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This paper focuses on information structure in the speech of individuals with schizophre-
nia, according to the theoretical framework found in the Language into Act Theory. A spe-
cific textual structure, called stanza, and its informational complexity, have been compared
using two corpora: the C-ORAL-ESQ for pathological speech, and the C-ORAL-BRASIL
for non-pathological speech. Firstly, we briefly explain the theory and the concept of
stanza. Then, we explain in depth the methodology adopted for comparing pathological
and non-pathological speech, using the two corpora. Additionally, we discuss the results
found, part of which have statistical significance. Finally, we propose a first explanation
of the results, focusing on cognitive and prosodic aspects that could provide insights for
further research.
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Introduction

This paper has three goals, which are: (i) to present a methodology for the study
of the informational structure of the speech of individuals with schizophrenia; (2)
to synthesize the most relevant results obtained in a first study using this method-
ology, and (3) to analyze the results in order to draw some conclusions that may
lead to insights on cognitive and prosodic aspects of individuals with schizophre-

nia.

The methodology was designed at the LEEL lab unit at the Federal University

of Minas Gerais (UFMG), as part of the C-ORAL-ESQ project, coordinated by
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Tommaso Raso and Jodo V. Salgado. This project aims to compile a corpus of
spontaneous speech of Brazilian individuals with schizophrenia during their peri-
odical interactions with physicians in a medical environment, and to study it for
linguistic and medical purposes.

The methodology is designed to study the information structure of individuals
with schizophrenia describing their information patterns with data provided by
the C-ORAL-ESQ corpus (Rocha ef al., in preparation) and to compare them with
the information patterns produced by individuals without mental disorders. Since
the C-ORAL-ESQ project has not yet compiled a medic control corpus, the meth-
odology was thought to make it possible to use data from a general speech corpus
— the C-ORAL-BRASIL (Raso & Mello, 2012), a reference corpus of Brazilian
Portuguese spontaneous speech. The goal is, therefore, to overcome the problems
that normally result from the adoption of two non-comparable corpora for the
study of a specific phenomenon.

The proposed solution, explained in detail in this paper, is to study the infor-
mation structure of stanzas produced in monological excerpts. Stanzas (Cresti,
2009) are, along with utterances, the basic units of human communication, ac-
cording to the Language into Act Theory (L-AcT; Cresti, 2000; Moneglia & Raso,
2014). They correspond to prosodically autonomous sequences that convey more
than one speech act (Austin, 1962).

Section 2 will briefly present the C-ORAL-ESQ corpus. Section 3 will explain
the main properties of the basic units of spoken language (utterances and stanzas),
which are necessary to understand the proposed methodology itself along with the
fundamentals of L-AcT. Then, section 4 presents the methodology for the study
of information structure in a comparative key, taking data from the two corpora
in consideration. Section 5 introduces the main results obtained from a computa-
tional and statistical analysis as reported in Costa (2022). Finally, section 6 ana-
lyzes Costa’s data in order to draw some conclusions regarding the main strategies
employed by individuals with schizophrenia to build information structure in their
speech and what they may reveal about their cognition and prosody.

2. The C-ORAL-ESQ corpus

C-ORAL-ESQ is a spoken corpus aimed to document the spontaneous speech of
Brazilian individuals with Schizophrenia. The corpus, which is being compiled,
focuses on the speech produced during psychiatric consultations between patients
and their psychiatrists in their regular treatment, carried out at Instituto Raul Soa-
res (IRS — FHEMIG) — a public psychiatric facility in Belo Horizonte, Brazil. In
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Brazil there is a marked social profile differentiation between people who seek
treatment in public or in private facilities. This means that the economical and
sociocultural stratum of the average IRS patient could be labeled low or very low.

The corpus, upon completion, will be comprised of at least 40 registrations,
each with approximately 1.500 words produced by the patients (plus the words
produced by their legal guardians and physicians). So far, the corpus features 30
recordings, 43.008 words produced by patients (mean 1.434, SD 1.023) and
42.436 words produced by other participants (physicians and legal guardians), re-
sulting on a total of 85.444 words. The large variation in the number of words
uttered by patients is an expected feature of the corpus. This is due to the fact that
all registrations portray real consultations carried out during the treatment, and
patients differ from one another on their symptomatology, besides their sociodem-
ographic characteristics. For more details on the C-ORAL-ESQ, see Rocha ef al.
(2020) and Rocha (2019).

3. Basic communicative units of spoken language

3.1.  The discussion about basic units in speech

There is much discussion in linguistics about the nature and properties of the basic
communicative units of spoken language. Formalist approaches tend to conceive
them as a syntactical unit, the sentence, defined as the major projection of a V
(Jackendoff, 1977). Based on the primacy of syntax over other levels of linguistic
analysis on various formalist approaches, prosody is often considered to be sub-
ordinated to syntactic structure, acting on the linguistic level by making explicit
the position of syntactic boundaries, disambiguating structures, etc.

On the other hand, functionalist approaches tend to define the basic commu-
nicative units of spoken language based on pragmatic and/or cognitive properties.
Syntax is not necessarily considered the main linguistic level where to look for
the features that characterize a basic unit. This is due to the fact that the very
reason for considering a linguistic unit as a basic discourse unit is its capacity of
conveying a minimal communicative function, and not its structural characteris-
tics. Various authors observe, in fact, that around one third of the utterances in
spoken communication do not carry a verb (Biber et al., 1999 for English; Cresti,
2005 for some Romance Languages; Raso and Mittmann, 2012, for Brazilian Por-
tuguese). Therefore, various frameworks claim that prosody is the primary lin-
guistic marker responsible for setting the boundaries of the communicative units
of speech — even if those boundaries may eventually coincide with syntactic ones
— and for establishing other features that allow the perception of a linguistic
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sequence as a communicative one, a speech act. For different proposals of basic
units that share a general functional approach, see Izre’el et al. (2020).

In this article, we follow a functional approach, L-AcT, designed to analyze
spontaneous speech from corpus data. According to it, the basic communicative
units of spoken language are defined as the minimal stretches of speech that are
prosodically and pragmatically interpretable in isolation. Their autonomy derives
from the perception that a stretch of speech constitutes a terminated sequence that
conveys (at least) one speech act (Austin, 1962). Each terminated sequence ends
with a terminal prosodic boundary and can be formed by one or more prosodic/in-
formation units. In the latter case, the different units are separated by non-terminal
boundaries.

The idea that spontaneous speech is segmented into smaller units primarily
by perceivable prosodic boundaries is well spread especially among functionalists
who work with spontaneous corpus data'. The strong reliability of prosodic seg-
mentation is confirmed by the application of different rounds of the Kappa test
(Fleiss, 1971), that easily show a level of agreement higher than 0.8. Among other
resources, this can be verified in the data of C-ORAL-ROM corpora (Cresti and
Moneglia, 2005), whose results are presented by Moneglia et al. (2005), and C-
ORAL-BRASIL (Mello et al., 2012).

According to L-AcT, prosody is also responsible for carrying at least two
other crucial functions for spoken communication: to identify which prosodic
units of a terminated sequence convey an illocution (in contrast to non-illocution-
ary units) and (together with some pragmatic features) to signal the specific type
of'illocution conveyed by them. The same sequence of words can receive different
segmentations and convey different speech acts, depending on their prosodic pro-
file, as shown in example (1) (see Izre’el et al., 2020a)

(1

a. People (Calling)! Give John the book I promised him (Order)!

b. People give John the book I promised him (Assertion).

c. People give John the book (Question)? I promised him (Assertion).

d. People (Calling)! Give John the book (Order)! I promised him (Assertion).

! See Panunzi et al. (2020) for a comparison among annotations that scholars subscribing to
different theoretical frameworks made of the same two stretches extracted from the Santa Bar-
bara Corpus (Du Bois et al. 2000-2005). The comparison shows a high level of agreement on
the identification of continuative and conclusive boundaries.
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Examples (la-d) show how different segmentations lead to different possible
speech acts. The ones chosen here are not the only possible ones, but segmentation
is always the first step that restricts the performance and the perception of possible
speech acts. It is easy to observe that segmentation determines also syntactic in-
terpretations. Among other evident differences, while in (b) and (c) People func-
tions as subject, this is not the case for (a) and (d), where the same word performs
an autonomous speech act and therefore constitutes an utterance by itself.

Examples (2) and (3) below and their respective audios (extracted from Cav-
alcante et al. (2018))’ present terminated sequences formed by two prosodic units.
In example (2), the first unit is non-illocutionary and ends with a continuative
prosodic boundary. The illocution is conveyed by the second unit (“you can only
take it for eight weeks”), which carries the pragmatic and prosodic autonomy of
the sequence. Conversely, in (3) the first unit is clearly illocutionary (“one of his
brother’s sons”), while the second is non-illocutionary and, for that reason, non-
autonomous.

(2) afammnO1[5]
*LYN: if you want to / you can only take it for eight weeks //

(3) afamdlO1[115]
*RIC: one of his brother’s sons / or something //

3.2  Utterances and stanzas

According to L-AcT, there are two different types of terminated sequences: utter-
ances and stanzas. The main distinction between them is not directly related to the
number of prosodic units that form the terminated sequence, but to the number of
illocutionary patterns performed. Utterances are formed by a single pattern with
one illocutionary unit (or a patterned illocution, as will be shown later), while
stanzas have at least two juxtaposed patterns, each one with its own illocution,
linked together by a continuation prosodic signal.

The following examples (4-6) present utterances (4) and stanzas (5 and 6),
formed exclusively by their illocutionary units. In these examples, the utterance
features a single prosodic unit, while stanzas carry two or more units. The exam-
ples are tagged according to L-AcT’s annotation conventions; the illocutionary
unit of the utterance and the last illocutionary of the stanza is the Comment

2 All the examples can be listened in Cavalcante et al. (2018), that can be downloaded from
www.c-oral-brasil.org > corpora > Minicorpus Inglés Americano (2018).
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(COM), while the other illocutionary units of a stanza are Bound Comments
(COB), to show that they partake of a unique terminated sequence.

(4) afamdl04[28-32]

*KAR: The Substitute Wife /=COM=

*JUL: oh //=COM= was that any good //=COM=
*KAR: it was very good //=COM=

*JUL: oh good //=COM=

(5) afamdl02[141]
*PAM: I look down on my body /=COB= and I fell like I’m in a spaceship
//[=COM=

(6) afamdl02[181]
*DAR: be a /=SCA= doctor /=COB= or a screen writer /=COB= or an actress
/=COB= or a philanthropist /=COB= or an explorer //=COM=

Utterances and stanzas sub-patterns can also present a variable number of differ-
ent types of non-illocutionary units, as in examples (7-10). These units are anno-
tated with different tags that will be explained better below: Topic (TOP), Paren-
thetical (PAR), Appendix of Topic (APT), Appendix of Comment (APC) and Aux-
iliary (AUX), a general tag indicating that the unit has the function to regulate the
communication, i.e. it is what in other frameworks are called Discourse Markers.
Besides those information units, the tag (SCA), which means scanned unit, indi-
cates an intonation unit which is part of a greater information unit, and (TMT),
Time Taking, indicates a filled pause.

- Utterances carrying non-illocutionary units

(7) apubdlO1[15]
*RAN: right now /=TOP= like you say /=PAR= maybe it is better for you to do
some of that stuff /=COM=

(8) afamdlO1[115]
*RIC: one of his brother’s sons /=COM= or something //=APC=
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- Stanzas carrying non-illocutionary units

(9) atamdl02[58]
*PAM: and then it was interesting /=COB= cause reading I did /=TOP= after
that /=APT= substantiated that experience /=COM=

(10) afammn02[10]

*ALN: &he /=TMT= flew down to Mexico City /=COB= &he /=TMT= we &c
[/1]=SCA= think of the name of my hotel /=COB= which wouldn't mean
anything now /=PAR= but we ended up in a /=SCA= fabulous hotel
/=COB= &he /=TMT= first night /=TOP= we were very unhappy with
our rooms /=COB= we got down there /=COB= and the next morning
/=TOP= Buddy /=TOP= who 's a /=SCA= early riser /=PAR= anyhow
/=PAR= was probably up /=SCA= four o'clock /=COB= and he went
down there complaining to the manager /=COM= so //=AUX=

These examples allow the understanding of a series of important questions regard-
ing the composition of terminated sequences that can be used to explain important
aspects of the organization of speech according to L-AcT: (a) Why does the
speaker choose to produce an utterance (or a sequence of utterances) instead of a
stanza and vice-versa? (b) What are the differences among non-illocutionary
units? (¢c) How are the illocutionary and non-illocutionary units organized inside
a terminated sequence?

A speaker produces an utterance in order to convey a single actional pattern
towards another individual, and produces a stanza to convey a sequence of ac-
tional patterns inside the same terminated sequence. However, there is a more
subtle distinction between the two possibilities: while the utterance places empha-
sis on the very illocution that it conveys and can be seen as an online program,
stanzas are better understood as the expression of an ongoing textual elaboration,
conveyed through a sequence of “weakened” and homogeneous illocutions,
linked by a signal of continuity, and programmed one after the other. Stanzas nor-
mally take place in situations in which there is a lower level of interaction, and
the speaker can focus on the semantic elaboration of the text. Therefore, stanzas
tend to be more frequent in monological contexts (Cresti, 2005; Raso &
Mittmann, 2012; Mello, 2014). For the aforementioned reasons, stanzas differ
from a sequence of utterances, both from a prosodic and a cognitive point of view.

L-AcT recognizes the existence of two major types of non-illocutionary units:
textual and dialogic units (or Auxiliaries, AUX). Textual units integrate the se-
mantic text of the terminated sequence, AUX regulates the interaction among the
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participants®. Each different information unit has its specific function, a specific
prosodic form, and its own distributional behavior.

Example (7) starts with a Topic (TOP), the most frequent textual units. TOP
is always positioned before the illocution and provides the cognitive domain for
its interpretation, which is conveyed by a prosodic prominence, whose forms have
been studied in several works (see at least Author et al., 2017 and Cavalcante et
al., in press). Besides TOP and COM units, example (7) presents also a Parenthe-
tical (PAR), a textual unit used by the speaker to make metalinguistic comments
about the text (Tucci, 2010). Examples (8) and (9) show an Appendix of Comment
(APC) and an Appendix of Topic (APT), respectively. The appendix units inte-
grate the text of COM or TOP.

For our goals, there is a last unit that needs to be introduced: the Multiple
Comment (CMM). CMMs are complex patternized illocutions, they are not jux-
taposed as COBs are. CMMs are two (rarely more) illocutionary units that to-
gether build an illocutionary pattern with a holistic interpretation: reinforcement,
comparison, different logic relations conveyed by prosody without a lexical oper-
ator, and functional calling are some examples of possible patterns. They can oc-
cur both in utterances and stanzas, and they represent more complex illocutionary
solutions, both from a cognitive and a prosodic point of view.

Example (11) brings a sequence of reinforcement CMMSs, which conveys the
same illocution twice. It is interesting to notice that usually it is the second rein-
forcement CMM that has a more semantically elaborated text. Example (12) fea-
tures a stanza with an adversative CMM illocutionary pattern. Example (13) con-
sists of a stanza with three CMMs that convey a list illocutionary pattern.

It is worth noticing that in this stanza there is also another textual unit, the
Locutive Introducer (INT). This unit signals that what follows must be interpreted
as a whole (as in lists) or according to pragmatic coordinates that are different
from the hic et nunc, as in reported speech.

(11) afammn01[2]
*LYN: no /=CMM-= I don't have my equipment at all //=CMM=

3 We will not differentiate the AUX subclasses for the purposes of this paper (see Raso & Vieira,
2016; Raso & Ferrari, 2020; Raso et al., 2022, for fine grained differentiations).
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(12) afammn05[68]
*COR: things are meant to come out /=CMM= not go in /=CMM-= in that hole
//[=COM=

(13) afamm02[25]
*ALN: we had /=INT= four or five of 'em /=COB= Aaron had one /=CMM= 1
had one /=CMM= Mike had one /=CMM=

Both in utterances and stanzas, there are no mandatory units other than the illocu-
tionary ones. The speaker decides whether to include optional units based on
her/his communicative needs. For instance, if the speaker wants to mark that the
illocution conveyed by a given COM refers to a cognitive domain different from
the one provided by the immediate context, she/he can include a TOP before it; if
the speaker wants to make a comment on the main content of the utterance, he can
insert a PAR. By doing so, the speaker creates an informational pattern —i.e., a
set of information units formed by an illocutionary unit (the core of the pattern),
around which the non-illocutionary units gravitate and to which they are cogni-
tively and prosodically subordinated. This means that the speaker can organize, at
a cognitive level, the information pattern she/he prefers, producing functional
units conveyed by prosodic means. While an utterance presents only one infor-
mational pattern, each one of the illocutionary units of a stanza may have its own
informational sub-pattern, i.e., a configuration formed by a COB and the non-
illocutionary units specifically related to it.

The concept of information pattern (and sub-pattern) allows a better under-
standing of what happens behind the elaboration of a terminated sequence. This
should not be seen just as a sequence of pragmatically independent units, which
are related to one another only on syntactic or semantic levels. All textual units
are meant to pragmatically and cognitively support the illocutionary one, since
they are built as a specific program.

It is possible, therefore, to describe terminated sequences not only in terms of
the number of their units, but also in terms of the number and types of information
patterns they perform. Examples (9) and (10) show different sub-patterns. In ex-
ample (9), the first COB (which does not form a sub-pattern with any non-illocu-
tionary unit) is followed by a [TOP-APT-COM] sub-pattern. In example (10),
there are five different sub-patterns: (JAUX-COB], [AUX-COB-PAR], [AUX-
TOP-COB], [TOP-TOP-PAR-PAR-COB] and [COM-AUX]), while the third
COB (“fabulous hotel /) and the fifth one (“we got down there /”’) do not form
sub-patterns.
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4. The methodology for the study of the information patterns

This section explains our methodology for the study of the information structure
of spontaneous speech in individuals with schizophrenia. As has been pointed out,
it was especially designed to overcome the fact that there is no specific control
corpus for C-ORAL-ESQ. The patient data were therefore compared to those of
the general reference corpus of Brazilian Speech Portuguese, the C-ORAL-BRA-
SIL corpus.

The methodology does not aim to compare different speakers directly, but
specific structures that can be found in the recordings of both C-ORAL-ESQ and
C-ORAL-BRASIL. These specific structures are stanzas with the same number
of illocutionary units. Our goal is to investigate the degree of complexity of these
structures when they are produced in monologues — a context in which speech is
less dependent from a specific situation and topic. Thus, stanzas with one COB in
C-ORAL-ESQ are compared to stanzas with one COB in C-ORAL-BRASIL,
stanzas with two COBs are compared to stanzas with two COBs, and so on. This
strategy allows the comparison of stanzas with the same level of potential com-
plexity, since they are formed by the same number of nuclear units, and then it is
possible to analyze their degree of complexity, which can be measured by the
richness of textual and dialogic units subordinated to the COB, as well as the
number of CMMs. By doing so, it is viable to look for statistical differences in the
use of specific information units and try to induce some cognitive and prosodic
possible differences between individuals without mental disorders and individual
with schizophrenia.

Costa (2020), which followed our methodology for the comparative study of
stanzas, elaborated several Python scripts to extract results not only about infor-
mation structure, which is the main goal of this work, but also about silent and
filled pauses number and duration, lexical information and syllabic structure.

The first premise taken into consideration when we formulated our method-
ology is that different linguistic phenomena may be influenced by different fac-
tors. For instance, lexical variability of a corpus is in direct relation with the var-
iability of its topics, while the illocutionary variation is due to the variation of
speech contexts and degree of interactivity (Moneglia, 2011). In fact, in inter-
views regarding different topics we usually find a large lexical variation, but the
speech acts performed by the speakers tend always to be the same (mainly ques-
tions, answers, assertions, and a few others). This is because speech context de-
termines speaker’s communicative needs and therefore elicit mainly a specific set
of illocutions.
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According to a series of studies carried on in the C-ORAL-BRASIL project
and at the LABLITA lab, it has been found that a large set of properties related to
information structure complexity (number of words, tone units, illocutionary and
non-illocutionary units in a terminated sequence, among others) varies according
to the degree of interaction between the participants (Cresti, 2005; Raso &
Mittmann, 2012). If on the one hand, the more interactive the text is, the greater
its illocutionary variability is; on the other hand, the less interactive the text is, the
more reduced its illocutionary variation is and the more complex the information
structure of the different patterns is. The variation induced by the degree of inter-
action can be appreciated in the following tables and graphics, adapted from the
C-ORAL-BRASIL and C-ORAL-ROM statistics.

Table 1. Complexity of the dialogic turns of C-ORAL-BRASIL

Terminated sequences / Words /
dialogic turn dialogic turn
Min Max General Min Max General
mean mean
Conversations 1.19 2.12 1.46 4.38 14.01 7.45
Dialogues 1.46 3.53 1.83 6.36 25.25 9.64
Monologues 1.89 90.00 3.01 12.85 44,94 28.56

Adapted from: Raso & Mittmann, 2012.

Table 1 shows the mean values of terminated sequences per dialogic turn and
words per dialogic turns in C-ORAL-BRASIL texts. The first aspect to be noticed
on the table is the great comparative difference in all measurements between con-
versations and dialogues, on one hand, and monologues, on the other hand. The
numbers clearly indicate that, the less interactive a situation is, the greater the
complexity of the dialogic turn in it is. It is worthwhile to notice that in C-ORAL-
BRASIL we find a monologue with a mean of 90 terminated sequences per turn
(which actually means it is formed by only one dialogic turn), while the general
mean of this measure is 3.01. This discrepancy is due to the fact that, very often,
the interlocutor constantly interacts with the person that is producing the mono-
logue using small and structurally simple utterances which function as backchan-
nels.

Table 2 portrays the mean number of tone units per terminated sequence,
words by terminated sequence and words by tone units in C-ORAL-BRASIL. Di-
alogical interactions present smaller values on all three measurements in respect
with monological interactions: 1.60 vs. 2.61 tone units per terminated sequence,
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5.19 vs. 6.16 words per terminated sequence and 3.24 vs. 3.63 words per tone
unit.

Table 2. Complexity of the terminated sequences of C-ORAL-BRASIL in familiar/private
context

Context Prosodic units / Words / Words /
terminated sequence terminated sequence prosodic unit

Dialogical 1.6 5.19 3.24

Monological 2.61 9.48 3.63

Adapted from: Raso & Mittmann, 2012.

Table 3 presents the proportion between terminated sequences formed by a single
prosodic unit and terminated sequences with at least two prosodic units in C-
ORAL-BRASIL and in all four branches of C-ORAL-ROM. While terminated
sequences with a single prosodic unit are necessarily utterances formed just by
the illocutionary unit (simple terminated sequence, in the table), terminated se-
quences with two or more prosodic units (complex terminated sequence) can be
both utterances with additional non-illocutionary units and stanzas with or without
non-illocutionary units. The same tendency can be observed in all five corpora:
clearly more than 50% of all terminated sequences in monologues are complex,
while more than 50% of utterances of dialogical contexts are simple.

Table 3. Proportion between simple and complex terminated sequences in C-ORAL-BRASIL
and C-ORAL-ROM

Context Type of Brazilian European  Italian  Spanish French
terminated sequence Portuguese Portuguese

Dialogical Simple 58.7% 50.2% 52.0% 57.8% 69.2%
Complex 41.3% 49.8% 48.6% 42.2% 30.8%

Monological Simple 43.2% 32.4% 30.5% 324% 44.1%
Complex 56.8% 67.6% 69.5% 67.6% 55.9%

Adapted from: Raso & Mittmann, 2012, p. 191; Cresti, 2003, p.222.

It is worth mentioning that these numbers would show a much greater difference
between dialogic and monologic texts, if they did not include dialogues with low
degree of interaction, like interviews or chats, and if they excluded phenomena
like backchannels in the monologues, that are very frequent and strongly increase
the number of simple utterances.
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It should be also considered that a significative part of complex terminated
sequences is formed just by the illocution and one or more dialogic units, which
are interactional information units that do not affect the textual complexity of the
terminated sequence. Figure 1 explores this aspect by taking a deeper look at the
information structure of complex terminated sequences. It distinguishes termi-
nated sequences that present, besides the illocutionary unit, (i) only dialogic units,
or (ii) textual units (plus eventual dialogical units). The figure shows that in mon-
ologues the number of complex terminated sequences with textual units largely
overcomes the number of those ones with only dialogic units (71% vs. 29%). Con-
versely, in dialogic contexts, there are more complex terminated sequences with
only dialogic units than those ones with textual units (58% vs. 42%). The presence
of textual units indicates much more prosodic and cognitive complexity than the
presence of dialogic units, which is an important consideration for our goals in
this paper.

100
80

60

40
. l .
0

Dialogic Monologic

m Complex with only dialogic units
W Complex with textual units

Figure 1. Proportion between complex terminated sequences with only dialogic units and
complex terminated sequences with textual units in C-ORAL-BRASIL

Adapted from: Raso & Mittmann, 2012.

These data show that monologic speech strongly induces the complexity of termi-
nated sequences not only on the textual level (more words per terminated se-
quence and more words per intonation unit), but also on the informational level
(more intonation units per terminated sequence, more complex utterances than
simple utterances; more complex terminated sequences with textual units than
complex terminated sequences with only dialogical units).

This correlation, which is expressively consistent among different languages,
can be easily explained by the fact that, the more actional an interaction is, the
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more the participants are focused on the activity they are executing in the specific
context, rather than on the linguistic structures they use to communicate with the
interlocutor as a support for the activity. On the opposite end, the less actional an
interaction is, the more focused on textual elaboration it is; this textual elaboration
is largely independent from a specific situation the participants are in. This ex-
plains why all monologues tend not only to have stanzas, but also very complex
patterns, regardless of their topic or the specific situation that leads a participant
to talk more than the others.

We claim that this correlation validates our methodology to compare the
speech produced in these kinds of structures from the two corpora. Since the com-
plexity of an information pattern is mainly determined by the degree of interac-
tion, the main factor to be controlled while choosing the data to analyze is pre-
cisely the degree of interaction between the participants, which must be low, and
not the topic or the specific situations, which clearly differentiate C-ORAL-ESQ
and C-ORAL-BRASIL. In fact, while C-ORAL-BRASIL tried to cover the great-
est situational variability available, thus presenting a large variety of topics, C-
ORAL-ESQ features a specific situation and topic.

That being said, there is another very important reason for choosing the stanza
as the locus of investigation of the information structure in individuals with schiz-
ophrenia (and thus for the reliability of the methodology for comparison proposed
here): the very nature of stanzas, which are terminated sequences in which the
speaker is not focused on the accomplishment of a speech act, but rather on the
elaboration of a text. As previously argued, stanzas convey sequences of illocu-
tions of the same type, usually from the class of Representatives (that includes
illocutionary types such as Assertion, Description, Explanation, Narration and
Quotation; Cresti, 2020), especially useful to semantic/textual elaboration. The
homogeneity of illocutions induced by monological contexts is a very desirable
aspect in the comparison of information structures from different groups, because
it reduces and normalizes the illocutionary variation, therefore eliminating an-
other problem for the comparison of the information structure.

In our view, these arguments justify the comparability of textual complexity
in stanzas, even if the structures are extracted from two non-comparable corpora.
The main conclusion to be drawn from our arguments is that, provided that a
stanza is produced in a monological context, the specific type of speech situation
in which a stanza is produced does not play a fundamental role on the elaboration
of its informational structure. This is the reason we argue that the structural and
content differences between the C-ORAL-ESQ and C-ORAL-BRASIL corpora
do not tame the results we will present.
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Nevertheless, there is another crucial aspect to be controlled in order to study
the information structure in stanzas, as we have briefly mentioned before: the
number of illocutionary units of a stanza. As already pointed out, a stanza is
formed by two or more illocutionary units, and each one can be integrated by one
or more non-illocutionary units, creating a sub-pattern inside the stanza. There-
fore, the complexity of a stanza is given not only by the number of illocutionary
units, but mainly by the extension and complexity of each sub-pattern. Indeed,
each illocutionary unit of a stanza can be seen as a nucleus of a potential sub-
pattern, which can enrich the information structure of the stanza itself.

That is why it is not sufficient to compare different stanzas; we also need that
they have the same number of illocutionary units. In other words, it is necessary
to ensure that the stanzas to be compared have the same number of potential sub-
patterns.

The analysis of the information sub-patterns of stanzas allows the apprecia-
tion of the cognitive capacity of the speaker to organize complex structures. Nat-
urally, it would be possible to conduct this kind of analysis for the information
patterns of utterances as well. However, as argued before, utterances are strongly
dependent on the specific situation of the interaction, since their actional function
is strictly related to the needs that the very moment of the interaction and the
moves of the interlocutor require. We emphasize again that the more interactive
the exchange is, the shorter the information patterns, the stronger the actional
value and the more heterogeneous and unpredictable the illocution types. Con-
versely, stanzas, as typical monologic structures, constitute moments in which the
speaker is relatively independent from the interaction and can elaborate her/his
flow of thinking in a more textual and semantic way. She/he can elaborate a tex-
tual project and develop it for a larger time and without being much influenced by
the interlocutor and the specific situation.

This is why, in order to compare the information structure of non-pathological
and pathological speakers using non-comparable corpora we need to privilege the
structure of the stanza. By doing so, we strongly neutralize the non-comparability
of our corpora for phenomena relative to information structure.

An appropriate corpus of control should be built by interactions between phy-
sician and patient in a context of chronic disease that does not affect mental con-
ditions or language (such as heart disease or diabetes), but allows familiarity be-
tween physician and patient, as a consequence of periodical consultations. Of
course, the same diastratic characteristics of the patients should be preserved,
which would mean, in a Brazilian context, that a comparable corpus should be
built in a public health facility — the same social context of C-ORAL-ESQ. The
compilation of a medic control corpus has proven to be a rather complex task,
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marked by several bureaucratic barriers up to this point, and this has motivated us
to work on the elaboration of a methodology that could be sound enough to allow
comparative studies about prosody and information structure.

5. Statistical findings

This section briefly presents the most relevant findings in Costa (2022), which
employed our methodology for the study of the information patterns of individu-
als with schizophrenia. In the next section we will propose a first analysis of
Costa’s work, that was limited only to the extraction of a set of linguistic meas-
urements. Costa (2022) provides several measurements related not only to infor-
mation structure, but which also included lexical metrics and disfluencies com-
paring the two corpora. Here we will focus only on information structure.

Costa studied all stanzas produced by 6 patients featured on recordings from
C-ORAL-ESQ and then divided them in samples according to the number of illo-
cutionary units they had (from 2 to 6). Then, the author selected 6 monologues
from C-ORAL-BRASIL and randomly retrieved the same number of stanzas pre-
sent in each sample of the C-ORAL-ESQ corpus. No variable due to diastratic
characteristics of the speakers or monologue topic was taken into consideration.
Table 4 shows the number of stanzas in each sample.

Table 4. Number of stanzas in C-ORAL-ESQ and C-ORAL-BRASIL samples

Illocutionary units Number of stanzas Number of stanzas
in C-ORAL-ESQ in C-ORAL-BRASIL
samples samples

2 113 113
3 46 46
4 26 26
5 6 6
6 10 10

Total 201 201

Adapted from: Costa, 2022: p. 50.

As shown by in Table 4, the most numerous — and thus most representative —
samples are the ones containing 2 and 3 illocutionary units, respectively portray-
ing 113 and 46 stanzas from each corpus. Indeed, not only the results observed in
them are more consistent with one another, but it is here that most of the statisti-
cally significant results were found.
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Figure 2 exhibits the sum of different informational patterns found in the sam-
ples. This graphic considers the whole samples, no matter the number of illocu-
tionary units. As can be seen in Figure 2, there are more unique information pat-
terns in C-ORAL-BRASIL samples than in C-ORAL-ESQ ones (124 vs. 96);
Costa, however, does not mention whether this result has statistical relevance.
Nevertheless, this result could indicate that the control group produces more com-
plex stanzas than individuals with schizophrenia.

140
120
100
80
60
40
20
0

m C-ORAL-BRASIL  m C-ORAL-ESQ

Figure 2. Number of different patterns in C-ORAL-BRASIL and C-ORAL-ESQ
Source: Costa, 2022, p. 106.

Figure 3 shows the most frequent information patterns in the stanzas of each cor-
pus. The first three bar columns show that the most frequent stanza structures
(COB-COM, COB-COB-COM, COB-COB-COB-COM) are the same for the
compared samples. They, however, only portray illocutionary units and cannot
elucidate much for our purposes. However, despite this overall similarity, the
number of COB-COM patterns in C-ORAL-ESQ largely overcomes that in C-
ORAL-BRASIL; this can be interpreted as a strong preference for structures com-
bining only illocutionary units over structures that combine both illocutionary and
non-illocutionary units and are therefore more complex. Another important issue
to be observed is that all the other most frequent patterns from C-ORAL-BRASIL
present textual units (INT, PAR and TOP), while those from C-ORAL-ESQ fea-
ture only dialogic units (AUX). As previously mentioned, textual units are much
more complex than dialogic units since they perform more abstract and diverse
functions, have larger lexical content and higher prosodic variability; therefore,
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this result can be seen as another indication that individuals with schizophrenia
tend to create less complex stanza sub-patterns than the control group.

Frequency

o

mmm Coral_esq

50 mmm  Coral_brasil
40
30
20
| I
0 I II i m Enm o =

= =

COB CO

COB COB CO
COB COB COB COM
COB INT COM
COB PAR COM
TOP COB COM
COB COM AUX

coscmmcum

AUX COB COB COM
COB COB COM AUX
TOP COB COB COM

AUX COB COB COB COB COB COM o

Figure 3. Most frequent informational patterns in C-ORAL-ESQ and C-ORAL-BRASIL
Source: Costa, 2022.

So far, we have shown overall data from the whole samples. Figures 4-9 compare
structures in the two corpora according to their number of illocutionary units. Fig-
ure 4 shows the quantity of textual units on each sub-sample, i.e. comparing only
structures with the same number of COBs.
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corpus
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Figure 4. Total number of textual units in each sample of C-ORAL-ESQ and C-ORAL-
BRASIL

Source: Costa, 2022.

200

Textual units

As can be seen in the figure, all C-ORAL-ESQ sub-samples present fewer textual
units, showing statistic relevance in the sample with 2 and 3 illocutionary units
(which means 1 and 2 COBs) (p = 0.0001, p = 0.001, Mann-Whitney U Test).

Figures 5-9 show the distribution of TOP, PAR, INT, CMM and APC units
in both corpora. C-ORAL-BRASIL brings more TOP, PAR, INT and CMM units
than C-ORAL-ESQ in the first two samples, which are the largest and most rep-
resentative ones. In the case of TOP units, the difference has statistic relevance
for the first two samples (p=1.64025¢-05 and p=0.005 in Mann-Whitney U Test).
As for PAR and INT units, there is statistic relevance for the first sample only
(p=0,03 for PAR unit and p=0,01 for INT in Mann-Whitney U Test). As for CMM
units, there is statistic relevance for the second sample (p=0,04 in Mann-Whitney
U Test). Finally, Figure 9 shows that C-ORAL-ESQ largely overcomes C-ORAL-
BRASIL in the number of APC in the first two samples, although without reach-
ing statistical relevance.
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Figure 5. Mean of TOP units per illocutionary units
Source: Costa, 2022.
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Figure 6. PAR units per COB
Source: Costa, 2022.
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Figure 7. INT units per COB
Source: Costa, 2022.
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Figure 8. APC units per COB
Source: Costa, 2022.
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Figure 9. CMM units per COB
Source: Costa, 2022.

6. Statistical findings analysis

The previous section provides a first look at the basic properties of the information
structure in stanzas produced by individuals with schizophrenia in comparison to
those produced by the control group. More importantly, these results can be used
to draw relevant insights about the cognitive and/or prosodic competence of both
groups and could lead to further inquiries in this investigation. This section pro-
vides an analysis of the purely statistical findings by Costa’s work.

It is important to notice that all data that were presented suggest that individ-
uals with schizophrenia build stanzas with less complex information structures.
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The simplification of the information structure occurs in at least three different
levels®.

- Stanzas with fewer non illocutionary units

The C-ORAL-ESQ sample presents a larger number of stanzas carrying only il-
locutionary units and a smaller number of stanzas combining both illocutionary
and non-illocutionary units than the C-ORAL-BRASIL sample.

- Preference for dialogic units over textual units

The most frequent patterns of C-ORAL-ESQ that include non-illocutionary units
present only dialogic units, which are much less complex than textual units, as
previously discussed. On the other hand, the fact that some of the most frequent
patterns of C-ORAL-ESQ include dialogic units could point to something related
to the need to manage the relation with the interlocutor. However, this observation
should be seen with caution, since Costa (2022) does not differentiate the existing
types of dialogic units recognized by L-AcT, labelling all occurrences simply as
AUX.

- Preference for APC over TOP

Special attention should be given to the more marked presence of TOP in the non-
pathological speech sample and, on the other hand, the higher preference for APC
in C-ORAL-ESQ. In fact, TOP and APC can be seen, both prosodically and cog-
nitively, as opposing mirror units to some extent. TOP, as the unit that instantiate
the cognitive domain for the illocution, is cognitively a very heavy unit. In order
to perform a TOP, the speaker needs to evaluate its necessity and already have in
mind the illocution for which the TOP must constitute the domain of reference.
Besides, TOP has a very complex prosodic form. So far, three forms of TOP have
been identified and modeled (Cavalcante ef al., in press). All TOP forms feature

4 Nervertheless, a fourth indirect observation, to be verified in further work, can be brought to
attention. In their qualitative research based on the CIPPS corpus (Dovetto and Gemelli, 2012),
Cresti et al. (2015) observe a noticeable reduction in the illocutionary variability of individuals
with schizophrenia compared speech portrayed in the C-ORAL-ROM Italian. These
observations are confirmed from one of the findings in our data, despite the fact that we chose
to examine a structure that aims to avoid the effects of the illocutionary variation. In fact, in the
C-ORAL-ESQ data we found a statistically significant reduction of CMMs compared to C-
ORAL-BRASIL. Since CMMs are patterned illocutions that can be found both in utterances
and stanzas, this reduced presence of CMMs may indirectly show a difficulty by schizophrenic
speakers to vary the illocutionary value and also to perform illocutionary patterns, which for
their very nature are more complex actional and prosodic structures.



239

Information structure in the speech of individuals with schizophrenia

a specific prosodic prominence that constitutes their nucleus and conveys the
function of the whole unit. Therefore, TOP is a very complex information unit
both from a cognitive and a prosodic point of view.

On the other hand, APC is a very simple unit. Firstly, it must always be cog-
nitively given, while TOP can be new, and many times is used to detach the iden-
tification domain from the context (Hockett, 1958). Secondly, APC is always con-
stituted by a short or very short sequence (many times just one word), that inte-
grates the COM without adding a real semantic contribution, often repeating an
information already given in the utterance or in a previous one. Thirdly, its pro-
sodic profile is flat or falling, with low intensity.

Therefore, the fact that C-ORAL-ESQ features a much weaker presence of
TOP (with a clear statistic difference) and a stronger APC presence (even if it is
not statistically significant) can be a strong signal of cognitive and/or prosodic
difficulties for the individuals with Schizophrenia. The quantitative results dis-
cussed here confirm what was already observed in previous qualitative works
within the same framework (Cresti et al., 2015; Dovetto et al., 2015), which sup-
ports their validity.

7. Conclusion

In this paper we discussed a methodological design that allows the comparison of
corpora that would otherwise, in principle, not be comparable. Our goal was to
analyze the information structure in the speech of individuals with schizophrenia,
taking the L-AcT framework as our theoretical orientation. This methodology is
based on the choice of some specific structures, called stanzas, as comparable
populations, since their complexity is independent, or at least much less depend-
ent, from the distinguishing characteristics of the corpora analyzed.

The comparison undertaken has shown that schizophrenic speech is charac-
terized by some challenges in the use of complex patterns and units that require
more cognitive weight and prosodic complexity. There is a very common under-
standing that individuals with schizophrenia produce less melodic variation com-
pared to individuals without mental disorders (Cohen et al., 2014), which is im-
pressionistically measured by different psychometric scales, as SANS (Andre-
asen, 1989). However, many studies do not find strong and/or consistent results
with statistical significance to describe the acoustic parameters that convey what
is perceived as a “blunted speech affect” (Cohen et al., 2014; Alpert et al., 2020;
Covington ef al., 2012; Cohen et al.; 2013; Compton et al., 2018). On the other
hand, one study seems to suggest an interesting direction for prosodic
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investigation of schizophrenic speech: Martinez-Sanchez et al. (2015) observe
that the melodic difference between the speech of individuals with and without
schizophrenia reaches a clear statistical difference if measured not globally, but
locally on intrasyllabic f0 movements. In fact, this study has found that individu-
als with schizophrenia produce a smaller percentage of prosodic peaks (measured
by the percentage of syllables with tone changes > 4ST), prosodic valleys (the
percentage of syllables with tone changes < -4ST) and with a diminished intra-
syllabic trajectory (tone changes of the syllabic nuclei / duration) with respect to
the control group. These data suggest that individuals with schizophrenia need
more time to cover the same range movement of non-pathological speech, which
can be related to what is presented in our study. In fact, both Topic and illocution-
ary units feature a clear prominence on the nuclear syllable(s). This opens the
possibility for sound departing ground in further investigating the relation be-
tween prosody and information structure in schizophrenic speech.
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