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Abstract

This paper presents the C-ORAL-ESQ corpus project, which is dedicated to the
study of the speech of individuals with schizophrenia. The main aim of the project
is to investigate cognitive aspects of individuals with schizophrenia. This investiga-
tion is carried through the compilation of a spontaneous speech corpus and its study,
which focuses mainly on the analysis of information structuring and its prosodic
correlates. The paper mainly deals with the methodological aspects of the corpus
compilation and reports its present stage: it informs about the environment and the
setting of the sound file recordings, the medical and ethical criteria for the selec-
tion of the participants, the corpus aimed dimensions and the present stage of com-
pilation, as well as its design and compilation criteria, which include attention to
prosodic annotation, and metadata related to the participants’ characteristics. Addi-
tionally, the theory adopted for the study of information structure is summarized,
focusing on those aspects that can better address cognitive processes of individuals
with schizophrenia and their prosodic correlates. Finally, the perspectives for future
studies and resource compilations are presented.

Keywords Schizophrenic speech - Corpus - Information structure - Prosody

1 Introduction

In this paper we present a Brazilian spoken corpus of individuals with schizo-
phrenia, called C-ORAL-ESQ (Corpus Oral de Esquizofrénicos). We describe
the environment and the setting in which data are collected, the medical and
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ethical criteria for participants’ inclusion, the corpus compilation methodology,
the current stage of data compilation and participants’ characteristics. Addition-
ally, we provide a brief summary of the studies that have already been produced
within the project, along with some information about the theoretical framework
adopted, and the perspectives that we have for further studies and the compilation
of new data.

The main goal of the project is to study the cognition of individuals with schiz-
ophrenia through their linguistic performance, mainly investigating how they
manage information structure and its prosodic correlates. The C-ORAL-ESQ pro-
ject is carried at the Federal University of Minas Gerais (UFMG) and the Insti-
tuto Raul Soares (IRS), by a team of psychiatrists and linguists. The project is
coordinated by Raso and Salgado.

The remainder of this paper is organized as follows: Sect. 2 describes the
health facility where data is collected, the protocols followed in patients’ treat-
ment and the criteria for patients’ inclusion in the corpus. Additionally, some
information about the planning of a control corpus is also presented. Section 3
is devoted to the corpus description and its compilation methodology, includ-
ing the transcription and prosodic annotation criteria, in addition to participants’
metadata profiling. Section 4 explains the criteria adopted for the informational
annotation, introducing some basic aspects of the theory that guides the tagging
process, in addition to summarizing the first results of studies carried within
C-ORAL-ESQ. Finally, the perspectives for future work are presented.

The use of clinical databases is crucial for the study as well for early diagnosis
and treatment of mental disorders. Text corpora limit the nature of studies that
can be carried, since they cannot account for the enormous amount of informa-
tion conveyed by the sound signal, including prosody. It is mainly prosody, in
fact, that conveys emotion, attitude, illocution and information structure. Never-
theless, spoken corpora, and especially spontaneous speech ones, are still rare,
and absent in several important languages (see Li et al., 2019, for a survey; see
also Forj6 et al., 2022, for a resource in European Portuguese), while it is well
known that several speech measures can function as a biomarker in mental dis-
eases (Rapcan et al., 2010).

There is strong evidence that schizophrenia affects both the expression and the
perception of prosody. Several studies show that the production and recognition
of emotional prosody is impaired with strong statistical relevance, as shown by
a meta-review by Hoekert and Aleman (2007). There is also evidence that the
disease affects prosodic parameters such as intensity (Cohen et al., 2013; Comp-
ton et al., 2018), pause (Cohen et al., 2013; Martinez-Sanchez et al., 2015), and
fO (Alpert et al., 2000; Cohen et al., 2013; Compton et al., 2018). Regarding the
discourse level, schizophrenia is associated with alterations on the information
structure (Cresti et at., 2005) and the production of contrastive focus (Michelas
et al., 2014). Finally, corroborating the need for a better understanding of the pro-
sodic perception and expression of individuals with schizophrenia, various psy-
chometric scales, such as PANSS (Kay et al., 1987) and SCoRS (Keefe et al.,
2006), point (in some cases explicitly) to alterations in the speech of the patients.
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2 Health facilities and criteria for the inclusion of subjects
in the corpus

Individuals enrolled in this study have the diagnosis of schizophrenia and, at the
time of their recording, all of them were undergoing treatment at Instituto Raul
Soares. This facility is a centenary public state hospital in Belo Horizonte (Bra-
zil), specialized in mental health. Additionally, it is an educational centre, pro-
vided with a long-lasting full time medical residency in psychiatry.

Usually, patients reach to the hospital for the first time due to a psychotic cri-
sis and take brief periods of treatment in the inpatient wards. When their health
improves, they are referred to a monthly or bimonthly assessment in the outpa-
tient clinic by a resident doctor (under supervision). The outpatient clinic of Insti-
tuto Raul Soares has a division of competence, and patients with schizophrenia
have their own setting coordinated by a senior psychiatrist and researcher. As
expected in a medical educational setting, resident doctors change on a regular
basis (often yearly), but the treatment rational stays the same as warranted by the
supervisor.

Antipsychotic medication is a cornerstone in the treatment of patients with
schizophrenia, both in the period of crisis as in the maintenance phase (stability)
(Lieberman, 2005). Nonetheless, they are effective only over psychotic symptoms
(positive symptoms), leaving unattended the remaining core symptoms — negative
(Galderisi, 2018) and cognitive (Kahn & Keefe, 2013), particularly.

Patients in the outpatient clinic are typically in a phase of illness stability,
described mainly by attenuated psychotic symptoms (low positive symptoms) and
by a variable degree of negative symptoms—poor affective expression and moti-
vational drive. This clinical profile is the most important inclusion criterion of
this study—patients with low positive symptoms (stability), under antipsychotic
treatment. Patients invited to join the research need to have its aims and meth-
ods clear, and when in agreement with its terms, are required to sign a written
informed consent in accordance with the requirements of the Ethics Committee
for Research and the Declaration of Helsinki (World Medical Association, 2013).

The diagnosis of schizophrenia is clinically established, and for research
purposes, it is confirmed through the Structured Clinical Interview for DSM-5
(SCID-5) (First, 2016). Numerically, stability is determined by using the Positive
and Negative Symptoms Scale (PANSS) (Kay, 1987)—patients scoring 19 or less
in the Positive Subscale, and 4 or less in any item of the same subscale. PANSS
is also useful in the assessment of positive and negative symptoms. Sociodemo-
graphic data of patients is assessed using a semi-structured instrument developed
and tested by our group, which includes age, educational level, occupation, mari-
tal status, gender, birthplace and socioeconomic status. Similarly, clinical data
is obtained through a semi-structured instrument covering age of disease onset,
duration of illness, psychiatric medication in use (class, dose, purpose), age of
treatment onset, first psychotic episode (yes/no), number of hospital admissions,
history of drug (or tobacco or alcohol) use, clinical diseases, non-psychiatric
medication in use, family psychiatric history. Measurement of neurological and
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motor side effects due to use of antipsychotic medication is part of the research
protocol, and the following instruments are employed: Simpson-Angus Scale
(parkinsonism) (Simpson & Angus, 1970, Louza Neto, 1998), Abnormal Invol-
untary Movements Scale (AIMS; tardive dyskinesia) (Louza Neto, 1998) and
Barnes Akathisia Rating (Barnes, 1989, Louza Neto, 1998).

Alongside the basic clinical information listed in the previous paragraph, the
research protocol also includes a more complex measurement of cognitive per-
formance (a short version of the Brief Assessment of Cognition in Schizophre-
nia—-BACS-SF) (Lam et al, 2017), social cognition (Hinting Task and Bell-Lysaker
Emotion Recognition Task) (Bryson et al, 1997; Corcoran et al, 1995), functional
capacity (a brief version of the UCSD Performance-based Skills Assessment-UPSA-
B) (Mausbach, 2007) and real-world functioning (Personal and Social Perfor-
mance—PSP) (Morosini, 2000).

Both basic and complex assessments have the purpose of describing in the most
reliable way the clinical profile of patients enrolled in the research. Furthermore,
this data serves as an important parameter of analysis of future linguistic and pro-
sodic information, when groups of patients can be studied separately (concerning
some clinical outline), or when groups of symptoms can be controlled as covari-
ates. For example, we hypothesize that in a certain way, deficits in facial expression
(a core negative symptom—Affect) or in the ability of decoding facial expression (a
core domain of social cognition) may be related to some sort of prosody profile.

In the upcoming months, the subjects of this study will be extended to the Hospi-
tal das Clinicas of the Federal University of Minas Gerais (HC-UFMG). HC-UFMG
is a teaching hospital linked to a Brazilian public university. The hospital offers out-
patient care to people with severe mental disorders from across the state of Minas
Gerais. Its psychiatry service receives requests for psychiatric evaluation of outpa-
tient care from other medical specialties of the hospital, as well as external requests.
The services are linked to the Brazilian Unified Health System. The schizophrenia
outpatient clinic provides psychiatric and nursing care to people diagnosed with
schizophrenia and related disorders. The third-year residents of the hospital’s psy-
chiatric residency program perform medical care, supervised by a psychiatry profes-
sor from the Mental Health Department at the UFMG School of Medicine. Patients
treated at the outpatient clinic also have guidelines on how to maintain good health
practices, such as sleep hygiene, healthy eating and physical activity. These orienta-
tions are carried out by undergraduate students supervised by a senior professional.
The clinical characteristics of the patients treated are similar to those found at Insti-
tuto Raul Soares.

Additionally, in the upcoming months, subjects will be recruited for a control
group to be compared with the patients with schizophrenia. These subjects will be
patients from both general medicine and gastroenterology outpatient services from
HC-UFMG. The medical care in these services is provided by undergraduate med-
ical school students (third year of the medical course or more) under supervision
of a senior medical school professor. It should be noted that a typical psychiatric
interview is longer and contains much more verbal interplay compared to a typi-
cal general medical interview conducted by a senior physician. However, when con-
ducted by an ungraduated student, a general medical interview becomes similar to
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Table 1 Aimed at and current word statistics of the C-ORAL-ESQ corpus

Recordings Patients Words by patients (mean) Words by Total words  Length (hs)

patients

(total)
Aimed 40 40 1500 60,000 - -
Current 30 28 1505 (SD 1,014) 45,161 90,903 09:21:32

a psychiatric interview in terms of speech speed and amount of verbal interplay.
Therefore, we believe that the conditions in a general medical consultation with an
undergraduate student will be quite similar to those from a psychiatric consultation
with a psychiatry resident. Exclusion criteria for control subjects include any major
psychiatric or neurological disorder, as well as any linguistic pathology. The con-
trol group will be matched to the schizophrenia group according to age, sex, and
education.

3 The C-ORAL-ESQ corpus
3.1 Corpus dimension and basic features of the recordings

The C-ORAL-ESQ corpus aims to study the spontaneous speech of individuals with
schizophrenia by documenting regular psychiatric consultations between patients
and their physicians. Upon completion, the corpus will comprise at least 40 record-
ings with approximately 1,500 words each, uttered by the patients (plus the words
uttered by the physicians, the patients’ accompanying persons and intervenient inter-
actions that might have taken place, which are also recorded and fully transcribed).

Currently, the corpus is comprised of 30 recordings from 28 different patients (2
of them have been recorded twicel), with a mean of 1,505 words per patient, and a
total of 45,161 words produced by patients and 90,903 words in total. The aimed at
and the present word statistics are shown in Table 1.

Table 2 displays the current stage of the procedures that are employed in the
C-ORAL-ESQ corpus compilation. Due to their length, nine recordings were
divided into two different excerpts, so at the current time the corpus features 39 dif-
ferent excerpts.> Only three of them have not been transcribed yet. Two excerpts
were transcribed and prosodically segmented (a procedure always carried out during

! Sometimes the logistics of the recordings allows for a second recording, at a distinct occasion, with
previously recorded patients. We think this might be useful, since it allows for intrasubject analysis at
different stages of the treatment. The inclusion of more than one recording of the same patient in the
corpus will be decided at the end of the compilation process. It might be useful to have a special session
dedicated to this specific type of recording. In any case, the corpus foresees the recording of 40 patients.
2 This helps us to have excerpts of different interactional typologies, some more monological and some
more dialogical. This difference impacts several speech measurements and informational characteristics
of the corpus, and should therefore be taken into account whenever it is possible (see Cresti, 2005; Raso
and Mittmann, 2012).
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Table2 Corpus compilation procedures

Excerpts Words by patients Total words % words

Not transcribed 3 - - -
Transcribed 2 2645 4012 0%
Transcription revised 11 8139 23,827 29%
Aligned 10 12,599 25,050 32%
Alignment revised 3 3826 7982 0%
Tagged 2 3362 4696 5%
Tagging revised 7 11,018 18,343 20%
TOTAL 39 45,161 90,903 -

Table 3 Number of words produced by patients, health professionals, patients’ accompanying person and
intervenient participants in the recordings

Mean SD Median Min Max Total
All participants 3030 1525 2741 1055 8711 90,903
Patients 1505 1014 1639 101 5193 45,161 (50%)
Health prof 1325 800 1082 554 3518 39,741 (44%)
Accompanying 198 287 0 0 851 5935 (6%)
Intervenient 2 10 0 0 56 66 (0%)
Length (hs) 00:15:36 00:07:54 00:13:26 00:04:58 00:38:56 09:21:32

the transcription, see Sects. 3.2 and 3.3). Eleven excerpts had their transcription and
segmentation revised by expert annotators. Ten excerpts were also sound-to-text
aligned through WinPitch (Martin, 2015) and/or ELAN (Version 6.4, 2022; Wit-
tenburg et al., 2006)* software, and another three have already had their alignment
revised. Nine excerpts have been informationally tagged according to the Language
into Act Theory (L-AcT) (Cresti, 2000; Moneglia; Raso, 2014) and seven of them
have been revised during discussion sessions among the annotators.

Approximately 1/3 of the corpus that has been collected so far presents a revised
transcription (29%), another 1/3 has also been aligned (32%), and the last 1/3 has
already been tagged (5%) or tagged and revised (20%), thus being ready for all kinds
of studies.

Table 3 specifies the number of words produced by each group of participants
(patients, health professionals, accompanying persons, intervenient individuals),
which allows the drawing of some important insights on the structure of the con-
sultations. First of all, it is important to notice that, among the 90,903 words that
compose the corpus, 96% of them were produced by patients and physicians, and

3 The alignment process initially used WinPitch. When we received permission to record multimodally,
we decided to switch to ELAN. All the previous alignments with WinPitch are being converted to ELAN.
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Fig. 1 Percentage of words produced by patients in relation to the words produced by other participants
(health professionals, accompanying person and intervenient participants)

only 6% by the patients’ accompanying persons. Intervenient participants pro-
duced a total of 66 words, which correspond to 0.07% of the total.

Based only on a superficial look at these data, it could be inferred that the
participants of the consultations act homogeneously among them. However, the
high SD in the number of words produced by patients, health professionals and
also accompanying individuals, as well as the median of these word counts, sug-
gest a different picture: while in most consultations there is a balance between the
number of words uttered by patients and physicians, there are also recordings in
which the patient produces fewer words, and his/her accompanying person plays a
more important role.

Considering that C-ORAL-ESQ documents real consultations in which every
participant is expected to behave naturally and spontaneously, this kind of vari-
ation was actually expected to be found in the corpus. The marked variation in
patient profiles (regarding their sociodemographic features—see Figs. 3 and 4—
as well as their clinical symptoms), the stage of their treatment, and their thera-
peutic needs in the day in which the recording took place, among many other
factors, lead physicians, patients and patients’ accompanying persons to behave
in very specific ways that cannot be fully predicted. Because of that, the great
variation regarding number of words and length of consultations could actually
be considered as correlated to the spontaneous speech produced in this type of
situation.

The variability among consultations can be seen with more details in the next
two figures. Figure 1 shows a graph with the percentage of words produced by
patients in relation to the words produced by other participants (health profes-
sionals, accompanying persons and intervenient participants) in each recording.
As can be seen in the figure, in 17 recordings, patients produced at least 50%
of the total number of words in the consultation (the highest case being 89% of
words). In the following 13 recordings, patients produced less than 50% of the
total number of words (the lowest case being 5% of words).
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Fig.2 Number of words produced by patients (green), health professionals (red) and accompanying per-
sons (blue) in each recording. The colored dots indicate the prevalence of the patient over the accompa-
nying person (green), the prevalence of the accompanying person over the patient (blue) or the balance
between the two of them (black) in the recordings in which a patient’s accompanying person participates.
(Color figure online)

The dashed line separates the recordings in which the patient talks more than
the other participants (yellow columns) from the recordings in which the opposite
occurs (blue columns).

Figure 2 displays a grouped bar graph indicating the number of words produced by
patients, health professionals and accompanying persons in each recording. The graph
is ordered according to the number of words by patients, going from maximum (circa
5,000) to minimum (approximately 80). It can be noticed that, apart from a few excep-
tions (MAN, FAZ, SMR and MFC), the number of words produced by the health pro-
fessionals is somehow constant, leading to the hypothesis that they play a similar role in
most of the consultations. Considering this, it seems that, in the registrations with fewer
words by the patient, the patient’s accompanying person could play a more relevant
role in the consultation. In fact, there are in total 14 consultations in which a patient’s
accompanying person is present (marked with colored dots below the initials). Among
those recordings, in the ones in which the patient produces more than 1,500 words, the
patient’s accompanying person does not play an important role in terms of number of
produced words (recordings marked with green dots). When the patient produces less
than 1,500 words, on the other hand, there can be a balance between the words of the
patient and those of his/her accompanying person (black dots) or even the prevalence of
the number of words of the accompanying person (blue dots).

This type of information can be very relevant from a pragmatic point of view,
since it allows for the understanding of some fundamental aspects of the interac-
tion. These differences seem to correlate firstly to the patients’ verbal behavior. This
information can help to group patients in term of an important variable, and see
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Fig. 3 Distribution of participants according to their age range, based on the adopted age groupings
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if this correlates with some kinds of pathologic characteristics (Cangemi et al., in
press).

3.2 Sociolinguistic information

In this section, we present and comment the sociolinguistic data. We followed the
same ranges adopted in the C-ORAL-BRASIL corpus (Raso & Mello, 2012; for a
description of the corpus, see Raso, 2012; Mello, 2014; Raso & Mello, 2014).

Firstly, we need to say that all the patients are from the state of Minas Gerais,
Brazil. In fact, IRS is the reference public psychiatric facility for the whole state.
Secondly, IRS patients are male in their great majority. Consequently, the partici-
pants in the corpus so far are 28 males (75%) and only 8 females (25%). Figures 3
and 4 show age distribution, while Fig. 5 presents schooling data.

The patients are separated in four ranges of age. These specific ranges are
the same adopted in the C-ORAL-BRASIL corpus. The more the two corpora
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Fig.5 Distribution of participants according to their schooling range
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Fig.6 Length of illness distribution

could be comparable, the better was for our scientific goals. As can be verified in
Fig. 3, more than 60% of the participants pertain to age range C, between 41 and
60 years old, with a much lower presence of the other age ranges. Figure 4 offers
a different visualization of the age range. As can be verified in Fig. 4, the age of
the participants varies from 19 to 62 years old, with a median of 46 years old (SD
13,4).

Schooling distribution covers lower levels of education (Fig. 5). Among
all patients, 39% did not complete the first study cycle, which means that they
attended school for less than 8 years; 32% completed the first 8 years cycle (Mid-
dle School), and only 29% completed High School. This distribution is of course
linked to the patients’ professional profile, that shows that participants work (or
used to work, since most of them are retired) in menial jobs or are housewives.
This state of affairs is due to the fact that IRS is a public facility and that in Brazil
middle and high socioeconomic classes usually have access to private health care
and are not tended to in public hospitals.
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Figure 6 shows length of the illness and its distribution between men and women.
Only 18% of the participants were diagnosed within the previous 7 years (actually,
they were all diagnosed no more than 3 years before the recording), while 36% were
diagnosed between 7 and 12 years before the recording, 7% between 13 and 16 years
before the recording (all of them between 16 and 18 years before the recording) and
40% were diagnosed at least 19 years before the recording. Therefore, the partici-
pants constitute a population that has dealt with a long-term illness.

Figure 7 shows that the length of the illness varies from 0,4 to 44 years. The
median is 11 years (SD 12), which means that 50% of all participants were diag-
nosed more than 11 years before the recording.

3.3 Setting, recording equipment and workflow

All the recordings were undertaken at IRS. The consultations recorded are all part
of the ongoing treatment to which the patients are submitted. They are conducted
by the same psychiatrist that takes care of each patient, in the same ambulatory in
which they usually occur. The resident doctors are previously explicitly instructed
to conduct the consultation as they usually would: they are not supposed to pressure
the patient to talk more, less or differently. The residents do not have to follow any
kind of plot determined by the C-ORAL-ESQ team whatsoever and are free to con-
duct the consultation according to their usual practice.

Consultations are carried privately, with the presence of doctors, patients and
accompanying persons, without the presence of the recording team. This is possi-
ble because the C-ORAL-ESQ team make use of high-quality wireless equipment:
a Tascam DR-100MKII digital recorder (configured to produce 24bit 48.0 k wave
files) and two Sennheiser wireless clip-on microphone sets (each one composed by
an SK100 G3 transmitter, an EK100 G3 receiver and an ME2 microphone). The
recordings are carried in stereo channel.
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The workflow of the recordings goes as follows. Once a resident doctor identifies
a patient that potentially fits the C-ORAL-ESQ profile, he/she inquiries from the
patient, during a consultation, whether his/her next session can be recorded in order
to be used in scientific research. Whenever a patient gives this first and informal per-
mission, the recording team is contacted by the resident to record the next session.

The recording team arrives at IRS at the scheduled day and sets the equipment.
Before the consultation starts, the recording team briefly explains to the patient
and the accompanying person the research aims and then reads the consent form
to every person that will participate in the recording (the physician, the patient and
the patient’s accompanying person, when the latter is present at the consultation).
After reading it, the team asks every participant to sign their respective consent form
in case they agree to its terms (which were previously approved by both IRS and
UFMG Ethics Committees). Finally, the recording team positions the microphone
sets on the participants, leaves the consultation room and moves into another room
in which they operate the digital recorder. The recording team goes back to the con-
sultation room only to collect the equipment, after the consultation has ended.

As of recently, the Ethics Committees have approved an amendment to the
C-ORAL-ESQ recording protocols that will make video recordings possible, in
addition to audio recordings, during consultations. This will allow the study of co-
speech gestures of hands and arms, and facial expressions of patients. Of course, this
will be done through a process of anonymization that recovers different points of the
face, and the movement of head and shoulders, in order to study facial expressions.
Gestures and facial expressions will be aligned and tagged through ELAN.

3.4 Transcription and segmentation criteria

The complete framework for the transcription criteria can be found in Mello et al.
(2012). These criteria were defined for the compilation of the C-ORAL-BRASIL
corpus (Raso & Mello, 2012). The criteria were planned to aim at the following
goals: (i) to provide easily readable texts; (ii) to capture phenomena ongoing pos-
sible grammaticalization or lexicalization processes; and (iii) to avoid difficulties for
automatic PoS tagging. They were maintained for this corpus for two main reasons:
(i) they allow research about morphosyntax and lexicon; (ii) they make it easier to
compare results from the two corpora and to use the same parser, namely, PALA-
VRAS by Bick (2000) (see also Bick, 2012 and 2014).

Brazilian Portuguese spontaneous speech presents many phenomena of ongo-
ing grammaticalization or lexicalization processes. Some examples are: the reduc-
tion of the pronominal forms, especially, but not only, personal pronouns (vocé > cé;
eles> es; aqueles > aques); many apheretic lexical forms (estar > tar; embora> bora;
obrigado > brigado); the reduction or neutralization of the verbal forms (vocé/ele/
nos/a gente/ vocés/ eles faz), that tend to lose their person and number marks; the
tendency to mark plural only on the determinant in noun phrases (os meninos boni-
tos > os menino bonito); the tendency to reduce the desinence of diminutives (bonz-
inho > bonzim), and many other less frequent phenomena.

@ Springer



The C-ORAL-ESQ project: a corpus for the study of spontaneous... 915

The attention to these phenomena allows many studies on morphosyntactic and
lexical changes that are currently occurring in spontaneous speech. The transcription
accuracy of both orthographic and non-orthographic forms, as well as of criteria
to transcribe interjections, acronyms, numerals or other forms, will be statistically
validated. No specific phenomenon can have more than a 5% transcription error rate
(otherwise the corpus undergoes a new revision and is tested again), but the expe-
rience due to the C-ORAL BRASIL I (Raso and Mello, 2012) and the C-ORAL-
BRASIL II (Raso et al., forthcoming) shows that, following the reported process, the
error rate is much smaller, especially for high frequency phenomena. This validation
will be done at the end of the corpus compilation process, when all the needed ele-
ments will be acquired.

In Mello et al. (2012) also the segmentation criteria are presented and explained.
These criteria are very important for a full understanding of the C-ORAL-ESQ cor-
pus. In fact, the corpus is prosodically annotated in order to show the prosodic ter-
minated units (TU) and their internal organization in intonation units (IU). The TU
is defined as a minimal sequence of speech that exhibits both pragmatic and pro-
sodic autonomy. This means that TUs must exhibit at least one illocution (which
allows the pragmatic interpretation) and must end with a prosodic boundary that
conveys the perception of prosodic conclusion. Therefore, we have two main lev-
els of prosodic annotation: the TU and the IU. The intonation unit is defined on
the basis of its perceptual prosodic correlate: the flow of speech is perceived in a
prosodic envelope (Chafe, 1994; Crystal, 1975; Moneglia & Cresti, 1997), whose
boundaries are two major prosodic breaks. The intonation units coincide with this
envelope. Each TU is marked with two slashes at the end (//), while the boundary of
an IU is marked by one slash (/). Of course, especially when the level of interaction
is higher, many IUs can coincide with a TU. The TU is also the alignment unit in
the software WinPitch and ELAN. Besides these two main annotations, two other
important annotation symbols are used: the symbol (+) for interruptions (no matter
the cause of them) and the symbol ([/n]) for retractings; in the latter case, the num-
ber (n) indicates the quantity of retracted words. It is also useful to say that usually
filled pauses, that we call Time Takings, are isolated in an IU. Time Takings are
always transcribed as (&he).

This kind of prosodic annotation follows almost the same criteria already used
for the C-ORAL-ROM corpus (Cresti & Moneglia, 2005). Similar criteria are also
used in the Santa Barbara corpus (Du Bois et al. 2000-2005), the CorpAfroAs (Met-
touchi et al., 2015), the COSIH (Izre’el et al., 2001) and other spoken corpora.

The corpus is transcribed and prosodically annotated by linguistics students (usu-
ally undergraduate students) who have gone through a training period that normally
lasts one semester.* When they seem to be ready for the task, they take a Kappa test,
and if they reach an agreement of at least 0.8 in the Kappa test (Fleiss, 1971) with
one or more senior annotators, they are considered experts and can start to tran-
scribe and segment the texts. Each transcription and segmentation is then revised at

4 The students receive a fellowship that includes, as part of their work, the transcription, revision and
alignment process.
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least twice, by different students. The revisors are individuals who have reached the
highest Kappa score.

4 The informational annotation criteria and some pilot studies

Part of the corpus is informationally annotated according to L-AcT (see Cresti,
2000; Cresti & Moneglia, 2010; Moneglia & Raso, 2014; Cavalcante, 2020). Our
goal is to informationally annotate at least 20 texts and 30,000 words uttered by
patients, in order to study how individuals with schizophrenia manage the relation
between prosody and information structure. We cannot fully explain the theory here,
but we will try to present some important aspects that, in our view, make it very use-
ful for the study of information structure and prosody, which is its main formal cue.

To observe how patients manage information structure in their discourse pro-
vides important inferences about cognitive aspects. This is especially true within
the L-AcT paradigm, as will be better explained below, when more information
about Topic and Appendix units will be presented.

The theory, originated by several decades of corpus driven work, is an exten-
sion of Austin’s (1962) Speech Act Theory and individuates two reference units for
speech (see Izre’el et al., 2020, and especially the chapters by Cresti, Raso et al. and
Bossaglia et al.), i.e. two kinds of TUs: the utterance and the stanza.

The utterance is an information pattern, whose nucleus is an IU that hosts the
illocution, which is seen as the core of any communication activity, since it conveys
an action toward the interlocutor, and is therefore communicatively interpretable.
This IU is called Comment. The utterance can be simple or compound. It is simple if
it is formed just by the Comment, that is, just by the illocutionary IU. It is compound
if, besides the Comment, one or more non-illocutionary units are patterned with the
illocution, to which they are functionally and prosodically subordinated.

The stanza is made up by two or more juxtaposed patterns. Each pattern can be
formed by one illocutionary unit or by it and one or more non-illocutionary ones.
However, differently from the utterance, the pattern is not concluded (except the
last one), but ends with a prosodic continuity signal followed by the performance of
another pattern. Stanzas, therefore, are built by two or more (sometimes many more)
juxtaposed informational patterns, linked by a continuation prosodic signal. Stan-
zas are very frequent in monologues and, in general, in speech with low interactive
level. While utterances feature a great variety of illocutions, stanzas tend to be much
more homogeneous in their illocutionary value.

As pointed out, we cannot account for a full description of the theory here, but we
have to say something about a few non-illocutionary units that have already received
some attention in studies within the C-ORAL-ESQ project and by other studies
using interactions between Italian individuals with schizophrenia and their physician
(see Dovetto & Gemelli, 2012; Dovetto et al., 2015).

Firstly, we need to say that the non-illocutionary intonation/information units can
be grouped in two major types: those units that build the semantic text of the TU and
those that are directed to the interlocutor, serving to regulate the communication.
The latter ones are normally known as Discourse Markers in different paradigms
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(Fischer, 2006; Raso, 2014; Raso et al., 2022). Each information unit is defined
based on its specific pragmatic function, its prosodic form and its distribution with
respect to the Comment unit.

Among the non-illocutionary units, some are well known in the literature, as the
Parenthetical (Dehé, 2014; Dehé & Kavalova, 2007; Schneider, 2007 and 2014,
Tucci, 2004 and 2009), others, as the Topic and the Appendix, are defined differ-
ently with respect to mainstream approaches (see Krifka & Musan, 2012, and, for
our approach, Raso et al., 2017, Cavalcante, 2020, and Cavalcante and al., in press),
and others yet, like the Locutive Introducer, are not treated in other frameworks, as
far as we know.

The studies carried on so far within this theoretical framework on texts produced
by individuals with schizophrenia led to some initial interesting results. Therefore,
we will concentrate on the units that were investigated in these first studies. Dovetto
et al., (2015) made some qualitative observations on three patients of an Italian cor-
pus. They observed that schizophrenic patients produce less illocutionary variation
than non-pathological speakers. They also observed a reduction of the production
of Topic and an increase of production of Appendix. These results were confirmed
by Costa (2022) on quantitative data of the C-ORAL-ESQ, using six tagged texts
(approximatively 9,000 words produced by patients). These findings are analyzed in
detail in Rocha et al. (in press).

In order to better understand what this can mean at a cognitive level, it is impor-
tant to say something more about Topic and Appendix information units. Topic is
defined in L-AcT as the field of application of the illocutionary force. This means
that Topic provides the cognitive domain in which the illocution must be interpreted.
If we do not have a Topic, the illocution is inferentially applied to some cognitive
domain that is considered obvious for contextual reasons. However, if we want to
change this cognitive domain or if, for any reason, we need or want to establish it
or make it clear or make it explicit, we need to use a Topic information unit. From
a cognitive point of view, this means that the speaker needs to understand if at a
certain point of the interaction it is appropriate to signal to the hearer the cognitive
domain of application of the illocutionary force still to be performed, in order to
situate the hearer. Besides this, of course, the speaker needs to perform the Topic in
the appropriate segmental and prosodic way.

The prosody of Topic is rather complex. Previous studies (Cavalcante, 2020; Raso
et al., 2017, and Cavalcante et al., in press), analyzing data from corpora of English,
Italian, and Brazilian and European Portuguese, have shown that, in all these lan-
guages, three different prosodic forms of the Topic unit can be found. The frequency
of each form seems to correlate with rhythmic properties of the language and not
with specific subfunctions. In any case, the three forms feature a syllabic nucleus
of one or two syllables (in one form the nucleus can reach a maximum of four syl-
lables) where an informationally functional prominence is placed. This means that
the prosodic parameters of the specific prominence of the nucleus carry the infor-
mational function of Topic, while the rest of the unit simply carries the semantic
content, but does not have any influence on the conveyed information value. Regard-
less of the specific form, the prominence that conveys the Topic function always fea-
tures at least one (sometimes two) f0 movement on specific syllables, together with

@ Springer



918 T.Raso et al.

an increase of duration and intensity. This means that the speaker needs to manage
the correct prosodic parameters, distributed in a short length of time.

Considering all these aspects, we can say that the Topic information unit is espe-
cially complex both from a cognitive and a prosodic point of view. As mentioned,
previous studies found that schizophrenic speech tends to use less Topics than non-
pathological speech. Costa (2022) shows that this decrease is statistically significant.

On the other hand, the studies on the Italian data observe an increase of Appendix
information units in schizophrenic speech. This was confirmed by Costa (2022) for
Brazilian Portuguese speakers-patients recorded in C-ORAL-ESQ. However, Costa
did not find statistical significance in this increase. Nevertheless, it is worthwhile to
describe this unit, since it features characteristics to some extent opposite to those
of the Topic unit. In fact, Appendix can be described as a textual integration of the
Comment unit with cognitively already given information, such as the recovery of
textual or contextual information, or simply a repetition or a semantically empty
word. Interestingly, Appendix has a flat or falling profile, without any prominence;
this unit is also short, thus far from the lexical or syntactic complexity that Topic
may reach. Therefore, Appendix is a very simple information unit both from a cog-
nitive and a prosodic point of view.

A third interesting result of the studies on the Italian data, as previously men-
tioned, is the reduction of illocutionary variability. Before delving into this issue, we
need to explain the methodology that was used to compare schizophrenic and non-
pathologic speech, since neither the Italian researchers nor the Brazilian ones had
the availability of a real control corpus to carry on their comparative work. While
the Italian scholars used non-pathological interviews extracted from the C-ORAL-
ROM to compare to the information structure of the pathological speakers, the Bra-
zilian team developed a methodology that is described in detail in Rocha et al. (in
press) and that we will briefly summarize here.

Considering that C-ORAL-ESQ could not count on a control corpus, for our first
studies we had to conceive a methodology that could allow C-ORAL-BRASIL I to
become to a certain extent the control corpus of C-ORAL-ESQ. C-ORAL-BRASIL
features dialogues, monologues and conversations in many different situations, but
not in situations comparable to consultation interactions between patients and physi-
cians. Therefore, we did not compare texts, but structures. More precisely, we chose
the same number of stanzas with the same number of patterns, and compared the
complexity of the patterns. For instance, we compared stanzas with two illocution-
ary patterns from C-ORAL-ESQ with stanzas with two illocutionary patterns from
C-ORAL-BRASIL I, we compared stanzas with three patterns of one corpus to stan-
zas with three patterns in the other corpus, and so on, until reaching stanzas with six
patterns. What emerged is that the textual complexity of stanzas of the C-ORAL-
BRASIL data is significantly higher than that of the C-ORAL-ESQ. This means
that, given the same number of patterns, non-pathological speech shows a much
higher degree of complexity, mainly due to a higher presence of all types of textual
units (with the significative exception of Appendixes) and especially of Topics.

Since our comparison was concentrated on stanzas, in principle it was not pos-
sible to analyze the illocutionary variation. As we said, stanzas are character-
ized by a high degree of illocutionary homogeneity, since they appear where the
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interactivity is much lower and tend to be part of narrations, argumentations or in
general moments in which the speaker conducts a flux of thinking, as Chafe (1994)
has already observed by analyzing the Pear stories. Nevertheless, there is a specific
illocutionary unit that allows us to confirm the impression of the Italian scholars.

This specific illocutionary unit is the Multiple Comment (CMM). Multiple Com-
ments are not a single prosodic unit, but a pattern of two or (rarely) more prosodic
units that have illocutionary value by themselves but are interpreted in a holistic
way, as a single nucleus of the pattern, formed by more patterned illocutions. Some
examples of these patterned illocutions are lists, comparisons, reinforcements (the
repetition of the same illocution in order to reinforce it, like Yes / I agree //), func-
tional callings (that is, calling someone in order to attract his/her attention to a dif-
ferent illocution like John / thank you // or John / be careful //). Multiple Comments
can be found both in utterances and in stanzas. What we observed, analyzing stan-
zas, is that the frequency of CMMs in non-pathological speech is higher than in
schizophrenic speech in a statistically significant degree. This finding can be inter-
preted as an indirect confirmation of what was observed studying the Italian data,
i.e., a higher illocutionary variation.

Summing up these results, we can hypothesize that schizophrenic speech is both
cognitively and prosodically simpler than non-pathological speech. The issue at this
point is related to how to interpret these results. Possible questions would be: do
schizophrenic patients have problems related to the prosodic component and this, in
turn, causes difficulty in performing information units with more complex prosodic
structure? On the other hand, do they have some kind of cognitive difficulty that
leads to a simpler information structure that affects to a greater extent those units
that are cognitively more complex and, at the same time, more complex in their pro-
sodic performance? Of course, one difficulty does not necessarily exclude the other
one.

There are some studies available about prosody in schizophrenic speech. Usually
these studies (like Cohen et al., 2014; Alpert et al., 2000; Covington et al., 2012;
Cohen et al., 2013; Compton et al., 2018) compare the prosodic variation between
schizophrenic and non-pathological speakers in large stretches of speech. In general,
these studies have found that schizophrenic speech features less prosodic variation,
but the results are usually below the level of statistical significance. One interesting
study (Martinez-Sanchez et al., 2015) shows that the difference between the pro-
sodic variation of the two groups becomes clearly significant if what is measured is
not the mean variation of large stretches but the intrasyllabic variation. This could
be related to our findings, because both Topics and illocutionary units are charac-
terized by functional prominences that are usually located in one single syllable. If
schizophrenic speakers have a significantly lower degree of intrasyllabic prosodic
variation, this could be immediately related to their difficulty in performing Top-
ics and illocutionary variation. It would be very interesting to check this hypothesis
measuring what happens in the performance of the prosodic nuclei of both Topics
and Comments, the only textual information units that feature a functional prosodic
prominence.

During the informational tagging of the texts of C-ORAL-ESQ, we frequently
had the impression that units that functionally work as Topic units are performed
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with a non-satisfactory prosodic prominence, which may lead to difficulty in rec-
ognizing the function of the unit. One of our next steps will be to measure, with
an appropriate software, the prominences of both pathological and non-pathological
speech, in order to verify the cited study on a large amount of data.

5 Conclusion

We have presented a project that focuses on studies about the spontaneous speech
of individuals with schizophrenia. The project is the outcome of the collaboration
between the linguistics team at the Lab for Empirical and Experimental Studies of
Language (LEEL), at the Federal University of Minas Gerais, and the ESQUIZO
research group, formed by psychiatrists at the same university and at IRS. The pro-
ject bases its studies on a spontaneous speech corpus of consulting sessions between
psychiatrists and patients in a Brazilian public psychiatric facility. In this paper, we
described the medical protocols and the methodology for the corpus compilation.
We also presented the results of some pilot studies about information structure and
prosody, and traced some possible future lines of investigation.
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