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Intfroduction

« Spontaneous speech analysis of Hungarian patients with schizophreniaq,
schizoaffective, and bipolar disorders

« Comprehensive stafistical analysis of linguistic parameters
- Goal: Identify distinctive linguistic features

* Method: Automatic differentiation among patient groups and controls using
random forest algorithm

« Results: Effective distinction among SZ, SAD, BD, and controls, surpassing
baseline results.
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Understanding the relationship between
psychosis spectrum disorders and
language behavior



Understanding the relafionship between
psychosis spectrum disorders and language
behavior

Bipolar disorder (BD)
Recurrent episodes of mania, hypomania, and depression.

« Schizophrenia (SZ)

Symptoms: delusions, hallucinations, disorganized behavior.
« Schizoaffective disorder (SAD)

Mixed psychotic and affective symptoms.
«  Cognitive impairment
Common in psychotic disorders.
May influence language use.

« Mental health and communication

Analysis of linguistic data provides insights into the relationship between linguistic factors and
psychological aspects.



Research Gap

« Limited Analysis:

« Only one research work compares linguistic features of text produced by SZ, SAD,
and BD (Voleti et al., 2019).

* However, this analysis does not distinguish between patients with schizophrenia or
schizoaffective disorder.

- Automatic Discrimination:

- Automatic discrimination among these patient groups based on linguistic features
has not yet been addressed in the literature.

* Hungarian Population Studies:

- Several papers have examined Hungarian patients with SZ, SAD, and BD (e.g., Kéri et
al., 2001; Rethelyi et al., 2010; Inczedy et al., 2010; Kocsis et al., 2016; Dome et al.,
2005; Karpdati et al., 2018).

* However, no study has systematically analyzed the linguistic features of these
disorders in the Hungarian population.



LR R R R
I.l....l..l..ﬁl
- >

A NN, 2PN P
b &0 9985908606906



Data collection

Recorded by the Prevention of Mental
llnesses Interdisciplinary Research Group,
University of Szeged, led by Istvan Szendi

Data collection approved by the Ethics
Committee of the University of Szeged,
following the Declaration of Helsinki

Written informed consent and official
permission obtained

Spontaneous speech reflects language
specificities more accurately than planned
speech

The database includes 458 monologues from
/7 subjects

—Conwol | SZ ]
‘Numberoftexts | 1% | 62 | 84 | 8 |

77
458

3.62)
Sex ratio; f:m 3542

Table 1: Basic Data of the Four Subject Groups. Education is given in years.
(M = mean, SD = standard deviation)

Speech tasks:

Description of Self (DescSelf), Mother (DescMother),
Father (DescFather), Younger Years (YoungSelf and
YoungOther), Description of Previous Day (PrevDay)

and



Transcription process

* Manual transcription of recordings

« No specific software used

« Marked pauses, hesitations etc.

« Transcriptions stored in plain text format (UTF-8)
« Transcribers worked interchangeably on files

- Detailed guideline used for consistency

« Regular quality checks conducted
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Corpus processing

We used the magyarlanc toolkit for automatic linguistic analysis, including sentence splitting,
tokenization, lemmatization, part-of-speech tagging, and morphological tagging.

Extracted: 17 basic statistical features and 10 speech-based, 87 morphosyntactic features

Semantic and pragmatic linguistic features were analyzed, including sentiment and emotion
words, discourse markers, and intensifiers.

A total of 194 linguistic features




Statistical analysis and machine learning
experiments

« Pairwise 1-tests -> evaluate feature usefulness

« Random forest classifier from the WEKA package -> automatic group
discrimination

« Ten-fold cross-validation
» Results compared to majority classification baseline method
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Results of significance tests

- Several significant differences among the four groups:
- The rate of nouns and verbs was significantly different in most sub-corpora.
- Patients tended to use fewer pronouns compared to the control group.
- Patients tended to use fewer function and more content words generally.

- When comparing each patient group with the control group, clear patterns of
significant differences emerged:

« The most apparent contrast was seen in BD patients, who had a lower rate of filled
and unfilled pauses in several tasks.

- SZ patients had a notably different POS distribution compared to the conftrol group.

- Patients used significantly more positive words when discussing someone close to
them, but more negative words when discussing themselves.

« BD speakers also used significantly more words related to sorrow
- Healthy conftrols typically used the most discourse markers across all fasks.



Results of machine learning experiments |.

Task Performance Using Only Specific Feature Group

T\é o o o o I ’
Tm- — 70.13 72.73 74.03 n 67.53 70.13 .8

[

« Overall accuracy: 58.44%,
outperforming the baseline.

» Dividing subjects info two groups
yielded an accuracy of 72.73%

« Best performance: SZ subjects (F-score:
0.75).

« Speech-based features were the most
effective (63.64%).

1]

70.13

68.83

« Highest efficiencies by task and feature:
- "PrevDay" with speech-based features (88.31%).
- "YoungSelf" with syntactic features (80.52%).
« "YoungOther" with syntactic features (77.92%).




Results of machine learning experiments |l.

Task Performance Using Only Specific Feature Group

33.77 27.27 I

- 32
45.45 44.16

50

« When comparing the four groups:
Excluding statistical or syntactic features
Improved accuracy

«  Omitting some specific morphological
and semantic features increased
ACCcuracy




Results of machine learning experiments lll.

In our analysis and machine learning experiments, we also conducted experiments
with intensifiers.

Intensifiers are closely linked to emotion regulation (Athanasiadou, 2007; Strous et
al., 2009); There are differences in the use of intensifiers among various mental
disorders, such as schizophrenia (Strous et al., 2009, Szabo et al. 2023).

Two types: Standard-register (hon-emotive) intensifiers and Negative emotive
intensifiers (NEl) (e.g. awfully, crazy, damn, brutally etc.)
Machine Learning Experiments:

+  Excluding NEIs reduced overall accuracy but removing standard-register intensifiers increased
accuracy

* Including NEls improved machine learning results

Impo”ance Ol Feq|ure !6|6C|I0n:

These findings underscore the significance of feature selection.

They highlight the complex interaction among different feature groups, significantly enhancing
automatic classification performance.







Conclusion and future work

* In this study, we analyzed
spontaneous speech from
Hungarian patients with SZ,
SAD, and BD, aiming to
identify distinctive linguistic
features and improve
automatic classification.

« Overall accuracy: 58.44%;
Conftrols from patients:
accuracy of 72.73%

Future work:

Expand linguistic feature set; conduct deeper
analysis

Fine-tune machine learning methods
Focus on most effective tasks and features

Experiment with various machine learning
algorithms

Investigate data from other languages

Release the corpus for research purposes
after masking sensitive data.
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