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Abstract

At the interface between information structure and prosody, discourse-pragmatic cat-
egories are mapped onto prosodic structures and vice versa. The Focus Prominence
Rule (FPR), which stipulates that the nuclear stress must fall within the focus domain,
is considered one of the cross-linguistically most stable principles governing this map-
ping. However, FPR violations have received only little attention. To determine
whether they occur during production or perception, we combine (i) the results of an
earlier perception experiment on Argentinean Spanish showing that in about 30% of
the stimuli the focus was not duly recognized and (ii) a detailed prosodic analysis of
30 lexically identical [S]-FV-dO-iO stimuli used in that study. The following parame-
ters are considered: first, voice quality in terms of the degree of post-focal devoicing;
second, the alignment of the focal pitch accent’s high target (H) and the following low
target (L), the scaling of H, and the steepness of the subsequent fall; third, the duration
of the stressed syllable of the focused XP in relation to the following stressed syllable.
A Relative Weight Analysis shows that duration and alignment account for 80% of
variability in accuracy rate, speaking in favor of the assumption that FPR violations
mainly occur in production.
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1. Introduction

At the information structure-prosody interface, discourse pragmatic categories are
mapped onto different prosodic structures and vice versa. The Focus Prominence Rule
(FPR), which was originally proposed by Jackendoff (1972) and requires that the nu-
clear stress be realized within the focus domain, is considered one of the most stable
principles governing this mapping across languages. Despite the large body of research
on the information structure-prosody interface, violations of the FPR have received
only little attention (but see, e.g., Breen et al. 2010; Feldhausen & Vanrell 2015; Cal-
houn et al. 2018; El Zarka & H6dl 2021). This is surprising since the study of such
violations broadens our understanding of interface phenomena in several respects: It
helps us understand whether the vulnerability of interfaces (see, e.g., Sorace 2012) not
only refers to second language (L2) learning and language contact but also extends to
monolingual language use and whether the respective mappings at the interfaces are
symmetrical.

In this paper, we concentrate on this latter aspect and address the question of
whether FPR violations occur primarily during production or perception. To this end,
we combine the results from a perception experiment on Argentinean Spanish (Gabriel
& Heidinger 2022) with a detailed prosodic analysis of 30 productions of the declara-
tive clause Maria le da el diario a su hermano ‘Mary gives the newspaper to her
brother’ used as stimuli in that earlier study. The prosodic parameters considered com-
prise both FO alignment and scaling as well as duration and voice quality.

Using a Relative Weight Analysis (Johnson 2000), we identify several prosodic
predictors for correct focus recognition, the strongest of which being the alignment of
the high tone in relation to the end of the stressed syllable. This suggests that violations
of the FPR typically occur during production and not during perception: Stimuli with
a clear nuclear stress on the subject are indeed interpreted as sentences with a focal
subject. Given that it is also conceivable that violations would occur during perception
(namely by interpreting such stimuli as sentences with a non-focal subject), our study
allows to discriminate between these two options, thereby increasing our understand-
ing of violations of the FPR and of interface vulnerability more generally.

The paper is structured as follows: In Section 2 we provide the relevant theo-
retical background and present relevant existing studies on the FPR and violations
thereof. In Section 3 we briefly report on the perception experiment (Gabriel &
Heidinger 2022), before presenting the prosodic analysis performed on a sample of the
stimuli used in that experiment (Section 4). The paper closes with some concluding
remarks (Section 5).
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2. Background
2.1. The focus prominence rule

2.1.1. General characterization
The FPR states that in a prosodically well-formed utterance the nuclear stress falls
within the focus domain (see (1b) vs. (1b”)).}

1) a What did John buy?
b. John bought [a BIKE]F.
b’. #JOHN bought [a bike]r.

The FPR has been assumed irrespective of the focus type and should hold in
the case of both information focus (see (1) and contrastive focus (see (2)).

2 a John bought a house, right?
b. No, John bought [a BIKE]F.
b’. #No, JOHN bought [a bike]r.

There are several formulations, which capture the FPR’s idea that in a prosod-
ically well-formed sentence the main prosodic prominence must be located within the
focus domain. An early formulation can be found in Jackendoff (1972), who states that
the main prominence must be within the focus and that stress rules determine the ele-
ment of the focus the main prominence will be assigned to.

If a phrase P is chosen as the focus of a sentence S, the highest stress in S will
be on the syllable of P that is assigned highest stress by the regular stress rules
(Jackendoff 1972: 237).

A shorter version of Jackendoff’s formulation is given in Truckenbrodt (1995),
who leaves aside the question of which element of the focus the main prominence will
be assigned to.

If a phrase P is chosen as the focus of a sentence S, the highest stress in S will
be within P (Truckenbrodt 1995: 152).

The following quotes from Zubizarreta (1998; 2016) show that single authors
may provide slightly different formulations of the FPR, highlighting different aspects
of the relation between prosodic prominence and focus.

Focus prominence rule
Given two sister categories Ci (marked [+F]) and C; (marked [-F]), Ci is more
prominent that C; (Zubizarreta 1998: 21).

1 Throughout this paper nuclear stress is indicated by capitalizing the metrically strong
syllable of the respective word, unless in abbreviations where it is signaled by boldface (e.g.,
do).



4 Isogloss 2025, 11(2)/4 Christoph Gabriel & Steffen Heidinger

Focus prosody correspondence principle
The F-marked constituent of a phrase must contain the rhythmically most prom-
inent word of that phrase (Zubizarreta 1998: 38).

The focused constituent must contain the rhythmically most prominent word,
i.e. the word that bears the Nuclear Stress (NS) (Zubizarreta 2016: 166).

Within optimality theory (Prince & Smolensky 2004), the FPR has a corre-
sponding constraint, which again can be formulated in different ways. Gabriel’s (2010)
formulation states that the focused phrase bears nuclear stress. Samek-Lodovici’s
(2005) constraint in addition captures the idea that the focus must be most prominent
within its domain (typically a sentence).

STRESSFOC: [XP]e bears nuclear stress (Gabriel 2010: 203).

STRESS-Focus: For any XPrand YP in the focus domain of XPs, XPs is prosod-
ically more prominent than YP (Samek-Lodovici 2005; 696).

Note that in the above formulations prosodic prominence is referred to as
stress, prosodically more prominent or rhythmically most prominent word. In the fol-
lowing we will stick to the term nuclear stress.

The FPR has been proposed to be active in a wide range of languages, and
languages where the FPR is not active (see below) seem especially noteworthy.? Span-
ish is among the many languages for which it is assumed that the FPR mediates the
relation between focus and nuclear stress. In the minimal pair in (3), (3b) is judged
prag3matically infelicitous by the authors, because the nuclear stress is outside the fo-
cus.

3) a Llego6 tarde [PePiN]r. (Bosque & Gutiérrez-Rexach 2009: 681)
b. #[Llego tarde]r PePiN. (Bosque & Gutiérrez-Rexach 2009: 682)
arrived late Pepin
‘Pepin arrived late.’

2 This does not imply that the FPR is active in most languages. It might well be that the
languages for which the realization of focus and the focus-prosody interface have been studied
are languages where the FPR is active.

8 Utterances violating the FPR are not consistently labeled in the literature. They are
sometimes marked as ungrammatical (indicated by the asterisk: *; e.g., Olarrea 2012: 606,
Bosque & Gutiérrez-Rexach 2009: 681) or as contextually/pragmatically infelicitous (indi-
cated by the pound sign: #; e.g., Bosque & Gutiérrez-Rexach 2009: 682 in (3b)). Using the
pound sign, as we do in this paper, highlights that the respective utterance — with its linear
ordering and position of nuclear stress — is perfectly acceptable in other contexts. For example,
the sentence in (1) would be fine in the context of a wh-question targeting the subject. Note,
however, that in an OT analysis the respective constraint (e.g., STRESSFoc) would be part of
the grammar, and its violation would thus target a grammatical constraint, and violations may
therefore lead to ungrammaticality. As concerns the relation between acceptability and con-
textual felicity, Hoot (2016: 354) interprets the rather high scores of utterances violating the
FPR (see Section 2.2) as indicating a difference between acceptability and contextual felicity
(where infelicitous utterances still score in the mid-range of the acceptability scale, i.e., infe-
licity does not imply unacceptability).
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Examples for the claim that the FPR holds for Spanish, which we have already
seen above, are Zubizarreta’s (1998) formulation of the FPR, which she extends to
Spanish, Gabriel’s (2010) STRESSFOC constraint, or Bosque & Gutiérrez-Rexach’s
(2009: 681f.) minimal pair. Furthermore, Olarrea (2012: 606) states that in Spanish
“the highest syntactic node marked as focus must dominate the constituent that con-
tains the Nuclear Stress [...]”. Feldhausen & Vanrell (2015: 124-125) and Heidinger
(2015: 118) propose constraint rankings for Spanish in which STRESsFocus is domi-
nated by no other conflicting constraint, suggesting a close relation between focus and
prosodic prominence in Spanish.

Beyond Spanish, we do not have to look far for other languages for which the
validity of the FPR has also been postulated. Samek-Lododvici (2016: 217) assumes
that in English and Italian, STRESSFocus dominates all other constraints it conflicts
with (STAY, RIGHTSTRESS). By contrast, he also discusses languages in which STRESS-
Focus plays a lesser role in the sense that optimal candidates, i.e., grammatical sen-
tences, violate STRESSFocus. For instance, in the Bantu language Northern Soto, there
is no requirement “to highlight the focus prosodically” (Zerbian 2006: 165). Another
example of a language which is said to lack any prosodic manifestation of focus is
Wolof, spoken in Senegal, Gambia, and southern Morocco, which is characterized by
a “lack of any specific intonation for utterances containing a focus” (Rialland & Robert
2001: 897). Instead, focus marking is achieved by morphological means: “One of the
characteristic features of Wolof grammar is the expression of information structure in
the verbal morphology” (Rialland & Robert 2001: 895). Biiring (2009: 205) argues —
based on a cross-linguistic survey of focus realization — that a prominence-based the-
ory of focus is on the right track, but that prominence is not always expressed prosod-
ically. Cases reported in the literature where the FPR is violated are introduced in Sec-
tion 2.2.

2.1.2. The focus-prosody interface and the two sides of the FPR

As illustrated in Figure 1, the focus-prosody interface involves two mappings: During
the production of a sentence, a given focus-background partition is mapped onto a
prosodic form in such a way that the nuclear stress falls within the focus (see (4));
during the perception (or: interpretation) of a sentence, a given prosody is mapped onto
a focus-background partition in such a way that the nuclear stress falls within the focus

(see (5)).

Figure 1. Mapping between focus and prosody in production and perception.

Focus-background partition

Production ﬂ

Prosody

ﬂ Perception

Focus-background partition

4 FPR during production
John + bought + [a bike]r  produced as John bought [a BIKE]r
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(5)  FPR during perception
JOHN bought a bike interpreted as [JOHN]F bought a bike.

Given that the position of the nuclear stress is relevant for the focus-back-
ground partition assigned to a given sentence, we do not only expect it to be realized
within the focus domain but also that it is perceivable as such by the hearer and that it
guides the hearer’s focus interpretation. After all, one would expect that speakers
choose among different possible sentence forms in such a way that they facilitate the
hearer’s focus interpretation of the sentence. This idea is captured by the notion infor-
mation packaging (Chafe 1976; Vallduvi 1990; Vallduvi & Engdahl 1996), as de-
scribed in the following representative quote.

Information packaging [...] is a structuring of sentences by syntactic, prosodic,
or morphological means that arises from the need to meet the communicative
demands of a particular context or discourse. In particular, information packag-
ing indicates how information conveyed by linguistic means fits into the
(hearer’s mental model of the) context or discourse (Vallduvi & Engdahl 1996:
460).

Consequently, we expect the packaging done by the speaker to be noticeable
for the hearer. More precisely, if focus shapes prosody for the purpose of information
packaging, then the nuclear stress should not only be produced within the focus do-
main by the speaker but also be perceived within the focus domain by the hearer. In
other words: the prosodic form is only helpful for focus interpretation if the nuclear
stress is prominent enough to be perceived as such. The current representation of the
nuclear stress in the literature, and we do not exclude ourselves here, where the posi-
tion of the nuclear stress is unambiguously indicated by graphic means, is of course a
simplification of the typically gradual nature of differences in prosodic prominence
(see, e.g., Feldhausen et al. 2011 for a perception-based approach to the gradualness
of focal pitch accents in Argentinean Spanish, and also Roessig 2021 on categorical
vs. continuous aspects of prosodic focus marking).

It should be added that adhering to the FPR does not necessarily result in an
unambiguous signaling of the focus of the sentence. For instance, a sentence with an
SVO order and the nuclear stress placed on the final constituent, as in (6), is ambiguous

4 However, one must be cautious since formal reflexes of focus-background partition
should not be generally interpreted as focus marking devices (Mati¢ & Wedgwood 2013: 129).
Consider, for example, the transitive sentence in (i), where the subject el gato appears in sen-
tence-final position. Zubizarreta (1999) notes that this word order can only be interpreted as
el gato being the narrow focus of the sentence. However, this does not mean that the reason
for putting the subject in final position is to create a sentence form that unambiguously signals
focus-background partition.

() Se comié unraton el gato. (Zubizarreta 1999: 4232)

REFL ate a mouse the cat

‘The cat ate a mouse.’

The reason for the focused subject’s final position might be rather the alignment be-
tween focus and the unmarked sentence-final position of nuclear stress. The unambiguity of
(i) might thus rather be a consequence and not the purpose of the deviation from the unmarked
SVO order.
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between various focus-background partitions (sentence focus, VP focus, object focus),
as shown by its felicity in the context of different wh-questions.

(6) John bought a BIKE.
a. What happened?
b. What did John do?
C. What did John buy?

In this case, the position of the nuclear stress indicates that the stressed constit-
uent is part of the focus, but it does not indicate the extension of the focus domain:
focus might project from the prosodically highlighted constituent to other parts of the
sentence (see Hohle 1982: 99 and Selkirk 1984 on focus projection).® Even in such
cases the FPR has an important function in the hearer’s determination of the focus-
background partition, as it rules out several focus-background partitions: The FPR ex-
cludes interpretations of (6) as a narrow focus on an element that does not carry the
nuclear stress (e.g., [John]r or [bought]F).

2.2. Violations of the FPR

In Section 2.1.2, we have argued that the FPR makes a prediction about the relation
between focus and prosody in both production and perception, i.e., (i) the mapping of
a focus-background partition onto a certain prosodic form and (ii) the mapping of a
prosodic form onto a certain focus-background partition. Consequently, violations of
the FPR may occur during both production and perception.

A violation of the FPR during production occurs whenever the prosody (as
produced by speaker) does not correspond to the focus-background partition (as deter-
mined by the context) in that the nuclear stress lies outside the focus (see (7)).

(7)  Violation of the FPR during production
John + bought + [a bike]r ~ produced as JOHN bought [a bike]r

A FPR violation during perception (or: interpretation) occurs whenever the fo-
cus-background partition assumed by the hearer does not correspond to the prosody of
the utterance in that the nuclear stress lies outside of the assumed focus (see (8)).

(8)  Violation of the FPR during perception
JOHN bought a bike interpreted as JOHN bought [a bike]r

In the following, we will discuss several studies suggesting that violations of
both types are attested in the existing experimental literature on the focus-prosody in-
terface. Calhoun et al. (2018: 18) conducted a production experiment using a picture
description task. They report for focused subjects in intransitives in Venezuelan Span-
ish that three types of syntactic-prosodic structures were produced: subject-verb with
the nuclear stress on the verb ([S]F-V), subject-verb with the nuclear stress on the sub-
ject ([S]e-V), and verb-subject with the nuclear stress on the subject (V-[S]F). As for

5 Note, however, that the left edge of the focus domain may be signaled by an interme-
diate high phrase boundary (H-) as in Sp. Mariana miraba H- [la luna]s ‘Mariana was watch-
ing the moon’ (Hualde 2005: 261).
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the nuclear stress, the authors first determined its position auditorily and then corrob-
orated their judgments with several acoustic measures showing that the syllables clas-
sified as bearing nuclear stress exhibited greater FO maxima and longer durations as
compared to the metrically strong syllable of the other lexical item.®

Table 1 shows the relative frequencies of the three structures separately for
unergative and unaccusative verbs. In most of the cases analyzed, the participants pro-
duced structures with the focused subject in initial position. It is striking that the most
frequently produced structure is the one that violates the FPR, namely [S]--V (see Cal-
houn et al. 2018: 18). In this structure the nuclear stress is in sentence final position
and lies outside the focused subject. The data thus shows a surprisingly high frequency
of violation of the FPR (56% and 42% of the cases, respectively).

Table 1. Information focus on subject in intransitives (relative frequency; boldface indi-
cates position of nuclear stress).

[S]F-V | [S]F-V | V-[S]F
unergative 56 32 12 100 (N = 81)
unaccusative | 42 33 25 100 (N =76)
Source:  Calhoun et al. (2018: 18; modified)

Another relevant study is provided by Feldhausen & Vanrell (2015), who pre-
sent experimental production data on Spanish clefts where the nuclear stress does not
fall within the focus. The example they put forward is a simple cleft sentence where
the clefted constituent is the contrastive focus (el coche ‘the car’). According to their
prosodic analysis, the nuclear accent does not fall on the focused constituent, but on
the sentence-final XP a su vecino ‘to her neighbor’ (see (9) and Figure 2).

9) Feldhausen & Vanrell 2015: 48; adapted
No, fue  [el coche]r lo que Maria trajo a su veClno.
no it.was the car that Mary brought to her neighbor
‘No, it was the car what Mary brought to her neighbor.’

6 Surprisingly, they also found later peak alignment for nuclear syllables as compared
to stressed syllables bearing non-nuclear stress. Scaling was not taken into account.



Prosody and focus recognition in Spanish Isogloss 2025, 11(2)/4 9

Figure 2. Simple cleft sentence, where the nuclear accent (L+!H*) lies outside the focus do-
main.

FO (Hz)

L+H* L- L+H* H% L+H*  L+<H* L+!'H* L%
| | l | |

no, fue el coche lo | |que Marfa trajo a su vecino

|

Source: Feldhausen & Vanrell (2015: 48)

It should be kept in mind, however, that the cases of a mismatch between focus
and nuclear stress reported by Feldhausen &Vanrell (2015) concern cleft sentences,
which, according to their analysis, consist of two intonational phrases (IP), but not
simple (i.e., non-cleft) sentences.’

Turning to perception, El Zarka & Hodl (2021) conducted two forced-choice
perception experiments on Egyptian Arabic and asked listeners to decide which of two
auditory stimuli is a more suitable response to a given question. In the first experiment,
which is the one reported here, auditory stimuli that were produced either in a VP focus
or a subject focus context were presented as optional answers to questions targeting a
VP focus or a subject focus.® Hence, in the first condition, a VP focus question was
presented together with two lexically and syntactically identical answers, which only
differed with respect to the context in which they were originally produced; in the
second condition, a subject focus question was presented together with two lexically
and syntactically identical responses, which only differed with respect to the context
in which they were originally produced.

(10) Condition 1
Subject focus question (e.g., Who switched on the lights?)

0 Answer produced to subject focus question
0 Answer produced to VP focus question
! The L+H* pitch accent realized on focused item coche can thus be interpreted as the

nuclear stress of the first IP, which would be in perfect accordance with the FPR. The absence
of deaccentuation in the post-focal part of the cleft second IP lo que Maria trajo a su vecino
is less surprising when we consider that post-focal deaccentuation is not even compulsory
when the focal and the post-focal part of the clause are only separated by a lower-level bound-
ary (ip) and thus phrased within the same IP (Beckman et al. 2002: 17-18).

El Zarka & Ho6dl (2021: 59) refer to the VP focus question as “topic-comment ques-
tion” and to the subject focus question as “focus background question”.
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(11) Condition 2
VP focus question (e.g., What did Samira do?)
0 Answer produced to subject focus question
0 Answer produced to VP focus question

The authors measured the proportion of correct responses, i.e., the frequency
with which the focus-background partition of the answer corresponds to the focus-
background partition of the question. The main result of the experiment is that the
proportion of correct focus recognition amounts to 55.9% and is therefore only slightly
above chance level (i.e., 50%) (El Zarka & Hodl 2021: 59).°

As for their prosodic properties, the auditory stimuli are described as “espe-
cially clear examples” (El Zarka & Hodl 2021: 59) of the distinct prosodic realizations
of VP focus and subject focus. Hence, we can assume that the two realizations involve
different positions of the nuclear stress: on the subject constituent in the case of subject
focus, and within the VP in the case of VP focus. The low rate of correct focus recog-
nition in the experiment must therefore be interpreted as violations of the FPR during
perception. Stimuli with a nuclear stress outside the subject constituent were fre-
quently interpreted as answers to subject focus questions, and stimuli with a nuclear
stress outside the VP were frequently interpreted as answers to VP focus questions.

In addition to the above-mentioned studies where the attested violations of the
FPR can be clearly attributed to either production (Calhoun et al. 2018; Feldhausen &
Vanrell 2015) or perception (El Zarka & Hodl 2021), there are also studies reporting
on FPR violations that cannot be clearly localized at the level of production or percep-
tion.

Breen et al. (2010) report on a combined production and perception experiment
on the mapping between prosody and focus in (American) English. Two participants
(one speaker, one listener) sat at two different computers in the same room. The
speaker had to produce answers to questions for the listener, and the listener then had
to indicate which question the speaker was answering (Breen et al. 2010: 1066). The
experiment included seven experimental conditions resulting from the crossing of two
focus types (contrastive vs. non-contrastive) and four focused constituents, i.e., whole
sentence (only non-contrastive), subject, verb, and direct object (Breen et al. 2010:
1053). The speakers’ productions were analyzed with respect to several prosodic pa-
rameters, and four of them (mean FO, maximal FO, duration and intensity) differenti-
ated subject focus, verb focus, and object focus from each other in terms of prosodic
form (Breen et al. 2010: 1067, 1069). As to the perception part of the results, listeners’
overall accuracy was 55% (Breen et al. 2010: 1073), i.e., in 55% of the responses the

o In Roettger et al. (2019), listeners were presented with one gquestion prompting a spe-
cific focus structure (e.g., narrow subject focus) and two answers that were either produced in
the context of this question (narrow subject focus) or in the context of another question (e.g.,
broad focus). The task was to choose between the two answers, and, simplifying somewhat,
the authors measured how often the focus prompted by the question matched the focus of the
chosen answer. Although their stimulus material includes utterances produced under narrow
focus on the subject and narrow focus on the object (Roettger et al. 2019: 844), in their presen-
tation of the results no distinction between these two types of narrow focus is made. As a
consequence, we cannot compare how often an utterance with a nuclear stress on constituent
A is interpreted such that A is not part of the focus (which would constitute a violation of the
FPR during perception).



Prosody and focus recognition in Spanish Isogloss 2025, 11(2)/4 11

listeners chose the same question as the one provided to the speaker as a preceding
context. Given that sentence focus items were excluded from this analysis, the chance
level of correctly identifying the focused constituent (subject, verb, or object) was 0.33
(Breen et al. 2010: 1073). The fact that the accuracy rate is above chance level is suf-
ficient for the authors to conclude that “listeners were highly successful” in determin-
ing the focus location (Breen et al. 2010: 1078). With respect to the predictions of the
FPR, however, the results show that in a large number of cases the focus is not cor-
rectly recognized and the FPR is violated. Although the authors do not elaborate on
whether the lack of accuracy is due to production or perception, they give one im-
portant hint: Items where the focus was correctly recognized and those where the focus
was not recognized have very similar prosodic properties (Breen et al. 2010: 1067).
This suggests that the failure to correctly recognize the focused constituent results
from a violation of the FPR during perception. But unlike in El Zarka & Hodl (2021)
the stimuli for which the focused constituent had to be indicated were not a priori
controlled for with respect to their prosodic well-formedness or prototypicality. Hence,
it cannot be decided with certainty whether the violations of the FPR reported in Breen
et al. (2010) occur during production or perception.

Regarding focus recognition in German, Kriiger (2009) reports on a combined
production and perception experiment, where auditory stimuli were created in the pro-
duction experiment and then used in the perception experiment: How often does the
contextual question assumed by the listener correspond to the actual question the
speaker was presented with in production? In the perception part, the listeners heard
S-AUX-0-V sentences and were asked to choose between four different questions as
possible preceding contexts (Kriiger 2009: 66). These questions elicit four different
focus structures: sentence focus, information focus on the object, contrastive focus on
the object, and contrastive focus on the subject (Kriiger 2009: 43). The accuracy rates
in focus choice strongly depend on the focus structure of the stimulus: they are highest
for contrastive focus on the subject (99.1%), followed by contrastive focus on the ob-
ject (60.5%), sentence focus (57.8%), and, finally, information focus on the object
(49%) (Krhger 2009: 71). As concerns the FPR, these results show that violations of
the FPR rarely occur in the case of contrastive focus on the subject. The remaining
accuracy rates can, however, not be interpreted with respect to the FPR, since it is
unclear whether incorrect focus choices for stimuli with information focus on the ob-
ject are due to interpretations of the subject as focus (= violation of the FPR) or inter-
pretations as contrastive object focus (= no violation of the FPR).

Another study reporting violations of the FPR which cannot be clearly at-
tributed to one of the two mappings is Hoot (2016). In this study, acceptability judge-
ments from Mexican raters were collected for different combinations of word orders
and stress patterns in the context of wh-questions targeting either the subject or the
object as focus. Besides stimuli where focus and nuclear stress coincide (following the
FPR), Hoot also tested the acceptability of mismatches, i.e., stimuli violating the FPR.
The results in Table 2 and 3 show that these stimuli receive relatively high scores (3.29
and 3.26 on a 5-point Likert scale with 5 as the best score) (see Hoot 2012; 2017 for
similar results). Additionally, in the case of the focused subject, stimuli with a mis-
match receive higher scores than stimuli where the focused subject ends up in sentence
final position via p-movement.
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Table 2.  Acceptability scores for focused subjects (information focus).

Structure Mean rating

V-dO-[S]r 2.83(SD =1.0)

[S]F-V-dO 4.43 (SD = 0.7)

[S]F-V-dO 3.29 (SD = 1.0) Violation of FPR!

Source:  Hoot (2016: 352; adapted)

Table 3. Acceptability scores for focused direct objects (information focus).

Structure Mean rating

S-V-iO-[dO]r 4.08 (SD = 0.6)

S-V-[dOJ¢-iO 4.23 (SD = 0.6)

S-V-[dO]¢-iO 3.26 (SD = 0.9) Violation of FPR!

Source:  Hoot (2016: 353; adapted)

The results presented in Table 2 and 3 do not show violations of the FPR during
production, since the stimuli with a mismatch are not spontaneous data, but material
produced for the sake of being used as experimental stimuli. At the same time, the
results also do not show violations during perception, because the experimental task
does not involve the assignment of a focus-background partition to a stimulus with a
certain prosodic form. What these results do indicate, however, is the vulnerable status
of the FPR. If the FPR were invulnerable and STRESSFocus a highly ranked constraint
(and thus had a high violation cost), we would expect a greater impact on the accept-
ability of the respective sentences. Interestingly, Hoot (2016: 354) does not interpret
the rather high scores of mismatches as hints towards the vulnerability of the FPR;
instead, he interprets the scores as indicating a difference between acceptability and
contextual felicity (where infelicitous stimuli still score in the mid-range of the scale).

2.3. Interim summary and the contribution of our study

It is widely accepted that the FPR mediates the relation between focus and prosody.
However, there are hints in the existing literature that violations of the FPR do occur
and that these violations may happen during either production or perception. In the
following we will present an experiment on focus recognition and FPR violations in
Spanish (Gabriel & Heidinger 2022) and a novel post-hoc study to determine whether
the observed violations occur during perception or production.

Our study is similar to the ones by Breen et al. (2010) and Krilger (2009) in
that we use relatively unfiltered semi-spontaneous production data (i.e., not just pro-
totypical items). One difference to Breen et al. (2010), however, is that production and
perception do not take place in one run but are separated in time (even widely). The
key difference compared to both Breen et al. (2010) and Krtiger (2009) is that for some
of our stimuli, we examined the relationship between prosodic properties and accuracy
in focus recognition and can thus determine whether violations of the FPR in our data
are more likely to occur during production or during perception.
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This also sets us apart from El Zarka & Hodl (2021), who only tested prosod-
ically “good” stimuli during perception (which is why the violations they observed can
only result from perception). Conversely, we also go beyond Calhoun et al. (2018) as
their data contain violations of the FPR during production, but no perceptual data are
available for these utterances with respect to focus recognition.

3. A perception experiment testing focus recognition

3.1. Method and data sources

In Gabriel & Heidinger (2022), we conducted a forced-choice perception experiment
with auditory stimuli (77 different stimuli in total) in which participants listened to a
target sentence as an audio file and were then asked to indicate which of two wh-
questions (presented in written form) was more suitable as the preceding context of
the sentence they had heard. One wh-question targeted the subject as a narrow focus,
the other one targeted the direct object. The auditory stimuli stem from a previous
production experiment with speakers of Argentinean Spanish and were produced ei-
ther as an answer to a question targeting the subject or a question targeting the direct
object as a narrow focus. As the FPR predicts that the nuclear stress is perceived within
the focus, we took the participants’ choice of the respective question as indication of
their focus interpretation.

This gives us four combinations of the focus in the stimulus and the perceived
focus in the perception experiment (see Table 4). If the FPR were followed by the
speakers in the production experiment and by the listeners in the perception experi-
ment, then two foci should match (= vFPR). Consequently, we counted every instance
where the perceived focus does not correspond to the focus of the stimulus as a viola-
tion of the FPR (= *FPR).

Table 4. Obedience and violation of the FPR

Stimulus Interpretation [subject]r | [direct object]r
[subject]r vFPR *FPR
[direct object]r *FPR v FPR

In addition to the focused constituent the stimuli also varied with respect to the
focus type, i.e. whether the stimulus was produced in the context prompting a contras-
tive focus or an information focus. Furthermore, we recruited participants from two
different varieties of Spanish: native speakers of European vs. native speakers of Ar-
gentinean Spanish.'® Our concern, however, was not diatopic variation in the area of

10 Participants were asked where they had spent most of their life. Argentineans could
choose between provinces; most of them selected Rio Negro (65%) followed by Neuquén
(28%). Note in this context that the varieties spoken in the northern Patagonian provinces do
not substantially differ from Buenos Aires Spanish at the intonational level, i.e., they exhibit
the same tonal inventory (see Prieto & Roseano 2009-2010). However, the prosody of other
Argentinean varieties, e.g., those of Cérdoba and Tucuman, crucially differs from the one of
the variety spoken in the capital (Teran & Ortega-Llebaria 2017; Gabriel 2021). Spaniards
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focus marking and focus recognition per se, since this would require testing a larger
number of varieties. Instead, European Spanish served as a comparative variety that
allows to test whether listeners of the variety in which the stimuli were produced rec-
ognize the focus better than listeners who speak a variety with different prosodic fea-
tures. In our post-hoc study, which aims to determine whether violations of the FPR
occur during perception or production, we will again refer to the two varieties (Section
4).

The above considerations result in a design with three factors (independent
variables), with two levels each: focus type and focused constituent as within-subjects
factors, and variety spoken by participants as a between-subjects factor. The factors
are given in (12), and the experimental conditions of the stimuli in (13).

(12) a. Focused constituent (Subject vs. direct object)
b. Focus type (Contrastive vs. information focus)
C. Variety spoken by participants (European vs. Argentinean Spanish)

(13) Condition 1: [S]ce-V-dO
Condition 2: S-V-[dO]cr
Condition 3: [S]ir-V-dO
Condition 4: S-V-[dO]ir

Note that in some stimuli for the conditions with subject focus (i.e., Conditions
1 and 3) the direct object is followed by some other postverbal constituent (locative
adjunct or indirect object). Crucially, the stimuli used in the post-hoc analysis reported
in Section 4 are of this type and the direct object is followed by an indirect object. For
ease of exposition, we will use S-V-dO as a unified representation in Section 3.

The dependent variable was the participants’ choice between two wh-ques-
tions, based on which of the questions s/he considered more suitable as the preceding
context of the sentence. Based on this choice, we calculated the accuracy, i.e., the rate
of correspondence between the focus in the respective stimulus and the focus as indi-
cated by the participants’ choice (v'FPR in Table 4).

A total of 90 persons participated in the experiment: 40 monolingual native
speakers of Argentinean Spanish and 50 monolingual native speakers of European
Spanish. The participants were unfamiliar with the experiment’s purpose and the un-
derlying concepts. The experiment was presented in a web-based environment using
the experimental software Limesurvey. It was self-paced, but participants were in-
structed to listen to the stimuli not more than three times.

3.2. Results

In the perception experiment, we collected a total of 990 judgments (on which of the
two questions was a more suitable preceding context) for each of the four conditions.
This amounts to a total of 3960 judgments for the subsequent analysis. First, we ex-
amined how often the focus of the stimulus (as controlled in the production experi-
ment) and the focus according to the selected question coincide. Across all 90 partici-

could choose between autonomous communities; most of them selected Andalucia (48%) fol-
lowed by Comunidad de Madrid (20%).
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pants, the average accuracy amounts to 70% (SD = 11.2). Thus, on average the per-
ceived focus corresponds to the focus of the stimulus in 70% of the answers (the ac-
curacy is thus clearly above the chance-level of 0.5). This means in turn that in 30%
of the answers the two foci do not correspond, which we count as violations of the
FPR (see Section 2.2). Table 5 shows the frequency with which stimuli with subject
focus were perceived as subject focus and how often stimuli with object focus were
perceived as object focus (shaded cells indicate correct focus recognition).

Table 5. Confusion matrix.

Stimul INErpretation | o\ ipject]= | [direct object]s
[subject]r 78% 22% 100%
[direct object]r 37% 63% 100%

Second, we observed that the accuracy varies to a considerable degree once the
factors focused constituent, focus type, and variety are considered (see Table 6).

Table 6.  Accuracy of focus choice in % (perception experiment).

Conditions Argentina Spain
1 [S]cr-V-dO 94 81
2 S-V-[dO]cr 82 60
3 [S]ir-V-dO 68 70
4 S-V-[dO]Jir 70 43
Average 78 64

Accuracy is significantly higher for stimuli with contrastive focus than for
stimuli with information focus, it is also significantly higher for stimuli with subject
focus than for stimuli with object focus, and for listeners from Argentina than for lis-
teners from Spain (see Gabriel & Heidinger 2022 for the inferential statistics and a
detailed discussion of these results including the differences between contrastive and
information focus, between subject and object focus, and between the two groups of
listeners).

Finally, we observed considerable variation in accuracy among the stimuli of
one and the same condition. Figure 3 gives the accuracy rate of each stimulus used in
the experiment; each panel represents one condition and accuracy is shown separately
for listeners from Argentina and Spain. The variation in accuracy is smaller for stimuli
with contrastive focus than for stimuli with information focus.
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Figure 3. Accuracy (%) per stimulus for four conditions.
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The obvious question is whether the results from the perception experiment
may provide new insights into the locus of the violations, i.e., whether they take place
during production or perception. With respect to this question, the variation in accu-
racy among the stimuli of one and the same condition plays an important role. Since
the syntactic shape of the stimuli is fixed as S-V-dO (with an additional postverbal
constituent in some stimuli for subject focus), prosody is the obvious suspect for the
variation in accuracy shown in Figure 3. Crucially, the variation in accuracy allows us
to determine whether accuracy depends on the stimuli’s prosodic properties in that
prosodically well-formed or prototypical stimuli receive higher accuracy scores than
non-prototypical stimuli. If prosody predicts accuracy, we may assume that the viola-
tions occur already during production. If prosody does not predict accuracy, we may
assume that the violations occur during perception. To determine which of these two
scenarios holds true, we conducted a post-hoc analysis of the prosodic properties of a
subset of our stimuli and connected the stimuli’s prosodic properties with their accu-
racy. This analysis is presented in Section 4.

4. Prosody as a factor for focus recognition
In the following, the reader is provided with the relevant information on the prosodic

post-hoc analysis performed on the stimuli judged by listeners from Spain and Argen-
tina in the perception experiment described in Section 3.
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4.1. Prosody and accuracy

We performed a prosodic post-hoc analysis on 30 syntactically and lexically identical
stimuli of the form Maria le da el diario a su hermano ([S]r-V-dO-iO). All 30 stimuli
were evaluated in the previously described perception experiment with regard to the
correct recognition of the subject focus. Figure 4 shows the variation in accuracy rate
of these 30 stimuli.

Figure 4. Accuracy rate of 30 stimuli used in post-hoc analysis (red = information focus;
grey = contrastive focus).
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Given the otherwise identical external form of the stimuli, the considerable dif-
ferences (between 56 and 96%) in accuracy rate of the subject focus are essential when
it comes to determine the locus of FPR violations: If the different accuracy rates cor-
relate with the prosodic shape of the stimuli, it can be assumed that low accuracy rates
are caused by violations of the FPR during production. If, by contrast, there are no
respective correlations, it can be assumed that the participants misinterpreted prosod-
ically well-formed stimuli and that the FPR violations occur during perception. Given
that in Argentinean Spanish clause-initial focused subjects are typically marked
through a tritonal pitch accent consisting of an FO rise and fall within the temporal
limits of the metrically strong syllable, i.e., L+H*+L (Gabriel et al. 2010; see also
Toledo 1989 and Lang-Rigal 2011), a canonical realization of a stimulus with a subject
XP focused in situ should include both a high (H) and a low (L) target aligned with
the stressed syllable of the focused XP. The post-focal material should be produced as
a low FO plateau, i.e., with post-focal deaccentuation. An example is given in Figure
5. Note that a low intermediate phrasal boundary (L-) is set at the right edge of the
focus domain.
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Figure 5. Canonical realization of a stimulus produced under the subject-focus condition
with a focal pitch accent L+H*+L. Tiers (from top to bottom): (i) positions of the
H and L targets; (ii) boundary tones; (iii) pitch accents; (iv) phonetic transcription
(syllables); (v) orthographic transcription (words). Here and in the following fig-
ures, metrically strong syllables lacking noteworthy pitch movements are anno-

tated using the star symbol ‘*’ without any tonal specification.

e

250 * g T

FO (Hz)

150

©

'TWW‘W*WWW.\\‘Wwwmf:mm«mmM

| W
ww |
Hl‘ ‘

: us ’H‘N g

tl 0‘”1

u m&w
H W

j T
m(m. i

Wi

7 e ' ‘m ’mﬂi
1001 fath MMW\ W
H
—
L- L-L!
1]
L+H*+L * * *
ma ci le dagl dja rjoa | su |er ma ng
Maria le da el diario a| su hermano

As expected, the stimulus depicted in Figure 5 attained a high accuracy rate in
the perception experiment: 91%. The remaining 9% of erroneous interpretations as
object focus should be interpreted as cases of mismatches caused by violations of the
FPR in perception. By contrast, a non-canonical realization with a delayed peak
(L+<H%*) as the one represented in Figure 6 is only correctly recognized as subject
focus in 60% of the cases. We interpret the remaining 40% cases as mismatches caused
by violations of the FPR in production. As can be seen in Figure 6, the alignment
properties of both the H and the L target crucially differ from those of the stimulus
depicted in Figure 5.1! In addition, the low target (L) does not mark the end of the
focused word Maria but is considerably shifted to the right. Further, the post-focal

stretch comprises an L* pitch accent, i.e., it is not entirely deaccented.

1 Figures 5-10 were produced using Praat (Boersma & Hayes 2021).
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Figure 6. Non-canonical realization of a stimulus produced under the subject-focus condi-
tion with a focal pitch accent L+<H*. Tiers (from top to bottom): (i) positions of
the H and L targets; (ii) boundary tones; (iii) pitch accents; (iv) phonetic transcrip-
tion (syllables); (v) orthographic transcription (words).
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In the remainder of this section, we first introduce the methodology of the pro-
sodic analysis performed on the data (Section 4.2), before presenting the results (Sec-
tion 4.3) and discussing them in the context of our research question, i.e., the question
of the locus of FPR violations, and the current literature (Section 4.4).

4.2. Parameters of the prosodic analysis

Based on studies showing that changes in voicing and voice quality can signal infor-
mation-structural categories such as focus (see Sluijter & van Heuven 1996;
Yanushevskaya et al. 2016), we investigated the degree of (de)voicing of the post-
focal domain as a possible indication of the information-structural category back-
ground as part of an exploratory analysis. In this vein, we followed the standard as-
sumption that the degree of voicing is higher in more prominent parts of speech as in
e.g., focused constituents, which, in turn, means that non-focal material should tend to
be devoiced. This criterion was operationalized using the Praat function Voice Report
(Fraction of locally unvoiced frames). An example is given in Figure 7.
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Figure 7. Post-focal devoicing at a rate of 26.44% (Fraction of locally unvoiced frames). The
highlighted portion of the utterance, which corresponds to the post-focal stretch of
speech, shows missing glottal pulses as a correlate of devoicing.
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The remaining prosodic cues of the focus-background articulation we consid-
ered, namely FO alignment and scaling as well as duration, were inspired by Vanrell
et al. (2013). Regarding the FO-related parameters, we took into account, first, the
alignment of the focal pitch peak (H*) and the following L target as either part of the
tritonal L+H*+L pitch accent or the intermediate boundary tone L- (14-16), second,
the scaling of the focal pitch accent (17), and, third, the steepness of the FO descent
following the focal high target (18). As concerns alignment, the following three pa-
rameters are considered:

(14) AlignH-c]: alignment of the high target with respect to the stressed syllable o,
i.e., position of H* expressed as the percentage (%) of the duration of o

(15)  AlignL-XP]: alignment of the low target with respect to the focused constitu-
ent XP, i.e., position of L (trailing tone of L+H*+L or L-) expressed as the
percentage (%) of the duration of XP

(16) AlignL-c]: alignment of the low target with respect to the stressed syllable o,
i.e., position of L (trailing tone of L+H*+L or L-) expressed as the percentage
(%) of the duration of &

For all three alignment-related parameters given in (14-16), the lower the per-
centage value, the better the focus should be recognized. Note that the percentage can
be below or above 100%, depending on the position of the respective target in relation
to the stressed syllable or focused constituent. For instance, with a tritonal L+H*+L
pitch accent the peak is obligatorily located within the temporal limits of the metrically
strong syllable, which means that the value for (14) AlignH-c] is below 100%. With a
rising L+H* pitch accent, whose peak is located around the end of the stressed syllable,
the value is around 100%, and, finally, in case of a delayed pitch peak (L+<H*) the



Prosody and focus recognition in Spanish Isogloss 2025, 11(2)/4 21

value is necessarily greater than 100%. In Figure 8, the three alignment-related param-
eters (14-16) are exemplified by means of a non-canonical realization of a clause-
initial focused subject XP with a delayed pitch accent.

Figure 8. Alignment-related parameters illustrated with the example of an L+<H* pitch ac-
cent: AlignH-c], AlignL-XP], and AlignL-c].
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Note that the phonological analysis of the low target highlighted in Figure 8 in
terms of ToBi labels is not relevant at this point. Following the analysis of Argentinean
Spanish proposed by Gabriel et al. (2010), this L tone either can be part of the tritonal
pitch accent L+H*+L or correspond to a low intermediate boundary tone L- indicating
the end of the focused constituent. In European Spanish, which lacks tritonal pitch
accents and signals focus through early-peak alignment of the bitonal rising pitch ac-
cent (i.e., L+H*; see Face 2002a; 2002b), this low target can only be interpreted as an
L- boundary tone. However, we are only concerned here with the phonetic surface of
the FO contour.

The scaling of the focal pitch accent and the steepness of the fall are operation-
alized as described in (17) and (18), respectively.

(17)  Scaling: pitch difference between the high (H) and subsequent low (L) target
(in semitones)

(18)  Steepness: relation between the pitch difference between H and L (in semi-
tones) and the distance between H and L (in milliseconds), i.e., the quotient
resulting from dividing the pitch difference H-L (st) by the distance H-L
(ms)

It holds for both scaling and steepness that the higher the corresponding value,
the better the focus should be recognized. In Figure 9, these two parameters are illus-
trated with the example of a canonical realization of a clause-initial subject-focus XP
marked through a L+H*+L pitch accent.
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Figure 9. Scaling and steepness of the fall illustrated with the example of an L+H* +L pitch
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Turning to the durational properties of the stimuli used in the perception ex-
periment, we considered the duration of the nuclear syllable of the focused constituent
in relation to the first stressed syllable of the post-focal domain (i.e., the quotient re-
sulting from the division of the two durations). This is exemplified in Figure 10. We
expect that a longer duration of the stressed syllable of the focused constituent as com-
pared to the duration of the following stressed syllable results in a better recognition
of the focus. In other words, the greater value of the quotient resulting from the divi-
sion of the two durations, the better the focus should be recognized.

Figure 10. Duration of the nuclear syllable of the focused XP (here: 224 ms) in relation to the
first stressed syllable of the post-focal stretch (here: 100 ms).
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In addition to the measures performed on the 30 stimuli according to the pa-
rameters outlined so far, we annotated the pitch accents and boundary tones in accord-
ance with the labeling system “Tone and break indices” for Spanish (Sp_ToBI, fol-
lowing Hualde & Prieto 2015 as well as Gabriel et al. 2010 regarding the labeling
conventions for Argentinean Spanish).

Note that these parameters involve both prominence and alignment in the sense
of Féry (2013). While scaling, steepness, and duration are related to prominence (see
Fery 2013: 685), AlignL-XP] concerns the alignment of L (i.e., the trailing tone of
L+H*+L or a boundary tone L-) with the right edge of the focused constituent.
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4.3. Results

In this section, we connect the accuracy rates from the perception experiment with the
results of both the phonetic measurements introduced in Section 4.2 and the ToBI an-
notation (the Appendix provides for each of the 30 stimuli the phonetic measurements,
the ToBI annotation and the accuracy rate). Starting with the pitch accents realized on
the focused constituent [Maria]r, it is noticeable that the stimuli produced with a ca-
nonical tritonal L+H*+L pitch accent attained the highest mean accuracy rate, while
those of the stimuli produced with one of the less canonical bitonal pitch accents
(L+H*, L+<H*) were lower. In Table 7, below, the absolute frequency and the mean
accuracy rates are given for each of the three pitch accents.?

Table 7.  Absolute frequency and mean accuracy rate (%) for the pitch accents L+<H*,
L+H* and L+H*+L.

Pitch accent L+<H* L+H* L+H*+L
n 4 12 14
Spain (%) 65.0 76.0 87.1
Argentina (%) 66.3 88.8 97.1
Spain + Argentina (%) 65.6 81.7 91.6

Since Sp_Tobl labels are only abstract representations of the alignment and
scaling properties of the FO excursion related to the temporal limits of the stressed
syllable, it is not surprising that the expectations formulated in Section 4.1. regarding
the individual prosodic parameters are reflected in the results. For instance, as illus-
trated in Table 9 in the Appendix, the AlignH-c] values for the “best-rated” group of
stimuli, i.e., those marked through the canonical L+H*+L pitch accent, range between
29 and 66% (mean = 49%), i.e., they are all considerably below 100%, meaning that
the pitch peak and the subsequent fall occur within the temporal limits of the stressed
syllable. The Sp_ToBI labels are consequently not included as factors in the statistical
analysis, since they are mirrored in the results obtained from the measurements per-
formed on the data with respect to the FO-related parameters introduced in Section 4.2.

To determine which of the FO-related parameters have the greatest effect on
focus detection and how duration and voice quality relate to this, we conducted in a
first step a multiple linear regression analysis (with fixed factors) including all seven
prosodic parameters. Although the analysis identifies several parameters as significant
factors for focus recognition, it also shows substantial signs of multicollinearity, as
indicated by extremely high VIF values (VIF = variance inflation factor) for certain
predictors in the model, i.e., Scaling: 6.689366; Steepness: 6.833440; AlignL-c]:
39.224422; AlignL-XP]: 49.975922 (as tested by the “vif” function from the car pack-
age in R; Fox & Weisberg 2019). VIFs above 5 warrant some caution while values
above 10 are indicative of serious collinearity. Given this collinearity of predictors,
the requirements for a multiple linear regression analysis are not met. We therefore
proceed with a relative weight analysis (Johnson 2000) as an alternative. The relative
weight is the proportionate contribution of each predictor to R2, i.e., the amount of

12 Since the number of participants in the perception experiment was not the same for
Spain and Argentina, the accuracy for Spain + Argentina does not necessarily amount to the
mean of the accuracy for Spain and the accuracy for Argentina.
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observed variability that is accounted for by the predictors. Additionally, the analysis
of significance of relative weights was calculated (Tonidandel et al. 2009; we used the
web application Tonidandel & LeBreton (n. d.) and did back up checks using R for
relative weights and R2). Separate analyses were conducted for three data sets: partic-
ipants from (i) Spain and Argentina, (ii) Spain only, (iii) Argentina only.

The prosodic parameters account for about 80% of the variability of accuracy
(R2 = 0.8075), which indicates that prosody has a strong impact on accuracy. Table 8
shows the relative weights of the seven prosodic predictors calculated on the basis of
the whole data set (i). As shown by the relative weights in Table 8, the alignment-
related parameters AlignL-c], AlignL-XP], and AlighH-c] as well as the duration-re-
lated parameter Duration have the strongest impact on accuracy. Hence, both promi-
nence and alignment seem to play a role in focus recognition (although the impact of
the prominence related parameters Scaling and Steepness is minimal).

Table 8. Relative weights of prosodic predictors for accuracy (participants from Argentina
and Spain; significant predictors in bold face).

Variables Raw Relative Weight | Rescaled Relative Weight

Scaling 0.0259 3.21
Steepness 0.031 3.83
Post-focal devoicing 0.0325 4.03
AlignL-o] 0.1518 18.79
AlignL-XP] 0.1561 19.33
Duration 0.168 20.81
AlignH-o] 0.2422 30

In Figure 11, the rescaled relative weights of the prosodic parameters are given
as calculated on the basis of data set (ii) (participants from Spain only) and of data set
(iii) (participants from Argentina only).

Figure 11. Rescaled relative weights of prosodic predictors for accuracy.
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Looking at the impact of prosodic parameters on accuracy separately for Span-
ish and Argentinean participants, two aspects are particularly striking. While the Span-
ish participants seem to rely more strongly on the factor Duration (i.e., on the length
of the nuclear syllable of the focused XP compared to that of the following metrically
strong syllable), the alignment-based parameters AlignH-c], AlignL-XP], and AlignL-
o] are more relevant for the detection of the focus-background partition by the Argen-
tinean participants. The fact that Spaniards rely more on the duration of stressed syl-
lables than participants from Argentina do when determining the focus-background
partition of a given stimulus is probably due to the fact that in Argentinean Spanish
stressed syllables are significantly longer than unstressed syllables, whereas in Euro-
pean Spanish there is no significant difference in duration between stressed and un-
stressed syllables (Estebas-Vilaplana 2010; Gabriel & Kireva 2014).* In other words,
a significantly lengthened syllable probably sounds more salient to Spanish ears than
to Argentinian ears, which is why this cue is presumably used more for focus recogni-
tion. Regarding the question of why the alignment-based parameters are used more for
focus detection by Argentineans than by Spaniards, it can be said that the former are
more sensitive to the absence of the early alignment of the focus accent typical of
Argentinean Spanish. Turning to the parameters that turned out not to be strong pre-
dictors of focus recognition, it is noticeable that Spanish listeners seem to rely more
of the steepness of the fall H-L and on the scaling of the focal pitch accent than Ar-
gentinean listeners do. The greater sensitivity of Spanish listeners to the sharp pitch
drop after the focal high tone might be explained by the fact that it is more salient to
the ears of Spanish listeners, since Argentinean listeners, whose native tone repertoire
includes the tritonal pitch accent L+H*+L with its obligatory fall after the pitch peak
within the limits of the stressed syllable, are more accustomed to such tonal move-
ments. However, it is surprising that Argentineans react more sensitively to scaling
than Spaniards, as the former have a scaling-based contrast in their tonal system with
the functional opposition L+H*+L (used to signal contrastiveness and emphasis) vs.
L* (used as a phrase-final nuclear accents in unmarked contexts; see Feldhausen et al.
2011). This requires further research; the same holds true for the question of why Ar-
gentines react slightly more sensitively to post-focal devoicing.

4.4. Discussion

The FPR is often described as a robust mapping mechanism between prosody and in-
formation structure. Nevertheless, violations of the FPR are not infrequent (Kriiger
2009; Breen et al. 2010; Calhoun et al. 2018; El Zarka & Hodl 2021; Gabriel &
Heidinger 2022). Given that violations of the FPR may occur during production or
perception/interpretation, the question emerges at which mapping FPR violations pri-
marily occur. The prosodic analysis of 30 syntactically and lexically identical stimuli
has shown that the accuracy rate of a given stimulus strongly depends on the prosodic

13 A similar result was reported for Lecce Italian by Vanrell et al. (2013: 215), who at-
tribute the increased duration of the tonic syllable to the complexity of the (rising-falling) FO
movement, which, in turn, resembles the Argentinean one. The role of the stressed syllable’s
increased duration under certain conditions in Peninsular Spanish such as verum focus was
pointed out by Escandell-Vidal (2011). Durational differences between stressed accented,
stressed unaccented, and unstressed syllables in Castilian Spanish are reported in Prieto et al.
(2012).
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properties of that stimulus (see Section 4.3). Since prosody predicts accuracy, we must
conclude that the violations of the FPR occur already during production. If prosody
had no impact on accuracy, we would have to assume that the violations occurred
during perception.

The conclusion that in our data violations of the FPR happen primarily during
production is in line with recent studies on the prosody-focus interface which also
detect such violations during production. Calhoun et al. (2018) and Feldhausen & Van-
rell (2015) presented data from production experiments where the nuclear accent does
not fall on the focused constituent. In comparison to these two studies the present paper
adds the value of combing a prosodic analysis of production data with data on focus
recognition. El Zarka & HOdI (2021), by contrast, have identified violations of FPR
primarily during perception. The authors report that auditory stimuli which are “espe-
cially clear examples” (El Zarka & Hodl 2021: 59) show low rate of correct focus
recognition. Although such cases cannot be excluded for our data set, they must be
rather infrequent.

The result that focus recognition mainly depends on the prosodic properties of
the stimuli (and that violations of the FPR thus tend to occur during production) raises
further questions about the distinction between prominence vs. alignment as two types
of focus realization (Féry 2013). According to Féry (2013: 685), a prominent constit-
uent is realized with acoustic correlates (duration, pitch, intensity) that increase its
perceptibility, which links prominence directly to focus recognition. No such increase
in perceptibility is mentioned for aligned constituents. It would therefore be interesting
to scrutinize the role that prominence and alignment play in focus recognition. In the
perception experiment (Gabriel & Heidinger 2022), we counted as violations of the
FPR all cases where the focus of the stimulus and the perceived focus do not coincide.
Since this way of determining FPR violations does not consider the prosodic properties
of the stimuli, it is not sensitive to the distinction between prominence and alignment.
In the post-hoc analysis, however, we did determine the impact of several prosodic
parameters on focus recognition. While most of them are related to prosodic promi-
nence (in Féry’s terms), e.g., duration, the alignment of the L tone with the focused
constituent (AlignL-XP]) is most probably linked to the alignment between the fo-
cused constituent and a boundary tone. Crucially, the results reported in Section 4.3
show that this alignment related prosodic parameter has a considerable impact on focus
recognition — and it has a stronger impact than some prominence related parameters
(e.g., scaling, steepness).

On a more general level the study of violations of the FPR broadens our under-
standing of interface phenomena and helps us understand whether the vulnerability of
interfaces (see, e.g., Sorace 2012) not only refers to second language (L2) learning and
language contact but also extends to monolingual language use and whether the re-
spective mappings at the interfaces are symmetrical. The results from our study sug-
gest that in Spanish, the interface between prosody and focus indeed shows some vul-
nerability in that violations of the FPR are not infrequent. Moreover, our data suggests
for Spanish that the two mappings at this interface are not equally vulnerable, as vio-
lations primarily occur during production. In light of the distinction between promi-
nence and alignment in focus realization (Féry 2013), we should add that our view of
interface vulnerability is rather broad. It includes cases where prosodic means for fo-
cus realization are used, but do not suffice for correct focus detection. If the focused
constituent and a prosodic boundary are aligned but this alignment does not signal
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focus, we would still consider this a case of interface vulnerability since information
is lost at the prosody-focus interface.

Further, the outcomes of the present study are also relevant for the ongoing
discussion on focus marking. Previous studies on the predictive power of sentence
form in Spanish suggest that sentence forms often remain ambiguous with respect to
focus-background partition (see Heidinger 2016 and 2018, based on data collected in
production experiments). Dufter & Gabriel (2016: 422) also point out that sentences
without further context often remain ambiguous regarding the information-structural
reading they convey. In the same vein, Zimmermann & Onea (2011: 1658) state that
ambiguity with respect to focus-background partition is a frequent and even expected
property of sentence form. According to these authors, it is expected due to the nature
of the category focus, which is a cognitive category that operates at the level of infor-
mation structure and not a genuine linguistic category. The main result of the present
study, i.e., that focus is not always prosodically signaled in an unequivocal way, is
fully in line with the above characterizations of focus marking. Evidence pointing in
the same direction have been reported in Gili-Fivela (2009) and Borras-Comes et al.
(2014) with respect to the discrimination between sentences with and without contras-
tive focus based on prosodic cues.

5. Conclusions

Starting from the observation that the focus prominence rule is frequently violated in
Spanish (Gabriel & Heidinger 2022), we addressed the question of whether these vio-
lations occur primarily during production or perception. To answer this question, we
conducted a post-hoc prosodic analysis of 30 stimuli and combined the results from
this analysis with the stimuli’s accuracy rate, i.e., the rate of correct focus recognition.

Generally speaking, the prosodic properties of the stimuli determine the stim-
uli’s accuracy rate to a large extent. This suggests that violations of the FPR occur
primarily during production: Prosodically “bad”, i.e., non-canonical stimuli exhibit
lower accuracy scores than prosodically well-formed ones. As an additional result, the
post-hoc prosodic analysis showed that different prosodic parameters contribute to fo-
cus recognition to a different degree (e.g., FO alignment is more important than post-
focal devoicing) and that speakers of different varieties of Spanish rely on different
prosodic cues in focus recognition.

Several issues for future research arise from the present study. As concerns
focus recognition, it would be desirable to include stimuli produced by native speakers
of European Spanish and then compare accuracy rates of listeners from Spain with
those obtained from Argentineans. More generally, the current research paradigm
could be easily expanded by including more diatopic varieties. As to the link between
prosodic properties and accuracy, it would be interesting to see which prosodic param-
eters are relevant for focus recognition when the focus is located in sentence-final po-
sition (recall that our post-hoc analysis only included sentence-initial foci). Including
sentence-final foci would then also allow to scrutinize the role of prominence vs. align-
ment in focus realization and recognition. Finally, taking into consideration the reac-
tion time during perception may highlight differences between stimuli which are pro-
sodically distinct but show similar accuracy.
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In view of the numerous violations of the FPR at the production level, it is
legitimate to ask whether it needs to be modified or even discarded altogether. Ulti-
mately, the decision depends on how the concept of the rule is defined. If it is under-
stood as an irrevocable law that applies without exception, such a rule cannot be upheld
if numerous prosodic productions fail to comply with it to varying degrees. However,
if a rule is understood more in the sense of an optimality-theoretic constraint, which
can be violated depending on its position in the constraint hierarchy (Prince & Smo-
lensky 2004; see Section 2.1.1), the FPR can easily be maintained as a valid guideline
for the prosodic realization of focus constructions.
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