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ABSTRACT 

Discourse Diversity Database (3D) is a corpus designed for clinical linguistics research. 

It consists of oral speech samples of three different genres: picture-elicited narratives, 

personal stories, and picture-based instructions. The sub-sections of 3D include 

recordings by Russian speakers from three independent groups: people with brain tumors 
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before and after tumor removal, people with schizophrenia, and neurologically healthy 

individuals. This article is devoted to the description of the data collection, the annotation 

scheme, and the specific characteristics of each sub-section of the corpus. 

KEYWORDS: Corpus linguistics; Clinical linguistics; Brain tumors; Schizophrenia; 

Spoken discourse; Discourse Diversity Database 

 

 

 

RESUMO 

O Discourse Diversity Database (3D) é um corpus desenvolvido para a pesquisa em 

linguística clínica. Ele consiste de amostras de fala oral de três gêneros diferentes: 

narrativas induzidas por imagens, histórias pessoais e instruções baseadas em imagens. 

As subdivisões do 3D incluem gravações de falantes de russo de três grupos 

independentes: pessoas com tumores cerebrais antes e depois da remoção do tumor, 

pessoas com esquizofrenia e indivíduos neurologicamente saudáveis. O presente artigo 

é dedicado à descrição do procedimento de coleta de dados, do esquema de anotação e 

das características específicas de cada subdivisão do corpus. 

PALAVRAS-CHAVE: Linguística de corpus; Linguística clínica; Tumores cerebrais; 

Esquizofrenia; Discurso oral; Discourse Diversity Database 

 

 

Corpus analysis of spoken discourse allows conducting multidimensional 

assessment of speech in people with various language impairments and neurological and 

psychiatric disorders, as well as in healthy speakers. Annotated corpora are an important 

source for fundamental research in neuro- and psycholinguistics, automated analysis of 

language in clinical populations, and speech-language pathology. In this paper, we 

present the Discourse Diversity Database (3D), which is a collection of audio recordings 

by Russian speakers with brain tumors before and after tumor removal, people with 

schizophrenia spectrum disorders, and neurologically and mentally healthy individuals. 

The structure of the paper is as follows: in Section 1, we provide an overview of some of 

the existing clinical corpora; in Section 2, we describe the specific characteristics of 

speech in people with brain tumors and schizophrenia, as well as in healthy people 

depending on their age and condition; in Section 3, we describe the motivation for 

collecting various genres and the stimuli used for speech elicitation in 3D; in Section 4, 

we describe the subcorpora of 3D , including the participant data and data collection 

procedure; in Section 5, we provide an overview of the annotation scheme.   
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1 Oral Speech Corpora in Clinical Linguistics: An Overview 

 

In clinical linguistics, corpus analysis of spoken discourse mainly follows two 

aims. The first one is the investigation of specific language deficits on various linguistic 

levels and how they depend on the specific characteristics of the patients and the 

diagnoses. This aim is mostly a part of fundamental research, although the results can be 

further used for improvement of assessment criteria and speech therapy. Such corpora 

are generally annotated on various levels by humans. The second aim is training models 

for the automated analysis of speech which could be used to detect early symptoms of 

different disorders; such corpora do not always have manual annotation. 

One of the largest and most well-known databases of discourse speech samples 

from different populations is TalkBank (https://talkbank.org, MacWhinney, 2007) 

containing five clinical corpora: Aphasiabank (MacWhinney et al., 2011), 

DementiaBank (Forbes; Fromm; MacWhinney, 2012), RHDBank for language in right 

hemisphere damage (Minga et al., 2021), TBIBank for language in traumatic brain injury, 

and ASD Bank for language in autism. The TalkBank corpora contain a set of discourse 

tasks such as free speech samples, picture descriptions, storytelling tasks, and procedural 

discourse, all collected according to one protocol. The recordings are annotated according 

to the Codes for the Human Analysis of Transcripts (CHAT) format (MacWhinney, 2010) 

and coded for analysis with the Computerized Language Analysis (CLAN) program 

(MacWhinney, 2017). The annotation provides information about fluency, information 

content, lexical devices, disfluencies, and lexical and grammatical errors. Although 

TalkBank corpora contain discourse samples in over 41 different languages, most of the 

samples are in English. 

There is a variety of corpora in different languages with a focus on annotation on 

different language levels and the collection of different discourse types. For example, the 

Cambridge Cookie-Theft Corpus (Williams et al., 2010) contains picture descriptions and 

spontaneous speech samples from people with brain damage and healthy controls which 

were subsequently annotated using the orthographic transcription in the Praat program 

(Boersma; Weenink, 2005). The Greek Corpus of Aphasic Discourse (Varlokosta, 2016) 

was manually annotated in ELAN (Wittenburg et al., 2006) but according to a different 

annotation scheme which included speech and non-speech events, micro-linguistic 

https://talkbank.org/
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features (words, POS, grammatical, semantic, phonological errors, clause types, etc.) and 

discourse features such as narrative structure units, main events, and evaluation devices. 

Similarly, the Russian Clinical Pear Stories corpus (Russian CliPS; Khudyakova et al., 

2016), contains retellings of the Pear film (Chafe, 1980) by patients with brain damage 

and neurologically healthy Russian speakers annotated in ELAN on micro- and macro-

linguistic levels (cf. Bergelson; Khudyakova, 2017). The Night dream stories corpus 

(Kibrik; Podlesskaya, 2009) was created with the focus on phonetic and prosodic features 

of speech; stories about night dreams by Russian-speaking children with and without 

neurotic disorders are annotated with attention to pause types and functions, discursive 

accents, illocutionary and internal phases with a distinction between their canonical and 

non-canonical realizations.  

Not all clinical corpora provide extensive linguistic annotation; some contain only 

basic transcription and are mostly used for automated analysis. For example, in the 

Carolina Conversations Collection, a database of conversations with people with 

Alzheimer’s disease, the utterances are orthographically transcribed, and additional 

information, such as speech rate is calculated automatically (Davis; Pope, 2011). With 

the development of automatic spontaneous speech analysis, considerable attention has 

been given to speech biomarkers. Nevler and colleagues (2019) conducted research where 

they aimed to retrieve specific biomarkers of prosody from the acoustic characteristics of 

speech in patients suffering from primary progressive aphasia and in a control group of 

healthy participants. They also used automatic speech analysis protocol to retrieve and 

subsequently analyze such measures as: fundamental frequency, speech, and silent pause 

durations (Nevler et al., 2019).   

Some of the clinical corpora include spoken language samples of various sizes, 

ranging from single phonemes to small discourse passages. For example, the 

PRAUTOCAL corpus of speech in Down syndrome (Escudero-Mancebo et al., 2021) 

contains sentences obtained from speakers with Down syndrome during a video game 

and qualitatively assessed by several experts. The EasyCall is a dysarthric speech dataset 

of commands most likely to be used in a voice-controlled contact application (Turrisi et 

al., 2021). In the Atlanta Motor Speech Disorders Corpus (Laures-Gore et al., 2016) the 

data include single vowels, single words, sentences and discourse passages from people 

with motor speech disorders who speak different dialects of English. Similarly, the 
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Carcinologic Speech Severity Index corpus (C2SI; Woisard et al., 2021) consists of audio 

samples of various length: single sustained vowels, pseudowords, sentences, read-aloud 

passages, and spontaneous speech samples by patients after cancer treatment: surgery, 

radiotherapy, and chemotherapy. It includes acoustics, prosody qualitative assessment, 

and automatic analysis.  

 

2 Speech in Different Populations 

 

2.1 Language Before and After Brain Tumor Removal 

 

Damage to brain structures critical for language production results in speech 

difficulties and disabilities. For example, brain tumors located in cortical areas and white 

matter tracts associated with language might lead to permanent speech impairments. 

Thus, persisting aphasia is common for patients with brain tumors who develop 

pathological brain conditions over a prolonged period of time. However, the gradual 

change leaves time for functional reorganization of language function due to 

neuroplasticity that is to some extent possible at any age (Brodtmann et al., 2012; CAI et 

al., 2016). Very often people with brain tumors preserve generally intact language 

processing and do not induce the appearance of neurological deficit, even though the 

pathological brain tissue may be large in volume and located in eloquent areas (Anderson; 

Damasio; Tranel, 1990; Duffau, 2005). Furthermore, even after tumor removal, language 

deficits are transient and can be observed directly after the surgery with the subsequent 

disappearance after several weeks or months according to results of standard clinical tests 

(Duffau, 2005; Wilson et al., 2015). 

Still, after neurosurgical treatment many patients encounter problems with daily 

communication that significantly affect quality of life (Papagno et al., 2012). Currently 

the nature of these communication difficulties in early and late postsurgical periods is still 

understudied. It is not reliably established on which level the language impairment occurs 

and what the dynamics of changes of communication status after surgery are. Standard 

clinical tools for language assessment preclude a detailed characterization of the peak of 

human language ability – connected speech. The neurosurgical sub-section of the 3D 

corpus contains discourse samples by people before and after brain tumor removal, as 
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well as information about their scores on a standardized language assessment test and 

neuroimaging data. 

 

2.2 Language in Schizophrenia Spectrum Disorders 

 

Schizophrenia is a severe mental condition characterized by distorted perception 

of reality and disorganized behavior on one side and significant cognitive and emotional 

decline on the other (Owen; Sawa; Mortensen, 2016). One of the basic symptoms of 

schizophrenia since the introduction of the term has been formal thought disorder (FTD; 

Peralta; Cuesta, 2011). FTD refers to aberrations in the thought process, which usually 

present as speech and language disturbance. The most comprehensive classification so 

far divides FTD into two groups: positive, e.g., derailment, tangentiality, loose 

associations, and negative, e.g. alogia, and thought blocking (Cavelti et al., 2018). 

Incoherent or disordered speech is one of the key characteristics of FTD and an 

important diagnostic criterion. It is believed to be reflective of disruptions in normal 

thought processes (such as the ones that arise in FTD, see Hart; Lewine, 2017). There are 

two main types of theoretical frameworks explaining the origins of discourse incoherence 

observed in schizophrenia: executive dysfunction theories (also known as impaired 

cognition theories) and loose association theories (see Ditman; Kuperberg, 2010 for a 

review). The former theories state that the lack of control over the process of thinking is 

typical of negative thought disorder. The latter, on the other hand, explain the 

incoherences in terms of tangentiality and loose associations that are characteristic of 

positive thought disorder.  

Depending on the type of FTD and the severity of the disease, speech can be 

affected on various linguistic levels (see Kuperberg, 2010 for review). People with 

schizophrenia can produce less predictable words (Salzinger et al., 1970; Hart; Payne, 

1973; Salzinger; Portnoy; Feldman, 1979) and more neologisms in discourse, non-normal 

pausation patterns (Spitzer et al., 1994), and more grammatical and lexical errors than 

healthy speakers (Marini et al., 2008). Discourse by people with schizophrenia is also 

characterized by lower lexical diversity. Studying language and speech abnormalities in 

schizophrenia patients with FTD is of high practical significance, because such studies 
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can provide more objective and easy-to-use diagnostic tools (like automated speech 

analysis) and support evidence-based classifications.  

One of the important issues in mental disorders research is the definition of the 

norm. According to the International Classification of Diseases 10th Revision (ICD-10; 

World Health Organization (WHO), 1993) and Diagnostic and Statistical Manual of 

mental disorders, fifth edition (DSM-5; American Psychiatric Association, 2013), the 

most used contemporary clinical classifications of mental and behavioral disorders, a 

condition can only be qualified as a mental disorder if it is associated with either perceived 

distress or functional disability (Üstün; Kennedy, 2009). In view of this definition, 

researchers frequently use a self-reported psychiatric norm as a control group. But there 

is a growing awareness of the limited usefulness of clinical classifications for research 

purposes, and new classifications are arising. For example, the Hierarchical Taxonomy 

of Psychopathology (HiTOP; Kotov; Krueger; Watson, 2018) uses clusters of covariating 

symptoms for diagnosis formulation unlike the traditional clinical classifications (ICD-

10 and DSM-5) which use a categorical approach. The categorical approach states the 

presence or absence of a pathological condition, while the dimensional approach, as in 

HiTOP, views separate symptoms on a continuum with different degrees of gravity. The 

dimensional approach is much in demand in psychiatric research nowadays, but it does 

not allow the separation of “normal” and “ill” people as clearly as the categorical 

approach. Therefore, we should keep in mind that the same symptoms can be present in 

different psychiatric conditions and even in the non-clinical population in different grades 

of severity. Because of that, in research conditions, careful examination of self-reported 

healthy participants is as important as in the case of diagnosed mental disorders. In the 

3D corpus we created a Psychiatric norm sub-section containing discourse samples by 

speakers evaluated by a psychiatrist and not showing any symptoms of mental disorders. 

 

2.3 Variability of Language in Healthy Adults 

 

In clinical linguistics, the analysis of spoken discourse includes evaluation of such 

characteristics as phrase length, lexical diversity, speech rate, information content, 

grammatical complexity, paraphasias, informativeness, coherence (Prins; Bastiaanse, 

2004; Bryant; Ferguson; Spencer, 2016). For each clinical population, it is important to 
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have the norms for comparison. Thus, it is crucial to have balanced normative data with 

the inclusion of all possible variability of the data. Below we overview some of the factors 

that can affect speech characteristics in healthy speakers. 

Age is one the influential factors that can affect speech characteristics in healthy 

adults. Several studies claim that healthy adults demonstrate changes in spoken language 

with declining performance involving different language domains (Nadeau, 2019). 

Unlike young people, older adults demonstrate an increase in the total number of words 

(BORTFELD et al., 2001), lower information content (Saling; Laroo; Saling, 2012), more 

tip-of-the-tongue states (e.g., Burke; Shafto, 2004; Gollan; Brown, 2006; Abrams; Farrell, 

2011), difficulties in producing and comprehending syntactically complex or ambiguous 

sentences (e.g., Kemtes; Kemper, 1997; Kemper; Herman; Lian, 2003; Kemper; Crow; 

Kemtes, 2004) and larger vocabularies (Verhaeghen, 2003). The trend of producing more 

words by older people co-occurred with an increase in the number of disfluencies such as 

lexical fillers, non-lexical fillers, word repetitions, lengthy silent pauses, and empty words 

(Kemper et al., 1990; Heller; Dobbs, 1993; Bortfeld et al., 2001). These age-related 

increases in disfluencies are thought to result from older adults having more word 

retrieval problems (Lovelace; Twohig, 1990; Bortfeld et al., 2001), as disfluencies could 

serve the purpose of giving them more time to locate the intended word. 

 

3 Discourse Diversity Database 

 

3.1 Discourse Types and Their Speech Characteristics 

  

Discourse types, or genres, differ in their speech characteristics. In clinical 

linguistics, quite short speech samples are analyzed, and the type of discourse depends on 

the elicitation task.  The most widely used methods of discourse elicitation are tasks 

containing a picture or picture sequence description (Williams et al., 2010; Bryant; 

Ferguson; Spencer, 2016), discourse narrative which implies telling a personal story or 

retelling well-known stories or plots (Behrns et al., 2009; Olness; Ulatowska, 2011), 

procedural discourse (Ulatowska; North; Macaluso-Haynes, 1981; Stark, 2019), or 

conversations (Webster; Morris, 2019). 
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Different discourse elicitation tasks involve different cognitive processes (Olness, 

2006; Fergadiotis; Wright, 2011; Gorno-Tempini et al., 2011; Stark, 2019). For example, 

there is a difference in language performance in narrative discourse and picture 

description tasks, with the former expressed in more complex language while telling a 

personal story or retelling something (Fergadiotis; Wright, 2011; MacWhinney et al., 

2011). Narrative discourse tasks without visual stimuli elicit more variable speech and 

higher lexical diversity (Fergadiotis; Wright, 2011; Stark, 2019) than picture description 

tasks where plenty of descriptive words are observed (Olness et al., 2002). Procedural 

discourse tasks, on the other hand, presuppose a strict staged scheme which leads to more 

frequent use of action words (Pritchard et al., 2015). 

We presume that for the proper assessment of individual linguistic ability in all 

aspects of real speech different elicitation tasks should be used. We chose three different 

elicitation tasks, with and without pictorial stimuli, of two different genres - narrative and 

procedural discourse. 

 

3.2 3D Elicitation Tasks 

 

For the 3D corpus, we collected and analyzed discourse samples across three 

elicitation tasks: picture-elicited narratives, personal stories, and picture-based 

instructions (procedural discourse). Each of the types of tasks contained three variants of 

stimuli. For picture-elicited narratives task, we used one of the three comics by Herluf 

Bidstrup (“Superman,” “Discovery of the World,” “Wonderful Day”) for discourse 

elicitation based on sequential pictures. To elicit personal stories, we used one of three 

questions about notable occasions in the participant’s life: (1) Please tell me about the 

best or the most memorable gift you have received; (2) Please tell me about the best or 

the most memorable trip you have gone on; (3) Please tell me about the best or the most 

memorable party you have had. As stimuli for the picture-based instructions, we used 

IKEA’s self-assembly furniture manuals for a chair, a table, or a bench. In the subsections, 

different procedures were used for balance and randomization (see Table 1 for details). 

The order of the tasks was fixed. 
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4 Subsections 

 

4.1 General Overview 

 

In the 3D corpus there are two collections: adults with neurologic and psychiatric 

diagnoses and neurotypical adults. The collection consists of discourse samples from two 

clinical groups: (1) patients with brain tumors (N=45), and (2) people with schizophrenia 

spectrum disorders (N=26), and three normative sub-sections: 3) self-reported healthy 

adults, ages 18-80 (N =84), (4) young adults without mental disorders assessed by a 

psychiatrist (N=22), and (5) self-reported neurologically healthy young adults recorded 

at two time points: in an active state and in the state of fatigue (N=10). Data collection 

for 3 is completed, and for 1, 2, 4, 5 is ongoing. The summary of the subsections is 

presented in Table 1.1  

Table 1. Sub-sections of the 3D corpus 

 

Sub-sections 

Clinical    

Neurosurgery Schizophrenia 

Age-balanced 

self-reported 

norm 

Psychiatric 

norm 

Norm in 

active and 

tired state 

N 

participants 
74 26 84 22 10 

N time 

points 
3 1 1 1 2 

Stimuli 

distribution 

Balanced 

across 

experimental 

lists, 

randomized 

Two picture 

description tasks 

(Sportsman and 

Adventure) 

Balanced across 

experimental 

lists, 

randomized 

Two picture 

description 

tasks 

(Sportsman 

and 

Adventure) 

Balanced 

across 

experimental 

lists, 

pseudorando

mized 

Age 
M=49.7, 

SD=14.6 

M=28.8,  

SD=4.3 

18-29 y.o. (M = 

21.2, SD = 2.6); 

30-49 y.o. (M = 

38.1, SD = 6.6); 

50-64 y.o. (M= 

57, SD = 3.8); 

65+ y.o. (M = 

72, SD = 7.0) 

M=23.9, 

SD=4.3 

M=28.80, 

SD=2.86 

Diagnoses Brain tumors 

Schizophrenia, 

schizoaffective 

disorder 

no no no 

 
1 Detailed information about the participants, stimuli distribution across lists and additional data can be 

found at https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. At the present moment, 

the 3D corpus is not publicly available. 

https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
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Meta-data 

MRI 

RAT (Russian 

Aphasia Test) 

CETI 

(Communicati

ve 

Effectiveness 

Index) 

ICD-10 

PANSS 
 

SCL-90-R 

PANSS 

Test of 

differential 

self-

evaluation of 

one’s 

functional 

state 

 

4.2 Neurosurgery Subcorpus 

 

4.2.1 Participants 

 

Discourse samples from patients who underwent surgery for tumor resection were 

collected in the Privolzhsky Research Medical University (PIMU) in Nizhny Novgorod 

and National Medical and Surgical Center named after N. I. Pirogov in Moscow. The 

eligibility criteria for the clinical group required individuals to have a tumor in the left 

hemisphere in areas critical for language production as evaluated based on an MRI scan.  

To date, we have tested 74 native Russian speakers (31 women, mean age=49.7, 

SD=14.6, age range – 19-72; mean N of years of education 14, SD=2.7). Three patients 

refused to perform discourse tasks 1-2 days before the surgery due to severe speech deficit 

or due to refusal. Six patients were not tested within 3-7 days after the surgery with 

discourse tasks and Russian Aphasia Test (RAT; Ivanova et al., 2019) because of test 

organization issues, medical reasons or due to patient refusal. Five patients did not 

perform all three discourse tasks 3-7 days after the surgery due to patient refusal, severe 

speech deficit or medical reasons. 28 patients did not complete language testing with 

discourse tasks and/or RAT three months after the surgery due to medical reasons or 

impossibility of testing and seven patients by cause of death. Other eight patients will be 

tested three months after the surgery by the end of the year. One patient was excluded 

from further analysis due to data collection error. We plan to collect discourse samples 

and RAT at three time points from more than 60 patients. All participants signed the 

consent form before the experiment.  
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4.2.2 Procedure 

 

According to a specific mechanism of brain reorganization, samples of connected 

speech were collected at three time points: 1–2 days before the surgery, within 3–7 days 

after the surgery, and 3 months after the surgery.  Each participant completed three tasks 

at each time point, and each participant completed different versions of one task at each 

of the time points. The distribution of the task versions was balanced across the elicitation 

tasks (see OSF2 for detailed information). The stimuli were presented on a 10.4 inch 

tablet. All patients were tested in a quiet place.  

At all the time points, the patients also completed the Russian Aphasia Test (RAT; 

(Ivanova et al., 2019), a comprehensive standardized test for assessment of language 

production and comprehension on different language levels, and the Token Test (De 

Renzi; Vignolo, 1962), a standardized tool test for quick assessment of language 

comprehension in aphasia. Before the operation and three months after the operation, the 

patients’ relatives completed the Communicative Effectiveness Index questionnaire 

(CETI; Lomas et al., 1989). 

  

4.3 Schizophrenia Spectrum Disorders 

 

4.3.1 Participants 

 

26 patients of a Mental Health Research Center in Moscow, Russia participated 

in the study (21 women, mean age=28.8, SD=4.3, age range=18–42; mean N of years of 

education–13.6, SD=2.3). All patients were admitted to the clinic with acute 

schizophrenia spectrum psychosis (ICD-10 diagnoses: F20 Schizophrenia or F25 

Schizoaffective disorder) and had no history of neurologic disorders or substance abuse. 

All the participants signed the informed consent. The research was approved by the 

Ethical Committee of the Mental Health Research Center. 

 

 

 
2 https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. 

https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
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4.3.2 Procedure 

 

The discourse samples were collected when the patients were in partial remission, 

ranking 3—minimally improved or 2—much improved on the Clinical Global Impression 

Scale (Haro et al., 2003). Each participant completed two versions of the picture-based 

narrative and one version of the other two tasks. The versions were distributed across 

experimental lists (see OSF3 for detailed information). The stimuli were presented on 

paper in a fixed order. 

In addition to standard clinical diagnosis, every patient was evaluated with the 

standard psychiatric Positive and Negative Symptoms Scale (PANSS; Kay; Fiszbein; 

Opler, 1987) which estimates positive, negative and general schizophrenia symptoms, as 

well as the overall severity.  

 

4.4 Age-Balanced Self-Reported Norm 

 

4.4.1 Participants 

 

Normative discourse samples were collected from 84 native Russian speakers 

without neurological or psychiatric disorders. The participants were from four age groups: 

18–29 y.o. (N=21; 16 women; mean age=21.2, SD=2.6; mean N of years of education 14, 

SD=2.0), 30–49 y.o. (N=23, 15 women; mean age – 38.1, SD=6.6; mean N of years of 

education – 16.5, SD=2.9), 50–64 y.o. (N=20, 16 women; mean age – 57, SD=3.8; mean 

N of years of education – 16.4, SD=2.1), and 65+ y.o. (N=20, 15 women; mean age – 72, 

SD=7.0; mean N of years of education – 16, SD=3.1).  All participants signed the consent 

form before the experiment. The research was approved by the HSE Committee on 

Interuniversity Surveys and Ethical Assessment of Empirical Research.  

 

 

 

 

 
3 https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. 

https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
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4.4.2 Procedure 

 

Normative discourse samples for 18–29, 30–49 and 50–64 age groups were 

collected online on the Finding Five platform (FindingFive, 2019). Discourse samples in 

the normative 65+ age group were obtained using printed versions of stimuli or while 

presenting the stimuli on a laptop or a 10.4 inch tablet in a quiet place. Each participant 

completed one version of each task. The distribution of the task versions was balanced 

across elicitation tasks (see OSF4 for detailed information).  

 

4.5 Psychiatric Norm 

 

4.5.1 Participants 

 

48 participants with no history of psychiatric or neurological disorders, alcohol or 

substance abuse took part in the study. After completing the questionnaires and the 

psychiatric exam, 22 participants (19 women, mean age=23.9, SD=4.3, age range – 20–

36; mean N years of education 15.7, SD=1.7) participated in the study. All participants 

signed the informed consent. The research was approved by the Ethical Committee of the 

Mental Health Research Center. 

 

4.5.2 Procedure 

 

All participants completed the online version of the Symptom Checklist-90-

Revised (SCL-90-R; Derogatis; Savitz, 1999), a list of the most prominent psychiatric 

symptoms, commonly used for screening purposes. SCL-90-R assesses nine symptom 

dimensions, such as somatization, obsessive-compulsive, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychoticism. To 

select the participants with a lower chance of undiagnosed psychiatric illness we set the 

threshold of the General Symptom Index (GSI) = 0.55, based on the previously 

established threshold for Russian students 17–20 years without any diagnosed psychiatric 

 
4 https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. 

https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
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disorders (Kioseva, 2016). Then, 27 participants were invited for a psychiatric interview 

to exclude participants having schizotypal traits, and 22 of them were qualified as a 

psychiatric norm for the current research. 

All speech samples were collected online via Skype. Also, all participants were 

evaluated using psychiatric PANSS scale for further comparison with the patients. Each 

participant completed two versions of the picture-based narrative and one version of the 

other two tasks. The versions were distributed across experimental lists (see OSF5 for 

detailed information). The stimuli were presented on paper in a fixed order. 

 

4.6 Norm in Active and Tired State 

 

4.6.1 Participants 

 

Ten participants (8 women, mean age=28.80, SD = 2,86, age range=23–33, mean 

N of years of education 16.90; SD=1.91) with no history of psychiatric or neurological 

disorders, alcohol or substance abuse took part in the study. All participants signed 

informed consent. 

 

4.6.2 Procedure 

 

The discourse samples were collected online. Each participant took part in two 

sessions of the study: in the active state and in the tired state. The participants completed 

the Test of differential self-evaluation of one’s functional state (Doskin et al., 1973) in 

each session. The versions of the tasks were distributed across experimental lists (see 

OSF6 for detailed information).  

 

 

 

 

 
5 https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. 
6 https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805. 

https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
https://osf.io/2wvdz/?view_only=a38147409b5042bbabf1fc7560b32805
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5 Annotation Scheme 

 

Annotation of the narratives was performed in ELAN (WITTENBURG et al., 

2006) on multiple tiers.  

 

5.1 Transcription and Segmentation  

 

The Transcript tier is aligned with the media files and contains an orthographic 

transcript of the recorded speech.  Most words in this tier appear in their regular spelling, 

however in the cases of a phonetic error or a specific pronunciation, the transcription 

reflects these departures from the linguistic norm. On the Transcript tier all the pauses 

that are longer than 70ms are annotated, both silent and filled (such as ah, um) pauses.  

The main unit for discourse segmentation is an elementary discourse unit (EDU), 

and it roughly equals a clause. An EDU is a unit containing one predicate, or an omitted 

predicate that can be semantically restored; in the case of repetition of the predicate 

resulting from word-finding difficulties, all the repeated lexemes are included in the same 

EDU (for examples see Bergelson; Khudyakova, 2020). Utterances include a main clause 

with all its subordinate clauses; the ratio of clauses and utterances can be interpreted as a 

measure of syntactic complexity (Marini, 2012). 

 

5.2 Microlinguistic Annotation 

 

The lexical transcript is a technical tier and contains the same information as the 

transcript tier segmented into words and non-word elements.  

Lemma and POS (part-of-speech) tiers contain initial forms and POS labels. The 

POS tagging scheme and lemmatization is based on the manual of the Russian National 

Corpus (http://www.ruscorpora.ru/en/corpora-morph.html).  

Grammatical, semantic and phonetic errors are annotated in the Error tier.  

The Non-word tier contains annotations of silent pauses, filled pauses, false-starts, 

repetitions, semantically empty words and automatized expressions. Silent pauses are 

silent speech segments longer than 70 ms, filled pauses are segments longer than 70ms 

filled with a non-word sound (for example, ah or um) that is not the beginning of a new 
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word. False-starts are non-finished word segments (usually one syllable-long), see (1), 

false-start is marked by =. Repetitions include words and phrases repeated without change 

(cf. MacWhinney, 2010, p.77), in the Non-word tier words are marked as repetitions 

starting from the second mention, see (1), repetitions are marked in italics.  

(1) it was it was it was a bi= big dog 

 

5.3 Macrocomponent Annotation 

 

Each EDU is annotated as one of five macrocomponents. Mainline EDUs describe 

either events in the story or the actions in the instructions. Background EDUs contain 

general information about the characters of the story, the setting where the story takes 

place, or a description of elements and surroundings in the instructions. Comment EDUs 

contain the speaker’s thoughts and opinions about the events, characters, and details of 

the story. Unlike comments, meta-comments contain the speaker’s attitudes and thoughts 

about the process of telling a story or giving an instruction, such as word-finding 

problems. Regulator EDUs organize the flow of discourse and do not have any 

information content. 

 

Final Remarks  

 

The composition and annotation of the 3D corpus allows for the investigation of 

various speech characteristics on several linguistic levels, across discourse genres, and in 

different populations.  

Manual annotations allow us to extract the following measures commonly used in 

speech assessment: fluency measures (such as pause ratio, speech rate, and articulation 

rate), mean length of EDUs and utterances in words and milliseconds, lexical diversity, 

and the number of errors, false starts, and repetitions. Moreover, the macrocomponent 

annotation allows to extract the data only from the EDUs related to the story line, and 

exclude comments and regulators from the analysis since tangential EDUs can affect 

some of the measures such as lexical diversity (Kintz; Fergadiotis; Wright, 2016).  

The Neurosurgery subcorpus includes speech samples from three time-points, as 

well as the neuroimaging data, allowing us to create full language profiles of the patients 
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pre- and post-operatively and investigate the way that brain tumor growth and damage to 

white matter tracts affects language. In addition, due to the availability of the standardized 

language assessment data in the Neurosurgery subcorpus, we can analyze how deficits on 

various language levels (phonetic, lexical, and syntactic) manifest in spoken discourse of 

various genres. 

The analysis of discourse from the 3D corpus is not limited to extracting data from 

the available manual annotation. For example, we are currently running an automated 

analysis of global and local coherence in schizophrenia based on the transcripts from the 

Schizophrenia and the Psychiatric control subcorpora using word2vec models (see 

method description and assessment in Ryazanskaya; Khudyakova, 2020).  

Creating a large database of speech samples from clinical populations and healthy 

control groups is a time- and labor-intensive process. However, such resources provide a 

great number of possibilities for fine-grained linguistic research, as well as automated 

analysis, comparisons of different speaker groups, and the study of the neural substrate 

of speech.  
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