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29.1 INTRODUCTION

........... L D T T T

THE prosody of an utterance, which includes the grouping of the words of the utterance, the
relative prominences of the words and the tonal movements, makes tremendous and
diverse contributions to the meaning of the utterance. Prosody can convey the emotional
status of the speaker, such as anger, disgust, fear or sadness (e.g. Brosch etal., 2010).
Prosody distinguishes between speech acts: for instance, the American English declarative
sentence It’s raining is a request for confirmation when uttered with a rise at the end, butan
assertion when uttered with a fall at the end (e.g. Gunlogson, 2002). Prosody can also
influence whether an interrogative sentence like Do you want to do the laundry? is
understood as seeking information, as an invitation or as a request (the illocutionary
act), and how annoyed, authoritative, and polite the speaker is taken to be (the pf:rlocu—
tionary effect) (Jeong & Potts 2016). Prosody can even influence the truth conditions of
utterances. Whether, for example, the relative clause who was on the balcony in utterances
of Someone shot the servant of the actress who was on the balcony is taken to modify the
actress or the servant depends on the prosody of the utterance (e.g. Speer etal, 2011)_..
Prosody also influences the truth conditions of utterances with focus-sensitive operatofs._:
like only (e.g. Jacobs, 1983; Von Stechow, 1990; Rooth, 1992; Beaver & Clark, 2008). Th'us, an
utterance of Kim only serves Sandy Johnnie Walker in which Johnnie Walker is '
prosodically most prominent expression is taken to mean that Kim serves San.dy nothi .
but Johnnie Walker, whereas an utterance in which Sandy is the prosodlc.ally mos
prominent expression is taken to mean that Kim serves nobody but Sandy ]o'hnr‘ue W ;

This chapter examines the contributions of prosody to meaning by considering ZXP-
mental research on a category of meaning that has been central to research‘ on prosody ;
meaning, namely information-structural focus. The study of informatlon.structu-r
concerned with the question of how the (morphological, syntactic, seman.tlc, I;lf .
etc.) properties of an utterance reflect the organization of the discqurse in ;v .11..'
utterance occurs (see, e.g., Lambrecht, 1994; Krifka, 2006; Féry & Krifka, 200 )'c. B,
chapter, ‘focus’ refers to an information-structural property of parts of ut'tfe:}?: :
is defined on the basis of questions: an expression is a focus of an utterance 1 3
of that expression answers the (possibly implicit) question that the utterance

-'_Chitumbuka,
:2006), and K'iche’ (Yasavul, 2013;
-;-Is)’ntactlc marking of focus see,
Aypothesis that information-s
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(see, e.g., Roberts, 2012a; Beaver & Clark, 2008). In (1), for instance, where B’s utterance
addresses A’s interrogative utterance, the proper name Mary answers the question denoted
by the interrogative utterance and hence is the focus of B’s utterance. In (2), the focus of B’s
utterance is the indefinite noun phrase a tornado.! In this chapter, brackets subscripted
with ‘F’ ([]g) identify focused expressions. This notation should not be taken to convey
any commitments about the syntactic representation of focus (but see, e.g., Rooth, 1992).
To avoid confusion, the term ‘focus’ is not used in this chapter to refer to a phonetic or
phonological property of focused expressions (e.g. ‘prosodic focus’).

(1) A: Who saw the tornado?

B: [Mary]g saw the tornado. (adapted from Roberts, 2012b: 1910)

(2) A: What did Mary see?
B: Mary saw [a tornado]z.

Question-answer pairs like (1) and (2) are the main diagnostic for information-structural
focus, regardless of whether focus is marked prosodically, morphologically or syntactically
in a given language.? As these examples illustrate, foci can be expressions whose denota-
tions are given, like the proper name Mary in (1), or new, like the indefinite noun phrase a
tornado in (2). Some works, such as Katz & Selkirk (2011), reserve the term ‘focus’ for
contrastively focused expressions, to the exclusion of expressions providing new informa-
tion, as discussed later.

This chapter proceeds as follows. Section 29.2 provides a brief introduction to
prosody and how experimental investigations can meet challenges to exploring the
contributions of prosody to meaning. Section 29.3 examines how expressions that are
information-structural foci are prosodically realized, and section 29.4 how prosodically
realized foci are perceived and interpreted. Both sections 29.3 and 29.4 discuss data from
a variety of languages, the influence of context, how focus size is distinguished and the
role of experimental methods in exploring the prosody of focus. The chapter concludes
in section 29.5 with a brief discussion of the contributions of prosody to semantic/
Pragmatic phenomena related to focus, such as contrastive topic and presupposition.

Additional linguistic phenomena influenced by focus are discussed by Kim (Chapter 25
in this volume).

i ] . - . .
What is referred to as focus here is referred to as rheme’ in other parts of the literature (e.g. Halliday,

1?85; Roberts, 2012b). Other authors define focus’ on the basis of sets of alternatives (e.g. Rooth, 1992),
Bivenness (e.g, Schwarzschild, 1999) or a combination of givenness and providing an answer to the

Q_ueftion Under Discussion (QUD) (e.g Biiring, 2007). Different definitions of focus’ are discussed in
Kuzn § Chapter 25, in this volume,
Some lan

: guages have been reported to not use prosody to mark information-structural focus,
Mcluding wo,

lof (Rialland & Robert, 2001), Yukatek (Kiigler & Skopeteas, 2006, 2007), Chichewa,
and Durban (Downing, 2008), NieZkepmxcin (Koch, 2008), Northern Sotho (Zerbian,
Burdin etal, 2015). For discussion of prosodic, morphological, and
for example, Féry & Krifka, 2008, and Zimmermann & Onea, 2011, For the
tructural focus is marked prosodically in all languages, see Roberts, 1998.
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meaning. For more detailed introductions to prosody from different perspectives see, for
example, Pierrehumbert & Hirschberg, 1990; Hirst & Di Cristo, 1998: chapter 1; Gussenhoven,
2002; Grice & Baumann, 2008; Ladd, 2008; and Beckman & Venditti, 2011

Any utterance has phonetic properties that can vary independently of the expressions
uttered: for instance, in English, the sentence Mary saw a tornado can be uttered with

€Xpressions uttered in order to convey post-lexical meanings inclyde fundamental fre.
quency, duration (of syllables or pauses) and intensity. Languages differ in whether a
particular phonetic property is used to convey post-lexical Mmeanings: for instance, 5 rise
in fundamental frequency that is associated with the stressed syllable of an expression is 3
correlate of a post-lexical (high tone) pitch accent in English (e.g. torngdp means

‘whether it is realized with a high tone or a rising tone, respectively), Languages also differ
in the phonetic properties that have become conventionalized bearers of post-lexical
meaning and are thyg part of the phonology of the language. The phonetic and phono-
logical properties of a language that are used to convey post-lexical meaning constitute
the prosody of the language,

The prosody of a language can provide cues about the Organization of the utterance and
its relation to the context in which it occurs: these cues include phrasing (how the

of the expressions in the utterance), and tona] movements (the tune of the utterance).
Examples of such information cued by prosody include (see section 29.1) the attitude of the
speaker, the speech act of the utterance, the syntactic and semantic relationships among the
€xpressions of the Utterance, and the information structure of the utterance. In English, for
Instance, whether the relative clause who was on the balcony modifies the servant or the
actress can be indicated by marking either one of the two noun phrases as the right edge of a
phrase, by a combination of lengthening and hyperarticulation of segments preceding the
edge, pitch movements associated with the edge and a pause (for detailed discussion see,
€.8, Wagner & Watson, 2010; and Speer etal,, 2011), Thus, the study of prosody (or
‘intonation’, as it is also sometimes called) is not concerned with phonetic or phonological

‘meaning’. For an introduction to the autosegmental-metrical framework of intonatiOI;al
phonology assumed by many of the works reviewed in this chapter see, for example,
Beckman, 1996; Shattuck—Hufnagel & Turk, 1996; and Ladd, 2008,
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Given the contributions that prosody makes to natyra] language meaning, theories of
meaning must capture how speakers use prosody to convey meaning and how listeners
perceive and interpret the prosody of the utterances they hear, Studying the contributions
that prosody makes to meaning is challenging for 4 number of reasons, First, since not aJ
phonetic and phonological Properties of an utterance contribute to post-lexical meaning,

components, some of which have continuoys €Xpression in the speech signal (see, g,
Wagner & Watson, 2010, Watson, 2010, on prominence in production and comprehen-
sion). Second, since the vocal folds and speech patterns of the speakers of a language vary
along a number of dimensions, the phonetic broperties that underlie the prosody of the
language do not haye any absolute valye for fundamenta] frequency, duration or intensity
in the language, byt vary by age, sex, etc, (e.g. men’s speech is typically characterized by

date no agreement about the nature of the interface between prosody and meaning (for
discussion see, €.8. Prieto, 2015), Open questions include, for example, whether the interface is
direct, or mediated by syntax (for a probabilistic Perspective, see, eg, Calhoun, 2010), and
whether individua] tonal movements oy combinations thereof are the basic meaning bearing
units of prosody (see, €.8. Gussenhoven, 2002, for discussion and relevant references). And,
finally, as noted earlier, there is cross-linguistic variation in the prosodic Systems of languages,
even closely related ones (see, e.g., Hirst & Dj Cristo, 1998; Jun, 2005, 2014).

29.3 THE PRODUCTION OF PROSODICALLY
REALIZED FOCUs

This section is concerned with the production of prosodically realized focys, Section 29.3.1
introdyces Prosodic cues to focug across languages, and argues that the prosody of focus in
a given language may be independent of the typological characteristics of the prosodic
System of the language. Section 29.3.2 shows that contextual information aboyt focus
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i uestion of
influences the prosodic realization of focus, which has consequencefs ffor tsheag sdon o
mhufl the grammars of languages distinguish different types o ocud', 35 discussed
in . o ; The idea that differences in focus size are proso.dlca]ly 1sh (giuused i
m s':Ctlto?i 121? .:ition 29.3.4. Section 29.3.5 concludes with a discussion of methods
motivate 3.4 : : |
research that investigates how focus is prosodically realized.

29.3.1 Prosodic realization of information-structural
focus across languages

Inl es that mark information-structural focus prosodically, focused exgrelleonsa azz
cnerally dically prominent than expressions that are not focuse. . g}lhg
gc.anera'HY mor}el prots'z and yhonological means to implement prosodic prominence. ' esc;
dl&ersu}rfclsllilge (:}I:Z 1presenfe and type of pitch accents and ‘t;;)undarytto;l;;ilizt;; ;)O
o , and the alignment o
P pal'lses’(efu nﬁf ezfifii%ﬁi?oﬁ%%itson, 2010; I%éry, 2013)'. In English, for
?he e Stgmg re.sgs.ions’ are made relatively more prosodically prom'lnent ‘than n'onl;
Py focuse' expin the same phrase by realizing the focused expression with a plt:1
-y expresmc(l)nsation an expanded pitch range and greater intensity (e.g. Cooper et -
Ny longeé » I, 1 ;36' Eady et al,, 1986; Terken & Hirschberg, 1994; Xu & Xu,. 2005;
e e & Oo)peIr’l ]Qun:s (2005) typology of prosody, English is a head-procrlmn;r.lc}e;
nghege al:’ . (;sodic phrase-level prominence is marked on the phrase hea C,;w 1cn i
1zni§lelifieﬁzzinz It)}:e head of the phrase through pitch accilnting. In' l;a;r:l%lela:iyizzngltll;l:ed
{ i nguage, focused expressio
(TuPi—Guafranl):3 ;1 2(1)125 lgeyag;f :}‘(r)pn:(r)l; gftec:laaf;ngt realized, by the steepness o.f the a.sllop;ce) 1osf
gsggn;?ého;::csents and by duration (Clopper & Tonhauser, 2011, 2013; Burdin et al,, 2015;
o al"'liOISFT ish and Paraguayan Guarani, is an edge-prominence %anguzgfz
I.(orean, unhh et LlfaltSe—level prosodic prominence is marked on the left or rlfght e]ui
e meaI:’ \ 2;1 fse through boundary tones (the left edge, in the case of Korean; see and,
o K, 200, )r A Korean utterance is typically phrased into accentual phrasesd 4
20003 K@’ 2004). hrases. An accentual phrase, which is slightly larger than' a wor ,re
- mtonauon'p lar tc;nal pattern. A focused expression is m'ade ‘relat‘wely moe
markeq it partz;l;nt than non-focused expressions by expanding its p%tch ra?;gs_,
PrOSOdIC?HY 'Pr?n'.'lcial segment, and by reducing the pitch range on the follf)wmog i};}))nal_
léngthemng 1t:1 lnlt' n o?the expression before and after the focused expression. Op o
s boun zlhe :1 r:llelzla be inserted before the focused expression and the following Wl -
z;??)(;u;epagas:d; thatY is, realized in the same phrase as the focused word (e.g. Jun,
. ZA e(fc’) l?zji)lglrloi(ols(elcrin t’lfa(;(ilil. way in which information structure, inclu;ilill:g f:ocsuosc,lilz
pr(I)lsch:dizaIl; realized in a given langu?ﬁe ma~yn$:§§§i£ c)srcl)lxt:ee;c;;r;tozi Stud}; e
i i
structz.;e ;f;ﬁiianfszif{vz}:if r;gg; PLV::se focus in Americ:;.n(Engl)islll;1 izfg:?{iz
Goan » rabic in Burdin etal. (2015).
iuari::an;}gis}EM:zgnz”a::;ui\gs;océizr;: which are head-prominence languages:
mer

Ianguage) to place a series of tiles depicting different objects in

PROSODY AND MEANING 499

Moroccan Arabic and K’iche’ were described in Burdin etal. (2015) as head

prominence languages, which means that they exhibit both head-prominence and edge-
prominence marking (see Jun, 2014). Burdin and her colleagues found that, contrary to
Jun’s proposal, ‘the prosodic realization of focys is orthogonal to the head-, head/edge-, and
edge-prominence distinction’ (p- 262): for instance, focused expressions were lengthened in
American English, Paraguayan Guarani, and Moroccan Arabic, but not in K’iche’, (See
Burdin etal., 2015: section 2.5, for discussion of other literature that also suggests this
conclusion.) In sum, languages that mark information-structural focus prosodically rely on

a range of phonetic and phonological cues, and which cues a language relies on may be
independent of the typological characteristics of the language,

/edge-

29.3.2 The prosodic realization of focus
is context-dependent

question-answer
iare (prosodically, morphologically, or syntac-

d that answers must pe congruent with the
interrogative utterances they address (e.g. Paul, 1880, 1919; Von Stechow, 1990; Rooth,

1992), as shown on the basis of the question-answer pairs in (3): I’s utterance in (3a), with
Turkish prosodically prominent (as indicated by the capital letters), is congruent with M’s
question in (3a), hence judged to be acceptable in response to that question, but not
congruent with M’s question in (3b), hence judged to be unacceptable in response to that

question. The reverse pattern holds for J’s utterance in (3b), in which David is prosodic-
ally prominent.

(3) Mandy, Craige,
and Irish coffee,
a. M: What kind of coffee does David like?
J: David likes [TURKish]z coffee.
b. M: Who likes Turkish coffee?
J: [DAvid]p likes Turkish coffee.

and Judith are having lunch at a Pplace that serves Turkish, Lebanese,

(adapted from Tonhauser, 2016: 951)

It follows from question-answer congruence that the focus m
constrains the question addressed by the utterance,
realized by an interrogative utterance,
implicit, as in many naturally occurri

arking of an utterance
regardless of whether the question is
as in the examples in (3), or whether the question is
Ng examples (see, e.g., Roberts, 20128; Beaver et al,
2017). The fact that what is focused in an utterance can be conveyed both by context (e.g.

the interrogative utterances in (3)) and by prosody suggests the information-theoretic
hypothesis that the prosodic realization of focus is enhanced when the context does not
identify which expression is focused. This hypothesis was investigated by Turnbull et a],
(2015): in their production experiments, speakers of American English and Paraguayan

Guaran{ played an interactive game in which they instructed a confederate (of the same

to numbered boxes on a
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game board. The speakers’ utterances were cither made in a context in which it was
predictable from the other game pieces (visible to the speaker and the confederate) whether
the adjective, the noun, or the entire noun phrase was focused, or in a context in which the
focus was unpredictable from the other game pieces. For instance, when the English
utterance Put the orange flower in box two was made in a context in which the other
game pieces were flowers of a variety of colours, adjective focus was predictable from the
visual context; when the same utterance was made in a context in which the other game
pieces consisted of a variety of objects, including flowers, in a variety of colours, adjective
focus was not predictable from the visual context.

Turnbull and his colleagues found that the prosodic realization of focus was enhanced in
both languages when the visual context did not predict which expression was focused. For
instance, when adjective focus was not predictable from context, focused English adjectives
were longer, realized with higher fo peaks and more likely to be realized with a rising pitch
accent than when adjective focus was predictable from context. In Paraguayan Guarani,
whether focus was predictable from context did not affect pitch-accent type or duration,
but the fo slope of accented adjectives was steeper (regardless of whether the adjective was
focused) when focus was not predictable from context than when it was. Thus, the prosodic
realization of focus is affected in both languages by the contextual predictability of focus,
but the influence of contextual predictability on prosodic realization of focus appears to be
language-specific.

Context-dependence in the prosodic realization of focus was also illustrated in Beaver
et al.’s (2007) study of second occurrence focus, a repeated focus: in B’s utterance in (4),
vegetables associates with the focus-sensitive operator only, but vegetables is given. Second
occurrence focus is marked with brackets subscripted with ‘SOF".

(4) A: Everyone already knew that Mary only eats [vegetables]e.
B: If even [Paul]p knew that Mary only eats [vegetables]sors then he should have

suggested adifferent restaurant. (Beaver etal., 2007: 247)

Beaver et al. (2007) found that second occurrence foci are not realized with a pitch accent,
but distinguished from unfocused expressions by a longer duration and a higher energy.
Thus, whether a focus is realized in American English with a pitch accent depends on the
context in which the focus occurs.

us in a given language depends on the contextual

In sum, the prosodic realization of foc
cues to focus and the context in which the focused expression is realized.

29.3.3 Prosodic realization of other information-structural

properties of foci

Focused expressions denote answers to the (explicit or implicit) questions addressed by the
utterances in which they occur, but they may differ along other information-structural
dimensions. In the examples in (5), for instance, the noun phrase a coffee is the focus of A’s
utterances, but the denotation of the noun phrase differs along other information-
structural dimensions: the denotation is new information in (sa), it is previously mentioned
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:cm.d contrasted with the other member of a contextually-given set, namely tea, in (sb), and
it is used to correct an interlocutor’s assumption in (5c).

(5) a. Q What would you like to drink?
A: Tl have [a coffee]s, please.

b. Q: Would you like to have a coffee or a tea?
A: Tl have [a coffee]r, please.

c. At the breakfast buffet, A may have coffee or tea, and has just been given a cup of tea.
A: 1don’t want tea, I want [a coffee]s.

Given that focus is not the only meaning conveyed prosodically (see section 29.1), it is
uns.urprising that foci that differ in their information-structural properties may dif;'er in
their prosodic realization. The three studies discussed in the following illustrate this for foci
that differ along the lines of the examples in (5).
In Ito etal. (2004), American English-speaking participants gave instructions to
a confederate about how to decorate a tree, thereby producing sequences of utterances
consisting of a colour adjective and an object-denoting noun, such as. . . blue ball ... blue
'house. The noun of an adjective-noun expression was defined as contrastive if it' was
1mrpediately preceded by an adjective-noun expression with the same adjective but
a different noun, like house in...blue ball...blue house (likewise for adjectives). The
f(?und that adjectives and nouns whose denotations were contrastive (whether I;CW o)r,
given) were more likely to be realized with a L+H* pitch accent® than adjectives and nouns
whose denotations were (non-contrastive and) new.
. In.Breen et al’s (2010) experiments, speakers uttered answers and listeners had to
identify the question they were answering: for example, an utterance of DAmon fried an
omelet this morning answers Who fried an omelet this morning? but not What did Damon
fry this morning? (vecall that capital letters indicate prosodic prominence). An expression
was d'eﬁned as contrastive in the presence of an explicit contrast set: while Damon in the just-
gentloned' congruent question-answer pair is not contrastive, it is taken to be contrastive when
Am(.m fried an omelet this morning is uttered in response to Did Harry fry an omelet this
:vn:;mng?. In an. ex'perin.qer'lt in which speakers were given feedback about whether listeners
: hsuccessful in identifying the question they were answering, speakers’ utterances distin-
il:;sr ez;ii(l))etwe? contre?stive and non—cc.)ntrastive subjects, verbs, and objects, with contrastive
- ‘Zs realized w1th longer duratlons‘ and higher intensity than (given or new) non-
o Contraotrile:l. Surprisingly, non—cor.ltrastlv'ely focused words were produced with higher fo
- Li. I\{I*Y focused ones, a ﬁnc'hng wh19h may be in contrast to that of Ito et al. (2004),
i pitch accents are typically realized with a higher fo than H* pitch accents (for
B an 'references, see, e.g., Ito & Speer, 2008).
(nor?- Clontizll:'lrk (zc.m) also found differe'nces in the prosodic realization of contrastive and
- sf ive) dls$ourse'-new expressions. Their production experiment compared the
lonl) off o expres31.or.15 like that Modigliani and MoMA in utterances like So he would
r that Modigliani to MoMA in which both expressions were discourse-new, or

£
Th ; . . .
introduiﬁI:H* pitch accent is a high tone pitch accent that is preceded by a low tone. For an
1 to the Tones and Break Indices (ToBI) annotation system, see Beckman & Ayers (1997).
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only one was discourse-new and the other one was contrastive. For Katz & Selkirk (2011),
an expression was contrastive if it associated with a focus-sensitive expression like only.
They found that contrastively focused expressions did not differ from discourse-new ones
in terms of pitch accenting or phonological phrasing, but that contrastively focused
constituents had a longer duration, a greater relative intensity and a greater fo movement
than discourse-new ones in the same position. (For relevant studies in other languages, see,
e.g., Krahmer & Swerts, 2001, on Dutch; D’Imperio, 2001, on Neapolitan Italian; and
Baumann et al., 2006, and Braun, 2006, on German.)

These three studies suggest that prosody does not merely distinguish focused and non-
focused expressions (section 29.3.1), but also distinguishes whether a focused expression
denotes new or\contrastive information. It is important to note, however, that the term
‘contrastive’ was defined differently in the three studies reviewed here: its definition
involved an expression in the immediately preceding utterance (Ito et al., 2004), a question
that the utterance was correcting (Breen et al., 2010), and association with a focus-sensitive
expression (Katz & Selkirk, 2011). The fact that the studies explored three different (though
possibly related) notions of ‘contrastive’ focus may very well account for the differences
observed in the three studies in how prosody distinguishes contrastively and non-
contrastively focused expressions. These studies thus highlight the importance of unam-
biguously defining the meaning categories whose prosodic realizations are explored.
(For discussion, see also Kim’s Chapter 25 on focus, in this volume.)

The findings of the three studies also bear on the question of whether foci that differ in
other information-structural properties are grammatically distinguished. Katz & Selkirk
(20m1), for instance, argued that contrastive foci and discourse-new foci are represented
differently in the syntax and thereby receive distinct interpretations. (For related proposals
see, e.g,, Kiss, 1998; Vallduvi & Vilkuna, 1998; Selkirk, 2007.) An alternative position (which
is compatible with foci being syntactically represented or not) is one on which differences
between foci are attributable to context and hence need not be grammatically represented
(see, e.g., Rooth, 1992; Roberts, 1998; Biiring, 2007).

29.3.4 Prosodic marking of focus size

This section shows that prosody provides cues to the size of the focus of a given utterance.
B’s utterances of Kim baked a cake in (6a-c), for instance, differ in whether the focus is the
direct object, the verb phrase, or the entire sentence, respectively.

(6) a. A: What did Kim bake today?
B: Kim baked [a cake]g.

b. A: What did Kim do today?
B: Kim [baked a cake].

¢. A: What happened?
B: [Kim baked a cake]y.

Since B’s utterances in (6a-c) can all be realized with pitch accents on cake, and no other
pitch accents, some authors assume that prosodic marking of focus is systematicaHY
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ambiguous with respect to whether the direct object, the verb phrase, or the entire clause is
focused (e.g. Gussenhoven, 1983; Selkirk, 1996). Accordingly, Selkirk’s (1996) widely
adopted Focus Projection Hypothesis predicts that a pitch accented direct object can
‘project’ focus from the direct object to the verb phrase and to the entire utterance.
(See Ladd, 2008: chapter 6, for a discussion of focus projection.)

However, experimental research on the prosodic realization of focus has provided
empirical evidence that the size of focus can be prosodically distinguished. For American
English, Breen etal. (2010) found that speakers produce subject-verb-object sentences
differently depending on whether the entire sentence or only the object is focused. Specific-
ally, they found that when only the object is focused, the object is produced with the highest
maximum fo, the longest duration and the maximum intensity compared to other words in
the sentence, whereas the words of the sentence were more prosodically similar to one
another when the entire sentence was focused. Baumann etal. (2006) investigated the
prosodic realization of German sentences with sentence focus, verb phrase focus, and
object focus, and found that the narrower the focus was, the more likely the direct object
was to be produced with a longer duration and with a higher fo peak relative to previous fo
peaks, and the less likely the verb was to be realized with an accent. For European
Portuguese, Frota (2002) found that the object is realized with a longer duration and a
different pitch accent when only the object is focused than when the entire sentence is
focused. Similarly, Hanssen et al. (2008) showed that, in Dutch, sentence and object focus
are distinguished by the duration of the object and by the timing, scaling, and slope of fo
targets and movements.

Focus size is also distinguished in languages genetically unrelated to European ones. For
Korean, for instance, a verb-final language, Kim et al. (2006) found that verb phrase focus
was distinguished from sentence focus by inserting an intonational phrase boundary, by
raising the pitch peak of the first word of the verb phrase, and by lengthening the first and
second words in the verb phrase. Jun & Kim (2008) observed that the object was relatively
more prominent in object focus than in verb phrase focus: in object focus, the fo peak of the
object was higher and the object was longer than in verb phrase focus, and the verb phrase
was more likely to be dephrased or produced with a reduced pitch range in object than in
verb phrase focus.

Finally, focus size is also marked within the noun phrase. As mentioned earlier, Burdin
etal. (2015) compared the prosodic realization of focus in utterances in which the adjective,
the noun or the entire noun phrase was focused across four genetically unrelated languages.
For American English, they found that noun focus is distinguished from noun phrase focus
in that the adjective is less likely to be unaccented when the noun phrase is focused than
when the noun is focused. (For a similar finding in Dutch, see Krahmer & Swerts, 2001.)
For Paraguayan Guarani, in which the noun precedes the adjective, they found that
adjectives were longer when the noun phrase was focused than when the adjective was
focused. In Moroccan Arabic, the noun again precedes the adjective. Here, Burdin and her

colleagues found that both the adjective and the noun were longer when the noun phrase
was focused than when the adjective was focused. (K’iche’ did not show any prosodic
marking of focus; see footnote 2.)

In sum, genetically and typologically unrelated languages use a variety of prosodic means
tolend prominence to particular parts of an utterance and to thereby identify the size of the
focus of the utterance. These findings suggest that the assumption that underlies Selkirk’s
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Focus Projection Hypothesis, that prosodic focus marking does not distinguish focus size,
may not be empirically adequate, at least from the production perspective. Section 29.4.4
addresses whether listeners attend to prosodic cues to focus size.

29.3.5 Experimental tasks to explore the prosodic
realization of focus

Experimental research on the prosodic realization of focus relies on a variety of tasks:
recordings are made of individual participants reading scripts (e.g. Beaver et al., 2007;
Katz & Selkirk, 2011), of pairs of participants reading scripts to one another (e.g. Clopper &
Tonhauser, 2013), of participants completing a task with a confederate (e.g. Ito & Speer,
2008; Burdin et al., 2015) and of pairs of participants engaging in an interactive task (e.g.
Watson et al., 2008; Breen et al., 2010). Compared to empirical claims about the prosodic
realization of focus that are based on individual researchers’ intuitions, experimental
investigations have the advantage of allowing researchers to quan.tify phonetic and ph01'1o-
logical cues to focus, and to distinguish between speaker-invariant and speaker-specific
prosodic cues to focus. ' N

The aforementioned tasks differ significantly in the extent to which the elicited utter-
ances resemble conversational speech, with participants reading scripts being the least and
participants engaging in interactive tasks being the most like conversational speech. An
advantage of scripted language is that researchers have full control over the content, l'ength,
and structure of the produced utterances, thus facilitating the comparison of I‘Jroductu?ns of
pairs of utterances that differ only in the variables of interest. However., as dlscusse(% in Ito
& Speer (2006), one of the worries of investigating prosody on the basis of pl:OdllCthIlS of
read, scripted language is that since such productions differ from conversational speech,
the results of the investigation have limited generalizability. Ito & Speer ther‘efore urge
researchers to rely on tasks that examine ‘the relationship between procz‘luced mtonatlor;
and the linguistic information conveyed in a discourse . . . without changing the natqre g
the speech people typically produce in conversation’ (p. 233). See the references earlier in
this section for examples of such tasks.

29.4 THE PERCEPTION AND INTERPRETATION
OF PROSODICALLY REALIZED FOCUS

.............
.................................
...................................

................ ssscvessecsnsnsascecnsns

N 4
This section examines how listeners perceive and interpret prosodically reahz.ed fOfCUS'S
Section 29.4.1 examines the perception and interpretation of prosodically realized focu

4 The research reviewed in this section is limited to experimental research, to the. exclusion Of V‘;‘:ﬁ
that analyse the meaning of (mostly English) prosody by abstracting over findings in tllie e;(poeé'lcn;‘ou).
literature (e.g. Pierrehumbert & Hirschberg, 1990; Steedman, 2000, 2004, 2014; and T'ruc erLs i¢ wh’i ok
Specifically, the research reviewed in this section is limited to W(_)rks based. on percept.lon tasl t;tion e
participants to make a judgement about the signal (e.g. prominence ratings), and interpre
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across languages, and 29.4.2 shows that the perception and interpretation of prosodically
realized focus is context-dependent. Section 29.4.3 illustrates that information-structural
differences between foci are perceived and interpreted, and section 29.4.4 addresses the

perception and interpretation of focus size. Section 29.4.5 concludes with a discussion
of methods.

29.4.1 The perception and interpretation
of focus across languages

Not only do speakers use prosody to signal what is focused in an utterance (section 20.3.1),
listeners also attend to prosodic cues to focus in their interpretation of utterances. In
an early study on American English, Most & Saltz (1979) found that listeners rely on
the location of pitch accents in utterances of sentences like The pitcher threw the ball in
identifying whether the subject or the object is focused. In one of their experiments,
participants listened to utterances of such sentences in which either the subject or the object
was prosodically prominent and were asked to write a question to which the utterance would
be an appropriate answer. Most & Saltz found that the expression that was prominent in the
answer utterance corresponded, in 68 per cent of cases, to the expression that was focused in
the utterance, given the question that the participant had provided. For instance, the question
Who threw the ball? was written for the utterance The pitcher threw the ball in which the
subject was prominent. Birch & Clifton (1995) also relied on question-answer congruence to
explore whether listeners attend to prosody in identifying foci. Asking native speakers of
American English to judge the appropriateness of congruent and incongruent question-
answer pairs, they found that listeners rated utterances in which a focused noun phrase was
pitch-accented as more appropriate than utterances in which a focused noun phrase was not
pitch-accented. Breen etal. (2010) also found that listeners in their Experiment 2 (where
speakers and listeners received feedback about whether the listeners’ response was correct)
were able to determine whether the subject, verb, or object was focused. In sum, these studies
provide empirical evidence that listeners attend to prosodic cues in identifying which expres-
sion of an utterance is focused.”

Clopper & Tonhauser (2013) investigated whether Paraguayan Guarani listeners
attended to prosodic cues to focus, as well as which prosodic cues they attended to. As
mentioned in section 29.3.1, Clopper & Tonhauser identified, on the basis of production
¢xperiments, that focused expressions in Guarani are more likely than non-focused
expressions to be realized with a rising pitch accent, with a longer duration and a steeper
slope for rising pitch accents. The question-answer pairs collected in one of the production
€xperiments served as stimuli for an interpretation and a perception task. In the interpre-
tation task, Guarani listeners were asked to identify which of two lexically identical answers

which ask partici

with a question),
5

Accent

pants to make a judgement about meaning (e.g. whether an utterance is congruent

placement facilitates listeners’ utterance comprehension (e. g Bock & Mazzella, 1983; Terken
I?TOoteboom, 1987; Ayers, 1996) and information about focus from accent placement is processed
fapidly online (e.g. Dahan etal., 2002). For a more thorough discussion of the influence of prosodic
Prominence on processing and memory, see Kim’s Chapter 25 in this volume.
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that differed in their prosody was the preferred response to a question. They found that
listeners attended to the pitch-accent type and the slope of rising pitch accents in identify-,
ing which expression in the utterance was focused. However, they also found th'at Quaram
listeners’ performance was significantly lower than chance on this task: that is, listeners
were not able to reliably use prosodic cues to identify which expression in an utterance was
focused, contrary to the findings of Breen etal. (2010). As discussed in Clopper &
Tonhauser (2013: section 4.6), this result may at least partially be attributed,to the task
design (listeners did not receive feedback about whether their answers were correct) and to
the fact that the materials included highly variable natural Guarani utterances that included
incongruous prosodic cues to focus. .

In the prominence perception task, Clopper & Tonhauser asked Guarani llsten.ers to
identify which word of the two-word answer utterances was prosodically more I‘)rom%ne.nt.
They found that listeners attended to the duration of the stressed syllable in ldentlfy}ng
which expression was perceived as prosodically more prominent. As in the interpretation
task, performance was not significantly above chance: listeners judged the focused expres-
sion to be more prosodically prominent than the non-focused one in 52 per cent of cases.
As discussed in Clopper & Tonhauser (2013 section 5.5), the chance performance is
consistent with research examining the perception of prosodic prominence by naive
listeners in other languages (e.g. Streefkerk etal., 1997; Mo etal., 2008). Taken together,
the results from interpretation and perception tasks suggest that prosodic cues to focus
constrain but do not determine what is focused in an utterance.

In sum, there is evidence from genetically unrelated languages that listeners attend to
prosodic cues in identifying what is focused in an utterance. Perception and interpretation
experiments can also serve to identify which prosodic cues to focus listeners attend to, as well as
how successful listeners are in determining which expression is focused from prosodic ones.
Whether languages differ in the strength of their prosodic cues to focus is an open question.

29.4.2 Contextual influence on the perception and
interpretation of prosodically realized focus

Context not only has an effect on the production of prosodically realized focus (section
29.3.2), but also on its perception and interpretation. Bishop (2012), for instance, showed
that American English listeners’ perception of prosodically realized focus is inﬂuence(.i by
the question that the utterance addresses. In his study, participants listenec? to question-
answer pairs, like the three shown in (7), and were asked to rate how ‘stressed’ each word m
the answer utterances sounded. Crucially, the same recording was used for the answer in
each question-answer pair, namely a recording of the answer with verb phrase focus.

(7) A: What happened yesterday? / What did you do yesterday? / What did you buy
yesterday?
B: I bought a motorcycle.

en
Bishop found that the objects of the answer utterances were rated as more stressed Wl;b
the answers were heard in response to an object focus question than in response to a v
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phrase or sentence focus question. Thus, listeners’ judgements of prosodic prominence are
significantly and independently affected by their interpretation of an utterance’s informa-
tion structure’ (p. 255): that is to say, by what is contextually identified as the focus of the
utterance. Similarly, Turnbull et al. (2014) found that American English expressions that
were realized with L+H* pitch accents were more likely to be perceived as prosodically
prominent when listeners were explicitly made aware of the contrastive context in which
the utterances were made.

The perception of prosodic prominence is also influenced by the prosodic context. In
Krahmer & Swerts’s (2001) study, Dutch listeners were asked to distinguish between words
realized with (what the authors refer to as) contrastive and new accents. When presented
with expressions realized with such accents in their sentential context, expressions with
contrastive accents were rated as more prominent than expressions with new accents, but
this difference in prominence rating was not observed when the expressions were presented
in isolation. Thus, listeners attended to prosodic cues to the information-structural status
of the expressions, but these cues were contextually enhanced.

Context also influences the interpretation of prosodically realized focus, as shown by
Kurumada et al. (2012). Their study investigated the interpretation of prosodically realized
focus using sentences of the form It looks like a . . . > such as It looks like a zebra. Utterances
of these sentences differ in their interpretation depending on whether the verb looks or the
noun (e.g. zebra) is the focus: while the utterances typically favour an affirmative interpre-
tation (‘it’s a zebra’) regardless of which expression is focused, the negative interpretation
(‘it’s not a zebra’) is more likely to arise when the verb is focused than when the noun is
focused. In one experiment, Kurumada et al. (2012) showed that when listeners were made
aware that speakers can also produce It’s a zebra, they were more likely to assign negative
interpretations to It looks like a zebra, regardless of focus placement. This finding
suggests that contextual information about the speaker’s intended meaning can weaken
the contribution of prosodically realized focus to meaning. Another experiment reported in
Kurumada etal. (2012) suggests that information about a speaker’s use of prosody to
convey meaning influences the extent to which listeners rely on prosodically realized
focus in deriving the speaker’s intended meaning.

In conclusion, the studies reviewed earlier show that the perception and interpretation of
focus is context-dependent—at least in English and other well-studied European languages.

29.4.3 Interpreting prosodic cues to foci that differ in other
information-structural properties

The studies reviewed in this section show that listeners attend not just to prosodic cues to
focus (section 29.4.1) but also to prosodic cues to other information-structural properties of
foci. Breen et al, (2010), for instance, found that a few American English listeners were able
to rely on prosodic cues to distinguish whether an utterance like Damon fried an omelet this
morning was made in response to a question like Who fried an omelet this morning? (in
which Damon is new information) or to a question like Did Harry fry an omelet this
morning? (in which Damon is corrective and contrasted with Harry). They found that more
isteners were able to identify which question the utterance was responding to when the
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utterance was preceded by I heard that . . ., which suggests that ‘speakers are a‘ble to convey
contrastiveness using words outside of the clause containing the contrastively focused
element’ (p. 1089).

Many gc)udiesgl)lave compared the interpretation of high tone pitch accents (H’* in the
ToBI annotation system, see footnote 3) and L+H* accents. In one of Ito & Speer’s (2008)
eye-tracking experiments, listeners heard sequences like . ..green drum. .. blue d.rum a.nd
were found to fixate on the relevant objects (e.g. drums) earlier when blue was realized with
a L+H* accent than with a H* accent. This finding suggests that listeners are more likely to
interpret adjectives as contrastively focused when they are realized with a L+H* accent than
when they are realized with a H* pitch accent. Likewise, Gotzner & Spa1e1.< (2014) showed,
using a truth-value judgement task, that German expressions were more likely to ger_1erate
exhaustive inferences when realized with L+H* rather than H* accents. The question of
whether H* marks foci whose denotation is new (as claimed in, e.g, Pierrehumbert &
Hirschberg, 1990), was addressed in Watson et al.’s (2008) eye-tracking study. Whﬂe they
did find that American English listeners were more likely to fixate on a contrastive referent
than on a new one when they heard the L+H* accent, listeners were not more likely to
fixate on a new referent than a contrastive one when they heard the H* accent (an
expression was taken to be ‘contrastive’ if it contrasted with the denotation of an expression
in an immediately prior utterance, similarly to Ito & Speer, 2008). Watson et al. (2008). took
these findings to show that L+H* conveys a contrastive meaning (in support. of Ple.rre-
humbert & Hirschberg, 1990) but that H* is cqmpatible with new and contrastive foci.

Although the aforementioned studies suggest that listeners interpret H* and L+H*

differently, other research suggests that the two pitch accents do not correspond Fo two
distinct perceptual categories. Bartels & Kingston (1994), for instance, synthe.s@ed a
continuum of stimuli between H* and L+H* by varying the acoustic characteristics of
the accent (peak height, peak alignment, peak timing, depth of the dip preceding the pee.lk)
and the context in which the sentences were presented. They asked American Englfsh
listeners to rate whether the relevant expression received a contrastive or a non-contrastive
interpretation. (Here, contrastiveness was defined as the explicit denial of a salie‘ent altern'fl-
tive, like apple in Amanda had a banana.—No, she had an apple.) Bartels & Kingston d%d
not find dlear evidence for a categorical boundary between L+H* and H*. What they 'dld
find was that, the higher the peak height was, the more likely a contrastive interprf:tatlon
was. (But see Calhoun, 2004, for a different finding.) The depth of the dip pr.ecedmg the
peak and the timing of the peak were secondary cues to a contrastive interpretation. La}dd &
Morton (1997) found that listeners categorically distinguished the two accel?ts in an
identification task but they did not identify a category boundary in discrimination ta.sks,
which they took to mean that the two accents are categorically interpreted, but contint-
ously perceived.

29.4.4 Perceiving and interpreting the size of prosodically
realized focus

. i — . . p erio
Listeners can perceive and interpret prosodic cues to differences in focus 31ze..D Ir?tzlian
(1997), for instance, found, using a prominence perception task, that Neapolitan
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listeners perceive utterances of subject-verb-object declarative sentences with sentence
focus differently from utterances with object focus: listeners identified the object as most
prominent in only 56 per cent of sentence focus utterances but in 77 per cent of object focus
utterances.

Can listeners interpret prosodic cues to differences in focus size? Gussenhoven (1983)
answered this question negatively. He found that participants were at chance in distin-
guishing whether an utterance of a subject-verb-object sentence, like We repair radios, that
had been made in response to a question that elicited object focus (What is it you repair?)
responded to that question or to a question about the verb phrase (What is the nature of
your business?). Breen etal. (2010), on the other hand, found that American English
listeners can distinguish between object and sentence focus: listeners in their Experiment
2 were able to correctly identify utterances that were produced with (non-contrastive)
object focus 57 per cent of the time, perceiving such utterances as having sentence focus
only 13 per cent of the time. Similarly to Gussenhoven’s (1983) task, listeners in their study
had to identify which question an utterance responded to, but in contrast to Gussenhoven’s
task, listeners in their study were seated in the same room as the speakers, and both the
speakers and the listeners received feedback when a listener chose the wrong question: “This
cue was included to ensure that speakers knew when their productions did not contain
enough information for the listener to choose the correct answer’ (Breen et al., 2010: 1067).
Since the speakers’ utterances more clearly disambiguated focus size when such feedback
was given, it is possible that the listeners’ ability to perceive distinctions in focus size
depends on whether speakers are aware of the need to disambiguate their productions.

As noted in Bishop (2017), which provides an overview of research into the perception
and interpretation of prosodic cues to focus size, previous studies seem to suggest that
prenuclear prominence (i.e. a pitch accent on the verb) may be ‘less relevant to identifying
broad focus than to identifying narrow focus’ (p. 238). The results of his investigation into
the processing of prosodic cues to focus size, which involved a cross-modal priming task,
suggest that prenuclear accents were unexpected when the object of subject-verb-object
sentences was narrowly focused, but did not influence reaction times when the verb phrase
of the sentence was focused. While Bishop’s findings are compatible with Selkirk’s (1996)
Focus Projection Hypothesis, studies like D'Imperio (1997) or Breen et al. (2010) challenge
the assumption that an utterance with a prosodically prominent object noun phrase is
ambiguous between object, verb phrase, and sentence focus.

29.4.5 Experimental tasks for the perception and
interpretation of prosodically realized focus

Although researchers have intuitions about how they perceive and interpret prosodically
realized focus, the preceding sections have shown that experimental investigations are
essential to identifying the phonetic and phonological properties of utterances that naive
listeners attend to. Experimental investigations can also identify inter-speaker variation in
t}}e prosodic cues attended to; for discussion see, for example, Breen etal. (2010) and
Bishop (2017). The preceding sections have also highlighted that research at the interface of
Prosody and meaning must carefully define the meanings that are investigated, including
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‘focus’ or ‘contrastive focus’. Finally, research must consider that the perception and
interpretation of prosodically realized meaning, such as focus, may be context—depen('ient
and control for context: when context is not controlled for, participants’ interpretations
may differ simply because participants imagine different contexts. . .

Experimental research on the perception and interpretation of pros_odl.cally realized
focus employs a wide range of tasks: participants are asked to identify important or
prosodically prominent words (e.g. D’Imperio, 1997; Clopper & Tonhauser, 2013), to
identify congruent question-answer pairs (e.g. Most & Saltz, 1979; Gussenhoven, 1983;
Birch & Clifton, 1995; Breen etal., 2010; Clopper & Tonhauser, 2013), or to answer
questions about what a particular utterance means (e.g. Kurumada et al, 201%), or whethe.r
the utterance is true (e.g. Terken & Nooteboom, 1987). Eye-tracking and priming experi-
ments provide information about the processing of prosodically realized focus (e.g. Dahan
etal,, 2002; Ito & Speer, 2006; Bishop, 2017). Stimuli can be resynthesized utterances (e.g.
Ladd & Morton, 1997; Calhoun, 2004) or utterances produced by trained speakers (e.g.
Gussenhoven, 1983) or untrained speakers (e.g. Breen et al., 2010; Clopper & Tonhauser,
2013); they may also differ in whether they realize specific prosodies (e.g. D'Imperio, 1997;
Ito & Speer, 2006) or are randomly selected from a production experiment (e.g..Breen etal,
2010; Clopper & Tonhauser, 2013). See Watson et al. (2006) for arguments in favc.)ur of
experimental tasks that can be used to explore both the proc{udion and Fomprehensmn of
prosody, and tasks that allow for the integration of contextual information.

29.5 CONCLUDING REMARKS

............ seauacasessne
............. 60008000006 00000080000¢0800000I00ricsitsasDoiatatucetecrsscaroronessssserssnny
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In this chapter, an information-structural focus was defined as an epression thf;\t answers
the question addressed by the utterance in which the expression is realized. As discussed in
the preceding sections, the prosodic realization of utterances in many languages c.onstraln
what is focused in the utterance, and speakers of these languages can perceive and interpret
prosodically realized foci. Experimental investigations are invaluable m identifying the
phonetic and phonological cues to focus because such cues are subject to inter-speaker and
inter-utterance variation, and because the phonetic and phonological properties of uFter-
ances are not only implicated in conveying focus. Although many open questhns
remain, the results of this research already have important implications for theo.rles
of meaning. For instance, theories of meaning must consider that the prosodic‘ reflllzla-
tion of focus is highly variable across utterances, speakers, and contexts. Slml}arlif,
although the prosodic realization of an utterance provides cues to focus., prosod’1w y
realized focus does not, typically, unambiguously determine the perception and inter-
pretation of focus in such utterances, even when the prosodic cues to focus are
consistent and speakers were aware of the ambiguity to be resolved. As a'consequerfci
theories of meaning that start from the premise that the input jco {nterpretatlo)
unambiguously marks what is focused in an utterance (e.g. via F-marking in the syn %Xs
constitute an idealization of the complex interplay of prosody and focus. (stcrépanfled
between empirical findings and theoretical analyses in research on clefts are discusse

in Onea’s Chapter 24 in this volume.)
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Information-structural focus is related to or implicated in other categories of meaning.
As a consequence, studies of the production, perception, and interpretation of focus are
relevant for a broad set of meanings beyond focus. Contrastive topics, for instance, have
been defined as expressions that answer super-questions to the question addressed by
the utterance in which the expression is realized; that is, as foci relative to a super-question
(e.g. Jackendoff, 1972; Roberts, 2012a; Biiring, 2003). It is therefore not surprising that
contrastive topics, too, can be prosodically realized, and that prosodically realized contras-
tive topics can be perceived and interpreted (e.g. Braun, 2006; Wagner etal, 2013).
Contrastive topic-marking in turn influences the interpretation of sentences with scalar
adjectives: De Marneffe & Tonhauser (to appear) found that American English utterances
with scalar adjectives that were realized with the contrastive topic contour were more likely
to give rise to a scalar implicature than when the utterance was realized with (what they
referred to as) a ‘neutral’ contour. More generally, research on conversational implicatures
has established, for a range of scalar expressions, that the relevant scalar implicature is
more likely to arise when the scalar expression is prosodically prominent than when it is
not (e.g. Chevallier etal, 2008; Thorward, 2009; Zondervan, 2010; Cummins & Rohde,
2015; Schwarz et al,, to appear). Lastly, it has been hypothesized that information-structural
focus is implicated in presupposition projection (e.g. Beaver, 2010; Beaver etal,, 2017;
Simons etal., 2017), and experimental research on presuppositions has shown that the
prosodic realizations of utterances with presupposition triggers influences the projectivity
of the presuppositions (Cummins & Rohde, 2015; Tonhauser, 2016; Stevens et al., 2017); see
also the discussion in Schwarz’s Chapter 6 on presuppositions, in this volume, In conclu-
sion, as these few examples already show, experimental investigations of prosody are
essential to developing a comprehensive perspective on natural language meaning.
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