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Abstract

This paper provides a survey of our knowledge of the prosody of rhetorical questions, i.e.
questions that do not require an answer and try to commit the listener to the presupposed
answer, as compared to the prosody of string-identical genuine, information seeking-questions.
The survey includes semantic literature on questions, corpus data, and experimental evidence
from production and perception experiments. It covers a range of typologically different
languages (German, English, Icelandic, Italian, Standard Chinese, Cantonese, Japanese,
French) that have different word-level and phrase-level characteristics. The main finding is.that
rhetorical and information-seeking questions differ reliably in terms of the following prosodic
characteristics: (i) FO-features (e.g., position and type of pitch accent, type of boundary tone,
as well as more global fO-parameters, depending on language type); (ii) duration / speaking
rate (rhetorical questions are typically longer / produced with slower speaking rate than
information-seeking questions). Often, but not always, rhetorical questions are produced with
non-modal voice quality.
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1 Introduction

This paper provides a survey of our knowledge of the prosody of rhetorical questions (RQs) as
compared to the prosody of information seeking-questions (ISQs). Since the literature on the
prosody of RQs is mostly limited to polar (yes/no) questions (1) and wh- (constituent) questions
(2), the paper focuses on these two question types, leaving other question types (e.g., alternative

questions, tag questions) for future studies.

(1) Polar question

Does anyone like liver?

(2) Wh-question

Who likes liver?

We take a cross-linguistic approach, comparing results from languages with (typologically)
different prosodic systems (Jun 2005, 2014). Specifically, we include four head-prominence
intonation languages (German, English, Icelandic, Italian), two head-prominence tone
languages (Standard Chinese and Cantonese), and two head/edge-prominence languages, one
containing a lexically specified pitch accent on about half of the words of the lexicon
(Japanese), one without lexical prominence marking (French). This choice of languages is
driven foremost by the availability of data.

In the remainder of this introductory section (Sections 1.1 through 1.3), we establish the
relevant semantic/pragmatic background on ISQs and RQs and on non-prosodic cues to
rhetorical meaning. Section 2 surveys insights from the non-experimental literature. Section 3
outlines the prosody of RQs vs. ISQs for the languages that have been studied experimentally
in production and/or perception. Section 4 discusses these results from a cross-linguistic
perspective, identifying differences and commonalities in how prosodic cues to rhetorical vs.
information-seeking meaning are employed across languages, both within prosodically related
languages and across typological boundaries. Finally, Section 5 provides a conclusion and

outlook.

1.1 Information-seeking questions



Information-seeking questions (ISQs, also known as neutral, literal, prototypical, or genuine
questions) perform the directive speech act of requesting information. According to Krifka
(2011: 1747), polar questions "request an answer that specifies whether the proposition
expressed by their sentence radical holds or does not hold"; the expected answer may be 'yes'
(i.e., 'there is someone who likes liver' for (1)) or 'no’ (‘there is nobody who likes liver') (see
also Groenendijk & Stokhof 1984; Karttunen 1977). Semantically, positive polar questions
hence denote the set of possible answers (or resolutions) {p, -p}; but see Biezma & Rawlins
(2012) for non-neutral 1SQs. Wh-questions "create an open proposition by leaving parts of the
description of the proposition unspecified” (Krifka 2011: 1744). The open parameter is
represented by the wh-pronoun; information about the open parameter is provided by the
expected answer (e.g., the interlocutor would provide the name of a person who likes liver as
an answer to the question in (2)). Semantically, a wh-question is represented either as a set of
propositions that would constitute felicitous answers (Hamblin 1973; Karttunen 1977
Groenendijk & Stokhof 1984) or as an incomplete expression (e.g., Hausser & Zaefferer 1979;
von Stechow & Zimmermann 1984).2

1.2 Rhetorical questions

Like 1SQs, rhetorical questions (RQs) are formally (i.e., surface-syntactically and semantically)
interrogatives, but they differ from I1SQs in discourse function. In particular, according to
Biezma & Rawlins (2017) and much previous literature, they have three main characteristics.
First, RQs do not expect an answer (Banuazizi & Creswell 1999; Hudson 1975; llie 1995;
Quirk et al. 1985; Wilson & Sperber 1988). Second, RQs have the feel of an assertion (see also
Gutiérrez Rexach 1998; Han 2002; Quirk et al. 1985; Rohde 2006; Sadock 1971). Third, RQs
do not have to but can optionally be answered (Caponigro & Sprouse 2007; Rohde 2006). As
Dehe & Braun (2020b) note, these characteristics are related: if RQs have the force (or the feel)
of assertions, then the speaker does not request an answer; however, since RQs are formally

questions, an answer is still possible.?

2 In addition to or instead of seeking information, utterances with interrogative syntax may serve other functions,
among them initiating repair, requesting confirmation or offering (Krifka 2011).

3 Note that the range of forms that have been subsumed under the label of RQs in the literature is very
heterogeneous in form, usage, and semantic meaning. RQs in this wider sense include, among others, monological

questions (see Truckenbrodt 2004 for discussion), leading questions (used as rhetorical device for persuasion, e.g.
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In a corpus study, Rohde (2006) finds that answers to RQs are overwhelmingly
confirmations and backchannels, while answers to 1SQs are predominantly yes/no-responses
(to polar questions) or statements (to wh-questions), suggesting that RQs "do not function ...
like regular questions but instead express an opinion” to which the addressee may react (Rohde
2006: 143). This fits in with Biezma & Rawlins' (2017: 304) observation that RQs are often
used to “extract a commitment to the rhetorical point” from an interlocutor (italics in original).
Also, while for ISQs there is a high degree of uncertainty as to the answer on the part of the
speaker of the ISQ, for RQs there is no uncertainty. Instead, the answer is in the common
ground and obvious to all interlocutors (Biezma & Rawlins 2017; Caponigro & Sprouse 2007;
Rohde 2006) or is intended to be added to the common ground (Biezma & Rawlins 2017).
Biezma & Rawlins (2017: 306f.) further argue that for a question to be interpreted as an RQ, it
"must conventionally indicate the speaker's attitude ... that the question they are asking is non-
inquisitive in context” (their italics). Goto (2018) further notes that there may be a continuum
between I1SQs and RQs if cues are ambiguous, and that an emotional coloring of the voice (e.g.,

a sarcastic tone of voice) may lead the listener towards an RQ interpretation.

1.3 Non-prosodic cues to rhetorical meaning of interrogatives

Various cues to information-seeking vs. rhetorical meaning have been identified in the
literature. One cue is world knowledge as well as the given situational context. For example, it
is common knowledge that the Pope is catholic, thus the question Is the Pope catholic? will
most likely be interpreted as an RQ (RQ used as retort, see fn. 3) rather than an 1SQ (Han
2002). Second, morpho-syntactic cues may serve as cues to rhetorical meaning. For example,
polar questions containing strong negative polarity items (NPIs) can only have a rhetorical
meaning (see (3a), from Han 2002: 204). In wh-questions with weak NPIs that are not c-
commanded by the trace of the wh-element only the rhetorical meaning is available (see (3b),

from Han 2002: 205). For Japanese, Goto (2018: 122) reports that the hearsay construction to-

in parliament or courtrooms, cf., e.g., llie 1995), RQs used as retorts (Schaffer 2005), and inferentially assertive
interrogatives (So does John have a car then?, Bartels 1999). The experimental studies reported on below do not
include all these forms, uses, and meanings, but are generally restricted to RQs that occur in dialogues and that
do not assert their surface propositions. We are aware that this approach inhibits a fully comprehensive account.
However, work on the prosody of RQs is generally in its infancy and to this date provides only a very limited set

of (types of) RQs and only an incomprehensive account of their prosodic realization.
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iu can be used to signal rhetorical meaning (see (3c)). Goto (2018: 121f.) furthermore mentions
the non-referential use of the noun mono 'thing' as cue to rhetorical meaning in interrogatives;
see (3d), which cannot be interpreted as 1SQ. For other languages, lexical elements such as
particles or adverbials may indicate rhetorical meaning. For English, Han (2002) argues that
after all may induce rhetorical meaning (see (3e), from Han 2002: 204). In German, optional
discourse particles indicate rhetorical meaning. In (3f), for example, from Bayer & Obenauer
(2011: 454), schon cannot have its lexical meaning ‘already’, but instead marks the question as
rhetorical, although here the rhetorical meaning also follows from world knowledge to a certain
extent. In less clear contexts, schon may have its lexical, temporal meaning. In Chinese,

questions with nandao have rhetorical meaning; see (3g), from Xu (2012: 509).

(3) Morpho-syntactic and lexical cues to rhetorical interpretation
a. Did John lift a finger to help Sam? (No!)
b. What has Sam ever contributed to the project? (Nothing!)
c. Dare ga shiru to+iu no ka.
Who NOM know  QuOT+say NMLZ Q
'Who do you say knows?'
d. Dare ga  shit+teiru mono  (desu) Kka.
Who NOoM know+PROG NMLZ  (COP) Q
'Who knows?'
e. After all, who helped Mary? (Nobody!)
f. Wer zahlt schon gerne Steuern?
Who pays PRT gladly taxes
'Who likes paying taxes! (Nobody!)'
g. Nandao zhe jiushishichang jingji (me)?
Nandao this be  market economy Q

'Is this a market economy?' (= This isn't a market economy.)

However, these cues to RQs (perhaps with the exception of world knowledge and context) may
be optional and as a consequence, an RQ may look exactly like an ISQ on the syntactic surface.
The questions in (1) and (2), for example, are felicitous as both ISQ and RQ. In informal written
language (e.g., Twitter), the rhetorical meaning may be indicated by excessive punctuation

(Zymla 2014). Crucially, in oral language, the intended meaning is encoded in the prosodic
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properties of the relevant interrogative (Biezma & Rawlins 2017; Gutiérrez Rexach 1998).
Exactly how this works is the focus of the following sections. It is important to keep in mind
from the outset that prosodic cues are not restricted to intonational cues, but comprise phonetic

cues such as duration and voice quality, too.

2 Prosodic differences between 1SQs and RQs: Introspective, theoretical and corpus

approaches

The assumption that the difference between 1SQs and RQs is cued by intonation is
uncontroversial (e.g. Biezma & Rawlins 2017; Cheng 1977; Gutiérrez Rexach 1998; Han
2002). In the semantic literature (e.g. Han 2002), the focus is generally on the intonational
realization of the final part of the utterance, i.e., (rise to) high terminus vs. (fall to) low
terminus, although assumptions diverge as to the exact realization of the terminus. The
opposition between rise and fall is found in particular for English polar questions, which
typically have rising intonation when information-seeking (Bartels 1999; Hedberg et al. 2017;
Hedberg & Sosa 2002; Pierrehumbert & Hirschberg 1990; Schubiger 1958), but are assumed
to be falling when rhetorical (Han 2002). This is related to the assumption that RQs express
assertions (like declaratives, whose intonation is also falling, but unlike genuine questions);
see Bartels (1999), Han (2002). Corpus studies do not fully confirm this difference between
ISQs and RQs argued for in the semantic literature. Banuazizi & Creswell (1999) investigated
the intonation of polar questions in telephone conversations in the American English
SWITCHBOARD corpus. They analyzed 102 polar RQs and 2106 polar 1SQs. Of the 102 polar
RQs, only 45 (44.1%) ended in a final fall (L-L%), but 57 (55.9%) ended in a final rise (H-
H%). In comparison, in polar 1SQs, 89.7% ended in a rise. The case is even less clear for wh-
questions, because information-seeking wh-questions in languages like English and German
typically have falling intonation contours (e.g., Bartels 1999; Hedberg & Sosa 2002; Hedberg
et al. 2010; Pierrehumbert & Hirschberg 1990; Schubiger 1958 for English, Grice et al. 2005a;
Kohler 2004; Oppenrieder 1988; Oppenrieder 1991; von Essen 1964 for German), and RQs are
assumed to be falling, too (Bartels 1999). In another corpus study, also for English, Hedberg
et al. (2010) analyzed 26 wh-RQs. Of these, 21 ended in falling contours but five were rising.
However, it is conceivable that the rising non-1SQs in Hedberg et al. (2010) did not come from
genuine RQs but from some other kind of non-1SQs, because their set of RQs also comprised

back-channel questions and questions to self, i.e., the set of RQs was more like a collection of

6



non-1SQs than RQs proper. To identify the prosodic properties of RQs, it is important to keep
the category ‘clean’. Equally important is a more fine-grained analysis of the prosodic
realization, beyond the dichotomy final fall vs. final rise.

Using data drawn from a German TV cooking show, an investigation of the prosody of
RQs in German spontaneous speech was carried out as a follow-up on the experimental results
reported on in Section 3.1.1 below (Braun et al. 2020). The results show that despite more
variation in their prosodic realization, RQs and 1SQs in spontaneous speech essentially exhibit
the same prosodic characteristics as RQs and 1SQs in lab speech; see also Section 4.4 for a
methodological discussion. Specifically, RQs were most often realized with a rising (L*+H)
nuclear accent in both polar and wh-questions. Edge tones differed across question types such
that for polar 1SQs, the most frequent edge tone was a high-rise (H-"H%), while polar RQs
were mostly realized with a mid-high plateau (H-%) or a low-rise (L-H%). Wh-1SQs equally
often ended in a low edge tone (L-%) or a high rise (H-"H%), while wh-RQs most frequently
terminated at a low level (L-%). RQs were furthermore produced with a slower speech rate
than 1SQs.*

3 Prosodic differences between 1SQs and RQs in production and perception

This section reports on experimental studies on the prosody of RQs in German, English,
Icelandic, Italian, Standard Chinese, Cantonese, Japanese and French, mostly in production.
Perception data are reported subject to availability (German and Japanese). In line with relevant
literature on prosodic typology (Jun 2005, 2014), we divide these languages into head-
prominence intonation languages (German, English, Icelandic, Italian; Section 3.1), head-
prominence tone languages (Standard Chinese, Cantonese; Section 3.2), and head/edge-

4 Throughout the paper, we use language-specific annotation conventions in the autosegmental framework (e.g.,
Pierrehumbert 1980; Ladd 2008). For German, this is GToBI (German ToBI; Grice & Baumann 2002; Grice et
al. 2005). For English, we use MAE_ToBI (Beckman & Elam 1997; Beckman et al 2005). MAE_ToBI differs
from GToBI in some specific ways relevant here. For example, the high rising edge tone (GToBI: H-"H%)
corresponds to H-H% in MAE_ToBI, and the mid-high plateau H-% in GToBI corresponds to H-L% in
MAE_ToBI. The assumption in MAE_ToBI is that the H- phrase accent upsteps L% to a value in the middle of
the speaker’s range, and L% is therefore higher than L% in L-L%, and lower than the upstepped H% boundary
tone in H-H%. A ToBI framework does not yet exist for Icelandic, however in the annotation given here, we
follow previous research in Icelandic intonation (Dehé 2009, 2010, 2018; Dehé & Braun 2020). For all other

languages, we follow the literature referenced in the respective sections.
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prominence languages with lexical pitch accents (Japanese) and post-lexical pitch accents
(French), cf. Section 3.3. Section 4 offers a cross-linguistic comparison including all three

groups.

3.1 Head-prominence intonation languages

Head-prominence languages are languages in which phrase-level prosodic prominence is
marked by the phrase head using post-lexical (or intonational) pitch accents associated with
the head (Jun 2005, 2014). In intonation languages, FO is used to convey meaning at a post-
lexical level, e.g., to distinguish between illocution types (e.g., questions vs. statements), or to
convey attitudinal or expressive meaning (e.g., surprise, anger) or information structure. Focus
and syntactic/semantic groupings are typically marked by pitch accents and/or deaccenting.
Along with pitch accents, the pitch at the edge of a prosodic constituent, most prominently the
right edge of an utterance or intonational phrase, may be used to convey meaning, e.g., to
distinguish between speech acts or express special connotations. For example, in Icelandic, all
utterance types are falling to a low terminus by default, but a rising FO contour expresses special
connotations such as surprise or impatience (Arnason 2005, 2011).

Each head-prominence intonation language has its own inventory of pitch accents.
Generally speaking, pitch accent types differ from each other in several respects, including
whether they are rising (L*+H, L+H*) or falling (e.g., H*+L) or level (monotonal H* or L*),
and how the tonal targets are aligned with the segmental string. In the context of RQs, we find
that two properties of pitch accents are particularly relevant: (i) whether they are bitonal,
specifically rising from L to H (L*+H, L+H*), or monotonal (H*, L*), and (ii), within bitonal
rising accents, how local low (L) and high (H) targets are aligned with the segmental string
(late rise to peak L*+H vs. early rise to peak L+H*). These differences are illustrated in Figure
1. The syllable shaded grey (Man) is the stressed one. Figure 1a shows a (monotonal) peak
accent (H*), which can be distinguished from the rising accents in Figures 1b and 1c based on
the absence vs. presence of a sharp FO rise leading to H. Figures 1b and 1c are bitonal rising
accents, which differ in the alignment of the tonal targets. In the early rise accent (Figure 1b),
H is aligned within Man (hence L+H%*), in the late rise accent (Figure 1c), L is aligned within

Man, but H is aligned outside the stressed syllable, hence L*+H.



(@)

(b)

(©)

H*

/\

L+H*

N

|denn|Man| da | las |

|denn | Man | da | las |

L*+H

N

|denn|Man|da | las |

Figure 1. IHlustration of monotonal H* accent (a), bitonal (rising) L+H* accent (b), and
bitonal (rising) L*+H accent (c); stressed syllable Man preceded by particle denn
and followed by syllables of the same noun (Mandalas).

3.1.1 German

German is a verb-second language with verb-first polar questions (see (4)). In standard wh-
questions (see (5) for a wh-subject question), the wh-word (or wh-phrase) occurs in sentence-
initial position.

(4) Mag jemand Limonen? (German polar question)
Likes anybody limes
'Does anybody like limes?'

(5) Wer mag Limonen? (German wh-question)

Who likes limes

'‘Who likes limes?'

It has been shown for ISQs in German that polar ISQs are commonly realized with a nuclear
low-rise (GToBI: L* H-"H%), and wh-ISQs are typically realized with a nuclear fall (GToBI:
L+H* L-%) in both read and spontaneous speech (Grice et al. 2005a; Kohler 2004; Oppenrieder
1988; Oppenrieder 1991; von Essen 1964).

The prosody of German RQs as compared to string-identical 1SQs was first piloted in
Wochner et al. (2015) and then systematically tested using a speech production paradigm
(Braun et al. 2019). German RQs differ in their prosodic realization from 1SQs in several ways.
Within polar questions, both illocution types are typically rising. However, while 1SQs
typically terminate in a high-rise (GToBI: H-"H%), RQs frequently rise to a level not as high,
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but best described as a mid-high plateau (H-%) (see Table 1 for percentages taken from Braun
etal. 2019). A relatively high number of RQs also ended in H-*"H%, however there was a strong
tendency for the rise in RQ to have a smaller FO-range than in 1SQs. If the rise to H-% occurs
in polar questions, hearers can be almost 100% sure that RQ is the intended interpretation (see
Table 1, row 2). Wh-1SQs typically terminate in a final fall (L-%). However, Braun et al. (2019)
found that wh-1SQs also allowed for a variety of different edge tones, including rising edge
tones (L-H%, H-"H%). Wh-RQs, on the other hand, were mostly (94% in Braun et al.'s data)
realized with a terminal fall (L-%), suggesting that any other edge tone is rather infelicitous.
An L-% edge tone is therefore predictive of RQ interpretation at a level of 68% (see Table 1,
row 4), and combined with an L*+H nuclear accent, this goes up to 100% (see directly below
for nuclear accents). Taken together, the terminus of the utterance (edge tone) clearly plays a
role for the distinction between ISQs and RQs in German for both polar and wh-questions.
Crucially, it emerges that a simple binary distinction between a final rise and a final fall, which
has been suggested in some of the semantic literature on the basis that RQs have assertive
properties (see Section 2 above), is clearly insufficient (see Braun et al. 2019 for details, as
well as the discussion in Section 4.1 below).

Like edge tones, the use of different types of nuclear accents plays an important role to
distinguish between ISQs and RQs in German polar and wh-questions. In polar ISQs, the
typical accent is a low target (L*), in wh-1SQs, it is a rise to a high peak associated with the
accented syllable (L+H*). As Braun et al. (2019) show, both polar and wh-RQs most frequently
have rising nuclear accents, but the rise differs in tonal alignment from the one used in wh-
ISQs, such that in RQs, the low target is typically associated with the accented syllable and the
peak is reached later (late rise: L*+H) (see Table 1 for distributions). Note that an early rise,
L+H*, also occurred in 21% of Braun et al.'s (2019) wh-RQs. When it did, however, a lower
scaling of tonal targets was observed than in wh-1SQs, which suggests that within wh-questions,
RQs are realized with a lower pitch register than 1SQs, possibly to make up for an otherwise
phonologically identical contour. When present, the early rise signals rhetoricity very reliably,
even reaching 100% in combination with L-% (Table 1, row 4).

Table 1 summarizes the most important tonal events in the nuclear area for German RQs,
based on (Braun et al. 2019). According to their results, the nuclear contours L*+H H-% for
polar questions, and L*+H L-% for wh-questions, have the highest probabilities to signal an
RQ meaning (97% and 100%, respectively).
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German RQs Edge tone Nuclear accent Nuclear tune

Most frequent prosodic | H-% (67%) L*+H on object | L*+H H-% (54%)
event in polar RQs (57%)

(frequency in %)

p(Event|Context)*100

Highest probability for | H-% (98%) L*+H on object | L*+H H-% (97%)
polar RQ (probability (97%)

in %)

P(Context|Event)*100

Most frequent prosodic | L-% (94%) L*+H on object | L*+H L-% (54%)
event in wh-RQs (57%)

Highest probability for | L% (68%) L*+H on object | L*+H L-% (100%)
wh-RQ (98%)
Table 1.  Frequency of most frequent edge tones, nuclear accents and nuclear tunes for

German polar-RQs and wh-RQs (rows 1 and 3), relative to the total number of
events in that illocution type, i.e., the probability that a given tonal event occurs,
given an RQ context: p(Event|Context). Rows 2 and 4 indicate the probability that
a certain tonal event is indicative of an RQ illocution (relative to an 1SQ), i.e., the
reverse conditional probability: p(Context|Event) — provided it occurred more than
10 times. This was calculated by dividing the number of events in the RQ condition
by all occurrences of this event. All figures are taken from Braun et al. (2019). Row
1 reads: 'Of all polar RQs, 67% have an H-% edge tone' (accordingly for nuclear
accent and nuclear tune). Row 2 reads: 'If a polar question is realized with H-%,
the probability for it to be an RQ is 98%' (accordingly for nuclear accent and
nuclear tune); rows 3 and 4 accordingly. The nuclear tune is the combination of

nuclear accent and edge tone.

Crucially, L*+H is used across question types (polar, wh) to mark rhetoricity. One particularity
with regard to this L*+H accent found by Braun et al. (2019) in RQs is that it often differed in

tonal alignment from the L*+H reported elsewhere in the literature. In particular, while the

peak of L*+H accents is commonly reported to be aligned with the post-tonic syllable (e.g.,
Braun 2006; Lommel & Michalsky 2017), Braun et al. (2019) found that both the low and the
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high tonal target of L*+H accents in RQs are often aligned within the stressed syllable. Whether
or not this justifies the addition of a new category of bitonal pitch accent (e.g., (L+H)*), and
whether its use and meaning can be exclusively related to RQs, is an important question for
future research.

Compared to the nuclear region, the prenuclear region of the intonational contour plays
a minor role in the distinction between ISQs and RQs in German. In the polar questions
reported on by Braun et al. (2019), the subject (jemand in (4)) was almost always unaccented
in both 1SQs and RQs. While prenuclear accents on the verb did occur in just over 50%, there
was no difference in either frequency or accent type between 1SQs and RQs, thus prenuclear
accents do not serve as a cue to the difference between illocution types in polar questions. See
also Wochner & Dehé (2018), who compared polar 1ISQs, RQs and exclamatives. Here, too, it
emerged that the prenuclear area was often unaccented, although most frequently in 1SQs (88%
of the ISQ data), followed by RQs (72%) and exclamatives (50%). When prenuclear accents
did occur, they were mostly rising (L*+H, L+H*) in exclamatives and RQs, as compared to a
peak accent (H*) in ISQs. Differences between 1SQs and RQs were found for the prenuclear
area of wh-questions, however (Braun et al. 2019). Specifically, the wh-word was more
frequently accented in 1ISQs than in RQs, and the verb was associated with a prenuclear accent
more often in RQs than in 1SQs. Regarding the production data reported on by Braun et al.
(2019) and Wochner & Dehé (2018), however, note that the produced utterances were short,
and the relevance of the prenuclear region may generally increase with increasing utterance
length or more linguistic material preceding the material associated with the nuclear accent.

The most salient non-tonal parameter distinguishing RQs from ISQs is duration. In both
polar and wh-questions, RQs have longer durations than ISQs. In their data, Braun et al. (2019)
observed an increase of duration from ISQs to RQs of 16% on average. In particular, the final
constituent, i.e., the object noun, is longer in RQs than in 1SQs. Along with duration, voice
quality contributes to the distinction between RQs and 1SQs (Braun et al. 2019). In both polar
and wh-questions, RQs were more often realized with breathy voice quality than 1SQs.
Breathiness was mainly associated with the beginning of the utterance, i.e., with the finite verb
in polar questions and the wh-word in wh-questions, and decreased towards the end of the
utterance.

Figure 2 (polar questions) and Figure 3 (wh-questions) provide representative examples
of prototypical realizations of 1SQs and RQs in German.
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Figure 2.  Spectrograms and pitch tracks of prototypical realizations of German polar
questions (top: I1SQ, bottom: RQ). Tier 1: German words; tier 2: English word-by-
word translation; tier 3: broad translation; tier 4: annotation according to GToBlI.
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Figure 3.  Spectrograms and pitch tracks of prototypical realizations of German wh-questions
(top: 1SQ, bottom: RQ). Tiers as in Figure 2.

Following up on the production experiment, a perception experiment was designed to test

whether and how listeners use the cues identified in the production data to identify RQ meaning
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(Kharaman et al. 2019). German listeners classified wh-questions as I1SQ, RQ or 'other’. The
results show that nuclear pitch accent type (late-peak accent L*+H vs. early-peak accent
H+!H*), duration (long vs. short), and voice quality (breathy vs. modal voice) differentiated
between wh-1SQs and wh-RQs. Specifically, wh-questions were more likely to be judged as
RQs when realized with a L*+H pitch accent, long duration, and/or breathy voice. When all
three cues coincided, questions were classified as RQs in almost 97% of the cases. The
proportion decreased as soon as one cue was removed. Nuclear accent type was the strongest
perceptual indicator of RQ meaning, while duration and voice quality did not differ in their
relative relevance. Kharaman et al. (2019) conclude that pitch accent type is a strong but
insufficient cue to illocution type. For unambiguous interpretation, intonational cues need to
be complemented by non-tonal parameters, specifically duration and voice quality (see also
Braun et al. 2018).

3.1.2 English

English is an SVO language with verb-first polar questions (see (1) above). The main verb,
however, cannot occur in first position (*Likes anyone liver?), instead an auxiliary verb is
inserted (Does anyone like liver?). In standard wh-questions, the wh-word is placed in initial
position (see (2)). Typically, ISQs in English have the following intonational realization in both
read and spontaneous speech (see Bartels 1999; Dehé & Braun 2020b; Hedberg et al. 2017,
Hedberg & Sosa 2002; Hedberg et al. 2010; Pierrehumbert & Hirschberg 1990; Schubiger
1958): English polar ISQs are predominantly realized with a low rise starting from a low
accented syllable (MAE_ToBI: L* H-H%) or with a high rise (MAE_ToBI: H* H-H%). Wh-
ISQs, on the other hand, are generally realized with a nuclear high fall (MAE_ToBI: H* L-
L%).

RQs differ from 1SQs prosodically in several ways. Unlike the impression sometimes
made in the semantic literature (see Section 2 above), the terminus of the utterance (edge tone)
is not the key criterion across the board, at least not in Western Canadian English, which was
experimentally investigated by Dehé & Braun (2020b). The edge tone is distinctive only for
polar questions, but not for wh-questions (Dehé & Braun 2020b). Wh-questions are
predominantly falling to a low terminus (L-L%) in both ISQs and RQs. Polar questions are
predominantly rising, but ISQs rise continuously to a high level in the speaker's range (H-H%),

while RQs more frequently rise only to a mid-level, resulting in a mid-high plateau
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(MAE_ToBI: H-L%; 85% in Dehé & Braun's 2020b data, see Table 2).> When this mid-high
plateau occurs, the interpretation of a polar question as RQ is highly likely to be correct (Table
2, second row). Therefore, like in German, a simple distinction between rise and fall is
insufficient for polar questions (see Dehé & Braun 2020b for details).

Like in German, the nuclear accent contributes to the distinction between 1SQs and RQs
in English. The nuclear pitch accent type plays a role in both wh- and polar questions. Within
wh-questions, the typical accent in ISQs is the peak accent (H*, 'H*), while in RQs it is a rise
to a high peak (L+!H*). Within polar questions, the difference between RQs and 1SQs is less
obvious as far as the nuclear accent is concerned, because it is typically L* across the board.
However, taking together nuclear accent and edge tone, the nuclear contour tells the difference
(a final rise to high is more frequent in 1SQs than in RQs). In polar questions, the position of
the nuclear accent also plays a role. In Dehé & Braun's (2020b) study, a rising nuclear accent
(L*+H) was associated with the syntactic subject in about one quarter of RQs (Does ANYone
like liver?), but this was the case in less than 5% in ISQs. In other words, a nuclear accent early
on in the utterance, unless due to information structure (not the case in Dehé & Braun 2020b),
hints to rhetorical interpretation. As can be seen in Table 2, the probability of a polar question
to be best interpreted as RQ if realized with the nuclear accent on the subject instead of the
object is 82% (based on Dehé & Braun's 2020b data). If the early nuclear accent combines with
H-L%, the duration (or: extension) of the final plateau is increased, thus strengthening its
function of signaling rhetoricity.

Table 2 summarizes the most important tonal events in the nuclear area for RQs in
English, based on Dehé & Braun (2020b). According to their results, a nuclear accent on the
subject followed by H-L% for polar questions, and L+!H* on the object noun followed by L-
L% for wh-questions have the highest probabilities to signal RQ meaning (87% and 70%,

respectively).

> Remember from footnote 4 that H-L% in MAE_ToBlI corresponds to H-% in GToBI, thus English and German

have the occurrence of the final mid-high plateau in RQs in common.
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English RQs

Edge tone

Nuclear accent

Nuclear tune

Most frequent prosodic
event in polar RQs
(frequency in %)
p(Event|Context)

H-L% (53%)

L* on object (67%)

L* H-H% (35%)
L* H-L9% (32%)

Highest probability for
polar RQ (probability

H-L% (85%)

Nuclear accent on
subject, no accent on

Nuclear accent on
subject H-L% (87%)

in %) object (82%)
P(Context|Event)
Most frequent prosodic | L-L% (87%) L+IH* on object | L+!H* L-L% (55%)
event in wh-RQs (59%)
Highest probability for | L-L% (49%) L+IH* on object | L+!H* L-L% (70%)
wh-RQ (probability in (69%)
%)
Table 2.  Frequency of most frequent edge tones; nuclear accents and nuclear tunes for

English polar-RQs and wh-RQs (rows 1 and 3), relative to the total number of

events in that illocution type. Rows 2 and 4 indicate the probability that a certain

tonal event is indicative of an RQ illocution (relative to an 1SQ), provided it

occurred more than 10 times. All figures are taken from Dehé & Braun (2019).

Rows read like in Table 1.

In the prenuclear region, Dehé & Braun (2020b) observe more unaccented verbs in polar 1SQs

than in polar RQs (although in general, the verb is mostly unaccented), and more rising (L*+H)

accents associated with the wh-pronoun in RQs compared with a typical peak (H*) accent in

1SQs.

The most robust phonetic parameter to distinguish between English 1SQs and RQs is

duration, with longer durations in RQs than in 1SQs in both polar and wh-questions (Dehé &

Braun 2020Db). Another relevant phonetic parameter is voice quality. For English wh-questions,
Dehé & Braun (2020b) find more breathiness associated with the wh-word in RQs than in 1SQs,

which is reminiscent of the results for German reported in (Braun et al. 2019).
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3.1.3 Icelandic

Syntactically, Icelandic is an SVO, verb-second language throughout (see Thrainsson 2007 for
the syntax of Icelandic). Polar questions are verb-initial, without the use of an auxiliary (unlike

English; see (6)). The default structure for wh-questions has a wh-pronoun in initial position

(see (7)).

(6) Boroar einhver limoénur? (Icelandic polar question)
Eats  anybodylimes

'‘Does anybody eat limes?'

(7) Hver bordar liménur? (Icelandic wh-question)

Who eats limes

Unlike in German and English, the default intonational contour of both polar and wh-1SQs in
Icelandic is a fall to a low terminus (L-L%), just like in declaratives (Arnason 1998a, 2005,
2011; Dehé 2018; Dehé & Braun 2020a), thus the edge tone generally makes no contribution
to the distinction between interrogatives and declaratives, or any other utterance type. The
prosodic difference between utterance types lies in pitch accent types. Specifically, declaratives
and polar questions have nuclear rises, but the peak of the rise is aligned later with respect to
the nuclear syllable in polar questions (L*+H) than in declaratives (L+H*), and wh-questions
have a nuclear peak accent (H*); see Arnason (2011) and Dehé & Braun (20204a).

In Icelandic, the intonational terminus of the utterance (boundary tone) does not play a
role for the distinction between 1SQs and RQs, as it is generally a fall to low (L-L%). Similar
to the distinction between declaratives, polar questions and wh-questions, the crucial
differences between 1SQs and RQs are differences in pitch accent type (see Dehé & Braun
2020a for details). In polar questions, it is the timing of the nuclear rise that distinguishes
between polar ISQs and polar RQs. Specifically, there are more late rises (L*+H) in I1SQs, and
more early rises (L+H*) in RQs. Within wh-questions, 1SQs typically have (monotonal) peak
accents (H*/!H*/"H*), while RQs, similarly to polar RQs and declaratives, have (bitonal)
rising accents with the peak aligned in the stressed syllable (L+H*/L+IH*/L+"H¥).

Table 3 summarizes the most important tonal events in the nuclear area for RQs in

Icelandic, based on Dehé & Braun (2020a). According to their results, the nuclear contours
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‘early rise on object L%’ for polar questions, and ‘early rise on object L%' for wh-questions

have the highest probabilities to signal an RQ meaning, 61% and 71%, respectively.

Icelandic Edge tone Nuclear accent Nuclear tune

Most frequent | L-L% (100%) Early-rise on object | Early-rise on object
prosodic event in (L+H*/L+IH*/L+"H*) | L% (66%)

polar RQs (frequency (66%)

in %)

p(Event|Context)

Highest  probability | L-L% (51%) Early-rise on object | Early-rise on object
for polar RQ 61% L% (61%)
(probability in %)

P(Context|Event)

Most frequent | L-L% (100%) Early-rise on object | Early-rise on object
prosodic event in wh- (85%) L% (85%)

RQs

Highest  probability | L-L% (53%) Early-rise on object | Early-rise on object
for wh-RQ (71%) L% (71%)
(probability in %)

Table 3.  Frequency of most frequent nuclear accents, edge tones and nuclear tunes for
Icelandic polar RQs and wh-RQs (rows 1 and 3), relative to the total number of
events in that illocution type. Rows 2 and 4 indicate the probability that a certain
tonal event is indicative of an RQ illocution (relative to an 1SQ). All figures are
taken from Dehé & Braun (2020a). Rows read like in Table 1.

Another intonational difference between ISQs and RQs in Icelandic is found in the prenuclear
region, i.e., the beginning of the question (Dehé & Braun 2020a). First, more prenuclear accents
were found in RQs than in ISQs in both polar and wh-questions. Prenuclear accents were also
intonationally 'stronger’ (i.e., they involved more pitch movement and were thus analyzed as a
rise rather than a peak or low target) in RQs than in 1SQs. There is also an intonational
difference within wh-questions in utterances without prenuclear prominence such that wh-1SQs
start higher than wh-RQs, i.e., there are more initial high boundary tones (%H) in ISQs than in
RQs.
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Like in German and English, there are also durational differences between 1ISQs and RQs
in Icelandic. Dehé et al. (2018) found longer durations for RQs than for 1SQs across question
types in both the nuclear and the prenuclear region. Specifically, the wh-word in wh-questions
and the sentence-initial verb in ISQs were longer in RQs than in 1SQs. Likewise, the nuclear
syllable was longer in RQs than in ISQs. Interestingly, longer syllable duration is manifested
not only in the rhyme, but in the onset of the nuclear syllable, too (Dehé et al. 2018). Previous
literature maintains that it is the rhyme (the vowel in open syllables and the coda consonant
(cluster) in closed syllables) that may be lengthened, e.g., under stress or emphasis (e.g.,
Arnason 1998b, 2011; Haugen 1958), thus onset lengthening is not necessarily expected.
Whether this effect is specific to RQs or whether it also occurs in other contexts is a question

for future research.

3.1.4 ltalian

Italian is an SVO language. Polar questions (see (8)) are not marked morpho-syntactically, i.e.,

they have SVO order like declaratives. In wh-questions (see (9)), the wh-element is fronted.

(8) Vuoi una mela? (Italian polar question)
do.you.want an apple

‘Do you want an apple?'

(90 Chi wvuole wuna mela? (Italian wh-question)
Who wants an  apple

'‘Who wants an apple?'

Italian intonation shows an enormous range of regional variability as well as inter-variety
variation (e.g., Gili Fivela et al. 2015). It is therefore difficult (if not impossible) to speak of a
Standard Italian intonation in general. This is also true for polar and wh-questions. The prosody
of Italian RQs has recently been studied for the Bari variety, including both polar and wh-RQs
by Sorianello (2018, 2019), which is why we focus here on the Bari variety.

According to Grice et al. (2005b), the typical intonation pattern for polar ISQs in Bari

Italian is an early rising nuclear accent followed by a fall to low: L+H* L-L%. The peak in the
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nuclear accent is reached in the middle of the accented syllable. Instead of L-L%, Bari polar
ISQs may have L-H%, resulting in a L+H* L-H%, which, according to Grice et al. (2005b:
367), is an "optional stylistic variant" (see also Gili Fivela et al. 2015: 170 for illustration).
Empirical support comes from Savino's (2012) map task study investigating the intonation of
polar ISQs in 15 Italian varieties including Bari. For Bari polar 1SQs, she identifies L+H* L-
L% as the most common nuclear contour, with an occasional extra terminal rise after the rising
pitch accent (H%). Grice et al. (2005b: 383f.) also observe truncation of the final fall such that
it only reaches a mid-level of the speaker's range. Wh-1SQs in Bari (as well as in several other
varieties) are associated with a H+L* L-H% or H+L* L-L% nuclear contour, i.e., a nuclear fall
to a low accented syllable followed by a final fall or rise (Gili Fivela et al. 2015: 179). Wh-
questions share this nuclear accent with statements.

Interrogatives in Sorianello's (2018, 2019) Bari data are realized with three different
nuclear accents: L+H*, L* and H+L*. Within polar questions, L+H* is most common in both
ISQs and RQs. Within wh-questions, H+L* is most frequent in wh-1SQs, but L+H* is almost
equally frequent (just over 50% and just under 50%, respectively). H+L* is also the most
frequent accent type in wh-RQs (around 40%), followed by L+H* (around 30%). L* stands out
since it is exclusively found in wh-RQs (Sorianello 2018). Sorianello (2018) also finds
differences between edge tones realized in 1ISQs and RQs. While all types of edge tones can be
found in both ISQs and RQs in her data, 1SQs are rising more often than RQs. L% is the most
frequent edge tone for RQs (62% of polar RQs, 56% of wh-ISQs in Sorianello’s data), while
ISQs terminate in either H% or LH% in over 50% of the cases. Note that this result is not fully
in line with previous research sketched above. In Savino's (2012) data, 82% of polar questions
were realized with a L+H L-L% contour. Also with respect to FO, Sorianello (2018) finds that
pitch excursion in wh-1SQs is approximately three semitones larger than in wh-RQs.

Sorianello (2019) argues that within RQs, the edge tone reflects pragmatic functions.
Specifically, RQs used to mitigate the assertion predominantly end in H%, while RQs that
amplify a personal opinion have a falling contour (L%). The nuclear accent reflects the function
of the RQ only in wh-questions. Specifically, H+L* is more often used for amplification, L+H*
for mitigation (Sorianello 2019).

Regarding phonetic parameters, Sorianello investigated intensity and duration, but only
duration seems relevant for the distinction between 1SQs and RQs. Sorianello (2018) reports
that a final accented vowel was generally longer in wh-RQs than in wh-1SQs. However, for a

final unaccented vowel, the overall duration of the utterance and speech rate did not signal
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rhetoricity. Interestingly, the speed of accompanying manual co-/pro-speech gestures seem to
contribute to the distinction between an RQ and a biased but still information-seeking question
(Ippolito 2019). While slow gesturing is associated with RQs, fast gestures are linked to biased

questions.

3.2 Head-prominence tone languages

Unlike intonation languages, which have lexical stress, tone languages have lexical tone, i.e.,
FO is used to distinguish meanings at the lexical level (e.g., Gussenhoven 2004; Yip 2002) or
use tone to mark grammatical distinctions such as tense or case (e.g., Yip 2002). One way to
represent tone is by numbers 1-5, where 1 is at the low end of a speaker's pitch range and 5 at

their high end (e.g., T51 represents a tone falling from high to low). Another way is by diacritics

placed on the tone-bearing unit (e.g., ¢ for a falling tone, 'e' representing any tone-bearing unit;

see International Phonetic Alphabet for all diacritics).® The tone languages included in this
paper belong to head-prominence languages because phrasal prominence is derived from the
tonal specification in the lexicon. The overall shape of the FO contour is considerably
constrained by the canonical form of the lexical tones, but post-lexical prominence is achieved
by manipulating phonetic parameters such as pitch range and duration (Jun 2014). Along with
its lexical function, FO in tone languages also serves post-lexical functions, such as marking
focus (or: information structure) and speech acts, e.g., interrogativity (e.g., Zhang et al. to
appear; Xu 2019 for overviews). Tone languages thus provide an interesting test case for the
question of how the FO contour contributes to the distinction between I1SQs and RQs at
utterance level. Here, we include Standard Chinese and Cantonese. For both languages, the
prosodic differences between 1SQs and RQs have recently been addressed by use of production

experiments.

5 https://www.internationalphoneticassociation.org/content/full-ipa-chart (accessed 4 December 2020).
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3.2.1 Standard Chinese

In Standard Chinese, every syllable carries one of four lexical tones (Chao 1956): Tone 1 (T55,

high-level; €), tone 2 (T35, rising €), tone 3 (T214, falling from low-rising; &) and tone 4 (T51,
falling, also known as the neutral tone; ¢). Standard Chinese frequently employs particles to

signal questions, e.g., 4« ma, ' ba, B ne (Chao 1968; Li 2006; Liing 2014). The sentence-

final particle 2. ma/me is commonly used to turn a statement into a polar question, see (10).

(10) BEA Z TR (%)

Yourén  chi ningméng (me)
Somebody eat lemon Q

'‘Somebody eats lemons. / Does anybody eat lemons?'

Since sentence-final particles are optional, declaratives and polar questions may be string-
identical. Global and local properties of the FO contour as well as duration are used to
distinguish between string-identical declaratives and questions. In particular, polar I1SQs are
produced with higher overall FO than string-identical declaratives (Lee 2005; Liu & Xu 2005;
Yuan 2006), with the difference in FO becoming larger towards the end of the utterance (Yuan
2006). Contrary to Cantonese, where questions end in a final rise irrespective of the lexical
tone (see below), Standard Chinese is more faithful to the shape of the lexical contour at the
end of the utterance (see Zhang et al. to appear for a summary). That is, tone 4 is still a falling
tone in questions, but its range is reduced; tone 2 is rising also in questions, but compared to
declaratives, it is realized with an enhanced FO range in the rise (Zhang et al. to appear).
Furthermore, except for the last syllable, syllables are shorter in polar questions than in
declaratives (Yuan 2006).

Standard Chinese is a wh-in-situ language (Cheng 1991). Wh-questions and wh-
declaratives may be string-identical. In wh-questions, shenme is the wh-pronoun meaning
‘what', while in string-identical declaratives, together with the licensor dignr (‘a little’), it is an
indefinite / existential, meaning ‘a little bit of something' (cf. Yang 2018). FO and other prosodic
cues distinguish between the two utterance types. For example, in sentences containing shénme,
wh-1SQs exhibit higher FO compared to string-identical declaratives, mostly towards the end
of the utterance (Liu et al. 2016; Yang 2018). Yang (2018) further shows an increased FO range
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in shénme 'what' for questions. Additionally, utterance and word durations are shorter in wh-
ISQs than in declaratives (Yang 2018); see also
Yang et al. (2020).

In Standard Chinese, 1SQs and RQs may be string-identical, both within polar and wh-
questions. Zahner et al. (2020) studied the prosody of ISQs and RQs following the experimental
protocol developed in Braun et al. (2019) for German, using polar and wh-questions as given
in (11) and (12), respectively. Within the 22 experimental items of each question type, all four
tones occurred on the last syllable of the object noun (N=4 for tone 3, N=6 for all other tones).

(11) BN iz TR N (Standard Chinese polar question)

Yourén chi ningméng me?
Anyone eat lemon Q

'Does anyone eat lemons?'

(12) | Mz TR (Standard Chinese wh-questions)

Shéi chi ningméng?

Who eats lemons

RQs differ prosodically from string-identical 1SQs in terms of FO (global and local properties)
as well as duration and voice quality (Zahner et al. 2020). Specifically, RQs were globally
produced with lower mean FO than ISQs in both polar and wh-questions. Regarding local FO
properties, the first constituent (i.e., yourén 'anyone' in polar questions, shéi ‘who' in wh-
questions) showed a wider pitch range in RQs than in ISQs, mainly due to a lowering in the
low tonal target. At the end of the utterance, RQs were also lower in pitch than 1SQs, but the
overall shape of the lexical tone was preserved. This local FO difference between ISQs and
RQs was smaller for tone 3 than for all other lexical tones in both polar and wh-questions.
Zahner et al. (2020) explain this specific behavior of tone 3 by the shape of the tone itself,
which is (i) the most complex one to produce and (ii) the one that involves the lowest tonal
target, which makes it harder to lower FO even further. Figure 4 provides representative
examples of Standard Chinese polar questions, Figure 5 pictures wh-questions (top: 1SQs,
bottom: RQs); from Zahner et al. (2020).
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Figure 4. Spectrograms and pitch tracks of representative examples of Standard Chinese
polar questions (top: 1SQ, bottom: RQ). Tier 1: syllables and their lexical tones;
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Figure 5.  Spectrograms and pitch tracks of representative examples of Standard Chinese wh-
questions (top: I1SQ, bottom: RQ). Tiers as in Figure 4.

Zahner et al. (2020) also found longer durations in Standard Chinese RQs than in 1SQs, both
for overall utterance duration and individual constituent durations (except for particle me in
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polar questions). Within both polar and wh-questions, the first constituent showed the largest
relative difference between 1SQs and RQs. Moreover, Zahner et al. (2020) report differences
in voice quality between ISQs and RQs. Specifically, more instances of glottalized voice were
found in RQs than in ISQs in the first and the last constituent of both polar and wh-questions.
Again, tone 3 behaved special: if the object noun had tone 3, the noun was highly glottalized
in both ISQs and RQs. There was still more glottalization in RQs than in 1SQs, but the
difference between RQs and ISQs was smaller than for all other tones. The special behaviour
of tone 3 with respect to glottalization is in line with (Kuang 2017, 2018), who shows that

creaky voice accompanies low targets in Standard Chinese tones.

3.2.2 Cantonese

Cantonese has six basic lexical tones: two rising tones, tone 2 (T25) and tone 5 (T23), one
falling tone, tone 4 (T21), and three level tones, tone 1 (T55), tone 3 (T33), and tone 6 (T22)
(e.g., Bauer & Benedict 1997; Fox et al. 2008).” Cantonese employs sentence-final particles
(SFPs) as well as FO modifications to convey speaker attitude or emotions (e.g., Sybesma & Li
2007 for SFPs, Cheang & Pell 2009 for FO). Previous literature on Hong Kong Cantonese
question intonation has generally focused on declarative questions (also referred to as
‘intonation questions' in the relevant literature) as compared to declaratives, showing that
declarative questions are realized with overall raised FO contours as compared to declaratives,
as well as with terminal rises (e.g., Flynn 2001; Fox et al. 2008; Ma et al. 2006a, 2006b).
Terminal rises occur regardless of the canonical form of the lexical tone associated with the
sentence-final element.

In this section, we focus on wh-questions, because the studies on the prosody of RQs in
Cantonese we are aware of include wh-questions only. Cantonese wh-questions are wh-in-situ
(Matthews & Yip 1994: 323; Cheng 1991: 19). With respect to intonation, they are generally
falling (Chow 2002, cited by Chen & Mok 2015), although Chen & Mok (2015) find both

falling and rising patterns possibly due to the nature of their experimental materials as well as

" Bauer & Benedict (1997: 111) mention a seventh basic tone, which "some speakers may have". They also explain
(ibid.) that due to phonetic variation, the actual number of tones "uttered by any given speaker far exceeds the

number of basic tones", but that the total number of basic tones can be reduced to six or seven.
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the experimental setting. Most importantly, wh-questions in their materials did not contain
SFPs, which are otherwise widely used in wh-questions, perhaps leading to rising terminals as
in declarative questions.

In a recent study, Lo et al. (2019a, 2019b) investigate the prosody of wh-1SQs vs. wh-
RQs in Cantonese. They used a production design similar to the one used in Braun et al. (2019),
Dehe & Braun (2020a, 2020b) and Zahner et al. (2020), but included three types of RQs along
with 1SQs: (i) negative RQs (RQ-), for which the suggested answer is 'nobody' (equivalent to
the ones tested for German, English, Icelandic, Standard Chinese, French); (ii) positive RQs
(RQ+), for which the suggested answer is ‘everybody'; and (iii) RQs as retorts (e.g. Is the Pope
catholic?, see footnote 3 above). Twelve wh-subject questions, which were ambiguous between
ISQs and RQs, were used (see the example in (13), from Lo et al. 2019b: 504). All six tones
occurred on the object noun (the last word before the SFP) in equal shares. Half of the target

sentences contained the SFP aal (fY), the other half contained aa3 (Ff). Both SFPs are

felicitous in both 1ISQs and RQs (Lo et al. 2019a), although there is a tendency for aal to be
less neutral with respect to speaker's attitude than aa3 (Sybesma & Li 2007: 1760).

(13) Jau5 binlgo3 soeng2 jam2  gaalfel aal/aa3? (Cantonese wh-question)
have who like drink  coffee SFP

'‘Who wants to drink coffee?'

Based on data elicited from 15 native speakers of Cantonese, Lo et al. (2019b) find that both
ISQs and RQs start at a high FO level, are falling throughout the utterance, and terminate at a
low level. However, 1SQs and RQs differ in the general height of the FO contour. Specifically,
RQs are realized with overall lower FO. Moreover, RQs had longer utterance durations than
1SQs.

Lo et al. (2019a) investigated the prosodic properties of the SFPs aal (fY) and aa3 (i)

in wh-I1SQs vs. wh-RQs. Regarding FO realized on the SFP, positive RQ+ and retorts were
overall higher compared to RQ- and ISQs, and that they were rising, while RQ- and 1SQs were
low and only slightly rising. There was a tendency for RQ- to be lower than 1SQs, and this
tendency was stronger for aa3 than for aal, but neither the difference between RQ- and ISQs,
nor the one between the SFPs turned out to be significant. With respect to duration, Lo et al.
(2019a) find longer SFP durations in RQ- as compared to I1SQs. There was no difference

between 1SQs and RQ+ or retorts.
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3.3 Head/edge-prominence languages

In head/edge-prominence languages, post-lexical phrasal prominence is marked by both the
head and the edge of a phrase (Jun 2005, 2014). They include languages that have a lexical
pitch accent and edge tone (e.g., Japanese), as well as languages that have post-lexical pitch
accents and edge tones (e.g., French). The edge tone has a demarcative function. In French, for
example, it marks the edge of the smallest phrasal prosodic constituent, the Accentual Phrase
(AP; see Delais-Roussarie et al. 2015). Each non-IP final AP has an obligatory final rise, in
which the high tonal target is realized on the prominent syllable (Di Cristo 1998; Jun &
Fougeron 2000, 2002; Welby 2006). Given this structure, French intonation is perceived by
sequences of rising pitch movements (Delais-Roussarie et al. 2015). Focus and
syntactic/semantic groupings in head/edge-prominence languages are typically marked by

changes in prosodic constituency (Jun 2014).

3.3.1 Japanese

Japanese is a head/edge-prominence language that marks the left edge of an accentual phrase
with a rising accent and the right edge with a low tone (Gussenhoven 2004). About half of the
words of the Japanese lexicon carry a lexically specified pitch accent, specifically a pitch fall
on one mora (e.g. Gussenhoven 2004; Haraguchi 1996).

In Japanese wh-questions, the wh-pronoun occurs in sentence-initial position or in-situ
(e.g., Kitagawa 2005; Morita 2019). Questions can be marked by the sentence-final particle ka,
which is, however, not obligatory, in particular not in informal speech (e.g., Watanabe 2002;
Yoshida & Yoshida 1996). Itani (1993) argues that ka can also be used in exclamatives,
suggesting an analysis of ka as a special kind of non-declarative marker, expressing desirable
thought. In combination with other particles, ka can also occur in self-addressed questions and
expository questions (Goto 2018).

Miura & Hara (1995) conducted an experimental study to investigate the prosodic
differences between ISQs and RQs using four sentences (two polar and two wh-questions, one
of each with a lexical pitch accent on the first constituent, one without). RQs were defined for
participants as "questions presupposing a negative statement” (Miura & Hara 1995: 293). We

focus on the results for wh-questions. This is because the polar questions used in this study had
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declarative syntax and in their rhetorical interpretation expressed disbelief or incredulity, thus
possibly obscuring the comparability of the results. The two wh-questions used in the study are
given in (14) and (15) (from Miura & Hara 1995: 292).

(14) Dare ga  kai+masu. (Japanese wh-questions)
Who NOM buy+HON
I1SQ: 'Who will buy?"  RQ: 'Who would buy?!'

(15) Nani ga  oki+masu. (Japanese wh-questions)
What NOoM happen+HON
ISQ: 'What will happen?' RQ: 'What would happen?!'

The results from ten speakers showed that RQs were longer in duration than 1SQs, in particular
when they started at a low pitch level. Furthermore, RQs had a larger FO excursion than 1SQs.
While this goes against findings for other languages, one possible reason for the deviant
findings in Japanese may be the fact that the polar RQs in Miura & Hara's (1995) paradigm
expressed incredulity, which is often signaled by higher fO. In our view, it is conceivable that
incredulity became part of the interpretation of wh-RQs used in the same paradigm, as well.

It has also been shown that Japanese listeners exploit prosodic cues to distinguish RQs from
ISQs. In a forced-choice identification experiment, in which listeners judged a series of
synthesized target questions as either ISQ or RQ, there were significant effects of duration and
FO range on the initial and final constituent. Specifically, longer durations, lower initial pitch
and higher final pitch led to more rhetorical responses, but the effect of initial pitch lowering

was strongest.
3.3.2 French
Following Jun's (2005, 2014) classification, European French is a head/edge-prominence

language with post-lexical pitch accents and edge tones.® Interrogative syntax is variable in

French, see, e.g., Druetta (2018); Kaiser (2020). Polar questions may (i) have declarative word

8 There is no general agreement in the literature about this; see, for example, Caroline Féry's work on French

intonation for a different account (e.g., Féry 2017), which assumes no pitch accents in French.
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order, or may be morpho-syntactically marked by (ii) subject-verb-inversion or (iii) the
interrogative particle est-ce que. Wh-questions show even more syntactic variation; the
following variants occur: (i) ex-situ (fronted) wh-word followed by inverted verb and subject,
(if) wh-ex-situ without inversion, (iii) wh-ex-situ variants with est-ce que, and (iv) wh-in-situ
variants. Given the existing literature on the prosody of French RQs, we limit our discussion
here to polar questions formed with the interrogative particle est-ce que (see (16)) and wh-

questions with qui ‘who' (see (17)), which are felicitous in both an 1ISQ and an RQ reading.

(16) Est-ce que quelqu'un mange des épinards? (French polar question)
is.it that anybody eats INDF spinach
'‘Does anybody eat spinach?'

(17) Qui mange des epinards? (French wh-question)
who eats INDF spinach

"'Who eats spinach?"

The typical intonation contour for polar 1SQs formed with the interrogative particle est-ce que
is a nuclear rise, or IH* H% (Delais-Roussarie et al. 2015).° However, according to (Delais-
Roussarie et al. 2015: 84), this contour is "less stable™ than, for example, in declarative
questions, which are realized with a nuclear final rise (H* H%) by default (Delais-Roussarie et
al. 2015; Di Cristo 1998). For wh-ISQs using qui, the wh-word can be realized with a rising
movement or a H* pitch accent. The nuclear contour is generally (but not necessarily) a falling
one (L* L%), see Delais-Roussarie et al. (2015).

Regarding the prosody of RQs in French, Di Cristo (2016: 320, 329) describes questions
with "a rhetorical value", including self-addressed questions, as ending in an elongated stretch
at a low pitch level, accompanied by syllable lengthening. In what follows, we report on the

main results from the first experimental production study of the prosody of French RQs, which

% According to Delais-Roussarie et al (2015), L* H% is the default contour for polar questions with morpho-
syntactic or lexical markers, i.e. including polar questions with est-ce que. To this, Elisabeth Delais-Roussarie
(personal email 18 March 2020) adds that declarative questions have mostly H* H%, and that other polar questions
(including polar questions with est-ce que and polar questions with subject-verb inversion) have 'H*, LH* or L*
as pitch accents, mostly followed by H%. The default for polar questions, according to Elisabeth Delais-Roussarie

(p.c.), is thus L* or 'H* followed by H%.
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was conducted by Beyssade & Delais-Roussarie (to appear) with 12 native speakers, replicating
Braun et al. (2019)'s protocol.

With respect to FO, Beyssade & Delais-Roussarie (to appear) found no specific nuclear
contour for 1SQs vs. RQs, but the main generalization seems to be that falling contours are
more frequent in RQs than in 1SQs, while rising nuclear contours were more frequent in 1ISQs
than in RQs. Specifically, polar-ISQs were most frequently realized with a nuclear rise (LH*
H% in 47% of the cases), followed in frequency by a high plateau ('H* 0%, in 25% of the
cases), but also with rising-falling contour (LH*L, in 25% of the cases). Polar-RQs were also
realized with a variety of contours: with a rising-falling contour (LH*L) in 25% of the cases, a
rising contour (LH*H%) in 25%, a plateau contour (H* 0%) in 25%, and a falling contour
("H* L%) in 20% of the cases. Wh-1SQs were almost always rising or ended in a high plateau
(LH*H%, in 50%, 'H* 0% in 42% of the cases). Wh-RQs, in turn, showed a more diverse
pattern, ending in a rise or a plateau in about 50% of the cases, and ending in a final fall in
about 47% of the cases. Prototypical realizations are plotted in Figure 6 for polar questions and

Figure 7 for wh-questions.°
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10 We thank Claire Beyssade and Elisabeth Delais-Roussarie for sharing their sound files and TextGrid files, from
which these figures were produced.
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Figure 6. Spectrograms and pitch tracks of prototypical realizations of French polar
questions (top: 1SQ, bottom: RQ). Tier 1. segmentation at syllable level; tier 2:
segmentation at word level; tier 3: English translation; tier 4: annotation according
to French ToBI (Delais-Roussarie et al. 2015).
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Figure 7.  Spectrograms and pitch tracks of prototypical realizations of French wh-questions
(1SQ at the top, RQ at the bottom); tiers as in Figure 6.

Beyssade & Delais-Roussarie (to appear) also found phonetic differences between RQs and
I1SQs. First, 1ISQs were produced with higher overall FO than RQs. However, the global pitch
range was not always larger in ISQs than in RQs. In fact, the pitch range was compressed after
the wh-element in wh-RQs, see Figure 7b, similar to post-focus sequences in French
declaratives (e.g., Delais-Roussarie et al. 2002; Fery 2014; Jun & Fougeron 2002). French also
employs durational cues to distinguish ISQs from RQs. ISQs showed a faster speech rate than
RQs (in both polar and wh-questions), i.e., as in other languages, RQs had generally longer
durations than 1SQs. A speaker-specific analysis revealed that for one third of the speakers,
speech rate was higher for 1ISQs than RQs in 85% of the cases, for another third it was higher

in more than 65% of the productions, while another third did not use this cue.
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Beyssade & Delais-Roussarie (to appear) point out that the differences in pausing and FO
compression in wh-questions might reflect a difference in phrasing across illocution types.
While the wh-element tended to be followed by a phrase break (manifested as pause) in wh-
RQs (in 65% of the cases), such a break occurred more infrequently in wh-1SQs (in 24% of the
cases only). For polar questions, the difference in the number of phrase breaks across illocution
type was less pronounced. In polar-RQs, a break after the indefinite occurred in 62% of the

cases, while in polar-1SQs a break occurred in 41% of the cases.

4 Cross-linguistic discussion of prosodic cues to RQs: differences and commonalities

The previous sections have shown that all languages surveyed here make use of prosody to
distinguish between 1SQs and RQs, although they may do so in different ways. In this section,
we offer a comparison between the languages. The comparison is organized according to the
three prosodic parameters that have been identified as contributing to the distinction between
ISQs and RQs across languages: FO (Section 4.1), utterance/constituent duration/speech rate
(4.2), and voice quality (4.3). Each of these cues is used cross-linguistically, but the actual
implementation of a cue is language-specific. Section 4.4 revisits the languages for which the
prosody of RQs has been studied using different methodologies (map task experiment,
controlled production experiment, corpus study) and compares the respective results.

4.1 FO

FO is used to mark the difference between ISQs and RQs in all languages included here. In
head-prominent intonation languages, FO is first and foremost relevant in the variation of pitch
accents and edge tones. Two characteristics of nuclear pitch accents are relevant: position and
type. At least in the data elicited so far, position is relevant in English only, and only in polar
questions, where the nuclear accent in RQs may fall on the subject rather than the sentence-
final object. In Dehé & Braun's (2020b) data, this was the case in approximately one quarter of

polar RQs. This placement can thus not be called typical, however, when it does occur, it is a
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very strong indicator of rhetoricity (see Table 2).! By type of nuclear accents, we relate to two
properties: (i) whether a pitch accent is bitonal (rising, falling) or monotonal (high, low), and
(i) within bitonal accents, alignment of tonal targets with respect to the segmental string. All
intonation languages surveyed above make use of pitch accent types to signal rhetoricity, but
based on the existing literature, Italian does so to a much lesser extent than German, English
and Icelandic (and we see differences within the latter three as well). In Bari Italian, the
presence of the L* pitch accent in wh-RQs (along with the overall larger pitch excursion in wh-
ISQs than in wh-RQs; Sorianello 2018) seems to be the safest prosodic cue to rhetorical
meaning found so far. German, English and Icelandic make more extensive use of nuclear pitch
accents to mark the difference between 1SQs and RQs, although they do so in slightly different
ways. Specifically, in English and Icelandic wh-questions, the main difference is between a
monotonal high accent in wh-1ISQs and a bitonal rising accent in wh-RQs, both typically
followed by a fall to low, while in German wh-questions, the main difference is in the tonal
alignment of rising L+H accents (early rise L+H* in 1SQs, late rise L*+H in RQs). In polar
questions, German mainly uses the difference between monotonal and bitonal accents (low L*
in ISQs, rising L*+H in RQs), suggesting that L*+H is generally a pitch accent used in RQs,
while Icelandic uses alignment differences (late rise L*+H in 1SQs, early rise L+H* in RQs).
No difference with respect to type of pitch accents is found in English polar questions (L* in
both ISQ and RQ); here, accent position and combination with edge tone (high rise in 1SQ,
plateau in RQ) take over.

In the prenuclear area, we find similarities between Icelandic and English such that
more complex (that is, bitonal) accents are more frequently produced in wh-RQs than in wh-
ISQs. For English, this difference between wh-1SQs and wh-RQs has been interpreted by Dehé
& Braun (2019) along the following lines. The wh-word represents the unspecified part of the
proposition in wh-1SQs, i.e., the speaker requests information to fill the open slot and s/he
therefore marks the wh-word with H*. In RQs, on the other hand, the wh-word corresponds to
the obvious answer, rather than the unknown one, and thus a different accent type is used. This
interpretation may perhaps be extended to Icelandic, but it does not explain the lack of a similar
difference in German. However, one possible explanation is that German wh-RQs are more

specifically marked in the nuclear area. Specifically, the nuclear contour L*+H L-% is a very

11 Note that in Dehé & Braun's (2020b) study, information structure (i.e., subject focus) can be excluded as a factor

leading to a nuclear accent on the subject because it was carefully controlled for.
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safe indicator of rhetorical meaning, much more so than in both English and Icelandic (compare
the last rows in Table 1 vs. Tables 2 and 3). Note, moreover, that across languages, target
utterances used in the materials of production experiments were relatively short, thus
prenuclear accents would perhaps play a more important role in longer utterances. This is
clearly a matter for future research, in particular, because prenuclear accents have shown to be
relevant for the distinction between illocution types elsewhere. In Dutch, for example,
prenuclear pitch patterns help to disambiguate between declarative questions and string-
identical declarative statements (Van Heuven & Haan 2002). Petrone & Niebuhr (2014)
identify the relevance of height, shape and alignment differences in prenuclear accents in
German for the distinction between questions and statements.

The role of the edge tone or boundary tone is limited in the intonation languages tested
so far. This is especially true for Icelandic, which does not make use of the final part of the FO
contour at all: both polar and wh-questions are falling to L% throughout, regardless of
illocution type. This confirms previous literature on Icelandic intonation maintaining that L%
is the default for all utterance types (e.g., Arnason 1998a, 2005, 2011). On the other hand,
Arnason (2011: 323) also maintains that Icelandic questions may use rising intonation to signal
"special connotations" such as surprise, or impatience (see also Arnason 2005). It would
therefore have been thinkable at least, at the outset of the experiment, that rising intonation
would be used in RQs, too, to indicate that the meaning of the interrogative, which is string-
identical with 1SQs, conveys a pragmatically different meaning. However, Icelandic RQs use
pitch accents instead. Unlike Icelandic, both German and English do make use of the
intonational terminus of the utterance to distinguish between 1SQs and RQs. However, English
does so only in polar questions. English wh-questions are falling throughout. A similar pattern
is found for German. The most striking difference between ISQs and RQs in both English and
German is within polar questions: 1SQs are realized with a steep rise, while RQs are realized
with a mid-high plateau. Notice that these results for edge tones go against previous literature
(e.g., Bartels 1999; Han 2002; see Section 2 above), which assumes low boundary tones for
RQs given their assertive-like pragmatics. Instead, a three-way distinction can be observed for
English and German: a low terminus (L%) in declaratives, a rise to high in 1SQs, and a mid-
high plateau in RQs. Bari Italian has more rising 1SQs and more falling RQs, although the
differences are not very large, and this result is not fully in line with previous work on the
intonation of Bari Italian ISQs (Savino 2012). In French, differences with respect to the
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intonational terminus (and contour) were found for both question types (more final rises and
high plateaus in 1SQs, vs. more final falling or rising-falling contours in RQs).

One important point to make is that RQs do not simply have "an intonational contour of
an assertion™" (Han 2002: 215). This makes sense, given that semantically RQs are questions
and not assertions (Biezma & Rawlins 2017; Caponigro & Sprouse 2007). Like 1SQs, RQs
denote a set of answers, although speakers of RQs presuppose the answers to be part of the
common ground (e.g., Biezma & Rawlins 2017). This is not the case for 1SQs, in which the
answer is not supposed to be common knowledge. Moreover, RQs retain functions of questions
in that they can optionally be answered (Biezma & Rawlins 2017; Caponigro & Sprouse 2007).
Pragmatically, RQs and assertions may be considered to have a similar effect in the discourse
in that eventually, their propositional content is added to the common ground, resulting in the
assertive-like feel of RQs. However, this is achieved in different ways (Biezma & Rawlins
2017). (Default) Assertions function as proposals to add (new) information to the common
ground, which discourse participants may agree on or deny. RQs, however, indicate that the
information is already part of the common ground and force discourse participants to
accommodate their common ground accordingly. Given these differences, we would not expect
RQs to have the same intonational contour of assertions, but would expect the differences to
be reflected in prosody, as they are in the data reported above.

In the head/edge-prominence languages Japanese and French, as well as in the head-
prominence tone languages Standard Chinese and Cantonese, global (spanning the utterance)
and local (related to one constituent) pitch height plays a crucial role. These languages have in
common that lowered FO (but not necessarily a difference in FO range) is generally a cue to
RQs. Specifically, Standard Chinese and Cantonese RQs have lower FO contours than 1SQs.
French, like Standard Chinese, has higher overall FO in 1ISQs than in RQs. In Japanese, which
has larger FO excursion in RQs than in ISQs, the lower initial pitch in RQs was the strongest
cue to RQ meaning in perception.

For the tone languages, it is important to keep in mind that the shape of the FO contour is
largely determined by the canonical form of the lexical tones. For Standard Chinese, the effects
found for pitch height were found for all tones, except that tone 3 is somehow different due to
the interaction between low pitch and creakiness. For Cantonese (Lo et al. 2019a, 2019b), an
analysis split by tone has yet to be done. A corresponding comparison with Standard Chinese
will be particularly interesting because Cantonese sentence-level intonation may override the

shape of lexical tones, unlike Standard Chinese, which preserves the canonical shape of lexical
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tones at utterance level (e.g., Yang 2018; Yuan 2004). In Cantonese rising (declarative)
questions, for example, the FO of the utterance-final tones T21, T23, and T22 all fall together
with the rising tone T25. The higher-level tones T55 and T33 are also produced with a rise, but
the tones remain distinct due to their higher start (Zhang et al. to appear).

Taken together, properties of FO generally play a role for the distinction between 1SQs
and RQs across languages. This result is expected, given that it is very much in line with
prosodic differences between illocution types found elsewhere in the literature. To give but a
few examples, Neapolitan Italian uses tonal alignment to distinguish between narrow focus
statements and string-identical polar questions (D'Imperio 2000); in Dutch, prenuclear pitch
patterns help to disambiguate between declarative questions and string-identical declarative
statements (Van Heuven & Haan 2002; see also Petrone & Niebuhr 2014 for the relevance of
height, shape and alignment differences in prenuclear accents in German); in Standard Chinese,
we find differences in local and global pitch height in declaratives compared with string-
identical wh-questions (Yang 2018) and polar questions (Liu & Xu 2005; Xu 2019); and in
Cantonese, the difference between declaratives and declarative questions has been shown to be
encoded in properties of FO (e.g., Flynn 2001; Fox et al. 2008; Ma et al. 2006a, 2006b).

However, the present overview also shows that the ways in which FO is used to mark the
difference between ISQs and RQs is complex and also to some extent language-specific, even
within typological groups (see, e.g., the varying use of pitch accent types in the head-
prominence intonation languages German, English and Icelandic). Nevertheless, typological
differences play arole, too. For example, pitch accents are relevant in the intonation languages,

but global and local pitch height are mainly relevant in the tone languages.

4.2 Duration

Duration turns out to be a very robust cue to pragmatic meaning. Effects of duration were found
in all languages, and they all go in the same direction. Specifically, shorter constituent and
utterance durations and faster speech rates were generally found for 1SQs than for RQs. Note
that for Cantonese, only negative RQs, i.e., the same type of RQs that has also been tested for
the other languages reported on here, show the same effects for duration, i.e., longer durations
for RQs than 1SQs. No such effects were found for positive RQs and retorts. It remains to be
seen in future research whether this difference between RQ- and the other types carries over to
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other languages. If that is the case, then it will be conceivable that longer durations may be
more of a cue to negative attitude, rather than to RQ illocution.

In any case, the results obtained for duration are reminiscent of previous results regarding
duration differences between questions and statements in several languages. For example,
questions are produced with a faster speech rate (shorter durations) than statements in German,
Manado Malay, Orkney English, and Dutch (Heuven & Zanten 2005; Niebuhr 2013; Niebuhr
et al. 2010), and polar questions have shorter syllable durations than declaratives in Standard
Chinese (Yuan 2006).

Overall, the results for duration suggest that speakers generally plan and use less time for
questions than for statements (or: assertions) and for assertion-like questions such as (negative)
RQs. Future experiments will have to reveal differences (or commonalities) in duration
between RQs and statements. Using a three-way comparison comparing polar 1SQs, polar RQs
and string-identical (verb-first) exclamatives, Wochner & Dehé (2018) have already shown
that durations are shortest for 1ISQs and longest for exclamatives, perhaps attributable to the
fact that RQs are interrogatives syntactically but assertion-like pragmatically, while
exclamatives have been argued to be declaratives syntactically, despite string-identical surface

structure (Rosengren 1992).

4.3 Voice quality

As another non-tonal parameter, voice quality plays a role in all languages, for which it was
included in the analysis. In German, both polar and wh-RQs were more often realized with
breathy voice quality than 1SQs, mainly at the beginning of the utterances. Likewise,
breathiness is a relevant feature in English: the wh-word in wh-RQ is more often associated
with breathiness than the wh-word in 1SQs. In Standard Chinese, we find that glottalized voice
occurs more often in RQs than in 1SQs. While the specific kind of voice quality relevant in
RQs differs between languages, it follows that RQs are associated with 'non-modal’ voice
quality, 1SQs with modal voice quality.

Similar to the results for duration, the fact that voice quality plays a role for the distinction
between 1SQs and RQs fits in with previous findings on the use of voice quality to mark
linguistic or rather paralinguistic distinctions. For example, (Schourup 1985) shows for English
that exasperated attitude is sometimes expressed by means of breathy voice quality. Cantonese

uses voice quality to mark sarcasm (Cheang & Pell 2009).
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4.4 A word on methodology

Finally, a word is due on methodology. For three of the languages surveyed here (German,
English, and Italian), results have been obtained using evidence from complementary methods,
comparing laboratory speech and (semi-)spontaneous speech. Naturally, spontaneous speech
data are less controlled and thus syntactically and lexically more varied than laboratory data.
We therefore expect to find more prosodic variation in spontaneous speech. On the other hand,
in order to fully understand the prosody of a phenomenon and to use the insights in dialogue
systems, didactics, or to understand interlanguage phenomena, we first need to control for other
factors to isolate the influence of illocution type. Also, main patterns with respect to nuclear
accents and edge tones should ideally be very similar in the two registers (see Xu 2010) for a
general discussion of the use of lab speech vs. spontaneous speech in linguistic research).

For German, the prosody of RQs as compared to string-identical 1SQs was first
systematically tested using a speech production paradigm (Braun et al. 2019). The results were
then validated against spontaneous speech based on data obtained from a German cooking
show broadcast on television, including the same type of RQs (Braun et al. 2020). Generally
speaking, more variation was found in the prosodic realization of RQs in spontaneous speech,
but nevertheless, RQs and I1SQs in spontaneous speech essentially exhibit the same prosodic
characteristics as RQs and 1SQs in lab speech, and differences were minor. Comparing the two
methodologies in the German production data, the most reliable intonational cues to RQ
meaning were (i) the L*+H pitch accent, which was the most frequent accent type in RQs in
both polar and wh-questions, and (ii) the final mid-high plateau (H-%) in polar RQs vs. the
high-rise (H-"H%) terminating polar 1SQs, although in addition to H-%, the low rise (L-H%)
occurred with equal frequency in spontaneous polar RQs. Another important commonality
between laboratory speech and spontaneous data was the way in which the temporal cue of
duration/speech rate was used: across methodologies, overall durations were longer for RQs
than for I1SQs. Voice quality was not assessed in Braun et al. (2020) because the audio quality
was not good enough for annotation. However, note that perception data further validated that
listeners were sensitive to pitch accent type, duration, as well as voice quality when asked to
decide between the two illocution types (Kharaman et al. 2019). For German, we thus conclude
with some certainty that intonational and durational cues, as well as voice quality signal

rhetorical meaning.
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For English, we find commonalities between experimental (Dehé & Braun 2020b) and
corpus data (Hedberg & Sosa 2011) with regard to the final edge tone in polar questions (1ISQs
typically have a high-rising terminus H-H%, while RQs end in a mid-high plateau H-L%). This
is in line with Hedberg & Sosa's (2011) interpretation, according to which polar questions
ending in H% have inquisitive meaning, while non-rising polar questions are non-canonical
and non-inquisitive in meaning.

For Italian, we observe differences between Savino's (2012) map task data and
Sorianello's (2018) experimental data regarding the edge tone. Specifically, Savino finds more
falling polar ISQs in her data. However, Savino (2012) does not study the intonation of RQs,
thus a full comparison between the two experimental methodologies is perhaps not in order,

and more spontaneous speech data are needed to allow for a meaningful comparison.

5 Conclusion and Outlook

The previous sections have clearly shown that the difference in meaning between ISQs and
RQs is reflected in their prosodic realization. Among the prosodic cues employed in the
different languages are properties of the FO contour as well as duration and voice quality.
Crucially, all languages reported on here use these cues, although not in the same ways.

While this paper surveyed important findings, naturally, open research questions remain
for future research. To begin with, while there is now sufficient data from a number of
typologically different languages to get an idea of how RQs are likely realized and which
prosodic parameters are used to mark rhetorical meaning, further languages can always be
added, and even within the languages already investigated, more questions remain than have
already been answered. For any language studied in the future, our prediction would be that
the same parameters (FO, duration, voice quality) will be found to distinguish between 1SQs
and RQs, but that specifications will vary. Based on our results, the most likely parameter to
be used in the same way across languages is duration, but it seems to us too early on the basis
of the few languages studied so far to make generalized predictions.

One open issue regards the cross-linguistic prosodic realization of RQs with different
functions (e.g., negative RQs, positive RQs, retorts; cf. Lo et al. 2019b for Cantonese) and the
relationship between RQs and paralinguistic functions such as attitudes and sarcasm/irony.

Some of the cues to rhetorical illocution are similar to cues reported for sarcasm (Grice et al.
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2005a; Lommel & Michalsky 2017) or irony (Bryant & Fox Tree 2005). This issue may be
seen as a challenge for pragmatic theory (finding a generalization that fits all uses) and is
important to define the prosody-meaning interface.

Another open issue is the relevance and impact of different cues to rhetorical meaning in
relation to one another, both in production and perception, and both within prosody and beyond.
Within prosody, we need more work on the relative contribution of the different cues (FO,
duration, voice quality). For example, can increased duration make up for an atypical edge tone
or pitch accent? Can breathy voice quality, which is more typical of RQs, override 1SQ
intonation? We know of some studies that have started to address these questions regarding the
(relative) role of prosodic cues to rhetorical meaning, but more work is needed, so we may
expect results in the near future. Beyond prosody, the question arises of how prosodic cues
compare to contextual, morpho-syntactic or lexical-semantic cues. In the experiments
discussed here, 1SQs and RQs were string-identical, which made it necessary for speakers to
prosodically mark the intended illocution type suggested by the context. This raises the
question, however, whether interrogatives that are morpho-syntactically or lexically marked
for (or at least heavily biased towards) one particular illocution type would still be realized
with the same prosodic cues found in RQs not marked in those ways. The German data drawn
from the cooking show (Braun et al. 2020) suggests that they would be. The data set contained
a number of interrogatives that were unambiguously marked as rhetorical through lexical
means or by the context, and yet there were prosodic differences between RQs and 1SQs. More
data is necessary to address this issue in more detail. A related question is whether prosodic
information could override the interpretation suggested by the context or by morpho-syntactic
or lexical marking.

We have no doubt that the reader will come up with more open questions than these, as
can the authors of this paper think of more issues. We leave these to future research and look

forward to the results.
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