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Abstract

Young people use slang for identifying themselves with a particular social group, gaining
social recognition and respect from that group, and expressing their emotional state. One
feature of Internet slang is its active use by youth in online communication, which, under
certain conditions, may cause problematic Internet use (PIU). We conducted two studies
in young Russian speakers (n; =115, n,=106). In study 1, participants were asked to rate
a set of slang and common words using Self-Assessment Manikin. The study revealed that
the most reliable predictor of higher emotional ratings was word familiarity. There were
no significant effects of slang vs. common words or word frequency. In study 2, we used
a dual lexical decision task to reveal the effects of word characteristics and propensity for
PIU on reaction time (RT) for Internet slang words in pairs with semantically related vs.
unrelated common words. Study 2 did not reveal any significant semantic priming effect.
Word frequency was a significant predictor of lexical decision facilitation. Common, but
not slang, word valence and dominance significantly affected RT in the opposite direction.
Individuals with higher cognitive preoccupation with the Internet responded significantly
faster, while those more likely to use online communication for mood regulation responded
significantly slower to the stimuli. Apparently, on explicit and implicit levels, in-depth
knowledge of Internet slang can be one the PIU markers. The results are discussed in line
with Davis’ approach to determining the general pathological Internet use.

Keywords Problematic internet use - Internet slang processing - Loanwords - Emotion-
laden words perception - Youth - Lexical decision task

Introduction

Slang is an international phenomenon of modern youth culture, which can be observed
in many languages of the world. Adolescents and young adults are believed to use slang
for identifying themselves with a particular social group, gaining social recognition and
respect from that group, and, most importantly, to express their emotional state (Zhou &
Fan, 2013).
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The main purpose of slang usage, as Jonathon Green, the author of the largest historical
dictionary of English slang, rightly noted, is “to playfully disguise true meaning in a way
that determines who is in the know and who is out” (Steinmetz, 2018). Green noted the
motivational nature of slang usage: “slang, at least figuratively, remains the language of
that true-and-trusted youthful triumvirate: drugs, sex, and rock’ n’ roll” (Green, 2016, p.
56). It is also “a rebellion against the mainstream” (Adams, 2009, p.2). Slang usage reflects
how much young people can be rebels and how unchanging they are at the change of gen-
erations. Green summarizes: “while the words may change, the thematic areas (sex, drugs,
crime, insults, etc.) have remained unwavering for half a millennium” (Steinmetz, 2018).

Youth uses slang for group identification. Connie Eble (1996) considers the promotion
of sociability as the most important function of youth slang. Its informal and often play-
ful features reflect the function of sociability development while mitigating the effects of
social distance and formal hierarchy. Not all slang words have this function but slang is
particularly well suited to support egalitarianism (Eble, 1996).

Specifically, modern youth may use slang and more specialist jargon in different com-
munities to satisfy their psychological needs, including the need for affiliation. Several
researchers argue that Internet resources serve as a potential domain for satisfying basic
psychological needs (e.g., Greitemeyer et al., 2014; Nadkarni & Hofmann, 2012; Sheldon
et al., 2011) and certain motivational predictors of Internet addiction (or problematic Inter-
net use) are discussed by scholars according to the self-determination theory (Deci & Ryan,
2008). For instance, Arpaci et al. (2018) found negative effects of dominance, achievement
and autonomy but a positive effect of affiliation on the likelihood of Internet addiction.

Emotional disclosure is the other potential psychological prerequisite of slang use,
including Internet slang use. Lin et al. (2014) found that the density of a Facebook user’s
personal networks was positively correlated with both positive and negative emotional
disclosures and this relation was mediated by a stronger need for emotional expression.
Additionally, the need for impression management led to a greater disclosure of positive
emotions. These findings reveal not only binding (community-specific) but also emotional
motivational foundations of Internet slang use.

In the current study, we try to integrate the cognitive (Kazanas & Altarriba, 2015; Meyer
& Schvaneveldt, 1971; Scott et al., 2014; Zhang et al., 2017) and motivational theoreti-
cal basis (Baker et al., 2004; Lin, 2016; Mazer & Hunt, 2008; McEown & Oga-Baldwin,
2019) for predicting Internet slang processing by young Russian speakers while measuring
their propensity for problematic Internet use (PIU). In a dual lexical decision task we use
a set of Russian slang words related to social networking, as well as semantically related
and unrelated common words. The effects of participants’ problematic Internet use and the
effects of words’ characteristics (word frequency, word familiarity, semantic congruity and
emotional connotations) on reaction time are analysed.

Modern Internet Slang: The Case of Russia

The Internet is the most important modern source of novel youth slang. “The Internet pro-
vides a seeming infinity of material, and the slang gatherer must look beyond books, and
beyond narratives, to lyrics, scripts, blogs, tweets, and so on” (Green, 2016, p. 126). Inter-
net slang (or Internet jargon) is mostly used in written e-communication (Kalita, 2013). A
certain stability in orthographic and semantic representations should be followed by Inter-
net slang users in order to be understood by other users.
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Due to the rather rapid growth of the Russian-speaking segment of the Internet
(Runet), modern Internet slang words are widely used by Russian youth in various
social networks, video games, and blogs. Currently, there is a decrease in the age of the
Runet users, which means that many slang words become familiar to users from early
childhood (Abdarakhmanova et al., 2022).

Frequently, the lexicon of Russian youth’s Internet slang consists of both common
and slang English loanwords: mood—myo; thread—mpeod; tomboy—momboii, etc.
(Bucholtz, 2000; Limarova & Son, 2018). Internet slang interacts with various socio-
lects (the jargons of programmers, advanced users, gamers, bloggers, and youth slang
in general). It is constantly updated with new words, but some words become obso-
lete; for instance, borrowed from English (floppy, floppy disk) the Russian slang word
¢aon is not actively used by modern programmers or advanced users. Some slang words
become common words. For instance, the Russian word eetinep (gamer) was recorded
in the dictionary of youth slang (Nikitina., 2013, p. 200) in 2008. Currently, this word
has appeared in many dictionaries of the modern Russian language as a common word
with the mark “colloquial”. There are also slang words that “moved” into the category
of common words but then acquired new jargon lexical meanings, that is, they became
ambiguous. For instance, in 2004, the word cnam (spam, which means “intrusive adver-
tising on the Internet”) acquired a new meaning in the Russian jargon of soccer fans:
the word cnam is abbreviation of the football club name “Spartak-Moscow” (Nikitina.,
2013, p. 541).

Each thematic group of Internet slang words is endorsed by a specific audience, sub-
culture or a network community (in-group) (Vlasov et al., 2020). For instance, the jargon
of Russian-speaking gamers and the jargon of anime fans differ in their passive vocab-
ulary. Video gamers’ jargon mostly includes English loanwords: the word eamamo (to
game) means “to play video games”; the word cankams (to gunk) means “to kill obvi-
ously the weakest (or lower level) enemy in a video game; moreover, often and consistently
for pleasure, punishment of an foe”; I'T" (the Russian abbreviation of GG) means “a good
game, usually used by a gamer with a fair amount of cynicism and casual grace, the winner
rushing into the chat, reveling in superiority over the enemy, and enjoying the insults of
the losers”); the word wumep (cheater) means “a swindler, a deceiver, a person who plays
dishonestly using hidden commands and techniques”. The jargon of anime fans principally
consists of Japanese loanwords: for instance, the verb xasaumscs (kawaii) means “to be in
a state of delight and tenderness which is often accompanied by a slight squeal and waving
of the arms”; the noun omaxe (omake) means “various kinds of anime bonuses attached to
the video, for example, funny Chibi scenes with anime characters, interviews with the crea-
tors, etc., as well as any additional material that comes with the manga volume”; the noun
samaxy means “an ardent activist of the anti-anime movement or the movement itself, and
the word, apparently, comes from the phrase On the attack!”’; the word samaky is an anto-
nym of the word otaku (a person who is addicted to anime, a passionate fan of this culture)
with the Russian prefix 6. These words are likely to be unfamiliar to most native speakers
of the Russian language, but well known to a specific in-group or active Internet users.

Hence, to some extent Internet slang is familiar to social network website users. This
social group is very large and numbers about 99,000,000 Russian users in 2021, while the
degree of familiarity with the new lexicon may vary depending on the amount of screen
time, the specifics of perceived content, the degree of immersion in social networking, the
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nature of social connections on the Internet, age and many other behavioural and psycho-
logical traits of users.'

Surprisingly, the acquisition of novel words by native speakers does not require much
cognitive effort. Recent studies have shown that new word forms are acquired rapidly even
in the absence of semantic reference (Bermudez-Margaretto et al., 2020). This rapid acqui-
sition may be involved in learning new Internet slang words; as a rule, the meanings of
these words are not explained to new users, but are directly extracted from the context.

Lexical processing of slang words can be tested via a lexical decision task (LDT) while
controlling word frequency (objective and subjective). LDT may provide the data of their
rapid processing in individuals with different degrees of familiarity with this specific
vocabulary. In this study we investigate the lexical processing of Internet slang in relation
to participants’ problematic Internet use while controlling a set of variables that character-
ize the stimulus and the individuals.

Word Frequency and Word Familiarity

Typically, to assess the objective frequency of word occurrence in a language extracted
from a representative corpus, the instances per million words (ipmw) measure is used.
In general, the words with high corpus-based word frequency are more familiar to most
native speakers than words with low word frequency. Simultaneously, the words with high
familiarity to a small amount of individuals do not necessarily have high frequency in
the corpus. Also, the larger the corpus size is, the higher the positive correlation between
corpus-based word frequency and word familiarity is observed. This correlation is higher
for the spoken lexicon (Tanaka-Ishii & Terada, 2011). Thus, when studying the percep-
tion and understanding of a specific lexicon (e.g., Internet slang vocabulary), it is crucial
to take into account both objective (corpus-based) word frequency and word familiarity to
the representatives of the social group. If many social groups start to use a particular slang
word more frequently, then this word may transfer to a common lexicon, and most likely its
objective frequency will begin to increase.

Emotion-Laden Words Perception

Despite the fact that most researchers postulate that slang and jargon are used to express
emotions, to our knowledge there are no empirical studies of assessing emotional connota-
tions of this specific vocabulary. Nevertheless, the issues of cognitive processing of emo-
tion-laden words are represented by a wide range of psycholinguistic and neurocognitive
studies (Bernat et al., 2001; Citron et al., 2014a, 2014b; Hofmann et al., 2009; Pavlenko,
2008; Yap & Seow, 2014; Zhang et al., 2017).

The importance and relevance of this kind of research is evinced by the emergence of
affective neurolinguistics (Hinojosa et al., 2020). In this area there is a lack of research that
brings together disparate empirical data on linguistic, pragmatic, social and emotional fac-
tors in the word recognition process, while controlling the various personal characteristics
of native speakers.

! The data were retrieved from: https:/exlibris.ru/news/digital-2021-glavnaya-statistika-po-rossii-i-vsemu-
miru/.

@ Springer


https://exlibris.ru/news/digital-2021-glavnaya-statistika-po-rossii-i-vsemu-miru/.
https://exlibris.ru/news/digital-2021-glavnaya-statistika-po-rossii-i-vsemu-miru/.

Journal of Psycholinguistic Research (2024) 53:39 Page50f25 39

In studies of emotion-laden words processing, Lyusin and Sysoeva’s (2016, 2017) pre-
sume that there might be significant effects of the emotional content of stimuli, as well as
the emotional state of participants during processing these stimuli.

Several normative databases of the emotional characteristics of stimuli provide the nec-
essary information for controlling emotional content in different behavioral experiments.
For instance, the most widely used database in studies of emotion-laden words is ANEW
(Affective Norms for English Words) created by Bradley and Lang (1999). ANEW presents
a set of common words in English rated on three emotional scales (valence, arousal and
dominance) which were also used in other studies of emotionally charged pictures (IAPS)
(Lang et al., 2005) and emotionally charged sounds (IADS) (Bradley & Lang, 2007). In
the studies mentioned, participants assessed their emotional state during the presentation
of one stimulus using the Self-Assessment Manikin (SAM) (Bradley & Lang, 1994) with
9-point Likert scales of valence, arousal and dominance. These scales represent visual sets
with schematic images of a man with facial expressions, posture and size corresponding to
different emotional states. SAM allows evaluation of individuals’ non-discrete emotional
reactions to various stimuli in contrast to discrete reactions, for instance, when participants
should mark some specific emotions to evaluate the emotional content of stimuli: joy, sad-
ness, anger, etc. We consider that the advantage of the SAM method lies in the fact that
since the name of a specific emotion (for example, sadness) can be associated with some
semantically related common words, then in order to assess low-frequency or novel words
and jargon a native speaker should ignore the existing semantic associates of the word sad-
ness. Thus, for each word, non-verbalized emotional ratings can be obtained on three main
SAM scales: valence, arousal, and dominance.

The emotional connotation has an independent effect on the speed of word recognition,
regardless of other lexicosemantic properties (Citron et al., 2014b). The results of earlier
studies of lexical decisions using emotion-laden words do not lead to an unambiguous
answer to the question of whether the speed of recognition of an individually significant
(more familiar) lexicon is related to the individual characteristics of native speakers. Thus,
in the study by Clark et al. (1983), lexical decision time to congruent emotion-laden words
(with positive or negative connotation) did not differ significantly in the induced elated
mood of the participants compared to the induced depressive mood, while the efficiency
of incongruent words memorizing turned out to be higher in an elated mood. In another
study, Challis and Krane (1988) found faster recognition of positively coloured adjectives
(names of personality traits) in induced elated moods compared to responses to neutral
and negatively coloured stimuli. However, individuals with an induced depressive mood
did not show significantly faster reactions to adjectives with a negative emotional conno-
tation compared to words with a positive emotional connotation. At the same time, these
groups of participants did not show significant differences in the effectiveness of memoriz-
ing words with different emotional connotations.

There is still a lack of studies on specific lexicon processing in individuals with various
behavioural characteristics and pathologies. Thus, in the lexical decision task, words asso-
ciated with sexual and romantic behaviour are recognized more slowly than words with a
neutral connotation, while women have faster reactions to lexemes with a romantic con-
notation compared to lexemes denoting sexual behaviour (Geer & Bellard, 1996). Cam-
pos-Melady and Smith (2012) found a consistent effect of affective and semantic prim-
ing in women with alcohol addiction using a lexical decision task: negative words elicited
faster responses to alcohol-related words. Expectations from alcohol consumption were
positively correlated with faster reactions to prime words with negative connotation. Com-
paring these results with explicit measures, Campos-Meladi and Smith concluded that the
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lexical decision process is more sensitive to associations of negative emotional reinforce-
ment than other methods for measuring explicit alcohol expectancies.

Concerning the aspect of cognitive mechanisms of expectations from interpersonal
interaction (including interaction on the Internet), Baldwin et al. (1993) suggested self-
report and lexical decision approaches in exploration of the relational schemata underly-
ing attachment styles. Using a lexical decision task and stimulus words with different con-
textual meanings, the authors found that individuals with an identified secure attachment
style responded faster to words denoting positive interpersonal outcomes, and individuals
diagnosed with an insecure attachment style responded faster to words denoting negative
interpersonal outcomes.

Thus, lexical decisions tend to be influenced by both the denotative and connota-
tive semantics of words, while individual and group characteristics of a sample are also
significant.

Problematic Internet Use and Internet Slang Processing

The emotional context of Internet slang usage could be accompanied by a person’s desire to
use Internet communication for satisfying basic psychological needs for autonomy, compe-
tence and relatedness according to the self-determination theory. Users whose satisfaction
of these needs suffers in face-to-face communication try to satisfy them in social network-
ing (Wong et al., 2015). In Internet communication, the use and understanding of a specific
lexicon demonstrates personal identification with one or several network communities. In
this regard, users may have a craving or obsessive thoughts about going online, a pref-
erence for online communication over face-to-face. Some individuals use online commu-
nication to improve their emotional state, but for others online communication can cause
negative consequences (insomnia, loss of productivity at work, problems in interpersonal
relationships, etc.). Thus, individuals with these behavioral characteristics may experience
problematic Internet use, or PIU, that can be diagnosed with the Generalized Problematic
Internet Use Scale, or GPIUS (Caplan, 2002, 2010).

The effects of personal traits on lexical decision time and on emotion-label and emo-
tion-laden words have been tested in many studies (Borkenau et al., 2010; Challis & Krane,
1988; Clark et al., 1983; Estes & Adelman, 2008; Lorenz & Newman, 2002; Reidy et al.,
2008; Scott et al., 2014; Siakaluk et al., 2016). However, the results of a great number of
studies often showed only general effects of words’ valence on reaction time, and only a
few of them took into account the semantic and connotative features of a special lexicon
in individuals with different traits and addictions (Campos-Melady & Smith, 2012; Geer
& Bellard, 1996; Reidy et al., 2008). To summarize, it is necessary to figure out two main
groups of predictors of Internet slang processing in a lexical decision task: (a) linguistic
(what characteristics of a particular group’s lexicon can be identified, and how to measure
them?) and (b) individual (what traits do individuals have, those who use, perceive and
interpret this lexicon?).

Experimental Study
We conducted two studies in two samples of Russian speakers. In study 1, participants

were asked to rate a set of Russian slang and common words from the Russian youth slang
database (Vlasov et al., 2020) on three scales (valence, arousal and dominance) using
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SAM. Participants’ emotional states were also measured with the Russian language version
of the Positive and Negative Affect Scale (PANAS) (Osin, 2012). In study 2, we used the
dual LDT (Meyer & Schvaneveldt, 1971) to reveal linguistic (word frequency, word famili-
arity, semantic priming, emotional connotation of words) and individual (the propensity for
PIU) effects on reaction time for Internet slang words in pairs with common words.

Hypothesis
We hypothesized that.

1. Higher emotional ratings of words are determined not only by their linguistic charac-
teristics, but also by their subjective significance for our participants measured by word
familiarity (Study 1).

2. Participants’ emotional state (as measured by the PANAS) may contribute to emotional
ratings of words (Study 1).

3. Emotional connotation of words may be the important predictor of RT reduction for
pairs of words in which one of them is a slang word after controlling for the influence of
cognitive preoccupation in social networking (i.e., constant mental return to online com-
munication) (study 2). This hypothesis is based on the previous study of Russian nouns
processing (Vlasov & Sychev, 2018) where the effect of RT reduction was observed
for common words with positive valence (compared to words with negative or neutral
valence) in an unprimed lexical decision task.

Study 1. Emotional Assessment of Internet Slang in the Russian
language.

The purpose of this study was to collect data on the emotional ratings of Internet slang, as
well as semantically related and unrelated common Russian words in three SAM-scales
(valence, arousal and dominance). The effects of the psychological and demographic char-
acteristics of the participants, as well as the linguistic characteristics of stimuli (word fre-
quency and word familiarity) on emotional ratings were analysed as well.

Methods
Participants

The sample comprised 115 participants (Russian speaking students from the Altai Terri-
tory, Russia, Ny =73 (63%), Ny =42 (37%), aged 17-47, M, =22.26, SD=5.65).

Materials For this study, we selected 24 Russian words related to Internet youth slang from
a psycholinguistics database (Vlasov et al., 2020). Then to each of a slang word, we added a
common word (a synonym or a word defining the essence of the slang word core meaning,
sema), i.e., a semantically related word (anrymu (rus. “to up”’)—npunooname (rus. to raise),
poga (rus. rofl)—xoxom (rus. laughter). Also, to our list of these words we added common
words that were unrelated with slang words and had no common sema (e.g., anrnymo (rus.
to up)—ucneus (rus. to bake), pogha (rus. rofl)—mempaos (rus. a notebook). Both common
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Fig. 1 Self-assessment manikins (SAMs) for valence, arousal, and dominance

and slang words were low-frequency lexical units of the Russian language. According to
the General Internet Corpus of the Russian Language, the frequency for each of slang and
common word did not exceed 10 ipm, hence they supposed to be low-frequent items accord-
ing to the “rule of thumb” (Laurinavichyute, et al., 2019). Additionally, we tested another
standardized measure of word frequency called the Zipf-value, according to which words
with 10 ipm have Zipf=4 (logl0(fpmw) + 3) and they supposed to be low-frequency words
(Brysbaert et al., 2018). Non-words (kauexum—klighnt), 2xeepce (nonword—ghverse) were
constructed as unpronounceable set of Russian letters according to the procedure described
in Vlasov and Sychev (2018). Complete experimental materials are available in the OSF
repository (https://osf.io/fwgqn/?view_only=fdc243b7b9164e1cbe5abb5a8atae4d0).

Instruments

For assessing participants’ emotional states, the Russian version (Osin, 2012) of PANAS
(Watson, et al., 1988) was used. PANAS consists of 20 adjectives reflecting various emo-
tional states. The relevance of each of the adjectives to the participants’ condition (during
the past few weeks) was assessed using a five-point scale. By averaging the responses in
accordance with the key, final scores were calculated on two scales: positive affect (Cron-
bach’s «=0.87 in our study) and negative affect (Cronbach’s a=0.87).

To assess the emotional ratings of stimulus Self-Assessment Manikin Scales (SAM-
scales) were used (Bradley & Lang, 1994; Soares et al., 2013). SAM-scales include three
9-point Likert scales: valence, arousal and dominance (see Fig. 1).
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Procedure

Data collection was approved by the Ethical Committee of Shukshin Altai State University
for Humanities and Pedagogy and implemented through the Yandex.Forms online service
without any limitation of time. All participants provided informed consent prior to the sur-
vey. Participants completed PANAS and then they were sequentially presented with 119
verbal stimuli, including 24 Internet slang words, 48 common words and 47 non-words
to rate on three SAM-scales (valence, arousal and dominance). The ratings for non-words
were not analysed, since they are not of interest in the context of the current study.

Each word from the dataset was assessed as familiar or unfamiliar to participants. The
decimal proportion of familiar words was calculated for slang and common word cat-
egories separately. This proportion was used as a measure of word familiarity. The mean
familiarity of slang words was equal to M=0.73 (SD=0.21), with a range of variation
from 0.13 to 1, that indicated quite significant individual differences in familiarity with the
slang lexicon. After excluding two outliers (less than 0.5), the mean familiarity of common
words was high M =0.98, SD =0.04) with a rather weak variation of this measure.

Data Analysis

For data analysis, psych, mlmhelpr and afex packages for R were used, including descrip-
tive statistics, #-test and linear mixed effects models that allow us to take into account fixed
effects (positive and negative affect, gender, age, Zipf coefficient (a measure of word fre-
quency), word familiarity and word type (slang or common word), and random effects (var-
iation of words emotional ratings by participants and by stimuli). To simplify data analysis
and interpretation of models, the dependent variables (word ratings on valence, arousal and
dominance) were standardized. The need to use a mixed effects model is confirmed by the
values of intraclass correlation (ICC) by participant and stimulus for valence (ICC=0,17
and 0,12 respectively), arousal (ICC=0,33 and 0,05), and dominance (ICC=0,24 and
0,04). We consider here only the random intercept model, because more complicated ran-
dom slope models demonstrated convergence problems. Statistical significance of fixed
effects was estimated using Satterthwaite’s approximation of the degrees of freedom for
t-statistic and likelihood ratio tests (Xz). Complete analysis code and data are available in
the OSF repository (https://osf.io/fwgqn/?view_only=fdc243b7b9164elcbeSabb5a8afacd
do).

Results and Discussion

To summarize the results, word ratings on valence, arousal and dominance were averaged
over all the stimulus words for each participant. Correlations of average emotional ratings
for all participants ranged from moderate to high and had high statistical significance. The
strongest was observed between arousal and dominance (r=0.73; p<0.001), the weaker
correlation was observed between valence and dominance (r=0.54; p <0.001). Moderate
correlation was found between valence and arousal (r=0.40; p<0.001). The fact that all
three SAM-scales positively correlate with each other indicates the presence of a common
factor which can be called the emotional connotation of word meaning.

Average scores on SAM-scales for slang and common words as shown in Fig. 2 were
compared using the student’s z-test for dependent samples. It was found that the emotional
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Fig.2 Mean values and statistical significance of differences in emotional ratings of slang and common
words (vertical bars reflect the 95% confidence interval for the mean)

ratings of common words are statistically significantly higher for each of the SAM-
scales: valence (#(114)=3.75; p<0.001), arousal (#(114)=2.49; p <0.05) and dominance
(#(114)=4.46; p<0.001).

For the purpose of an in-depth analysis of the factors that determine the emotional
ratings of words, three linear mixed effects models were built for three SAM-scales as
dependent variables: valence, arousal, and dominance.

Participants’ gender and age, positive affect and negative affect, as well as stimulus
characteristics: Zipf coefficient’> (Van Heuven et al., 2014; Zipf, 1949), word familiarity
(familiar or unfamiliar), and word type (slang or common word) were used as predictors of
emotional ratings. Analysis of the residual plots for all three models showed a symmetrical
shape of the distribution, close to normal, and low heteroscedasticity. This allows us to
conclude that the basic assumptions necessary for the linear mixed effects modelling are
met.

The first model considered predictors of word valence. The analysis of the statistical
significance of random effects in alternative models, that included one or both random
effects by comparing these models with each other, showed that both the effect of a par-
ticipant and the effect of a stimulus are statistically significant (both random effects are
significant, p <0.001).

The results of the analysis of fixed effects (see Table 1) indicate the presence of a sta-
tistically significant effect of word familiarity only. In particular, familiar words were rated
0.92 standard deviations higher than unfamiliar ones on valence scale.

In the second model, the arousal scale was used as the dependent variable. As in
the previous model, both the random effects of participants and stimuli showed high
statistical significance (p <0.001). The results of the fixed effects analysis (see Table 2)
revealed a statistically significant positive effect of word familiarity (» <0.001) and a

2 The Zipf coefficient makes it possible to compare word frequencies extracted from different corpora and
databases, regardless of the corpora size. Zipf coefficient=10og10(fpmw) +3 or logl0(fpmw*1000), where
fpmw is the frequency of a particular word per million words. Fpmw was retrieved from the General Inter-
net Corpus of the Russian Language: http://www.webcorpora.ru/ (Belikov et al., 2013a, 2013b).
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Table 1 The results of the analysis of fixed effects on valence ratings of words in a linear mixed effects

model

Fixed effects Estimate SE  df t p(Satt) x> (df=1) p(x*)
Intercept -0,99 0,26 347,63 -3,84 <0,001 — —
Positive affect 0,03 0,03 2035,01 1,01 0,312 1,04 0,307
Negative affect -0,04 0,03 986,14 -1,26 0,209 1,53 0,216
Gender (0—female, 1—male) -0,02 0,07 372,50 -0,30 0,764 0,10 0,749
Age 0,01 0,01 204,21 0,93 0,356 0,85 0,356
Zipf coefficient 0,02 0,06 68,99 0,40 0,694 0,16 0,688
Word familiarity (O—unfamiliar, 1— 0,92 0,04 8731,68 24,79 <0,001 594,21 <0,001

familiar)
Word type (0—slang, 1—common) 0,04 0,06 69,77 0,66 0,509 045 0,500

Table2 The results of the analysis of fixed effects on arousal ratings of words in a linear mixed effects

model

Fixed effects Estimate SE  df t p(Satt) x> (df=1) p(x*)
Intercept -0,96 0,26 658,95 -3,74  <0,001 — —
Positive Affect 0,03 0,03 4334,37 1,06 0,289 1,14 0,286
Negative Affect -0,11 0,03 2664,73 -3,06 0,002 9,04 0,003
Gender (0—female, 1—male) 0,09 0,07 89945 1,22 0,223 1,45 0,228
Age 0,02 0,01 390,23 2,09 0,037 4,39 0,036
Zipf coefficient 0,03 0,04 69,01 0,75 0,454 0,58 0,446
Word familiarity (O—unfamiliar, 1— 0,70 0,04 8007,74 20,05 <0,001 392,87 <0,001

familiar)
Word type (0—slang, 1—common) 0,06 0,04 70,57 1,62 0,111 2,64 0,104

Table 3 The results of the analysis of fixed effects on dominance ratings of words in a linear mixed effects

model

Fixed effects Estimate SE  df t p(Satty  x*(df=1) p(x%
Intercept -2,03 0,23 507,27 -8,76  <0,001 — —
Positive Affect 0,12 0,03 2475,88 3,96 <0,001 15,46 <0,001
Negative Affect 0,09 0,04 1247,32 2,70 0,007 7,29 0,007
Gender (0—female, 1—male) 0,24 0,07 449,86 3,37 <0,001 11,17 <0,001
Age 0,02 0,01 232,89 3,55 <0,001 12,59 <0,001
Zipf coefficient 0,03 0,03 71,15 1,13 0,260 1,28 0,259
Word familiarity (O—unfamiliar, 1— 0,80 0,04 5273,20 21,94  <0,001459,66 <0,001

familiar)
Word type (0—slang, 1—common) 0,03 0,03 74,68 1,21 0,229 1,21 0,229

weak reverse effect of negative affect (p <0.01). The effect of word familiarity is simi-
lar to that identified in the previous model. The effect of negative affect is manifested
in a slightly lower rating of arousal when perceiving words by persons experiencing
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negative affect (by 0.11 standard deviation on arousal scale with an increase in negative
affect per 1). In addition, a weak effect of the participants’ age on stimulus arousal score
was found: an increase in age by 1 year leads to an increase in the arousal score by 0.02
standard deviation (p <0.05).

In the third model, as in the two previous models, both random effects of participants
and stimuli on dominance scale showed a high statistical significance (p <0.001). The anal-
ysis of fixed effects (see Table 3) revealed a statistically significant effect of word familiar-
ity (p<0.001), gender (p<0.001), age (p<0.01), positive affect (»p <0.001) and negative
affect (p<0.01) on the dominance scale. The dominance of familiar words is estimated
to be significantly higher (by 0.80 standard deviation). Higher estimates of dominance are
given by men (by 0.24 standard deviation) and more mature individuals (by 0.02 standard
deviation). At the same time, both positive and negative affect of participants have a posi-
tive effect on dominance ratings of the words.

None of the three models showed a statistically significant effect of the Zipf coefficient
(a measure of corpus based word frequency) or word type (slang vs. common words).
Apparently, the higher emotional ratings of common words (see Fig. 2) are explained by
their higher familiarity to the participants, and not by objective word frequency.

According to the results of study 1, the most reliable predictor of higher emotional rat-
ings of words was word familiarity: the effect size for familiar words ranged from 0.70 to
0.92 standard deviations. There was no significant effect of word type (slang vs. common
words), as well as the effect of corpus based word frequency (Zipf coefficient). A num-
ber of Internet slang words were rated as positive, that is, the ratings above the median
(Md=5.67) for all words on the valence SAM-scale received such slang words as: ryriuTb
(rus. to google), unnuth (rus. to chill), nupekr (rus. direct message service in Instagram),
aBa (rus. avatar), ctopuc (rus. stories in Instagram), xpami (rus. crush), onupi (rus. olds, or
elders), pogu (rus. rofl), anHyTh (rus. to up). Several slang words were rated as negative
(with scores below the median on valence scale): ¢uyp (rus. flooding in social networks),
xefitep (rus. hater), Tom6oii (rus. tomboy), ¢ureiiM (rus. flaming in social networks), cToH
(rus. stan), monrpup (rus. longread), 3a6anuTh (rus. to ban), TUcKoHHEKT (rus. disconnect),
JUBHYTS (rus. to leave chat, game etc.), ¢up (rus. feed on the Web), nmanu (rus. punch), My
(rus. mood), moHatuth (rus. to donate), moctuts (rus. to post). Ratings above the median
(Md=4.52) on the arousal scale received such slang words as 3a6anuTs (rus. to ban), kpam
(rus. crush), xeiirep (rus. hater), pocdu (rus. rofl), unnuts (rus. to chill), cropuc (rus. stories
in Instagram), auckoHHekT (rus. disconnect), ryriauTth (rus. to google), moHaTuTh (rus. to
donate), noctuth (rus. to post). The scores below the median received the words: dueiim
(rus. flaming in social networks), nmourpup (rus. longread), Tpen (rus. thread on the Web),
¢up (rus. feed on the Web), ctaH (rus. stan), aBa (rus. avatar), ToMGo# (rus. tomboy), ¢y
(rus. flooding in social networks), anHyThb (rus. to up), myn (rus. mood), nupexkr (rus. direct
message service in Instagram), onjei (rus. olds, or elders), manu (rus. punch), TuBHYTb (TuUS.
to leave chat, game etc.). The scores on the dominance scale were distributed as follows:
the slang words ryriuts (rus. to google), 3a6anuts (rus. to ban), kpai (rus. crush), YnIUTH
(rus. to chill), qupexr (rus. direct message service in Instagram), joHatuTs (rus. to donate),
onel (rus. olds, or elders), pogu (rus. rofl), cropuc (rus. stories in Instagram) were rated
as more dominant, or above the median value (Md=5.0), and the following ones: soHrpus
(rus. longread), dneiim (rus. flaming in social networks), guyn (rus. flooding in social net-
works), cTaH (rus. stan), Tpen (rus. thread on the Web), dun (rus. feed on the Web), Tom6oii
(rus. tomboy), manu (rus. punch), myq (rus. mood), TuBHYTSH (rus. to leave chat, game etc.),
xentep (rus. hater), nuckoHHekT (rus. disconnect), aBa (rus. avatar), HOCTUTb (rus. to post),
anHyTh (rus. to up)—were rated below the median as less dominant.
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The following translations of common words semantically related to the above men-
tioned slang words (congruent words) were rated with scores above the median on valence
scales (falling in love, laughter, fan, update, business card, Instagram, harmony, publish,
request, elders, raise), arousal (falling in love, attack, dispute, block, hater, fan, laugh,
Instagram, discussion, disable, update, post, a girl with masculine behaviour (patsanka),
mailing, leave, request, exposition), dominance (falling in love, attack, argument, update,
elders, laughing, Instagram, business card, block, fan, publish, mailing, harmony, con-
tribute, to up, discussion). The following words were rated below the median values: on
valence scale, that is, closer to the negative pole of the scale (disconnect, hater, block,
leave, mailing, a girl with masculine behaviour (patsanka), argument, mess around, attack,
exposition, contribute, discussion), arousal (laze, business card, harmony, elders, deposit,
lift, stress), dominance (laze, leave, hater, turn off, expression, stress, a girl with masculine
behaviour (patsanka), request).

The interpretation of these SAM-ratings cannot be based entirely on the emotional con-
notations of these words since study 1 showed significant effects of word familiarity and
individual emotional state as well as random effects on the emotional ratings. Also, we
did not use verbal scales for ratings, which excluded the possibility of an associative con-
nection between stimulus emotion-laden and emotion-label words. The results of study 1
showed that emotional ratings on the arousal scale were influenced by negative affect: a
more depressed, negative emotional state of the participant significantly reduces word rat-
ings on this scale. On dominance scores, a positive effect of both positive and negative
affect was found: that is, individuals with more pronounced affectivity in recent weeks rate
the words higher on the dominance scale on average. Interestingly, there were no signifi-
cant effects of participants’ affectivity on word valence. Apparently, valence (with polar
scales "negative"—"positive") acts as a relatively stable emotional connotative characteris-
tic of word meaning, in contrast to arousal and dominance.

Study 2. Implicit recognition of Internet slang in a dual lexical decision
task and problematic Internet use

The aim of this study was to test the effects of emotional connotation of slang and common
words rated in study 1 on the reaction time in a dual lexical decision task while control-
ling the propensity to problematic Internet use of the participants and linguistic factors
(semantically related vs. unrelated word pairs, Zipf coefficient and emotional connotation
of words).

Methods
Participants

The sample comprised 106 young Russian speakers from Altai Territory, Russia
(Nemale =76 (72%), Ny =30 (28%), Mo =19.44, SD=1.54) as the most active users of
social networks.

Instruments To assess the cognitive preoccupation in social networking we implemented
the Generalized Problematic Internet Use Scale (GPIUS3) (Gerasimova & Kholmogorova,
2018) based on the second version of the original English-language scale (GPIUS2, Caplan,
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2010). The scale includes five subscales: Preference for Online Social Interaction, Mood
Regulation, Cognitive Preoccupation, Compulsive Internet Use, Negative Outcomes. Spe-
cifically, this technique is focused more on assessing the addiction to communication in
social networks, and not on pathological Internet use in general.

Additionally, participants were asked to indicate their gender, age, region of residence,
the average number of minutes or hours per day spent on the Internet.

Procedure and Materials Data collection was approved by the Ethical Committee of Shuk-
shin Altai State University for Humanities and Pedagogy. Dual lexical decision task was
implemented through the PsyToolkit online service for behavioral experiments (Stoet, 2010,
2017). All participants provided informed consent before the task. Participants were asked
to complete a dual lexical decision task (dual LDT) via browser with the following instruc-
tion: “In this task, you will be asked to quickly recognize words and meaningless sets of let-
ters (“non-words”) in pairs of stimuli presented simultaneously. If there are only real words
in the pair (for example, annymo (rus. “to up”)—npunoouamo (rus. “to raise”), then press
the "A" key, if there is at least one non-word in the pair (for example, npunoounams (rus. “to
raise”)—ruauexum (non-word “klighnt”), then press the "L" key. Two seconds are given to
respond to each stimulus. First there will be a practice test and then the main test. Please,
press the spacebar to continue”.

The training session consisted of 12 stimulus blocks. Reaction times (RTs) from this
session were not further analyzed. If the participant did not correctly respond to any of the
training trials (for example, all the responses of one student were incorrect or exceeded
2000 ms), then that participant’s data were subsequently excluded from the analysis.

The main session consisted of 96 pairs of printed verbal stimuli, including seman-
tically related slang and common words (i.e., simultaneous prime words). For instance,
annymp (rus. “to up”’)—npunoouamso (rus. to raise), poga (rus. rofl)—xoxor (rus. laugh-
ter) etc., n=24); semantically unrelated slang and common words (e.g., ankyms (rus. to
up)—ucneus (rus. to bake), poga (rus. rofl)—mempaow (rus. a notebook), n=24), com-
mon words and non-words (e.g., npunoonsams (rus. to raise)—xauexum (nonword klighnt),
xoxom (rus. laughter) —exeepce (nonword ghverse), n=48). Complete experimental mate-
rials are available in the OSF repository (https://osf.io/fwgqn/?view_only=fdc243b7b9
164e1cbe5abb5a8afae4d0).

Both common and slang words were low-frequency’ lexical units of the Russian lan-
guage: the instances per million words (ipm) were 0.002-3.035 ipm for slang words and
0.152-9.6 ipm for common words. For each of the stimulus words, mean scores of valence,
arousal, dominance, and word familiarity were obtained from the study 1. The experimen-
tal design of the dual lexical decision task is presented in Fig. 3.

After completion of the dual LDT, participants were asked to fill out the GPIUS3.

Data Analysis
During data analysis we implemented mixed-effects models, using afex and mimhelpr

packages for R, descriptive statistics were estimated using psych package. To simplify
data analysis and interpretation of models, the dependent variable (RT) was standardized.

3 According to the General Internet Corpus of the Russian Language, word frequency for the stimulus
words did not exceed 10 ipm.
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Instruction (self-paced)

Fixation cross
in the center
(500 ms)

Blank
(500 ms)

word word
vs.
nonword word
in the center
(2000 ms)

Response
“a" — for word-word pairs only
“I" = for word-nonword pairs

Feedback

right! vs. wrong, or too slow!

(500 ms)

Fig.3 Experimental design of the dual lexical decision task (on the PsyToolkit online platform)

Practical significance of random effects is confirmed by intraclass correlation values for
RTs by participant and stimulus, that constitute 0,42 and 0,04 respectively. We considered
here only the random intercept model, because more complicated random slope models
had demonstrated convergence problems. Again, we used Satterthwaite’s approximation
and likelihood ratio tests (Xz) to assess significance of fixed effects. Complete analysis
code and data are available in the OSF repository (https://osf.io/fwgqn/?view_only=fdc24
3b7b9164e1cbeSabb5a8afae4d0).

Results and Discussion

For data analysis we used a linear mixed-effects model with standardized RT as a depend-
ent variable (4,660 reactions were analysed). To clean the data, responses to trials with
non-words, incorrect and too slow (over 2000 ms) responses were removed as irrelevant to
the tasks of this study. The current model includes several RTs predictors: GPIUS3, time
that participants spend on the Internet, gender, average Zipf coefficient for a pair of words,
type of word pairs (semantically related or unrelated), emotional connotation (including
valence, arousal, and dominance) of common and slang words obtained in Study 1. Ran-
dom effects of the participant and the stimulus on RT are also used in the model.

Residual analysis showed a symmetrical distribution close to normal and low heterosce-
dasticity, indicating that the basic assumptions needed to apply linear mixed effects models
were met. When testing the statistical significance of random effects in alternative models
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Table 4 Results of fixed effects analysis on reaction time in a linear mixed effects model

Fixed effects Estimate SE df t p(Satt) X2 (df=1) p( Xz )
Intercept 2,15 0,65 129,77 3,34 0,001

Preference for online social interaction 0,00 0,06 96,67 0,01 0,993 0,00 0,992
Mood regulation 0,14 0,05 96,70 2,68 0,009 7,48 0,006
Cognitive preoccupation -0,21 0,07 96,74 -2,92 0,004 8,86 0,003
Compulsive internet use 0,04 0,06 96,94 0,60 0,549 0,39 0,531
Negative Outcomes -0,01 0,08 97,11 -0,09 0,929 0,01 0,928
Time spent online (hours per day) -0,03 0,02 96,81 -1,39 0,169 2,05 0,152
Gender (male) 0,00 0,07 96,66 0,06 0,956 0,00 0,954
Average Zipf coefficient -0,22 0,05 38,56 —4,00 <0,001 16,22 <0,001
Type of word pairs (semantically -0,03 0,03 38,55 -1,25 0,219 1,84 0,175

unrelated)

Valence (common words) 0,12 0,05 38,40 2,38 0,022 6,40 0,011
Valence (slang words) -0,06 0,07 38,57 -0,86 0,396 0,89 0,346
Arousal (common words) 0,13 0,07 3835 1,72 0,094 3,45 0,063
Arousal (slang words) -0,13 0,11 38,75 -1,20 0,239 1,69 0,193
Dominance (common words) -0,30 0,12 38,56 -2,40 0,021 6,51 0,011
Dominance (slang words) 0,02 0,16 38,85 0,11 0,909 0,02 0,899

that included only one or both random effects (by comparing these models), we revealed
that both random effects are statistically significant (p <0.001).

The results of the analysis of fixed effects on word pairs RT are given in Table 4, which
indicates the presence of statistically significant effects of a number of factors.

Several significant effects were found, including the RT facilitation effects of cognitive
preoccupation (—0.21 SD with an increase in cognitive preoccupation per 1, p <0.01) and
average Zipf coefficient (—0.22 SD, p <0.001), as well as the RT inhibitory effect of mood
regulation (0.14 SD, p<0.01). The significant, but opposite, effects of emotional conno-
tation of common words were found, including the RT inhibitory effect of valence (0.12
SD, p <0.05) and facilitation effect of dominance (—0.3 SD, p <0.05). In addition, a slight
tendency of the RT inhibitory effect of arousal (0.13 SD, p=0.063) was found as well. At
the same time, no statistically significant effects of slang words’ emotional connotation on
RT were found.

General Discussion and Conclusion

The problem of specific lexicon processing in individuals with different group identities
or personal traits faces many theoretical and methodological obstacles. Affective neurolin-
guistics, as a field of study of language’s emotional content effects on cognitive processing,
needs a more detailed analysis of linguistic and psychological predictors of word recogni-
tion, including units of a specific lexicon.

In this study, we focused on two main objectives.

The first one was to analyze the effect of word familiarity and emotional state of
participants on the three SAM-scales (valence, arousal and dominance) of words. In
the first study we also sought to obtain normative ratings of Internet slang and common
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words (both semantically related and unrelated) on the three SAM-scales. The second
objective was to test the hypothesis about the RT facilitation effect of the emotional
connotation of common and slang words in a dual lexical decision task, while control-
ling other linguistic factors and participants’ propensity for PIU. So, we tested three
empirical hypotheses in two studies.

The first hypothesis about significant effect of word familiarity on emotional ratings
was fully confirmed: word familiarity was the strongest predictor of higher emotional
ratings of words by the all three SAM-scales (with the effect size ranged from 0.70 to
0.92 SD). At the same time, there was no significant effect of word type (slang vs. com-
mon words), as well as no effect of corpus-based word frequency (Zipf coefficient) on
word emotional ratings.

The second hypothesis about the contribution of participant’s emotional state was
partially confirmed. Emotional ratings on the arousal scale were influenced by nega-
tive affect: a more depressed, negative emotional state of the participant significantly
reduces word ratings on this scale. On dominance scores, an effect of both positive
and negative affect was revealed: that is, individuals with more pronounced affectiv-
ity in recent weeks rate the words higher on the dominance scale on average. At the
same time, there were no significant effects of participants’ affectivity on word valence.
Apparently, valence (with polar scales "negative"—"positive") acts as a relatively sta-
ble emotional connotative characteristic of word meaning, in contrast to arousal and
dominance.

The third hypothesis that emotional connotation of words may be the important predic-
tor of RT reduction for pairs of words in which one of them is a slang word after control-
ling for the influence of cognitive preoccupation in social networking was tested in study
2. One feature of Internet slang is its active use by young people in online communication,
which, under certain conditions, can cause problematic Internet use (PIU). On an explicit
and implicit level, in-depth knowledge of Internet slang can be a marker of such an addic-
tion. Our study 2 does not reveal any significant semantic priming effect (Fischler, 1977)
on RT to pairs of slang and common words when the prime of a less-familiar slang word
is a commonly used (albeit low-frequency) word. At the same time, corpus-based word
frequency (average Zipf coefficient for word pairs) turned out to be a significant predictor
of lexical decision facilitation. Common words with a more positive emotional connotation
(valence) were recognized slower. This fact is not in line with to the results of recent stud-
ies which have shown a facilitation effect on lexical decisions for positive words compared
to negative and neutral words (Barriga-Paulino et al., 2022; Estes & Adelman, 2008; Scott
et al., 2014; Vlasov & Sychev, 2018). As a tendency (p=0.063), a similar effect was also
observed for common words with a higher arousal. Surprisingly, dominance for common
words affected RT in the opposite direction: there was a statistically significant facilitation
in recognition of word pairs. Hence, emotional connotation of common words showed sig-
nificant but sometimes unexpected effects on RT.

The results of our study revealed a significant effect of two facets of PIU on word pairs
recognition, but they had the opposite directions. Individuals with a higher cognitive pre-
occupation with online communication responded to Internet slang words paired with com-
mon words significantly faster, while those more likely to use online communication for
mood regulation responded for word pairs significantly slower.

The results obtained can be interpreted in line with Richard Davis’ approach to deter-
mining general pathological Internet use (Davis, 2001). Individuals with a more pro-
nounced immersion in Internet communication are more likely to have a tendency to
implicitly recognize Internet slang without a clear effect of semantic priming (in our study,
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slang words with semantically related primes did not show a significant facilitation in a
lexical decision).

In a lexical decision task with emotion-laden online slang words, individual emotional
experience associated with online communication, probably elicit faster reactions to the
meanings of words with higher emotional experience scores, as confirmed by a number of
studies (Siakaluk et al., 2016; Vinson et al., 2013). Apparently, cognitive preoccupation
with social networking is associated not only with greater awareness of a specific lexicon,
but also with a richer emotional experience of using this lexicon. Also according to Davis,
depressive symptoms and loneliness can cause negative perceptions of social competence
in individuals suffering from general pathological Internet use. Depressive symptoms are
often associated with a decrease in overall productivity in solving various cognitive tasks,
including lexical decision tasks (Stip et al., 1994). Our results of study 2 showed a signifi-
cant increase in RT to pairs of words in individuals who demonstrated higher scores on the
GPIUS-3 mood regulation subscale. These findings seem reasonable in terms of a general
pathological Internet use model (Davis, 2001).

One of limitations of the study is that we used self-report scales for assessing PIU
instead of medical diagnosis. This was due to the fact that clinical diagnosing Internet
addiction is not yet widespread enough in Russia. Another limitation of the study is that
the procedure of participants’ recruiting for this study did not assure inclusion of highly
addicted people. Hence, most of participants showed low or moderate level of PIU.

In general, the results of the study showed that cognitive, emotional processing of lexi-
cal information and some individual characteristics of behavior made sense in lexical deci-
sion. This was confirmed by our earlier studies on the material of the Russian language
(Vlasov & Sychev, 2018). The emotional connotation of slang words obtained using the
rating method in Study 1 did not cause any facilitation in LDT in Study 2. This finding may
be explained by the lack of emotional connotation for slang words. Apparently, a higher
emotional connotation is attached to those lexical representations that are more familiar to
a native speaker, and this is typical for words with low frequency according to Zipf-value
(since all stimulus words were considered low frequency). In Study 2, we hypothesize that
correctly recognized pairs of Internet slang words with common words were recognized
significantly faster by individuals with greater cognitive preoccupation with Internet com-
munication due to the fact that this lexicon is part of their active vocabulary. This result can
shed light on the current social stratification of the Russian language based on the studied
material of Internet slang.

The studies of Internet slang processing and other youth sociolects can contribute to
cognitive research on social identity, value orientations, emotional experiences of native
speakers of a particular language, as well as for implicit diagnosing addictive behaviour.

Appendix 1

Stimuli and their characteristics used in Study 2.

No Stimulus 1 Stimulus 2 Type Word Word fre- Zipf Zipf average
frequency quency of coeff. coeff. of  Zipf coeff
of slang common of slang  common
word, ipm word, ipm word word

1 3abaHuTh 3aMapuHOBaTh 2 0,33 0,30 2,52 2,48 2,50
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No Stimulus 1 Stimulus 2 Type Word Word fre-  Zipf Zipf average

frequency quency of coeff. coeff. of  Zipf coeff

of slang common ofslang  common

word, ipm word, ipm word word
2 numKaxk CLKBAUTY 3 0,00 3,83 - 3,58 3,58
3 Makyuka aBa 2 1,00 0,28 3,00 2,45 2,72
4 joHrpua BbIUMTAHUE 2 0,01 0,31 0,85 2,49 1,67
5  rxBacik napker 3 0,00 1,89 - 3,28 3,28
6  wucrneyn CIIBUCHH 3 0,00 2,10 - 3,32 3,32
7 dun Mex 2 0,13 2,59 2,12 3,41 2,76
8  cmBome IPY30BHK 3 0,00 2,25 - 3,35 3,35
9  JOHATHUTH YHUUTOXATh 2 0,04 2,09 1,57 3,32 2,44
10 pacnucarbest JIUBHYTh 2 0,01 0,75 0,70 2,87 1,79
11 wypyn clBauce 3 0,00 0,26 - 2,42 2,42
12 cupanu TeTpajb 3 0,00 3,85 - 3,59 3,59
13 myn ten 2 0,09 2,71 1,97 3,43 2,70
14 kankan MmaH4 2 0,07 1,77 1,83 3,25 2,54
15 cBepno CTOH 2 0,90 0,26 2,96 2,41 2,68
16 noctuth B30MBaTh 2 3,04 1,99 3,48 3,30 3,39
17 BbIpesatb YUJIUTD 2 0,00 3,31 0,30 3,52 1,91
18 cBETUIBLHUK cuKpuIo 3 0,00 1,68 - 3,23 3,23
19  rxayuar JipoBa 3 0,00 5,75 - 3,76 3,76
20 YHHUTH rXBUEIT 3 0,00 1,24 - 3,09 3,09
21 pykas CKBYUTXE 3 0,00 4,64 - 3,67 3,67
22 4acoBHS TOMOOM 2 0,00 1,07 0,30 3,03 1,67
23 mbltecoc IXJIypKe 3 0,00 3,73 - 3,57 3,57
24 GajakoH CLIKBUTXTXE 3 0,00 9,60 - 3,98 3,98
25 oOcyxneHue Tpen 1 0,59 7,27 2,77 3,86 3,32
26  OTKIIIOYEHHE JIUCKOHHEKT 1 0,02 2,05 1,38 3,31 2,35
27 NpUNOAHSITDH anHyTh 1 0,02 0,73 1,34 2,86 2,10
28 cropuc OGHOBJIEHNE 1 0,03 5,68 1,51 3,75 2,63
29  ofcyxnueHue TXBUrX0 3 0,00 7,27 - 3,86 3,86
30 cuBuce OTKITIOUEHHNE 3 0,00 2,05 - 3,31 3,31
31 npupext HMHCTarpam 1 0,39 3,59 2,59 3,55 3,07
32  npuUnoaHsITh KIIUTXHT 3 0,00 0,73 - 2,86 2,86
33 podun XOXOT 1 0,03 1,02 1,41 3,01 2,21
34 oGHOBIIEHHE TXBOMILI 3 0,00 5,68 - 3,75 3,75
35 dueiim crop 1 0,18 7,51 2,26 3,88 3,07
36 crapuue OJITIBI 1 0,00 2,13 0,48 3,33 1,90
37 3anpammBarthb TyTJIATh 1 0,48 0,22 2,68 2,34 2,51
38 wuHCcTarpam CUBYIT 3 0,00 3,59 - 3,55 3,55
39 rxBepce XOXOT 3 0,00 1,02 - 3,01 3,01
40 cnop rxBap 3 0,00 7,51 - 3,88 3,88
41 crapume cuKpecr 3 0,00 2,13 - 3,33 3,33
42 xeitep HEHABUCTHUK 1 0,15 0,15 2,16 2,18 2,17
43  kByWu 3anpaluuBaTh 3 0,00 0,22 - 2,34 2,34
44 HeHaBUCTHUK CIIKBICLIK 3 0,00 0,15 - 2,18 2,18
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45 BIIOONEHHOCTh  KIIUTXJIT 3 0,00 9,07 - 3,96 3,96
46 araka rxjopsye 3 0,00 3,14 - 3,50 3,50
47 BMOOJNEHHOCTb  Kpall 1 0,11 9,07 2,04 3,96 3,00
48  ¢uyn araka 1 0,46 3,14 2,66 3,50 3,08
49 3a6aHHTH 3a6okupoBath 1 0,33 2,03 2,52 3,31 2,91
50 Bu3uTKa aBa 1 1,00 0,69 3,00 2,84 2,92
51 wu3noXeHne JIOHTPUJ 1 0,01 1,60 0,85 3,20 2,02
52 ¢up pacchbuika 1 0,13 1,84 2,12 3,26 2,69
53 [OHATUTH BHOCHUTb 1 0,04 2,68 1,57 3,43 2,50
54 3a0J0KMpOBaTh IXBOMCE 3 0,00 2,03 - 3,31 3,31
55 Bu3UTKa cupaurye 3 0,00 0,69 - 2,84 2,84
56 wu3NOXEHue rxpeinue 3 0,00 1,60 - 3,20 3,20
57 rxBaBie paccbuIKa 3 0,00 1,84 - 3,26 3,26
58 nuBHYTH TOKUHYTh 1 0,01 7,23 0,70 3,86 2,28
59 wmyn nap 1 0,09 2,93 1,97 3,47 2,72
60 ynapeHue ma"4 1 0,07 2,28 1,83 3,36 2,59
61 croH (panar 1 0,90 2,71 2,96 343 3,19
62 BHOCHUTH CUKBYU(] 3 0,00 2,68 - 3,43 3,43
63 MOKUHYTb TXJIEJII] 3 0,00 7,23 - 3,86 3,86
64 my6GauKkoBaTh MOCTUTh 1 3,04 1,82 3,48 3,26 3,37
65 nan CIIKBAJITE 3 0,00 2,93 - 3,47 3,47
66 Oe3fgenbHUYATL — YHJIUTH 1 0,00 0,50 0,30 2,70 1,50
67 cuseud yaapeHue 3 0,00 2,28 - 3,36 3,36
68 anar rXBayul 3 0,00 2,71 - 3,43 3,43
69  cukpyiam ny6JIMKOBaTh 3 0,00 1,82 - 3,26 3,26
70 Ge3genbHUYATL TXBUCIT 3 0,00 0,50 - 2,70 2,70
71 nanaHka TOMOOI 1 0,00 0,29 0,30 2,46 1,38
72 nauaHka CUKPYPK 3 0,00 0,29 - 2,46 2,46
73  Tpepn MUIKAK 2 0,59 3,83 2,77 3,58 3,18
74 3amMapuHOBaTh  TXPYJITX 3 0,00 0,30 - 2,48 2,48
75 IUCKOHHEKT napkeT 2 0,02 1,89 1,38 3,28 2,33
76 Makyuika KBeyBe 3 0,00 0,28 - 2,45 2,45
77 wucneyb arnHyTh 2 0,02 2,10 1,34 3,32 2,33
78 BBIYNTaHUE TXBUJITY 3 0,00 0,31 - 2,49 2,49
79 cropuc Ipy30BUK 2 0,03 2,25 1,51 3,35 2,43
80 rxBeuTx Mex 3 0,00 2,59 - 3,41 3,41
81 wmypyn JAUPEKT 2 0,39 0,26 2,59 2,42 2,51
82  yHMUTOXaTb cupoadd 3 0,00 2,09 - 3,32 3,32
83 pacnucarbes CLKpeHstye 3 0,00 0,75 - 2,87 2,87
84 (en rxBajie 3 0,00 2,71 - 3,43 3,43
85 kankaH clKpapB 3 0,00 1,77 - 3,25 3,25
86 Terpangb poca 2 0,03 3,85 1,41 3,59 2,50
87 CBEeTWJILHUK threiim 2 0,18 1,68 2,26 3,23 2,74
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88 cBepio rxJjuenMo6 3 0,00 0,26 - 2,41 2,41

89 B30MBaATH rxseM@ 3 0,00 1,99 - 3,30 3,30

90 omael npoBa 2 0,00 5,75 0,48 3,76 2,12

91 YuHUTH TYIJIUTh 2 0,48 1,24 2,68 3,09 2,88

92  xefitep pykas 2 0,15 4,64 2,16 3,67 2,91

93 mbuIECOC Kpar 2 0,11 3,73 2,04 3,57 2,80

94 BbIpe3aTh TXBEWUT 3 0,00 3,31 - 3,52 3,52

95 gacoBHs rXxjayTxe 3 0,00 1,07 - 3,03 3,03

96 ayn 6GaIKoH 2 0,46 9,60 2,66 3,98 3,32

Note. The Type column uses the following stimulus type coding: 1—for semantically related stimuli, 2—for
semantically unrelated stimuli, 3—for nonwords. The abbreviation "coeff." means coefficient
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