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Abstract—The presented project is intended to make use
of growing amounts of textual data in social networks in the
Russian language, in order to find linguistic correlates of the
Dark Triad personality traits, comprising non-clinical Narcissism,
Machiavellianism and Psychopathy. The background for the
investigation includes, on the one hand, psychological research
on these phenomena and their measurement instruments, and on
the other hand, recent advances in computational stylometry and
text-based author profiling. The measures for these psychological
phenomena are provided by recognized self-report psychological
surveys adapted to Russian. Morphological and semantic analysis
are applied to investigate the relationship between the Dark
traits and their linguistic manifestation in social network texts.
Significant morphological and semantic correlates of Narcissism,
Machiavellianism and Psychopathy are identified and compared
to respective advances in English author profiling. In order to
deepen our understanding of the relation between these psycho-
logical characteristics and natural language use, the identified
linguistic features are interpreted in terms of the fine-grained
factor structure of the Dark traits. Identifying correlated features
is a step towards automatic Dark trait prediction and early
detection of the potentially harmful mental states.

I. INTRODUCTION

Internet provides a vast amount of data, including data on
verbal behaviour of individuals and groups of users. Data on
verbal and social network usage patterns can provide insight
into numerous sociological and psychological characteristics
[1]. Text mining can assist in uncovering the potential of the
online verbal data, with the latest works in the field describing
psychological profiling in a multilingual setting [2].

The empirical study in question is a part of a larger research
project aimed to explore the relations among online and
offline stressful experience, psychological well-being, negative
personality traits and the language a person uses in online
communication ("A cross-cultural study of the markers of
stress, health and well-being in social networks"). To measure
the negatively oriented personality traits and thus the general
possibility of a person’s misbehavior, two questionnaires were
chosen: the Short Dark Triad scale [3], [4] and the Propensity
for Moral Disengagement scale [5]. These two scales have
already been used to study the predictors of unethical be-
havior in English [6]. Moreover, the three traits - Narcissism,
Machiavellianism and Psycopathy - having the lack of empathy
as their core characteristic, are considered very fruitful in
the studies of malevolence, which is the primary goal of
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the larger research project [7], [8]. The negatively-marked
personality characteristics have been successfully studied in
English language data [9], [10]. Besides, the Short Dark Triad
scale has been recently translated and adapted to Russian [11].

We present a linguistic approach to investigation of the
Dark Triad personality traits using natural language processing.
We have launched a Facebook app which gathers textual data
and asks the participants to fill in a survey, thus annotating texts
with levels of Narcissism, Machiavellianism and Psychopathy
of the authors provided by the survey results. We propose
a number of morphological and semantic features, identify
significant correlates of the Dark traits among them, provide
interpretation of the results and relate them to similar findings
in different languages.

The paper is organized as follows: Section II contains
an overview of similar approaches to author profiling and
the Dark Triad research; Section III describes our dataset;
Section IV is a description of the statistical analysis procedure;
Sections V and VI contain the results obtained, their detailed
interpretation, and overall conclusions.

II. RELATED WORK
A. Linguistic Inquiry and Word Count approach

A widely known approach known as Linguistic Inquiry and
Word Count (LIWC) [12] has been developed for English and
other languages [13], [14]. The main idea of the approach
is that words are grouped into psychologically meaningful
categories, and specific counts of the categories in a person’s
text can be interpreted in psychological terms and linked
to their psychological profile. Lexical items are first divided
into function words and content words, where the former are
considered as meta-behavioural information on how the author
thinks and communicates, and the latter providing information
on what the topics of concern are in their texts [15]. Content
and function words are manually grouped to obtain predefined
top-down categories, which are accounted for in texts and used
for author profiling. Content categories include psychological
- social, cognitive, biological, affective - processes, positive
and negative sentiment, topics of personal concern (work,
leisure, home, money); function words include auxiliary parts
of speech like pronouns, quantifiers, articles, and a number of
verb categories - tense, person, number; the total number of
categories reaches 80.
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B. Russian author profiling

There has been a significant body of work on the LIWC
approach to word psychometrics, including eastern [13] and
slavic [14] languages. LIWC for Russian [16] has been devel-
oped, but has not undergone specific validation by the authors.

In the Russian language the work on linguistic author
profiling has been mostly confined to the clinical scope of
mental disorders and a manual descriptive framework, with
the focus on interpretative diagnostic power [17], [18]. Recent
exception is a work involving written text samples by 500
Russian participants [19]. The Russian version of LIWC was
applied in this work: it was tested for author-specific word
count stability and applied to author profiling with gender and
Big Five personality characteristics [19], not involving social
media texts.

C. Russian LIWC approach revisited

Despite the altogether relevant and fruitful LIWC approach
giving indispensable insights from different languages, there
is an issue with the LIWC approach in Russian: it has been
developed as a direct translation from English, preserving
English-specific category and algorithm structure.

First of all, a division of features into function and content
words, while basically reflecting the state of affairs in English,
can be misleading for Russian: functional categories are largely
represented in Russian by morphological properties of content
words, i.e. number, person categories of verbs. Second, the
LIWC algorithm is word-base oriented: a word is assigned a
certain category if its base matches a dictionary word. Such
an approach is reasonable for languages with low syntheticity,
where a word base often equals the word. Russian language lies
at the opposite end of the spectrum with high syntheticity and
high fusion, which means that words are formed using a high
number of affixes, and they are often fused, making word form
and meaning non-additive (see [20] and later development,
i.e. [21], [22]). High syntheticity and fusion result in the fact
that a single lexical or grammatical meaning is not as often
represented by a single word base, as in English. A word-base
dictionary approach would thus fail to account for a lot of
functional and content phenomena. It is necessary to introduce
an additional feature category containing morphological and
some lexical features in order to represent the phenomena
which cannot be accounted for in a simple dictionary structure.

We apply a bottom-up approach to content and functional
categories: the former are automatically bootstrapped from
corpus data using distributional semantic techniques; the latter
are based on the vast morphological information in Russian.
The outlined bottom-up approach allows to omit time- and
resource-consuming procedure of manual classification, while
retaining the Russian-specific semantic and morphological
category structure.

D. Facebook language data

A similar data-driven approach to word, phrase and content
topic features correlated with age, gender and the Big Five per-
sonality traits of Facebook users is presented in [23]. Current
work explores the same consideration that an open-vocabulary
approach to lexical features could be more revealing than a pre-
set top-down category list. We also follow [23] in generating
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content categories automatically to include most of the vocabu-
lary. However, there is a number of significant differences: first,
analysing texts in Russian requires scrupulous normalization
or morphological analysis. Second, in the current work content
categories are generated based on large balanced Russian
corpora, and not on the social network data obtained, as the
latter dataset is too small and too specific to represent general
semantic categories.

There has been a considerable amount of work done using
Facebook data in Russian, where a large amount of data
(3M+ users, 550M+ posts) was gathered from Facebook and
applied to the primarily linguistic tasks of Sentiment Analysis
and semi-automatic identification of neologisms [24], [25].
However, it is important to notice the difference of our work
in terms of research goals and respective data domains: while
covering a much smaller number of authors, we are concerned
with very fine-grained data containing personal psychological
questionnaire results. The latter data is considerably more
complicated to obtain both technically and from the point of
view of ethical issues, which currently prevents the resulting
corpus from being freely distributed as open access data.

To conclude, the current work presents the first attempt to
gather and explore psychological and linguistic data in Russian
Facebook. To our knowledge, it is the first attempt of using
word-embeddings semantic models to generate meaningful
categories for author profiling. It is also the first work to
approach semantic and morphological correlates of the Dark
traits in the Russian language.

E. The Dark Triad personality traits

Our analysis is focused on the Dark Triad personal charac-
teristics. These are related but distinct sub-clinical categories,
where Narcissism is primarily associated with self-focus and
grandiosity, Psychopathy with impulsiveness, aggression and
asocial behaviour, and Machiavellianism with manipulating.
Lack of empathy is reported to be the common feature of the
Dark Triad [4]. The following factor structure is ascribed to
the Dark traits:

e  Narcissism is described as a combination of Exploita-
tiveness/Entitlement and Leadership/Authority [4].

e  Machiavellianism is a multi-dimensional but contro-
versial construction; the factors accepted in [4] are
Machiavellian Tactics and Cynical Worldview.

e  Psychopathy is reported to incorporate Manipulation,
Callous Affect, Erratic Lifestyle, Antisocial Behaviour
[4].

The Dark Triad questionnaire has been recently adapted to
Russian and has undergone language-specific validation [11].

Linguistic correlates of Psychopathy have been effectively
analysed on English-language data in a clinical context [10].
It involved crime narratives around 2500 words each by
14 psychopaths and 52 controls. Authors of [26] describe
LIWC-based analysis of Twitter texts by 5700 control group
participants and 150-450 individuals labelled with a diagnosis,
each participant being associated with 25 to 3,200 Tweets. An
important contribution of this work is interpretable analytics
combining the users’ verbal and non-verbal online behaviour.
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A study of the Dark Triad correlates in English has
been performed with 2,500 authors of Twitter texts [9]. The
positive content correlates included anger, swear and negative
emotion words for Psychopathy and Machiavellianism, sex-
related words for Narcissism. Narcissism was also positively
correlated with function symbols (@, #) used in Twitter to
denote relations between users and between users and topics,
thus modelling a meta-category of social relation symbols in
Twitter. Negative correlates included positive emotion and ’we’
for Machiavellianism.

III. DATA COLLECTION

1972 Facebook users participated in the study by complet-
ing the Dark Triad Scale [11] and providing consent to share
their publicly available posts. This questionnaire is a validated
self-report measure of the so called dark personality traits:
Narcissism, Machiavellianism and subclinical Psychopathy.
Each trait is assessed by 9 questions about the users’ attitude
and behaviour towards themselves and others. The answers are
situated on a 5-point Likert scale representing the degree of
agreement or disagreement with the statements in question.
The total score for each subscale is divided by 9 (the number
of questions) resulting in a score range for each scale from 1
to 5.

The application with the questionnaire had been advertised
on Facebook (https://apps.facebook.com/psytest/). The public
posts have been gathered, with text citated or written by the
users themselves, repost information being out of scope of
the current work. The obtained dataset consists of 7.67 posts
on average for each participant, standard deviation = 5.69.
This is on average 24.77 sentences (std = 38.13) or 311.99
tokens (std = 565.56) per participant. The volume of posts
by each author was technically restricted by Facebook API
(https://developers.facebook.com/docs/javascript/reference/v2.6),
which only allowed for a definite number of latest posts to
be downloaded. Only the posts containing personal comments
by the participant, no repost texts, were included in the study.

The volume of text by each author is modest comparing
to previous studies; however, the numbers of authors are
comparable [26], [9]. Preliminary experiments on automatic
classification and regression have confirmed that a larger
dataset is necessary for significant Machine Learning results,
which we proceed to obtaining in future work. On the other
hand, the number of Facebook users in the study allows to
make exploratory conclusions based on statistical analysis,
allowing for fruitful psychological interpretation.

Text volume by each author in tokens and sentences is
significantly negatively correlated with Machiavellianism (p
<0.01) and positively with Narcissism (p <0.05). Text volume
characteristics can’t be directly interpreted, as they depend on
the technical restriction on the number of downloadable posts;
however, they will affect further results interpretation.

IV. STATISTICAL ANALYSIS

All the data have been processed with PyMorphy2 mor-
phological package [27] using the default morphological dis-
ambiguation option, unigram statistics. We apply Spearman’s
correlation coefficient, as we are primarily interested in finding
monotonous relationship between linguistic items and the Dark
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Triad measure, not limited to the linear correlation identified
by Pearson’s r.

A. Statistical significance correction

An important issue addressed in this work is the signifi-
cance of the statistical results. Spearman’s correlation reflects
r, the correlation value ranging from -1 to 1, with 0 indicating
no correlation, and p, indicating the degree to which the
current r value could be obtained by chance in a random
sample. It has been shown in previous linguistic profiling
works with different sample sizes [9], [23] that the values of r
do not usually exceed 0.2 in absolute value. This supports the
consideration that word categories tend to be sparse in multi-
purpose social network texts, with very high correlation values
between word counts and personal characteristics appearing a
very superficial case.

However, there is another strong correlation significance
filter which applies to the p-value. It is a well-known issue that
in multiple-hypothesis testing the p-values must be adapted
[28]. The intuition behind multiple-testing correction is that
when evaluating correlation with a large number of features,
a small portion of random features obtain statistically signif-
icant correlation by chance. In order to eliminate the random
effects of numerous hypotheses, various statistical filters are
suggested. E.g., the Bonferonni correction procedure requires
the resulting p-values in multiple-hypothesis testing to be
multiplied by the hypothesis number, thus allowing a much
lower number of p-values to pass the level of p < 0.01/0.05
[23].

A surprising number of state-of-the-art works in author
profiling do not mention applying multiple-hypothesis correc-
tion procedures ([12], [9], [13], [19]). We find it necessary to
apply a filtering procedure to our results, as the number of
lexical features exceeds 19K, and content and morphological
features reach 184 and 64 respectively. As the Bonferroni
correction is reported to be too stringent, resulting in a portion
of false rejections [23], we apply the Benjamini-Hochberg false
discovery rate procedure for multiple hypothesis testing (FDR)
[28]. This allows to control for statistically significant results
in the current setting of a modest dataset size with a large
number of correlated features.

B. Numeric characteristics

Spearman’s correlation (r(1,972)) was applied to self-
reported Dark Triad measures and text-length, lexical and mor-
phological features. Average sentence length and post length in
sentences and tokens reveal some significant correlations with
the Dark Triad measures, see Table 1: significant correlations
are highlighted in italics (p <0.05) and bold (p <0.01).

TABLE 1. SPEARMAN’S CORRELATIONS BETWEEN AVERAGE POST

LENGTH FEATURES AND PERSONALITY SCORES

Text feature Na Ma Ps
Sentence length 0.022 -0.057 | 0.006
Post length, sentences | 0.054 | -0.109 -0.04
Post length, tokens 0.045 | -0.101 -0.02
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C. Lexical features

Normal forms of words constitute lexical features. Out
of 19K lexemes occurring in the texts there are around 150
correlated words for every Dark Trait; these are exemplefied
in Table II. However, the FDR correction procedure rejects
their significance based on the current dataset.

D. Morphological features

Morphological ~ features are based on  Py-
Morphy tagset [27], list of tags is available at
http://opencorpora.org/dict.php ?act=gram. Along the lines of
LIWC parameters [15], the features include the following:

o All parts of speech;
o auxiliary parts of speech - preposition, con-
junction, particle, interjection - are also
grouped together;

e Person and number, standalone and grouped with
POS;

e  Verb modality features:

o voice: active, passive;
mood: indicative, imperative;
tense: present, past;
reflexivity;

o O O

e Named entity features:

o  name, surname, patronymic;
o  organization, trademark, geographical location,
abbreviation;

o  Adjective features:

o  short, full;
o  qualitative;
o  superlative;

e  Possessive pronouns;

Style characteristics:
o  vernacular, slang words.

Morphological correlates are illustrated in Table IV.

E. Generalized content features

In order to obtain semantically interpretable features and
reduce the number of testing hypotheses, we apply clustering
based on word-embeddings semantic modelling.

To reduce clustering evaluation and leave out obscure
and rare items we only cluster the words which occur in
at least 10 authors’ texts. Thus we obtain a set of 3,700
lexical items to be clustered. We use a Skip-Gram Word2 Vec
model trained with the Russian National Corpus data. We
intentionally apply RNC and not a web-trained model, as the
goal is to capture established semantic regularities interpretable
in terms of general semantic categories, while describing web
language peculiarities is a different task.

The clustering techniques applied in this task have been
compared in [29]. The optimal algorithm for the current
task is K-means with Euclidean distance, yielding the most
homogeneous and precise clusters. The optimal number of
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clusters for manual labelling, evaluation and interpretation of
the current data is 20 words per cluster, i.e. 184 clusters. Other
clustering algorithms and parameters have been applied in
preliminary experiments; resulting in various cluster sizes and
slightly different cluster contents, different algorithms maintain
the basic significant topics unchanged.

The clusters have been manually labelled with a concept
comprising their members. Function words, numerals and
unknown words are out of scope of the semantic model and
out of the clusters.

The generalized semantic correlates are illustrated in Table
II. Table V (see Appendix) contains contents of the signifi-
cantly correlated clusters.

V. RESULTS AND INTERPRETATION
A. General considerations

Russian-speaking Facebook users with higher scores on the
scale of Machiavellianism are less likely to produce posts; the
length of their posts and sentences is shorter in comparison
with users characterized by lower scores of Machiavellianism.
The posts and sentences of Facebook users scoring high on
Narcissism are significantly longer than those of users scoring
low on Narcissism. This is consistent with psychological mod-
els of Machiavellianism and Narcissism, wherein individuals
with prominent machiavellianistic traits would be more likely
to closely guard their personal image and avoid oversharing as
a result of careful strategic planning [30], [4], and individuals
with high Narcissism would tend to be more ’ego-promoting’,
i.e. expansive and needing to attract attention to their actions
and personality [31], [4].

Because of the modest amount of textual data, lexical
correlates of the Dark traits and morphological correlates
of Narcissism and Psychopathy have been filtered out by
the statistical significance correction procedure. However, by
presenting a number of significant semantic correlates for
every Dark trait we have shown that semantic clustering
is a useful, intuitive and interpretable approach to reducing
feature dimensionality in case of a limited dataset, high lexical
diversity and sparsity.

B. Narcissism

High Narcissism values are characterized by the following
correlated items:

1)  Social involvement and communication importance
is present in clusters denoting social interaction as
Appeal, Take_give. These features replicate the find-
ings reported in [9], where high Narcissism was
characterized by social involvement in terms of high
correlations with ’Friends’ category and with punc-
tuation symbols (@, #) denoting social interaction in
Twitter.

2) Importance of self-image and status is present in
High_low word cluster.

3)  Goal-focus, achievement, competency are stressed by
the Reasoning cluster.

With regard to the accepted factor structure of Narcissism
[4], goal focus applies to Leadership/Authority, the status fea-
tures are related to Exploitativeness/Entitlement, while social
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TABLE II. LEXICAL CORRELATES OF THE DARK PERSONALITY TRAITS
Narcissism Machiavellianism Psychopathy
Language Positive, 129 Negative, 10 Positive, 16 Negative, 160 Positive, 136 Negative, 13
Russian Macca, MOH, JOXJIBIH, russia, OpuruHaJI, u, cebs1, O4eHb, ClIlIa, POCCUNCKUI, opasoBaTbCs,
OIHOBPEMEHHO, MIOCBAIIATHCS, CTPOWHBIHN, UTHJI, JOOUTH, YTOOBI, IyTUH, HAIUSA, J1apoBars,
COKpallieHue, J10CTaBaTh, HOBOPOCCHICK, cepjue, Ipyr, TNPE3UIEHT, NpeIHOBOTOAHUM,
Ba)KHBIH, IIEJIBIH, TIOAMOCKOBBE, CHU3Y, HMHBECTHUIINS, KapKO, KaKIbIH, MBI, TIO/TH30BATEJb, TIOJJBOAANTE,
CJIOBO, MeHT, 1993, nice, 3aMy’K, OPOIUTE, MOHAThH, MHOTO, NpuBA3aTh, 3aaymarbCs, ApyT,
6/1aroIapHOCTB, epyHna, la 0€eCIIOMOILIHBIH, Gbusugeckuit, HOPMAJIBHBIH, BIOXHOBJIATE,
peleHue, cMc, 1, BBIXOZ, (HOTKA, TOCIIOIb, YyBCTBO, CJIAaBSHCKUH, KPBLJIO, MeJI,
[IPE3N/IEHT, HOBBIHTON, BOi1HA, ... 3aKaHYUBATHCS, pasjaaBark, nice,
COOCTBEHHBIH, IIPE3N/IEHT, JleHbra, Macca, HaJIeJIUTh,
crracu0o, IypHOH, mposaiinep, Tpoe MHCTHUTYT, AaBHO, BHHUMAaTEJIbHBII
NIPABUTh, 3a0BITHIM, COCTaB, NIPU3HATD,
pyobJIB, ...
English . . .. . . .
translation _ mass, my, dead, dedicated, reach, Tussia, ongma_t.l, sllm, and, self_, much, usa, russian, Putin, be glad, gram, new
simultaneously, Moscow suburbs, isis, Novorossijsk city, love(verb), in order to, nation, president, user, year eve’s, betray,
reduction, important, below, police- investment, hot, heart, friend, every, tie(verb), normal, think, friend, inspire,
whole, word, man(derogatory), married, wander, we, understand, a lot, slavic, be over, money, wing, chalk, hand out,
gratitude, decision, 1993, nice, nonsense, helpless, exit, photo, physical, god, feeling, mass, institute, long nice, endow, attentive
sms, I, president, own, la newyear, president, war, ... ago, content,
thank you, silly, rule, provider, three acknowledge, ruble, ...
forgotten, ...
TABLE IIL MORPHOLOGICAL CORRELATES OF THE DARK PERSONALITY TRAITS, *p <0.05, FDR-CORRECTED
Narcissism Machiavellianism Psychopathy
Cluster Correla- Cluster Correla- Cluster Correla-
tion tion tion
Patronymic* -0.083
Iperson_plural* -0.074
Verb_1person_plural* -0.073
3person_plural* -0.071
Pronoun_1person_plural* -0.071
3person_singular® -0.069
Adjective_short* -0.068
Pronoun_3person_plural* -0.066
Verb_3person_plural* -0.066
Verb_imperative 0.073 Pronoun_2person_plural* -0.064
Interjection 0.065 Verb_3person_singular* -0.062
Pronoun_2person_plural 0.065 Adjective_full* -0.062 Vernacular 0.049
Pronoun_1person_singular 0.062 Participle_full* -0.060 Slang 0.049
2per_plural 0.059 Adverbial_participle* -0.060 Organization 0.047
Posessive 0.050 2person_plural* -0.059 Adjective_short -0.045
Punctuation 0.047 Pronoun_3person_singular* -0.058
Verb_2person_plural 0.046 Surname -0.056
Qualitative -0.054
Active -0.053
Participle_active -0.053
Participle_passive -0.052
Name -0.050
Verb_2person_plural -0.048
Conjunction -0.046
Pronoun -0.045
Posessive -0.045

involvement can be related to both Leadership and Exploita-

tiveness.

C. Machiavellianism

Lexical, semantic and morphological features correlated
with Machiavellianism follow a single pattern of mostly neg-
ative correlation. The significant topics include the following:

1Y)

Social involvement, communication and relationship

issues are particularly rare in high Macchiavellian-

sm:

clusters Affirm, Friend, Feeling_vb, Ten-
der_adj, male and female names;

numerous morphological features: first per-
son plural verbs and pronouns, some names
(patronymics), reference to other people with
third and second person verbs and pronouns.

76

2)

3)

4)

5)

The negative social communication feature was also
reported as prominent in Machiavellianism in [9],
represented by negative correlations with first person
plural pronoun, family and social processes word
categories.

Positive affect is less likely to occur with high Mac-
chiavellianism according to the negatively correlated
clusters Wellbeing, Impress, confirming the findings
by [9] of negatively correlated affective processes and
positive emotion words.

Issues of mental processing are negatively repre-
sented by the clusters Faith, Religion, Perception,
Sensation, Appearance.

Negatively correlated pronouns and verbs indicate
personal detachment and formality in speech ([15]).
A number of negatively correlated cluster cate-
gories of common, casual topics (Verbs, Neg_action,
Trouble, face- and body-related words, Citizen, Age,
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TABLE IV. SEMANTIC CLUSTER CORRELATES OF THE DARK PERSONALITY TRAITS, *p <0.05, **p <0.01, FDR-CORRECTED
Narcissism Machiavellianism Psychopathy
Cluster Correlation Cluster Correlation Cluster Correlation
Faith** -0.101
Wellbeing** -0.094
Friend** -0.094
Verbs** -0.085
Sensation** -0.084
Difficult®* -0.083
Affirm** -0.083
e -
Appeal* 0.080 Appearance 0.083
. Material** -0.083

Take_give* 0.076 e
X Tender_adj** -0.083

High_low* 0.073 o

. Space** -0.081 Money** 0.110

Reasoning* 0.073 . .

Authorit 0.063 Neg_action* -0.076 Food* 0.08

Mon mel}:t 0-068 Female_name* -0.076 Money_affair* 0.075
Gl(l)al 0.068 Male_name* -0.076 Political* 0.074

. ’ Trouble* -0.070 Authority 0.071
Passion 0.066 - .

Pos_qualit 0.066 Perception* -0.070 Virtual 0.069
s-quality y Feeling_vb* -0.070 Sky -0.068
Event 0.064 4 .

Feelin 0.061 Impress* -0.064 Friend -0.068
2 . Religion* -0.063 Powerful_male 0.066
‘Want 0.059 ; .
Face_part* -0.062 Money_operation 0.064
Casual 0.059 s
. Water_object™* -0.062
Perfection 0.058 AR

Regulations 0.058 Body_situation* -0.062

€ : : Furniture_object* -0.062
Number* -0.062

Being* -0.062

Wild* -0.062

Citizen* -0.061

Anniversary* -0.061

Clothing* -0.060

Age* -0.059

Being) suggest an overall decrease in general, daily
issues-related speech. This goes in line with an
overall decrease in post number and volume, as
Machiavellianism increases.

Based on the accepted factors of Machiavellianism described
in [4], negatively correlated general topics and an overall
lack of positive correlates are in line with the Machiavellian
cynical views on the world and people, leading to lack of self-
disclosure. The same is true for lacking positive emotional ex-
pressions, mental processing features and social involvement.
Personal detachment and formality in speech may apply to
Cynical Worldview and to Machiavellian tactics, as they can
represent deceptive speech.

D. Psychopathy

1)  High concern for basic needs in Psychopathy is
demonstrated by a number of money and food-related
clusters (Money, Money_affair, Food). This confirms
strong ’Sex’ and ’Body’ correlates of Psychopathy
reported in [9].

2)  Prevailing political and authority issues are repre-
sented by the Political word cluster.

According to the factor structure of Psychopathy [4], polit-
ical and authority focus displays Manipulation, while Callous
Affect and Antisocial Behavior are represented in high concern
for basic needs.

Statistically identified linguistic features show modest cor-
relation measures, however, both statistical significance and
correlation levels replicate those identified in an English-
speaking sample of comparable and larger sizes [9], [23].
Statistical significance procedures have shown that larger text
samples are necessary in future research to add to lexical
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and morphological findings and confirm the list of significant
semantic features.

VI

We have developed semantic and morphological psycho-
metric categories based specifically on Russian language and
a statistical processing tool based on PyMorphy analyser [27].
The psychometric tool has been applied to texts of Russian
Facebook users, who also filled a self-report questionnaire on
the levels of the Dark Triad personality traits. We have iden-
tified significant morphological and semantic correlates of the
Dark traits, and interpreted them in terms of larger linguistic
categories. The most prominent categories have replicated the
findings reported in previous work on the Dark Triad in English
language. Finally, most of the revealed linguistic features are
related to psychological factors of the Dark traits.

CONCLUSIONS AND FUTURE WORK

The statistical bottom-up approach has proven to be a
plausible and fruitful research method. The developed morpho-
logical and semantic categories represent Russian language pe-
culiarities and give informative results comparable to English-
language LIWC-based research.

The described significant morphological and semantic pat-
terns will supply a deeper understanding of the psychological
characteristics of individuals with prominent Dark traits. To
our knowledge there have been no previous studies of the lan-
guage of the Dark traits in Russian samples. We may assume
that the increased understanding of the linguistic characteristics
of Narcissism, subclinical Psychopathy and Machiavellianism
in Russian samples will enhance the theoretical psychological
model of the Dark Triad. The local cultural and national
features mirrored in the language will bring more detailed
descriptions of these individuals, which may be used to identify
Dark trait patterns in counselling, psychotherapy, forensic
assessments and negotiation procedures.
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In order to enhance the list of significant linguistic features,

the following research step will involve larger amounts of
textual data. The proposed categories are subject to refinement:
the semantic categories are to be associated with LIWC-based
categories, specifically those denoting psychological processes
and sentiment; the morphological and lexical categories should
be enhanced by applying a dataset with larger text sample per
participant.

Our next research steps involve expanding the dataset to

allow automatic personality identification, i.c. regression and
classification of the Dark trait levels based on the Facebook
text collection.
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TABLE V. SIGNIFICANT CLUSTER CONTENTS (IN ALPHABETICAL ORDER)
Cluster - Typical ¢ t - -
Russian English translation
Affirm 3aperucTpPUpPOBATh HA3BIBATH COCTABJIATD YTBEPSKIATh register call constitute affirm
Age BO3PACT AETCTBO 3I0POBBE MOJIOLOCTD MIPOIIIOE PAHHUI CTAPOCTh age childhood health youth past early
Anniversary M03/IPABJISITH MPA3IHUK POKIEHIE POXKIECTBO CBaAb0a I00uIei congratulate holiday birth christmas marriage jubilee
Appeal BBI3OB jKa100a 33/1aHUeE 3aKa3 3asiBJIeHUe OOelaHue 0OpalieHne OTBET call complaint task order statement promise appeal answer
Appearance BHEIIHOCTH BBIMIAJETh TOP/bIN KPAacaBel] KPACUBBIN XY/10H ITUKAPHBIH appearance look proud beauty beautiful slim chic
Being OBITHE BCEJIEHHAsI [YXOBHOCTh NCTHHA MUD IIPUPO/IA PEATBHOCTD being universe spirituality truth world nature reality
Body_situation BHCETh BCTABATh JI€PIKAThCSA JIeKaTh IOCATUTE CUAETh CTABUTh CTOSATh hang stand up hold lie sit down sit put stand
Citizen aMepHKaHeI TPAXKIAHUH eBpell KUTael| HeMell POCCHSHHH (ppaHiys american citizen jew chinese german russian french
Clothing GOTHHOK KOCTIOM KYPTKa HOCOK 00yBb O1esK/1a IIJIAThe IIJIANA ITTaHbL boot costume jacket sock shoes clothes dress hat trousers
Difficult Ba)KHBIN HEOOXOAUMBI# IIOJIE3HBIH CJIOKHBIN TPYJHBIN YCIENIHBIN important inevitable useful difficult hard successful
Face_part OpOBB BEKO B3IVIsiA VIA3 JIMIIO POKA POT YIbIOKA eyebrow eyelid look eye face face(derogatory) mouth smile
Faith aHreJ1 6;1arofaTh 60T FOCIOHUI Aap AYX AbsIBOJ MOJIUTBA OTKPOBEHHE angel grace god godly gift spirit devil prayer revelation
Feeling_vb BEPHTH BOCXUIIATHCSA TOPAUTHCS IOBEPSTH APY/KUTh JIOOUTh HEHABUIETh believe admire be proud trust be friends love hate
Female_name aHHA Bepa BUKTOPHA eKaTepHHa ejeHa MapusA HajesK/1a HaTajbs anna vera victoria ekaterina elena maria nadezhda natalia
Food 6J1H 60pII BKYCHBII KapTOIIKA Kallla MacJI0 MOJIOKO IHUIIA CaJIaT CyIl pancake tasty potato porridge butter milk food salad soup
Friend ZIpyT 3a0BITHIN 3HAKOMBII IPUATEJIb POJHBIE COCEJ] TyKOH friend forgotten familiar friend relative neighbour stranger
Furniture_object JIBEPb JOCKa JbIpa 3aMOK KPBIIIIa I0OPTAJI IIOTOJIOK CTeHa TabJIiuKa Tpyba door board hole lock roof portal ceiling wall sign pipe
High_low BEPIIMHA BBICOKUH BBIIIIE HIKe HU3KUH MOBBIIIEHIE CPeJHUN peak high higher lower low advancement medium
Impress BJIOXHOBJIATH BEJIMKOJIEIIHBIN BIIEYAT/IATE BBIAAIOIIMNACA YAMBUTEIbHBIN inspire magnificent impress outstanding amazing
Male_name aHapei HOPHC BasepHil BACUINH BUKTOP BIQIUMUP IMUTPHI HBaH andrey boris valeriy vasiliy victor vladimir dmitriy ivan
Material acgaJIsT 3epKaio KaMeHb MeTaJlJl OKHO II0CY/[a Pa3OUThIH CTEKIO asphalt mirror stone metal window dishes broken glass
Money BaJIIOTA I€HbIA J0J1IIap JOPOTro eBPO KOIeiKa Mapka pyoib currency money dollar expensive euro kopeck mark ruble
Money_affair OI0/1KeT BKJIAJ JOXO/ 3apIlyiaTa KpeJUT HAJIOT OILIaTa PacXo budget deposit income salary credit tax payment expense
Neg_action SKeCTOKOCTh U3MeHAa KOPPYIIITHS JIOSKb MECTh HapyIIeHHne HacuaIue 00MaH cruelty treason bribery lie revenge violation violence fraud
Number BOCEMB JIBA/IATh JeBATH 1eCATh I1apa MATHAAATE IATh TPUALATH YeThIpe eight twenty nine ten pair fifteen five thirty four
Perception BJINATH BOCIPUHUMATh KaCaThCs 0CO3HABATH OTHOCUTHCS OLIYIIATh influence perceive regard recognize relate feel
Political BJIACTB BOKIb T'OCYIapCTBO JEMOKPATHUA AP THA HOJIUTHUKA IPABUTEIBCTBO power leader state democracy party politics government
Reasoning BBIBOJ] 3aKJIIOUEHIE MHEHIE OCO3HAHNE IOHUMAHHE PellleHne inference conclusion opinion awareness understanding decision
Religion BO3JII0OUTH I'OCIIO/Ib MUCYC MUJIOCTE MOJIUTHCS IIPOIATE COTBOPUTH love god jesus mercy pray forgive create
Sensation BOCIIOMHHAHUE BII€YATJIEHHE UIIJIIO3USI MBIC/Ib OLIYIIEHHUE IIIOK 9MOIHS memory impression illusion thought sensation shock emotion
Space 0/1M3KO0 BHE BHU3Y BHYTPHU BO3JIe BOKPYT I103a/11 IIOCPEH COCEHUI close outside below inside near around behind amid next
Take_give Oparh B3ATh JaBaTh JepP>KaTh 3a0UPaTh HECTH OTAABATEH XBATATh take take give hold take away carry give away grasp
Tender_adj BEJKJINBBIIl BHUMATEJIBHBIH 100Dl JIACKOBBIN JIIOOAIIMNA HEJKHBIA polite attentive kind tender affectionate loving
Trouble 6eja BoilHA HecuacThe Heyaadya epeMeHa IOJABUT pa3pylieHue trouble war disaster failure change achievement destruction
Verbs OBIBAaTh BU/IETH I03HAKOMHTHCA IOMHHUTD CZI€/1aTh CJIy4aThCsA CO3AATh be see meet remember do happen create
Water_object 6eper 6010TO BOJIA KaHAJI MOPE 03€P0 OKeaH OCTPOB IIPY/l peKa bank marsh water channel sea lake ocean island pond river
Wellbeing 6J1aronosy4re KoM(GOPT OTABIX IOKOI PABHOBECHE CIOKOHCTBHE YIOT wellbeing comfort rest peace balance tranquillity cosiness
Wild arpecCUBHbII OBICTPBIN KPYTOH MOIIHBIN OCTPBIN CHIIBHBII CMeJIbIi aggressive fast hard mighty sharp strong courageous
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