C effect group’s size (34.7% in initial but only 26% in non-initial
condition). Among those participants showing no effect, higher coreference rates
are more frequent in the non-initial than the initial conditions, reflecting the
significant effect of posiTION manifesting in a positive effect on coreference in
non-initial conditions. As such, it is clear that although a portion of speakers seem
to respond in line with the predictions of a principle C reconstruction effect, the
majority of them does not.

3.2.2.8 Discussion

The significant interaction of GRAMFUNC and POSITION taken together with the
observed coreference rates indeed suggests an asymmetry between the initial and
non-initial gaps of ATB movement. Coreference was chosen more frequently in the
non-initial condition, showing at least the tendency reported by Citko (2005) for
English. However, once we depart from the overall pattern and inspect individual
participants’ responses, it becomes clear that the significant interaction does not
arise from a uniform, weak tendency across participants, but rather from vast
inter-individual variability both with respect to the direction as well as the size
of the effect. As such, only 34.7% of speakers exhibit a response pattern that
matches the predictions of a principle C reconstruction effect in the initial gap,
which is largely at odds with the assumption that principle C should be a universal
syntactic constraint across dependency types and complexities.

The main effect of PosITION indicates that the surface configuration plays arole,
too, which is in line with the observation that even in subject conditions where no
reconstruction takes place, there is a difference in coreference rate between the
initial and the non-initial condition. In line with findings by Adger et al. (2017) and
Bruening and Al Khalaf (2019), increasing the distance between the referent and
the pronoun boosts coreference. The pattern is thus not a recency effect whereby
the most recently mentioned referent relative to the pronoun is favored, since
this wrongly predicts that coreference rates should increase in initial conditions.
Rather, we observe that increasing the distance has a positive effect, potentially
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because it allows the referent to ‘decay’ in memory before a pronoun refers back
to it. The interference of a mismatched referent in non-initial conditions may
also make coreference more felicitous. Thus, the asymmetrical pattern reported
for principle C reconstruction in ATB movement is most likely the result of an
unstable reconstruction pattern paired with a positive effect of distance, rather
than a reliable indicator of the presence or absence of the displaced constituent in
the underlying representation.

It remains to be explored whether the presence of the matrix referent and
the complexity of the experimental task have a depressing effect on coreference
rates, particularly in the subject condition. To address this, the experiment will be
repeated with slight changes. In experiment 5, the context, matrix referent and
phrasing of the task will remain the same. However, participants will only have
to respond to one task in each trial. In target items, participants will always be
asked about coreference possibilities with the embedded referent. Distractors will
be used for counterbalancing, i.e. the respective trials will only inquire about
the possibility of coreference with the matrix subject. In experiment 6, the
matrix referent, embedding sentence and context will all be omitted. Participants
will be given a general context applicable to all sentences and asked whether
the pronoun refers to the embedded referent or ‘someone else’ (cf. Stockwell,
Meltzer-Asscher, and Sportiche 2021, 2022). Both of these experiments will
include the experimental items tested by Salzmann, Wierzba, and Georgi (2023)
as pseudodistractors (i.e. the target items from experiments 1 and 2 in chapter
2), allowing for a comparison of participants’ behavior across dependencies with
varying complexity. Lexical variability across conditions will also be eliminated by
using psych verbs, contrasting the pattern ‘X delighted Y’ with ‘Y found X delightful’,
X being the displaced constituent containing the embedded referent and Y the
pronoun, instead of using distinct verbs (Salzmann, Wierzba, and Georgi 2023).
The prediction is that removing the matrix referent or merely the question about it
from the experimental items should boost coreference at least in subject conditions.
If the boost is observed across conditions again, this will further support the view
that the pattern is not a result of a c-command-based principle C violation.

In the next section, the second experiment on principle C reconstruction in
German ATB movement is presented. The aim of the experiment is to test whether
the effect observed in the first experiment could be amplified by simplifying the
experimental design. The idea is that participants may have been distracted by
the additional question about the matrix referent, which only served as a sanity
check to ensure that they understood the task, but seems to have impacted the
willingness of participants to consider the embedded R-expression as a referent.
This is particularly evident from the below chance coreference rates found in
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subject conditions where nothing is predicted to inhibit coreference. Furthermore,
the experiment aims to eliminate the confound of using different verbs in object
vs. subject conditions to make the items more uniform.

3.2.3 Experiment 5: One forced choice about possibility of
embedded referent

3.2.3.1 Method

For this experiment, the complexity of the experimental task was reduced to
avoid distracting participants from considering the embedded referent, suspecting
that being presented with two questions per task made the matrix referent stand
out too much against the embedded referent. As such, participants only saw
one instead of two questions per trial, assessing whether the question could be
understood such that the pronoun referred to the embedded referent. To ensure
that people did not exclusively see trials inquiring about the embedded referent,
the experiment adjusted the distractors and pseudodistractors. Distractors featured
multiple referents and always inquired about the possibility of coreference with
the matrix referent, while for pseudodistractors, the referent in question was
encoded as an experimental factor, asking about the embedded referent in half
the trials and about the matrix referent in the other half. As such, participants
were asked about coreference with the embedded referent in 40 trials (24 targets +
16 pseudodistractors) and about coreference with the matrix referent in 28 trials
(the remaining 16 pseudodistractors + 12 distractors). The pseudodistractor trials
inquiring about coreference with the matrix referent served as attention checks,
with failure to indicate coreference with the matrix referent in more than 20% of
cases leading to exclusion. This threshold was also implemented to assess whether
participants understood the task and considered coreference possibilities rather
than preferences.

3.2.3.2 Participants

175 participants with mean age 32.08 (SD = 10.26) were recruited over
Prolific. Participants were native speakers of German located in Germany
with a monolingual upbringing and no language related disorders. The data
from 25 participants were excluded from the analysis based on failed attention
checks. All participants who successfully completed the study received monetary
compensation, regardless of whether their data were used in the analysis or not.
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3.2.3.3 Materials

The materials from experiment 4 of this chapter were used, with the correction
that verbs across respective subject and object conditions now matched. Instead
of using regular transitive verbs in the object conditions and psych verbs in the
subject conditions, the psych verbs from the subject conditions were rephrased
in the object conditions. As such, a subject condition such as which X irritated
Y'was re-modeled to which X did Y find irritating for the object condition. This
study featured 24 targets, 32 pseudodistractors and 12 distractors.

3.2.3.4 Procedure

The procedure matched the procedure of experiment 4. Given the simplification
of the task, participants were shown one question per trial instead of two
regarding the interpretation of the sentence. Target items were interspersed with
pseudodistractors and distractors in pseudo-randomized order.

3.2.3.5 Predictions

The theoretical predictions with respect to the coreference patterns under
reconstruction in ATB movement are the same as in experiment 4, as the
manipulated factors and logic of the experiment remain the same. Compared
to experiment 4, however, the prediction is that participants should choose the
embedded referent more readily in subject conditions when only being confronted
with a single question assessing the possibility of coreference with the embedded
referent (without additionally asking about the matrix referent, like in experiment
4). The hypothesis is that any contrast between object and subject conditions, i.e.
the effect of GRAMFUNC, should be strengthened in this experiment: The omission
of the matrix referent is expected to boost participants’ willingness to accept the
embedded referent in the absence of a principle C violation, that is, in subject
conditions.

3.2.3.6 Data analysis

Statistical modeling matched the procedure of experiment 4. Data from 150
participants were analyzed. The model in (32) includes fixed effects for both
factors, GRAMFUNC and POSITION, the interaction of the two, and the maximal
random effects structure with varying intercepts and slopes for both participants
and items for each fixed effect as well as the interaction (Barr et al. 2013).

(32)  reference ~ gramfunc * position +
(1 * gramfunc * position | item)+(1 + gramfunc + position | participant)
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Participants’ attention and whether they understood the task was again checked
by inspecting coreference rates with the matrix referent as in experiment 4. After
applying this exclusion criterion, the data from n = 150 remaining participants
were analyzed.

3.2.3.7 Results

09
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Coreference rate
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obj,init obj,noninit subj,init subj,noninit
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Figure 3.8: Coreference rates for the embedded referent across conditions.

The overall coreference rates with the embedded referent in the relevant
experimental conditions are shown in Figure 3.8. Although the pattern remains the
same in experiment 5 as it was in experiment 4, coreference rates in this experiment
are lower across conditions. That is, the intention of boosting coreference rates
by simplifying the task backfired. The modification instead depressed coreference
rates even in conditions where coreference should always be possible, thereby
reducing the strength of the manipulations rather than increasing it. While overall
coreference rates in the first experiment differ by 19% between object and subject
conditions testing the initial gap and 10% testing the non-initial gap, this contrast
decreased to 9% and 6%, respectively.

The estimates of the model reported in (32) are reported in Table 3.5. Despite
the contrast becoming weaker, significance testing revealed a significant main effect
of cRAMFUNC and posITION. The interaction of the two is not significant. This
indicates that both principle C reconstruction as well as the linear distance between
the pronoun and the R-expression remain to have an effect on the coreference
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GLMM Estimate (SE)
(Intercept) 1.47++(0.32)
gramfunc 0.60"* (0.17)
position -0.52** (0.18)
gramfunc:position -0.38 (0.23)
AIC 3142.02
BIC 3290.55
Log Likelihood -1547.01
Num. obs. 3600
Num. groups: participant 150
Num. groups: item 24
Var: participant (Intercept) 4.56
Var: participant gramfunc 0.28
Var: participant position 0.07
Var: participant gramfunc:position 0.34
Var: item (Intercept) 1.41
Var: item gramfunc 0.12
Var: item position 0.33
Var: item gramfunc:position 0.33

***p < 0.001; **p < 0.01; *p < 0.05

Table 3.5: Estimates of the generalized linear mixed effects model given in (32).

rate. However, this time, there is no evidence for principle C reconstruction to
differ between conjuncts. Aside from, again, mismatching the predictions of all
approaches due to the relatively low coreference rates in the subject conditions,
the coreference pattern and the significance of the effects fit the predictions of
symmetrical approaches best, as there is no significant interaction between the
effect of principle C reconstruction and the position of the pronoun.

The results of experiment 5 are thus different from the results of experiment 4.
While there is a significant interaction in experiment 4, there is none in experiment
5. We saw in experiment 4 that only a subset of participants showed a response
pattern that was in line with the predictions of a principle C reconstruction effect
at all, and we now turn to the discussion of this inter-individual variability in
experiment 5.

Figure 3.9 illustrates inter-speaker variability in the direction and size of the
effect of crRaMFUNC. In this experiment, too, we see a lot of variability among
participants. Interestingly enough, the proportion of participants showing an effect
in line with principle C reconstruction has increased overall, although the size of
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Figure 3.9: Individuals’ (n = 150) overall proportions of responses indicating
coreference with the embedded referent in experiment 5 by condition. Y-axis
indicates proportion (0-1 by 0.167 based on 6 observations per participant per
condition), lines connect individual participants’ proportions in the object and
subject condition of the initial (I) and non-initial conjunct (r), respectively. Color
indicates the direction of the effect (blue: subject > object, orange: subject < object,
gray: subject = object), thickness and opacity indicate the number of participants.
X-axis indicate overall percentage of yes responses in condition.

the effect decreased. That is, there are more participants whose slopes increase
in the predicted direction, but the increase is smaller. Note that doubling the
number of observations per participant per condition compared to experiment 4
due to having tested 24 instead of 12 items has likely contributed to this.!! In both
the initial and non-initial conjunct, group sizes are a bit more balanced than in
experiment 4. More participants responded in line with principle C reconstruction
in the non-initial than the initial gap, though this effect is not significant, contrary
to the contrast between the initial and non-initial gap in experiment 4.

Experiment 4 used only 12 items because participants should have been tested in two sessions
to decrease the complexity of the experiment. However, after the first session, data collection
was put on hold upon suspecting that something went wrong with the experimental setup due
to the small and inconsistent effect size of GRAMFUNC. Experiments 5 and 6 of this chapter
and experiments 1 and 2 of chapter 2 were attempts to identify the setup to detect the ‘true’
principle C effect, ultimately resulting in a dissertation with a heavy focus on methodology. These
investigations revealed that the ‘problem’ was not fixable—coreference resolution is simply a much
more complex topic than Binding Theory alone could ever do it justice.
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Figure 3.10: Proportion of participants corresponding to effect groups across
different test environments (baseline = experiment 1 in chapter 2 on simple
wh-dependencies, ATB_Initial = initial conjunct of ATB movement in current
experiment, ATB_Noninitial = non-initial conjunct of ATB movement in current
experiment. Flow indicates migration of individual participants from one effect
group to the other.

Let us turn to the overlap between the participants who did show an effect in
line with principle C in the initial vs. non-initial gap, and crucially, whether the
same participants showed the effect in the experiment on simple wh-dependencies
in experiment 1 of chapter 2. Figure 3.10 shows the migration of participants across
effect groups. We see that participant groups are incongruent across environments,
i.e. simple wh-dependencies and the different conjuncts of ATB movement. While
there are participants who responded in line with a principle C reconstruction
effect in simple wh-dependencies and either conjunct of ATB movement (n = 19
for the initial and n = 13 for the non-initial conjunct), there are few participants
who are in line with the effect across all three conditions (n = 13). Crucially, there
is variability among the remaining 105 participants, some of them not showing an
effect in either environment, others showing it in only one of them. We can thus
see that the relatively consistent group sizes are not indicative of group identity
in this experiment. That is, principle C reconstruction informs less than 10% of
participants’ behavior across all syntactic environments that were tested. This
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strongly suggests that participants responded based on more general pragmatic
factors that may vary at item level. Turning to the modification of the task, it had
the unwanted effect of further depressing coreference rates. Recall that the aim
was to make the task easier for participants, hoping that any effect that was already
present would become enhanced by inquiring about each referent individually
rather than both of them in a single trial. However, it is quite likely that presenting
an item with two possibly competing referents, but then only inquiring about
one of them, especially if it is the less favored referent, put participants in the
dissatisfactory position of not being able to voice their judgment about the most
prominent reading. Participants’ comments support this: Trials inquiring about the
embedded referent caused irritation due to the overwhelming prominence of the
matrix referent. Participants commented that they preferred the matrix referent
over the embedded referent regardless of the experimental condition. See section
2.2.2.7 of chapter 2 for a detailed discussion of participants’ comments (recall that
the items discussed in experiment 1 of chapter 2 served as pseudodistractors in
the current experiment).

3.2.3.8 Discussion

The significant main effects of GRAMFUNC and poOsITION in the absence of a
significant interaction suggest symmetry between the initial and non-initial gaps
of ATB movement, contrary to the findings of experiment 4. Inspecting the
individual patterns exhibited by participants we find that only 36.7% of participants
responded in line with the predictions of principle C reconstruction in initial gap
conditions, while 39.3% of them did in the non-initial gap conditions. Given that
the subject conditions are sensitive to the manipulation of posiTiON despite the
absence of an effect of reconstruction, we can conclude that superficial factors play
a role in determining the pattern rather than a fundamental, universal syntactic
effect. This is further underpinned by the main effect of posiTiON as well as
the extent of inter-individual variability regarding the direction of the effect of
GRAMFUNC.

Crucially, omitting one of the questions from each trial did not make the
intended task more straightforward. Instead, it led to a mismatch between task and
item structure, as there were multiple matching referents in the sentence despite
only assessing coreference with one. Especially in the relevant trials inquiring about
the embedded referent, i.e. the potential principle C violation, the prominence of
the matrix referent and the impossibility to indicate their preference for it led to a
decrease in overall coreference rates. The final experiment aims to address this
issue by omitting the matrix referent altogether.
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3.2.4 Experiment 6: One forced choice between embedded
and unnamed referent

3.2.4.1 Method

The third experiment eliminated two crucial components of the item structure:
There was no embedding sentence and thus no competing referent. These
modifications were made upon suspicion that the matrix referent was too
prominent, keeping participants from considering the embedded referent at all.
Furthermore, the context sentence was omitted because there were not multiple
matching referents in the sentence whose prominence had to be controlled.
Participants saw interrogative sentences, i.e. modifications of the materials from
experiment 5. The task was also altered so that participants had to respond to the
prompt What is this about?, offering the coreferent with the embedded referent
(a joke that irritated Ute) and an unnamed referent (a joke that irritated someone
else) as response options. While the maximum response proportion was 100%
per reading in experiments 4 and 5, in experiment 6, the proportion of responses
indicating one reading depended on the proportion of responses indicating the
other reading. If there is no preference, proportions of 50% for each reading
are expected. Participants’ attention was checked through distractors where
coreference was ruled out due to gender mismatches, with failure to indicate
disjoint reference in more than 3 out of 12 cases leading to exclusion.

3.2.4.2 Participants

64 participants with mean age 32.2 (SD = 9.37) were recruited over Prolific.
Participants were native speakers of German located in Germany with a
monolingual upbringing and no language related disorders. The data from
4 participants were excluded from the analysis based on failed attention
checks. All participants who successfully completed the study received monetary
compensation, regardless of whether their data were used in the analysis or not.

3.2.4.3 Materials

The materials from experiment 5 were modified such that the embedding
sentence was omitted entirely as well as omitting the context. Participants thus
saw interrogative sentences. Like in experiment 5, there were 24 targets, 32
pseudodistractors and 12 distractors.

(33) Welchen Witz iiber Ute...
which-aAcc joke.NoM /Acc about Ute.Acc
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‘Which joke about Ute ...

a. object, initial
hat sie ___ mitgehort und Mats _erfunden?
has she.NoMm overheard and Mats.NOM invented

...did she overhear and Mats make up?’
b. object, non-initial

hat Mats ___ erfunden und sie ___ mitgehort?
has Mats.NOM invented and she.NoM overheard

...did Mats make up and she overhear?’
(34)  Welcher Witz iber Ute...

which-NoM joke about Ute.acc
‘Which joke about Ute ...

a. subject, initial

__ hat sie irritiert und _ Mats amusiert?
has she.Acc irritated and Mats.Acc amused

...irritated her and amused Mats?’
b. subject, non-initial

__ hat Mats amusiertund ___ sie irritiert?
has Mats.Acc amused and she.Acc irritated

...amused Mats and irritated her?’

3.2.4.4 Procedure

The procedure matched the procedure of experiments 4 and 5. Target items were
interspersed with pseudodistractors and distractors in pseudo-randomized order.

3.2.4.5 Predictions

Again, the theoretical predictions remain the same as in experiments 4 and 5.
Coreference rates in subject conditions are expected to increase compared to the
first two experiments due to the omission of the matrix referent.

3.2.4.6 Data analysis

Statistical modeling matched the procedure of experiments 4 and 5. Data from 60
participants were analyzed. The maximal model was fitted initially, then simplified
because a likelihood ratio test using the ‘anova’ function in R favored a simpler
model. The final model is is given in (35).
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(35)  reference ~ gramfunc * position +
(1 + gramfunc + position | item) + (1 + gramfunc + position | participant)

3.2.4.7 Results
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Figure 3.11: Coreference rates for the embedded referent across conditions.

The overall coreference rates scored in the entire experiment are shown in
Figure 3.11. Compared to experiments 4 and 5, we see a drastic increase in
coreference rates. Across conditions, the coreference rate is consistently above
chance level. Again, the relative ranking of conditions is the same as we observed
in experiments 4 and 5: Initial conditions elicited lower coreference rates than
non-initial conditions, and the contrast between object and subject conditions in
non-initial items is smaller than in initial items. However, the manipulations once
again failed to increase the effect size, instead merely increasing coreference rates
overall.

The estimates of the model defined in (35) are given in Table 3.6. The
experiment revealed a significant effect of GRAMFUNC but no significant main
effect of posiTION and no significant interaction between the two. That is, the
significance of GRAMFUNC indicates that principle C reconstruction has an effect
and that this effect is present in both gaps. Since the interaction of the two is not
significant, the experiment does not provide evidence for a syntactic difference
between the two conjuncts. Despite the overall difference in coreference rates
between initial and non-initial conditions across levels of GRAMFUNC, significance
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GLMM Estimate (SE)
(Intercept) -1.03* (0.39)
gramfunc 0.75(0.23)
position -0.42 (0.26)
gramfunc:position -0.35(0.28)
AIC 1458.45
BIC 1542.81
Log Likelihood -713.22
Num. obs. 1440
Num. groups: participant 60
Num. groups: item 24
Var: participant (Intercept) 6.39
Var: participant gramfunc 0.10
Var: participant position 1.38
Var: item (Intercept) 0.49
Var: item gramfunc 0.19
Var: item position 0.03

= < 0.001; **p < 0.01; *p < 0.05

Table 3.6: Estimates of the generalized linear mixed effects model reported in (35).

testing did not reveal a significant effect of posITION, i.e. the distance between the
R-expression and the pronoun. Note, however, that the data of this experiment
gave rise to the largest variance estimate for intercepts by participant, indicating
high inter-speaker variability.

Once again, we shall take a look at inter-individual performance rather than
just the overall ratings. The data reveal that 46.7% of participants’ responses are
in line with the predictions of a principle C effect in the initial conjunct, while
this rate drops to 36.7% in the non-initial conjunct. The size of the participant
group showing an effect in the opposite direction increases from 15% in the initial
conjunct to 23.3% in the non-initial conjunct, while the size of the group showing
no effect in either remains rather stable with 38.3% in the initial conjunct and
40% in the non-initial. Participants’ slopes in this experiment are overwhelmingly
flat. There are more participants with lower coreference rates overall in the initial
conditions than the non-initial conditions, corresponding to the significant effect
of posiTION. Likewise, we can inspect whether the participants who did show an
effect of principle C reconstruction in simple wh-dependencies in experiment 2
of chapter 2 are the same participants who show it in this experiment under ATB
movement. Furthermore, we shall also probe whether the participants who did
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Figure 3.12: Individuals’ (n = 60) overall proportions of responses indicating
coreference with the embedded referent in experiment 6 by condition. Y-axis
indicates proportion (0-1 by 0.167 based on 6 observations per participant per
condition), lines connect individual participants’ proportions in the object and
subject conditions of the initial (I) and non-initial conjunct (r), respectively. Color
indicates the direction of the effect (blue: subject > object, orange: subject < object,
gray: subject = object), thickness and opacity indicate the number of participants.
X-axis indicate overall percentage of yes responses in condition.

show an effect in the non-initial conjunct overlap with those who did in the initial
conjunct. Figure 3.13 illustrates the migration of participants between effect groups
across the different test environments. There is some overlap between participants
exhibiting the effect in simple wh-dependencies as well as either the initial (n =
15) or non-initial conjunct in ATB (n = 6), respectively, and some participants
show the effect consistently across all three environments (n = 10). There is no
uniform pattern: Aside from the participants for whom the effect vanishes in ATB
dependencies altogether, some participants responded in line with a principle C
effect in simple wh-dependencies and only the initial conjunct of ATB. Others
responded in line with principle C in simple wh-dependencies and only in the
non-initial conditions of ATB; and yet again, there are certain participants who
only responded in line with principle C in the initial conjunct of ATB, but neither
in the baseline wh-movement cases nor the non-initial conjunct.!?

2Interestingly, not a single participant shows the effect exclusively in the non-initial conjunct.
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Figure 3.13: Proportion of participants corresponding to effect groups across
different test environments (baseline = experiment 2 in chapter 2 on simple
wh-dependencies, ATB_Initial = initial conjunct of ATB movement in current
experiment, ATB_Noninitial = non-initial conjunct of ATB movement in current
experiment. Flow indicates migration of individual participants from one effect
group to the other.

3.2.4.8 Discussion

The significant main effect of cRAMFUNC supports the view that the effect of
principle C reconstruction does not vary based on the position of the pronoun.
Interestingly, not only is there no significant interaction between the two factors,
but no significant main effect of posiTION either. As such, the results of experiment
6 are at odds with the findings of experiments 4 and 5, meaning that all three
experiments that were conducted on principle C reconstruction in German ATB
dependencies supplied distinct results.

Experiment 6 modified the task and item structure in an attempt to eliminate
the distraction that the presence of a matrix referent may have introduced. As a
result, coreference rates increased drastically overall compared to the two prior
experiments, with participants picking the coreferent reading in the forced choice
task above chance level. This is surprising considering that the two response
options were dependent on one another given the change of task in this experiment
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to a single forced choice task between two possible referents. It illustrates that
participants are highly biased to resolve pronominal reference with whatever
¢-matching referent is available. It further provides evidence for the hypothesis
that the embedded referent’s availability is not ruled out by a strong syntactic
constraint, but is rather dispreferred in certain scenarios if a more prominent
alternative is available, and preferred, on the other hand, if no specific alternative
is available at all.

3.2.5 General discussion

3.2.5.1 Differences across experiments

The overall coreference rates show the same pattern across experiments, see Table
3.7. The conditions can be ranked as follows, in increasing order of coreference
chosen in experiments (with a minor deviation of 0.4% between experiment 4):
object, initial - subject, initial - object, non-initial - subject, non-initial.

obj, initial subj, initial 0bj, non-initial subj, non-initial
Experiment 4| 25.6% 35.9% 46% 45.6%
Experiment 5| 23.2% 29.2% 32.2% 35.2%
Experiment 6| 54.4% 63.6% 67.8% 71.7%

Table 3.7: Overall proportions of responses indicating coreference between
pronoun and R-expression in PP modifier of wh-phrase in experiments 4-6.

After finding a rather small difference between subject and object extraction
in the initial and a no difference at all in non-initial conditions of experiment
4, experiments 5 and 6 set out to study how the manipulations of pragmatic
factors might increase the detected effect of the intended principle C manipulation.
These manipulations included the presence of context, how much attention
the experimental task drew to each available referent as well as the availability
of an alternative referent at all. Manipulating these non-syntactic and thus
possibly distracting factors was expected to increase the strength of the syntactic
manipulation in case pragmatic and syntactic factors interacted, an idea entertained
in section 2.3.3 of chapter 2. However, the experiments clearly show that the
applied manipulations do not increase the size of a principle C reconstruction
effect in the sense that coreference becomes uninhibited in subject conditions
and nearly unavailable in object conditions under the ‘right’ pragmatic conditions.
While the overall coreference rates fluctuate drastically, their pattern remains the
same, modulo variable results of the significance tests. That is, a pragmatically
neutral setting in which we would expect stronger syntactic effect is difficult if not
impossible to achieve. If there is a matching, syntactically available referent in the
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matrix clause like in experiments 4 and 5, it will obviously outrank the embedded
referent in prominence. If there is no referent in the matrix clause, however, like in
experiment 6, the embedded referent will be the most obvious choice as it is easier
to pick the given referent rather than construing an alternative out of nothing.!?
Recall also that the size of the participant pool varies a lot across experiments,
and therefore the number of observations between experiments varies both with
respect to each condition as well as with respect to each participant and item.
Table 3.8 summarizes them.

Participants Items Obs./cond. Obs./part./cond.
Experiment 4 254 12 762 3
Experiment 5 150 24 900 6
Experiment 6 60 24 360 6

Table 3.8: Comparison of number of observations across experiments per condition
and per participant per condition.

Experiment 4 had half as many items as experiments 5 and 6 but over a 100
more participants than experiment 5. That is, experiment 4 has only half as many
observations per participant per condition as experiment 5, although the two
are much closer together in terms of the number of observations per condition.
This imbalance may have had an impact on the findings, assuming that there
may be effects associated to trial number (cf. experiment 3 in section 3.1 of this
chapter). A post-hoc analysis of the effect of trial number revealed that it did
not have a significant effect in experiments 4 and 6, while it did in experiment
5 (Pr(>|z])=1.25e-06). Additionally, the interaction between trial number and
POSITION is marginally significant in experiment 5 (Pr(>(z])=0.090022). Overall,
this indicates that there was a familiarization effect in experiment 5, i.e. that
participants were more inclined to pick the coreferent reading during later trials
than earlier ones. Overall, while the pragmatic manipulations altered the outcomes
of the significance tests, they did not result in an increase of effect size revealing
the one ‘true’ pattern of principle C reconstruction in ATB movement.

3.2.5.2 Implications for theories of ATB movement

What do the experiments reveal about the different theoretical proposals to ATB
movement? The findings of experiment 4 are consistent with theories predicting
asymmetrical reconstruction to the initial gap, while those of experiments 5 and
6 are consistent with a symmetrical reconstruction pattern. In experiment 6,
even the effect of distance between the R-expression and the pronoun vanishes,

13A third possibility would be to have an additional matching referent in the context but not in
the target sentence. I leave this issue open for future research.
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qualified by a significant effect of PosiTION in other experiments. However, all
experiments have in common that the size of the principle C effect is smaller than
previously hypothesized in the literature, in line with the findings from chapter
2, and that a large proportion of participants’ responses are not in line with the
predictions of principle C reconstruction at all. Furthermore, coreference was
chosen more frequently in experiment 6 of this chapter compared to experiment 2
in chapter 2. This may indicate an increased bias to resolve pronominal reference
with increasing dependency complexity (cf. Gordon and Hendrick 1998).

In sum, the data from the three experiments suggest the following: (i) The
principle C reconstruction diagnostic using PP modifiers, as employed in the
previous literature, does not support a specific syntactic derivation of ATB
movement. The fact that the interaction between GRAMFUNC and POSITION is
significant only in experiment 4 speaks against an underlying syntactic asymmetry
between the conjuncts, and likewise, the fact that experiments 5 and 6 revealed
no such interaction does not supply clear evidence in favor of symmetrical
reconstruction. (ii) Depending on the task and the experimental condition,
the size of the participant group showing no effect at all or an effect in the
opposite direction, i.e. an increase of coreference under object extraction
compared to subject extraction, varies between 53.3% and 74 %, indicating that
the diagnostic does not reliably measure principle C reconstruction at all. (iii) The
differences across experiments illustrate how sensitive coreference resolution
is to the presence of context, a competing referent, and the phrasing of the
experimental task. The findings are consistent with previous studies suggesting that
the reconstruction of PP modifiers is compromised, although there is no unanimous
explanation as to how this variability should be modeled. A comprehensive
overview of this problem is given in section 2.1 chapter 2. The findings are
consistent with the claim by Bruening and Al Khalaf (2017) that the asymmetrical
principle C reconstruction pattern in ATB is not necessarily indicative of an
asymmetrical syntactic derivation. Rather, it appears that the outcome of the
diagnostic is orthogonal to questions about the underlying syntax of multi-gap
dependencies.

The variable pattern of principle C reconstruction with PP modifiers reported
previously in the literature therefore seems to be a superficial phenomenon. The
increased distance between the R-expression and the pronoun in non-initial
conditions is a more likely cause for potential asymmetries than syntactic structure.
The evidence from this series of experiments is not conclusive regarding theories
of ATB movement, it merely highlights that principle C reconstruction, at least of
PP modifiers, is a poor choice to study underlying syntactic relations. The main
takeaway from the experiments is the importance of including baselines to check
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whether the test is valid. Previous reports in the literature only compared structures
corresponding to the conditions object, initial and object, non-initial. Here,
subject and object extraction were contrasted, manipulating whether pronoun
c-commanded the base position of the R-expression, while keeping linear order
constant. Crucially, this manipulation gave rise to a significant effect of GRAMFUNC
across all experiments, indicating that there is a residual effect of reconstruction
informing at least some participants’ responses. Given that in two out of three
experiments POSITION also had a significant effect, the next section focuses on
possible ways to determine the exact nature of this effect of distance.

3.2.5.3 Effect of distance

Based on chapter 2, we know that the principle C reconstruction effect is detectable
in simple wh-dependencies, though not particularly robust. The principle C
reconstruction data previously claimed to reflect the underlying syntax of ATB
movement proved to be inconclusive upon experimental scrutiny, at least in
German. While the overall coreference rates revealed an asymmetry between
the two conjuncts, this asymmetry also surfaces in the absence of a configuration
where the pronoun c-commands the R-expression, i.e. in subject conditions where
coreference should be unrestricted. Therefore, rather than a syntactic difference
between the material occupying each conjunct, the experiments demonstrate that
the robustness of principle C reconstruction is compromised under increased
dependency complexity. Crucially, coreference rates increase across levels of
GRAMFUNC in non-initial conditions, confirming an effect of distance (Adger et al.
2017; Salzmann, Wierzba, and Georgi 2023; Stockwell, Meltzer-Asscher, and
Sportiche 2021). Whether the effect in multi-gap dependencies arises due to
linear or structural distance cannot be answered based on the ATB data—the linear
order of the conjuncts always corresponds to their hierarchical order. In principle,
the same paradigm could be adapted to parasitic gaps to tease apart the difference.
While the adjunct clause is more deeply embedded, it can be linearized either as
incorporated or extraposed in German, allowing for the free manipulation of the
surface order as shown in (36).

(36) a. Welchen Witz uiber Ute hat Mats
which  joke-nom/Acc about Ute-acc has Mats-Nom
erfunden ohne  ihr __pg zuerzihlen?
made.up without she.DAT to tell
‘Which joke about Ute did Mats make up without telling her?’

b. Welchen Witz tiber Ute hat Mats, ohne
which  joke-NoMm/Acc about Ute-Acc has Mats-NoMm without
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ihr _ p¢ zuerzdhlen, _ erfunden?
she.DAT to tell.INF make.up
‘Which joke about Ute did Mats, without telling her, make up?’

Although promising, some confounds make this test difficult to carry out
experimentally. First of all, we have already seen in section 3.1 of this chapter
that parasitic gaps are a highly variable and rather marginal phenomenon in
German, such that even simple versions of the constructions are judged to be
rather awkward by most participants, some rejecting them altogether. Second,
because the relevant adjunct clauses in German do not introduce new subjects,
instead of the subject-object contrast, one would have to switch to indirect vs.
direct objects. This gives rise to new problems, such as ambiguity about the
direct object of the verb in the adjunct clause: Some ditransitive verbs can be
plausibly interpreted as missing the direct object gap, thus allowing for a parse
where there is no parasitic gap to begin with (/esen ‘to read’ for example, can
plausibly be interpreted as intransitive, meaning ‘doing some reading’ rather than
‘reading something’). On the other hand, ditransitive reportative verbs such as
erzdfilen ‘to recount/tell’ can also be interpreted such that they take the entire
proposition of the matrix clause as their direct object (i.e. the actual parasitic
gap reading, ‘Mats did not tell Ute about a joke’ vs. ‘Mats did not tell Ute about
making up a joke’). Further, the c-command relation between indirect and direct
objects in German is debated (Featherston and Sternefeld 2003; Grewendorf 1988;
Twiner and Lee-Schoenfeld 2019). An investigation along these lines in English
manipulating the placement of purpose clauses is pursued in chapter 4.

Finally, given the current findings on ATB as well as prior ones on simple wh-
movement, there is a very simple preliminary explanation for why reconstruction
patterns in ATB movement seem to differ across phenomena. As noted in section
1.3.2 of chapter 1, most types of binding show a symmetric reconstruction pattern,
with principle C being one of the noteworthy exceptions seemingly only targeting
the initial gap (Citko 2005; Salzmann 2012). The present data, in line with Bruening
and Al Khalaf (2017), are taken to indicate that the allegedly asymmetric principle
C effect in ATB movement is not an effect of reconstruction. I hypothesize that
this is due to the instability of principle C reconstruction in and of itself. On the
one hand, it has long been noted that coreference or the lack thereof does not
require c-command whereas binding does (Reinhart 1983a,b). On the other hand,
even if we follow the idea that binding principles are responsible for regulating
coreference as well (Bruening 2021; Chomsky 1981; Heim 2007), the data entail
that PP arguments do not reconstruct alongside the head noun, as claimed by many
(Bianchi 1995; Henderson 2007; Kuno 2004; Lasnik 1998; Safir 1999), rendering
the principle C reconstruction test in its standard form irrelevant. The innovation

154



3.2. Principle C reconstruction in German ATB movement

of the current experiment on ATB, following work by Salzmann, Wierzba, and
Georgi (2023) on simple wh-dependencies, is that the subject conditions serve as a
sanity check, showing that distance plays a crucial role in determining coreference
patterns in ATB dependencies.

3.2.6 Conclusion

The experimental findings indicate that the principle C reconstruction test in ATB
movement is inconclusive. The reason for this, on the one hand, is the weakness of
the contrast between responses in the conditions ebject, initial and subject, initial,
and on the other hand, the presence of a contrast between the conditions subject,
initial and subject, non-initial. One of the experiments provided evidence for a
syntactic asymmetry between the gaps, while the other two experiments found
no significant interaction between the manipulated factors, suggesting both gaps
to be equal. This inconsistency suggests that coreference rates are not primarily
determined by principle C reconstruction. The distance between the pronoun and
the embedded referent plays a significant role based on the presence of the effect
in subject conditions where the offending c-command configuration never arises.
The view that the main driving force behind the pattern is not a syntactic violation
is further solidified by the inspection of individual participants’ slopes, which
indicate that the majority of them did not respond in line with the predictions of a
principle C reconstruction effect.

The current findings are in line with at least some claims by Bruening and
Al Khalaf (2017) about English. The experiment compared surface violations of
principle C in RNR to underlying ones under reconstruction in ATB, assuming
that RNR does not ‘bleed’ principle C (Levine 1985). Coreference rates in the
RNR conditions were found to be around 5% and thus 20-25% lower than in ATB
conditions. The authors conclude that the reported asymmetry is not real. For
English, the contrast between the initial and non-initial gap is reported to be lower
than found for German in the current experiment, suggesting that there may be
cross-linguistic variability. Note, however, that comparing surface violations of
principle C to reconstruction effects makes interpreting the results rather difficult
due to the confound of linear order and the overall compromised strength of
the reconstruction effect. In the three experiments reported in this chapter,
we saw how much the overall coreference rates can fluctuate depending on the
experimental task and item structure. It is therefore very easy to manipulate the
outcome based on the presence and prominence of alternative referents and the
phrasing of the task, showing that a solid experimental design including control
conditions (where the absence of any effect is expected) is crucial to interpret the
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results correctly. While this was not the case in the experiments presented by
Bruening and Al Khalaf (2017), the experiments reported herein give us more clarity
about the factors influencing principle C reconstruction in multi-gap dependencies.

We can conclude that the principle C reconstruction test in German is
insufficient to make any claims about the underlying structure of ATB movement.
The experiments show that coreference possibilities are affected by the position
of the pronoun even in the absence of a principle C violation. Furthermore, the
outcomes of the three experiments do not converge: Based on significance testing,
experiment 4 indicates an asymmetry between the gaps with respect to principle C
reconstruction and an additional effect of linear distance; experiment 5 indicates
symmetry with respect to principle C reconstruction and an effect of distance; and
experiment 6 only indicates symmetry between the gaps for reconstruction but
no effect of distance. The manipulation of underlying c-command via subject vs.
object extraction is entirely novel for ATB movement and provides evidence against
the view that the employed test reliably measures underlying syntactic relations.
This is further supported by the rampant inter-speaker variability. Especially
in experiments 5 and 6 for which data from the same participants’ in simple
wh-dependencies is available, we see that although group sizes with respect to
the effects are similar, the identity of participants within each group varies across
conditions. That is, although a similar number of participants may show the effect
in each conjunct of ATB, it is not the same participants who show the effect across
conjuncts.

3.3 Interim summary

The experiments on multi-gap dependencies in German illustrate the importance
of controlled and thorough data collection before making far reaching theoretical
claims. First, I set out to examine parasitic gaps, finding that the literature
disagrees about what is to be considered a parasitic gap in German and whether
the language even has parasitic gaps in the first place. The acceptability judgment
experiment reported in section 3.1.3 made it clear that parasitic gaps in adjunct
clauses do exist in the language, but do not enjoy widespread acceptability
among speakers. In extraposed adjunct clauses, parasitic gaps were judged to
be acceptable in only 38% of trials (eliciting a rating of 5 out of 7 or higher). The
variant where the adjunct clause was incorporated performed better, reaching
a judgment of 5 or higher in 50% of trials. Significance testing revealed a
significant effect of gap, indicating that gapless minimal pairs of parasitic gap
constructions were judged to be significantly more acceptable; a significant
effect of PLACEMENT, indicating that incorporation of the adjunct clause has
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a significant effect on the acceptability; and crucially, a significant crossover
interaction between the two factors. This crossover interaction indicates that
while extraposition has a negative effect in parasitic gap constructions, it has a
positive effect otherwise and vice versa, incorporation has a positive effect on
parasitic gaps, while it has a negative effect otherwise. I hypothesized that this may
follow from the way filler-gap dependencies and islands are processed, though
online experimentation is necessary to verify these speculations. We saw a high
degree of inter-speaker variability, with certain participants rejecting parasitic
gaps altogether and the vast majority judging them to be quite mediocre. This
variability could not be tied to participants’ geographical region of origin. We also
saw that the experiment was subject to a familiarization effect, with participants’
judgments increasing across conditions as the experiment progressed. In sum,
given that the tested structures were among the simplest cases of parasitic gaps, I
concluded that further experimentation with the added complications of principle
C reconstruction—multiple competing referents and the ambiguity of pronoun
resolution—would likely further decrease the overall acceptability of parasitic
gap constructions even among those participants who accepted them in the first
place. This would in turn compromise the interpretability of responses as it is
questionable how revealing judgments about the meaning of a structure are if it is
unacceptable to begin with.

Having set parasitic gaps aside in, I then investigated what coreference pattern
principle C reconstruction in German ATB movement gives rise to. As it turns out,
the conflicting patterns reported in the literature for English, i.e. asymmetrical
reconstruction to the initial gap only vs. symmetrical reconstruction to both gaps,
were reproduced by the three experiments. In one of them, there was a significant
interaction between GRAMFUNC and posITION, which is expected if reconstruction
is asymmetric (to the initial gap, as response proportions revealed). However, the
two follow-up experiments found no significant interaction between the factors
GRAMFUNC and POSITION, indicating that the effect of principle C reconstruction
was equal no matter which gap the pronoun c-commanded. One of these two even
failed to find a main effect of posiTION, indicating that the distance between the
referent and the pronoun did not have a significant effect on participants’ responses
either. As such, the results of the three experiments do not converge, leading us to
question what this implementation of the principle C reconstruction test actually
measures.

We have seen in chapter 2 that principle C reconstruction is by far not as
robust of a phenomenon as its ubiquity in the formal syntactic literature makes us
believe. The data presented in section 3.2 illustrate how the validity of the test
is further compromised with increasing dependency length or even complexity,
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regardless of the experimental design. In spite of a consistently significant effect of
GRAMFUNC, we see that less than 50% of participants’ responses are in line with
the predictions of principle C reconstruction across experiments, the rest either
showing no effect or an effect in the opposite direction. The fact that significance
testing does not paint a uniform picture may stem from a difference in statistical
power, as we are dealing with a distinct number of observations in each experiment
and likewise a different composition of item and participant numbers. Recall Table
3.8 summarizing these imbalances.

Nonetheless, variable statistical power cannot be the sole source of the diverging
results. Participants’ behavior across conditions based on the expected effect of
GRAMFUNC is not robust either, indicating that there is no evidence for a division of
speakers into a group showing a principle C reconstruction effect vs. a group being
led by surface order only. Crucially, as in the experiments reported in chapter
2, the effect of crRaAMFUNC is fairly small, and the manipulations targeting this
issue only led to an overall increase or decrease of coreference rates across all
conditions rather than a strengthening of the effect. The patterns in experiments
4 and 5 are possibly best explained by a general disliking of using a pronoun to
refer to a referent that was just named (Arnold 2001), indicated by a significant
effect of posiTioN which seems to improve coreference when the pronoun is
in the non-initial conjunct. At the same time, the bias to resolve pronominal
reference with whatever referent is available in the discourse seems to inform the
results of experiment 6, where the effect of posITION is not significant. Recall
that participants chose the coreferent option in the subject conditions below
chance, especially in experiment 4 and 5 measuring possibility of coreference
rather than preference like experiment 6. This is particularly puzzling from a purely
syntactic standpoint since there is no syntactic condition inhibiting coreference
between the pronoun and the referent in subject conditions—the reconstructing
constituent containing the R-expression is the subject of the clause, and therefore
it will never end up in the c-command domain of the object pronoun, regardless
of reconstruction. The consistency of subject conditions not scoring maximal
coreference rates supports the idea that the competition between pragmatic factors
on coreference resolution—the presence of an alternative referent and context, the
bias to resolve pronominal reference, the disliking of referring to an R-expression
with a pronoun immediately following it—can easily overshadow the outcome of
the principle C reconstruction test.

It is quite clear that variability in the experiments, although rampant, is not
random by any means. Across all three of them, the pattern arising among
conditions is robust. However, the findings illustrate that there are many
independent factors at play here which are typically not accounted for under
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the application of the principle C reconstruction diagnostic, indicating the need
for more controlled means of data collection. I conclude that the principle C
reconstruction testin German ATB movement does not reliably measure underlying
syntactic relations, therefore proving to be an ill suited diagnostic to evaluate
the accuracy of the many existing syntactic derivations in complex syntactic
dependencies. In the next chapter, the findings from chapter 2 and 3 inform
the investigation of principle C reconstruction in English multi-gap dependencies,
or rather, how much of the coreference pattern in multi-gap dependencies can be
attributed to principle C reconstruction.
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Chapter 4

Experiments on English multi-gap
dependencies

Having provided evidence that the principle C reconstruction test does not reliably
map to underlying syntactic relations in German ATB movement, this chapter
addresses the same research question for English multi-gap dependencies. The
chapter discusses five experiments. Section 4.1 presents two foundational studies:
Experiment 7 deals with principle C reconstruction in simple wh-dependencies in
section 4.1.1, establishing the counterpart to the experiments reported in chapter
2 on German; and experiment 8 investigates the acceptability of English parasitic
gaps in finite and infinitival adjunct clauses in section 4.1.2. The latter experiment
serves as a sanity check and is based on existing reports about clause finiteness
compromising the acceptability of parasitic gaps, since the design of the principle
C reconstruction test employed here requires the use of finite adjunct clauses.
Section 4.1 thus establishes the necessary foundation for further investigations of
principle C reconstruction in multi-gap dependencies of English.

Section 4.2 then moves on to coreference in English multi-gap dependencies.
The investigation is split into two parts since testing the complete paradigm that
crosses all factors is ruled out due to the unavailability of subject parasitic gaps
(Davis 2025; Engdahl 1983). Experiment 9 in section 4.2.1 compares coreference
patterns in parasitic gaps to those in ATB movement. Moving on to the investigation
principle C reconstruction proper, experiment 10 in section 4.2.2 investigates how
much of the coreference pattern observed in 4.2.1 can be attributed to a principle C
reconstruction effect, providing data for ATB movement and inferring what a likely
pattern in parasitic gap constructions might look like. Two follow-up investigations
are then presented in section 4.3. Experiment 11 is a final explorative experiment
presented in section 4.3.1, aiming to clarify which type of distance constitutes
the effect of posiTION across all of the experiments reported herein. Section
4.3.2 discusses a post-hoc statistical analysis of how the experimental method has
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influenced the outcomes of the experiments in this chapter. We shall see that
parasitic gaps and ATB movement give rise to the same overall coreference pattern,
but that the involvement of principle C reconstruction only receives limited support
in the initial gap site of ATB movement. Furthermore, post-hoc analyses reveal
crucial problems associated with the experimental task(s), imposing limitations on
how robust the conclusions are that we can draw from them.!

4.1 Foundations

4.1.1 Experiment 7: Principle C reconstruction in English

We begin our investigation on English with an experiment on principle C
reconstruction in simple wh-dependencies. Given that we learned from German
that (i) the effect of principle C reconstruction is detectable but rather small,
and (ii) it varies based on the experimental design, it is crucial to collect data
on participants’ responses to the diagnostic itself. The design of the experiment
presented in this section most closely resembles experiment 2 section 2.2.3 of
chapter 2. As such, we expect coreference rates to be around chance level in any
case, but crucially also that the effect will be rather easily detectable based on the
simplicity of the forced choice task and the presence of only one referent.

4.1.1.1 Design

The experiment manipulates a single experimental factor, GRAMFUNC, with the
two levels object and subject. As in previous experiments presented throughout
chapters 2 and 3, this indicates the grammatical function of the extracted element,
i.e. whether it is the object or the subject of the clause. The idea is that
under object extraction, reconstruction of the constituent to its base position
should yield a principle C violation given the presence of a subject pronoun
c-commanding said base position. Under subject extraction, the constituent’s
base position c-commands the object pronoun, therefore not giving rise to a
principle C reconstruction effect. The manipulation of this factor makes for clearly
interpretable results as it targets the very core of principle C reconstruction: The
c-command relation between a pronoun and an R-expression’s base position
without confounding it with the linear order of the two.

TAll supplementary materials from this thesis, including experimental items, raw data and analysis
scripts can be accessed on OSF at https://osf.io/hvm8u/ (Szarvas 2025b).
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4.1.1.2 Materials

Participants saw 8 experimental items in two conditions, ensuring that each item
was presented in only one of the two conditions. Target items were interrogative
sentences presented without context (modeled after experiment 6 of chapter 3
which is based on experiment 2 of chapter 3). Sentences came with an extracted
filler with a PP containing an R-expression modifying it, and transitive verbs. A
major departure from previous experiments is the use of animate objects and
subjects, as such allowing for the use of regular transitive verbs rather than psych
verbs, ensuring that there was as little variability as possible with respect to the
theta roles. An example item is given below:

(1) a. Which client of Leo’s did he trick __ ? object
b. Which client of Leo’s ___ tricked him? subject

In addition to the 8 targets, participants saw 12 distractors, 8 target items from
experiment 8 of this chapter, and the 12 target items from experiments 9 and 10
of this chapter.

4.1.1.3 Method

The study collected two responses per trial, one to a binary forced choice task
and one to an acceptability judgment task. First, upon seeing the prompt What
is this asking about?, participants were offered two response options. One of
them repeated the reading of the sentence under which the R-expression and the
pronoun corefer, while the other one provided the reading where the pronoun
refers to someone else, an unnamed referent. Below that, participants were
shown a 7-point Likert scale spanning from 1 (= completely unacceptable) to
7 (= completely acceptable), asking them how acceptable the previously presented
sentence was. The acceptability judgment task served to check whether presenting
structures as contextless interrogative sentences had a negative impact on the
acceptability of the items.? Participants’ attention was assessed through inspecting
coreference rates with unambiguous distractors requiring coreference with the
unnamed referent, i.e. due to a gender mismatch. If participants chose the
coreferent reading with the R-expression in 2 or more of the 6 relevant trials,
they were excluded from the analysis.

4.1.1.4 Participants

60 participants with mean age 42.35 (SD = 14.2) were recruited over Prolific.
Participants were native speakers of English with a monolingual upbringing and

2The acceptability judgment task played the central role in experiment 8 of section 4.1.2.
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no language related disorders. After applying the exclusion criterion, data from n
= 6 participants were excluded. All participants received monetary compensation,
regardless of whether their data were used in the analysis.

4.1.1.5 Procedure

The experiment was set up using the platform L-Rex (Starschenko and Wierzba
2024). The sentences were displayed simultaneously with the two tasks, one of
them testing coreference with the embedded referent and the other measuring
the acceptability of the item. The first block included three training items, one
where the pronoun could refer to the only matching referent in the sentence, one
where the pronoun could not refer to any of the referents in the sentence due to
a gender mismatch, and one where there was no pronoun and the only available
reading of the sentence was assessed. The second block contained target items
and distractors in pseudo-randomized order, such that two items from the same
set of materials were never shown consecutively.

4.1.1.6 Predictions

Principle C reconstruction predicts a significant effect of GRAMFUNC such that the
reading where the pronoun refers to the R-expression in the sentence should be
chosen more often in the subject condition than the object condition. Moreover,
given what we know from previous experiments, coreference is not expected to
be ruled out entirely in the condition object either. Given that the task measures
preferences, the coreferent reading should be chosen around chance level in
the condition suébject to indicate that the referent is available, with a higher
proportion of responses indicating a bias to resolve pronominal reference with
whatever matching referent is given in the sentence. The presence of a principle
C reconstruction effect is expected to manifest in below chance coreference rates
in the object condition, again, factoring in the possibility that participants will be
biased to choose the coreferent reading for lack of a salient alternative.

4.1.1.7 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using a generalized
linear mixed effects model for binary data from the package Ime4’ (D. Bates et al.
2015) with the family ‘binomial’ (logit link) and the optimizer ‘bobyqa’. Modeling
was carried out only for the forced choice task. A conservative a-level of 0.05
was defined. The model in (2) includes the fixed effect of GRAMFUNC as well as a
random effects structure with varying intercepts and slopes for both participants
and items (Barr et al. 2013). Data from n = 54 participants were analyzed.
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(2)  reference ~ gramfunc + (1 + gramfunc | item) + (1 + gramfunc | participant)

4.1.1.8 Results

0.9

0.6

Coreference rate

0.0
obj subj

Condition

Figure 4.1: Coreference rates across conditions in experiment 7. Error bars indicate
standard error.

The overall coreference rates are summarized in Figure 4.1. Coreference rates
are above chance level in both conditions and notably almost at ceiling in the
subject condition. Crucially, coreference rates in the two conditions differ by
29.2%, which is far beyond the 13.7% found in the German counterpart of the
experiment reported in chapter 2, section 2.2.3. Therefore, although the effect
does not rule out coreference in the object condition, the absence of a principle C
reconstruction effect led participants to choose the coreferent option in 88.9%
of trials, indicating a strong preference to assign the pronoun to the presented
R-expression rather than an arbitrary unnamed referent.

The estimates of the model defined in (2) are given in Table 4.1. Significance
testing revealed a significant effect of GRaAMFUNC, rendering the effect of principle
C reconstruction significant. Participants’ responses are in line with the prediction
that the coreferent reading should be chosen less frequently in the object than
subject condition. There is a considerable amount of variance between participants’
intercepts as well as the effect of GRAMFUNC.

Figure 4.2 illustrates participants’ slopes to explore this variability. In line with
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GLMM Estimate (SE)
(Intercept) -3.05**(0.38)
gramfunc 2.39 (0.41)
AIC 402.30
BIC 434.85
Log Likelihood -193.15
Num. obs. 432
Num. groups: participant 54
Num. groups: item 8
Var: participant (Intercept) 2.97
Var: participant gramfunc 0.90
Var: item (Intercept) 0.06
Var: item gramfunc 0.31

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.1: Estimates of the generalized linear mixed effects model for experiment
7, including fixed effect for GcRaAMFUNC and random intercepts and slopes for items
and participants.

the rather large effect of GRAMFUNC compared to previous experiments, 63 % of
participants responded in line with the predictions of principle C reconstruction,
i.e. indicating coreference with the embedded referent more often in the subject
than in the object condition. Only 5.6% of participants responded in the opposite
direction, and 31.5% of participants show no effect at all, indicating coreference
equally as often in the subject as in the object condition. We thus find that although
the overall proportion of responses varies quite a bit, the majority of participants
respond in line with the predictions of the manipulations, with roughly a third
of participants not showing any effect. These participants, all of them choosing
coreference in 100% of trials with target items, seem to be exclusively led by the
items’ surface structure.

4.1.1.9 Discussion

The first study in the series of experiments in English revealed a more robust
principle C reconstruction effect than the German counterpart of the experiment
presented in section 2.2.3 in chapter 2 did. The overall coreference rates between
conditions differ by 29.2% compared to the mere 13.7% found in German. This
is accompanied by a significant effect of cramrunc. While this may in part be
indebted to cross-linguistic differences between the languages, it could also be
a result of using canonical transitive verbs taking an animate agent and patient,
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No effect (n =17, 31.5%)
Opposite effect (n = 3, 5.6%)
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Figure 4.2: Individual participants’ (n = 54) overall proportions of responses
indicating coreference with the embedded referent in experiment 7 by condition.
Points on y-axis indicate respective proportion (ranging from 0 to 1 in steps of 0.25
based on 4 observations per participant per condition), lines connect individual
participants’ proportions in the condition object to subject. Color indicates whether
the direction of the effect conforms to the predictions based on a principle C
violation, thickness and opacity indicate how frequent the respective combination
of proportions from the two conditions is in the data set.

thus yielding a particularly even item structure across conditions due to allowing
for simply flipping the arguments rather than rephrasing the verbs. The use of
animate extractees furthermore made for items that exhibit a more argument-like
relationship between the NP and its modifier, such as kinship terms for example,
potentially strengthening the syntactic requirement for reconstruction and thus
the robustness of the effect.

Of the 54 participants whose data remained in the sample for analysis, 34
responded in line with the predictions of principle C reconstruction, while 17
chose the coreferent reading equally often across conditions. The remaining 3
participants chose the coreferent reading in one more trial in the object than the
subject condition, yielding an effect in the opposite direction. However, it seems
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clear that the majority of participants is led by the underlying structure and thus
a principle C reconstruction effect, even if it only yields a degradedness of the
respective reading and not the impossibility of coreference. As Figure 4.2 shows,
only few participants indicated the coreference was entirely impossible in the
object condition. This further supports the conclusions reached in chapter 2 that
principle C reconstruction is only one out of many contributing factors influencing
coreference resolution.

The next section turns to the status of parasitic gaps in finite vs. infinitival
adjunct clauses given the use of finite adjunct clauses in experiment 9.

4.1.2 Experiment 8: The effect of finiteness on the acceptabil-
ity of parasitic gaps in English

Experiment 8 serves to establish another one of the basic pillars necessary to
continue the investigation of multi-gap dependencies in English—the acceptability
of parasitic gaps. In order to test principle C reconstruction to a parasitic gap, the
clause hosting it has to have a pronominal constituent in a position c-commanding
the parasitic gap. The easiest way to allow for this without complicating the
syntactic structure any further through the use of causative or ECM verbs, is to use
finite clauses. Previous research by Phillips (2006) has established that parasitic
gaps in English are judged to be more acceptable in an experimental setting than
reports from the literature lead us to suspect, scoring a mean rating around 3.5
out of 5.0 in infinitival complement clauses (around the same rating as the control
condition scored with a single gap in the main clause and a finite relative clause
with no parasitic gap). Parasitic gaps in finite relative clauses, however, scored a
mean rating of 2.6 out of 5.0. The study found a significant main effect of whether
there was a parasitic gap in the sentence and whether the clause was finite, as well
as a significant interaction between the two factors. These data crucially show that
the acceptability of parasitic gaps is significantly compromised in finite clauses
compared to infinitival clauses.

We have seen in section 3.1 of chapter 3 that the acceptability of parasitic gaps
in German is rather marginal, only scoring a mean rating of 3.86 in extraposed
adjunct clauses and 4.25 in incorporated adjunct clauses (on a 7-point Likert
scale). Based on these findings, the study of principle C reconstruction in German
parasitic gaps was set aside considering that further complicating the structure
through a setup testing reconstruction would compromise the acceptability even
further. The same question arises now for English, i.e. whether parasitic gaps in
finite clauses in general are too marginal to probe for principle C reconstruction in
their underlying syntax. Consider that the previous experiment by Phillips (2006)

167



Chapter 4. Experiments on English multi-gap dependencies

tested parasitic gaps in infinitival complement clauses comparing them to finite
relative clauses, i.e. cases where the parasitic gap precedes the licensing gap, and
rather complex sentences, see the discussion in section 4.1.2.7. The experiments
herein, however, deal with parasitic gaps in adjunct clauses, i.e. cases where the
parasitic gap follows the licensing gap, and furthermore, sentences that are not
quite as complex as the ones tested by Phillips (2006). Since the constructions
we are dealing with here may elicit a different acceptability rating, the following
experiment explored this possibility.

4.1.2.1 Design

Upon suspicion that parasitic gaps in finite vs. infinitival adjunct clauses may
diverge less with respect to their acceptability than the ones tested by Phillips
(2006), an acceptability judgment experiment with a 2x2 Latin Square design was
conducted. The two tested factors were GAP, consisting of the two levels pr7z and
pg, and the factor FINITENESS, consisting of the levels iz/and fin.

4.1.2.2 Materials

Participants saw 8 experimental items in 4 conditions, seeing each item in only
one of the conditions. Like in the other experiments reported on in this chapter,
target items were interrogative sentences presented without context. Sentences
contained an extracted filler, an inanimate D-linked wh-phrase, an R-expression
as the subject and regular transitive verbs. Adjunct clauses were temporal adjunct
clauses introduced by before, see (3). In finite conditions, the subject of the adjunct
clause was a pronoun most saliently interpreted to corefer with the subject of the
matrix clause.

(3) a. Which movie did Sarah watch before she recommended? Jin, pg
b. Which movie did Sarah watch before she recommended it? fin, prn
c.  Which movie did Sarah watch before recommending? inf, pg
d. Which movie did Sarah watch before recommending it? inf, prn

Again, participants saw 12 distractors, and a total of 20 targets from experiments
7,9 and 10 of this chapter.

4.1.2.3 Method, participants and procedure

The experiment used the same method as the other experiments discussed in
this chapter, see section 4.1.1.3 for details. The same participants described in
section 4.1.1.4 participated in this experiment, too, and the procedure matched
the description in section 4.1.1.5.
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4.1.2.4 Predictions

Based on the study by Phillips (2006), we expect a significant main effect of cap
and a significant interaction between GAP and FINITENESS. That is, while parasitic
gaps should decrease the acceptability of adjunct clauses in general, the effect
should be particularly pronounced in finite adjunct clauses. Furthermore, parasitic
gaps in English are expected to be more acceptable than parasitic gaps in German,
i.e. mean ratings should be higher than those in experiment 3 of chapter 3.

4.1.2.5 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using a cumulative link
mixed effects model with symmetric thresholds. The model was fitted including
fixed effects for gap and FINITENESs as well as the maximal random effects
structure, including random intercepts and slopes by participant and item for
both fixed effects and their interaction.

(4)  acceptability ~ gap = finiteness +
(1 + gap = finiteness | item) + (1 + gap = finiteness | participant)

4.1.2.6 Results

The experiment revealed that parasitic gaps in

Condition Mean rating (SE)  English are more acceptable than parasitic gaps

)

fin, pg 5.76 (0.15) in German. The mean ratings per condition are
fin, prn 5.94(0.12) summarized in Table 4.2 and visualized in Figure

_ 4.3. Parasitic gaps in finite adjunct clauses scored
inf, b8 6.18 (0.11) the lowest mean rating of 5.76, followed by the
inf, prn 6.11(0.11)  finite adjunct clauses with a pronoun scoring a
Table 4.2: Mean ratings by mean rating of 5.94. Infinitival clauses with and
condition. without parasitic gaps scored near identical mean

ratings of 6.18 and 6.11, respectively. The highest
rated condition in this experiment is 72/, pg, indicating that parasitic gaps were
judged to be more acceptable than the control condition including a third person
singular pronoun. This is a strong departure from the data we saw in chapter 3,
section 3.1 for German parasitic gaps. Statistical modeling revealed no significant
effect of cap and a marginally significant effect of FINITENESS. The interaction is
not significant, see Table 4.3 reporting the model estimates. Variance components
reveal particularly high variability with respect to participants’ as well as items’
slopes for the interaction.
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Figure 4.3: Mean acceptability ratings based on
levels of Gap and FINITENESS.
CLMM Estimate (SE)
finiteness 0.41 (0.24)
gap 0.04 (0.29)
finiteness:gap 0.05 (0.74)
Log Likelihood -533.67
AIC 1121.34
BIC 1231.19
Num. obs. 432
Groups (participant) 54
Groups (item) 8
Variance: participant: (Intercept) 2.64
Variance: participant: finiteness 0.13
Variance: participant: gap 0.70
Variance: participant: finiteness:gap 2.27
Variance: item: (Intercept) 0.64
Variance: item: finiteness 0.02
Variance: item: gap 0.16
Variance: item: finiteness:gap 2.41

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.3: Estimates of the cumulative link mixed effects model with symmetrical
thresholds including fixed effects for FINITENESS, GAP, and the interaction of the
two, as well as random intercepts and slopes for items and participants.
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Figure 4.4: Distribution of responses across factor levels of GAp and FINITENESS.
Percentages indicate proportion of responses within each condition.

The prediction that parasitic gaps are less acceptable in finite adjunct clauses
than infinitival adjunct clauses is not borne out, as illustrated by the distribution
of ratings across trials shown in Figure 4.4 and supported by the estimates of the
statistical model. Parasitic gaps in finite and infinitival adjunct clauses elicited a
rating of 5 or higher in 80% and 92% of trials, respectively (compared to 38%
in the condition extra, pg and 50% in the condition incorp, pg of the German
experiment). In the control condition with pronouns in place of parasitic gaps,
90% of trials in the finite and 93% of trials in the infinitival condition were given a
rating of 5 or higher. That is, despite the lack of a significant effect, parasitic gaps
in finite adjunct clauses are nevertheless judged to be worse based on the raw data,
while those in infinitival adjunct clauses are judged more similarly to constructions
without parasitic gaps. The heatmap in Figure 4.5 further illustrates that there is a
lot less variability among participants in English than in German, supporting the
conclusion that parasitic gaps in English are a widely accepted phenomenon. We
see that the majority of participants gave high ratings above 5.0 across conditions,
with exceptions found mostly in the condition fiz, pg, as previously hypothesized.
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Figure 4.5: Heatmap of participants clustered by their mean ratings per condition.
Each cell represents one participant’s mean rating in the respective condition,
each row represents one participant’s ratings across conditions. Red cells indicate
low means, green cells indicate high means. Clustering based on raw means.

4.1.2.7 Discussion

Parasitic gaps in English finite and infinitival adjunct clauses do not differ
significantly in their acceptability. Contrary to prior hypotheses, the experiment
did not find a significant effect of GAP, nor FINITENESSs or their interaction. As
such, it appears that the presence of a parasitic gap did not impair the acceptability
of the items per se. While inspecting the raw data revealed fewer ratings above 5.0
for the condition finz, pg compared to the other three conditions, the interaction
between the two factors is not significant. The acceptability of parasitic gaps does
not seem to be inhibited by the finiteness of the adjunct clause, allowing us to
proceed with the investigation of coreference judgments in English parasitic gap
constructions.

These findings do not align with previous conclusions about parasitic gaps based
on an acceptability judgment experiment reported by Phillips (2006). However,
note that there are several differences between the two experiments that may
explain the diverging results. The study by Phillips (2006) featured parasitic
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gap constructions where the parasitic gap precedes the licensing gap, and items
were quite complex compared to the those in the experiment reported herein as
illustrated by an example of infinitival and finite parasitic gap items in (5).

(5)  a. (inf; both) The outspoken environmentalist worked to investigate what
the local campaign to preserve _ ,, had harmed _ .
b. (fin, both) The outspoken environmentalist worked to investigate what
the local campaign that preserved _ ,; had harmed .

The fact that the infinitival condition featured complement clauses and the finite
condition finite relative clauses is probably negligible. On the one hand, the items
only differed in a single word, otherwise being completely identical, and on the
other hand, control conditions featuring a single gap either in the matrix clause
(regular A-movement) or the complement/relative clause (island violation) revealed
no significant difference between the two clause types. That being said, it could be
the case that the complexity of the items and the linear precedence of the parasitic
gap enhanced the effect in Phillips’ study, while the simplicity and canonicity of
the items tested in the experiment herein depressed it. In the next section, we
turn to an interim discussion before continuing the investigation of principle C
reconstruction in English multi-gap dependencies.

4.1.3 Interim discussion

The current section reviewed the two fundamental requirements to proceed with
the study of principle C reconstruction across English multi-gap dependencies.
On the one hand, the validity and strength of principle C reconstruction in simple
wh-dependencies was assessed. Employing the design used in experiment 2 in
section 2.2.3 in chapter 2 on the phenomenon in German, the results of experiment
7 of this chapter are promising in that they illustrate a higher sensitivity of English
participants to principle C reconstruction than of German participants. Future
testing should confirm whether the difference between the languages is a result
of cross-linguistic variability or the result of the improvements to the item design
implemented in the English experiment, such as the use of transitive verbs taking
animate agents and patients rather than psych verbs with an inanimate argument.
Considering that the experiments in the next section feature the same changes,
the comparison between principle C reconstruction in simple wh-dependencies
and multi-gap dependencies within English is unaffected by these changes.

On the other hand, after finding the acceptability of parasitic gaps in German
to be rather compromised, this section set out to establish the acceptability of
parasitic gaps in English. The focus was placed on parasitic gaps in finite and
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infinitival adjunct clauses, testing how finiteness interacted with the presence of
a gap. Surprisingly, the experiment found no significant effect of cap and only a
marginally significant effect of FINITENESS. Crucially, the interaction between the
two factors is not significant either. These results are at odds with previous reports
about other cases of finiteness alternations in parasitic gap constructions, where
such an interaction was indeed significant (Phillips 2006). Overall, the experiment
revealed a much higher acceptability of the items in English compared to German.
This prompted the conclusion that parasitic gaps in English, including the ones in
finite adjunct clauses, are suitable for the study of principle C reconstruction in
multi-gap dependencies. Moving forward, we can thus pursue the full comparison
of principle C reconstruction into each gap in ATB as well as parasitic gap
constructions. The next section turns to this matter, starting with a comparison of
the reconstruction of extracted objects in ATB and parasitic gaps, then looking
into the effect of principle C reconstruction in ATB movement, i.e. comparing
object vs. subject extraction.

4.2 Principle C reconstruction in English multi-gap
dependencies

We now turn to the investigation of principle C reconstruction in multi-gap
dependencies. In chapter 2, the importance of isolating c-command as an
experimental factor in the study of reconstruction was established. By doing so,
relying on threshold based reasoning can be avoided, instead drawing conclusions
from the presence of an contrast between conditions. The point of isolating
c-command is that we can directly compare items that eliminate the confound of
linear order. That is, the R-expression linearly precedes the pronoun across
conditions, the only difference being whether the pronoun c-commands the
base position of the R-expression or not. This can be achieved by comparing
subject vs. object extraction—if the object of a monotransitive clause is questioned
and the subject is a pronoun, we should observe a principle C effect if there is
reconstruction; if the subject of the clause is questioned and the pronoun is the
object, there should be no effect, regardless of reconstruction.

This logic allowed us to quantify the principle C reconstruction effectin German
in chapter 2 more precisely than previous experiments, paving the way for turning
to more complex cases in chapter 3 as well as English in the current chapter. While
no comparison between ATB and parasitic gaps was drawn in German due to the
extremely variable and rather marginal status of the latter, experiment 8 on English
parasitic gaps revealed that such a comparison should yield interpretable results in
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ATB dependencies PG dependencies

ATB, init, obj PG, init, obj
ATB, noninit, obj PG, noninit, obj
ATB, init, subj *PG, init, subj

ATB, noninit, subj *PG, noninit, subj

Table 4.4: Fully crossed (optimal) design including manipulations of the factors
CONSTRUCTION, POSITION, and GRAMFUNC.

the language. That is, the experiment(s) carried out on ATB in German in chapter
3 should be applicable not only to ATB but also parasitic gaps in English. There is
one pitfall, however: The fully crossed design shown in Table 4.4 comparing the
construction type (ATB or parasitic gap), the position of the pronoun as well as the
grammatical function of the extractee, i.e. the effect of principle C reconstruction,
cannot be pursued due to the anti c-command condition on parasitic gaps. That is,
in parasitic gap dependencies, the main gap may not c-command the parasitic gap.
In the object extraction conditions, this is not a problem since the object gap in the
main clause does not c-command the object gap in the adjunct clause. However,
in the subject extraction conditions, the subject gap in the main clause does
c-command the subject gap in the adjunct clause.® Thus, the configuration that
would be necessary for the clear interpretability of the principle C reconstruction
effect in parasitic gap constructions is ruled out on independent grounds.

The examples in (6) illustrate the attempt to form a parasitic gap construction

3Generally, the problem associated with parasitic gaps licensed by subject extraction is that the
subject licensing gap c-commands the subject parasitic gap. This has been argued to be about anti
c-command since subjects can license parasitic gaps per se, as shown by Engdahl (1983, pp. 21-22)
based on the following examples. The extracted element serves as the subject of the main clause
and the object of the adjunct clause, but the licensing subject gap does not c-command the parasitic
object gap due to the attachment site of the adjunct clause being at a higher VP:

(i) a.  Which caesar did Brutus imply _ was no good while ostensibly praising ¢ ?
b.  Who did you say John’s criticism of __ ,; would make us think __ was stupid?

Crucially, for the paradigm in Table 4.4 to work, we need cases where the parasitic gap itself takes
on the function of the subject, regardless of the grammatical function of the licensing gap. These
cases should likewise be ruled in by the anti c-command condition as regardless of the attachment
site of the adjunct clause, the object gap cannot c-command out of its VP. Engdahl’s example above
indeed seems possible even if we flip the grammatical functions of the gaps:

(ii) Which caesar did Brutus ostensibly praise _ while implying s was no good?

However, constructing examples akin to the conditions tested in the experiments herein yields an
unacceptable outcome:

(iii) a. *Which cousin of Max’s did he greet _ before s hugged Mary?
b. *Which cousin of Max’s did Mary greet __ before __ ,, hugged him?

What is at stake here is a violation of anti-locality, see Davis (2025). Another level of embedding
would make this configuration testable, albeit rather complex to judge for naive participants.
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via subject extraction. In (6a) and (6b), we see the attempt with a finite adjunct
clause. Since w#hich cousin gf Max's is the subject of both the main and the adjunct
clause, the constructions are ruled out. It is important to note that the counterparts
with infinitival adjunct clauses are acceptable for independent reasons, namely
that infinitival adjunct clauses in English do not introduce new subjects. That
is, while the reading we get corresponds to the intended reading in (6a) and (6b),
the reason that the sentences are acceptable is that their underlying structure is
different. Because no new subject can be introduced, the subject of the adjunct
clause is PRO, controlled by the subject of the main clause. Thus, the underlying
structure does not contain a parasitic gap in the first place.

(6)  a. *Which cousin of Max’s __ greeted him before _ ,, hugged Mary?
b. *Which cousin of Max’s _ greeted Mary before _ ,, hugged him?
c.  Which cousin of Max’s _ greeted him before PRO hugging Mary?

d. Which cousin of Max’s __ greeted Mary before PRO hugging him?

As such, while the use of finite adjunct clauses allows us to test how participants
respond to cases where we predict reconstruction to have an effect, i.e. the object
extraction cases with a pronominal subject in the adjunct clause, there is no way to
get around the restrictions imposed on subject parasitic gaps without substantially
changing the structure of the items across conditions. The current section is thus
divided into two parts. In the first part, we look at the effects of cONSTRUCTION
and posITION while keeping the level of GRAMFUNC constant at object. That is,
experiment 9 in section 4.2.1 investigates whether there is a difference between
the two gaps in multi-gap dependencies when a pronoun c-commands either
gap site, and moreover, whether the relationship between the two gaps in ATB
constructions differs from that of the two gaps in parasitic gaps dependencies.
Experiment 10 in section 4.2.2 investigates whether the pattern can be traced
back to a principle C reconstruction effect by looking at the effects of GRAMFUNC
and pPoOSITION, keeping the level of CONSTRUCTION constant at A75.

Ultimately, the experiments will not give us total certainty about the effect of
principle C reconstruction in parasitic gap dependencies due to the impossibility
to test the conditions involving subject extraction. However, the evidence from
the two following experiments allows us to realistically evaluate the likelihood of
reconstruction to the parasitic gap site. Recall that the parasitic gap site is most
often argued not to show reconstruction effects with the exception of SCO. Indeed,
in prior empirical reports and theoretical proposals, there is more robust evidence
for a syntactic link between the filler and the non-initial gap in ATB dependencies
than between the filler and a parasitic gap. That is, while reports and theories vary
with respect to whether this link is stronger in ATB or equal in both constructions,
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as far as [ am aware, no data illustrate the reverse—no phenomenon suggests that
the link between the filler and the parasitic gap is stronger than between the filler
and the non-initial gap in ATB. As such, finding a robust principle C reconstruction
effect in the non-initial gap of ATB dependencies would be less informative than
finding no effect of reconstruction. If there is no convincing evidence for principle
C reconstruction in the non-initial gap of ATB dependencies, it is highly unlikely
that this evidence could be found in the parasitic gap site given an adequate
configuration to do so. Although drawing inferences is not as valuable as collecting
data first hand, moving forward with the described logic is the next best thing to
do given the aforementioned theory-internal limitations.

4.2.1 Experiment 9: Difference between ATB and parasitic
gap constructions

Because of the limitations on parasitic gap items where the base position of the
filler c-commands the pronoun, experiment 9 looks at a subset of 4 out of the
6 conditions shown to be possible in Table 4.4. The current experiment aims
to answer the question whether ATB and parasitic gap constructions differ with
respect to the coreference pattern they elicit based on whether the pronoun
precedes the initial or the non-initial gap.

4.2.1.1 Design

The experiment manipulates two factors with two levels each: CONSTRUCTION, i.e.
whether the presented item involves an ATB or a parasitic gap construction, and
POSITION, i.e. whether the pronoun whose referent is assessed precedes the initial
or non-initial gap. Given the anti c-command condition on parasitic gaps, the
factor cRAMFUNC is held constant at object. Therefore, the experiment features 4
conditions in a 2x2 Latin Square design with each participant seeing each item in
only one of the conditions.

4.2.1.2 Materials

Participants saw 12 experimental items in 6 conditions given that the experiment
shares the materials of the experiment 10 in section 4.2.2, and that we are looking
at the subset of 4 conditions relevant for the current experiment, turning to another
subset of 4 conditions in the next experiment. Target items were interrogative
sentences presented without context, see (7). Sentences contained an extracted
filler with a PP that contains an R-expression modifying it and either an ATB or
parasitic gap dependency. Both verbs in the respective dependency are transitive,
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taking an animate agent and patient argument. Parasitic gap dependencies involved
finite temporal adjunct clauses introduced by b¢fore, just like the items testing the
acceptability of parasitic gaps in experiment 8 in section 4.1.2.

(7) Which cousin of Max’s did he greet and Mary hug? ATB,init,0bj
Which cousin of Max’s did Mary greet and he hug? A7B,noninit,0bj
Which cousin of Max’s did he greet before Mary hugged? PG, init,0bj

Which cousin of Max’s did Mary greet before he hugged? PG, noninit,0bj

e o oo

4.2.1.3 Method, participants and procedure

The experiment used the same method as the other experiments discussed in this
chapter, see section 4.1.1.3 for details. Participant details are given in section
4.1.1.4, the procedure details in section 4.1.1.5.

4.2.1.4 Predictions

A significant interaction of CONSTRUCTION and POSITION is expected if there is a
difference in the relationship of the two gaps in an ATB dependency compared to
the two gaps in a parasitic gap dependency. If this is the case, the overall response
pattern will most likely indicate a symmetrical coreference pattern in ATB and an
asymmetric pattern in parasitic gaps, manifesting in a higher coreference rate in the
condition PG,noninit,obj compared to all other conditions. On the other hand, if
the pattern is asymmetric in both constructions, this should manifest in a significant
main effect of posiTiON—the construction type would not matter in this case, only
the position of the pronoun. Coreference rates should be similarly low in the
conditions A7B,init,0bj and PG,init,0bj, while they should be similarly high in the
conditions A7B,noninit,0bj and PG,noninit,0bj. If the pattern is symmetric in both
constructions, none of the effects should be significant and all conditions should
elicit roughly equal coreference rates. A significant main effect of CONSTRUCTION
alone is not predicted by either theory. It would indicate a symmetric pattern
within constructions, but crucially such that there is reconstruction to both gaps
in one construction type and no reconstruction to either gap in the other. Given
the observations in prior experiments using this design, we expect participants to
choose the coreferent reading, i.e. the reading ruled out by principle C, around
chance level due to the lack of an alternative referent.

4.2.1.5 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using a generalized
linear mixed effects model for binary data from the package Ime4’ (D. Bates et al.
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2015) with the family ‘binomial’ (logit link) and the optimizer ‘bobyqa’. Modeling
was carried out only for the forced choice task. A conservative a-level of 0.05
was defined. The model in (8) includes the fixed effects of coNnsTRUCTION and
POSITION as well as their interaction, and a random effects structure with varying
intercepts and slopes for the fixed effects and their interaction for participants and
items (Barr et al. 2013).

(8)  reference ~ construction * position + (1 + construction x position | item)
+ (1 + construction = position | participant)

Participants’ attention was assessed as described in section 4.1.1.7.

4.2.1.6 Results
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Figure 4.6: Overall coreference rates across conditions. Error bars indicate
standard error.

Figure 4.6 summarizes the overall coreference rates found across conditions.
We see that coreference rates are lower in non-initial conditions than initial
conditions, which is indicative of some asymmetry between the gaps in both
constructions, but crucially in the opposite direction than in the experiments
on German in chapter 3 and previously reports from the literature for English.
While coreference should be more widely available in zon-initia/ condition based
on introspective reports, the experiment found the reverse, i.e. participants
choosing coreference less less frequently in the zon-initia/ condition. Moreover,
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GLMM Estimate (SE)
(Intercept) -2.45% (0.50)
position 1.06* (0.46)
construction 0.93(0.51)
position:construction -0.22 (0.60)
AIC 508.78
BIC 606.42
Log Likelihood -230.39
Num. obs. 432
Num. groups: participant 54
Num. groups: item 12
Var: participant (Intercept) 4.34
Var: participant position 2.15
Var: participant construction 0.22
Var: participant position:construction 0.38
Var: item (Intercept) 0.77
Var: item position 0.18
Var: item construction 1.20
Var: item position:construction 1.08

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.5: Estimates of the generalized linear mixed effects model for experiment
9, including fixed effect for POSTION, CONSTRUCTION, and the interaction of the
two, as well as random intercepts and slopes for items and participants.

coreference rates are generally lower in the parasitic gap conditions than the
ATB conditions, which, again, is entirely unexpected. The overall proportions of
coreference rates found in this experiment are couched between the rates found
in the two conditions of the baseline experiment on simple wh-dependencies in
section 4.1.1.

Significance testing revealed a significant main effect of posiTion and a
marginally significant main effect of consTrRuCTION. The interaction of the two
effects is not significant. The model estimates are reported in Table 4.5. The
results are in line with the view that reconstruction to both constructions is
asymmetric, indicated by the significant effect of posiTioN. However, taken
together with the observed coreference rates, the direction of the effect goes
against the asymmetrical data reported in the literature. That is, if the results are to
be interpreted as a genuine principle C reconstruction effect, the lower coreference
rate in the non-initial conditions would indicate a stronger reconstruction effect
to the non-initial gap than the initial gap, which would translate to a stronger
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syntactic link between the non-initial gap and the filler than the initial gap and the
filler. This pattern would go against all existing reports.

No effect of position

44.44%
40 No effect of position ( )
(53.7%)

Number of of participants

Non-initial < initial gap
20 (33.33%)

Non-initial < initial gap
(27.78%)

e . Non-initial > initial gap
Non-initial > initial gap 9
(18.52%) (22.22%)

ATB PG
Caonstruction

Figure 4.7: Participant migration between effect groups of positTion in ATB and PG
dependencies. Flow indicates change in individual participants’ response pattern
from ATB conditions to PG conditions.

Given this hitherto unattested pattern, it is once again important to clarify how
much participants differ with respect to the effect. Figure 4.7 illustrates participant
groups based on the effect of rosiTiION. The proportion of participants showing
no effect is greater in the ATB conditions than the parasitic gap conditions. In turn,
the groups showing an effect at all in either direction is greater in the parasitic
gap conditions; however, the relative size of each group is roughly equal in both
construction types. The figure illustrates that the overlap between the groups
across constructions is limited. That is, the effect of PosiTION is the same in both
construction types for only half of participants, with the other half changing effect
groups between construction types. The effect is most likely a mixture of multiple
factors, resulting in a non-uniform pattern both across and within participants.
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4.2.1.7 Discussion

The experiment found evidence for a difference between the initial and non-initial
gap across dependency types, which manifests in higher coreference rates in
initial conditions. The evidence for a difference between ATB and parasitic gap
dependencies is limited. Although coreference rates are lower in parasitic gap
dependencies based on the raw proportions, the effect of CONSTRUCTION is only
marginally significant. Furthermore, there seems to be an effect of construction
complexity on coreference rates when comparing the results of this experiment
to the findings in the baseline study in simple wh-dependencies, i.e. experiment
7 in section 4.1.1. While the coreference rate in the object extraction condition
of experiment 7 was found to be at 59.7%, it increased in all conditions in this
experiment (with an increase of 3.3-19.9% depending on condition). This could
be interpreted as a stronger bias to resolve pronominal reference with any referent
available the more complex the dependency is. The increased coreference rate in
initial compared to non-initial conditions may follow from a superficial effect of
distance between the R-expression and the pronoun, though contrary to previous
experiments, increased distance seems to negatively affect the coreference rate.

Crucially, the patterns found in this experiment are quite different from
previous reports on principle C reconstruction in multi-gap dependencies. While
significance testing revealed a pattern supporting approaches treating the two
construction types on a par, the direction of the effect of PosiTION is at odds with
previously reported data, whether the source is introspection, the experiment
conducted by Bruening and Al Khalaf (2017) or the experiments on German ATB
movement reported in chapter 3. This begs the question whether something
else may have influenced participants in the rating they gave. It is plausible that
requiring a response to two independent tasks within a single trial was the problem.
More precisely, it is quite likely that participants did not rate the acceptability of
the sentence independently of the coreference judgment, instead choosing to rate
the acceptability of the respective reading they chose, or judging the reading of
the sentence based on how acceptable the sentence was. In whichever way, the
two tasks may have accidentally bled into one another.

The ranking of conditions based on coreference rates indeed overlaps with the
ranking of conditions based on mean acceptability ratings. ATB conditions were
judged to be more acceptable than parasitic gap conditions, and initial conditions
within construction types were rated higher than non-initial conditions. The
parasitic gap conditions may be disfavored for syntactic reasons, considering the
raw mean ratings in the experiment reported in section 4.1.2 on the acceptability
of parasitic gaps in finite vs. infinitival clauses.
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rated the most to least acceptable. Potential problems surrounding the method-
ology are explored in detail in section 4.3. First, we turn to investigating the
involvement of principle C reconstruction by looking at the effect of GRAMFUNC
and its interaction with posiTioN within ATB items in the next section.

4.2.2 Experiment 10: Principle C reconstruction in ATB
dependencies

The following experiment sets out to explore the effect of principle C reconstruc-
tion under ATB movement in English. The aim of this experiment is to assess how
much of the difference between the two gaps observed in experiment 9 in section
4.2.1 can be attributed to an underlying principle C violation. Therefore, we are
again focusing on a subset of 4 out of the 6 conditions shown to be possible in
Table 4.4 in section 4.2.

4.2.2.1 Design

The experiment has a 2x2 Latin Square design which corresponds exactly to the
design of the experiments on German ATB movement reported in chapter 3. The
factor GRAMFUNC manipulates whether the filler is the object or the subject of the
clause, modulating the presence of a principle C reconstruction effect. The factor
POSITION manipulates the position of the pronoun, testing the effect in the initial
or the non-initial conjunct, respectively.
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4.2.2.2 Materials

Participants saw 12 experimental items in 6 conditions given that the experiment
shares the materials of experiment 9 in section 4.2.1. This time, we are looking at a
different subset of conditions. Target items were interrogative sentences presented
without context, see (9). The filler was either the subject or object of the sentence,
with a PP that contained an R-expression modifying it, and all sentences contained
an ATB dependency. Both verbs are transitive, taking an animate agent and patient
argument.

9) Which cousin of Max’s did he greet and Mary hug? ATB,init,0bj
Which cousin of Max’s did Mary greet and he hug? A7B,noninit,0bj
Which cousin of Max’s greeted him and hugged Mary? A7B,init,subj

Which cousin of Max’s greeted Mary and hugged him? A7B,noninit,subj

R S R

4.2.2.3 Method, participants, and procedure

The experiment used the same method as the other experiments discussed in this
chapter, see 4.1.1.3 for details. Participant details are given in section 4.1.1.4, the
procedure details in section 4.1.1.5.

4.2.2.4 Predictions

A significant interaction of GRAMFUNC and POSITION is expected if there is
evidence for principle C reconstruction into one gap, but not the other. If this is
the case, the pattern is most likely expected to favor coreference in non-initial
gap conditions, indicating a reconstruction effect to the initial gap only. If we
find a significant main effect of GRAMFUNC alone, this would indicate symmetrical
reconstruction to both gaps. A significant main effect of posiTioN alone would
indicate an effect of distance between the pronoun and the R-expression regardless
of reconstruction. A significant main effect of posiTION in addition to GRAMFUNC
would indicate that the distance between the pronoun and the R-expression has
an effect on coreference in addition to the effect of principle C reconstruction in
both conjuncts. In the presence of an effect of GRAMFUNC, whether it is a main
effect or part of the interaction, we expect lower coreference rates in subject than
object conditions. Based on previous experiments in German, lower coreference
rates are expected in initial than in non-initial conditions if there is a significant
effect of POSITION, indicating a positive effect of distance on coreference between
the pronoun and the R-expression. However, given that we observed the opposite
pattern in experiment 9 in section 4.2.1 for the object conditions, the pattern
should surface in the subject conditions as well. This would further support the
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assumption that the task had an unwanted effect on the outcome.

4.2.2.5 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using a generalized
linear mixed effects model for binary data from the package lme4’ (D. Bates et al.
2015) with the family ‘binomial’ (logit link) and the optimizer ‘bobyqa’. Modeling
was carried out only for the forced choice task. A conservative a-level of 0.05 was
defined. The model in (10) includes the fixed effects of GRAMFUNC and POSITION
as well as their interaction, and a random effects structure with varying intercepts
and slopes for the fixed effects and their interaction for participants and items
(Barr et al. 2013).

(10)  reference ~ gramfunc x position +
(1 + gramfunc = position | item) + (1 + gramfunc * position | participant)

Participants’ attention was assessed as described in section 4.1.1.7.

4.2.2.6 Results
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Figure 4.9: Overall coreference rates across conditions.

The overall coreference rates are shown in Figure 4.9. Coreference rates
across conditions are once again fairly high above chance, between 75.9% and
89.8%. The initial conditions show a pronounced difference according to the
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GLMM Estimate (SE)
(Intercept) -5.26*+(0.98)
position 3.42* (1.13)
gramfunc 2.90* (1.04)
position:gramfunc -2.527(1.13)
AIC 418.09
BIC 515.73
Log Likelihood -185.05
Num. obs. 432
Num. groups: participant 54
Num. groups: item 12
Var: participant (Intercept) 14.67
Var: participant position 9.02
Var: participant gramfunc 13.81
Var: participant position:gramfunc 10.52
Var: item (Intercept) 0.08
Var: item position 4.16
Var: item gramfunc 0.60
Var: item position:gramfunc 2.05

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.6: Estimates of the generalized linear mixed effects model for experiment
10, including fixed effects for GRAMFUNC, POSITION, and the interaction of the
two, as well as random intercepts and slopes for items and participants.

levels of GRAMFUNC, eliciting a higher coreference rate in the subject than the
object condition as previously hypothesized to occur given the effect of principle C
reconstruction. Notably, this contrast vanishes in the non-initial conditions. Like
in experiment 9 reported in section 4.2.1, here, too, the overall coreference rate
is higher in the initial conditions than non-initial conditions, which goes against
the results of the experiments on German and every previous data report in the
literature.

Significance testing revealed significant main effects of GrRamMFUNC and
POSITION as well as the interaction of the two. The estimates for the random
effects display an enormous degree of variance for virtually all components by
participant, and a notably high degree of variance for the effect of posiTiON and
the interaction of the fixed effects by item. A closer look is taken at variability
between participants in the following, starting with the effect of GRAMFUNC in each
conjunct depicted in Figure 4.10. The vast majority of participants, i.e. 64.8% and
55.6% do not show any effect of GRAMFUNC in the initial and non-initial conjunct,
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Figure 4.10: Individuals’ (n = 54) overall proportions of responses indicating
coreference with the embedded referent by condition. Y-axis indicates proportion
(0-1 by 0.5 based on 2 observations per participant per condition), lines connect
individual participants’ proportions in the object and subject conditions of the
initial (1) and non-initial conjunct (r), respectively. Color indicates the direction of
the effect (blue: subject > object, orange: subject < object, gray: subject = object),
thickness and opacity indicate the number of participants. X-axis indicate overall
percentage of yes responses in condition.

respectively. The proportion of participants showing the opposite of a principle C
effect, i.e. a higher coreference rate in the respective object than subject condition,
is fairly low at 9.3% in the initial conjunct, increasing to 22.2% in the non-initial
conjunct. The proportion of participants responding in line with the predictions of
a principle C effect is low but fairly stable across conjuncts, at 25.9% in the initial
and 22.2% in the non-initial conjunct. That is, responses are more variable in the
non-initial than the initial conjunct. The proportion of participants responding
in line with principle C reconstruction is considerably lower in this experiment
than the experiment on simple wh-dependencies in English, i.e. experiment 7 in
section 4.1.1. These proportions are also lower than in the comparable German
experiment reported in 3.2.4.

Turning to the investigation of speaker profiles, Figure 4.11 shows the migration
of participants between the effect groups (no effect of GRAMFUNC; opposite
effect, i.e. more coreference under object than subject extraction; and predicted
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Figure 4.11: Proportion of participants corresponding to effect groups across
different test environments (baseline = experiment in section 4.1.1 on simple
wh-dependencies, ATB_Initial = initial conjunct of ATB movement in current
experiment, ATB_Noninitial = non-initial conjunct of ATB movement in current
experiment). Flow indicates migration of individual participants from one effect
group to the other.

effect, i.e. more coreference under subject than object extraction). Participants’
behavior is compared across the different syntactic environments tested in this
series of experiments, with the simple wh-dependencies tested in experiment
7 of section 4.1.1 serving as the baseline compared to the conjuncts in ATB. As
noted, Figure 4.10 revealed that the proportion of participants showing an effect
in the predicted direction does not differ drastically among conjuncts of ATB. The
crucial question concerns the overlap between the groups showing the effect in
either conjunct compared to simple wh-dependencies. We see that 62.96% of
participants responded in line with the predictions of a principle C reconstruction
effect in simple wh-dependencies, and that the majority of participants showing
the effect in either conjunct belongs to this group. Of the 14 participants showing
the effect in the initial conjunct, 12 do so in the baseline as well; while of the 12
participants showing the effect in the non-initial conjunct, 9 do so in the baseline
as well. Importantly, however, only 5 participants show the effect consistently in
all three syntactic environments. Not a single participant exhibits the effect in both
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conjuncts of ATB without also showing it in the baseline. Based on Figure 4.11,
most participants who did show the effect in simple wh-dependencies migrate to
the group showing no effect under ATB movement.

4.2.2.7 Discussion

The experiment revealed remarkably high coreference rates across conditions
and particularly in the condition A7B, initial, subject. Although we know that
the employed setup used in the experiment has a particularly dramatic effect on
coreference rates, increasing them consistently compared to other setups used
in chapters 2 and 3, it is nevertheless notable that the coreference rate is above
70% across all conditions. This supports the view that any effect of principle C
reconstruction gets even smaller with increased dependency complexity.

The factor GRAMFUNC has a significant effect on the coreference rates, and so
does its interaction with POSITION. As such, the observations are most in line with
a theory of ATB movement where there is no reconstruction to the non-initial gap.
However, one has to consider the vast inter-speaker variability present in all of the
conducted experiments on multi-gap dependencies so far. This experiment marks
the lowest proportions of participants responding in line with the predictions
of principle C recorded across the experiments reported herein, i.e. 25.93%
and 22.22% for the initial and non-initial conjunct, respectively. That is, while
significance testing did reveal a significant effect, it is noteworthy that this effect
plays a very non-uniform role across participants.

There are several aspects of this series of experiments that deserve further
clarification. The next section presents two follow-up investigations. The first one
aims to dig deeper and clarify what type of distance exactly gives rise to the effect
of POSITION across experiments, while the second addresses concerns about the
method employed in the experiments of this chapter.

4.3 Follow-up investigations

With the exception of experiment 5, the main effect of POSITION is significant
across the experiments on multi-gap dependencies presented in this thesis, both
in English and in German. That is, whether the pronoun precedes the initial or
non-initial gap has a significant effect on the observed coreference rates, regardless
of the effect of GRaAMFUNC and thus principle C reconstruction. While it is clear
that the distance between the R-expression and the pronoun has an effect on its
own, it is rather unclear what exactly this effect is based on—it could either be
the linear or the structural distance between the R-expression and the pronoun.
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Experiment 11 addresses this question.

Furthermore, in experiments 9 and 10 in section 4.2, the coreference rate is
lower in the non-initial than the initial conditions. This is at odds with the findings
of the experiments on German in chapter 3 and differs from previous data reports
from the literature as well. The unexpected pattern solidifies the suspicion that
the method may have led to unwanted effects on the coreference rates. Section
4.3.2 addresses this issue, taking into account experiments 9, 10 and 11 of this
chapter.

4.3.1 Experiment 11: The effect of distance on coreference

In this section, we turn to how the placement of the adjunct clause in parasitic gap
constructions influences the coreference pattern, aiming to clarify what the effect
of PosITION that is observed across experiments is rooted in. So far, the working
hypothesis has been that the effect of posITION can be traced back to the distance
between the R-expression and the pronoun. However, little has been said about
the exact type of distance, whether it is structural or purely linear. In chapter 2, it
was discussed that previous authors studying principle C reconstruction in simple
wh-dependencies found that both types of distance facilitated coreference, i.e.
both the increase of linear distance as well as the increase of level of embedding,
such as under long A-movement. Crucially, however, structural distance in these
cases is by default confounded with linear distance: while linear distance does not
equal structural distance (11a), structural distance does equal linear distance in
the case of long A-movement (11b).

(11)  a. [Which statue of Barack; in Michelle’s study] does he; dislike ___?
b. [Which statue of Barack;] does Michelle think [he; dislikes  ]?

(Adger et al. 2017, p. 6)

That is, while there is evidence showing that participants’ response patterns are
identical under both of these conditions, the only thing that we can conclude from
this observation is that linear distance has an effect. It is impossible to tell whether
structural distance alone, without the manipulation of linear distance, likewise
does. The following section aims to investigate this issue by teasing apart the two
types of distance, using a coreference judgment task in parasitic gap dependencies
while manipulating the placement of the adjunct clause.

4.3.1.1 Design

The experiment has a 2x2 Latin Square design, manipulating the factors
PLACEMENT, i.e. whether the adjunct clause is incorporated or extraposed, and
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POSITION, i.e. whether the pronoun is in the main or the adjunct clause, yielding
the four conditions illustrated by (12) in the following subsection. The study
uses purpose clauses introduced by iz order to (cf. Pesetsky 1982). Since little
is known about the acceptability of purpose clauses and in particular, how it
interacts with their placement, a set of control items was designed. These control
items were likewise distributed over a 2x2 Latin Square, manipulating the factors
PLACEMENT (incorporated or extraposed) and cap (whether there is a parasitic
gap or an inanimate third person singular pronoun in place of it). Examples are
given in (13) in the following subsection. The aim of these controls was to assess
how participants responded to adjunct clause placement in general and whether it
interacted with the presence of a parasitic gap.

4.3.1.2 Materials

Following concerns about participants disliking the non-initial conditions of the
experiment reported in sections 4.2.1 and 4.2.2 for their interrogative prosody, the
experiment featured embedded parasitic gaps dependencies.* All experimental
items started with Everyone knows... followed by the filler containing the PP
modifier with the R-expression, followed by the matrix or adjunct clause depending
on the condition (12).

(12)  Everyone knows which brother of Peter’s. ..

a. ...Juliacalled __ inorder for himtotalkto _ . . adj,extra
b. ...hecalled  inorderforJuliatotalkto . .  matrix,extra
c. ...,inorderforhimtotalkto _ . ,Juliacalled _ . adjincorp
d. ...,inorder for Juliatotalkto _ ,, ,hecalled . matrix,incorp

The 8 control items were likewise embedded dependencies, however with an
R-expression as their subject rather than a quantifier. The purpose clause was
either extraposed or incorporated, and either featured a parasitic gap or an
inanimate third person singular pronoun.

(13)  Sally knows which bike...

a. ...Andrewfixed _ inordertosell _ s . pg.extra
b. ...Andrew fixed _ in order to sell it. prn.extra
c. ...,inordertosell _ ., ,Andrewfixed _ . pg,incorp
d. ...,inorder tosell it, Andrew fixed _ . . prn,incorp

#This concern was raised by Brian Dillon (p.c.).
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4.3.1.3 Method, participants, and procedure

The method corresponded to the method employed in previous experiments of
this section, see 4.1.1.3. The same participants who participated in the prior
experiments were contacted again via Prolific to participate in this study. Of the
original n = 54 participants, n = 46 returned (mean age 45.42, SD = 14.68). The
same participants were tested to determine complete speaker profiles across all
syntactic environments: Simple wh-dependencies, multi-gap dependencies, and
the manipulation of linear vs. structural order pursued in this experiment.

The eligibility of participants’ data was determined based on several criteria.
First, participants who responded innacurately to distractors with gender
mismatches in at least 2 out of the 6 relevant trials were excluded. Second,
participants who only ever indicated disjoint reference were likewise excluded.
Third, participants’ with a mean acceptability rating below 4.25 for incorporated
conditions, i.e. across respective target and control items, were excluded. This
threshold was determined based on the decision to terminate the investigation of
German parasitic gaps due to a mean acceptability rating of parasitic gap conditions
of only 4.05. After excluding one participant based on the first criterion and 30
based on the last, only 15 participants remained in the sample. The procedure
matched the procedure of previous experiments on English, see section 4.1.1.5
for a description.

4.3.1.4 Predictions

In target items, the focus is on coreference ratings given that we are interested in
the effect of linear vs. structural distance between the referent and the pronoun
on coreference between them. The predictions rely on the assumption that linear
distance facilitates coreference (as found in the experiments in chapter 3 and in
prior investigations by Adger et al. 2017 and Stockwell, Meltzer-Asscher, and
Sportiche 2021). If the effect of distance is structural, it should hold regardless
of the placement of the adjunct clause because the matrix clause is structurally
closer to the filler than the adjunct clause. Distance having a positive effect, we
thus expect increased coreference ratings in adjunct conditions manifesting in a
significant main effect of posiTioN. If the effect of distance is linear, however,
the placement of the adjunct clause should interact with the pronoun’s position.
The ranking of coreference rates across conditions would then be as follows: ad/j,
incorp; matrix, extra; adj, extra; matrix, incorp. That is, we expect a significant
crossover interaction between POSITION and PLACEMENT, i.e. a positive effect of
extraposition in adjunct conditions and a negative effect in matrix conditions. A
significant main effect of PLACEMENT is not predicted.
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4.3.1.5 Data analysis

Statistical modeling was carried out in R (R Core Team 2024) using a generalized
linear mixed effects model for binary data from the package Ime4’ (D. Bates
et al. 2015) with the family ‘binomial’ (logit link) and the optimizer ‘bobyqa’.
Modeling was carried out only for target items and only for the forced choice
task. A conservative a-level of 0.05 was defined. The model in (14) includes
the fixed effects of PLACEMENT and PoSITION as well as their interaction, and a
random effects structure with varying intercepts and slopes for the fixed effects
and their interaction for participants and items (Barr et al. 2013).

(14)  reference ~ placement * position +
(1 + placement = position | item) + (1 + placement * position | participant)

4.3.1.6 Results
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Figure 4.12: Overall coreference rate across conditions.

While the small number of participants is compensated to some degree by the
relatively high number of items, the results are nevertheless to be taken with a grain
of salt given that we have observed a high degree of inter-speaker variability in all
experiments reported in this thesis. Figure 4.12 illustrates the overall coreference
rates in the experiment. While the conditions adjunct, extra; adjunct, incorp; and
matrix, incorp scored coreferent responses in around 80% of the respective trials,
the condition matrix, extra did so in 68.9% of them. The fact that matrix, extra
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stands out among the conditions is not particularly informative, as both the linear
and the structural distance are the smallest in this condition. It thus merely supports
the tendency observed in previous experiments that coreference is less felicitous
the smaller the distance between the R-expression and the pronoun. Embedding
the interrogative sentences appears to have corrected the reverse effect of distance
observed in experiments 9 and 10 of this chapter (a suspicion presupposing that
the acceptability judgments impacted the coreference judgments, assuming that
non-initial conditions were less acceptable than initial conditions for prosodic
reasons). Note that significance testing did not reveal either of the effects or their
interaction to be significant, indicating that the tendency observed in the raw data
is not robust.

GLMM Estimate (SE)
(Intercept) -2.40* (0.76)
position 1.30(0.73)
placement -0.96 (0.80)
position:placement -0.18 (0.95)
AIC 340.01
BIC 433.28
Log Likelihood -146.01
Num. obs. 360
Num. groups: item 24
Num. groups: participant 15
Var: item (Intercept) 2.05
Var: item position 3.51
Var: item placement 5.28
Var: item position:placement 9.13
Var: participant (Intercept) 5.05
Var: participant position 2.29
Var: participant placement 1.50
Var: participant position:placement 0.41

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.7: Estimates of the generalized linear mixed effects model for experiment
11, including fixed effects of PosiTION, PLACEMENT, and the interaction of the
two, as well as random intercepts and slopes for items and participants.

Estimates are reported in Table 4.7. Given that this experiment likewise combined
a coreference judgment task with an acceptability judgment task within trials, the
risk that the two tasks influenced each other is imminent. This issue is addressed
in section 4.3.2.
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4.3.1.7 Discussion

The results of the follow-up experiment are unfortunately orthogonal to the
question about the type of distance that affects coreference between an R-
expression and a pronoun. First of all, 30 out of 46 participants had to be excluded
due to scoring low on the acceptability rating task for control and target items
involving incorporated purpose clauses. Given the written presentation and that
such items require a specific intonation, their compromised acceptability was
expected. However, the exclusion of two thirds of participants due to mean ratings
below 4.25 (a threshold defined based on the results of the German experiment in
section 3.1) was not anticipated, leaving us with a rather small sample size. It goes
without saying that the interpretability of the data is thus compromised due to the
study likely being underpowered. For what it is worth, there appears to be a mild
penalty on coreference in the condition where the pronoun immediately follows
the R-expression, i.e. the condition where linear and structural distance coincide
in being the smallest (cf. Arnold 2001). The other three conditions do not differ in
overall coreference rates, and neither of the effects were found to be statistically
significant. There exists the proposal that coreference between the R-expression
and the pronoun is more felicitous when the pronoun is in the adjunct clause due
to its backgroundedness, compared to when both are in the matrix clause (Harris
and E. A. Bates 2002). However, this should lead to a decrease in coreference
in both matrix conditions which is not the case. Given that no significant effect
could be detected and that two thirds of participants had to be excluded from the
analysis, the aim of constructing full speaker profiles across the different syntactic
environments tested in this chapter could not be pursued.

This experiment likewise combined an acceptability judgment task with a
coreference task within trials. Since there is no difference between the overall
coreference rates unless the R-expression and the pronoun immediately follow
one another, any existing effect may have further been depressed by problems
associated with the method. The following section addresses the issue of how the
tasks may have bled into one another, including data from experiments 9, 10 and
11 of this chapter.

4.3.2 Correlation of tasks

Experiments 9 and 10 of this chapter investigated principle C reconstruction
in English multi-gap dependencies and yielded rather unexpected results. It is
reasonable to assume that these odd patterns resulted from non-linguistic factors,
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and this section explores this idea.5 In both experiments, coreference rates in
non-initial conditions were found to be lower than in initial conditions, which, if
principle C were at play here, would indicate a slight asymmetry with respect to
reconstruction favoring the non-initial gap. Such a reconstruction pattern would
suggest that the syntactic link of the filler is stronger to the non-initial gap than
the initial gap. Despite the previously observed variability and weakening of the
principle C effect in multi-gap dependencies, this finding is especially peculiar as
it goes against all prior data reports from the literature. It likewise marks a sharp
departure from the tendency observed in the German experiments of chapter 3.6

In addition to this, experiment 9 in section 4.2.1 found that coreference rates
were generally lower in parasitic gap conditions than ATB conditions, regardless
of the position of the pronoun. There is no straightforward syntactic explanation
as to why this should be the case. The only viable explanation at this point is that
coreference rates may have been impacted by external factors. In experiment 8
testing the fundamental acceptability of parasitic gaps in English in section 4.1.2,
parasitic gaps in finite adjunct clauses turned out less acceptable compared to
other conditions, despite significance testing not revealing a significant interaction
between FINITENESS and GAP. Inspecting the acceptability ratings of the items in
the experiment comparing ATB to parasitic gaps reveals that here, too, parasitic
gap items were judged to be less acceptable than ATB items as shown in Figure
4.8. Given that the ranking of conditions by mean acceptability reflects their
ranking based on overall coreference rate, an obvious hypothesis is that the scalar
acceptability judgment task and the forced choice coreference judgment task have
somehow bled into each other. Post-hoc modeling of the relationship between
acceptability ratings and coreference judgments in both directions—i.e. whether
the acceptability rating predicts the response to the coreference judgment task
and vice versa—revealed a significant effect in both cases.” The models and their
output are shown in (15) and in Tables 4.9 and 4.8.

(15) a. acceptability ~ reference +
(1 + reference | participant) + (1 + reference | item)
b. reference ~ acceptability +
(1 + acceptability | participant) + (1 + reference | item)

SThis section has immensely benefited from discussions at the Syntax Workshop at UMass
Ambherst and the Linguistics Colloquium at Bielefeld University.

Prior piloting of an experiment on principle C reconstruction under ATB in English
using the setup reported in section 3.2.2 of chapter 3 provided data in line with the
German pattern, further supporting the view that the odd pattern is caused by exter-
nal factors. The data and code for the pilot can be found under the following link:
https://osf.io/r79tq/?view_only=93f39856964b4cf4a31444b67d45f9b5.

"The reported models included target trials from both experiments on English multi-gap
dependencies discussed in this section, i.e. 12 items in 6 conditions.
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CLMM Estimate (SE)
reference 0.99++ (0.22)
Log Likelihood -1094.53
AIC 2211.06
BIC 2260.27
Num. obs. 648
Groups (participant) 54
Groups (item) 12
Variance: participant: (Intercept) 1.56
Variance: participant: reference 0.50
Variance: item: (Intercept) 0.14
Variance: item: reference 0.00

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.8: Estimates of the generalized linear mixed effects model reported in
(15a), i.e. the predictability of acceptability ratings based on coreference ratings.

GLMM Estimate (SE)
(Intercept) -0.24 (0.35)
acceptability 0.38** (0.08)
AIC 667.59
BIC 703.38
Log Likelihood -325.79
Num. obs. 648
Num. groups: participant 54
Num. groups: item 12
Var: participant (Intercept) 0.68
Var: participant acceptability 0.02
Var: item (Intercept) 0.06
Var: item acceptability 0.00

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.9: Estimates of the generalized linear mixed effects model reported in
(15b), i.e. the predictability of coreference ratings based on acceptability ratings.

Computing Spearman’s correlations between the two measures for individual
participants does not reveal a homogeneous pattern, although most participants
show a moderate positive correlation, see the histogram in Figure 4.13. Thus, the
unusual pattern found in the two experiments on English multi-gap dependencies
is likely caused by the setup, including the possibility that participants may have
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misunderstood the acceptability rating task as inquiring about the acceptability of
the interpretation of the sentence that they indicated with their coreference rating,
rather than the target sentence itself. Such effects could easily be avoided in the
future by reserving different blocks of the experiment for each measurement.

Strong negative (-1 to -0.5) Weak negative (-0.5to 0) Weak positive (0 to 0.5) Strong positive (0.5to 1)
Spearman's rho (ranges)

- ~ )
o (&) o

Number of participants
[$)]

o

Figure 4.13: Distribution of Spearman’s correlations between coreference and
acceptability. Participants in the VA group did not vary in their responses for at
least one of the measurements.

Ultimately, while parasitic gaps in finite adjunct clauses are slightly less
acceptable than ATB movement, the question remains why participants rated non-
initial conditions more poorly than initial conditions across the two construction
types since there is no syntactic or pragmatic reason for them to do so. One
tentative hypothesis is that non-initial conditions scored low acceptability ratings
due to the ‘hanging’ nature of the non-initial domain in the interrogative sentences
of the respective conditions (Brian Dillon, p.c.). That is, participants may have
disliked non-initial conjuncts and adjunct clauses with pronouns for prosodic
reasons (Which cousin of Max's did Mary greet and he huglbefore he hugged?),
causing the low acceptability to bleed into the coreference judgment.

Given that experiment 11 investigating the placement of the adjunct clause
in parasitic gap dependencies used the same setup, the experiment could have
suffered a similar fate to experiments 9 and 10 in terms of the correlation of tasks.
Statistical modeling of reference based on acceptability and vice versa was carried
out for target and control items jointly. Estimates are reported in Tables 4.10 and
4.11; the model definitions match those given in (15). Participants’ responses to the
coreference task are significant predictors of their responses to the acceptability
judgment task and vice versa. In addition to the decimated number of participants,
this may explain why none of the fixed effects was significant.

Finally, although the task-related confounds make it a bit more difficult to
draw syntactic conclusions from the experiments, we can still summarize the
findings as follows: First, the coreference pattern exhibited in initial and non-initial
conditions of experiment 9 is largely identical across construction types, i.e.
non-initial gaps in object conditions differ from initial gaps in object conditions
in the same manner across multi-gap dependencies. Second, we found evidence
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CLMM Estimates (SE)
reference -0.74* (0.30)
Log Likelihood -717.04
AIC 1456.08
BIC 1501.99
Num. obs. 480
Groups (item) 24
Groups (participant) 15
Variance: item: (Intercept) 0.25
Variance: item: reference 0.15
Variance: participant: (Intercept) 1.56
Variance: participant: reference 0.45

**xp < 0.001; **p < 0.01; *p < 0.05

Table 4.10: Estimates of the cumulative link mixed effects model fitted on target
and control items of the experiment in section 4.3.1.

GLMM Estimates (SE)
(Intercept) 0.05(0.91)
acceptability 0.26* (0.13)
AIC 474.29
BIC 507.68
Log Likelihood -229.14
Num. obs. 480
Num. groups: item 24
Num. groups: participant 15
Var: item (Intercept) 0.67
Var: item acceptability 0.02
Cov: item (Intercept) acceptability -0.11
Var: participant (Intercept) 6.79
Var: participant acceptability 0.07
Cov: participant (Intercept) acceptability -0.70

***p < 0.001; **p < 0.01; *p < 0.05

Table 4.11: Estimates of the generalized linear mixed effects model fitted on target
and control items of the experiment in section 4.3.1.

for principle C reconstruction to the initial gap of ATB dependencies based on a
significant interaction of GRAMFUNC and POSITION in experiment 10. However,
this is not the result of participants not showing the contrast in the non-initial
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gap—the proportions of people exhibiting the effect in each conjunct differ
by only 3.7%. Rather, the effect in the non-initial gap is overshadowed by
increased inter-speaker variability. Crucially, out of 54 participants tested in
these experiments, 34 responded in line with a principle C reconstruction effect
in simple wh-dependencies. Of these 34, 12 show the effect in the initial conjunct
of ATB and 9 in the non-initial conjunct. There are 5 participants showing the
effect across all three syntactic environments. The fact that there is a significant
interaction of the factors suggesting reconstruction only to the initial conjunct is
caused by an increase of the proportion of participants showing the opposite effect
in the non-initial conjunct, and not because there are drastically fewer participants
who do respond in line with principle C reconstruction. The experiments further
demonstrate the unreliability of the principle C reconstruction test, yielding no
clear outcome supporting a specific syntactic derivation. Taking into account that
there are only two observations per participant for each condition, it is also quite
likely that the patterns would become more stable under an increased number of
repeated trials.

4.4 General discussion

This section takes stock of the findings presented in the current chapter on principle
C reconstruction in English multi-gap dependencies. The first pair of experiments
dealt with the foundations, principle C reconstruction itself and the acceptability
of parasitic gaps in adjunct clauses based on their finiteness. Experiment 7 in
section 4.1.1 confirmed that principle C reconstruction has a significant effect on
the coreference rate in English simple wh-dependencies, revealing a significant
effect of GRAMFUNC and a difference in overall coreference rates in the object vs.
subject condition of 29.2% . Furthermore, 63% of participants responded in line
with the predictions of a principle C effect, while 31.5% of participants showed no
effect. Only 5.6% of participants responded in the opposite direction, indicating
coreference more frequently in the subject than the object condition.

The results of experiment 7 indicate that principle C reconstruction has a
stronger effect in English than in German, since in the latter, the contrast between
the conditions was merely 13.7%. However, it is to be kept in mind, on the
one hand, that experiment 2 on German in section 2.2.3 of chapter 2 had 16
observations per condition compared to the mere 4 observations in the matching
English experiment. On the other hand, the experiment in English corrected
potential confounds within items based on the use of psych verbs and inanimate
extractees, using transitive verbs with two animate arguments whose theta roles
could easily be flipped. Nevertheless, given that the experiments used the very
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same design and both revealed a significant effect of GrRamMFUNC, we concluded
that principle C informed participants’ behavior in both languages, simultaneously
revealing a bias to resolve pronominal reference with whatever referent is available,
as indicated especially by the above chance performance across conditions in
English.

In section 4.1.2, experiment 8 found that contrary to previous reports, the
finiteness of the adjunct clause alone did not have a significant effect on the
acceptability of parasitic gaps. This was attributed to the simplicity of the
experimental items compared to previous investigations and the order of the
licensing and parasitic gaps (cf. Phillips 2006). The experiment found that
parasitic gaps in adjunct clauses of English are more acceptable than their German
counterparts discussed in section 3.1, with English parasitic gap conditions scoring
a mean rating of 5.96 and the German ones a mean rating of 4.05. As such,
inter-speaker variability was likewise much lower among English than German
participants. The successful sanity check constituted by these two experiments
ensured that the investigation of principle C reconstruction in English multi-gap
dependencies was a fruitful endeavor.

Experiments 9 and 10 reported in sections 4.2.1 and 4.2.2 went on to extend
the investigation to ATB and parasitic gaps. Recall that the investigation was
split into two sub-experiments due to the impossibility of constructing parasitic
gap items under subject extraction. Experiment 9 in section 4.2.1 compared
object extraction in ATB and parasitic gap dependencies (CONSTRUCTION), varying
the position of the pronoun (PosiTiON). The experiment found a significant
effect of posiTION and a slight decrease of coreference rates in the non-initial
conditions, but crucially no significant effect of coNSTRUCTION or the interaction
of the two factors. As such, the experiment does not provide evidence for
a difference in coreference patterns between ATB and parasitic gaps, merely
showing a difference between the two gaps across constructions. We also saw
that the effect of PosiTION was not uniform within, let alone across participants.
Although 27.78-33.33% of participants favored coreference in non-initial over
initial conditions, 18.52-22.22% of participants showed the opposite preference.
Furthermore, 44.4-53.7% of participants showed no effect of posiTION at all,
and again, only around half of the participants exhibited the respective effect
consistently across construction types.

Whether the difference between the two gaps within constructions could be
attributed to principle C reconstruction or if it was merely a surface phenomenon
was explored in experiment 10 in section 4.2.2. The effect of GRAMFUNC was
tested by varying subject and object extraction as well as the effect of pPosiTION
by varying which conjunct of ATB the pronoun was in. The experiment revealed
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significant main effects of both factors as well as a significant interaction. The
overall coreference rate was at 89.8% in the condition A7B, initial, subject, while
it was 75.9-79.6% in the remaining conditions. This suggests that the principle
C reconstruction effect was detectable to some degree in the initial conjunct but
not in the non-initial conjunct, crucially revealing an asymmetry manifesting in
lower coreference rates in both non-initial conditions. Again, the inspection of
inter-individual variability is where the robustness of the pattern (or rather, the
lack thereof), became evident. Only 25.93% of participants responded in line with
a principle C effect in the initial conjunct and 22.22% in the non-initial conjunct.
The proportion of participants responding in the opposite direction is higher in the
non-initial conjunct than the initial one, manifesting in the significant interaction of
GRAMFUNC x POSITION. The low proportion of participants being led by principle
C reconstruction under ATB movement confirmed suspicions about the limited
effect of principle C reconstruction in more complex dependencies, just like we
observed in German across experiments in chapter 3. However, this experiment
marks a departure from the studies on German in the sense that while a very
similar proportion of participants respond in line with principle C reconstruction
in the baseline (i.e. simple wh-dependencies, 62.96% in English vs. 66.67% in
the equivalent experiment on German), the proportion of participants doing so
in ATB drops from 36.67-46.67% in German to 22.22-25.93 in English. Recall
also that determining the effect groups is not based on effect size but merely its
direction—i.e. any participant responding with coreference more frequently in
the respective subject than the object condition is counted as showing an effect in
line with principle C, even if this means doing so in only one more trial. As such,
the syntactic conclusions that we can draw are quite limited.

The chapter then went on to pursue a follow-up investigation concerning the
effect of posiTiON found across experiments in this thesis. Experiment 11 in
section 4.3.1 tested the effects of adjunct clause PLACEMENT, i.e. whether it was
incorporated or extraposed, and pronoun POSITION, i.e. whether the pronoun
preceded the matrix or the adjunct clause. It aimed to clarify whether the previously
observed effect on coreference rates in multi-gap dependencies was caused by
linear or structural distance between the R-expression and the pronoun. However,
given that the majority of participants indicated incorporated adjunct clauses to be
marginal to unacceptable, the data of only 15 remaining participants were analyzed.
The experiment revealed no significant effect of either effect or their interaction,
showing a dip in overall coreference rates in the matrix, extra condition where the
pronoun immediately followed the R-expression both linearly and structurally.

Finally, the reason why coreference rates were lower in non-initial than initial
conditions of experiments 9 and 10 was studied through post-hoc analyses in
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section 4.3.2. Not only did this effect contradict previous findings from German,
but also prior reports from investigations on the effect of distance in simple
wh-dependencies. Notably, coreference rates were generally lower in both
parasitic gap conditions than ATB conditions, giving rise to the suspicion that
the reversal of the effect had to do with the experimental setup itself, i.e. with
the combination of an acceptability judgment and coreference judgment task
within trials. Statistical modeling revealed that in the aforementioned experiments,
participants’ responses to either task had a significant effect on their responses to
the other. Upon suspicion that the uninterpretable results of the follow-up study
on parasitic gaps suffered the same fate, such post-hoc analyses were carried out
with those data, too, revealing a very similar picture. This scenario illustrates that
inquiring about two independent measures within a single trial can very easily bias
participants, and it unfortunately means that the data are rather uninformative.

As such, the study of principle C reconstruction in English multi-gap
dependencies undertaken in this chapter proved to be an endeavor ridden with
confounds, yielding no conclusive results. On the one hand, coreference rates in
simple wh-dependencies suggest that principle C reconstruction has an undeniable
effect, but the contrast is far less pronounced in ATB. There is a significant effect
in the initial gap of ATB, with the condition A7B, initial, object reaching an
overall coreference rate of 79.6% and the respective subject condition 89.8%.
That is, although the effect is significant, it is accompanied by a strong bias to
resolve coreference with any referent that is available. Such an effect was not at all
detectable in the non-initial gap based on coreference rates and significance testing.
Inter-individual variability is once again rampant, with 25.93% of participants
responding in line with principle C reconstruction in the initial gap of ATB and
22.22% doing so in the non-initial gap (and the equal proportion of participants
showing the opposite in the non-initial gap). Furthermore, the coreference
pattern in parasitic gap constructions between initial and non-initial gaps is the
same as in ATB, indicating no difference between constructions. Interestingly
enough, POSITION also did not have a consistent effect across and not even within
participants when inspecting both construction types. Together with the results of
the investigation on German in chapter 3, the data strongly suggest that the principle
C reconstruction diagnostic, as employed here, does not produce data reliably
mapping to the underlying syntactic structure of complex movement dependencies,
and as such does not yield valid results to draw conclusions about whether ATB
and parasitic gaps are derived via the same mechanism, nor to conclude whether
the two gaps within either construction are equally complex syntactically. The
next section wraps up this chapter by exploring alternative means to approach
principle C reconstruction in the future.
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4.5 Beyond PP modifiers

This chapter, together with chapter 3 on German ATB movement, aimed to
investigate principle C reconstruction in multi-gap dependencies to clarify whether
coreference patterns overlapped within and across languages and construction
types. The attempt of this thesis was to keep empirical considerations as consistent
as possible to ensure that any effect of principle C reconstruction found in
simple wh-dependencies would map onto the more complex data from multi-gap
dependencies. The experiments demonstrated that the effect of principle C
reconstruction with PP modifiers, which undeniably exists based on the findings
of experiments 1 and 2 in chapter 2 as well as experiment 7 of this chapter, is
substantially weakened in multi-gap dependencies, making the results inconclusive
with respect to the underlying syntactic derivation. As such, we failed to draw
conclusions about the syntax of multi-gap dependencies from the data. However,
we were able to conclude that the principle C reconstruction test in its most
frequent implementation does not constitute reliable evidence for far reaching
theoretical claims, and as such, syntactic approaches relying on principle C
reconstruction being either symmetric or asymmetric lose at least one crucial
piece of evidence in their favor.

Based on the discussion in section 2.3.3 in chapter 2, it is reasonable to assume
that it is the relationship between the noun phrase and its PP modifier that makes
for an unstable effect, and not the relevance of principle C itself. The categories of
adjuncts and arguments an their reconstruction have been subject to controversy
for decades, and experiments do not deliver the clear outcomes we would expect
under a purely syntactic explanation. The need for full reconstruction could simply
further decrease with increased dependency complexity, neutralizing underlying
principle C violations, instead allowing for the most economical interpretation
of the sentence in which the pronoun refers to the (most salient) matching
R-expression. The hypothesis then is that modifiers bearing a stronger semantic
relationship to the noun phrase should not be able to ‘escape’ reconstruction and
deliver more reliable effects in multi-gap dependencies as well. As such, future
research could still exploit principle C reconstruction as a tool to learn about
complex dependencies: For example, predicates are reported to yield stronger
principle C reconstruction effects (Adger et al. 2017; Heycock 1995), though they
do not allow for the manipulation of GRAMFUNC as an experimental factor. Verbal
gerunds with small clause complements could be a suitable alternative (Moulton
2009, p. 51).% The examples in (16) illustrate a possible paradigm.

8] am grateful to Kyle Johnson for pointing out these data to me.
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(16) a. Whose painting John; nude did he; resent ___ and Mary appreciate

0 ATB,initial,object
b. Whose painting John; nude did Mary appreciate _ and he; resent
0 ATB,non-initial,object
c. Whose painting John; nude ___ shocked him; and ___ delighted Mary?
ATB,initial,subject
d. Whose painting John; nude _ delighted Mary and _ shocked
him;? ATB,non-initial,subject
e. Whose painting John; nude did he; resent before Mary appreciated
_ pg ? PG,initial,object
f.  Whose painting John; nude did Mary appreciate before he resented
_ e ? PG,non-initial,object

Here, again, the comparison is imperfect due to the use of distinct verbs because
of animacy restrictions. However, the idea of this particular implementation
of the test is that the accusative argument of the gerund (/o/n) cannot escape
reconstruction via Late Merger (Lebeaux 1991) or Neglect (Sportiche 2016), forcing
it to be interpreted in the c-command domain of the pronoun. Coreference
should be ruled out in (16a) and (16e) and possible everywhere else if principle C
reconstruction is asymmetric to the initial gap in both ATB and parasitic gaps. If it s
asymmetric to the non-initial gap in both constructions, which is the scenario that
has not been reported before, coreference should be ruled out in (16b) and (16f).
Coreference should be ruled out in all cases except (16c) and (16d) if reconstruction
is symmetric across construction types. If there is a difference between the two
construction types, this would most likely manifest in a symmetrical pattern under
ATB, ruling out coreference in (16a) and (16b), and an asymmetrical pattern in
parasitic gaps, ruling out coreference only in (16e).

Citko (2005) hypothesizes that the variability of reconstruction phenomena
in ATB movement is not caused by the inherent properties of ATB movement,
but by the variable robustness of reconstruction phenomena themselves. This
chapter as well as chapter 3 provided support for the assumption that the
variable patterns for principle C reconstruction under ATB movement and in
parasitic gaps result from the compromised reconstruction status of nominal
PPs modifiers. Items like the ones in (16) are promising to yield more reliable
experimental results than the items with PP modifiers tested in this thesis. Aside
from targeting the reliability of principle C reconstruction itself, future research on
the underlying syntax of multi-gap dependencies could aim to test less controversial
reconstruction phenomena, such as variable binding or crossover effects. The next
step could therefore also be to test the introspective judgments from the literature
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experimentally for other types of binding as well. I leave both of these issues open
for future research, discussing them in the outlook provided in chapter 5.

To summarize, the principle C reconstruction test, which has been reported
to give rise to controversial reconstruction patterns in ATB and parasitic gap
constructions, could not be verified to map to underlying syntactic relations
reliably. The claim that reconstruction in ATB and parasitic gaps only appears to be
asymmetric for reasons of linear distance has been made before by Bruening and
Al Khalaf (2017). Given the data reported herein, the competition of superficial
effects is a likely explanation for the conflicting reports from the literature. Having
identified that principle C reconstruction with PP modifiers produces data that is
orthogonal to the syntactic properties of the gaps, alternative ways to address our
research questions need to be sought after in the future. The final chapter of this
thesis summarizes its contribution to the field and provides an outlook for possible
subsequent research on the syntax of multi-gap dependencies.
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Chapter 5
Synthesis and outlook

I opened up the investigation into the underlying syntax of multi-gap dependencies
by presenting a number of reports from the literature disagreeing about the
reconstruction patterns found in ATB and parasitic gaps in chapter 1. The
chapters that followed investigated which of the patterns reported for principle C
reconstruction, if any, could be reproduced in a controlled experimental setting.
By gaining quantifiable information about the test’s robustness, the aim was to
clarify how relevant the outcome of the principle C reconstruction diagnostic
is for the syntactic modeling of multi-gap dependencies. In other words, the
experiments assessed to what extent the observed coreference rates can be traced
back to a principle C reconstruction effect, suspecting that the variable reports
from the literature are the result of confounds. The experiments considered
multiple possible non-syntactic influences: We dove into chapter 2 with a study
on simple wh-dependencies showing that the presence of context and alternative
referents, but crucially, also the type of experimental task have a significant impact
on the outcome of the diagnostic. I concluded that principle C reconstruction has
a detectable effect in the absence of context and alternative referents and when
using a simple experimental task associated with a large effect size, such as a single
forced choice between two possible referents.

In chapter 3, experiment 3 found that parasitic gaps are not acceptable enough
in German to allow for the application of reconstruction diagnostics. I then
went on to apply the different experimental designs tested throughout chapter 2
only to ATB movement in German to establish how detectable the principle C
reconstruction effect was in complex dependencies. The results demonstrated
that the robustness and size of the effect further decreases under ATB movement,
with experiment 4 finding significant main effects of GRAMFUNC and POSITION as
well as a significant interaction; experiment 5 finding a significant main effect of
each but not a significant interaction, and experiment 6 revealing only a significant
main effect of GRAMFUNC but nothing else. That is, the significance of the fixed
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effects was determined by the non-syntactic manipulations. At the same time, the
different conditions followed the same ranking across experiments, indicating that
syntactic components as well as (for all we know, linear) distance do lend some
stability to the pattern, but crucially not enough to make it universal among or
even within speakers across conditions.

Chapter 4 applied the insights from German to English. First, I presented an
assessment of principle C reconstruction in simple wh-dependencies in experiment
7. The experiment had a positive outcome, finding that principle C reconstruction
in simple wh-dependencies is fairly robust considering our understanding of
it based on chapters 2 and 3. This investigation was followed by experiment
8 finding that parasitic gaps in English, even in finite adjunct clauses, are far
more acceptable than their German counterparts. I then conducted a study
of coreference patterns in ATB movement and parasitic gaps manipulating the
position of the pronoun in experiment 9, followed by an investigation of principle
C reconstruction under ATB movement with an adequate control condition in
experiment 10. Despite the robustness of principle C reconstruction in simple
wh-dependencies, the experiments revealed an even weaker effect of principle
C reconstruction than reported for German ATB movement in chapter 3. As a
follow-up, experiment 11 intended to clarify whether structural or linear distance
accounted for the difference between the two gaps, which manifested in a
significant effect of posiTION in all experiments but one. The investigation did not
yield interpretable results due to the limited acceptability of incorporated adjunct
clauses, leading to the exclusion of the majority of participants. The use of two
tasks per trial across experiments in chapter 4, i.e. one acceptability judgment
and one coreference judgment task, seemingly confused participants, with each
task impacting the outcome of the other. Despite the difficulties associated with
this series of experiments, they demonstrate that ATB movement and parasitic
gaps give rise to the same coreference pattern; that weak evidence for a principle
C reconstruction effect was found in the initial gap of ATB movement; and that
any effect of reconstruction to the non-initial gap was most likely overshadowed
by the consistently significant main effect of PosITION, as indicated by the high
overall coreference rates regardless of experimental condition, and an increase of
inter-speaker variability particularly in non-initial gap conditions. This led me to
conclude that principle C reconstruction does not yield reliable evidence for any
claims about the syntax of multi-gap dependencies: The evidence is orthogonal to
the research question and as such, claims based on these data lose their empirical
foundation. I discuss the implications of the evidence’s neutrality in the next
section.
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5.1 Empirical neutrality

Based on the evidence presented in chapters 3 and 4, I have argued against
the robustness of principle C reconstruction with PP modifiers in multi-gap
dependencies. This perspective is not new—way before this thesis was even
conceptualized, Bruening and Al Khalaf (2017) have already claimed that the
asymmetrical reconstruction pattern is only apparent. What is new, however, is
the thorough experimental investigation provided in this thesis demonstrating the
level of nuance there is to the data underpinning this claim. Despite supporting the
view that asymmetries in coreference do not necessarily arise from an asymmetrical
syntax, it is crucial to keep in mind that the authors’ proposal that follows, i.e. the
unificational (symmetric) treatment of multi-gap dependencies, remains open to
debate.! Concluding that principle C reconstruction is orthogonal to the syntax of
multi-gap dependencies does not allow us to rule out asymmetric approaches, and
neither does it allow us to argue in favor of symmetric approaches. It simply means
that the data are uninformative. What we can note, however, is that claims about
the underlying syntax of multi-gap dependencies that rely primarily on principle
C reconstruction data lose their grip in light of these findings.

For example, Nissenbaum (2000) presents evidence against a unificational
analysis for ATB movement and parasitic gaps, among them principle C
reconstruction, reporting it to target both gaps in ATB but only the main gap
in parasitic gap constructions. These findings support the null operator analysis
of parasitic gap dependencies while ruling out a unificational analysis of any kind.
Having seen that both constructions give rise to the same coreference pattern,
displaying a slight asymmetry due to the effect of PosITION, the argument against
unification based on principle C reconstruction does not hold.

The forward ellipsis approach put forth by Salzmann (2012) is strongly
supported by Citko’s report, citing asymmetrical reconstruction to the initial gap in
ATB. Under the forward ellipsis approach, the filler is extracted from the initial gap
and elided in the non-initial gap. Because elided R-expressions and anaphors can
‘vehicle change’ to pronouns, ellipsis offers the perfect explanation for the obviation
of a principle C reconstruction effect in the non-initial gap, meanwhile sustaining
the symmetry of other reconstruction diagnostics.? Given the experimental findings
presented herein, the explanation via vehicle change becomes superfluous at least

I'The authors report on further experiments on allegedly asymmetrical reconstruction effects,
i.e. principle A reconstruction and WCO. See section 1.3.2 of chapter 1 for a discussion of the
problems associated with them.

2Anaphors can likewise vehicle change to pronouns, accounting for the asymmetry of principle
A reconstruction, too. Salzmann (2012) provides no discussion of WCO, which does not seem to
pose a problem for the ellipsis approach due to the wh-phrase in the non-initial conjunct moving
within vP and thus not crossing over the subject.
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for principle C, and the forward ellipsis approach loses one of its main selling
points.

On the flipside, accounts struggling to depict the alleged asymmetry among the
gaps within or across constructions do not face this challenge any longer. Such
are symmetric accounts like parallel extraction and multidominance, both in their
unificational and their non-unificational implementation. Again, this does not
mean that we can eliminate the empty operator and the forward ellipsis accounts
by Nissenbaum (2000) and Salzmann (2012) and declare either parallel extraction
or multidominance the winner. We have not yet gathered enough information to
declutter the toolkit, but we took a first step towards it by quantifying the relevance
of a major piece of evidence. Imagine that the empty operator and forward ellipsis
approaches were moved to the ‘maybe’ pile while everything else remains the
same. On the one hand, we have yet to see robust evidence against asymmetrical
principle C reconstruction, which could be supplied by testing gerunds with small
clause complements as described in section 4.5 of chapter 4. On the other hand,
we have yet to see robust evidence verifying the symmetry of the phenomena that
are claimed to behave symmetrically. Moreover, it remains to be clarified which of
the remaining reconstruction diagnostics could provide reliable evidence at all, as
certain tests seem to be just as compromised as the principle C reconstruction test.
While a single thesis does not suffice to settle the issue of multi-gap dependencies
once and for all, the next section outlines alternative directions we could take with
respect to reconstruction.

5.2 Alternative diagnostics

As the current series of experiments does not allow us to draw conclusions about
the underlying syntax of multi-gap dependencies, I end this thesis with a discussion
of alternative diagnostics, particularly in the family of reconstruction, discussing
which ones may yield decisive evidence allowing us to filter out implausible
theoretical approaches. In section 1.3.2 of chapter 1, we have identified that
most of the reconstruction diagnostics are controversial, some of the available data
points being confounded.

Variable binding data is provided by Nissenbaum (2000) as well as Citko (2005),
for both dependencies by the former and only ATB by the latter author. The test
assesses whether a variable in the modifier of the filler can be bound by a QP in
either domain, i.e. either conjunct of ATB and either clause in a parasitic gap
construction. We will focus on the ATB data by Citko (2005) here as the data
for both constructions provided by Nissenbaum (2000, p. 34) is confounded due
to the need of Quantifier Raising to derive the intended reading, rendering the
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argument moot. The data in (1) supposedly show that the variable must have a
suitable binder in each conjunct of an ATB dependency, implying that the variable
reconstructs to both gaps.

(1) a. Which picture of his mother did every Italian like _ and every
Frenchman dislike ___?
b. #Which picture of his mother did every Italian like ___ and Mary dislike
?
c. #Which picture of his mother did Mary dislike _ and every Italian like
? (Citko 2005, p. 492)

Citko (2005) does not elaborate on the meaning of these data. It is unclear what the
exact interpretation of (1a) is, why and how it is different from (1b) and (1¢), and why
exactly the data provide evidence for a symmetric approach. In Szarvas et al. (under
revision), we explore the array of possible readings in ATB constructions, including
possible interpretations of (1b) and (1c). One could conceive of an interpretation
in which the variable is bound by the QP in the initial or the non-initial conjunct,
receiving a free reading in the other conjunct (referring to some discourse salient
entity). Essentially, such a reading seems to be indeed ruled out, but not because
of a requirement imposed by the syntactic derivation of ATB movement, but due
to a general condition on pronoun binding:

(2)  No LF representation (for a sentence of multisentential text) must contain
both bound occurrences and free occurrences of the same index.

(Heim and Kratzer 1998, p. 254)

That is, (1) most likely does not demonstrate anything about the underlying syntax
of ATB movement—again, the impossibility of a mixed reading, i.e. one where the
variable is interpreted as bound in one and as free in the other conjunct, arises
from a general LF constraint. There is, however, a different configuration in which
there is a suitable binder in only one of the conjuncts, yet the variable appears to
receive the interpretation akin to an E-type pronoun in the other.?

(3)  Q: Which of his misdeeds [does no bad student feel guilty about ___ | but
[do you still hope the university will take seriously _ |]?
A: His Al usage.

While /s is bound in the first conjunct, i.e. co-varying with no bad student, in
the second conjunct, the question could to refer to the misdeeds of the entire

3The example in (3) intentionally deviates from the original examples in (1): Using a negative
quantifier rules out telescoping (Evans 1980).
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plurality of bad students. In other words, the non-initial conjunct requires the
pronoun to be plural. This mismatch in number between the representations of the
pronoun required in each conjunct poses a severe challenge to the multidominant
and sideward movement approach. Under multidominance, the two gaps of an
ATB dependency are underlyingly represented as a single node with multiple
dominators. Under sideward movement, a single instance of the filler is copied
from one domain to the other, and eventually, the matrix clause. Given that there
is only a single representation of the element present in a multidominant structure,
and the fact that sideward movement derives the existence of both gaps via copying,
the availability of the intended reading involving a number mismatch in (3) could
provide plain evidence against these proposals.

Data from idiom and scope reconstruction in ATB movement is cited by Citko
(2005). Focusing on scope, she reports that Zow many books necessarily has to
take wide scope in the non-initial conjunct, interpreting the evidence to support
symmetry between the gaps. No such data is available for parasitic gaps, and no
comparison is drawn between the initial and non-initial gap of ATB. The interaction
between the quantifier (@/most) every and how many questions provides a rather
easy testing ground for both gaps of ATB as well as parasitic gap constructions as
shown in (4).

(4) a. How many books did every studentlike _ and almost every professor
dislike ___?
b. How many books did almost every student like ___ and every professor
dislike __?
c. How many books did every student like _ despite almost every
professor disliking ¢ ?
d. How many books did almost every student like _ despite every

professor disliking _ ?

Crucially, what is of interest here is whether the 4ow many books can have wide
scope in one domain of ezery but narrow scope in the domain of a/most every.
Citko (2005) cites (4a), claiming that a reading where each student liked a distinct
number of books and almost every professor disliked the same number of books is
unavailable. Though she does not comment on this matter any further, I assume
that she takes the data to indicate that the syntactic representations of Zow many
necessarily need to be the same in each gap, though it is unclear whether this truly
motivates the presence of a single multi-dominated element or merely that the
elements need to take the same scope, as in some type of parallelism requirement
(possibly similar to (2)).

Strong Crossover was first cited by Williams (1987) and then reiterated by Munn
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(1993) to motivate the possibility of reconstruction to the parasitic gap site (5a),
just like it is supposedly found in the non-initial gap of ATB structures (5b).

(5)  a. *Whose; mother did we talkto _ after he; saw ¢ ?
b. *Whose; mother did we talkto _ and he; never visit __ ?

(Munn 1993, p. 53)

The observation that coreference between /¢ and w/ose is ruled out in (5) is taken
to indicate that the filler crosses over the pronoun, i.e. that a movement step
indeed has to be launched in the non-initial gap of ATB and the parasitic gap site
itself. Recall that in section 1.4.1 of chapter 1, I briefly touched on the fact that
Munn (1994) equates principle C to SCO, claiming that it indicates symmetric
reconstruction in both multi-gap dependencies. This observation culminates in an
extensive discussion about principles A and C being evaluated at distinct stages
of the derivation, explaining why the former produces an asymmetrical and the
latter a symmetrical pattern. However, authors treating principle C reconstruction
and SCO as independent types of evidence report an asymmetrical pattern for the
former and a symmetrical pattern for the latter (Citko 2005 and Salzmann for ATB,
Nissenbaum 2000 for parasitic gaps). Throughout this thesis, [ have demonstrated
that principle C reconstruction, as standardly employed with PP modifiers, is
unreliable and therefore does not map to the underlying syntax of multi-gap
dependencies. In section 2.3.3 of chapter 2, I discussed the apparent optionality
of principle C reconstruction hypothesizing that the PP modifiers containing the
offending R-expression do not reconstruct reliably alongside the head noun rather
than claiming that principle C is a violable constraint (cf. Salzmann, Wierzba,
and Georgi 2023). If SCO is indeed symmetric in both construction types, this
would lend further support to the conclusion that it is not principle C itself that
is at stake, but the reconstruction of the head noun’s dependents. Aside from
supplying the straightforward evidence for the syntax of multi-gap dependencies
that the experiments herein failed to provide, work on SCO as well as alternative
configurations of principle C reconstruction outlined in section 4.5 of chapter
4 could deepen our understanding of the interactions between the size of the
reconstructing constituent and the strength of principle C.

Turning to weak crossover, it has been claimed to affect only the initial gap in
both ATB and parasitic gap dependencies by Munn (2001). Because the pronoun
can corefer with 7.zan in examples (6a) and (6c), i.e. when it occupies the non-initial
conjunct, this is interpreted to indicate that there is no movement targeting the
non-initial conjunct.
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a. Which man; did you hire ___ and his; boss fire __?
b. *Which man; did his; boss fire ___ and you hire __?

c.  Which man; did you visit ___ just before his; boss fired ¢ ?
d. *Which man; did his; boss fire ___ just after you visited __ 4 ?

(Munn 2001, p. 5)

Bruening and Al Khalaf (2017) challenge this claim and report on an experiment
aiming to test the involvement of linear factors. A discussion of this experiment’s
shortcomings was provided in section 1.3.2.5 of chapter 1, and the aforementioned
issues are extremely easy to fix: First, the validity of the linear account to WCO
can be verified by comparing adjunct parasitic gaps, i.e. (7a) and (7b) to subject
parasitic gaps, i.e. (7c) and (7d). In the former, the parasitic gap must follow
the licensing gap, while in the latter, the parasitic gap must precede it. Crossing
the factors posiTION (of the pronoun, izitial or non-initial), and GAp (preceded
by the pronoun), parasitic or main, a significant main effect of positTion would
favor the purely linear account to WCO, while a significant main effect of cap
would provide evidence for an asymmetric account of parasitic gaps (wWhere the
parasitic gap qualitatively differs from the main gap). An interaction of POSITION
and caP would indicate that both factors matter, and would most likely manifest in
a particular boost of coreference when linear distance between the pronoun and
the R-expression is increased (zon-initial) in addition to the pronoun preceding
the parasitic gap rather than the main gap.

(7) a. [nitial, main

Sally is wondering which girl her teacher shouted at ___ before the
mother took out of school ¢ .

b. Non-initial, parasitic
Sally is wondering which girl the teacher shouted at _ before her
mother took out of school ¢ .

c. [nitial, parasitic
Sally is wondering which girl her teacher’s shoutingat __ ,; made

the mother take out of school .

d. Non-initial, main
Sally is wondering which girl the teacher’s shouting at __ ,; made
her mother take out of school .

Second, claims about parasitic gaps and ATB movement have to be assessed,
naturally, with an experimental design including both dependencies. The following
items cross CONSTRUCTION (A7B or PG) and posITION (of the pronoun, initial or
non-initial), pretty much in the same fashion as experiment 9 did in chapter 4. A
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significant interaction between the factors cONsSTRUCTION and POSITION would
indicate that WCO produces distinct coreference patterns among the gaps between
constructions, for example, a symmetric effect in ATB and an asymmetric effect in
parasitic gap dependencies to the exclusion of the parasitic gap site. A significant
main effect of cONsSTRUCTION in the absence of an interaction would indicate that
no WCO effect was found in either gap of one construction but in both gaps of
the other, while a significant main effect of posiTioN would indicate no difference
between the construction types, but a difference between the initial and non-initial

gap-.

(8) a. ATB, initial
Sally is wondering which girl her teacher shouted at ___ and the mother
took out of school ___.
b. A7B, non-initial
Sally is wondering which girl the teacher shouted at ___ and her mother
took out of school ___.
c. PG, initial

Sally is wondering which girl her teacher shouted at _ before the
mother took out of school ;.

d. PG, non-initial
Sally is wondering which girl the teacher shouted at _ before her
mother took out of school ¢ .

Principle A reconstruction is likely subject to a similar fate like principle C
reconstruction. Experimental evidence from German suggests that wh-movement
leads to at least a partial loss of original binding options and creates new ones,
contrary to previous assumptions about principle A being evaluated in base
positions like principle C. The crucial difference is that the reflexive may be
bound in intermediate or final positions, but the principle must not be violated
in any of the viable positions (Sportiche 2017). Since principle A reconstruction
may likely be just as compromised as principle C reconstruction, the experimental
scrutiny of these patterns could lead to the neutralization of the existing evidence,
but probably not to any firm conclusions about the underlying syntax of multi-gap
dependencies. Bruening and Al Khalaf (2017) aimed to tackle this problem in
their experiment by topicalizing the reflexive itself. Unfortunately, the data are
largely uninterpretable due to all experimental conditions but one scoring a mean
acceptability rating lower than the ungrammatical distractors. The reason for this
could be the use of rather complicated experimental items. Future work should
aim to balance the syntactic requirements imposed by our research questions with
participants’ processing capacity, allowing for the collection of interpretable data
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with reflexives.

5.3 Final conclusion

Neither of the existing ‘tools’ could be definitively eliminated from the ‘toolkit’.
However, given the data from the series of experiments presented throughout
this thesis, we have gained knowledge of the weight we can assign to evidence
from principle C reconstruction, and we are in a confident position to question
the weight assigned to other reconstruction diagnostics more generally. We have
gained an understanding of the importance of designing experiments with care
and attention to detail, that the choice of collecting free or forced choice data,
providing a context, and an alternative referent can determine not only the size
but even the presence of a reconstruction effect in multi-gap dependencies. The
variability of the judgments cited by individual researchers that motivated the
research conducted in this project—supposedly assessing the outcome of one and
the same empirical test—is easily explained once we consider the level of variability
exhibited even by individual participants exposed to items in a highly controlled
experimental setting. Coreference is simply too complex of a phenomenon and
principle C reconstruction with PP modifiers simply too small a part of it to yield
meaningful information about the underlying syntax of multi-gap dependencies.
The evidence presented in this thesis thus neutralizes the conflicting data reports.
Ultimately, the lack of clarity in our empirical foundations is intertwined with a
rather shallow formulation of the hypotheses that the distinct approaches generate.
The predictions of existing theories of multi-gap dependencies are certainly much
more intricate than predicting symmetry or asymmetry between the gaps. This
seems especially true for theories defining syntactic movement in entirely new
terms, take the case of evidence from variable binding briefly discussed in this
chapter. These intricacies reveal themselves rather quickly in the process of
designing experiments—they force the researcher to sit down, think about the
predictions they want to test, and also consider what type of experimental design
is necessary to gain clearly interpretable data. Crucially, however, they force us to
think about which types of data can best discriminate between existing proposals,
and facilitate a deeper engagement with what these proposals exactly imply for
the entirety of syntactic theory. For this reason alone, we should strive to refine
and diversify our methods of data collection. Ideally, this study should mark the
beginning of a more thorough investigation of the rest of the previously cited
data—focusing on the predictions that already exist, and obtaining reliable data to
evaluate them, ultimately contributing to a coherent theory of mental grammar.
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