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Abstract

The aim of the study is detection of typological characteristics of written texts created
by people with different profiles of the lateral brain organization of functions (LBOF).
The material of the study is a special Russian text corpus RusNeuroPsych containing
metada about LBOF (motor, sensory, cognitive) of their authors. Numerical values of a
range of formal language parameters (index of lexical diversity, frequencies of parts of

speech, etc.) were extracted from 242 texts and statistically significant (p<0.05)
correlations between numerical values of a range of parameters of written texts and
LBOF of their authors were identified for the first time for Russian texts.
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Background

One of the most important neuropsychological characteristics reflecting
individual differences in the joint operation of the human brain
hemispheres (asymmetry) is the lateral brain organization of functions
(LBOF, Khomskaya et al. 1997). It is considered the foundation for the
typology of individual differences of the mental condition of healthy
individuals as part of a study in neuropsychology of individual
differences. Neuropsychology of individual difference is an application
of neuropsychological concepts and methods to the assessment of
healthy subjects that tries to explain normal functioning by using
principal of cerebral organization particularly characteristics of
interhemispheric asymmetry and interaction (Glozman 2004, 838). The
studies by Khomskaya et al. (1997) showed a stable correlation between
the types of LBOF and different aspects of cognitive, motor and
emotional activity of the normal subjects, which means that we have a
correct foundation for the norm typology.
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LBOF has an influence on the characteristics of the speech
production as well (Shubin 2007) but this problem has not been
sufficiently studied. There are mostly studies into the connection
between the lateral brain organization and types of speech disorders (e.g.,
see Gudkova 2010), ways of formation of speech, acquisition of reading
and writing skills (Litvinova 2013).

According to the literature, the connection between the lateral brain
organization and characteristics of a written discourse of healthy
individuals has not been dealt with and this is why the ongoing research
project is of significance. We hypothesize that the lateral brain
organization of functions impacts the characteristics of a produced
written discourse and the classification of individuals according to their
lateral brain organization can be used as the basis for a classification of
language personalities.

Aim of the study

The aim of the study is to detect typological characteristics of coherent
written texts created by people with different profiles of the lateral brain
organization of functions using methods of statistical analysis and corpus
linguistics.

Experimental study
Material

In order to address this problem it is necessary to create the corpus of
written texts containing information about the type of LBOF of their
authors. The text corpus RusNeuroPsych created under the guidance of the
authors currently contains 643 Russian-language written texts by 447
authors (native Russian speakers) from 12 to 35 years of age.
RusNeuroPsych corpus contains metadata in the form of information
about their authors: year of birth, gender, native language, education, the
results of psychological testing and survey for identifying their motor,
sensory and cognitive lateral profile using the most indicative and simple
tests (see Sirotyuk 2003, Semago 2005, Balonov 1985). The index of the
lateral brain organization (motor, cognitive, sensory as well as
individually for hands, legs, eyes, ears) was calculated as the difference
between the number of “right”, “left” and “symmetrical” answers
divided into the number of tests. An integral index of LBOF was also
computed as the difference between the number of “right”, “left” and
“symmetrical” answers divided into the number of tests.
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For the present study 242 texts by 121 respondents (each respondent
wrote two texts — letter to a friend and description of a picture) aged
from 24 to 35, 17 men, 104 women, were selected. The average length of
text is 165 words.

Methods

The texts were marked with the help of a morphological analyzer
polymorpy2 and online service istio.com and the numerical values of the
formal-grammar parameters of texts were obtained (indices of lexical
diversity of texts, frequencies of different parts of speech and their ratios
and other frequent parameters that occur in texts regardless of their
topic and genre, 22 in total). SPSS Statistics software was used to
calculate the Pearson coefficient between the text parameters and indices
of LBOF. Two series of experiments were conducted: in the first one
both texts by the same author were considered as one (“a sum corpus”)
and in the second one two texts were considered individually (“an
individual corpus”).

Results

Significant correlations (p < 0.05) between the formal-grammar
parameters of written texts and the type of LBOF of their authors which
were observed in two series of the experiments were revealed. The
largest number of correlations of the parameters (r = 0.27-0.41) of texts
were found with LBOF o0 (8), LBOF 04 (8), LBOFinwceral (7). There were
much fewer significant correlations found with the indices of sensory
and cognitive asymmetry except LBOF.., (5). A positive correlation of
the indices of LBOFpuna, LBOFmow: and LBOFiyega with the index of
lexical diversity TTR was identified and a negative one with a proportion
of function words + pronouns; proportion of function words;
proportion of cognitive words; proportion of full stops; proportion of
100 most frequent Russian words, i.e. the more right properties there are
in the human LBOF, the higher is the lexical diversity of their texts and
the fewer function words, pronouns, full stops, most frequent words
they have.

Conclusions and future work

Our pilot research proved studies of the connection between parameters
of texts and LBOF of their authors promising. There will have to be
more respondents considering their gender distribution as well as more
text parameters. One of future studies will be looking at the causes of the
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identified correlations. It is also planned to conduct a correlation-
regression analysis to construct mathematical models allowing one based
on the formal-grammar text parameters to predict the type of LBOF of
their authors (cf. Juola 2013), as well as to search for correlations
between the type of LBOF and other characteristics of the authors of
texts (gender, age, data of psychological testing).
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