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Abstract—-Authorship profiling which is a process of the
extraction of information about the unknown author of a text
(demographics, psychological traits, et al.) based on the analysis
of linguistic parameters, is a problem of great importance.
Research in authorship profiling has always been constrained by
the limited availability of training data since collecting textual
data with the appropriate metadata (information about authors
of texts) requires a lot of effort. We are presenting RusPersonality
— first Russian-language corpus of written texts labeled with data
on their authors. A unique aspect of our corpus is the breadth of
the metadata (gender, age, personality, neuropsychological
testing data, education level, etc.). Most texts were designed
especially for this corpus, do not contain any borrowings and are
not edited. The corpus is designed to serve multiple purposes:
authorship profiling, authorship attribution, deception detection,
genre detection etc. The corpus currently contains over 1850
documents from 1 145 respondents and is currently expanding.
The average length of the texts is 230 words. The corpus can
freely be used for academic research purposes on demand. The
article describes the structure of the corpus and also shows the
results of the research performed at our laboratory using its
material and analyzes the perspectives for future studies.

I.  INTRODUCTION

The development of methods of authorship profiling using
texts has been gaining momentum worldwide and it involves
designing text corpora containing not just texts but also
metadata with the details about their authors (gender, age,
scores on psychological tests, etc.), labelling of texts using
automatic language processing tools, extraction of numerical
values of quantifiable text parameters, calculation of
correlations between these values and personality traits of
authors and designing mathematical models to profile certain
characteristics based on them [1].

Designing special text corpora is of growing importance in
authorship profiling since collecting textual data with the
appropriate metadata (information about authors of texts)
requires a lot of effort.

Let us give a brief description of text corpora that are
employed in this type of research. As the analysis suggests,
these corpora can be divided into two groups — made up of
previously written texts (for example, texts from social media)
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and those especially designed by respondents instructed by a
researcher.

The first group contains text corpora with online
communication (blogs, chats, tweets, social media messages,
etc.) collected using a special software. Besides texts, details
about authors are gathered as provided by them in their
accounts (normally gender and age). These are corpora used
for testing the methods of the annual international conference
PAN on new methods of authorship profiling using texts [2].
These corpora have a lot of “noises” in them as they are
collected automatically: they might contain borrowings
(citations, links, etc.) and as shown in [3] that might make the
calculations to classify the authors according to their gender
and age almost twice less accurate. Furthermore details about
authors might be false, which also undermines the significance
of these corpora. What is certain is that this method of
collecting material is a large number of these corpora and not
so much time involved in compiling them. One of the largest
corpora in English with metadata with information about the
gender and age of authors contains 140 million words [4].

There are also corpora of online texts containing
information about the gender and age of authors, results of
online psychological testing. They are myPersonality3,
containing texts and information from 250 Facebook users as
well as messages and psychological testing data of Twitter
users obtained by means of the Big Five Personality Test. It
was used by an international team of PAN-2105 participants to
test their methods of authorship profiling (English, Spanish,
Italian and Danish tweets) (see Table I) [2].

Apart from corpora with online texts, there are also those
especially designed for research purposes (see Table II). One
of the most popular text corpora for studying language and
personality is that of students’ English essays compiled under
the guidance of the American scientist J. Pennebaker. The
corpus took 7 years to put together (from 1997 to 2004) and
contains 2469 texts (one from each participant) (1.9 million
words with an average of 770 words in a text) and metadata
with information about the gender of authors and results of the
Big Five Personality Test. This corpus is used by a lot of
researchers as well as in the corpus for testing the authorship
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profiling methods as part of the contest in the run up to
PAN [5].

TABLE I. CORPORA OF ONLINE TEXTS USED IN AUTHORSHIP STUDIES

Name of the Blog . . Twitter
- Authorship | myPersonality3
Corpus/Characteristics corpus
Corpus
Language English English English,
Spanish,
Italian and
Dutch
Metadata Gender, age Facebook Gender,
profile, age, data of
Big Five Big Five
Personality Personality
Test
Test
Number of 250/9900 726, no data
respondents and texts 19320/ statuses
681.288
posts
Length of texts 7250 words No data 140
(35 posts) characters
From an
author
Genre Blog Facebook Tweets
statuses
Features Texts are Data on the Multilingual
divided into number of corpus
three Facebook
groups contacts as well
depending . .
on the age as their .dcnsny,
of authors, | connections are
balanced by available.
gender
Expanded No Was last No
updated in
February 2013
Access features Free, online Free, online Links to the
authors’
profiles

This corpus used to be the only one of the type until in
2014 a Danish corpus Stylometry Investigation (CSI) Corpus
[6] was launched. It contains texts by students of the
University of Antwerp and is now in open access. It has 749
texts (305000 characters) and there are plans to expand it
annually with texts by newcomer students. The texts are
essays on different topics (the average length of 1126
characters) and product reviews (an average of 128
characters). For each author there is information about the
gender, age, birthplace, Big Five Personality Test results. The
respondents were also given an option of providing
information about their sexual orientation and doing the
Myers-Briggs Personality Test.
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Therefore according to the analysis, there are no sufficient
research text corpora with meta-data providing details about
their authors designed considering the genre and topic and
used for research of authorship attribution and authorship
profiling particularly for languages other than English. So far
scientists seeking to monitor a few characteristics of text
authors (e.g., gender, age, native language, and neuroticism
level) have had to make use of a variety of text corpora instead
of one: «Ideally, we would prefer to use a single corpus for all
these problems but, unfortunately, there is no single corpus in
which the documents are labeled for all four issues we
consider» [1].

Up until recently there has been no such a text corpus in
Russian. In this paper, we are presenting RusPersonality, a
freely available Russian corpus that can be used for authorship
profiling and many other applications.

TABLE II. CORPORA DESIGNED FOR AUTHORSHIP PROFILING STUDIES

Name of
the Corpus
corpus/Ch | by CLiPS RusPersonality
aracteristi J. Pennebaker
cs
Language English Danish Russian
Metadata Gender, data of | Authors’ data | Authors’ data
the Big Five | (gender, age, | (gender, age, region,
Personality region, data of | education level,
Test the Big | psychological
Personality Test | testing data, type of
— Test MBTI, | lateral organization
sexual profile) and
orientation) and | information about
texts (for | the texts (genre,
reviews — | topic,
truthfulness/dec | truthfulness/deceptiv
eptiveness) eness)
Number 550, 550/1200, | 1145/1 867, an
of an average of | average of 1.6 texts
responden | 2469/2469 2.25 texts from | from an author
ts and an author
texts
Length of | 770 words 1126/128 From 56 to 230
texts characters words, an average of
162 words
Genre Stream of | Essays and | Description of a
consciousness product reviews | picture, narrative
essay about a day in life,
essay
Features Controlled of | Controlled topic | A large number of
the topic and | and genre, age | metadata allows a
genre, age and | and education | study of mutual
education level, | level, all of the | effects on linguistic
all of the texts | texts are written | text parameters
are written by | by students
Psychology
students
Expanded | No Every year Every month
Access On demand Free, online On demand

II. CORPUS DESCRIPTION

In available Russian text corpora there is almost no
metadata labelling with information about personality traits of
their authors. Therefore in 2005 the Regional Centre for the
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Russian Language Studies of Voronezh State Pedagogical
University launched a corpus of Russian texts named
RusPersonality containing metadata with information about
the authors (gender, age, psychological testing results,
education level as well as results of neuropsychological testing
and profession in some subcorpora). The entire corpus has
been anonymized and all the authors have explicitly given us
permission to include their submissions and profile
information in a corpus for research purposes.

Let us briefly present the structure and components of the
corpus.

As 0f 23.04.2016 the corpus RusPersonality contains texts
by 1 145 respondents with the total of 1 867 texts (depending
on the type of the tasks the respondents were instructed to
write one or two texts). In total there are around 300 000 word
uses or around 1 800 000 characters.

A. Characteristics of authors

A unique aspect of our corpus is the breadth of the
metadata. There is metadata available on both the authors and
the documents included in the corpus.

For each author, we have information about the age,
gender, language, education, personality scores on different
tests. For some respondents data on their neuropsychological
assessment are available.

GENDER. The authors were asked to indicate their gender,
choosing ‘male’ or ‘female’. The corpus contains texts by 386
males and 751 females. 8 respondents chose not to specify
their gender (Fig. 1).

| Male
B Female

m  Unspecified

Fig. 1. Author distribution by gender

AGE. The authors provided us with their dates of birth.
Given the timestamp of a document, we can compute the age
of the author at the moment of writing. Individuals aged from
12 to 79 participated with the corpus (1519 texts) mostly made
up of texts from individuals from 18 to 22 — students of the
universities of Voronezh, Rostov-on-Don and
Moscow (Fig. 2).

NATIVE LANGUAGE. Most respondents are native speakers
of Russian but at the moment a subcorpus of texts by
individuals speaking Russian as their second language who are
expected to have a proficiency level to enable them to do
psychological testing as well as to produce a text is being
designed. At the moment of writing there are 48 texts by 37
individuals speaking Russian as their second language (Fig. 3).
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B Upwol8
m18-22
m22-40
m40-60
m Over 60

Fig. 2. Author distribution by age

B Russian as native language
m Russian as non-native language

Fig. 3. Author distribution by native language

EDUCATION LEVEL. The corpus contains texts by
individuals who have not completed school (i.e. school
students, 96), university (i.e. students, 954), with a university

degree (95) (Fig. 4).

m School children
B Students
m Undergradutes

Fig. 4. Author distribution by education level

PSYCHOLOGICAL TRAITS. All the respondents except those
with mental disorders did a series of psychological tests. The
Big Five Personality Test (192 respondents), methods of
communicative motivation by V. Boiko (75 respondents),
Freiburg Personality Inventory Test (550 respondents), method
by A. Belov for the dominant temperament type (124),
accentuation type test by Leonhard -. Schmischeck (124), test
“Domino” (54), “Style of Self-Regulation of Behaviour” (51),
Hospital Anxiety and Depression Scale (HADS) (117),
The Junior Eysenck Personality Questionnaire (158) (Fig. 5).

NEUROPSYCHOLOGICAL ASSESSMENT. One of the most
important neuropsychological characteristics  reflecting




PROCEEDING OF THE ISMW-FRUCT 2016 CONFERENCE

individual differences in the joint operation of the human brain
hemispheres (asymmetry) is the lateral brain organization of
functions (LBOF) [7]. 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. LBOF has an influence on the
characteristics of the speech production as well [8], but this
problem has not been sufficiently studied. 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. As of now, 447
individuals have been tested for the motor, sensor and
cognitive lateral profile.

‘The Junior Eysenck Personality
Questionnaire

Hospital Anxiety and Depression Scale

Accentuation type test by Leonhard -.
Schmischeck

Style of Self-Regulation of Behaviour

Domino Test

A Belov test for the dominant
temperament type

Freiburg Personality Tventory Test

Test of communicative motivation
by V. Boiko

Big Five Personality Test

0 100 200 300 400 500 600

Fig. 5. Author distribution by personality tests

MENTAL DISORDER. There is also a corpus being designed
for individuals with mental disorders (it currently contains 25
texts by individuals suffering from schizophrenia and 2 texts
by those with bipolar personality disorder, the total of 27
respondents).

SUICIDE SUBCORPUS. Online texts (posts, diaries) of
suicidal individuals are being collected. This is the only
subcorpus of RusPersonality containing texts that were not
especially designed but gathered from public sources. The
subcorpus contains texts by 20 individuals with the total of
350 000 words.

This information can be used for a number of interesting
experiments. For example, we can investigate the influence of
someone’s masculinity/femininity (FPI test) on the accuracy of
gender identification using a linguistic analysis of their texts.
Having both the psychological data and information about the
type of lateral brain organization of functions allows us to
compute the relation between these dimensions.

B. Characteristics of Texts

All the texts in the corpus are samples of natural written
speech. The respondents were instructed to write a description
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of a picture (540 texts), any day of their lives (228), write a
letter to a friend (734 texts), essays on “What would 1 Spend a
Million US Dollars on?” (75), “What is the Meaning of Life?”
(124) and also to describe their best assets to a potential
employer (166) (Fig. 6).

The average length of a text ranged from 56 (a subcorpus
of texts by individuals with mental disorders) to 230 words (a
subcorpus of texts “What is the Meaning of Life?”).

The text corpus RusPersonality also contains a subcorpus
of “truthful” and “deceptive” texts. 114 respondents have
participated as of now. In the first task they were asked to
describe any day of their lives (e.g., a day before writing or a
particular one) as it happened and in the second task they were
to consciously twist the facts but so that a potential reader
would find it hard to tell which text is “truthful” and which
one is “deceptive”.

M Description of a picture

m Description of any day
of life

m letter to a friend

What would T Spend a Million
US Dollars on?

W What is the Meaning of Life?

¥ Descriprion of best assets to a
potential employer

Fig. 6. Text distribution by topics

III. RESULTS OF THE RESEARCH ON THE CORPUS MATERIAL

To illustrate the usefulness of this corpus, let us present the
results of a number of studies performed on the corpus
material.

GENDER. We used a range of context-independent
parameters:

e  Morphological features — POS tag features, which
mainly represent a particular part of speech for every
word in a given text. These are the number of nouns;
the number of numerals; the number of adjectives; the
number of prepositions; the number of verbs; the
number of pronouns; the number of interjections; the
number of adverbs; the number of particles, the number
of conjunctions, the number of participles, the number
of infinitives, the number of finite verbs.

o Syntactical parameters— syntactic relations of different
types (groups from 1 to 4 from [9]).

o Derivative coefficients which are different ratios of
parts of speech (Treiger index, dynamics coefficient
etc.);

e The number of exclamatory marks, the number of
question marks; the number of dots; the number of
emoticons;
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e The number of words pertaining to a particular group
“Emotion” (e.g., “Anxiety”, “Discontent”, the total of
37 categories)

as features and mathematical methods as logistic regression
and different machine learning algorithms of text classification
(see Table 3 and [10, 11] for details).

TABLE 3. RESULTS OF PREDICTING AUTHOR GENDER USING MACHINE

LEARNING ALGORITHMS

Model Feature selection | Mean F1-score

techniques (25 cycles)
Gradient Boosting imp_quarter 0.72
adaBoosting imp20 0.71
ExtraTrees imp10 0.7
adaBoosting common 0.7
Random Forest imp10 0.7
PNN(sigma = 0.1) imp10 0.68
SVM PCA (30) 0.66
ReLU (1 Hidden Layer
with 26 neurons) imp10 0.74

PERSONALITY. Using morphological (POS, POS bigrams,
POS ratios) and syntactical features (a number of clauses,
simple sentences, complex and compound sentences), we have
designed regression models to detect personality traits from
the Big Five Personality Test. The accuracy of the model was
from 60 to 65 % depending on a personality trait [11, 12].

Besides we have set forth a method for detecting not only
individual personality traits but also a set of personality traits
and self-destructive tendencies in particular [13].

We selected from RusPersonality texts by individuals with
high (those scoring high (7-9) on 3 of 12 scales of Freiburg
Personality  Inventory:  “Spontaneous  Aggressiveness”
(individuals scoring high on this, display high psychotisation
levels resulting in growing impulsive behaviour risks),
“Depressiveness” (individuals scoring high on
psychopathological  depressive  syndrome), “Emotional
Lability” (high scores are indicative of an unstable emotional
condition with affective reactions), and low (1-3) on
“Composedness” (low scores are indicative of low stress
resistance), N = 33 (16 females, 17 males, average age is 20,
SD = 2.3), and low risks of self-destructive behaviour (i.e.
those scoring low (1-3) on 3 scales of FPI: “Spontaneous
Aggressiveness”, “Depressiveness”, “Emotional Lability”, and
high (7-9) on “Composedness”, N =27 (13 females, 14 males,
average age is 19.5, SD =2.2) and labelled it according to the
list of parameters chosen based on the neurolinguistics data on
speech production in the brain. Each participant was asked to
produce two texts which were then analyzed as one text: a
letter to a friend about things happening lately, and one to an
imaginary employer explaining why they (the respondents)
were good for a particular job. Respondents were instructed to
write as much as possible: whatever first came into their
minds. There was a time limit of 40 minutes. An average text
was 176 words long, SD = 54 words.

In order to detect self-destructive tendencies (as noted
above, a set of personality traits) by means of the obtained
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correlation coefficients considering multicollinearity, a
regression model, which was a system of linear equations (for
each personality trait associated with self-destructive
behaviour), was designed. The accuracy of the model
was 80 %.

As correlation-regression analysis (p<0.05) show, texts
produced by individuals with a greater likelihood of self-
destructive behaviour typically show less lexical diversity,
fewer prepositions, more pronouns overall (and particularly
personal ones), a higher coefficient of coherence (due to more
conjunctions and deictic particles), and higher average
sentence lengths as compared to texts produced by people with
less likelihood of self-destructive behaviour.

DECEPTION DETECTION. We have conducted a pilot
experiment to detect intentionally deceptive information in
written texts [14]. Although this field is currently gaining
momentum, the majority of past studies have concentrated on
English-language texts. We use LIWC feature [15]. LIWC
processes text based on 4 main dimensions: standard linguistic
dimensions, psychosocial processes, relativity and personal
concerns. Within each dimension, a number of variable are
presented, for example, the psychosocial processes dimension
contains variable sets representing affective and emotional
processes, cognitive processes and so forth. The analysis was
performed along 32 parameters used to distinguish “truthful”
and “deceptive” texts.

Deception cues were identified using mathematical
statistics in three stages. During the first stage, a coefficient of
variation for each of the parameters of “truthful” and
“deceptive” texts was determined. This was done in order to
establish which linguistic characteristics remain stable in texts
by the same author and which vary. In order to achieve this,
we calculated the deviation of each text parameter from its
average value for a particular individual. Furthermore, we
averaged a deviation for each parameter in all of the texts and
determined a coefficient of variation to enable us to evaluate a
range of text parameters and see how large it is in relation to
an average value.

Proposed approach for detection deception in written texts
has exhibited an accuracy of ~72 %. Our results are
comparable with the state-of-the-art results of for English
opinion texts.

DETECTION OF THE LATERAL BRAIN ORGANIZATION OF
FUNCTIONS (LBOF). Currently, we are working on designing
models for identifying lateral brain organization of functions
using the analysis of written texts. In [16] the results of a
correlation analysis are shown which identified a connection
(p < 0.05) between text parameters (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) and the type
of LBOF of their authors. 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. The largest number
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of correlations of the parameters (r = 0.27-0.41) of texts were
found with right/left handedness of the author of
a text.

A large number of correlating parameters with the Pearson
coefficient enabled a regression model to be designed based on
a multi-parameter linear approximation considering the most
significant correlations. However a test of the models suggests
that this type of approximation yielded low accuracy making it
hardly possible to detect individuals with left-side profiles. It
is easy to explain if we note a small proportion (<10%) of
individuals with such profiles in the training set in particular.
Le. for low correlation coefficients as well as a small
proportion of left-side profiles there are more errors in
designing a model which has to do with a rather large range of
values of an analyzed personality trait and a set of text
parameters and thus an optimal selection of an optimal
regression being impossible to design.

Therefore we made a decision to make use of not one
multi-parameter regression model but to design a few
regression equations for each of the text parameters most
correlating and with certain lateral organization profile based
on optimal selections for each text parameter considering the
sign of a correlation coefficient and without statistical outliers.
Let us demonstrate the suggested approach using an example
of lateral profile organization of hands as one of the most
significant indices of lateral organization profile.

The text parameters most significantly correlating with
lateral profile organization of hands are TTR, a proportion of
function words + pronouns in a text, proportion of common
words, proportion of the conjunction “but”, proportion of the
preposition “with”. For each of the parameters regression
equations were designed with the training selections for each
parameter considering a range of its values and a diversity of
lateral organization profile of hands.

The designed linear regression equations for detecting
handiness are as follows:

Y =-2.230 +(3.538 * TTR) )
Y = 2.886 — (7.824 * (proportion of function 2)
words+ pronouns in a text))
Y =3.723 - (0.0976 * common) 3)
Y = 1.143 — (0.0190 * proportion of pronominal “4)
nouns)
Y = 1.405— (0.872 * proportion of “but™) ®)]
Y =-0.275+(0.370 * proportion of “with’") (6)

For effective evaluation of the results we are suggesting
that the following approach be employed. Let us determine
how many times six of the obtained equations the design value
of handiness is within the following ranges: (-1; -0.33), [-0.33;
0.33], (0.33; 1). Then by estimating the likelihood of that, we
can make conclusions about right/left handedness of the author
of a text.
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The test of this approach and the obtained model for
handiness showed that the likelihood of identifying right/left
handedness by means of this approach is 67 %.

We believe that this approach is promising and might yield
higher accuracy provided it is used on a large corpus.

VII. CONCLUSION

Hence we have employed a personality profiling approach
that is gaining momentum abroad for Russian texts. It proved
to be efficient, however we tend to think that an approach to
personality  profiling using texts that involves a
psycholinguistic analysis of different levels of texts as well as
their coherence and cohesion is effective and well-grounded.

We are planning to expand the text corpus by getting more
participants involved as well as by including online texts
where there is information about authors (normally gender and
age). However, we think that manual processing should be
used for collecting this material: there can be citations, links
and other information that can be deleted. Furthermore, as
was previously said, there can also be intentionally deceptive
information and thus special considerations should be made
while designing this type of corpora.

Thus the corpus of Russian written texts RusPersonality
can presently be used in developing and testing the methods
for addressing the following issues facing forensic authorship
analysis:

1) authorship attribution;
2) authorship profiling;
3) deception detection etc.

Corpus studies of written texts enable further research into
variations of written text units and development of effective
methods of their formal linguistic description in order to
identify a set of objective stylometric parameters of written
Russian texts, which is a pressing issue facing forensic
authorship analysis.
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