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Abstract—A text reflects a range of combinations of
individual inter-acting characteristics of its author, both stable
(gender, psychological traits, neuropsychological
characteristics) and variable (feelings, emotions). It is obvious
that it is not in isolation but in a combination that a variety of
characteristics comes forth in a text. For example, according to
some studies, men and women express their emotions in a text
in different ways. It is obvious, though that there are other
characteristics that influence the way one chooses to express
his/her emotions. Studies of these ways are critical
multidisciplinary problems that call for text corpora providing
relevant metadata. The paper is devoted to the description of a
manually collected corpus of texts (letters to a friend and
narratives about pictures from Thematic apperception test, i.e.
informal writing describing emotions and opinions) in the
Russian language RusNeuroPsych, containing metalabelling in
the form of information about their authors (gender, age,
psychological testing scores, brain laterality preferences). To
the best of our knowledge, this is a unique corpus in terms of
breadth of metadata about the authors. The corpus is freely
available on RusProfiling Lab webpage. The collection and
processing of the material to design the corpus, its composition
and structure are considered. The possibilities of the
application of RusNeuroPsych corpus in different domains of
knowledge are analyzed.

Keywords—corpus linguistics, personality prediction from
text, Russian language, text corpus.

. INTRODUCTION

Human speech, including writing, is capable of providing a
myriad of information about a particular individual. It is by
analyzing a coherent and cohesive statement (text) that one
is able to get better insight into a variety of individual traits.
It is indicative of demographic characteristics (gender, age),
education level, personality traits, neuropsychological
characteristics etc. of its author.
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It is obvious that it is not in isolation but in a combination
that a variety of characteristics comes forth in a text. For
example, Schler et al. [1] showed mutual influences of
gender and age. They found out that writing style grows
increasingly “male” with age: pronouns and assent/negation
become scarcer, while prepositions and determiners become
more frequent. Lately, there has been a lot of focus on these
interactions (e.g., see the workshop “Computational
Modeling of People’s Opinions, Personality, and Emotions
in Social Media” co-located with CoLing 2016,
https://peoples2016.github.io/) especially dedicated to the
study of how different traits characterizing whole person are
reflected in a text in their combination (stable — like gender
— and contextually prompted — like emotions).

Such studies are of both theoretical and practical
importance. For example, the authors of [2] showed that the

use of text properties describing emotions improves
significantly the task of identifying gender.
In order to examine how different personality

characteristics are manifested in texts and how exactly
individuals display their emotions in them, we need text
corpora with relevant metadata about their authors. E.g.,
there are such corpora as essay dataset designed by
J. Pennebaker, myPersonality3, Stylometry Investigation
Corpus (CSI).

Essay dataset [3] is a large corpus of stream-of-
consciousness texts in English (about 2400, one for each
author), collected between 1997 and 2004 and labelled with
personality trait scores (Big5 test).

Mypersonality3 is a sample of personality scores (Big5
test), Facebook profile data as well as status updates [4].
This corpus also contains English texts.

Stylometry Investigation Corpus (CSI) corpus [5] is a
yearly expanded Dutch corpus of student texts in two genres:
essays and reviews. There is a vast amount of metadata
available, both on the author (gender, age, sexual
orientation, region of origin, personality profile) and on the
document (genre, veracity, sentiment, etc.).

There is currently a need to design similar corpora for
different languages.

The first Russian text corpus to contain metadata
providing information about their authors (gender, age,
education level, personality test scores) is RusPersonality
[6]. This paper looks at a new Russian corpus
RusNeuroPsych with metadata providing information about
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the authors which is suitable to use to investigate how
emotions are expressed by individuals with a variety of
demographic,  psychological and neuropsychological
characteristics.

Il. RUSNEUROPSsYCH CoRPUS: COMPOSITION AND
STRUCTURE

The data for RusNeuroPsych were collected during a
psycholinguistic experiments where participants were
instructed to answer some survey questions and write texts in
the presence of the researcher. As the texts were converted
into a digital format, any misprints were eliminated but the
original punctuation was retained.

A. Characteristics of the Authors of the Texts

The corpus RusNeuroPsych that we have collected contains
644 texts by 455 authors. The collection is divided into two
parts: “Children” (texts written by school children aged from
12 to 17) and “Adult” (texts written by peoples from 18 to
35, mostly students).

Gender. The corpus includes texts written by 190 males
and 259 females, 6 chose not to report their gender.

Age. Individuals from 12 to 35 years of age participated
in designing the written text corpus.

Native language. Russian was a native language of all the
participants.

Education. The corpus RusNeuroPsych contains texts by
people who have not completed their high school education
(246 individuals — 6 10" graders of schools of Voronezh),
with high school education (2 individuals), those who have

not completed their university degree (199 individuals — 1%

40 year students in different fields at Voronezh State
University of Engineering Technology), with university
degree (8 individuals — a variety of professionals (teachers,
doctors, engineers, etc.)).

Psychological characteristics. All the informants were
tested for the identification of their psychological conditions
and personality traits. For the school students Eysenck
Personality Questionnaire “Self-Assessment of Personality
Traits” adapted by N.V. Peresheyina and
M.N. Zaostrovtseva was offered. This test is used for
measuring levels of aggressiveness, anxiety, rigidity,
frustration. This questionnaire includes a description of
different psychological conditions that a participant is asked
to confirm of (not) experiencing. The survey is commonly
used for identifying suicidal tendencies in teenagers.

For “adult” respondents, i.e. students and professionals,
The Hospital Anxiety and Depression Scale (HADS) and
Five-Factor Personality Inventory by Costa and McCrae
(Big5 Test) were offered.

Lateral preference tasks. The special feature of our
corpus is that it has metalabelling of the lateral preference of
the authors, i.e. data on dominant hand, foot, ear and so on.
In scientific literature there is a plethora of data on the
connection between lateral preferences and different
personal characteristics (cognition, psychological traits, etc.)
[7-10].

In scientific literature one finds descriptions of various
methods of the identification of lateral preferences in
children and adults. In addition, there are tests performed on

special equipment that definitely contribute to making
findings more accurate. In this study we have employed the
methods that required no special equipment and can thus be
used in “field” settings on a large number of participants.

Hence in order to identify motor asymmetries (hand and
foot dominance), the respondents were given the following
series of tests:

- hand preference test: test on interlocking fingers,
manual midline crossing, or Napoleon’s pose, clapping [11],
filling two 2x2 cm squares with vertical lines (first by the
right hand — the right square and then by the left hand — the
left square) [10], tests to determine the dominant hand
(catching objects) [11], picking up an object [11], test to
draw a circle on one hand with the other and identify which
one is drawing [10];

- foot preference test: crossing legs, a forward step, a
backward step, sitting up and down, jumping on one foot
[11]).

In order to identify sensory asymmetries, the respondents
were asked to perform the following tests:

- dominant eye test: “blinking with one eye”, “looking
through a tube”, tests to identify features of the muscles of
the non-dominant eye [11];

- dominant ear test: a respondent was asked to determine
near which of their ears a hand clapping sound was heard (it is
made behind their back equally far from both ears) [10],
“clock ticking test” [11], “whisper” test [11], “A Phone
Receiver” test (to see which ear a respondent holds the
receiver to) [11].

In order to determine the type of cognitive laterality
profile [12] the following tests were performed:

1. Test by I.P. Pavlov where respondents are asked to
class the words such as “carp”, ‘“eagle”, “sheep”,
“feathers”, “scales™, “fur”, “to fly””, “to swim”, “to run”
into three groups so that the words in each had something in
common [10];

2. Test to class the words “light”, “ear”, “vision”,
“hearing”, “nose”, “sense of smell”, “eye”, “sound”,
“smell” into three groups based on a property they share
[13];

3. Test to class the adjectives “good”, “not intelligent”,
“bad”, “intelligent™, “stupid”, “not bad”, “not stupid”
into two groups so that the words in each had something in
common [13];

4. Class the numbers 1 2 and | Il into two groups
randomly [13];

5. Test to disqualify 8 sentences into two groups based on
common properties (Vanya beat up Petya, Petya beat up
Vanya, Vanya was beaten up by Petya etc.) [13].

For each type of lateral preference test there is a number
of “right”, “left” and “mixed” answers (e.g., a respondent
came up with two variants of the classification of sentences
during the cognitive laterality profile test). Therefore,
handedness, footedness, etc. can be regarded as a continuous
as well as a categorical variable.

The most challenging were the cognitive laterality profile
tests. Some of the respondents failed to do them. Others
failed to do some of the sections of the motor and sensory
profile test due to previously suffered injuries (as they
reported in the questionnaire) as well as to limited time. If
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that was the case, extra information was provided in the
“Comments” section.

Additionally, some of the participants also failed to do the
personality tests.

Below you can find the example of corpus metadata (Fig.
1,2).
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mFig. 2. Corpus metadata (demographics, education, Big5 scores)

B. Characteristics of the Texts

The average text in the corpus RusNeuroPsych is 165 words.
The maximum text length is 731 words and the minimum
one is 5 words. Before writing the texts, the respondents
were instructed to write whatever first comes to their mind
without thinking and planning as they would do while
speaking, i.e. with no fear of mistakes.

Through the course of the psycholinguistic experiment,
the respondents were instructed to write a letter to a friend
and a picture description that they could see in the survey
(the same picture for all the respondents). It was a
provocative yet ambiguous picture included in the Thematic
apperception test (TAT) (Fig. 3).

Fig. 3. Picture used for writing task

The subject was asked to tell as dramatic a story as they
can for the picture presented, including the following:

. what has led up to the event shown;

. what is happening at the moment;

. what the characters are feeling and thinking;

. what the outcome of the story was.

Let us give an example of the text “A letter to a friend”:
Ilpugem, /lanun! Kax dena? A naoetocw, umo éce xopouio.
Hocneonuii  mecay  Ovll  O4YeHb  HANPSJICEHHbIM U
unmepecHvim. A nonyuun npasa Ha 60dcoeHue asmomoous.
A yenvix noncoda xooun Ha 3awsmus. Omo  6wLIO
ymomumenvHo, Ho 3mo mozo cmouno. Tenepv s mozy
ynpasname asmo. Omo nomozaem Oeiamb MHO20 O0ell 8
o0un Oenv. [lobvieamsv 6 cOMMAX HOBbIX Mecm, Y3HAMb
MHO20 HOBbIX J100el. A NOHANL CMbICT  NO20BOPKU:
«asmomooUIb He pOCKOUub, A cpedcmeo nepedgudicerusy. M
amo npaeda! Yueba Odaemcs mue neexo. Hawa epynna
ouenv eecenast u cunvhas. Mvl coaem 3asémpa 3auem no
ungopmamure. Yepez mecsay y memns ceccus. Hemmnozo
601IHYIOCH, HO Oa naowo! Pacckajicu o cebe, mue 6ce
unmepecro. Koy omeema! A 3uaio, umo mol ne m06uub
nucams, HO Hadelocb Ha omeem. Modicem, NO360HUWb, MHe
6yoem npusmuo ycavluiame meou 2onoc. Mei 0asHo He
pazeosapueanu no menegony. Teou Homep He usmenuncs?
Hnu mol noavsyewvcss monvko mobunvhvim? He nponadail.
Tloxa!”

Picture description: Ha xapmune dsoe: 6abywxa u eHyK.
Monodocme u cmapocms. bBviioe u 6yoywee. monooou
napenv ycmpemien 6 Oyoyujee. Eeo 632110 omkpuim u
o0ep3ok, nemHozo xumposam. Owu ygepen: enepedu 6ce
ayuutee. 6abywKa cMOMPUM HA NOB3POCIEEULE20 BHYKA U
B8CHOMUHAEM: euje cOBceM HeOagHo dmo Obin pebenok. Kax
bvicmpo nponeciocs epemsi. OH Yoice coecem 63pOCIblil.
Ckopo ytioem u3z pooHo2o ooma. Y Hezo Oyoem c80s Jcushbp.
Kax omna cnoocumcesa? Kmo 6yoem psoom c¢ num? s
babywku camoe 2nasHoe, umobvl 6HYK Obll 300p08,
yenewen, cuacmaug. A 6HYKYy XOuemcs HOGbIX OWYUjeHUl.
Ioxopsameb Hogvble 6epuiunbl. Y3nasams Ho8ble Mecma U
modeil. Imobul kadicoblli OeHb Obl He NOXONC HA NPENCHUIL.
Xouemcs gecenvs u 6€33a60MHOCMU U COBCEM He XOUemCsi
dymams 0 naoxom u epycmuom. Monooocms u cmapocms:
0sa mupa, 08a 632150a Ha dcushv. Hx pasdensem yenas
nponacmu, a epHee yenas HCUsHb.
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We did not make it our purpose to interpret the resulting
narratives. What we did want was to urge the respondents to
express their emotions, feelings, attitudes through their texts.

The tasks varied depending on the group of the
respondents: the school students were asked to write one text
of choice, “adults” were instructed to write two texts
(however, 13 adult respondents wrote one text).

C. Corpus Access Terms

The corpus is freely available for research purposes on the
RusProfiling Lab webpage
http://en.rusprofilinglab.ru/korpus-tekstov/rusneuropsych-

corpus/

I1l. RESEARCH CONDUCTED USING RUSNEUROPSYCH

A. Linguistic characteristics of text by peoples with
different lateral preference profiles

One of the most critical neuropsychological characteristics
to indicate individual differences when both human cerebral
hemispheres function is the lateral preference profile. It has
been experimentally proved that asymmetry of functions is
characteristic of all levels of signal processing: from the
sensory level to the level of the most intricate cognitive tasks
[12]. It is regarded as a foundation for the typology of
individual differences as part of neuropsychology of
individual differences of healthy individuals [7]. As the
studies [7] suggest, the classification of people according to
the types of interhemispheric interaction corresponds to the
features of motor, cognitive, emotional spheres, which
means that is the right foundation for the typology (see also
[8, 9, 14]). However, features of texts by individuals with
different lateral preference patterns have not yet been
identified.

We have been performed a study to identify the
correlations between text parameters and lateral preference
patterns of their authors (only “adults” texts were used in
this experiment). For that, the texts were linguistically
labeled using a morphological analyzer pymorphy2 and
online service istio.com as well as LIWC software [15]
supplemented by developed dictionaries (see [16-17] for
details about LIWC).

Therefore, we used part-of-speech frequencies, lexical
diversity indices and LIWC parameters as features.

The choice of the parameters is firstly due to the fact that
they are inherent to any text. Secondly, they are not much
dependent on the topic and cannot be consciously imitated.

The lateral preference index has been calculated as the
difference between the number of the “right”, “left” and
“mixed”” answers in all of the tests divided into the number
of the tests: (right — left — mixed)/the total of tests.

E.g., in order to determine the dominant hand, a
respondent was asked to do the total of 7 tests, 5 of which
they did with their right hand, 1 with the left one, in one of
the tests there was no dominance of the right/left hand
respectively, the index “dominant hand” for this respondent
is (7-1-1)/(7)=0,7.

For more objectivity an analysis of the same linguistic
material has been carried out in two series of the experiment.
Hence in the first series of the experiment both texts by the
same author (a letter to a friend and a picture description)

was merged and considered as one text (“the total corpus™)
and in the second one both texts were analyzed individually
(“the individual corpus”). During the processing of the
collected linguistic material only those text parameters that
were shown to correlate (we used Pearson's correlation
method) with the characteristics of motor and sensory
laterality profiles of their authors in two series of the
experiments have been taken into consideration.

The largest number of correlations (p < 0.05) was found
between the text parameters and motor asymmetry indices
(8), dominant hand index (8), integral profile of the lateral
organization (7) (correlation coefficient ranged from 0.27 to
0.41).

A considerably lower number of correlations were found
between the indices of sensory asymmetry except the
parameter “dominant eye” (5).

Hence a positive correlation was found between the index
“dominant hand”, “motor asymmetries” and integral profile
of the lateral organization and TTR100 (the number of
different words in the first 100 words in a text), i.e. the more
“right” answers an individual has given, the higher the
lexical diversity index of their text is.

A negative correlation was found between the lateral
preference indices and proportions of function words;
proportion of function words without pronouns; proportion
of words describing cognitive processes and relations;
proportion of punctuation marks; proportion of 100 most
frequent Russian words, i.e. the more “right” scores there
were in an individual’s profile of the lateral organization, the
lower these indices were.

Therefore the correlation between the linguistic parameters
of the texts and lateral preferences indices of the authors has
been shown.

B. Connection between gender and lateral preferences
and its reflection in text production

In [18] it was shown that texts by authors of different
genders but with an identical type of handedness are more
similar linguistically than those by individuals of the same
gender but with a different type of manual preference.

Using methodology described in detail in [18] the authors

have found that texts by male and female with different

degree of handedness differ with respect to the following
text parameters.

1) right-handed females and left-handed females: The
proportion of function words (FW) in the text; TTR100
(type/token ratio in the first 100 words of the text);
proportion of words from the list of 100 most frequent
Russian words; proportion of the particle “not” (“ue”);
proportion of deictic words; number of FW/number of
punctuation marks;

2) left-handed males and right-handed females: proportion
of FW in the text; proportion of quantitative words
(numerals + pronominal adverbs); proportion of words
describing perception;

3) right-handed males and left-handed females: proportion
of words from the list of 100 most frequent Russian
words; proportion of the preposition “on” (“ma”);
proportion of the preposition “by” (“y”); proportion of
words describing emotions; number of FW/number of
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commas; number of FW/number of punctuation marks;
proportion of the total number of punctuation;

4) right-handed males and left-handed males: proportion
of function words including pronouns in the text;
proportion of function words (without pronouns) in the
text; percentage of 5 most frequent words excluding
function words; proportion of function words in 5 most
frequent words in text; proportion of quantitative words
(numerals + pronominal adverbs); proportion of
perception words; number of FW / number of commas;

5) right-handed males and right-handed females:
TTR100; proportion of 5 most frequent words including
FW in text; proportion of all punctuation marks;

6) left-handed males and left-handed females: proportion
of words describing perception.

As was shown in [18], the distance measure between
texts by right-handed males and right-handed females are the
lowest, whereas the highest value of distance measure was
found for the texts by right-handed females and left-handed
females.

IV. CONCLUSION

We are planning to continue working on expanding the
digital corpus of written Russian texts RusNeuroPsych.
From our perspective, the corpus that contains samples of
natural written speech on emotionally charged topics to
provide an outlet for the author’s feelings and emotions as
well as an extensive metalabelling with the information on
the authors (including lateral preferences) is going to con-
tribute to the development of studies of the way emotions are
described in a text depending on the author’s various
characteristics.
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