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Abstract

Contrastive pitch accents can mark sentence elements
occupying parallel roles. In “Mary kissed John, not Peter”, a
pitch accent on Mary or John cues the implied syntactic role of
Peter. Van der Burght, Friederici, Goucha, and Hartwigsen
(2021) showed that listeners can build expectations concerning
syntactic and semantic properties of upcoming words, derived
from pitch accent information they heard previously. To further
explore these expectations, we attempted a partial replication of
the original German study in Dutch. In the experimental
sentences “Yesterday, the police officer arrested the thief, not
the inspector/murderer”, a pitch accent on subject or object
cued the subject/object role of the ellipsis clause. Contrasting
elements were additionally cued by the thematic role typicality
of the nouns. Participants listened to sentences in which the
ellipsis clause was omitted and selected the most plausible
sentence-final noun (presented visually) via button press.
Replicating the original study results, listeners based their
sentence-final preference on the pitch accent information
available in the sentence. However, as in the original study,
individual differences between listeners were found, with some
following prosodic information and others relying on a
structural bias. The results complement the literature on ellipsis
resolution and on interindividual variability in cue weighting.

Index Terms: pitch accents, individual differences, thematic
roles, contrastive focus, sentence comprehension

1. Introduction

Pitch accents mark important or novel information in a sentence
(for a review, see [l]). Contrastive pitch accents can be
interpreted to contrast sentence elements. When asked, Did you
buy apples at the market? the conversation partner may answer:
No, I bought BANANAS. The capital letters here indicate the
realisation of a contrastive pitch accent. In this way, the speaker
corrects the information posited in the question, and presents
contrastive information instead [2]. Listeners can use pitch
accent information for reference resolution [3], [4], [5], [6],
attachment ambiguity resolution [7], [8], or constituent order
ambiguities [9]. As illustrated with the sentence Mary kissed
John, not Peter, in ellipsis clauses contrastive pitch accents can
be used to indicate elements occupying parallel syntactic roles
[10], [11].

The resolution of ellipsis clauses is an interesting case,
because, without verb, listeners need to derive its syntactic
structure from other cues. In the example above, Peter can either
be the implied subject or object of the ellipsis (i.e., he was not
kissed by Mary vs. he did not kiss John). But which factors
shape the interpretation that listeners arrive at? Both pitch
accents, marking focus in the antecedent clause, and the

semantic parallels between noun phrases and are known to have
effects [10], [12], [13], [14]. Additionally, listeners are known
to have bias interpretations, which prosodic cues can only partly
overcome [15].

A recent study investigated how listeners combine pitch
accent information with syntactic and semantic cues to interpret
ellipsis clauses [16]. In sentences such as “Yesterday, the
policeman arrested the thief, not the murderer”, parallel roles
were indicated by several cues available in the sentence:
prosody (a contrastive pitch accent on either subject or object
as well as the ellipsis noun phrase), semantics (thematic roles
typicality), and syntax (in German, case marking of the
determiner indicates subject or object roles). In the first
experiment, sentences were constructed so that the various cues
conflicted with one another, creating parallels that were
syntactic or semantic mismatches (e.g., pitch accents
establishing parallel roles for policeman and murderer, or thief
and detective). Comprehension questions probed the subject or
object interpretations of each noun phrase. The results indicated
that case marking was the decisive cue, but that prosodic and
semantic cues also influenced listener interpretations. In a
second experiment, the same auditory sentences were
interrupted after the main clause, after which listeners were
asked to complete the ellipsis noun phrase. Results suggested
that they based their choice of sentence ending on the pitch
accents in the antecedent clause, selecting the noun phrase that
was syntactically and semantically congruent to the focus-
marked noun phrase. Together, the results suggested that pitch
accents establish expectations concerning the semantic and
syntactic features of the upcoming ellipsis clause.

In addition to these results on the group level, the study
demonstrated considerable differences between
comprehenders. Specifically, one group of listeners responded
with good sensitivity to the pitch accent cues, whereas another
group seemed to respond according to a structural bias. As in
other language domains, there are known individual differences
in prosody processing. In prosody production, variability
between speakers in the realisation of question/statement
intonation [17] and prosodic boundaries [18] have been
reported. In prosody comprehension, interindividual variability
has been shown in boundary perception [19]. In perception of
prominence, it has been argued that listeners might differ in
whether they pay more attention to pitch-related cues as
compared to syntactic or semantic cues [20]. However, it is
unclear which speaker and listener characteristics lead to
greater sensitivity to prosody as compared to other cues.

Here, we report a replication attempt of Experiment 2 from
Van der Burght et al. [16], translating the original German
design into Dutch. We omitted the syntactic manipulation from
the original study design and focused on the semantic condition



instead: while grammatical gender exists in Dutch, a case-
marking manipulation similar to the one in the German study
was not feasible as Dutch determiners are not marked for case.
In the current study, participants listened to sentences of the
type: Yesterday, the policeman arrested the thief, not the
murderer. The subject/object role of the ellipsis clause was
determined by thematic role typicality of the noun (a murderer
is a likely patient of the verb to arrest). Additionally, a
contrastive pitch accent on the subject or object of the
antecedent clause (on policeman or thief) cued whether the
constituent in the ellipsis would occupy a subject or object role.
Crucially, the sentences were truncated before the ellipsis noun
phrase (after nof) and listeners were asked to complete the
sentence: in a 2-alternative forced-choice task, they chose
between two nouns that were either a typical agent or patient
(presented visually) of the verb, thereby indicating whether they
had interpreted a subject or object focus structure.

A replication study seemed worthwhile for several reasons.
First, to assess whether the group-level results would replicate
and generalise from German to Dutch. Considering that
German and Dutch are largely similar in terms of pitch accent
use, we hypothesised that listeners would indeed use pitch
accent information to establish semantic properties of the
ellipsis clause. The second aim was to explore whether we
would find between-listener variability in responses, similar to
the original study results. The origins of such differences were
to be determined in further studies. As a final motivation, we
considered the scientific value of replication studies in general
and the relative scarceness of replications in psycholinguistics
as compared to other fields [21].

2. Methods

The design mirrored Experiment 2 from the original paper [16]
as closely as possible.

2.1. Participants

Participants (N=36) were native speakers of Dutch reporting no
hearing or language disorders, recruited from the database of
the MPI for Psycholinguistics. Most participants in the sample
were part of the student population from Nijmegen and
surrounding areas. All were paid 11€ for participation and gave
informed consent prior to the experiment. The study was
approved by the Ethics Committee Faculty of Social Sciences,
Radboud University.

2.2. Experimental design

In our Dutch stimulus sentences, one out of two constituents in
the main clause was contrastively focused (CF) with a third
constituent in the ellipsis. The prosodic manipulation was
established by a pitch accent (indicated with capital letters in
the examples below), which marked whether focus was on the
subject (1) or object (2) noun phrase of the antecedent clause.
The semantic manipulation was established by the thematic role
typicality of the nouns in relationship to the verb [22]: nouns
were either typical agents (e.g., police officers) or patients (e.g.,
thieves) associated with the verb (e.g., to arrest). As a
consequence, the subject/object role of the noun in the ellipsis
was cued by prosodic as well as semantic properties. All nouns
belonged to the common (shared masculine/feminine) gender
category.
1. Gisteren heeft [de POLITIEAGENT]cr de dief
gearresteerd, niet [de INSPECTEUR]cr

Yesterday the POLICE OFFICER arrested the thief, not
the INSPECTOR

2. Gisteren heeft de politieagent [de DIEF]|cr gearresteerd,
niet [de MOORDENAAR]cr
Yesterday the police officer arrested the THIEF, not the
MURDERER

We created 48 experimental sentences, which were recorded by
a female native speaker of Dutch, who was instructed to realise
a contrastive accent (corresponding to L+H* in the ToBI
system) on either subject or object of the main clause, as well
as the sentence-final noun phrase. The digitized speech signal
(sampling rate 44.1 kHz; resolution 16 bits) was edited in Praat
[23], removing the sentence-final noun phrases. The two
sentence-final noun phrases (one agent-like and one patient-like
noun) were presented in written form as response options.
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Figure 1: Pitch contours of the subject (A) focus and
object (B) focus conditions of the sentence “Yesterday the
policeman arrested the thief”

The materials included filler sentences (50% of all trials), which
were spoken in neutral prosody (i.e., with regular accentuation,
but without contrastive pitch accents). They were designed to
mirror the experimental sentences in terms of task demands, but
without the requirement of interpreting sentence prosody to
perform the task. The fillers were short, transitive sentences of
the structure SVO, ending in a direct object (e.g., “Het meisje
aait het konijn”, The girl pets the rabbit) or prepositional clause
(e.g., “De turner springt op de trampoline”, The gymnast jumps
on the trampoline). Analogously to the experimental materials,
fillers sentences were truncated after the verb and listeners
indicated their preferred sentence ending based on semantic
plausibility. Each sentence-final word was paired with a
semantically implausible alternative (e.g., pencil or conductor,
respectively, in the examples above).

The experimental items had been normed using an online
survey to select items with the strongest thematic role hierarchy
between nouns and verb. In this norming study, sentences were
presented (visually) in both plausible and implausible form (i.e.,
the police officer arrested the thief vs. the thief arrested the
police officer) [24]. Participants were asked to rate the
sentences from 1 (completely implausible) to 7 (completely



plausible). There were two lists, so that the plausible and
implausible versions of the same item were not normed by the
same participant. From the 73 items normed, the 48 items with
the largest difference between the plausible and implausible
version were selected to be used in the experiment. Participants
in the norming study were excluded from participation in the
actual experiment.

2.3. Procedure

Participants sat in a sound-proof chamber in front of a computer
screen and response button box. They started with a short
practice session that was identical to the actual experiment but
contained different stimuli. Each experimental trial (Figure 2)
started with the presentation of a fixation cross. The auditory
stimulus was played, followed by the visual presentation of the
response options. Participants chose the noun phrase on the left
or right side of the screen by pressing the left or right button.
After the button-press response the next trial started.

“Gisteren heeft de POLITIEMAN
de dief gearresteerd, niet...”

Yesterday the POLICEMAN arrested
the thief, not...

De rechercheur De moordenaar

“Gisteren heeft de politieman
de DIEF gearresteerd, niet..."

The inspector The murderer

Yesterday the policeman arrested
the THIEF, not ...

v

Figure 2: Schematic representation of the design.
Participants were presented with a truncated sentence and
were asked to complete the sentence with the most
appropriate noun phrase.

Trials were presented in pseudo-randomised order with the
constraint that trials of the same type (experimental, filler)
could be presented no more than three times after another. The
allocation of the agent and patient nouns to the left or right side
of the response screen was counterbalanced across participants.
The experiment was divided into four blocks, with self-timed
breaks in between (minimum duration of 20 seconds). The total
experiment duration was about 25 minutes. Trial presentation
was controlled by Presentation software (Neurobehavioral
Systems).

2.4. Statistical analysis

The proportions of agent/patient responses were analysed with
a Generalised Linear Mixed Model (GLMM), using the LME4
package (version 1.1-30) in R (version 4.2.1). The full model
included focus as fixed effect and by-participant as well as by-
item random intercepts and slopes for focus.

Additionally, we performed a signal detection theory (SDT)
analysis [25] to dissociate sensitivity to the prosodic cues (d-
prime) and response bias. We treated the subject-focus trials as
‘signal’ and object-focus trials as ‘noise’. Responses congruent
with subject (agent-like nouns) and object (patient-like nouns)
roles were then coded as ‘hits’ and ‘correct rejections’,
respectively. Incongruent responses were coded as ‘misses’
(subject focus) and ‘false alarms’ (object focus).

3. Results

The effect of focus was significant (f = .755, SE = .328, z =
2.300, p = .021), indicating that participants based their
preferred sentence ending on the pitch accent establishing
subject or object focus (descriptive statistics in Table 1). The
random effects are shown in Table 2.

Table 1: Proportion of responses (in %) congruent with focus
condition. SEM = standard error of the mean.

Focus condition Mean SEM
Subject 83.1 2.2
Object 70.7 4.6

Table 2: GLMM results (random effects).

Group Variable Variance SD Corr.

item intercept 0.374 0.612
focus:subj 1.767 1.329 -0.84

subject intercept 2.741 1.655
focus:subj 2.031 1.425 -0.79

The signal detection theory analysis (Figure 3) revealed that
most listeners completed the sentences with good sensitivity to
the pitch accents in the main clause (high hit rate, low false
alarm rate). However, some listeners seemed not to respond
according to pitch accents, with a subgroup responding with a
bias toward subject-like nouns instead (high hit rate, high false
alarm rate).

proportion agent responses
to subject focus (hit rate)
o
[¢)]

0.0 05 1.0
proportion agent responses
to object focus (false alarm rate)

Figure 3: Visualisation of the SDT analysis. Each dot
represents an aggregate of individual participant data, plotted
as a function of the hit rate and false alarm rate. Data points
in the top left corner represent high sensitivity to the prosodic
cue (high proportion of agent responses after subject focus,
low proportion of agent response after object focus), whereas
the top right corner represents a semantic bias towards agent
responses (high proportion of agent responses regardless of
pitch accent).

4. Discussion

In this study, listeners heard sentences in which either the
subject or object was marked by a contrastive pitch accent. The
sentences were truncated, omitting the noun phrase of the



sentence-final ellipsis clause. Listeners were asked to complete
the sentence with the noun phrase they thought was most
suitable. They could complete the sentence with an agent-like
noun, congruent with subject focus in the preceding main
clause, or a patient-like noun, congruent with object focus. The
study had two aims: first, to confirm that pitch accents can
establish expectations concerning the subject/object role of an
upcoming ellipsis phrase and, second, to explore whether
interindividual variability exists in whether listeners base their
responses on the available prosodic cues or rather a structural
bias.

As to the first aim, group-level results indicated that
listeners indeed completed the sentences according to the pitch
accents available in the main clause. After a contrastive pitch
accent on the subject, listeners preferred an agent-like noun in
the ellipsis clause. Conversely, after object focus, they preferred
patient-like nouns as sentence continuation. From this main
effect of focus a number of conclusions can be drawn. First,
listeners were able to perceive the difference in pitch accent
patterns. Second, they interpreted these pitch accents to mean
that either subject or object was marked with contrastive focus.
Third, they derived from this information that the noun phrase
in the ellipsis occupied a role that was parallel to the focused
constituent. Finally, they were able to indicate this role by
choosing the response option that was semantically appropriate
for this role (agent or patient). In other words, when implicitly
probing the interpretation of focus structure, listeners can give
an explicit judgement concerning the semantic features of an
upcoming, contrasting constituent. This is in agreement with
earlier work showing that listeners can use pitch accents to
resolve structural ambiguities [8] and for reference resolution
[6]. It extends research on ellipsis resolution, which has pointed
toward a role for parallels between noun phrases as well as a
role for prosodic cues: while listeners often rely on a semantic
or grammatical bias for their interpretation, prosodic cues can
partly override these biases and steer the interpretation of focus
structure. This is in line with previous work on the effects of
prosody using comprehension questions or questionnaires [10],
[13]. The current study showed these effects without explicitly
probing the interpretation of contrastive focus (albeit by
explicitly probing the ellipsis).

The second aim of the study was to explore interindividual
differences in the type of cue that listeners base their responses
on. In line with the original study, we found considerable
interindividual differences in the response patterns. Most
listeners demonstrated high sensitivity to the prosodic cues,
responding with noun phrases that were semantically congruent
with the contrastively accented noun. Yet, a minority of eight
participants showed poor sensitivity to the pitch accent pattern,
and responded according to a structural bias instead.
Specifically, they showed a response preference for agent-like
nouns, regardless of the prosody of the antecedent clause.
Concerning the apparent lack of sensitivity to prosodic
information, a number of explanations can be formulated:
listeners may have struggled to detect the prosodic cues, may
have been less capable of keeping them in working memory, or
perhaps did not manage to derive the appropriate focus structure
from the pitch accent pattern. The current design does not allow
for a distinction between these possible explanations and
further research is needed. While these listeners showed
reduced sensitivity to prosody, it remains to be explained why
they responded with a bias for agent-like (rather than patient-
like) nouns. Since focused material predominantly occurs late
in the sentence [26], [27], disregarding prosody would likely

lead to an object-focus interpretation and therefore a patient-
noun response. In the original publication, however, an
acceptability judgement task on written versions of the
materials did not point towards a bias towards object nor subject
focus variants of the sentence [16]. Yet, both in the original
study (in German) and the current study (in Dutch), participants
with reduced sensitivity to prosody favoured agent-like nouns
in the ellipsis. A plausible explanation would be that a bare
noun in an ellipsis clause, without structure inferred from the
antecedent clause, is more likely to attract a subject
interpretation and therefore agent-like nouns.

Clearly, a larger sample is required for a thorough
individual differences approach, to better understand the nature
of this variability. Individual differences can concern domain-
general processes and domain-specific ones, pertaining
linguistic representations themselves [28]. Considering the
current task, a domain-general explanation for the variability in
responses could be variability in the sensory response, with
some listeners being more perceptive to the acoustic cues than
others. Alternatively, variability in working memory capacity
could play a role, as participants had to hold the pitch accent
pattern in working memory in order to select the appropriate
response: suboptimal encoding or retrieval of this memory
representation could plausibly lead listeners to rely on a
structural bias instead. Domain-specific factors, too, could be at
play. These could be individual differences in how acoustic
features are mapped onto phonological categories.
Furthermore, differences could arise at the level of structure
building: some listeners might be more inclined to integrate
prosodic information into syntactic structure, while others may
rely more on a default interpretation of the antecedent and/or
ellipsis clauses. These possible sources of variability could be
studied in future research.
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