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1. Introduction

In this paper we explore for the case of relative clauses (RCs) how strongly
interpretation is related to different cues such as prosody and discourse. Despite a
considerable body of research on RC interpretation, it is still under debate how the
meaning of restrictive relative clauses (RRCs) as in (la) and of appositive relative
clauses (ARCs) as in (1b) can be analysed, how the two readings relate to each other,
and how they relate to other linguistic factors, most prominently prosody, but also

discourse-related factors such as topicality or focus structure.

(1)  a.Robbie adores the man who wrote Uber Sinn und Bedeutung.

b. Robbie adores Frege, who wrote Uber Sinn und Bedeutung.

By looking at the interpretation of German RCs headed by bare plurals, which in
principle allow both the restrictive and the appositive reading, in concert with prosodic
and discourse factors we hope to contribute to a deeper understanding of the semantics
of RCs in general. We address this topic by providing novel empirical data on the actual
interpretation of ambiguous German RCs in a controlled experimental setting that takes
into account central factors that may influence the interpretation. The decision to
employ ambiguous contexts is based on the assumption that in a context that allows a
RC to be assigned both readings, speakers will choose one of the readings for the RC,
depending on the cues they are provided with. The most prominent candidates in this
respect are head noun type, prosody, type of relativiser, (discourse) pragmatic context,
and non-linguistic (e.g., visual) context (cf. inter alii Lehmann 1984, Brandt 1990, Holler

2005, Schubd et al. 2015, Trabandt 2016). As we were interested in the specific role of
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prosody and discourse-pragmatics, our main research question Q1 branches into two

sub-questions:

Q1:  Which cues contribute to the interpretation of ambiguous German relative
clauses as appositive or restrictive?

Qla: Does prosody influence the interpretation of ambiguous relative clauses?

Q1b: Does discourse-pragmatics, especially discourse-topicality, influence the

interpretation of ambiguous relative clauses?

In order to provide answers to these questions, we designed two experiments that
employ bare plural head nouns as the source of ambiguity. The heuristics that
determines the interpretation a given participant assigns to the RC stimulus is based on
a truth-conditional difference between the two readings. The novel methodology used in
the present experiments allows for overcoming the problem that in most contexts the
truth conditions of the two RC readings are non-disjoint. In most cases of ambiguity, the
truth of a sentence containing an ARC will entail the truth of the same sentence

containing a RRC, but not vice versa, as can be seen in (2):

(2) Robbie adores the man(,) who wrote Uber Sinn und Bedeutung.

In a context where the man unambiguously refers to Frege (e.g., as a response to Tell me
something about Frege), the RRC interpretation - although pragmatically odd - is true in

every world in which the ARC interpretation is true (cf. Frosch 1996).

The two specific factors, prosody and discourse-topicality, that we investigated in
relation to the RC readings are different in nature and empirical grounding. Prosody has
long been argued to exert an essential influence on RC interpretation, but empirical
research on this topic has so far provided mixed results (see Section 2.4.1). To our
knowledge, the influence of discourse-topicality on RC interpretation has not been
investigated empirically; our study can hence be seen as exploratory in this respect (see
Section 2.4.2). By varying prosody within both experiments and varying discourse-
topicality between experiments, we aim to test how strongly prosody and RC
interpretation are related, and how strong the role of discourse pragmatics in

competition with prosody is.



We believe that the interpretation preferences relative to the variations in prosodic and
discourse-pragmatic conditions that are reflected in the experimental results can shed
additional light on the interplay of RC interpretation and other (extra-)linguistic factors.
Thus they may pave the way for more specific research into RC semantics and stimulate
the general quest for a more comprehensive picture of the relation between prosody

and interpretation and, ultimately, the interaction of semantics and pragmatics.

The paper is structured as follows. In section 2 the theoretical background will briefly be
laid out, putting special emphasis on the interpretive interplay between bare plurals and
relative clauses, as well as the potential influence of prosody and (discourse-)topicality
on RC interpretation. Section 3 will report two experimental studies and their results,
and draw a comparison between them. In section 4 the results of the two experiments as
well as the differences found will be discussed from the general perspective of how

(formal) linguistic factors and interpretation interact. Section 5 concludes.

2. Theoretical background

2.1 The interpretation of relative clauses

To date, the semantics of RCs has not been empirically investigated as extensively as
their syntax. However, a considerable body of theoretical research has accumulated
since the 1970s (Partee 1973, Lehmann 1984, Sells 1985, Heim & Kratzer 1998, Del
Gobbo 2003, 2007, Potts 2005, Blithdorn 2007 inter alii). For the purposes of the current
study we leave aside special cases of RCs like continuative RCs (Holler 2005) and RCs of
the "third kind" (Grosu & Landman 1998) and restrict ourselves to RRCs and ARCs,
which we take to be the two central varieties of RC.?

As for the semantics of these two types of RC, we assume with Heim & Kratzer (1998)
that RRCs are intersective nominal modifiers of the semantic type <e,t>, an assumption
that has become standard. Internally, the RRC forms a predicate by means of Predicate
Abstraction (PA), treating the trace of its relativized element as a variable. Externally,
the clause combines with its head via Predicate Modification, a mode of composition that

deviates from Frege's conjecture that all semantic composition is function application.

2 In our view the class of ARCs is not identical to that of non-restrictive RCs. We take ARCs to be a subset of
non-restrictive RCs, which for example may also comprise continuative RCs (as proposed in Loock 2007).
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Syntactically, for the purposes of this study we do not commit ourselves to any specific
structure and make the minimal assumption that the RRC is a CP that modifies a nominal
expression and attaches at the NP level to form a larger nominal consituent, in a way
similar to that of adjectival modifiers (Demirdache 1991). The structure is schematically

represented in (3):

(3) [DP [NP [N] [CP-Rel]]]

Much of the research into the semantics of ARCs that has been conducted so far focussed
on the question whether ARCs are predicates like RRCs, or rather propositions, and
whether they contribute their content as an assertion (e.g. Bach 1999), a conventional
implicature (e.g., Potts 2005), or a presupposition (e.g. Keenan 1971, Levinson 1983, but
see e.g. Chierchia & McConnell-Ginet 2000 for arguments against the presupposition
analysis and in favour of treating ARCs as backgrounded).
Another prominent line of analysis crucially relies on the semantic and syntactic
parallelism with coordinated main clauses (MCs) on the basis of lack of c-command,
independent illocutionary force, and E-Type pronouns (see Koster 2000). This idea was
already presented by Rodman (1976) and lead to the analysis of ARCs as cases of
specifying coordination (de Vries 2006).
We assume the analysis by Del Gobbo (2003, 2007), who treats ARCs as propositions
with the relative pronoun functioning as an E-Type pronoun. As the study crucially
involves RCs whose heads are bare plurals interpreted as kind terms, it is important to
point out that in these cases the pronoun picks up its antecedent as an individual just
like in I love John;, who; is quite handsome. The individual (type e) readily combines with
the RC-internal predicate (type e,t), which yields an ARC of the propositional type (t).
Syntactically, an ARC is a CP that is merged within the nominal phrase at the DP
level, in a position similar to that of epithets (cf. Demirdache 1991, Cinque 2013), as
illustrated by (4). In this structure, the ARC ("CP-Rel") could be, e.g., who is quite

handsome.

(4)  [DP [NP [N]] [CP-Rel]]



At LF the ARC is moved from its base position to a higher (discourse) node where it ends
up as sister to the matrix CP. This is illustrated by (5), corresponding to, e.g. I love John,

who is quite handsome.

(5) [CP..[VP[DP [NP [N]] [€R-Rel]]]] [CP-Rel]
(cf. Del Gobbo 2007: 190f.).

Thus its behaviour with respect to discourse resembles that of MC coordination. Unlike
standard cases of MC coordination, however, the content of an ARC enters the discourse

as a backgrounded assertion.

2.2  The interpretation of bare plurals

Ever since Carlson’s (1977) seminal work on English, it has been well-known that bare
plurals in argument position can have two readings: one that is usually termed
'indefinite’, which typically gives rise to an existentially quantified interpretation, and
one termed ‘kind-referential’, which is typically involved in generic statements (for an
overview of the last 40 years of research, see Krifka et al. 1995, Dayal 2011, Mari et al.
2013). This ambiguity holds for German as well (see e.g., Gerstner-Link 1988, Chur
1993, Behrens 2005). The two readings are illustrated in the examples in (6) and (7) for

English and German, respectively:

(6) a.Elephants destroyed my fence.

b. Elefanten haben meinen Zaun zerstort.

(7)  a.Elephants are rare.

b. Elefanten sind selten.

Abstracting away from events and situations, in the examples in (6) the interpretation of
the bare plural is an existential one ('there were some elephants that crushed my
fence'), in which Elephants/Elefanten acts as a predicate ranging over (plural)
individuals and restricts the scope of the existential quantifier. In the examples in (7),
the bare plural is treated in the Carlsonian tradition as a referring expression that

denotes a kind-level individual that directly functions as an argument to the kind-level
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predicate rare/selten. In the following formalisations, this difference is captured by the

fact that the bare plural is represented as a predicate in (8a), but as an individual in (8b).

(8)  a.3x [ELEPHANTS(x) & CRUSHED-MY-FENCE(x)]
b. RARE(e)

There is an ongoing debate about whether bare plurals (and, ultimately, nouns in
general) fundamentally denote predicates or (kind-)individuals.3 Apart from the type of
VP predicate, several factors such as verbal aspect or topicality contribute to the
interpretation of bare plurals as either kind-referring or indefinite (Krifka et al. 1995).
Besides the two clear cases above, there are ambiguous cases, especially when the
disambiguating (e.g. contextual) cues are minimal, like in the well-known example of
Firemen are available, which can express either a characterising statement about a
typical feature of firemen, or an episodic statement about the availability of some
firemen at the time of utterance (Diesing 1992). As Glasbey (2006) shows, some verbs
do not allow for existential interpretations of their object arguments. Experiencer
subject verbs lacking an event argument (such as hate, love, like, adore, respect or
despise) license only kind readings in cases like (9a), in contrast to (9b). For reasons laid
out below, this property of the respective verbs turns out to be a crucial ingredient of

our experimental design.

(9)  a.Robbie hates bankers. #Their names are Peter, Morgan, and Stanley.

b. Robbie knows bankers. Their names are Peter, Morgan, and Stanley.

Importantly, there is also a large number of predicates that, when applied to a bare
plural, allow for statements characterising a kind generically, although they clearly do
not apply to kinds (understood as 'abstract’ individuals, viz. species) in the same way as
predicates like rare or extinct do. Those are distributive (individual-level) predicates
like intelligent, care for x's young, or have trunks, which can all be used to express
generalisations about species, although it seems obvious that for example ‘being
intelligent’ or ‘having trunks’ applies to each individual exemplar of that species.

Accordingly, these predicates can also be predicated of ordinary individuals.

3 Note that we disregard here a number of recent proposals that (generally) treat nouns as variables (e.g.
Breul 2013, Lasersohn 2016).



Paraphrases that capture this fact usually go along the lines of (10b) and can be formally
represented by a tripartite structure as in (10c), in which the first predicate acts as the
restrictor and the second one as the nuclear scope of the quantifier. Both (10b) and

(10c) represent the (characterising) generic sentence in (10a)

(10) a. Elephants have trunks.
b. 'Usually/in general, if some individual is an elephant, it has a trunk."

c. GEN [ELEPHANTS(x)] [HAVE-TRUNKS(x)]

The GEN operator is supposed to capture the truth-conditional similarity between (10a)
and clauses modified by adverbials like generally or usually. This is crucial for the
semantics of generic sentences, which - unlike universally quantified expressions - are
not falsified by the existence of a few counterexamples (e.g., some hapless elephants
without trunks), as was pointed out originally by Lyons (1977). Universal quantification,
on the other hand, demands that there be not a single individual (within the extension of

the restriction) for which the predicate defining the nuclear scope does not hold.

(11) Vx [ELEPHANTS(x)] = [HAVE-TRUNKS(x)]

Therefore, from a strictly logical point of view, the question whether all exemplars share

the relevant property (e.g. having trunks) should be affirmed in the case of universal

quantification, but denied in the case of generic quantification.

2.3 Bare plurals and relative clauses

In languages like English and German, bare plurals can have either a predicational or a

(kind-)referential denotation (Chierchia 1998). This has important consequences for

their interaction with relative clauses. In sentences like (12) below, the interpretation of

4 This paraphrase tacitly relies on the (controversial) assumption that the predicate expressed by the bare
plural trunks can - at least when used within the larger phrase have trunks - also apply to a single
(atomic) trunk. The evidence in favor of this assumption comes from examples like (i), taken from
Rothstein (2010: 353)
() A: Do you have children?

B: Yes, one. / #No, only one.
We believe that the deeper reason for this - be it semantic or pragmatic in nature - is not relevant to the
ideas and results presented in this paper as all common NPs/DPs used are in the plural.



the RC as restrictive or appositive co-varies systematically with the interpretation of the
bare plural head noun. In line with the generalisation that ARCs but not RRCs can attach
to referential heads (e.g., Chomsky 1970, Lehmann 1984), the RC in (12) has an
appositive interpretation if the bare plural head noun is interpreted kind-referentially,

in which case it expresses a generic statement about the entire species elephantinae:

(12) Elefanten, die grof3e Ohren haben, leben in Afrika.>

‘Elephants (,) which have large ears (,) live in Africa.'

A continuation like Sadly, they are an endangered species, though promotes the intended
reading. On the contrary, a continuation such as The ones with small ears live in India
illustrates that, disregarding prosody, the same string also allows for a restrictive
interpretation of the RC if the head noun is not by itself interpreted as a referential kind
term. In this case the RC expresses a restriction on the denotation of the head noun by
means of (intersective) Predicate Modification (PM, cf. Heim & Kratzer 1998). In the
example at hand, the resulting complex predicate (roughly: 'large-eared elephants') will
most likely be interpreted as a sub-kind of elephants. This is due to at least two factors:
First, the matrix predicate 'live in Africa' appears in what i.a. Longobardi (2001: 341)
refers to as "habitual aspect”, which favours generic readings. Second, the subject is in
preverbal position, which canonically goes along with topicality and thus, at least in the
case of bare plurals, disfavours an existential interpretation (Krifka et al. 1995: 72f.).

Following Chierchia (1998), we assume that in the Germanic languages bare
plurals in argument position denote kind-individuals but can be converted to predicates
by means of the U ("up") type-shifter when required by the selecting predicate. Hence,
the derivation of the RRC reading requires exactly this shift in order for the denotation
of the RC to be able to combine with the denotation of the head noun via PM. In contrast,
for the ARC denotation, the anaphoric pronoun of the RC can directly pick up the kind
provided by the bare plural (cf. Del Gobbo 2003, 2007).6

5 Note that, unlike in English, German orthography uses commas to separate the RC from the matrix clause
for both ARCs and RRCs.

6 Note that the idea that the relative pronoun can anaphorically refer back to a kind does not hinge on the
assumption that bare plurals basically denote kinds referentially. As Kamp & Reyle (1993: 391ff.) show,
also the use of a singular indefinite common noun can introduce the kind ("genus") it denotes as a (non-
individual) discourse referent that is available for (plural) anaphoric reference, even when the indefinite
is embedded in a conditional (If at least one chicken has laid an egg, we will have a nice breakfast. They
[=eggs] are very nutritious. (adapted from ibid.)). This works even without a sentence boundary between
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2.4 Factors influencing RC interpretation

2.4.1 The influence of prosody on RC interpretation

The role of prosody in the interpretation of (German) RCs is to date controversial.
Theoretical accounts based on native speaker intuitions (Lehmann 1984, Brandt 1990,
Holler 2005) claim that ARCs and RRCs are realised differently with respect to prosodic
phrasing, silent pauses, and accent placement. Empirical results available for German,
however, are quite mixed. The canonical differences investigated in the empirical
studies are two-fold: ARCs, but not RRCs, are separated from the prosodic phrase
containing its head noun by boundary tones; and ARCs, but not RRCs, are preceded by a
silent pause (cf. Schubé et al. 2015). This bi-dimensional contrast is typically referred to
as prosodic non-integration and prosodic integration, respectively. In addition, only in
the case of RRCs may the main accent shift to the determiner of the head noun.”

As for empirical evidence, the analysis of a corpus of semi-spontaneous speech by
Schaffranietz (1999) showed that RRCs were mostly (yet not exclusively) realised with
prosodic integration, whereas only about a third of ARCs showed prosodic non-
integration, contrary to the clear mapping suggested in the literature. In Birkner's
(2008) corpus study, based on spontaneous speech data, more than 80% of the ARCs
showed prosodic non-integration and only around 60% of RRCs were realised with a
pattern of integration, suggesting a wider applicability of the non-integrated pattern. Put
differently, Birkner (2008) found that speakers are more tolerant in realizing RRCs with
non-integrated prosody than in realizing ARCs with integrated prosody. In short,
according to Schaffranietz's (1999) data integrated prosody seems to be more widely
applicable than non-integrated prosody (and may therefore be a weaker cue in
comprehension), whereas the results from Birkner (2008) suggest the inverse picture.

In a task that asked speakers to rate prosodic wellformedness, Kaland & van
Heuven (2010) found German speakers to be unable to discriminate the integrated and
non-integrated phonological patterns as correlates of unambiguous (lexically marked)
RRCs and ARCs. The authors suggest that this indeterminacy in the mapping from
prosody to meaning results from the existence of a prosodic pattern that is compatible

with both interpretations. However, a recent comprehension experiment by Schubé et

the indefinite and the pronoun picking up the kind: If every day one human kills an elephant, they
[=elephants] will be extinct pretty soon. The same holds for the introduction of the genus by a bare plural.
7 For the purposes of the present paper, this aspect will be ignored, since it is irrelevant to RCs with bare
plural heads.



al. (2015) indicates that both silent pauses surrounding the RC as well as boundary
tones preceding it are - each by itself - clear cues for an ARC interpretation, if needed to
choose between two different visual scenes. In a similar vein, two additional production
experiments suggest that the realisation of these prosodic features seems to depend on

whether they are needed to disambiguate between two readings (Schubd et al. 2015).

In summary, the empirical results available so far indicate that there is a correlation
between prosodic non-integration and ARC interpretation and between prosodic
integration and RRC interpretation, but that this correlation widely varies between tasks
and studies and is hence far from a categorical 1:1 mapping. Given this mixed picture,
the current two experiments aimed at providing additional empirical evidence for or
against the influence of prosody on RC interpretation as well as for the potential

interdependence with other factors, more precisely discourse pragmatics.

2.4.2 The influence of discourse pragmatics on RC interpretation

In cases of ambiguous RCs like the one presented in (12), repeated below, the

interpretation as either ARC or RRC also depends on the surrounding discourse.

(12) Elefanten, die grofie Ohren haben, leben in Afrika.

'Elephants(,) which have large ears(,) live in Africa.'

The two readings can be more or less plausible pragmatically, depending on the
information status of the referent of the head noun and the question under discussion.

This is illustrated in (13) vs. (14) with two different contexts, using example (12) above.

(13) Context 1: A discussion in school about which kinds of animals live where, and
what the children like about them
A: Rats live pretty much everywhere. I like them. The little black eyes are so cute!
B (teacher): OK, thanks Anna. What are you thinking of, Charlotte?

C: Elephants(,) which have large ears(,) live in Africa.
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Disregarding prosody, the RC in (13C) is most likely to be interpreted as an ARC, since
the topic of the discourse (in a non-technical sense) is kinds of animals and their
properties. This context disfavours the RRC reading, because the restriction by the RC
would have to happen simultaneously with the first mention of the species and thus
before it is established as a topic in discourse in the sense explicated towards the end of
this section. Furthermore, it is relatively easy to construct a discourse relation (e.g.,
explanation or elaboration, cf. Asher & Lascarides 2003) between the assertion that
elephants have large ears and the underlying question what the children like about the
respective species. The following example illustrates a slightly different discourse

context, which does not disfavour the RRC interpretation as strongly:

(14) Context 2: A discussion in school about elephants
A (teacher): OK, let's start. What do you know about elephants, Brian?

B: Elephants(,) which have large ears(,) live in Africa.

Although the ARC interpretation is still perfectly conceivable and natural, the RRC
interpretation is more plausible in the context of (14) than in context 1 from (13), as the
species elephants has been previously mentioned and (explicitly) introduced as involved
in the question under discussion (QUD, in the sense of Biiring 2003).8

In a next step, let us move away from conventional common nouns, which in most
situations involve a certain amount of world knowledge available to the addressee. Let
us look at more technical vocabulary, which illustrates that imposing restrictions on
noun denotations on first mention is pragmatically odd when previously unknown
nouns are concerned. For instance, telling a non-linguist out of the blue that "I like
compositionality theories(,) which are fun" will leave the poor addressee utterly at sea
as to whether being fun is a general feature of theories of compositionality or not. So,
given the absence of world knowledge, the addressee has to rely on prosody in order to
determine whether the RC is intended as expressing a restriction or not. However, if the
novel referent is previously introduced as a potential topic of a QUD (by uttering, e.g.,
Now I'm going to talk about compositionality theories, which would yield the QUD "What
about compositionality theories?'), it becomes more natural to impose a restriction on

that referent. Note that we do not claim that this change in discourse conditions makes

8]t is also active in the sense of Lambrecht (1994), as shown by its being eligible to pronominal reference
(What do you know about elephants? -- They live in Africa.).
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ARC interpretations less plausible or even makes RRC interpretations preferable to
them. Rather we hold that RRC interpretations per se are no longer as odd as in (13C) -
at least when prosodic cues do not independently disfavour them.

To capture the difference in information status of the discourse referent corresponding
to Elephants in (14) as compared to (13), we say that in (14), but not (13) this discourse
referent is topical. More precisely, we take being discourse-topical to mean that the
preceding discourse provides a QUD (in the sense of Biiring 2003) that licenses the
relation of aboutness between the respective sentence (e.g, 13C or 14B) and the
discourse referent in question (see Lambrecht 1994). In this sense, the preceding
discourse in (13) does not license a sentence about elephants (because although the set
of propositions constituting the QUD may contain propositions involving elephants, they
are not highlighted against the propositions involving only other animals) in the same
way that (14) does. In the context of (14), the discourse referent of elephants is topical
by virtue of the preceding discourse (hence "discourse-topical"), whereas in (13) it
would have to be marked as such by means of e.g. intonational topicalisation (cf. Jacobs

1997) or a frame-setting expression like "As for elephants, ...".

3. Experimental studies

As delineated in the introduction, we address the following research question with its

two sub-questions:

Q1: Which cues contribute to the interpretation of ambiguous German relative
clauses as appositive or restrictive?

Q1a: Does prosody influence the interpretation of ambiguous relative clauses?

Q1b: Does discourse-pragmatics, especially discourse-topicality, influence the

interpretation of ambiguous relative clauses?

In order to address question Qla, both Experiment 1 and Experiment 2 tested two
prosodic conditions. Question Q1lb was addressed by varying discourse-topicality
between Experiment 1 and Experiment 2. The comparison of Experiment 1 and 2 across
prosody (non-integrated vs. integrated) and discourse-topicality (discourse-topical vs.

brand-new (and thus non-topical) head noun referent) will allow for addressing the

12



more general question Q1 and the interplay of prosody and discourse pragmatics for the

interpretation of RCs.

3.1 Experiment1
3.1.1 Participants

A group of 24 adult monolingual native speakers of German (12 female) was tested. The
mean age was 24,1 years (range: 18-31 years); linguists or students of linguistics were
excluded as we suspected that theoretical knowledge of relative clauses and their
interpretation might interfere with natural judgement due to an increased awareness of

the ambiguity.

3.1.2 Experimental design and procedure

Experimental design

In order to answer our research questions, we designed a novel truth-value judgement
task (cf. Gordon 1996, Crain & Thornton 1998), a method originally designed for
research in language acquisition (Just et al. 1977), but also used with aphasic adults
(Salis & Edwards 2009). The task was designed to fulfil two requirements: First, the
overall context should allow both RRC and ARC readings for the same string of lexical
material. Second, the contexts should provide for a truth-conditional difference between
the two readings. In our design, which is also suitable for the use with children, the
ambiguity of the RC is based on its interaction with the fundamental interpretive
properties of German bare plurals as described in Section 2.3. Crucially for the design of
the experiment, the two readings of the RC come apart with respect to the question
whether all exemplars of the kind denoted by the head noun share the property
expressed in the RC (cf. Section 2.3.). As the RRC introduces a restriction on the
denotation of the head noun, the hearer can infer that there must also be other

exemplars, which do not satisfy the RC predicate:

(15) Elephants that have large ears live in Africa.

~ There are elephants that do not have large ears.
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Hence, if the RC is interpreted restrictively, the claim that all elephants have large ears
should be rejected. Put differently, we take this rejection as an indication of RRC
interpretation. If the RC is interpreted appositively, i.e. as applying to the kind-
referential bare plural and thus to the species as a whole, there is no restriction
expressed. Therefore there are no grounds for an inference that elephants other than
large-eared ones exist. Instead, the ARC makes as a separate assertion a generic
statement about the kind denoted by the bare plural head noun. At first sight then, the
claim that all elephants have large ears should be easily confirmed. Recall, however, that
there are differences in truth conditions between generic and universal quantification,
and that generic statements usually allow for exceptions (cf. Section 2.2). Hence, it does
not follow that an ARC interpretation consistently leads to a confirmation of the claim
that all exemplars share the property in question. Nevertheless, earlier psycholinguistic
research suggests that both (pre-)school children and adults in the vast majority of cases
(90-95%) say yes when asked questions like Do all elephants have trunks? or Do all
hammers have handles? in out-of-the-blue contexts (Smith 1980). The same results are
found when the task is to judge analogous declarative sentences (All elephants have
trunks) explicitly as true or false (Noveck 2001). We take this to be sufficient evidence
that unless provided with a reason for nitpicking, speakers are willing to treat
(knowledge about) generic facts as compatible with explicit universal quantification. As
will be explained below, one of our control conditions also ensured that this assumption
was met within our experimental setting. We thus take a confirmation of the claim that
all exemplars have the relevant property expressed in the RC as indicative of ARC

interpretation.

As world knowledge is a factor that is expected to interfere with judgements that are
based purely on the linguistic form of sentences (e.g. Evans et al. 1983), the
experimental stimuli made use of fictional rather than real animal species, which were
set in a scenario on an alien planet. Subjects were told that the robot Robbie had just
returned from a planet inhabited by unknown kinds of animals, and had told a radio
reporter about his experience, who then made a programme about it. The participants’
task was to listen to the programme together with a puppet and, upon hearing a pre-

recorded stimulus followed by the puppet's reaction, to judge whether the puppet's
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interpretation of the stimulus was correct.? The sample item in (16) illustrates this set-

up:

(16) Recording: Robbie mag sehr gerne Felkos, die griine Arme haben.
'Robbie really likes felkos(,) which have green arms.'10
Puppet: Aha, also alle Felkos haben griine Arme.

'Ah, so all felkos have green arms.’

Experimenter: Stimmt das?
'Is that right?'

Participant: Ja./Nein.
'Yes./No.'

As indicated above, ARC interpretation is expected to lead to a yes-response, since the
ARC expresses a characterisation of the entire species denoted by the bare plural head. A
RRC interpretation is reflected by a no-response, since the restriction that the RC
imposes on the bare plural triggers the inference that there are also other sub-kinds.
Note that for both ARC and RRC interpretation, the bare plural will finally be interpreted
as a (sub-)kind-level expression, as enforced by the matrix predicate mégen 'like'. As
mentioned above, experiencer subject verbs like hate, love, like do not allow for
existential readings (except in special contexts not relevant here, cf. Glasbey (2006)).
This is essential to the workings of the experiment, as items such as Robbie met felkos(,)
which have green arms would have given rise to a third interpretation in addition to the
ones sketched above: An ARC attached to an existentially interpreted bare plural
('group’ interpretation as with Robbie met some felkos) would not warrant the inference
that all members of the species share the property expressed in the RC, since the
predication involves only a specific group of exemplars. Thus there would be two
different ARC interpretations, one of which should yield a yes-response, and one of
which a no-response.

The post-verbal object position of the bare plural ensured that there was no bias

towards kind interpretation of the bare plural as caused by its mere position in the

9 The puppet was introduced to the participant as sometimes having comprehension problems in order to
minimise a potential bias towards the puppet's judgements. At least for children, such a bias in connection
with generic interpretation has been demonstrated by Stock, Graham & Chambers (2009).

10 [n contrast to English, the (plural) relative pronoun die in German does not make any distinction as to
the animacy of the referent of the head noun, as it is determined by grammatical gender, not animacy/sex.
Thus there was no influence of the form of the relative pronoun on the interpretation of the head noun.
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sentence (cf. the tendency towards canonical topicality of preverbal nominals noted by

Krifka et al. (1995), as mentioned in Section 2.3).

Conditions

As one of our aims was to examine the influence of prosody on RC interpretation, all
stimuli were recorded and presented in two prosodic conditions: with non-integrated
prosody (NON-INT) and with integrated (INT) prosody. The stimuli were modelled
according to the results of Schubo et al.'s (2015) comprehension experiment on German
ARC vs. RRC interpretation, which identified silent pauses and phrase boundary marking
by means of boundary tones as prominent exponents of prosodic non-integration and
thus effective cues for ARC interpretation. The stimuli in the NON-INT prosodic format
all showed a) a low boundary tone (L% in Pierrehumbert's nomenclature) on the head
noun, and b) a 400 ms silent pause after the head noun. Both features mark the RC as a
separate intonation phrase and are associated with ARC interpretation. Fig. 1 shows the

pitch contour and spectrograph of an NON-INT example item:

robbie |mag| sehr |gerne felkos diel griine | arme | haben
robbie |likes| very |much felkos which| green | arms | have
0 4.723
Time (s)

Fig. 1: Prosodic realisation of sample test item (NON-INT condition)

The INT stimuli had an integrated prosodic format, characterized by the absence of any
boundary marking between head noun and RC. Therefore the entire N+RC constituent is

part of one intonation phrase with a continuous pitch contour (rising on the head noun
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and falling on the rightmost noun) and associated with restrictive interpretation. The

pitch contour and spectrograph of an INT example item are given in Fig. 2:

robbie |mag | sehr | gerne felkos die| griine | arme haben
robbie |likes| very | much felkos ~ which| green arms have
0 4.532
Time (s)

Fig. 2: Prosodic realisation of sample test item (INT condition)

All items were pre-recorded by an experienced native speaker of German (female) and
were checked for the relevant prosodic features with the PRAAT software package, the
pauses were manually adapted to equal length. Crucially, the lexical material used in the
RC test items was identical across the two prosodic conditions NON-INT and INT,

resulting in minimal pairs distinguished only by the prosodic format.

In order to ensure that participants base their yes- or no-responses on the linguistic
form of the stimuli and not on their opinions about the fictional planet’s creatures, we
included two control conditions. The first one unambiguously targeted yes-responses by
using two coordinated MCs as illustrated in (17), since ARCs and MC coordination
structures have been argued to exhibit a substantial interpretive parallelism (cf, e.g.,

Sells 1985, de Vries 2006).

(17) Robbie mag sehr gerne Gompos, und die haben blaue Képfe.

'Robbie really likes gompos, and those have blue heads.'
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We assume that the anaphoric pronoun die picks up the kind-referential bare plural in
basically the same way as the relative pronoun under the ARC reading (as proposed in
Del Gobbo 2003, 2007). The resulting interpretation of the second clause is a (generic)
characterisation of the kind gompos. This condition is labelled AND. As alluded to above,
this condition further served to ensure that participants accepted the generic
interpretation of the original stimulus (die haben blaue Képfe ‘they/those have blue
heads’) as compatible with the overt universal quantification in the sentence that was to
be confirmed or rejected (Alle Gompos haben blaue Kiopfe 'All Gompos have blue heads").

The second control condition (referred to as ONLY) unambiguously targeted no-
responses, because the focus particle nur 'only' triggers the generation of an alternative

set (cf. Rooth 1992). It is shown in (18):

(18) Robbie mag nur solche Nurmies, die gelbe Haare haben.

'Robbie only likes those nurmies which have yellow hair."'

The deictic adjective solche ('such'/'those') demands further qualification of its
associated noun and therefore establishes the modification of the head noun as the basis
for the generation of the alternative set. Hence, the focus particle nur ‘only’ enforces a
restriction on the denotation of the head noun, which can only be provided by the RC
content.!! Since this restriction triggers the inference that there must be other sub-

species, the expected response to the abovementioned elicitation question is no.

Across all conditions, the stimuli used the matrix verb mdgen 'like' for the reasons
described above. The matrix clause always contained Robbie as subject and a bare plural
denoting a fictional animal species as direct object. All species names were (stress-
initial) bisyllabic words with -s as plural affix. The adverbial modifier sehr gerne 'very
much' (glossed 'really’ in examples) was present in all conditions except ONLY. Its
purpose was to give the matrix clause some phonological weight, approximating that of
the RC (3 stressed syllables), which was achieved by nur solche in the ONLY condition.

The relative pronoun was always die (nominative, plural, applicable for all genders),

11 The combination of the focus particle and solche also excludes the potential association of the focus
operator nur with the entire matrix VP, which would pose a problem to the validity of the experiment,
since the existence of alternative VP denotations does not necessitate the existence of alternatives to the
referent of a DP contained in the VP: Robbie only likes felkos(,) which have green arms(,) but he doesn't own
any.
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which is completely unspecified with respect to RRC vs. ARC interpretation, unlike
English that, for example. In all items except the two warm-up items, the predicate in the
RC (as well as the second MC conjunct in the AND condition) was a combination of
possessive haben 'to have' and a NP comprising a colour/patterning adjective and a
body-part-denoting noun as bare plural. We chose body parts and their visual make-up
because they provide salient and interesting properties with easily accessible contrasts
(other colours/patterns) for the possible generation of the alternative sets. The RC
predicates had to be sufficiently informative in order to justify their supplementary
assertion as ARCs (cf. the oddness of #Robbie really likes felkos, which have arms, for
which the construction of a discourse relation between MC assertion and RC assertion is
difficult without a suitable context). At the same time, the RC predicates were chosen so
to not disfavour RRC interpretation by obscuring the alternatives available (cf. Robbie
really likes felkos that eat 640g of barley a day, which - again, without a suitable context
- does not provide a sensible alternative set!?). Furthermore, our goal to design an
experiment that in principle is also suitable for acquisition research with children
demanded that the lexemes (body part, colour/patterning) be acquired early. A list of all

test, control and warm-up items is given in the appendix.

Procedure

Participants were tested by trained student assistants either at home or in a quiet room
in the lab. All sessions were videotaped for subsequent transcription and coding. The
test and control items were preceded by an introduction, in which the participant was
introduced to the story and setting, including a list of 12 species names living on the
alien planet and the information that the report only covers species that Robbie likes,3
as well as two warm-up items in order to train participants to reject incorrect
interpretations by the puppet and accept correct ones. This was done in order to make
sure the instructions were understood correctly and to minimize the risk of a potential
yes bias (Podsakoff et al. (2003), Fritzley & Lee (2003)).

The factor prosody (NON-INT and INT) was varied within subjects. Each participant was
tested in two sessions: one session comprised 6 RC items with non-integrated prosody

(condition NON-INT) plus 12 control items (6x AND, 6x ONLY), and one session

12 [n fact it provides an overwhelming multitude of them.
13 The list of species was included to minimize the impact of surprise caused by the use of novel words for
kinds; mentioning Robbie's preferences was supposed to motivate use of the verb mégen.
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comprised 6 RC items with integrated prosody (condition INT) plus 12 control items (6x
AND, 6x ONLY). As for the item order, each block started with the introduction and the 2
warm-up items, followed by a sequence of 6 RC items, followed by the 12 controls in
pseudo-randomised order. This order was chosen to obtain results for the RC conditions
without a potential confounding influence of the control items.* The order of
presentation of the two blocks was counterbalanced between subjects such that 12
participants started with the RC stimuli with non-integrated prosody, and 12

participants heard the integrated version first.

3.1.3 Results

There was no effect of the order in which the two prosodic forms were presented;
therefore the results were collapsed and are reported together. Tab. 1 shows the results
of the 24 participants, displaying the percentages of yes-responses, i.e. appositive-like
interpretations, in the control conditions AND (yes-response expected) and ONLY (no-

response expected).

Tab. 1: Percentage, SD and range of yes-responses in control conditions, Experiment 1

AND controls ONLY controls
% of yes-responses 97,6 % 0,4 %
SD 8,7 1,7
Range 58-100 0-8

As can be seen in Tab. 1, the participants responded as expected in the control
conditions, which indicates that they indeed made their judgements on the basis of the
linguistic form of the stimuli and not on their opinions of the fictional animals. This
conclusion is further supported by the fact that there were no "I don't know" responses
despite the fact that participants had to judge statements about species that were
unknown to them. In particular, the fact that yes-responses in the AND condition are at

ceiling indicates that participants accepted overt universal quantification as compatible

14 According to Esther Ruigendijk (p.c.), participants' responses to ambiguous items can vary considerably
depending on whether they were presented with unambiguous contexts containing the same linguistic
structure before or not.
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with background knowledge introduced in the form of a generic statement. Tab. 2 shows

the results for the two RC conditions.

Tab. 2: Percentage, SD and range of yes-responses (=ARC interpretations) in RC

conditions, Experiment 1

NON-INT INT RCs overall
prosody prosody
% of ARC interpretations 76,4 % 48,6 % 62,5 %
SD 39,0 47,0 36,0
Range 0-100 0-100 0-100

The results in Tab. 2 show that with non-integrated prosody, ARC interpretations (as
indicated by yes-responses) were clearly preferred over RRC interpretations
(corresponding to no-responses). The rate of yes-responses in the NON-INT condition
was significantly different from chance (Wilcoxon Z=2.728; p=.006). In the INT condition
the distribution of ARC and RRC interpretations was not different from chance
(Wilcoxon Z=-0.196; p=.845). Further statistical analysis revealed that the rate of ARC
interpretations was significantly higher in the NON-INT condition than in the INT
condition (Wilcoxon Z=-2.386; p=.017).15

The high values in standard deviation in the two test conditions are caused by the fact
that a considerable number of participants clearly preferred the same response across
both prosodic conditions, indicating relatively low intra-individual variation and
relatively high inter-individual variation. Given the principal ambiguity of the sentences
used in the experimental design, in which both interpretations are licit, this variation is
not surprising. The results of the individual analysis of response patterns are displayed
in the following contingency table. Tab. 3 shows the numbers of participants that can be
classified as either 'yes-sayer’, 'no-sayer' or showing 'no preference' in the respective

conditions.

15 As there were no response categories other than yes and no, and the distribution of no-responses is thus
the exact inverse of the distribution of yes-responses, the rate of no-responses (and thus RRC
interpretations) in the NON-INT condition is significantly lower than in the INT condition by the same
statistical measure.
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Tab. 3: Numbers of participants by response patterns to RCs across prosodic conditions

INT Prosody
yes-sayer w/o preference no-sayer
(5-6x yes) (2-4x yes) (0-1x yes)
es-sayer
g 4 10 2 5
(5-6x yes)
NON-INT w/o preference 3
Prosody (2-4x yes)
no-sayer
1 - 3
(0-1x yes)

As Tab. 3 shows, there were 10 individuals that showed a clear preference for
responding yes in both prosodic conditions. A relatively low number of 5 individuals
preferred yes-responses in the NON-INT condition but no-responses in the INT
condition, which is the pattern that prosody-driven interpretation would predict. Only 3
individuals had a preference for no-responses in both conditions, one participant's
behaviour was counter to prosody-based predictions. The slight overall preference for
ARC interpretations (as indicated by yes-responses) shown in Tab. 2 becomes clearer in
this individual analysis: 17 out of 24 participants (70,8%) showed an ARC preference in
the NON-INT condition. In contrast, only 11 out of 24 participants showed an RRC

preference in the INT condition, another 11 showed an ARC preference in this condition.

3.1.4 Discussion

The data from Experiment 1 show that, under the prosodic realisations used in the
experiment, participants preferred the interpretation of RCs as appositive if the prosody
was non-integrated. With integrated prosody, participants did not show a preference for
either interpretation. Prima facie this tendency diverges from the findings in the corpus
study by Birkner (2008), in which integrated prosody seemed to allow for less flexibility
in production than the non-integrated pattern, but is in line with the findings in
Schaffranietz (1999). However, this comparison is only partly viable, as the discourse-
pragmatic contexts in the speech corpora in both studies usually resulted in non-
ambiguity of the RCs. Remember that we deliberately aimed to keep the disambiguating
influence of (discourse-pragmatic) context minimal in our experimental setup. In light of
this, the data of Experiment 1 - at least when the prosody is non-integrated - partly
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corroborate the findings in production by Schubé et al. (2015). These authors found that
if participants are aware of an ambiguity, they are likely to use prosody as a means of
disambiguating RC interpretations.

The voluntary comments of a few participants during the experimental procedure
indicate that they were (or became) aware of the ambiguity of the RCs. The following is a

translation of the clearest and most revealing comments of this kind:

(19) Participant 04_ZM]309's feedback after having responded no to all 6 INT test
items in the first session:
"I found it a little difficult because - especially if one doesn't know the animals -
one might as well have understood it differently. But since I could only answer
yes or no, | answered the way I would have understood it if I'd had to make a
decision."

(20) The same participant's comments from the second session (after having
responded no to the first two NON-INT items):
- 3rd NON-INT item: "To be honest, the intonation is quite different from before,
so that now it sounds more as if ... he likes the Felkos and then, as an aside, they
have yellow or green arms." [yes response]
— 4th NON-INT item: "I'm in a terrible catch-22 situation now, because I don't
know how it's meant. [item repeated] "Yes, [ would now understand it like this.
[ves response]”
- Feedback after second session (having responded yes to all remaining NON-INT
items): "I think they were emphasized differently last time and thus .. I did
answer the first 2 questions like last time and only afterwards I came to think 'OK

now with this intonation it sounds all different.

What is more, the finding that integrated prosody did not trigger a preference for either
interpretation is in line with Kaland & van Heuven's (2010) conclusion: There is a
neutral prosodic pattern compatible with both interpretations, for if the integrated
prosody used in Experiment 1 approximated this unmarked pattern, chance
performance would - ceteris paribus - actually be predicted. Note, however, that in their
task the stimuli were unambiguously marked as either ARC or RRC by means of
additional lexical material (quantified heads, discourse particles), so again a

straightforward comparison to our experimental results is not possible. Given the
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chance-level distribution of RRC interpretations (51,4 %) in the integrated prosody
condition, the question arises why this prosodic realisation did not function as a
stronger cue. Although Kaland & van Heuven's (2010) claim of a neutral prosodic
pattern compatible with both interpretations could lead one to predict chance
performance (in case the actual prosodic realisation is close enough to the abstract
neutral pattern), it is not obvious in how far the results from a well-formedness rating
study carry over to comprehension investigated via a truth-value judgement task.
Furthermore, although the lexical disambiguation in their design could prima facie be
expected to be a stronger constraint on the appropriateness of the prosodic patterns
than pragmatic factors, one may expect that - in the absence of lexical disambiguation -
pragmatic factors might tip the scales towards either reading. This might even be the
case when the prosody conforms to the proposed neutral pattern and does therefore not
provide a cue towards either interpretation.

As explained in Section 2.4.2, the discourse-pragmatic context may provide
different conditions with respect to how plausible the restrictive interpretation of a RC
is, even when it is clearly licit. More precisely, it was hypothesized that imposing
restrictions to sub-kinds on previously unknown species on first mention is
pragmatically odd and that previously introducing a species and establishing it as a
discourse-topic might remedy this oddness. In order to find out whether such a change
in discourse context would make the restrictive interpretation more plausible and hence
increase the ratio of no-responses, we designed a second experiment, described in

Section 3.2.

3.2 Experiment 2
3.2.1 Participants

For Experiment 2, 50 adult monolingual native speakers of German (24 female) were
tested, none of which had participated in Experiment 1. The mean age was 24,4 years
(range: 18-31). With respect to the exclusion criterion (no students/graduates of
linguistics), testing environment, video-recording, transcription as well as coding, the

procedure was exactly the same as in Experiment 1.
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3.2.2 Experimental design and procedure

Experimental design

Experiment 2 was designed as a modification of Experiment 1 and explored the
potential influence of the discourse-pragmatic context on RC interpretation alongside
prosody. In Experiment 2 the first mention of the species names did not occur in a list in
the introduction (separate from the individual occurrences in the items, see Appendix).
Instead each species, one by one, was first mentioned immediately before each item,
explicitly marking that species as a discourse-topic. Thus, the items in Experiment 2
followed the pattern described in (21), which parallels the one in Experiment 1, but

contains an additional first remark by the experimenter:

(21) Experimenter: Pass auf, jetzt geht's um Felkos.
'Listen, now it's about felkos.'
Recording: Robbie mag sehr gerne Felkos, die griine Arme haben.

'Robbie really likes felkos(,) which have green arms.’

Puppet: Ich glaub, ich weif3. Alle Felkos haben griine Arme.
'l think I know. All felkos have green arms.'
Experimenter: Stimmt das?
'Is that right?'
Participant: Ja/Nein
'Yes/No'

In contrast to the discourse context in Experiment 1, the comment Listen, now it's about
felkos, which immediately precedes the species' first mention is expected to introduce a
(rather unspecific) QUD, roughly: 'What about felkos?'. Put differently, in Experiment 2,
the explicit introduction of the species into the universe of discourse and establishment
of the QUD are expected to license an assertion along the lines of 'As for felkos, Robbie
likes (only) the ones that have green arms'. In Experiment 1, this was not the case, since
the first mention of the species only occurred as one item of a long list in the
introduction. Therefore the species was not explicitly introduced (as related to a QUD)
and the abovementioned assertion ('As for felkos...") with the species as s-topic (in the
sense of Biiring (1997)) was not possible, at least not without an accommodation of

some sort. Therefore, in Experiment 1 it seems unwarranted for the speaker to
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introduce a restriction to sub-kinds of that species without a suitable QUD.1® We hence
expected a higher proportion of RRC interpretations in Experiment 2 than in Experiment
1, indicated by a higher proportion of no-responses. As the division of labour between
prosody and discourse in disambiguating structures like the ones at hand is far from
clear (cf. Schaffranietz (1999), Birkner (2008), Kaland & van Heuven (2010), Schubd et
al. (2015)), we did not make any predictions as to whether this increase in RRC
interpretations would hold in both prosodic conditions or only with integrated prosody.
The answer to this question is also informative with respect to the relative weight that

the factors prosody and discourse-pragmatics have in the interpretation of RCs.

Conditions

In Experiment 2, the RC conditions INT and NON-INT were the same as in Experiment 1,
and the exact same recordings were used. Like Experiment 1, Experiment 2 contained
ONLY and AND control conditions to ensure that participants based their responses on
the linguistic form of the stimuli, and not on their own opinions. The AND condition also
served to make sure that participants accepted the compatibility of a universally
quantified sentence with generic knowledge. The experimental design we developed for
the current study employed a novel approach to RCs comprehension. Therefore, we
implemented several small modifications in the design of Experiment 2 to explore
whether they influenced participants’ responses. Consequently, in Experiment 2, the
control conditions were not identical to the ones in Experiment 1. The ONLY condition
was changed twofold. First, the adjective solche was eliminated in contrast to
Experiment 1 because we wanted the bare plural to be equally bare in all conditions.
Second, in order to exclude the potential confound of presenting RCs also in the control
condition, we changed the items of this condition such that the restriction on the bare

plural was not achieved by a RC, but by means of a PP, as shown in (22).

(22) Robbie mag nur Nurmies mit gelben Haaren.

'Robbie only likes nurmies with yellow hair.'

16 What is more, given the early (list-based) introduction of the species, it cannot even be taken for
granted that the discourse referent of the species is still sufficiently active in the participant's mental
representation of the discourse by the time the RC has to be interpreted.
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Usually, German postnominal PPs can receive a non-restricitve reading only by means of
a pronouncedly non-integrated prosodic pattern (cf. Zifonun et al. 1997).17 With the
integrated prosody used in the experiment, the PP in the structure at hand can only be
interpreted restrictively. The correct association of the sub-kind denoted by the NP
including the PP (roughly, 'yellow-haired nurmies') with the focus operator nur was
warranted by placing the nuclear accent on the colour adjective in the RC, which in
German excludes a potential wide focus on the entire VP, in which case the main accent
would have to be on the rightmost word of the internal argument, in this case HAAren
(Uhmann 1991: 206ff, 215).18

The second difference in control conditions pertains to the AND condition. Instead of
referring back to the species denoted by the bare plural head with a (weak)
demonstrative pronoun (cf. example (17)), in Experiment 2 the second conjunct used

the same bare plural again:

(23) Robbie mag sehr gerne Gompos, und Gompos haben blaue Kdpfe.

'Robbie really likes gompos, and gompos have blue heads.'

The use of a bare plural in the second clause increases the reliability of the AND control
condition regarding the acceptance of universal quantification used for generic
knowledge, because the second clause has the form of a prototypical generic sentence.
Thus there is no additional interpretive step of picking up the kind term by means of a
pronoun. Importantly, as shown in detail in section 3.2.3, the participants' behaviour in

the two control conditions was not affected by these changes.

Procedure

As in Experiment 1, the test and control items were preceded by two warm-up items
that trained the participants to say yes and no. There were also important changes in
procedure. First, unlike in Experiment 1, the factor Prosody in the two RC conditions

was varied between subjects in Experiment 2. Thus each participant was tested in only

17 There are, admittedly, exceptional cases of prosodically integrated PPs that (obligatorily) receive
appositive readings when a possessive determiner is involved (Enten sind nicht so geschickt wie Elefanten
mit ihren Riisseln, 'Ducks aren't as skilful as elephants with their trunks'). However, at least in structures
like (22), the non-restrictive interpretation would require a possessive determiner within the PP, which is
not present in our stimuli.

18 [n Experiment 1 the correct focus association was not achieved by means of prosody, but by the
adjective solche, which is not present in Experiment 2.
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one session comprising either 6 RC items with non-intergrated prosody (condition NON-
INT) plus 12 control items (6x AND, 6x ONLY), or 6 RC items with integrated prosody
(condition INT) plus 12 control items (6x AND, 6x ONLY). Differently from Experiment 1,
the entire set of items (except the warm-up items) was now presented in pseudo-
randomised order, starting with one RC item, then one AND and one ONLY item, then a
RC item again, etc. (see appendix). In each prosodic condition, 25 adults were tested (12

female).

3.2.3 Results

Tab. 4 reports the results of all 47 participants for Experiment 2 in the control

conditions. 19

Tab. 4: Percentage, SD and range of yes-responses in control conditions, Experiment 2

AND controls ONLY controls
% of yes-responses 97,2 % 3,9%
SD 7,2 11,6
Range 67-100 0-67

The results for the AND and ONLY control conditions show that, as expected the
participants reacted to the linguistic form of the stimuli they were presented with. In the
case of AND they accepted explicit universal quantification for facts previously
presented in generic form. There were no "I don't know" responses. Tab. 5 shows the

results of the RC conditions.

19 Qut of the 50 participants tested, there were 2 that showed an unexpected response pattern in the
control conditions, such that they responded no at least 5 out of 6 times in the AND condition, while
consistently responding no also in the ONLY condition. As this behaviour may well have been due to a no
bias or a misunderstanding of the experimental procedure, these participants were excluded from the
analysis. One additional participant had to be excluded due to experimental error. All 3 participants are
not included in the figures reported here.
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Tab. 5: Percentage, SD and range of yes-responses (=ARC interpretations) in RC

conditions, Experiment 2

NON-INT INT RCs overall
prosody prosody
% of ARC interpretations 70,8 % 25,4 % 48,6 %
SD 32,3 26,0 37,1
Range 17-100 0-100 0-100

Like in Experiment 1, there were more ARC interpretations than RRC interpretations in
the NON-INT condition; the distribution was significantly different from chance
(Wilcoxon Z=2.926; p=.003). In the INT condition there were significantly fewer ARC
than RRC interpretations as compared to chance performance (Wilcoxon Z=-3.087;
p=.002). This was different from Experiment 1. A comparison of the two prosodic
conditions revealed that there were significantly more ARC interpretations in the NON-
INT condition than in the INT condition (Mann-Whitney-U=80.000; p<.001).

In a further item-by-item analysis, we investigated participants’ performance on
the individual test items to explore potential effects of items as well as priming of
responses in the course of the experiment. This analysis revealed that in Experiment 2
the first item of the INT condition yielded a much higher percentage of yes-responses
than the second one, which in turn showed a higher percentage than the remaining four
items, resulting in a drop of yes-responses across the experiment, as illustrated by Fig. 3.

Interestingly, this effect was only mildly visible in the NON-INT condition, as Fig. 4

shows.
% yes-responses, % yes-responses,
INT prosody NON-INT prosody
100% 100% T87%
709 75% 719
80% % 80% o 67% 67%
58%
60% T - 60%
40% - 30% 40%
17% 17%
20% T —— = 9% —9% 20%
0% +— 0% B - = = = -
RC1 RC2 RC3 RC4 RC5 RC6 RC1 RC2 RC3 RC4 RC5 RC6

Fig. 3: Percentage of yes-responses per RC  Fig. 4: Percentage of yes-responses per RC
item, INT prosody condition item, NON-INT prosody condition
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Statistical analysis confirmed this impression: In the INT condition, but not in the NON-
INT condition, the first test item was significantly different from all other items of the
condition (Cochran-Q, values between -,391 and -,609; corrected p-values between .009
and <.001). On the basis of this finding, we decided to conduct two analyses, one of them
to the exclusion of the first item in both RC conditions (NON-INT and INT), when
comparing the data from Experiment 1 and 2 (cf. Section 3.3). This step receives further
justification from the fact that it raised the reliability of the RC test items (Cronbach's
Alpha changed from .854 to .899), whereas the removal of any other item reduced the

scale's reliability. Tab. 6 shows the results for the data set thus reduced.

Tab. 6: Percentage, SD and range of yes-responses (=ARC interpretations) in RC

conditions, Experiment 2 (1st RC item excluded)

NON-INT INT RCs overall
prosody prosody
% of ARC interpretations 67,5 % 16,5 % 42,6 %
SD 38,1 27,4 41,8
Range 0-100 0-100 0-100

We take this effect of the first item in the INT condition with integrated prosody to
result from two factors: First, there is a general bias towards ARC interpretations caused
by the overall experimental design, particularly the fact that participants are provided
with a report about novel species. The explicit introduction of each species (as a
discourse-topic in the abovementioned sense) reduces this bias only mildly in the first
item.20 Second, as soon as participants become aware of the ambiguity (which happens
when they encounter the first two unambiguous control items in Experiment 2), they
rely more strongly on prosodic cues, which in the INT condition run counter to the

general design-induced bias, but confirm it in the NON-INT condition.

20 This is supported by the fact that for the first item there is no significant drop in the rate of yes-
responses in either RC condition from Experiment 1 to Experiment 2.
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3.3 Comparing experiments 1 and 2

As noted earlier, the two experiments yielded nearly identical results in the control
conditions. Looking at the RC conditions, in Experiment 2, the ratio of yes-responses in
the NON-INT condition (70,8%) was similar to the one observed in Experiment 1
(76,4%); statistical analysis revealed no difference between the experiments (Mann-
Whitney-U=198.000; p=.182).

Given the abovementioned difference in discourse conditions between Experiment 1 vs.
2, which might have favoured RRC interpretations generally, this evidence points to a
certain robustness of prosodic non-integration as a cue for ARC interpretation. Put
differently, the increased plausibility of the RRC reading due to the previous
introduction and topicality of the species did not significantly increase the proportion of
RRC interpretation when it ran counter to the prosodic cues. As for the INT condition,
there was a clear decrease of ARC interpretations from 48,6 % in Experiment 1 to 22,2%
in Experiment 2; this difference, however, did not reach significance (Mann-Whitney-
U=200.000; p=.222). In short, when considering the complete data sets from both
experiments, there is no significant difference between the two experiments in the test

conditions. This is illustrated by Fig. 5 below.

% yes-responses by prosody and experiment,

full data set

100,0%
80,0%
60,0%
40,0%

20,0% ' - n.s. | ' ' . n.s. :
0,0%

Exp.1 Exp. 2 Exp. 1 Exp. 2

NON-INT INT

Fig. 5: Percentage of yes-responses by RC prosody and experiment, full data set
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In an additional step, the results of Experiment 1 and 2 were compared using the
reduced data set (i.e. after exclusion of the first test item), which uncovered an
important difference between the two studies.

As for the parallels, the exclusion of the first item in both RC conditions did not change
the results within either experiment: In Experiment 1, the distribution of ARC vs. RRC
interpretations remained significantly different from chance in the NON-INT condition
(Wilcoxon Z=2.817; p=.005), but not in the INT condition (Wilcoxon Z=-.233; p=.815).21
Also, ARC interpretations are still significantly more frequent in the NON-INT condition
than in the INT condition (Wilcoxon Z=-2,348; p=.019). In Experiment 2, the distribution
of ARC vs. RRC interpretations remained significantly different from chance in both
prosodic conditions (Wilcoxon Z=2.138; p=.033 (NON-INT) / Wilcoxon Z=-3.654; p<.001
(INT)). And again, ARC interpretations are still significantly more frequent in the NON-
INT condition than in the INT condition (Mann-Whitney-U: 86.000; p<.001).

As for the difference caused by the exclusion of the first item, the comparison of
the ARC responses of Experiment 1 and Experiment 2 (within the respective conditions)
yielded an interesting result: In the INT condition, there were significantly fewer ARC
interpretations in Experiment 2 than in Experiment 1 (Mann-Whitney-U 168.500;
p=.038), whereas there was no such difference in the NON-INT condition (Mann-

Whitney-U 203.500; p=.243). Fig. 6 below illustrates.

% yes-responses by prosody and experiment,
reduced data set

100,0%
80,0%
60,0%
40,0%
20,0% [ I 1 i
n.s. .038
| ez | L=
0,0%
Exp.1 Exp. 2 Exp.1 Exp. 2
NON-INT INT

Fig. 6: Percentage of yes-responses by RC prosody and experiment, reduced data set

21 In Experiment 1, the percentage of yes-responses was not significantly affected by the exclusion of the
first RC item: It changed from 76,4% to 76,7% in the NON-INT condition, and from 48,6% to 47,5% in the
INT condition. Note, for the sake of completeness, that there were no differences between the individual
RC items within Experiment 1 whatsoever (Cochran's Q=1.333; p=.931 (NON-INT) / Cochran's Q=3.125;
p=.681 (INT)).
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How do participants interpret ambiguous RCs once they overcome the general, design-
induced bias towards appositive interpretations and become aware of the RC's
ambiguity by being presented with the two control conditions (see fn. 14 above)? The
responses to the RC items other than the first one suggest the following answer: The
discourse-pragmatic context in Experiment 2 favours RRC interpretation more strongly
than the one in Experiment 1. The fact that this difference showed significantly only in
the INT condition suggests that discourse-pragmatics plays a role only when it does not

run counter to prosody.

4. General discussion

The two experiments presented above were designed to investigate how strongly
interpretation is related to different cues provided by prosody and discourse. As for the
influence of prosody, both experiments have shown that non-integrated vs. integrated
prosody is a cue that significantly affects the interpretation of ambiguous RCs in
German. Although Experiment 1 yielded a non-chance distribution of responses only in
the NON-INT prosody condition (with a preference for ARC interpretations), the number
of ARC interpretations was significantly different between the two prosodic conditions,
which clearly shows that there is an influence of prosody on interpretation. As for
Experiment 2, there was not only a significant difference in the number of yes-responses
between the two prosodic conditions, but also within each condition. NON-INT prosody
yielded a significant preference for ARC interpretations, whereas INT prosody led to a
significant preference for RRC interpretations. The fact that the influence of prosody
does not seem to be equally strong across the experiments is in line with the
heterogeneous findings from the previous studies reported in section 2.4.1.

As the other linguistic factors that might be responsible for the distribution of
interpretations (type of head noun, matrix verb, relativiser, sentence-final object
position of head noun + RC) were kept constant, discourse-topicality as the second
factor varied seems to be responsible for the observed difference in the distribution of
responses between the two experiments. Recall that in Experiment 1 the discourse
context (novelty and thus non-topicality of the head noun referent) was expected to
disfavour the RRC interpretation, whereas in Experiment 2 it was not. Comparing the

results of Experiment 1 and Experiment 2, the rates of yes-responses were very similar
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in the NON-INT condition (76,7% vs. 67,5%, reduced data set), but quite different in the
INT condition (47,5% vs. 16,5%, reduced data set). Especially the chance-level
distribution in the INT condition suggests that the discourse conditions in Experiment 1
were not neutral with respect to RC interpretation. More precisely, it seems that - as
predicted - RRC interpretations were disfavoured by the fact that the species to be
restricted to a sub-kind was not explicitly introduced and established as a discourse-
topic. Under the discourse conditions in Experiment 2, however, the interpretation of
the ambiguous RCs accords with the prosodic format: There was a significant preference
for ARC interpretations with NON-INT prosody, and a significant preference for RRC
interpretations with INT prosody. We conclude from this situation that although
prosody is an important cue to RC interpretation, it is subject to interdependence with
discourse context, as shown by the differences between Experiment 1 and Experiment 2.
More precisely, the topicality-based plausibility of introducing a restriction was minimal
in Experiment 1, so that discourse pragmatics reduced the participants' readiness to
base their interpretation on the cues provided by prosody and thus led to chance
performance.

Certainly there are several other factors that influence the interpretation of RCs
alongside prosody and discourse context, most notably the type of head noun, matrix
verb, and relativiser. As these factors were kept constant in both experiments, we
cannot say anything about their influence and their relative weight in the interplay with
prosody and discourse. There is, however, one point that warrants the conclusion that
the setting of both experiments introduced a certain general bias towards ARC
interpretations: In Experiment 2, most participants responded yes to the first RC item
irrespective of prosody (as reported above and shown by Fig. 3+4), and only after being
presented with the unambiguous controls started to give responses that for the most
part matched the respective prosodic condition. The claim that only then they rely on
prosody as a cue to interpretation is in line with the findings about the relation between
ambiguity and prosody from the production studies of Schubd et al. (2015).

One possible explanation for the preference for ARC interpretation involves
processing considerations and is based on the tendency in parsing to saturate a
predicate's argument grid as soon as possible (cf. Pylkkdnen & McElree 2006 and the
references cited there). In the case at hand, the (post-verbal) object position of the bare
plural may have favoured a parse that takes only the (kind-denoting) bare plural as

direct object of the matrix verb (mdgen), disregarding at first the RC and readily yielding
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a complete proposition (e.g. 'Robbie likes felkos') - irrespective of whether one assumes
a framework that takes the denotation of the bare plural to be an individual (in the spirit
of e.g. Chierchia 1998) or one that allows predicates to select predicates as their
arguments (as e.g. Glasbey 2006 does). While an ARC could then be added to the
computation without any problem, integrating the RRC into the argument as a modifier,
and thus intersecting the two predicates, would necessitate a revision of the initial
parse. In how far a processing-based account is relevant in an off-line task is, however,
far from clear. An on-line study (measuring eye-movement or reading times) could thus
shed additional light on the question whether processing plays a role in "deciding"
between the two interpretations.

In the end, we have to leave it to further research to investigate in more detail the
relative weight of all the factors that are at work in determining RC interpretation and
thus to disentangle a very complex interplay of (at least) semantic, pragmatic and

prosodic factors.

5. Conclusion

This paper investigated experimentally the relation between interpretation of
ambiguous (German) relative clauses and linguistic cues. Among the vast range of
factors that have been identified as potentially influential, we focussed on prosody and
discourse pragmatics, more precisely discourse-topicality (in the sense defined above),
the former of which had before been empirically investigated with diverging results, and
the latter of which had - to our knowledge - not been investigated empirically at all.

We designed two truth-value judgement tasks that made use of bare plural head
nouns as the source of ambiguity. We varied prosody within the two experiments, and
discourse topicality between the two experiments. We found that whereas non-
integrated prosody is a reliable cue towards appositive interpretation in both
experiments, integrated prosody is a reliable cue towards restrictive interpretation only
in Experiment 2. We have argued that - as predicted - the novelty and thus non-
topicality of the head noun referents in Experiment 1 disfavoured the restrictive
interpretation and was thus in competition with the cues provided by prosody. While

the results across experiments match the general picture of heterogeneity that emerged
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from previous studies, especially the results from Experiment 2 diverge from the ones
obtained by Kaland & van Heuven (2010).

As for the theoretical implications of our results, they are clear evidence that RC
interpretation as appositive or restrictive is co-determined by a multitude of factors
among which prosody is only one, though an important one. In consequence, this
conclusion suggests caution towards the syntacticisation of the prosody—interpretation
relation in terms of a "comma feature" with a phonological and a semantic correlate (as

proposed by Potts 2005).

References

Asher, N. & A. Lascarides. 2003. Logics of Conversation. Cambridge University Press.

Bach, K. 1999. The myth of conventional implicature. Linguistics and Philosophy 22. 327-
366.

Behrens, L. 2005. Genericity from a Cross-linguistic Perspective. Linguistics 43(2). 275-
344.

Birkner, K. 2008. Relativ(satz)konstruktionen im gesprochenen Deutsch. Berlin:
de Gruyter.

Blithdorn, H. 2007. Zur Struktur und Interpretation von Relativsatzen. Deutsche Sprache
35(4). 287-314.

Breul, C. 2013. Zu Artikeln und dem logisch-semantischen Typ von Nomina. Linguistische
Berichte 235. 309-336.

Brandt, M. 1990. Weiterfiihrende Nebensdtze. Stockholm: Almqvist & Wiksell.

Biiring, D. 1997. The meaning of Topic and Focus: The 59th Street Bridge accent. London:
Routledge.

Biiring, D. 2003. On D-Trees, beans, and B-Accents. Linguistics & Philosophy 26(5). 511-
545.

Carlson, G.N. 1977. Reference to Kinds in English. PhD dissertation. University of
Massachusetts at Amherst.

Chierchia, G. 1998. Reference to Kinds Across Languages. Natural Language Semantics 6.
339-405.

Chierchia, G. & S. McConnell-Ginet. 2000. Meaning and grammar: An introduction to

semantics. Cambridge, MA: MIT Press.

36



Chomsky, N. 1970. Remarks on Nominalization. In R.A. Jacobs & P.S. Rosenbaum (eds.),
Readings in English Transformational Grammar, 184-221. Waltham, MA: Ginn.

Chur, ]. 1993. Generische Nominalphrasen im Deutschen: Eine Untersuchung zu Referenz
und Semantik. Tiibingen: Niemeyer.

Cinque, G. 2013. Typological Studies. Word Order and Relative Clauses. New York &
London: Routledge.

Crain, S. & R. Thornton. 1998. Investigations in Universal Grammar: A Guide to
Experiments on the Acquisition of Syntax and Semantics. Cambridge, MA: MIT Press.

Dayal, V. 2011. Bare Noun Phrases. In K. von Heusinger, C. Maienborn & P. Portner
(eds.), Semantics [HSK 33.2], 1088-1109. Berlin: de Gruyter.

Del Gobbo, F. 2003. Appositives at the interface. PhD dissertation. University of
California, Irvine.

Del Gobbo, F. 2007. On the syntax and semantics of appositive relative clauses. In N.
Dehé & Y. Kavalova (eds.), Parentheticals, 173-201. Amsterdam: John Benjamins.

Demirdache, H. 1991. Resumptive chains in restrictive relatives, appositives, and
dislocation structures. Unpublished PhD dissertation. Massachusetts Institute of
Technology.

Diesing, M. 1992. Indefinites. Cambridge, MA: The MIT Press.

Evans, J. St. B. T., ].L. Barston & P. Pollard. 1983. On the conflict between logic and belief
in syllogistic reasoning. Memory & Cognition 11(3). 295-306.

Fritzley, V.H. & K. Lee. 2003. Do Young Children Always Say Yes to Yes-No Questions? A
Metadevelopmental Study of the Affirmation Bias. Child Development 74(5). 1297-
1313.

Frosch, H. 1996. Appositive und restriktive Relativsatze. Sprachtheorie und
germanistische Linguistik 2. 9-19.

Gerstner-Link, C. 1988. Uber Generizitiit: Generische Nominalausdriicke in singuldren und
generellen Aussagen. Miinchen: Fink.

Gerstner, C. & M. Krifka. 1993. Genericity. In J. Jacobs, A. von Stechow, W. Sternefeld & T.
Vennemann (eds.), Syntax [HSK 9.1], 966-978. Berlin: de Gruyter.

Glasbey, S. 2006. Bare plurals in object position: Which verbs fail to give existential
readings, and why? In S. Vogeleer & L. Tasmowski (eds.), Non-definiteness and

Plurality, 133-157. Amsterdam: John Benjamins.

37



Gordon, P. 1996. The truth-value judgement task. In D. McDaniel, C. McKee & H. Smith
Cairns (eds.), Methods for assessing children's syntax, 211-232. Cambridge, MA: The
MIT Press.

Grosu, A. & F. Landman. 1998. Strange relatives of the third kind. Natural Language
Semantics 6(2). 125-170.

Heim, . & A. Kratzer. 1998. Semantics in Generative Grammar. Malden, MA: Blackwell.

Holler, A. 2005. Weiterfiihrende Relativsdtze. Empirische und theoretische Ansdtze. Berlin:
Akademie.

Jacobs, J. 1997. I-Topikalisierung. Linguistische Berichte 168. 91-133.

Just, M.A,, G.A. Davis & P.A. Carpenter. 1977. A comparison of aphasic and normal adults
in a sentence-verification task. Cortex 13. 402-423.

Kaland, C. & V.J. van Heuven. 2010. The structure-prosody interface of restrictive and
appositive relative clauses in Dutch and German. Speech Prosody 2010.

Kamp, H. & U. Reyle. 1993. From discourse to logic: Introduction to modeltheoretic
semantics of natural language, formal logic and discourse representation theory. 2 vols.
Dordrecht: Kluwer.

Keenan, E. 1971. Two kinds of presupposition in natural language. In C. Fillmore & D.
Langendoen (eds.), Studies in linguistic semantics, 45-54. New York: Holt, Rinehart &
Winston.

Koster, J. 2000. Extraposition as parallel construal. Ms., University of Groningen.

Krifka, M. 1989. Nominalreferenz und Zeitkonstitution: Zur Semantik von Massentermen,
Pluraltermen und Aspektklassen. Miinchen: Fink.

Krifka, M., F.J. Pelletier, G.N. Carlson, A. ter Meulen, G. Chierchia & G. Link. 1995.
Genericity: An introduction. In G.N. Carlson & F.]. Pelletier (eds.), The Generic Book, 1-
124. Chicago: The University of Chicago Press.

Lambrecht, K. 1994. Information Structure and Sentence Form: Topic, Focus, and the
Mental Representations of Discourse Referents. Cambridge: Cambridge University
Press.

Lasersohn, P. 2016. Common nouns as variables: Evidence from conservativity and the
temperature paradox. Talk given at Sinn und Bedeutung 21, Sep 9th, 2016, University
of Edinburgh.

Lehmann, C. 1984. Der Relativsatz. Tiibingen: Narr.

Levinson, S. 1983. Pragmatics. Cambridge: Cambridge University Press.

38



Longobardi, G. 2001. How comparative is semantics? A unified parametric theory of bare
nouns and proper names. Natural Language Semantics 9. 335-369.

Loock, R. 2007. Appositive relative clauses and their functions in discourse. Journal of
Pragmatics 39(2). 336-362.

Lyons, J. 1977. Semantics. 2 vols. Cambridge: Cambridge University Press.

Mari, A., C. Beyssade & F. Del Prete. 2013. Genericity. Oxford: Oxford University Press.

Noveck, I. 2001. When children are more logical than adults: Experimental
investigations of scalar implicature. Cognition 78(2). 165-188.

Partee, B.H. 1973. Some transformational extensions of Montague Grammar. Journal of
Philosophical Logic 2(4). 509-534.

Podsakoff, P.M., S.B. MacKenzie, ]. Lee & N.P. Podsakoff. 2003. Common method biases in
behavioral research: A critical review of the literature and recommended remedies.
Journal of Applied Psychology 88. 879-903.

Potts, C. 2005. The logic of conventional implicatures. Oxford: Oxford University Press.

Pylkkanen, L. & McElree, ]. 2006. The Syntax-Semantics Interface: On-Line Composition
of Sentence Meaning. In M.]. Traxler & M.A. Gernsbacher (eds.), Handbook of
Psycholinguistics, 539-579. Amsterdam: Academic Press.

Rodman, R. 1976. Scope phenomena, "movement transformations”, and relative clauses.
In B. Partee (ed.), Montague Grammar. 165-176. New York: Academic Press.

Rooth, M. 1992. A theory of focus interpretation. Natural Language Semantics 1(1). 75-
116.

Rothstein, S. 2010. Counting and the mass/count distinction. Journal of Semantics 27.
343-397.

Salis, C. & S. Edwards. 2009. Tests of syntactic comprehension in aphasia: An
investigation of task effects. Aphasiology 23(10). 1215-1230.

Schaffranietz, B. 1999. Relativsatze in aufgabenorientierten Dialogen: Funktionale
Aspekte ihrer Prosodie und Pragmatik in Sprachproduktion und Sprachrezeption.
PhD dissertation. Universitat Bielefeld.

Schubg, F., A. Roth, V. Haase & C. Féry. 2015. Experimental investigations on the
prosodic realization of restrictive and appositive relative clauses in German. Lingua
154. 65-86.

Sells, P. 1985. Restrictive and non-restrictive modification. Stanford University CSLI

Report 85(28).

39



Smith, C. 1980. Quantifiers and question answering in young children. Journal of
Experimental Child Psychology 30.191-205.

Stock, H., S. Graham & C. Chambers. 2009. Generic language and speaker confidence

guide preschoolers’ inferences about novel animate kinds. Developmental Psychology

45. 884-888.

Trabandt, C. 2016. On the acquisition of restrictive and appositive relative clauses.
Unpublished PhD dissertation, University of Frankfurt.

Uhmann, S. 1991. Fokusphonologie: Eine Analyse deutscher Intonationskonturen im
Rahmen der nicht-linearen Phonologie. Tlibingen: Niemeyer.

de Vries, M. 2006. The syntax of appositive relativization: On specifying coordination,
false free relatives, and promotion. Linguistic Inquiry 37.229-270.

Zifonun, G., L. Hoffmann, B. Strecker et al. 1997. Grammatik der deutschen Sprache. 3

vols. Berlin & New York: de Gruyter.

40



Appendix

Experiment 1: Introduction (of species)

Radio reporter [pre-recorded]:
Liebe Horer, der Roboter Robbie war vor kurzem auf dem fremden Planeten Limonia
und hat mir viel davon erzdhlt, auch ganz viel von den Tierarten dort. Auf Limonia gibt
es ganz viele Tierarten, die es auf der Erde nicht gibt. Es gibt dort Hewos, Kolfies, Felkos,
Burdies, Zakies, Miwies, Nurmies, Gompos, Jamsies, Tondies, Kuffels, Lontas - und viele
andere.
'Dear listeners, Robbie the robot has recently visited the alien planet Limonia and
told me about it, also a lot about the kinds of animals there. On Limonia there are
many kinds of animals that don't exist on earth. There are hewos, kolfies, felkos
burdies, zakies, miwies, nurmies, gompos, jamsies, tondies, kuffels, lontas - and many
others.'

Experimenter [stops playback]:
Moment! Puh, das sind ja ganz schén viele! Die konnte ich mir jetzt aber nicht alle
merken. Aber die Reporterin erzdhlt jetzt noch mal ganz langsam und eins nach dem
anderen von den Tieren auf Limonia. Héren wir mal weiter.
'Wait a minute, that was a lot! I certainly couldn't remember all of them. But the
reporter will now tell us about the animals of Limonia slowly and one by one. Let's go
on listening.'

Radio reporter [pre-recorded]:
Robbie hat mir erzdhlt, welche Tierarten auf Limonia er gerne mag.
'Robbie told me which kinds of animals on Limonia he likes.'

[items follow]
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Experiment 1: Items

Part 1
No. | Item Condition
i Robbie mag sehr gerne Walsies. Walsies werden 500 Jahre alt. warm-up
ii Robbie mag sehr gerne Rumels. Rumels haben 42 Arme. warm-up
1 Robbie mag sehr gerne Kolfies, die blaue Ohren haben. NON-INT
2 Robbie mag sehr gerne Hewos, die bunte Hande haben. NON-INT
3 Robbie mag sehr gerne Felkos, die griine Arme haben. NON-INT
4 Robbie mag sehr gerne Burdies, die graue Nasen haben. NON-INT
5 Robbie mag sehr gerne Miwies, die gelbe Knie haben. NON-INT
6 Robbie mag sehr gerne Zakies, die rote Finger haben. NON-INT
7 Robbie mag nur solche Simbies, die gepunktete Beine haben. ONLY
8 Robbie mag sehr gerne Gompos, und die haben blaue Kopfe. AND
9 Robbie mag nur solche Nurmies, die gelbe Haare haben. ONLY
10 | Robbie mag sehr gerne Schiwus, und die haben goldene Bauche. AND
11 | Robbie mag sehr gerne Lontas, und die haben bunte Zehen. AND
12 | Robbie mag nur solche Tondies, die gestreifte Halse haben. ONLY
13 | Robbie mag sehr gerne Kuffels, und die haben graue Nasenlocher. AND
14 | Robbie mag nur solche Wutus, die rosa Daumen haben. ONLY
15 | Robbie mag nur solche Sibos, die silberne Fiif3e haben. ONLY
16 | Robbie mag sehr gerne Tolas, und die haben rote Fingernagel. AND
17 | Robbie mag nur solche Kukas, die griine Schwanze haben. ONLY
18 | Robbie mag sehr gerne Jamsies, und die haben rosa Stacheln. AND
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Part 2

No. | Item Condition
i Robbie mag sehr gerne Sumies. Sumies werden 400 Jahre alt. warm-up
ii Robbie mag sehr gerne Lerties. Lerties haben 39 Beine. warm-up
1 Robbie mag sehr gerne Kolfies, die blaue Ohren haben. INT

2 Robbie mag sehr gerne Hewos, die bunte Hande haben. INT

3 Robbie mag sehr gerne Felkos, die griine Arme haben. INT

4 Robbie mag sehr gerne Burdies, die graue Nasen haben. INT

5 Robbie mag sehr gerne Miwies, die gelbe Knie haben. INT

6 Robbie mag sehr gerne Zakies, die rote Finger haben. INT

7 Robbie mag sehr gerne Terdos, und die haben silberne Horner. AND

8 Robbie mag nur solche Kusies, die gestreifte Krallen haben. ONLY

9 Robbie mag sehr gerne Wemies, und die haben rosa Fliigel. AND

10 | Robbie mag nur solche Kimas, die graue Schultern haben. ONLY

11 | Robbie mag nur solche Fokies, die rote Schnauzen haben. ONLY

12 | Robbie mag sehr gerne Nufies, und die haben gelbe Augen. AND

13 | Robbie mag nur solche Waggels, die rosa Zehennigel haben. ONLY

14 | Robbie mag sehr gerne Gifas, und die haben goldene Schnabel. AND

15 | Robbie mag sehr gerne Piffels, und die haben bunte Zihne. AND

16 | Robbie mag nur solche Molos, die gepunktete Riicken haben. ONLY

17 | Robbie mag sehr gerne Horlas, und die haben griine Ellbogen. AND

18 | Robbie mag nur solche Dorkies, die blaue Pfoten haben. ONLY

Orders of presentation Part1>Part2 and Part2>Part1 were counter-balanced between

participants.
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Experiment 2: Introduction (of species)

There was no explicit mention of any species name by means of a list in the introduction.

There was only the following minimal introduction:

Robbie war neulich auf einem fremden Planeten. Der heifst Limonia. Robbie hat dort

ganz viele Tierarten kennengelernt, die es auf der Erde nicht gibt. Komm wir héren

uns das mal an!

'Robbie has recently visited an alien planet. It's called Limonia. Robbie got to

know many kinds of animals there that don't exist on earth. Come on, let's listen

to that!

Experiment 2: Items

NON-INT prosody version

No. | Item Condition
i Robbie mag sehr gerne Walsies. Walsies werden 1000 Jahre alt. warm-up
ii Robbie mag sehr gerne Rumels. Rumels haben 100 Arme. warm-up
1 Robbie mag sehr gerne Kolfies, die blaue Ohren haben. NON-INT
2 Robbie mag nur Simbies mit roten Beinen. ONLY

3 Robbie mag sehr gerne Waggels, und Waggels haben gelbe Augen. | AND

4 Robbie mag sehr gerne Hewos, die bunte Hande haben. NON-INT
5 Robbie mag sehr gerne Felkos, die griine Arme haben. NON-INT
6 Robbie mag nur Jamsies mit grauen Daumen. ONLY

7 Robbie mag sehr gerne Wemies, und Wemies haben rosa Fliigel. AND

8 Robbie mag nur Molos mit gepunkteten Riicken. ONLY

9 Robbie mag sehr gerne Burdies, die graue Nasen haben. NON-INT
10 | Robbie mag sehr gerne Gompos, und Gompos haben griine Képfe. | AND

11 | Robbie mag nur Kusies mit goldenen Krallen. ONLY

12 | Robbie mag sehr gerne Piffels, und Piffels haben bunte Zdhne. AND

13 | Robbie mag sehr gerne Miwies, die gelbe Knie haben. NON-INT
14 | Robbie mag sehr gerne Terdos, und Terdos haben silberne Horner. | AND

15 | Robbie mag nur Dorkies mit blauen Pfoten. ONLY

16 | Robbie mag sehr gerne Zakies, die rote Finger haben. NON-INT
17 | Robbie mag nur Nurmies mit bunten Haaren. ONLY

18 | Robbie mag sehr gerne Schiwus, und Schiwus haben gestreifte AND

Bauche.
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INT prosody version

No. | Item Condition

i Robbie mag sehr gerne Walsies. Walsies werden 1000 Jahre alt. warm-up

ii Robbie mag sehr gerne Rumels. Rumels haben 100 Arme. warm-up

1 Robbie mag sehr gerne Kolfies, die blaue Ohren haben. INT

2 Robbie mag sehr gerne Waggels, und Waggels haben gelbe Augen. | AND

3 Robbie mag nur Simbies mit roten Beinen. ONLY

4 Robbie mag sehr gerne Hewos, die bunte Hande haben. INT

5 Robbie mag sehr gerne Felkos, die griine Arme haben. INT

6 Robbie mag sehr gerne Wemies, und Wemies haben rosa Fliigel. AND

7 Robbie mag nur Jamsies mit grauen Daumen. ONLY

8 Robbie mag sehr gerne Gompos, und Gompos haben griine Képfe. | AND

9 Robbie mag sehr gerne Burdies, die graue Nasen haben. INT

10 | Robbie mag nur Molos mit gepunkteten Riicken. ONLY

11 | Robbie mag sehr gerne Piffels, und Piffels haben bunte Zdhne. AND

12 | Robbie mag nur Kusies mit goldenen Krallen. ONLY

13 | Robbie mag sehr gerne Miwies, die gelbe Knie haben. INT

14 | Robbie mag nur Dorkies mit blauen Pfoten. ONLY

15 | Robbie mag sehr gerne Terdos, und Terdos haben silberne Horner. | AND

16 | Robbie mag sehr gerne Zakies, die rote Finger haben. INT

17 | Robbie mag sehr gerne Schiwus, und Schiwus haben gestreifte AND
Bauche.

18 | Robbie mag nur Nurmies mit bunten Haaren. ONLY

[submitted to Semantics & Pragmatics on May, 8th, 2017]
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