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Information Structure and Prosody: Linguistic
Categories for Spoken Language Annotation

1 Introduction

Prosody serves as one means of realising aspects of information structure in
spoken language, such as the pragmatic partitioning of an utterance into focus
and background elements and the degree of cognitive activation of individual
discourse referents (given/new). In languages like German and English, the
prosodic marking is mainly done by the speaker’s choice of position and type
of pitch accent, and by his/her division of utterances into intonational phrases.
Other important realisational means of information structure (again in German
and English) are syntactic structures deviating from the canonical word order
like extraposition, as well as those phenomena which serve to focus on specific
elements such as clefts, the passive voice, and certain particles.

In this paper, we will first define the relevant dimensions for a comprehen-
sive description of information structure in West Germanic languages, namely
theme-rheme, given-new and background-focus (Section 2), before discussing
the formal linguistic properties of the proposed concepts, paying particular
attention to prosody (Section 3). Section 4 introduces a project (MULI) that
investigates the information structure of German and English newspaper texts
at different linguistic levels, namely at the levels of discourse semantics, syn-
tax and prosody. We will take a closer look at the annotation strategies em-
barked upon, and the tools used for annotating the different linguistic levels in
the project, and discuss some difficulties, in particular with respect to aspects
of prosody. Finally, in Section 5, we suggest a complex but flexible procedure
for the annotation and analysis of several aspects of information structure
within a single tool (EMU) and discuss a couple of multi-level example anno-
tations of German utterances.

I would like to thank the ‘core” MULI team at Saarland University, namely Thomas Blug,
Caren Brinckmann, Silvia Hansen-Schirra, Geert-Jan Kruijff, Ivana Kruijff-Korbayova, Kerstin
Kunz, Anja Moos, Elke Teich, and — in particular — Stella Neumann.
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2 Defining information structure

Three basic dimensions of information structure can be filtered out from the
literature, recurring in different guises and terminologies. In this section, we
propose a simple definition of the relevant concepts.'

First, we can divide an utterance into a part the utterance is about and a part
that comments on that part, often referred to as theme and rheme (e.g., by
Firbas, 1964; Halliday 1967), but also called topic - comment (e.g., Bloom-
field, 1935), topic - focus (e.g., Sgall et al., 1973), link - tail/focus (Vallduvi,
1992) and starting point - added information (Chafe, 1976). According to
Halliday (1967), the theme - rheme dichotomy applies to the clause, not to a
tone group or information unit.” Structurally, the theme is the initial element of
the clause, and the rest is the rheme (in English). Functionally, “the theme is
what is being talked about, the point of departure for the clause as a message”
(Halliday, 1967, p. 212), and the rheme is its complement (and the message
itself).

Second, there is the level of the cognitive representation of referents or
propositions in the interlocutors’ minds, often expressed by the terms given
and new (e.g., by Chafe, 1976; Allerton, 1978). Other terms referring to this
level are anaphoric - non-anaphoric (Kuno, 1978), c-construable or not (Culi-
cover and Rochemont, 1983) and familiar - novel (Vallduvi, 1992).

Since information is generally propositional in nature, we can think of the
domain of givenness and newness as propositions expressing events and states.
Although it is claimed that each utterance contains some new information, the
propositions themselves do not necessarily have to be new. In fact, the new
information may consist in the establishment of a relation between given
propositions. This is the case in example (1) where the propositions {I did it}
and {you’re my friend}, which can be regarded as given or ‘presupposed’ (the
appropriate term when referring to propositions, cf. Jackendoff, 1972, and
Allerton, 1978), are linked via a causality relation:

(1)  A: Why did you do that?
B: I did it because you’re my friend. (Lambrecht, 1994, p. 58)

We can also attribute the status of given or new to the entities or referents that
participate in events and states. This “local view of givenness and newness”
(Chafe, 1994, p. 71) has the advantage of directly linking the referent to its
linguistic realisation. In sentence (2), e.g., the newness of the referent lawyer is
expressed by a full noun phrase and a pitch accent (indicated by capitalisation

The terms which we will adopt for the present study are printed in bold face.

Note that theme-rheme is not subsumed under ‘information structure’ in Halliday’s system.
Today, the term ‘information structure’ is commonly used in a broader sense, generally includ-
ing the notions of theme and rheme.



Information Structure and Prosody 155

of the prominent syllable), whereas the givenness of the speaker is marked by
an unaccented pronoun. We will come back to the question of linguistic mark-
ing of the proposed concepts in Section 3.

(2) TItalked to a LAWYyer last night (Chafe, 1994, p. 71)

Both referents on the one hand, and states and events on the other are repre-
sented by content words (or open class words), with referents typically ex-
pressed in argument categories such as noun phrases, pronouns and adverbial
phrases, and states and events expressed in phrases that serve as predicates,
including verbs and adjectives. These parts of speech can be attributed a cer-
tain information value, which is not the case with function words (or closed
class words) like conjunctions or prepositions expressing relations between
ideas. The main difference between referents/arguments, and states and
events/predicates in terms of givenness lies in their persistence in a person’s
active consciousness. Whereas the ideas of states and events are highly tran-
sient and constantly replaced by other event and state ideas, many referents
remain active for longer periods, thus serving as anchor points for new infor-
mation over a larger stretch of discourse (Chafe, 1994, pp. 66-67).

Third, an utterance can be divided into an uninformative and an informative
part, often called background and focus (e.g., by Jacobs, 1984, and Uhmann,
1991). This dichotomy has also been referred to as given - new (Halliday,
1967), old/ predictable/ recoverable information — new/ unpredictable/ non-
recoverable information (Kuno, 1978), contextually bound - non-bound (Sgall
et al., 1973), ground - focus (Vallduvi, 1992), presupposition - assertion
(Lambrecht, 1994), theme - rheme (Steedman, 2000), and as reflecting a Ques-
tion-Answer-Congruence (Bliring, 2002).

We take this level as expressing speaker intentions. This implies that factu-
ally ‘given’ constituents may nevertheless be presented as ‘new(sworthy)’, as
in Lakoff’s (1971) famous example (3) (taken from Prince, 1981, p. 227):

(3) John called Mary a Republican and then SHE insulted HIM.

Here, the pronouns she and him, which represent given information, are
marked as non-recoverable by means of accentuation.

The dimensions of theme-rheme and background-focus express comple-
mentary relations which apply to sentence or utterance level, whereas the
givenness dimension is non-relational in that it expresses the activation states
of single referents, and applies to discourse level. However, all of them have to
be interpreted with respect to the discourse context.
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The following (constructed) example illustrates the different distribution of
the elements along each of the three dimensions, reflecting differences in the
nature of the respective concepts:®

4) A What about John?

Bl: My sister and I are going to visit him.

I\ J N\ J
Y ~

Theme Rheme

B2: My sister and I are going to visit him.

— - —
New Given Given

B3: My sister and [ are going to visit him.
~ g \ )
Focus Background

The givenness dimension can be further subdivided, as proposed by Chafe
(1994) and Lambrecht (1994). They differentiate the two cognitive categories
identifiability and activation, “one having to do with knowledge, the other with
consciousness” (Lambrecht, 1994, p. 105). Chafe repeatedly showed that
knowing something and thinking of something are different mental states,
which have to be neatly kept apart. In an example like (5)

(5) [Italked to LARry last night. (Chafe, 1994, p. 72)

the referent of the noun Larry is known to both interlocutors but still receives
the nuclear pitch accent. The accent marks Larry as ‘new’ in the sense of
‘newly activated at this point in the conversation’, not as ‘newly introduced in
the listener’s knowledge base’. In contrast, in an utterance like

(6) 1TALKED to him last night.

the referent of him is already activated in the conversation and can thus be
marked by an unaccented pronoun. The question of whether the referent is
‘known’ to speaker and listener is irrelevant here, since (6) could be a follow-
up utterance to (7)

(7)  I'was surprised to see LARRY in town.

(in which the object is known) as well as to (8)

We disregard accentuation in the illustration.
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(8)  Iwas surprised to see a TWO-headed MAN in town.

(in which the object is not known). What counts here is that the referent in
question has already been introduced or activated in the discourse.

Lambrecht claims that the categories of identifiability and activation are in-
dependent but nevertheless correlate with each other in predictable ways. An
unidentifiable referent is also supposed to be unknown to the listener. A refer-
ent is identifiable if the listener is assumed to have a mental representation of
it, either due to shared knowledge between speaker and listener or because the
referent is salient in the internal or external discourse world. The identifiability
of a referent is the prerequisite for it to be activated in a listener’s mind. Chafe
differentiates ‘given’, ‘accessible’ and ‘new’ information, associated with the
three activation states ‘already active’, ‘previously semi-active’ and ‘previ-
ously inactive’. These cognitive states apply to ideas of referents, states and
events and express the speaker’s assumptions on the degree to which these
ideas are ‘lit up’ in a listener’s consciousness at the time of utterance (cf.
Chafe, 1987, p. 25).

Once a previously inactive/new concept is introduced into the discourse it
acquires the status of active/given. A concept may be active due to immediate
previous mention (also called ‘currently evoked’ by Yule, 1981) or by its sali-
ent presence in the environment of the interlocutors. However, since the num-
ber of different concepts that can be active at the same time is relatively small,
a concept will leave the active state rather quickly and — unless it is refreshed —
recede into the semi-active state.

Lambrecht (1994, p. 109) differentiates three types of semi-active informa-
tion, i.e., ‘textually’, ‘situationally’ and ‘inferentially accessible’ information.
Textual accessibility of a referring expression requires an explicit antecedent
which is ‘displaced’, i.e., which has not been mentioned in the last two or three
clauses and is thus only semi-active. The concept has been proposed by Yule
(1981) as the counterpart to ‘currently evoked’ information (representing truly
given information). A referent is situationally accessible if it is part of the
extra-textual context. Lambrecht (1994, p. 99) gives the example of a person in
an office saying the following to a friend with reference to some photographs
on the wall:

(9)  Those pictures sure are ugly.

Although he is not presently aware of the photographs, the speaker assumes
that they are hanging on the wall for him to see and therefore part of the situa-
tion. The third category, inferential accessibility, is the most complex and
diverse one. Inferentially accessible referring expressions do not have explicit
antecedents. They are (semi-)activated via a bridging inference (cf. Clark,
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1977) from another entity already present in the listener’s discourse model. An
example is Prince’s (1981, p. 233)

(10) Igoton abus yesterday and the driver was drunk.

in which the entity the driver can be inferred from a bus assuming the shared
piece of knowledge between speaker and listener that buses have drivers. In-
ferential accessibility can be provided by purely logical (lexical) relations like
synonymy or hyponymy, or by the establishment of a — generally culture-
specific — scenario or schema, which automatically co-establishes a set of
(semi-active) referents (cf. Sanford and Garrod, 1981). A courtroom scenario,
e.g., co-establishes the concepts ‘judge’, ‘lawyer’, ‘defendant’, and other more
or less prototypically present referents.

Prince (1981) suggests a ternary model with ‘new’, ‘inferrable’ and
‘evoked’ information, being equivalent to Chafe’s ‘new’, ‘accessible’ and
‘given’. She does not explicitly differentiate between non-identifiable and
identifiable referents, although this distinction is implicitly present in the divi-
sion of new information into ‘brand-new’ and ‘unused’. We adopt this distinc-
tion of the two types of new information (including Prince’s terminology) for
our model. Brand-new referents are new for the hearer and new in the current
discourse, while unused referents are known to the hearer but not yet estab-
lished in the ongoing discourse.

/\

Non-Identifiable Identifiable
Inactive HF—————— Semi-Active —————— > Active
Unused Situationally Inferentially = Textually
Accessible Accessible Accessible
Brand-New Situationally Textually
Given Given

Figure 1: Mental states of discourse referents (degrees of givenness)

The scale in Figure 1 integrates aspects of the taxonomies by Prince, Chafe
and Lambrecht (cf. also Baumann, to appear). It is meant to illustrate the rela-
tion between the two levels of givenness, i.e., identifiability (binary) and acti-
vation (gradual).
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The formal properties of referring expressions at the different levels of in-
formation structure will concern us in the following section.

3 The linguistic encoding of information structure

Generally speaking, information structure is realised by an interplay of various
linguistic means or strategies. These means are either syntactic (e.g., word
order phenomena and use of specific constructions like clefts, passives and
parallelism), morphological/morphosyntactic (e.g., pronominalisation, (in)de-
finiteness and use of specific particles), or prosodic (e.g., (de)accentuation and
intonational phrasing) in nature and are employed by different languages to
different degrees, depending on their typological characteristics (cf. Kruijff,
2001; Vallduvi and Engdahl, 1996). In English, intonation is the predominant
linguistic marker of information structure, which also holds for German, al-
though word order plays a more important role in the latter.

In the following, we will deal with each of the proposed levels of informa-
tion structure separately, with the givenness dimension subdivided into (non-)
identifiability and (in-)activation. Emphasis will be placed on those levels
which are predominantly marked by prosodic means.

3.1 The marking of theme-rheme

As already mentioned in Section 2, theme and rheme are defined in terms of
word order — following Halliday’s (1967) approach for English: the theme is
the initial element of the clause, and the rest is the rheme. The theory of infor-
mation structure in the Prague School is based on a similar understanding of
these concepts. Nevertheless, in the Praguian approaches they are more closely
related to the notion of givenness. Mathesius, e.g., defined ‘theme’ as “that
which is known or at least obvious in the given situation, and from where the
speaker proceeds” (cf. Firbas, 1964, p. 268). In later studies, Firbas and Dane$
integrated the terms theme and rheme into their theory of Functional Sentence
Perspective, which is based on the principle of communicative dynamism. The
theory claims that communication is a process, in which linguistic items have
different degrees of dynamism according to the extent to which they “push the
communication forward” (Firbas, 1964, p. 270). Those items which contribute
least form the theme (and are contextually ‘given’), those which contribute
most form the rheme of the sentence or clause (and are contextually ‘new’).* In
the free word order language Czech, which naturally served as the object of
investigation for the Prague School linguists, the unmarked sentence or utter-

*In later studies by Sgall and colleagues (e.g., Sgall et al., 1973), givenness corresponds to the

notion of contextual boundness, from which the topic-focus articulation (TFA) - largely
equivalent to the theme-rheme dichotomy - is derived.
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ance starts with the communicatively least important (i.e., given) element and
ends with the most important (i.e., new) one. Thus in Czech, the correlation
between givenness and initial position is much more natural, due to the struc-
ture of the language (i.e., frequent changes of word order are allowed),
whereas in a language like English, with a rather fixed word order, this correla-
tion is less obvious.

Still, in English (and presumably also in German), the theme generally
comes before the rheme® — just as given comes before new information. Thus,
although there is a high correlation between givenness and themeness (and the
grammatical role of a subject, coded as a definite noun phrase or pronoun), a
theoretical distinction between theme and given information is inevitable,
since every sentence or clause has a theme,® whereas not every utterance con-
tains given information.

3.2 The marking of givenness

3.2.1 (Non-)Identifiability

The (non-)identifiability of a discourse referent — denoting the listener’s ability
to pick out a particular referent (or ‘file’) from among all those which can be
designated with a particular linguistic expression, and identify it as the one the
speaker intends — is marked by morphosyntactic means such as (in)definiteness
and lexical form of the referring expression (cf. e.g., Prince, 1981; Ariel, 1990;
Gundel et al., 1993). However, there is no one-to-one correspondence between
grammatical (in)definiteness and cognitive (non-)identifiability. First of all, the
marking of definiteness, e.g., by definite articles or other determiners like
possessives or demonstratives, is language-specific — it just happens to be a
feature of the languages we investigate here, i.e., English and German. Second,
an indefinite determiner can mark an identifiable referent. In an utterance like

(11) I’'m looking for a book. (Lambrecht, 1994, p. 80)

the indefinite expression a book could be identifiable or non-identifiable to the
speaker (it is in both cases non-identifiable to the listener), depending on
whether he has a specific or a non-specific referent in mind. This can be tested
in anaphoric contexts:

(12) A:1found {the book/ it} specific = identifiable
B: I found {a book/ one} non-specific = non-identifiable

> This is a necessity in a strict systemic-functional approach, as e.g., Teich (2003).

There are some exceptions to this rule, such as thetic sentences and certain passive construc-
tions.

6
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(12) A reveals that the referent in (11) is specific and in turn identifiable, since
it has to be coded by a definite NP or pronoun, whereas the B sentence shows
that the referent in (11) is to be interpreted as non-specific (and non-
identifiable) and thus realised as an indefinite NP or pronoun. Third, generic
expressions, i.e., expressions referring to whole classes of items, not to specific
or non-specific individuals, can be either definite or indefinite. Irrespective of
their morphosyntactic marking, generic noun phrases generally designate iden-
tifiable referents. Summing up, definiteness is certainly not a universal linguis-
tic category. What seems to be universal is the cognitive category of identifi-
ability, “which is imperfectly and non-universally matched by the grammatical
category of definiteness” (Lambrecht, 1994, p. 87).

3.2.2 (In-)Activation

The second level of givenness, i.e., the level of consciousness or activation —
denoting the listener’s awareness of an entity or proposition a speaker can
assume at a particular moment — is marked by two different linguistic means:
lexical form and intonation.

First, discourse-active denotata are typically marked by pronominal coding,
subsuming free and bound pronouns, inflectional affixes and null instantiations
of arguments. In contrast, inactive referents are generally marked by full lexi-
cal coding, i.e., by definite or indefinite noun phrases and proper names.

Second, a referent’s activation state is marked by prosodic means. The basic
assumption for West Germanic languages like English and German is that
inactive referents are marked by pitch accents, while active referents are unac-
cented, or — more precisely — deaccented (e.g., Ladd, 1996). The term ‘deac-
centuation’ indicates more clearly a lack of accent in a place where it would
have been expected. Example (13) is taken from Cruttenden (in press). Here, a
referent (a pair of black shoes) is introduced by speaker A in a ‘setting’ sen-
tence and repeated in the same form within a ‘response’ sentence by speaker
B. However, the textually given referring expression is deaccented, and the
nuclear accent is shifted to the verb:

(13) A: You need a pair of black SHOES for the wedding.
B: I've already GOT a pair of black shoes.

Deaccenting (textually) given information is not a cognitive universal, though
(cf. Cruttenden, in press). In many languages, in particular of Romance origin
(French, Spanish, to some extent Italian) but also, e.g., in Arabic and Swedish,
deaccenting is at best one option among others (e.g., syntactic constructions) to
establish discourse cohesion.

Generally, the binary distinction between accentuation as a marker of new
information and deaccentuation as a marker of given information is a crude
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simplification. On the one hand, it disregards the plausible assumption that
there are different degrees of givenness. On the other hand, it neglects the
possibility that different accent fypes might be used for marking different acti-
vation states. Influential studies taking these aspects into account are the ones
by Pierrehumbert and Hirschberg (1990) for American English and Kohler
(1991) for German. Pierrehumbert and Hirschberg, working within the frame-
work of Autosegmental-Metrical Phonology, propose a model of intonational
meaning in which the meaning of a whole contour can be derived from the
composite meanings of pitch accents, phrase accents and boundary tones. Pitch
accents are claimed to mark the status of individual discourse referents. A
summary of the meanings attributed to different accent types is given in Table
1:

H* New

L+H* Addition of a New value
'H* Accessible

H+!H*

L*+H Modification of Given
L* Given

no accent

Table 1: Proposed relation between pitch accent type and activation state of
discourse referents for American English in Pierrehumbert and
Hirschberg (1990)

In a series of perception experiments on German, Kohler (1991) investigates
three accent contours — early, medial and late peak —, which are found to differ
in meaning. However, only the distinction between early and medial peaks
turns out to be categorical, while the difference between medial and late peaks
is gradual in nature. Table 2 summarises Kohler’s findings as to the relation
between accent type and degree or state of givenness,’ translating the contours
tested into GToBI (‘German Tones and Break Indices’) categories (cf. Section
4.2 as well as Grice and Baumann, 2002; Grice et al., 2005):

L+H* / L*+H (Late Peak) Emphasis (on sth. New)
H* (Medial Peak) New
H+L* / H+!H* (Early Peak) Accessible or Given

Table 2: Adaptation of the proposed relation between accent type and activa-
tion state for German in Kohler (1991)

7" Note, however, that Kohler does not concentrate on the information state of individual dis-

course referents (as Pierrehumbert and Hirschberg) but investigates the marking of higher-level
semantic-pragmatic relations.
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Perception experiments on German (Baumann and Hadelich, 2003; Baumann
and Grice, 2004) have shown for the purposes of prosodic marking that infor-
mation between the poles given and new cannot be treated as a uniform cate-
gory, and that different types of more or less activated information, e.g., denot-
ing different semantic relations, demand different accent types as linguistic
markers. In fact, there is evidence that a range of accent types (including deac-
centuation) can be mapped onto the gradient scale of activation degrees, with
the pitch height on the accented syllable, i.e., the lexically stressed syllable of
the referring expression, being the determining factor. Such a mapping sug-
gests a somewhat iconic use of pitch height, which is compatible with Gussen-
hoven’s (2002) Effort Code: the higher the pitch on a lexically stressed syllable
(or: the ‘starred’ tone), the newer (or more newsworthy) the discourse referent.

Such a gradient scale not only implies differences in accent #ype but also in
accent strength, especially when thinking in terms of effort. This leads to a
distinction between primary, secondary and no accents, parallel to the two
scales just mentioned, presented in Figure 2. It has to be stated clearly, how-
ever, that the categories on these scales do not stand in a one-to-one relation to
each other and are not claimed to be universally valid.

New <+——- Accessible —-——=> Given
H* L* no accent
primary accent secondary accent no accent

Figure 2: Proposed relation between activation degree, accent type and accent
strength in German and English

In fact, several studies on German and English propose different kinds of sec-
ondary accents which are (more or less directly) claimed to serve as markers of
semi-active information. However, a secondary status is usually not attributed
to nuclear accents. Secondary accents may instead surface as prenuclear (e.g.,
Chafe, 1994) or postnuclear prominences, such as Halliday’s (1967) ‘secon-
dary information focus’, which closely resembles Allerton’s (1978) ‘semi-
given’ information, marked by a secondary rise on a postnuclear item that is
recoverable from the preceding discourse. Further instances of postnuclear
prominences are Grice et al.’s (2000) ‘phrase accents’. Phrase accents are
basically edge tones which may nevertheless be secondarily associated with
stressed syllables. Finally, the notion of ‘Druckakzent’ or ‘force accent’ (cf.
Kohler, 2003) is characterised by increased articulatory effort (resulting in
longer duration and increased intensity) and lack of pitch movement, and ex-
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presses prenuclear as well as postnuclear prominence.® Both force accents and
phrase accents are claimed to apply to German.

3.3 The marking of focus-background structure

Intonation does not only mark different degrees of a discourse referent’s cogni-
tive activation but also the focus-background structure of utterances — together
with word order permutations and syntactic phenomena like clefting or pas-
sivisation.

The main property of focus accents is that they can be assigned to virtually
every constituent in an utterance irrespective of its degree of activation, since
their assignment only depends on the intentions of the speaker. In other words,
focus prosody ‘overrides’ activation prosody. We have already discussed an
example in which clearly activated concepts received an accent, as the deno-
tata of the pronouns ske and Aim in (3), repeated here as (14):

(14) John called Mary a Republican and then SHE insulted HIM.®

In the light of an example like this, Lambrecht (1994, p. 323) emphasises the
theoretical distinction between the cognitive state of the mental representations
of discourse referents on the one hand and their pragmatic role as background
or focus elements in a proposition on the other.

The focus-background structure of utterances is not only marked by accent
placement but also by phonological phrasing. This insight is already central to
Halliday’s (1967) approach, in which he defines an ‘information unit’ as being
co-extensive with a tone group. Similarly, Chafe (1994) proposes an ‘intona-
tion unit’, which corresponds to an ‘intermediate phrase’ as defined by Pierre-
humbert and Beckman (1988), as “the linguistic expression of information”
(1994, p. 69). Intonation units are claimed to be of “the right size to be proc-
essed in its entirety with the help of echoic memory” (1994, p. 55), i.e., they
can be activated as one chunk of information in the listener’s consciousness.

Although an intonation unit (i.e., an intermediate phrase) often consists of
one grammatical clause, it is important to note that the prosodic structure of an
utterance (taken to represent its information structure) does not necessarily
correspond to the utterance’s constituent structure (cf. Halliday, 1967; Steed-
man, 2000).

Nevertheless, there are structural aspects which determine the accent distri-
bution within an utterance. This particularly applies to broad focus structures,

8 Note, however, that Kohler (2003, p. 2928) does not regard force accents to be secondary, but

as strong accents adding a (negative) expressive component.

°  Note that the example displays contrastive focus on the pronouns, representing a special case

of narrow focus. The further discussion on the concept of focus is not restricted to this specific
type.



Information Structure and Prosody 165

in which one accent stands in for a larger focus domain. This phenomenon is
called focus projection (e.g., Selkirk, 1984, for English; Uhmann, 1991, for
German). While a general Focus-to-Accent (FTA)' approach, i.e., an approach
assuming that focussed words and constituents are marked by pitch accents
(first proposed by Bolinger, 1958), has been widely accepted since the early
1980s, there has been much debate on the question of which elements qualify
for attracting the accent in broad focus contexts (sometimes called focus expo-
nents, e.g., by Uhmann, 1991). Halliday (1967) and Chomsky and Halle (1968)
propose that the last lexical item in a sentence or utterance receives the main
accent (Chomsky and Halle’s Nuclear Stress Rule). Others, like Ladd (1980),
Gussenhoven (Sentence Accent Assignment Rule, 1983) and Selkirk (Basic
Focus Rule and Phrasal Focus Rule, 1984) also proclaim structure-based, but
more flexible approaches, taking into account semantic and syntactic regulari-
ties of specific languages. For German and English, e.g., it has been claimed
that arguments (commonly defined as obligatory complements of the verb) are
more likely to receive a pitch accent than predicates (if they occur in the same
focus domain). This can be illustrated in example (15), taken from Terken and
Hirschberg (1994, p. 126):

(15) A: Why did you miss the party?
B: My MOther got sick.

The answer in (15) B is an all-new sentence, i.e., neither the concept of the
speaker’s mother nor the concept of sickness have been activated in the dis-
course. However, only one element receives an accent. In (15) B, mother is
accented since it represents the argument (and the prosodic head) of the propo-
sition, while the predicate got sick may remain unaccented. Ladd (1996, pp.
187 ff.) discusses the accentability of arguments and predicates in several
languages and addresses the question to which extent the relative semantic
weight of nouns and verbs may have an influence on the distribution of ac-
cents. It has been argued, especially by Bolinger (e.g., 1986), that the different
accentuation behaviour of the grammatical categories stems from the fact that
nouns generally carry more semantic weight than verbs. However, the princi-
ple of deaccenting semantically light (or empty) words applies to all lexical
categories. A general noun like things in (16) A, e.g., is unlikely to receive an
accent:

(16) A: Look at those CRAWling things! versus
B: Look at those crawling INsects! (Bolinger, 1986, p. 120)

while a semantically ‘heavy’ verb may well be accented, as spotted in (17) B:

19 The term has been coined by Gussenhoven (1983).
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(17) A: TOMmy saw a BEAR.
B: TOMmy SPOTted a BEAR. (Bolinger, 1986, p. 125)

For similar semantic reasons, indefinite pronouns are generally unaccented,
despite their argument status and their non-identifiability. The indefinite pro-
noun somewhere in (18) A, e.g., is too predictable to be highlighted:

(18) A: He has to GO somewhere. versus
B: He has to go HOME. (Bolinger, 1986, p. 115)

In her account of the intonational marking of the focus-background organisa-
tion of German declarative utterances, Uhmann (1991) gives a detailed de-
scription of focus projection rules, taking into account not only the argument-
predicate structure of sentences and VPs, but also the internal structure of NPs
(i.e., modifier-head structures). Furthermore, Uhmann makes reference to word
order constraints (for maximal focus projection, the Normal Linear Order
(NLO) of sentence constituents has to be ensured), and develops a hierarchy of
elements according to their potential for becoming the focus exponent of the
sentence (based on Pheby’s (1980) Rhematic Hierarchy).

Recent studies on the marking of information structure are not only con-
cerned with local prosodic parameters like accent type and accent position, but
also with more global features such as pitch range, tempo and pauses (cf. e.g.,
Jasinskaja et al., 2004, and the SFB Information Structure at Potsdam Univer-
sity: http://www.sfb632.uni-potsdam.de). Thus, the main interest of these stud-
ies — although mainly situated within the field of formal semantics — lies in the
interaction of (local) information structure and (global) discourse structure on
the phonetic/phonological level.

The interplay of the formal categories used for marking information struc-
ture discussed in this section as well as methods and tools for their annotation
will be our main concern for the rest of the paper.

4 Annotating information structure at different levels —
the MULI project

The MULI (MUltiLingual Information structure) project aims at investigating
the information structure of German and English newspaper texts at different
linguistic levels (cf. Baumann et al., 2004a, 2004b, and http://www.coli.uni-
saarland.de/projects/muli/). The overall goal of the project was to find out how
and to what extent the features at the three linguistic levels of prosody, syntax
and discourse semantics interact in the encoding of an utterance’s information
structure in German and English.
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4.1 The MULI corpus

The MULI corpus consists of extracts from the TIGER Treebank for German
(cf. Brants et al., to appear, and http://www.coli.uni-sb.de/cl/projects/tiger/)
and the Penn Treebank for English (cf. Marcus et al., 1994, and
http://www.cis.upenn.edu/~treebank/home.html), already containing morpho-
logical and syntactic information. The German part of the MULI corpus, which
we will concentrate on here, consists of 250 sentences (approximately 3500
words) making up 22 short texts from the economics section of the newspaper
Frankfurter Rundschau. As is evident from the size of the corpus, MULI was a
pilot project. The data cannot be regarded as representative, not even for the
restricted text genre chosen. The analysis nevertheless has an explorative char-
acter for the purposes of the present paper in that it combines presumably
relevant descriptive levels for information structural phenomena in an empiri-
cal manner.

4.2 Methodology

Each linguistic level was annotated separately, generally by two annotators
who were trained to use the annotation scheme developed for the respective
level. The schemes were based on previously described, and largely theory-
independent, categories. The annotations were done manually using different
tools, chosen for the specific needs of the respective level. This resulted in
three independent strands of annotation. Problematic cases were jointly dis-
cussed within the project.

Prosody In order to carry out the prosodic annotation, we recorded a native
(Northern) German speaker reading the German texts aloud. These recordings
were digitised and annotated using the EMU speech database management
system (cf. Cassidy and Harrington, 2001, and http://emu.sourceforge.net/).
EMU is an integrated set of open-source tools for creating, querying and ana-
lysing annotated speech corpora. The core of EMU is implemented as a C++
library and a set of extensions to the Tcl scripting language. This core is aug-
mented with other components which deal with sound file input/output and
signal processing and analysis to form an integrated toolkit for corpus based
speech research. It works with speech data in a number of different formats.
Recent developments include a graphical-user-interface for signal processing
and the query language as well as building interfaces for the interconversion of
hierarchical annotations between Praat (http://www.fon.hum.uva.nl/praat/) and
EMU.

EMU can display various tracks such as the speech waveform, a spectro-
gram, the FO contour and several tiers for different kinds of labels or tokens
expressing different kinds of linguistic information (depending on the purposes
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of the annotation). The six annotation tracks set up for the prosodic annotation
in MULI were: 1) word boundaries and pauses, 2) punctuation of the written
texts, 3) position and type of pitch accents and boundary tones, 4) position and
strength of phrase breaks, 5) rhythmic phenomena, including non-canonical
word stress, and 6) comments. The annotation of level 3 and 4 follows the
conventions of GToBI (cf. Grice et al., 2005).

GToBI is a widely used description system for ‘Standard German’ intona-
tion that is based on and closely related to the original ToBI model for ‘Main-
stream American English’ (MAE) intonation (cf. Beckman et al., 2005, for an
overview). This original model has been extended as a general framework for
developing intonation systems for other varieties and languages since the early
1990s."" All ToBI systems are based on principles of Autosegmental-Metrical
Phonology, in which pitch contours are decomposed into high and low tonal
targets (symbolised by H and L).

The GToBI annotation scheme is efficient in that it only marks phenomena
which can not automatically be derived from the speech signal. Thus, it does
not replace the speech signal and the FO contour, but adds an abstract level of
description. GToBI provides the advantage of being relatively easy to learn
and use, as has been shown in a number of cross-annotator consistency tests
(cf. Grice et al., 1996; Reyelt et al., 1996). Furthermore, it is a flexible system,
whose basic inventory can be (and would have to be) adapted if investigating
language varieties other than standard German.

The diacritics of both MAE ToBI and GToBI are listed in Table 3, the tonal
and break index inventories are summarised in Table 4. Training materials for
the annotation of German intonation are available via the GToBI home page
(http://www.uni-koeln.de/phil-fak/phonetik/gtobi/index.html).

* | target on the accented syllable

+ | target before or after the accented syllable

- | Boundary tone of an intermediate phrase (ip)
% | Boundary tone of an intonation phrase (IP)

! Downstep of an H tone

~ | upstep of an H tone

Table 3: MAE_ToBI and GToBI diacritics

" The ToBI framework homepage can be found at http://www.ling.ohio-state.edu/~tobi/.
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MAE ToBI GToBI

pitch accents H*, L* L+H*, H*, L* L+H*, L*+H,

L*+H, H+!'H* H-+!H*, H+L*

force/phrase accents - H), L(*)
boundary tones L-, H-, L-L%, H- L-, H-, L-%, H-%, H-
L%, H-H%, L-H%, "H%, L-H%, %H
%H
break indices 0,1,2,3,4 2r,2t 2,3, 4

Table 4: ToBI inventories of tones and break indices for ‘Mainstream Ameri-
can English’ and German

A screen shot of an example annotation of the sentence Exporte in den Liba-
non sichert Bonn derzeit nur kurzfristig ab (‘Bonn currently safeguards exports
to the Lebanon only for the short term’) in EMU is given in Figure 3.

Hieraichy § Signals | Et Dalele | Du-y§ ;
word Expote in _den Libanon sichert Bonn derzeit e Kurzfistig @
4 Y.V ¥ b 4 h 4 V. V.Y v L 4
Punct
.
Tone Le H [ H TH H He X L%
w. 4 W ¥..%. . . . .
Brosk. 3 4
.. A &
Suess
accent?
vy
T s
amples =
e
L
03 04 05 06 07 08 08 1 11 1.2 13 14 15 16 17 18 19 2 21 22 23 24 25 26 27 28 29 3 31 32 33 34 35 36
Time (s)
i i >
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AN Y | TR R ~
., N by .
0f ~ o N . N - b
. N S X .ot
150 s . 3 N .- ~. s
'S . . .
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Figure 3: EMU screen shot of a multi-layer annotation, speech signal and FO
contour of the sentence Exporte in den Libanon sichert Bonn derzeit
nur kurzfristig ab (‘Bonn currently safeguards exports to the Leba-
non only for the short term”)

The screen shot shows that tones and break indices are associated with single
points in time, or events, whereas the tokens on the other levels of annotation
consist in segments being associated with a start and an end time. The prosodic

2" Break index 2r stands for a rhythmic break with tonal continuity (e.g., a hesitation pause),
break index 2t indicates a tonal break with rhythmic continuity (e.g., a tonal reset without a
pause in fast speech).
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annotation can be arranged in a sequential or hierarchical fashion: each intona-
tion phrase (IP) carries one boundary tone and consists of one or more inter-
mediate phrases (ip). Each intermediate phrase carries one boundary tone and
consists of one or more words. Each word can be associated with one or more
(pitch or force) accents. All of these features are considered to be relevant for
the interpretation of information structure.

Syntax For the annotation of syntactic phenomena, we used the editor XML-
Spy (http://www.xmlspy.com/). The annotation decisions were taken on the
basis of the written texts only. Since the basic syntactic analysis was already
available from the original TIGER annotation, only structures deviating from
the canonical word order and structures which serve to focus on certain ele-
ments were marked. The syntactic annotation scheme builds on descriptions of
the analysed features in Eisenberg (1994) and Weinrich (1993) for German and
in Quirk et al. (1985) and Biber et al. (1999) for English. It comprises clefts,
pseudo-clefts, reversed pseudo-clefts, extraposition, fronting, expletive es for
German and there-insertion for English, as well as the active, medio-passive
and passive voice. These kinds of information could not be retrieved from the
TIGER data.

Semantics A detailed analysis was conducted at the level of discourse seman-
tics. As with the syntactic level, the annotation was based on the written texts
only. We concentrated on ‘nominal-like’ linguistic expressions that introduce
or access discourse entities (i.e., ‘discourse referents’ along the lines of Dis-
course Representation Theory (DRT; cf. Kamp and Reyle, 1993)). With the
help of the MMAX annotation tool (cf. Miiller and Strube, 2003), we marked
the referential properties of these entities, and the anaphoric links between
them (cf. Passoneau, 1996). In particular, we annotated the semantic type (in-
tensional or extensional object, property, eventuality or textuality) and seman-
tic sort of a discourse entity (e.g., human, organisation, animal, plant, physical
object, quantity, date, location), referential properties of determination (unique,
existential, variable, non-denotational), delimitation (total or partial) and quan-
tification (uncountable, specific-single, specific-multiple, unspecific-multiple),
information status (brand-new, unused, inferable, (textually) evoked; cf.
Prince, 1981) and linguistic form (e.g., nominal group, pronominal, possessive,
apposition, clitic, ellipsis). Although this last attribute does not encode the
semantic property of a discourse entity, it was added since its (syntactic) cate-
gories classify the linguistic forms of the referring expressions independently
of the categories employed in the syntactic-level annotation. In addition to the
properties of individual discourse referents, we annotated anaphoric links be-
tween these referents. The links encode the type of relation between the dis-
course entity corresponding to an anaphoric expression and the one corre-
sponding to its (most probable) antecedent. We distinguished between the
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referential links ‘identity’ (or coreference) and ‘bridging’ (cf. Clark, 1977, and
Section 2), the latter being subclassified into set-membership and set-
containment relations, part-whole composition, property-attribution, general-
ised possession, causal link and lexical-argument-filling.

Integration of the different levels As mentioned above, we started by anno-
tating each level independently. The data, however, have to be brought to-
gether in order to allow for a convenient investigation of interactions across
the different levels. Thus, we aimed at combining the three levels into a single
resource. For that purpose, the varying output formats created by the different
annotation tools required a common data format. We chose XML for the repre-
sentation and maintenance of the annotations, since the output of the syntactic
and the discourse levels were already XML derivatives. Thus, the EMU files,
consisting of a list of time stamps associated with the respective annotated
label for each level, had to be converted into standoff XML (cf. Baumann et
al., 2004a).

4.3 Discussion of preliminary results

Since the MULI corpus is based on written texts, which were selected with a
view to analysing syntactic and semantic aspects of language, and which were
read aloud only after the fact, it is not ideal for an analysis that focuses on the
prosodic aspects of language. For an investigation of the information structure
of spontaneous speech, e.g., fine-grained lexico-semantic and syntactic classi-
fications do not seem to be necessary. Thus, only a subset of the categories
used in the MULI project is needed, including the semantic-pragmatic catego-
ries that turned out to be crucial for the interpretation of prosody. The German
production data analysed in MULI (cf. Baumann, to appear) as well as data
from two perception experiments on German (Baumann and Hadelich, 2003;
Baumann and Grice, 2004) revealed, for instance, that discourse referents — in
particular semi-active or accessible discourse referents — in certain semantic
relations to their anaphors are preferably marked by specific types of pitch
accent. It was shown, e.g., that pitch accent type H+L* is an appropriate
marker of inferable items within a given scenario or of the anaphor in a whole-
part relation. Other presumably semi-active referents such as synonyms, and
the anaphors in part-whole or converseness relations turned out to be prefera-
bly deaccented.

Thus, for the analysis of the interplay between information structure and in-
tonation, it should be sufficient to annotate the three activation states ‘given’,
‘accessible’, and ‘new’, and the semantic relation that holds between an ante-
cedent and an anaphoric referent (if applicable). Ideally, the annotation of the
activation states is extended by the source of activation, i.e., whether the refer-
ent has been activated by the physical context (‘situational’) or the preceding
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text, either by direct reference to the same referring expression (‘textual’) or
via a bridging inference (‘inferential’; cf. Section 2). The latter distinction is
crucial in terms of intonational marking and is interpreted here in a different
way than in the MULI project.

In the annotation procedure within the project, an expression was classified
as ‘textually evoked’ as long as it referred to the same entity (coreference),
irrespective of the semantic relation between the antecedent and the anaphor.
An ‘inferable’ item, on the other hand, always referred to an entity that was not
coreferential with its antecedent. This view is in line with the model proposed
by Prince (1981). The understanding of the two concepts proposed here devi-
ates slightly from this definition. In this view, a textually evoked referent has
an antecedent that includes the same lexical item (not necessarily implying the
same entity), as in the second mention of dog in (19):

(19) Ijustsaw a nice DOG. It reminded me of your PArents’ dog.

«—

textually evoked (in MULI: Prince’s ‘inferable’)

On the other hand, an inferable referent is only indirectly available through a
bridging inference from an already established referent. The anaphoric expres-
sion must not include the same lexical item as contained in the antecedent
(since it would count as textually given) but it might refer to the same entity,
as is the case in (20), where the hyponym beagle corefers with the hypernym
(or superordinate) dog:

(20) I just saw a nice DOG. It was your parents’ BEAgle.

/

inferable (in MULL: Prince’s ‘textually evoked’)

These two examples suggest that the question of coreference has an impact on
an anaphor’s prosodic marking. It would be wrong, however, to conclude that
an identity (or coreferential) anaphor (beagle in (20)) usually receives an ac-
cent, whereas a non-identity anaphor (dog in (19)) gets deaccented (cf. van
Deemter, 1999). Nevertheless, it would be just as wrong to conclude the oppo-
site. What is crucial here is the linguistic form of the antecedent’s referring
expression, not whether this expression denotes the same or a different referent
(i.e., semantic concept) than the anaphor. Thus, if the same form recurs (as
dog-dog in (19)), it is likely to get deaccented, whereas if the form is different
(as dog-beagle in (20)), a bridging inference is necessary which requires some
activation cost, intonationally expressed by accentuation.
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Such an interplay between the different levels of description (here: prosody
and discourse semantics) enables us to detect the relevant categories for the
marking of information structure. Similarly, in terms of the syntax-phonology
interface, it could be shown that fronted constituents are marked prosodically
(by phrasing and/or prominence), while ‘Mittelfeld’ elements usually are
prosodically less prominent. It is the combination of these different linguistic
aspects that provides insights into the roles each of them plays in the encoding
of information structure in spoken language. However, the findings of the
MULI project can only serve as a point of departure for future empirical stud-
ies on information packaging that investigate a much larger and more diverse
database of written and spoken texts.

5 Annotating spoken language — towards an integrated analysis
of prosody and information structure

The multi-layer annotation introduced in the last chapter was not originally
designed for the analysis of spoken language. Thus, it has to be adjusted if we
want to shift the main focus to prosody research. For an investigation of in-
formation structure centering on intonation, we propose that it is sufficient
(and convenient) to enhance the prosodic annotation in the speech analysis tool
EMU by a number of layers. A major advantage of integrating different strands
of annotation in a single tool is that all descriptive levels can be viewed simul-
taneously, and that automatic queries and relations between the labels on the
different levels are facilitated, also because their output formats are compati-
ble. Furthermore, EMU is generally theory-neutral but provides an environ-
ment that is rich enough to be used in a number of areas of linguistic research.

The levels which we suggest to be relevant for a prosody-related analysis of
information structure are at least — besides the basic level for the words spoken
— the level of pitch accents and boundary tones, the level of an entity’s cogni-
tive activation state or degree, and the level of focus-background structure, as
discussed in Sections 2 and 3. The EMU example annotations presented in
Figures 4 and 5, again taken from the German MULI corpus, additionally
contain a layer displaying the utterances’ theme-rheme partitioning and a layer
for non-canonical syntactic structures, i.e., layers whose interaction with into-
national markers is not as direct as in the case of the layers of activation and
focus-background. Finally, a layer is added indicating the semantic relation
between the referent in question and its textual antecedent (if applicable).

Thus, the suggested annotation scheme combines attested categories used in
the ‘bottom-up’ analysis of the MULI project with categories derived from
‘top-down’ approaches on information structure.

Figure 4 displays a screen shot of the utterance Zugenommen hat allerdings
das Bewusstsein fiir dieses Thema (‘The awareness of this topic has, however,
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increased’), showing seven time-aligned layers of annotation, the sound wave
and the fundamental frequency (F0) contour. The utterance consists of two
intonation phrases (whose right boundaries are indicated by ‘%’) with three
pitch accents on the lexically strong syllables of ZUgenommen (‘increased’),
allerDINGS (‘nevertheless’) and BeWUSSTsein (‘awareness’), and one force
accent (or phrase accent) on the lexically strong syllable of THEma (‘topic’).
These phenomena are indicated at the ‘tone’ level. As discussed in Section 3.1,
the theme is generally the initial constituent in a clause, here zugenommen.
However, in this case the participle is fronted (marked at the ‘syntax’ level),
i.e., it has moved from its default position following the finite verb into clause
initial position, replacing the most inherent argument. Thus, the word order of
this sentence — and in turn its information structure — is marked.

Word Zugenommen das Bewusstsein fiir  dieses Thema
v h 4 v Y. ¥ v
Tone L*+ H H* H* LM L%
hv4 v v v v v
Theme-Rheme v theme rheme
Syntax fronting
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Figure 4: EMU screen shot of a multi-layer annotation, speech signal and FO
contour of the sentence Zugenommen hat allerdings das Bewusstsein
fiir dieses Thema (‘The awareness of this topic has, however, in-
creased’; lit. ‘increased has however the awareness of this topic’)

The utterance contains two referents, whose cognitive state is indicated at the
‘activation’ level. The first one (das Bewusstsein) is ‘new’ (i.e., it has neither
been mentioned before nor is it recoverable from the preceding discourse)"

B Strictly speaking, however, it is ‘unused’, since das Bewusstsein is marked as identifiable by

the definite article (cf. Sections 2 and 3.2.1). In the two example annotations presented here,
we collapse the categories ‘brand-new’ and ‘unused’ under the heading ‘new’, since the differ-
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and carries the nuclear accent of the second intonation phrase. At the same
time, the nucleus is part of the rheme and of the focus of the utterance (cf. the
alignment of the respective levels), underlining the strong correspondence
between the different concepts. The second referring expression (dieses
Thema) occurs in postnuclear position and is marked by a (low) force or phrase
accent. There is no tonal movement in the vicinity of the lexically strong sylla-
ble The-. Instead, its prominence is derived from increased intensity and dura-
tion. Such secondary prominence often serves as a marker of accessible infor-
mation (cf. Section 3.2.2), as is also the case here. The referring expression
Thema is inferentially accessible from the context and serves as a synonym
(marked at the ‘sem-relation’ level) of “most accidents take place in metal
processing and construction jobs”, mentioned in the immediately preceding
sentence.'® Thus, it is relatively uninformative and part of the background of
the current sentence.

The utterance Die vor einem Jahr erdffnete Fabrik geht gerade zum Zweis-
chicht-Betrieb iiber (‘The factory that opened one year ago is presently chang-
ing to the two-shift operation system’) displayed in Figure 5 consists of a sin-
gle intonation phrase subdivided into two intermediate phrases (marked by ¢-’
at the ‘tone’ level). The whole subject noun phrase — making up the first inter-
mediate phrase — can be regarded as the theme, which is not marked by non-
canonical word order this time. The referring expressions in the first interme-
diate phrase both represent accessible information (cf. ‘activation’ level):
while vor einem Jahr (‘one year ago’) is situationally accessible due to its
anchoring to the time of utterance, Fabrik (‘factory’) is inferentially accessible
since it is a hypernym of the previously mentioned Werk Spartanburg (indi-
cated at the ‘sem-relation’ level). Since Jahr (‘year’) is derivable from the
communicative situation, it does not receive an accent. Instead, the modifier
Elnem (‘one’) is made very prominent by an L+H* pitch accent, since the
speaker regards the time span as important information that should be focussed
on. The accent on the accessible and backgrounded expression Fabrik can be
explained by its nuclear position within the intermediate phrase. In other
words, the accent is placed for rhythmical reasons. If the sentence was short-
ened to Die Fabrik geht gerade zum Zweischicht-Betrieb iiber, the subject NP
would probably be deaccented. Finally, the only referring expression within
the second intermediate phrase, ZweiSCHICHT-Betrieb (‘two-shift operation
system’), receives a high falling pitch accent, a common nuclear contour on a
new, rhematic and focussed item in German.

entiation is probably irrelevant in terms of intonational marking (cf. Baumann, to appear).

' A disadvantage of this representation is its limitation to single utterances. Thus, an anaphoric
link to an antecedent does not become evident.
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Figure 5: EMU screen shot of a multi-layer annotation, speech signal and FO-
contour of the sentence Die vor einem Jahr eriffnete Fabrik geht
gerade zum Zweischicht-Betrieb iiber (‘The factory that opened one
year ago is presently changing to the two-shift operation system’; lit.
‘the before one year opened factory goes presently to the two-shift
operation system over’)

6 Conclusion

The aim of this paper was to develop useful criteria for annotating and analys-
ing the information structure of spoken language, in particular for West Ger-
manic languages like German and English. In order to do so, we presented the
annotation procedure set up in the MULI project and discussed some problems
encountered with the annotation and combination of the prosodic, syntactic
and semantic structure of read newspaper texts. Our main points of interest
were the prosodic aspects of information structure and their interaction with
the other levels of linguistic description.

We have shown that a condensed version of the MULI annotation scheme is
sufficient. The levels chosen for the example analyses presented in the last
section are seen as covering the most relevant markers of the information
structure of spoken German (and English) utterances. However, annotators
might want to add other layers, e.g., to indicate the grammatical function or a
number of semantic properties of the referring expressions. They might just as
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well want to delete a level that is not relevant for the purpose of their investi-
gation. In sum, the annotation scheme presented here is a suggestion. It can
easily be adapted for specific analytic purposes.
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