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“Depends on Who I’m Writing

To” —The Influence of Addressees
and Personality Traits on the Use of
Emoji and Emoticons, and Related
Implications for Forensic Authorship
Analysis

Karoline Marko*

Department of English Studlies, University of Graz, Graz, Austria

Converging towards or diverging from an interlocutor’s speaking style (i.e., linguistic
accommodation) has been investigated in many previous studies and is a highly relevant
phenomenon in forensic authorship analysis. Accommodation has also been linked
to personality traits, but there is still a lack of investigations of accommodation in
computer-mediated communication. The present study thus aims at examining in how
far emoiji use is subject to accommodation in casual online interactions, and how reliable
both emoji and emoticons are as markers of authorship. Further, this study is interested
in finding out about connections between both emoji and emoticon use and the Big Five
personality traits of agreeableness, emotional stability, conscientiousness, openness to
experiences, and extraversion. The results of the analysis show that the frequency of
emoji use is indeed strongly influenced by conversation partners, and that both emaji
and emoticon use correlate particularly with extraversion and agreeableness. Despite
the influence of conversation partners on emaji use, it can further be shown that emaji
and emoticons remain valuable markers of authorship to different degrees.

Keywords: linguistic style accommodation, authorship, forensic linguistics, instant messaging, experiment

INTRODUCTION

The introduction of emoji and emoticons has facilitated digital communication significantly (e.g.,
Danesi, 2016; Evans, 2017). For example, both emoji and emoticons are said to be substitutes for
non-verbal features such as facial expressions and gestures, which are common in face-to-face
interaction, but which digital environments are normally deprived of (e.g., Dresner and Herring,
2010; Skovolt et al., 2014; Gawne and McCulloch, 2019). The popularity of emoji in particular has
been increasing tremendously ever since their introduction back in 2011 (Evans, 2017), and it has
been estimated that 2-3 trillion emoji are sent in text messages every year (Goldman, 2018). Even
though the nature of many emoji is ambiguous and leaves much room for misinterpretation and
miscommunication (e.g., Miller et al., 2016, 2017), they provide clues to the addressee as to how the
respective message is to be interpreted (e.g., Ai et al., 2017). Their increasing popularity is therefore
hardly surprising.
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With their first recorded appearance in the early 1980s, the
emergence of emoticons pre-dates the emergence of emoji. It
is an important difference between emoji and emoticons that
the latter are created with regular keyboard characters, such as
colons, hyphens, and parentheses such as :-), while the former

are small pictorial images (e.g., ©). Thus, even though long lists
of pre-defined emoticons exist, there is no inherent limit to the
creativity of users and new emoticons can be generated easily
(Goldman, 2018). In contrast, emoji cannot be created at will,
even though individuals can submit suggestions for emoji to the
Unicode Consortium (Evans, 2017). According to Emojipedia
(2021), more than 3,600 different emoji exist as of September
2021, and once an emoji is accepted into the existing list, it is
never again deleted (Evans, 2017).

In forensic linguistic contexts, emoji and emoticons have been
investigated only marginally despite their popularity and wide-
spread use, but have been determined to be useful markers of
authorship (Sousa Silva et al., 2011; Marko, 2020). So far, studies
have investigated emoji or emoticons in isolated Twitter and
Instagram messages but have not addressed them in the context
of ongoing conversations between individuals. The present
study therefore sets out to investigate emoji and emoticons in
two important ways: firstly, it aims at examining whether or
not the use of emoji is influenced by interlocutors, i.e., whether
or not they are subject to accommodation. Accommodation
refers to “behavioral adjustments individuals make during
communication” (Bunz and Campbell, 2004, p. 13) toward or
away from their interlocutors (see, e.g., Giles, 1984; Coupland
and Giles, 1988; Giles et al., 1991; Gallois et al., 2005) and
has received little attention in the digital environment so far
(Hilte et al., 2020). Secondly, this is the first study to attempt
an attribution of individual chat messages to their respective
authors based solely on their use of emoji and emoticons in
order to reveal how consistent and possibly individuating the
use of these multimodal features is. Thus, the contributions
of this study are manifold: it increases our knowledge about
accommodation in digital environments while simultaneously
expanding our knowledge of emoji and emoticons in
computer-mediated communication, as well as their role in
authorship analysis.

LITERATURE REVIEW

Forensic authorship analysis concerns itself with questions
about unknown authorship, for example through authorship
comparisons and authorship or sociolinguistic profiling (e.g.,
Coulthard et al, 2017). In authorship comparison tasks, texts
of known and unknown authorship are compared in order to
establish whether the authors of the investigated texts are the
same or different (e.g., Ehrhardt, 2018, 2021); in authorship
profiling tasks, texts of unknown authorship are analyzed to
extract sociodemographic features of the author based on
their language use (e.g., Nini, 2018a). While many studies of
authorship analyses deal exclusively with non-digital texts (e.g.,
Mosteller and Wallace, 1964; Svartvik, 1968; Holmes, 1994;
Coulthard, 2003; Nini, 2018b), modern authorship analysis is

increasingly concerned with digital forms of communication
(see, e.g., Layton et al, 2010; MacLeod and Grant, 2012;
Grant, 2013; Wright, 2013; Johnson and Wright, 2014; Rocha
et al, 2016). Digital texts such as social media posts, text
messages, or instant messaging chats are not only known to
be extremely short (Layton et al., 2010), but also to contain
features other than traditionally linguistic ones. That is, language
used in digital media is complemented by multimodal and
paralinguistic features such as capital letters to indicate shouting
(e.g., Zappavigna, 2013; Page et al., 2014), expressive lengthening
to reflect tone of voice (McCulloch, 2019), and emoji and
emoticons to convey emotions, gestures, and facial expressions
(e.g., Gawne and McCulloch, 2019). While the emergence of these
features has enriched digital communication (McCulloch, 2019),
it has also increased the need for traditional authorship analysis
methods to be adapted to new environments (MacLeod and
Grant, 2012). Thus, several authors have begun to incorporate
digital data into their methodologies and to test existing ones
in digital environments and within the constraints imposed by
some platforms, such as character limitations (e.g., Orebaugh
and Allnutt, 2009; Layton et al., 2010; MacLeod and Grant, 2012;
Grant, 2013; Ishihara, 2017).

Previous accommodation research has shown that speakers
and writers alike adapt their speaking and writing styles to their
interlocutors in a variety of different on- and offline contexts
(see, e.g., Bunz and Campbell, 2004; Gnisci, 2005; Michael and
Otterbacher, 2014; Muir et al., 2016, 2017; Shin and Doyle,
2018; Hilte et al., 2020). This means that speakers and writers
(unintentionally) change their speaking and writing styles in
order to appear more similar to their interlocutors if they
want to increase solidarity with their conversational partners
(convergence), or to appear less similar to achieve dissociation
from their conversational partners (divergence) (Giles et al,
1991). Studies in the area of linguistic accommodation have
revealed that a large variety of features, such as speech rate,
pauses, utterance length, phonological variants, gaze, response
latency, posture, and joking, among others, can be subject to both
convergence and divergence (see, e.g., Bales, 1950; Matarazzo
et al., 1968; Mauer and Tindall, 1983; Street, 1983; Aronsson
et al.,, 1987; Watt et al.,, 2010). Further, it has been shown that
convergence and divergence can be symmetrical or asymmetrical
(i.e., one or both conversational partners accommodate their
linguistic behavior), upward or downward (i.e., toward or away
from a prestigious variety or dialect), full or partial, and subjective
or objective, among others (Giles et al., 1991).

Research in the area of communication accommodation
theory (CAT) has revealed that accommodation affects non-
verbal and paralinguistic features as much as linguistic ones.
Despite the general lack of studies investigating accommodation
effects in online formats, a few research teams have taken on
the task to consider emoji in terms of accommodation. One
such study by Kroll et al. (2018), for example, has investigated
emoji conversion in instant messaging. While their study only
focuses on emoji accommodation in relation to social hierarchies,
it does reveal accommodation effects in emoji use, showing that
individuals converge toward their interlocutor’s use of emoji if
they perceive their conversation partners to possess a higher
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TABLE 1 | Information on the participants.

All participants Emoji condition = Non-emoji
condition
Age Mean: 23.1 Mean: 23.8 Mean: 22.5
(Range: 19-29) (Range: 20-29) (Range: 19-28)
Gender 9 males/34 6 males/16 3 males/18
females females females
Education 23 High school, 7 14 High school, 5 18 High school, 2
BA, 4MA BA, 3MA BA, 1 MA
“Normal” emoji Mean: 3.1 (on a Mean: 3.3 (on a Mean: 2.9 (on a
use scale from 0-4) scale from 0-4) scale from 0-4)

“Normal” emoticon Mean: 2.4 (on a
use scale from 0-4)

Mean: 2.5 (on a
scale from 0-4)

Mean: 2.3 (on a
scale from 0-4)

hierarchical status in comparison to themselves. Furthermore,
Fullwood et al.’s (2013) research on convergence in the use of
emoji! in online chatrooms has found tendencies for men to
converge toward women’s use of emoji more so than vice versa.
The present study aims at contributing to this line of research by
investigating effects of accommodation on emoji in casual digital
interactions regardless of hierarchy and age or gender.

Recognizing accommodation effects and possessing
knowledge about which linguistic features are susceptible
to accommodation can be particularly crucial in authorship
analysis tasks that involve dialogic forms of texts. It can, for
instance, be critical to know which features are particularly
susceptible to accommodation and are thus require careful
consideration and treatment in authorship comparison tasks.
Accommodation effects have also been observed and investigated
in terms of individuals’ personality traits. For example, Muir
et al. (2016) have revealed that “individuals with a particular
configuration of personality traits were especially likely to
deviate from the common pattern of divergence” (p. 23)—that is,
individuals with high self-confidence, a distinct self-monitoring
ability, an exploitative interpersonal style, low scores on
agreeableness (i.e., little concern with being liked by others), and
low concern for social approval were less likely to accommodate
their linguistic behaviors to others. This knowledge can be
useful in sociolinguistic profiling and can provide cues to the
investigated author’s personality.

Connections between the use of emoji and personality traits
have also been found in previous studies. In 2018, for example,
Li et al. (2018) studied personality traits and emoji use. Their
findings indicate that the personality trait of openness to
experiences is not related to emoji use, but that high scores on
conscientiousness are correlated with lower use of emoji, while a
high score on agreeableness is related to higher use of emoji. In
their analysis, extraversion is inversely related to emoji use (i.e.,
highly extraverted individuals use fewer emoji). Marengo et al.
(2017), in contrast, have investigated particular types of emoji
and have found, for instance, that emoji are strongly related to
emotional stability, extraversion, and agreeableness. For example,

"While the title suggests that the research investigates emoticons, the focus of the
study is in fact on emoji.

individuals scoring high on neuroticism (i.e., emotional stability)
particularly favor emoji that convey strong emotions, while
high scores on extraversion are linked to the use of positively
connoted emoji. Even though the use of emoticons has also been
investigated in relation to personality features, no comparable
results have been obtained (Oleszkiewicz et al., 2017). This line
of research has been deemed important in forensic authorship
analysis, which is why the connections between emoji and
emoticon use will also be investigated in this paper through the
use of the Ten-Item Personality Inventory (Gosling et al., 2003),
which is based on the Big Five Personality Traits (e.g., Roccas
et al.,, 2002) and has previously been used in linguistic studies.

Based on the literature review, the following research
questions were generated for this study:

(1) Is the use of emoji subject to linguistic accommodation in
casual instant messaging?

(2) How does the use or lack of use of emoji influence the
interlocutor’s level of comfort and the perceived naturalness
of the conversation?

(3) How is the use of emoji and emoticons related to features
of personality?

(4) Is the use of emoji and emoticons in digital conversations
distinctive enough to attribute messages to the correct author?

METHODOLOGY

The approach taken in this paper is experimental in nature. The
experiments took place in the spring and fall semesters of 2021
and involved a 15-20-min online interaction between two people
unknown to each other, followed by a short 5-min questionnaire
created and distributed with Google Forms. In total, 46 university
students (largely undergraduate) participated in this project (see
Table 1 for demographic information), resulting in a total of
23 conversations (11 in the emoji condition, 12 in the non-
emoji condition). The vast majority of participants (86%) are
L1 German speakers, with the remaining 14% being L1 speakers
of Bosnian (4.7%), Croatian (4.7%), and Slovenian (4.7%?2). All
participants have a command of English on at least the B2
level of the Common European Framework of Reference for
Languages (CEFR) (Council of Europe, 2021), as this is the level
of knowledge required to pass school-leaving exams in Austria,
and the level required to study English on a university level.
Even though it has been shown that emoji use is culture-specific
(e.g., Guntuku et al,, 2019), it has also been shown that emoji
semantics are generally preserved in a variety of languages (e.g.,
Barbieri et al., 2016). It is thus not believed that the participants
L1’s or their cultural backgrounds have a strong influence on the
goals of the study. Since the data is not normally distributed,
Mann-Whitney-U-Tests for significant differences and Spearman
for correlations were used, and the statistical analyses were
computed with SPSS 26.

After signing up for participation on a voluntary basis but
within the frame of a course, each student was paired with
another one, and one of the students in each pair was randomly

2The values not adding up to 100% is due to rounding.

Frontiers in Communication | www.frontiersin.org

March 2022 | Volume 7 | Article 840646


https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

Marko

“Depends on Who I'm Writing To”

calm, poised,
emotionally stable

yetiring, reserved
cautious

7

down-to-earth,
insensitive,
cautious

iFresponsible,
disorganized,
unscrupulous

jrritable, ruthless,
suspicious,
inflexible

Neuroticism
(Emotional
Stability)

Extraversion

Openness to
experience

Conscientiousness

Agreeableness

anxious, depressed,
angry, insecure

sociable, talkative,
assertive, active

Intellectual,
imaginatives
sensitive, open-
minded

careful, thorough,
responsible,
organized,
scrupulous

good-natured,
compliant, modest,
gentle, coopefativg

FIGURE 1 | Model of the Big Five personality traits (based on Roccas et al., 2002, p. 792-793).

chosen as the conversation leader. The conversation leader,
in contrast to the non-leader, received one of two possible
sets of instructions. In Condition 1, the emoji condition, the
conversation leader was asked to intersperse the interaction with
as many emoji as they would perceive natural. In Condition
2, the non-emoji condition, the leaders were instructed not
to use any emoji or emoticons at all. No restrictions were
imposed on the topics of the interactions, but all participants
talked either about hobbies and their free time, or their fields
of studies and work. Thus, it was possible to keep the influence
of the discussed topic on the use of emoji and emoticons to
a minimum. Prior to the experiment, none of the participants
received explicit information about the purpose of the study
being an investigation of their use of emoji. This was done in

order to prevent any biases in the conversations (e.g., O'Leary,
2014), and to keep the interactions as natural as possible in spite
of the experimental setting.

The interactions took place on a university-internal platform
called “Unimeet;” which the participants were asked to access
with their phones. Each participant was also provided with a user
ID upon registration so that they would not use their real names,
since previous research has shown that knowing the other person
or their gender can influence the use of emoji and other linguistic
features (e.g., Turner et al., 1995; Fullwood et al., 2013; Hilte et al.,
2020). In order to allow for a natural and easy use of emoji, the
participants were asked to access the chatroom with their phones
rather than their computers. Data from participants who did not
follow one or more of the instructions (e.g., if they provided their
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TABLE 2 | Ten-Item Personality Inventory (adapted from Gosling et al., 2003, p. 525).

“l see myself as...” Disagree Disagree

strongly moderately

Disagree a little

Neither agree Agree
nor disagree moderately

Agree a little Agree strongly

1 2 3

4 5 6 7

Extraverted,
enthusiastic
(Extraversion)

Critical,
quarrelsome
(Agreeableness, R)

Dependable,
self-disciplined
(Conscientiousness)

Anxious,
easily upset
(Emotional stability, R?)

Open to new experiences,
complex

(Openness to new
experiences)

Reserved, quiet
(Extraversion, R)

Sympathetic, warm
(Agreeableness)

Disorganized,
careless
(Conscientiousness, R)

Calm,
emotionally stable
(Emotional stability)

Conventional,
uncreative
(Openness to new
experiences, R)

a“R” indicates that the score for this trait has to be interpreted reversely, i.e., a high score on a trait reflects a low level of the respective feature. In order to facilitate the evaluation and
interpretation of the results, the scores for the reversed features have been aligned with the “normal,” non-reversed features (i.e. scores of 7 are treated as scores of 1, etc.).

names instead of their user IDs, or did not use their phones) was
excluded from the analysis. Thus, the dataset was left with 43
participants, i.e., 21.5 chats.

The follow-up questionnaire, the link to which was sent to
the participants after the conclusion of their online interactions,
included ten questions with a Lickert scale that asked the
participants to rate themselves in terms of the Big Five personality
criteria (e.g., Roccas et al,, 2002, see below). Due to the frame
and focus of the study, only the short version of the Big Five
Personality questionnaire, the Ten-Item Personality Inventory,
or TIPI (Gosling et al., 2003), was implemented. Subsequently,
the participants were asked to rate the conversations in terms of
their perceived naturalness and level of comfort, and to provide
some background information about themselves, such as age,
gender, level of education, and ‘normal’ amounts of emoji and
emoticon use. Lastly, in a follow-up reflection on the task which
formed a part of the course, the participants provided useful
and valuable insights into their own use of emoji. Some of

these comments will also be used to support the findings in the
discussion section.

Big Five Personality Traits

In the field of psychology, the Big Five personality traits model
is considered to be the “dominant approach for representing the
human trait structure today” (Roccas et al., 2002, p. 789). The
five factors included in this model are neuroticism, extraversion,
openness to experience, conscientiousness, and agreeableness
(see Figure 1).

Usually, an analysis of the Big Five personality traits is rather
time-consuming. Thus, Gosling et al. (2003) have devised a
short version of the Big Five questionnaire, called the Ten-Item
Personality Inventory (TIPI) (see Table 2). This short version
is particularly useful in studies that are under time pressure,
and/or studies whose main focus of investigation is not in the
area of psychology. It has been used in at least one other study
investigating relationships between emoji use and personality
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TABLE 3 | Number of turns per individual (emoji condition).

Name Turns
BP_021 20
ED_009 10
EL_043 22
LL_030 13
PP_028 17
UL_003 24

traits (e.g., Marengo et al., 2017). Gosling et al.’s (Gosling et al.,
2003) own analysis has shown that despite the brevity of the
questionnaire, it is sufficient to evaluate individuals’ personality
traits with acceptable reliability.

Authorship Attribution

In order to investigate whether or not emoji and emoticons
remain valid markers of authorship despite outside influence
through conversation partners, a mock authorship attribution
task was designed. For the mock authorship attribution task,
which focuses solely on the use of emoji and emoticons, the
data was prepared as follows: for each non-leader in the emoji
condition, the data was divided into two files with each file
containing roughly the same number of turns. Only non-leaders
who used four or more emoji spread across the chat protocol were
deemed suitable for the analysis. Thus, the data of six individuals
remained in the corpus. Table 3 shows the distribution of turns®
per individual in the dataset used for the authorship analysis.
Other authorship markers were excluded from the analysis in
order to evaluate the performance of emoji and emoticons in
authorship tasks in isolation.

Afterwards, the used emoji and emoticons were coded by
the author in MaxQDA according to their types based on their
Unicode Codes (e.g., U + 1F970%, “Smiling Face with Hearts”),
and, based on the classification system used in Marko (2022),
the emoji were additionally coded according to their functions®
and special features of use, i.e., whether they were used in
compositions (i.e., the adjacent use of different emoji), strings
(i.e., the adjacent use of the same emoji), or by themselves (i.e.,
stand-alone). A total of 122 codes were assigned in the dataset
used in the present analysis.

Finally, a similarity matrix and map based on Jaccard’s
Coefficient was devised in order to see how similar or different
the two sections of the chat protocols by the same author are
to each other based solely on the used emoji and emoticons. In
detail, this means that it was the aim of this part of the analysis

3 A turn refers to a single contribution by one speaker/writer (Pridham, 2001; Clift,
2016).

#Codes such as these are provided by the Unicode Consortium for each emoji to
make them uniquely identifiable (e.g., Emojipedia, 2021).

5Complementation (non-redundant meta-comments to convey an idea not
encoded in the words, or used for politeness), Substitution (emoji that
replace individual words), Contradiction (emoji to contradict the message),
Reinforcement (redundant repetition of an idea that is encoded in the language
and replicated through the emoji) (see, e.g., Zanzotto et al.,, 2011; Danesi, 2016;
Evans, 2017; Herring and Dainas, 2017; Schneebeli, 2017; Giannoulis and Wilde,
2020; Siever, 2020).

to probe whether parts of the same chat protocol would be more
similar to each other than to parts of chat protocols of different
writers. Texts that appear close to each other on the map or
that receive a score close to 1 in the matrix are considered more
similar than texts that appear further apart or that receive a score
close to 0. Both similarity and distance-based measures have
previously been tested and used in forensic linguistic authorship
analyses (see, e.g., Gomaa and Fahmy, 2013; Kocher and Savoy,
2017; Lopez-Escobedo et al., 2016), and Jaccard’s Coefhicient, a
similarity measure, was found to be particularly useful for short
texts (see, e.g., MacLeod and Grant, 2012; Grant, 2013; Johnson
and Wright, 2014; Nini, 2018; Marko, 2020), which is why it was
chosen for the present analysis as well.

Ethical Considerations

In order to protect the participants’ identities, they were provided
with individual IDs consisting of two letters (their initials) and a
number (e.g. XY_001). The participants were instructed not to
reveal their names or gender in the interactions to prevent biases,
as was mentioned above. The chat protocols are stored only in
anonymized form and are not accessible by anyone besides the
researcher. The provided examples are verbatim, since the data
was not taken from online platforms and reverse identification of
individuals is impossible (Ayers et al., 2018). Further, the topics of
the discussions (i.e., work, hobbies, studies, etc.) are not deemed
particularly sensitive, and therefore no harm for the participants
is to be expected (Oliver, 2010).

ANALYSIS AND RESULTS

Before investigating the data more closely, an overview of some
general findings relating to emoji and emoticon use in the
investigated dataset will be given. As Table 4 shows, the use of
emoji is vastly more common in the emoji condition compared
to the non-emoji condition, while the use of emoticons does not
seem to be influenced by the condition the participants were
assigned to (p = 0.752). It has to be kept in mind, however,
that the participants only received explicit instructions to use
emoji but not emoticon use, which would have required a third
experimental group (i.e., an emoticon condition) and would have
made the experiment too complex. An experiment with this
condition is thus left to future research.

Further, no significant differences were found between the
emoji and non-emoji condition for both the perceived level of
comfort (p = 0.412) and naturalness of the interaction (p =
0.941). However, effects of emoji use on the non-leaders’ level
of comfort are still visible: In the emoji condition, the level
of comfort shows a moderate (yet not statistically significant)
correlation of 0.486 (p = 0.130) with emoji use (see Figure 2).
Due to the fact that only two emoji were used by the non-leaders
in the non-emoji condition, no correlations for this groups were
found. In relation to emoticon usage, it was found that while
non-leaders in the emoji condition felt less comfortable the
more emoticons they used (—0.375), the non-leaders in the non-
emoji condition felt more comfortable the more emoticons they
used (0.308).
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TABLE 4 | Overview of results.

All participants

Non-leaders

Emoji-condition

Non-emoji condition

Emoji-condition

Non-emoji condition

Emoaji Total: 216 Total: 2 Total: 54 Total: 2
Mean 9.8 Mean: 0.1 Mean: 6 Mean: 0.2
Range: 0-24 Range: 0-2 Range: 0-16 Range: 0-2
Emoticons Total: 31 Total: 35 Total: 19 Total: 35
Mean: 1.4 Mean: 1.7 Mean: 2.1 Mean: 3.2
Range: 0-6 Range: 0-21 Range: 0-6 Range: 0-21
Level of comfort Mean: 2.22 Mean: 1.9 Mean: 2.8 Mean: 2
Range: 1-5 Range: 1-4 Range: 1-5 Range: 1-4
Naturalness Mean: 2.1° Mean: 2.4 Mean: 2.2 Mean: 2.2
Range: 1-4 Range: 1-4 Range: 1-4 Range: 2-3

40n a scale from 1 to 5, with 1 as very comfortable, and 5 as least comfortable.
bOn a scale from 1 to 5, with 1 as very natural, and 5 as unnatural.

6
5
£ 4
£
g 3
G
g 2 TS
k-
1 e
0
0 2 4 6
FIGURE 2 | Level of comfort in relation to emoji use (emoji condition).
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In terms of naturalness, a slight effect of emoji and emoticon
use can also be observed. In the emoji condition, the non-leaders
felt the conversations to be more natural the more emoji (0.252)
and emoticons (0.237) they used. The tendency in the non-emoji
condition is similar yet weaker (emoji: 0.149; emoticons: 0.082).

Emoji: Accommodation Effects

As mentioned above, the difference in emoji use between the
emoji and non-emoji condition is salient. The boxplots in
Figure 3 illustrate the statistically significant difference of p =
0.001 in the non-leaders’ use of emoji in both the emoji and
non-emoji conditions. This result indicates that in the emoji
condition, the non-leaders, who did not receive any instructions

about their use of emoji, used a significantly larger number of
emoji than the non-leaders in the non-emoji condition, in which
the conversation leaders were prohibited from using emoji. These
findings show that at least the frequency with which emoji are
used might be highly susceptible to outside influence (i.e., factors
other than personal preferences).

Further credibility for the effect of the leaders’ use of emoji
(or lack thereof) is provided by the self-reported frequencies®
of emoji and emoticon use by the participants, which is similar

SWhile it is known that self-reports are frequently biased and subjective (see, e.g.,
Koziol and Burns, 1986; Mehta et al., 2016), such self-reports still present a valuable
source of information.
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FIGURE 3 | Non-leaders’ emoji use according to condition.

Condition (1=Emoji, 0= non-emoji)

across all investigated groups. Participants were asked to rate
their normal use of emoji and emoticons on a scale from 0 to
4, where 4 indicates a very frequent use and 0 indicates a lack of
use. Overall, the participants rated themselves as being frequent
users of emoji (mean: 3), but less frequent users of emoticons
(mean: 2.4). No considerable differences emerged between the
investigated sub-groups. That is, the non-leaders in the emoji
conditions reported frequent use of emoji (mean: 3.4) and slightly
less frequent use of emoticons (mean: 2.4). Similar values are
reported by the non-leaders in the non-emoji condition (mean
normal emoji use: 2.3; mean normal emoticon use: 2.9). These
self-reports support the argument that the conversation leaders’
behavior considerably influenced the non-leaders’ behavior to use
or refrain from the use of emoji in the conversation, as despite
the similarities in the self-reported, “normal” emoji use, the use
of emoji differs significantly depending on whether the leader of
the conversation used emoji or not.

In order to illustrate how the use of emoji differed in the
emoji and non-emoji condition, two examples will be given.
Example (1) is taken from the interaction between FK_029,
the conversation leader, and LL_030, the non-leader. In this
conversation, the leader was instructed to use as many emoji
as they would find natural. No changes have been made to the
transcripts and errors in the transcripts are the participants’ own.

Example (1): LL_030 (non-leader) & FK 029 (leader)
(Emoji Condition)

[13:00] LL_030: Hello!

13:00] FK_029: Hey &

[13:00]

[13:01] LL_030: How are you today? &

[13:01] FK_029: I'm fine. A little tired, but okay. You? :)
[13:02] LL_030: I'm good. Also a little tired from uni but that’s
nothing new &

[13:02] FK_029: Haha yep &'

[13:02] FK_029: What have you been doing today? Have you
already been at uni?

[13:04] LL_030: I had a lesson in the morning and after it
was over, I went to Hilmteich to relax and enjoy the sunny
weather. Then I went home and I've been studying until now
& and you?

[13:06] FK_029: Ok, sounds nice € I don’t have lessons on
Wednesday. I've also been studying until now &

[13:06] FK_029: What have you been studying?

[13:07] LL_030: No classes on Wednesdays also sounds

very good ©
[13:07] LL_030: I've been studying Pedagogical Psychology for
an exam on 8. November. And you?

[13:08] FK_029: Sounds interesting & I've been studying
Latin

This short excerpt of the interaction between FK_029 and LL_030
illustrates that already in the opening of the interaction, emoji
are used by both interactants. As the leader of the conversation,
FK_029 opens with an emoji and therefore indirectly invites
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their interlocutor to use emoji as well. As can be seen, almost
every turn in this interaction contains at least one emoji.
In contrast, consider Example (2), which is taken from a
conversation in the non-emoji condition between KM_031, the
leader, and MM_032, the non-leader. Next, consider Example
(2), which provides insight into a prototypical interaction in the
non-emoji condition. Even though the interaction is lively and
vivid, neither interactant uses any emoji at all throughout the
whole conversation.

Example (2): MM_032 (non-leader) & KM_031 (leader)
(Non-emoji Condition)

[13:56] MM_032: Hey, how are you?

[13:56] KM_031: Hey, how are you doing?

[13:56] MM_032: Fine, thanks!

[13:56] KM_031: I'm fine thanks!

[13:57] KM_031: What are you up to today?

[13:57] MM_032: Great to hear. I do have class at a quarter
past three, but otherwise not much, how about you?

[13:59] KM_031: Me too, and afterwards another,
Wednesdays are my busiest uni days. Looking
forward to tomorrow though, free all day to clean my
new flat!

[14:00] MM_032: Oh that sucks, it’s quite the opposite with
me, Wednesdays are not that busy. Did you move to Graz just
now, or are you moving from one flat to another?

[14:01] KM_031: From one flat to another, but I love cleaning
and now I can decorate everything they way I want to!

[14:01] KM_031: So really looking forward

[14:02] MM_032: I understand, seems pretty nice! Where are
you originally coming from?

[14:02] KM_031: I'll have plenty of space for all my plants
and books

[14:03] MM_032: So you like to read? Me too!

[14:04] KM_031: ’'m from Tyrol, but I've been living in
Graz for five years now and hardly ever go home except for
Christmas and special occasions

[14:04] KM_031: Nice! Do you have a favorite author?
Or genre?

Below, three more examples will serve to illustrate patterns that
are deviant from the two examples above and that do not fit
into the line of argumentation that it is only the leader of the
conversation that influences the emoji use of the interlocutor.
Example (3), which is taken from a conversation in the emoji
condition, shows JM_014, the non-leader, resistant to PG_013’s,
the leader’s, use of emoji. Only in line [09:12] when the
interaction shifts toward JM_014’s hobbies did they use an emoji.

Example (3) PG_013 (leader) & JM_014 (non-leader)
(Emoji Condition)

[09:04] TM_014: Hi

[09:05] PG_013: Hi, how are you doing today? &

[09:05] JM_014: I slept pretty badly, but I'm fine. What

about you?
[09:08] PG_013: I'm also a little bit tired, but nothing that a

coffee can’t fix & do you have any big plans today?

[09:10] JM_014: Good point about the coffee, haven’t had one
yet. ‘No big plans, just a mercilessly average Wednesday ahead
of me, but that’s alright

[09:10] JM_014: Do you have any big events ahead of you?
[09:11] PG_013: what is an average Wednesday for you?
]
]

[09:12

[09:15] PG_013: tbh that sounds really average to me & so
you’re really sporty, do you have like a favorite sport you
do? ¥

[09:17] JM_014: Not that sporty really haha, I go bouldering
pretty often, used to do climbing competitively as a kid
[09:20] PG_013: that’s cool, I tried bouldern once and my
hands were numb the next day & where do you go bouldering
in graz?

JM_014: A lecture, a seminar and a trip to the gym &

Example (4) illustrates a different phenomenon: as the non-
leader, BP_021 does not use any emoji throughout the whole
conversation, but uses a total of six emoticons, of which the leader
uses none. In this case, however, it has to be pointed out that the
leader does also not use many emoji in the conversation, even
though they opened the conversation with one. Therefore, they
have indirectly invited their interlocutor to use emoji as well.
Even though the leader’s use of emoji is sparse, it is of interest
to observe that the non-leader persists in their use of emoticons
despite not receiving any from the leader, and further that the
non-leader does not switch to the leader’s use emoji at any point
in the conversation.

Example (4): AS_022 (leader) & BP_021 (non-leader)
(Emoji Condition)

[10:00] AS_022: Hi &

[10:00] BP_021: Hi there!

[10:00] AS_022: Terrible weather isn’t it?

[10:01] BP_021: No not really - right now the sun is shining. I
suppose the sun isn‘t shining where you are right now ;)
[10:01] AS_022: Yes. It’s very windy.

[10:02] BP_021: I haven‘t been outside today, but I can clearly
see that it's windy outside

[10:02] AS_022: What’s your favorite TV show if I may ask?
[10:03] BP_021: Well that came out ouf the blue n I'd say it is
brooklyn 99. Do you know it?

[10:03] BP_021: What's your favorite show?

[10:03] AS_022: T have heard about it. But I wouldn’t be able
to tell you anything about it ©

[10:04] BP_021: You should really watch it sometime! It's
reeeeally funny!

[10:04] AS_022: My favorite show would be criminal minds. I
know very basic. But I do love it.

[10:05] BP_021: Ooouu! That's nice too! What about Bones?
[10:05] AS_022: I shall give Brooklyn 99 a try then

[10:05] AS_022: Omg I love Bones

The last example, Example (5), is taken from an interaction
in the non-emoji condition. As the leader, KG_015, refrains
from the use of either emoji or emoticons, but interestingly, the
non-leader, DR_016, persists to intersperse the interaction with
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emoticons despite not receiving any back from the leader. In
total, DR_016 uses 16 emoticons across the whole conversation.
It can be seen that DR_016 does not give up the use of emoticons
at any point, indicating their persistence and confidence in their
use of emoticons.

Example (5): KG_015 (leader) & DR_016 (non-leader) (Non-
emoji Condition)

[11:00] KG_015: Hello

[11:00] DR_016: I'm ready :)

[11:00] KG_015: Great, how are you today?

[11:01] DR_016: a little bit stressed.. it's a busy day for me
[11:01] DR_016: how are you today?

[11:01] KG_015: I'm sorry to hear that. What are you
busy with?

[11:01] KG_015: I'm good thank you. Just finished breakfast.
[11:02] DR_016: different uni courses.. I have a tight schedule
on Wednesdays

[11:02] KG_015: I totally know how you're feeling. Uni can be
overwhelming at times.

[11:02] DR_016: oh that's nice :) what did you have for
breakfast? I'm looking for ideas :D

[11:02] KG_015: How many classes are you taking
this semester?

[11:03] KG_015: I cut up an apple, sprinkled some cinnamon
on it and had some coffee, nothing too special.

[11:03] DR_016: 13 maybe.. and my internship at school
[11:03] KG_015: Woooow that's a lot!

[11:04] DR_016: sounds good :) bet it tasted like Christmas
[11:04] KG_015: Yes! Love me some apples with cinnamon
[11:04] KG_015: Are you looking forward to Christmas?
[11:04] DR_016: I hear that a lot :D but sometimes I feel like
I’'m not doing enough :(

The previously reported analyses have shown that the use of
emoji by one person (in that case, the leader) influences the
number of emoji used by the other person. However, as Examples
(3) to (5) have shown, some non-leaders displayed a different
behavior that did not fit the predicted pattern. Thus, the question
arises as to which other factors, such as personality traits, have
an influence on whether or not an individual adopts another
person’s use of emoji. For example, as reported in previous
studies, extraversion and agreeableness have been found to be
related to the use of emoji (e.g., Li et al., 2018; Marengo et al.,
2017), and certain constellations of personality traits have been
shown to have an influence on whether or not individuals
converge toward their interlocutors’ speaking or writing styles
(e.g., Muir et al., 2016). It is therefore critical to examine whether
personality traits, such as the desire for social approvement (i.e.,
agreeableness), or level of extraversion also influence how likely
it is that a person converges toward or diverges from another
person’s use of emoji and whether these constellations can explain
the deviant patterns observed in some non-leaders. This question
will be investigated in more detail subsequently.

Emoji: Personality Effects
In order to answer the question of how personality traits
influence the use of emoji, the participants’ scores on the TIPI are

evaluated in relation to their emoji use. Across all participants,
the only trait that shows a correlation with emoji use is emotional
stability (0.274). No correlation was found for any of the other
features. In respect to emoticon use, however, the personality trait
of agreeableness shows a similarly slight positive correlation of
0.233 (see Table 5).

Since half of the participants were explicitly instructed to
use or not use emoji, it is of higher value to examine more
closely only the use of emoji of those participants who did
not receive instructions about neither emoji nor emoticon use
(i.e., the non-leaders). As Table 5 shows, the results are stronger
when the leaders are excluded: there appear to be moderately
strong correlations between emoji use and agreeableness (0.507),
and emotional stability (0.456), as well as slightly weaker but
still moderate correlations with openness to experiences (0.363).
Only the personality trait of emotional stability appears to have
a moderate effect (0.305) on the frequency of emoticon use,
followed by a slightly weaker effect of extraversion (0.208).

Even though the conversation leaders in the emoji condition
received the explicit instruction to use emoji, they were neither
told how many nor which types to use. That is, they were free
in their choice of emoji in both quantity and quality. Thus, it
is still valuable to investigate whether the number of emoji used
correlates with personality traits, even though these results have
to be interpreted more carefully for the reasons outlined above.
As indicated in Table 5, it appears as if the more extraverted
individuals used fewer emoji (-0.361) but more emoticons
(0.303). Similarly, individuals scoring high on conscientiousness
used fewer emoji (-0.276) but more emoticons (0.228), and
individuals rating themselves as open to experiences used fewer
emoji (—0.268) but more emoticons (0.312). Interestingly, at least
for the conversation leaders, the use of emoji and emoticons show
the exact opposite patterns or trends with all five investigated
personality traits, indicating that emoji and emoticons appear to
be used differently or for different purposes.

Emoji and Emoticons as Markers of
Authorship in Informal Interactions

As outlined above, for the mock authorship analysis, the non-
leaders’ turns in the conversations were separated into two
parts, each part containing an equal number of turns. In
order to illustrate the coding process, consider the following
examples (comments in brackets indicate the coding of the
respective emoji):

(1) [13:00] FK_029: Hey © [“Smiling face with Smiling
Eyes,” complementary]

(2) [09:15] PG_013: tbh that sounds really average to me
© [“Grinning face with sweat,” complementary] so
you're really sporty, do you have like a favorite sport
you do? ﬁ [“snowboarder,” reinforcement] ':R [“woman
climbing;” reinforcement] £ [“woman mountainbiking,”
reinforcement] [composition]

(3) [10:18] EB_010: 30 min per day is (\? [“fire;” substitution]
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TABLE 5 | Personality effects.

Extraversion Agreeableness

Conscientiousness

Emotional stability Openness to experiences

All participants

Emoji —0.052 (p = 0.740) —0.092 (o = 0.556) —0.010 (o = 0.948) 0.274 (p = 0.075) 0.041 (p =0.793)
Emoticons 0.015 (p = 0.924) 0.233 (p = 0.233) —0.102 (p = 0.516) 0.109 (p = 0.109) 0.077 (p = 0.626)
Non-leaders, emoji condition

Emoji —0.151 (p = 0.657) 0.507 (p = 0.111) 0.152 (p = 0.655) 0.456 (p = 0.158) 0.363 (p = 0.273)
Emoticons 0.208 (p = 0.539) —0.086 (o = 0.802) —0.149 (o = 0.663) 0.305 (p = 0.362) 0.147 (p = 0.667)
Non-leaders, non-emoji condition?

Emoticons —0.109 (o = 0.765) —0.081 (p = 0.823) 0.191 (p = 0.597) 0.132 (p = 0.716) —0.340 (p = 0.337)
Leaders, emoji condition

Emoji —0.361 (o = 0.249) —0.109 (o = 0.735) —0.276 (o = 0.386) 0.096 (p = 0.767) —0.268 (p = 0.364)
Emoticons 0.303 (p = 0.339) 0.119 (p = 0.713) 0.228 (p = 0.475) —0.384 (p = 0.218) 0.312 (p = 0.324)

@No correlations for emoji use are shown for this group, since not enough emoji were used to run reliable statistical tests.

(4) [14:17] AK_044: Have a lovely day! @ [“Smiling face with
hearts,” reinforcement]
(5) [10:11] EL_043: It's warmer than in Graz. Exept the

rain. It rains 24/7 ©%[“Face with tears of joy,
complementary] [string]

Afterwards, a similarity matrix was created with MaxQDA to
compare the two parts of the same individual’s text with each
other in order to see whether or not it would be possible to
attribute the second part of the chat to the first. Figure 4 depicts
the similarity map (left) and matrix (right). It can be seen
that for each non-leader, both parts of the chat cluster rather
close together, indicating that their use of emoji and emoticons
is similar throughout the chats, yet different from the other
individuals in the dataset.

On the right hand-side of Figure 4, the results are represented
numerically. It can be seen that in 83.3% of the cases (i.e.,
5 out of 6 attributions), the classifications were correct.
That is, the first parts of the chats of BP_021, ED_009,
LL_030, PP_028, and UL_003 were classified correctly as
being most similar to the same authors’ second parts of
the chats, or vice versa. Considering that the texts are very
short and that no linguistic features other than emoji and
emoticons were included, this result can be regarded as quite
promising and strengthens the findings reported in Marko
(2020).

In order to arrive at a more differentiated picture and to
separately examine the effects of emoji types, functions, and
emoticon types on the overall result of the authorship attribution,
the results for these categories are separated and presented below.
Initially, only the functions of emoji, as well as their specifics of
use (i.e., whether they are used in strings, compositions, or as
stand-alones) were considered (see Figure 5). The texts of three
individuals had to be excluded due to a lack of emoji use. With
a vastly reduced identification rate of only 25%, the results of
the attribution based on the limited set of variables is highly
unsuccessful and below the level of chance. This result clearly
supports the idea that the classification system on which this
analysis is based requires further improvements and adaptations
(Marko, 2022).

In a next step, only emoji types were investigated. In this
analysis, the results of correct attributions increased to 50%,
as illustrated in Figure 6. Even though this result cannot be
considered successful either, it has improved from the previous
analysis and shows that it is worth taking emoji types as markers
of authorship into account as well. In particular, it might be the
use of personally preferred emoji that has an effect on this result,
which is of special interest in authorship analysis. However, much
more research is this area is required.

Lastly, the types of emoticons were examined more closely.
Only three participants consistently used emoticons, which is
why only their chat protocols are considered in this part of the
analysis. With this reduced dataset, the authorship attribution
yielded the best overall results with a 100% correct identification
rate, as shown in Figure7. Even though the range of used
emoticons was rather limited (only eight different emoticons
were used in contrast to 50 different emoji), this result supports
Sousa Silva et al’s (Sousa Silva et al., 2011) findings, in whose
study emoticons outperformed all other investigated measures
of authorship.

The above-mentioned analyses show that the use of emoticons
appears to be the most individuating in the present dataset,
followed by the types of emoji, and with the emoji functions
performing the worst. Further research in the area of emoticon
use is thus warranted and a promising avenue for future
research. Additionally, it needs to be tested whether a more
differentiated classification system of emoji functions can also
improve authorship attribution results.

DISCUSSION

Finally, the results of the reported experiment will be summarized
and discussed in order to answer the initially proposed research
questions. The first research question asked whether or not
the use of emoji is subject to accommodation in casual instant
messaging. The analysis presented in this paper has clearly
demonstrated that, indeed, the use or lack of use of emoji by one
person in the interaction influences the frequency with which the
interlocutor uses emoji. However, it is yet left unclear whether the
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EL_043_1() 0,00 0,27 0,11 0,29 0,00 0,10
LL_030_1(1) 0,00 0,18 0,29 0,33 0,00 0,11
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FIGURE 4 | (Left): Similarity map based on Jaccard’s Coefficient for all non-leaders in the emoji condition. The distance between the individuals’ text excerpts reflects
the respective degrees of similarity. (Right): The closer the result is to 1, the more similar the parts of the chats are to each other. Gray indicates “correct” attributions.

quality of emoji (i.e., the types of emoji) is also influenced by the
addressee, or whether personal preferences play a more central
role. This question is also critical from an authorship analysis
perspective and requires in-depth examination.

In order to find out more about the participants’ awareness of
their own emoji use and accommodation, a follow-up reflection
on the experiment was conducted several weeks after the
experiment. Some participants provided valuable insights in
terms of their awareness of accommodation:

PG_13: I try to adapt to the other person’s writing style.
Therefore, with some friends I don’t use emojis in our
conversations, while with others I use some of their favorite
emojis/emoticons (my emphasis).

CW_034: If the person I'm writing to doesn’t use emojis, I also
don’t use them. If the person I'm writing with uses a lot of
emojis, I use a lot of them too.

MM_032: When I write with someone I don’t know that well or
with a stranger, I do use more emojis and also different kinds
than with people I know well, because they tend to understand
you and your emotions without emojis and you kind of develop
a liking for emojis which are used regularly (my emphasis).
JP_002: it just really depends on the person I am talking to, the
topic of the conversation and also my mood (my emphasis)
DH_001: 'm not sure I really adapt my emoji use to others,
I believe that I mostly stick to my selected set of emoji
and I simply select out of these based on the situation
(my emphasis).

MM_036: I myself fully adapt to my conversation partner
when using emojis. If they use them, I do too. If they do not
use them, I stop using them.

Several interesting aspects are raised in these comments. Firstly,
it appears as if for some individuals, it is a highly conscious choice
to adapt to their conversation partners emoji use, while for
others, this choice is less conscious. Secondly, some comments,
like MM_032’s, imply a differentiation of conversation partners
in terms of familiarity upon which a decision for or against emoji
use is made; an issue that will be commented on again below.
Additionally, it is highly interesting that, as JP_002 points out, the
choice of whether or not they use emoji also depends on the topic
of the conversation and their mood, while DH_001 and MM_032
provide insights into their awareness of the existence of either
having their own personal preferences for specific emoji, or of
other people having ‘favorite’ emoji, which they adopt into their
own style.

Further, the analyses suggest that there might be a difference
in use between emoji and emoticons, as also touched upon in
some participants’ comments. No interlocutor persistently used
emoji in the non-emoji condition, but several continued to use
emoticons. Emoticons are inherently less prominent or visible
in a text than emoji, which possibly explains why individuals
are more comfortable and consistent in their use of emoticons
compared to their use of emoji. Thus, it might be argued that
the use of emoji is more susceptible to “leading” than emoticons.
The subsequent comments made by some participants aid in
the creation of a more differentiated picture about emoji and
emoticon use.

PG_013: they clearly look different visually, but
they also convey a different emotion, at least to me
(my emphasis).
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FIGURE 5 | (Left): Similarity map based on Jaccard’s Coefficient in the emaji condition, relying only on emoji functions and the specifics of use (strings, compositions,
stand-alone). The distance between the individuals’ text excerpts reflects the respective degrees of similarity. (Right): The closer the result is to 1, the more similar the

parts of the chats are to each other. Gray indicates “correct” attributions.
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CW_034: T use emoticons when I write a quick message and
don’t take the time to look for a suitable emoji. However
I also think emoticons are a bit more formal than emojis
(my emphasis).

AS_022: 1 do think there is a difference between using emojis
and emoticons. I feel like emoticons are more popular in the
gamer community (my gamer friends primarily use emoticons.
I do not adapt) while emojis are just something adapted
throughout the time and used by everyone (my emphasis).
KA_038: I use them differently, if I write friends on WhatsApp,
I will use a lot of emojis, but outside of WhatsApp I
much prefer emoticons and will usually mainly use these
(my emphasis).

DR_042: For whatever weird reason, emojis just seem “softer”
and “friendlier” than emoticons (my emphasis).

LL_030: I often use emojis in informal conversations, for
example when I am texting my friends and family, and
emoticons for formal conversations, for example when I am
texting my boss (my emphasis).

DH_001: Emojis are a bit more elaborate and expressive in my
opinion, but I believe my usage of the two depends on what
I'm writing on. If I'm on the phone I mainly use emojis and
on desktop keyboards I mainly use emoticons because they are
swifter and easier to do (my emphasis).

ED_009: I think with emojis you can say so much more than
with emoticons (my emphasis).

BK_026: I can’t really explain why, but emoticons seem more
sincere to me, while emojis often tend to exaggerate, which I
personally find a little silly (my emphasis).

As can be seen in the participants comments, the difference
in emoji and emoticon usage is rather complex. For instance,
as pointed out by PG_013, DR_042, ED_009, BK_026, and
DH_001, emoji and emoticons do not only have a different
visual appearance but are also perceived differently in terms
of which kinds of emotions they convey and in the amount
of information they convey. AS_022 suggests that a group-
specific preference for one over the other might exist, and
CW_034, KA_038, LL_030, and DH_001 further comment
on the fact that the used device influences their choice of
either emoji over emoticons or vice versa, and that also the
formality or informality of the conversation has an effect on
their choice.

The second research question addressed the level or comfort
and perceived naturalness of the interaction in connection with
emoji use or lack thereof. It was shown that the level of comfort
seemed to increase with an increased emoji use in the emoji
condition, possibly indicating that the non-leaders felt more
comfortable when their own emoji use was mirrored by their
conversation partners. This is reflected in the following comment
by ED_009, which also shows how well-integrated emoji have
become into digital communication: “Using a lot of emojis when
writing to a person who does not use emojis at all feels kind of
wrong. On the other hand, not using emojis at all sometimes
feels rude.” However, it can also indicate that some individuals
generally feel uncomfortable when using emoji with a stranger
rather than an acquaintance or friend, as is supported by the
comment of one participant: CH_040: “Strangers get no emojis,
I do not want to seem childish.” In contrast, other students
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FIGURE 6 | (Left): Similarity map based on Jaccard’s Coefficient for all non-leaders in the emoji condition, based on emaji types. The distance between the
individuals’ text excerpts reflects the respective degrees of similarity. (Right): The closer the result is to 1, the more similar the parts of the chats are to each other. Gray
indicates “correct” attributions.
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FIGURE 7 | (Left): Similarity map based on Jaccard’s Coefficient for all non-leaders in the emoji condition, emoticons only. The distance between the individuals’ text
excerpts reflects the respective degrees of similarity. (Right): The closer the result is to 1, the more similar the parts of the chats are to each other. Gray indicates
“correct” attributions.

reported that they indeed use more emoji with strangers: NS_027: In the third part of this paper, the relation between emoji
“I use them more when I don’t know people to make sure things ~ and emoticon use and personality traits was investigated. As has
come across as intended. With my closest friends I use hardly =~ been shown in Li et al. (2018), the present study also supports
any emoji.” the finding that extraversion is negatively related to emoji use
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in all the investigated groups. Indeed, the personality trait of
extraversion is the only one that shows consistent negative
correlations with emoji use. Interestingly, however, in contrast to
emoji use, emoticon use is positively correlated with extraversion
in all groups except for the non-leaders in the emoji condition.
This result lends further credence to the perception voiced by
AS_022 above, who perceives that emoji and emoticons are used
by different groups of people. Also, in line with Li et al.’s (2018)
study, moderately strong positive correlations were revealed
for the uninstructed individuals in both the emoji and non-
emoji condition. For emoticon use the results are weak but also
generally positive. Thus, it might be concluded that individuals
with a desire for social approvement use both more emoji and
emoticons. No strong or consistent results were obtained with
respect to conscientiousness and either emoji or emoticon use,
while the personality traits of emotional stability and openness
to experience were largely found to be positively correlated
with both emoji and emoticon use. Thus, to summarize, it
was possible to support and replicate some findings obtained
in previous studies. It is possible, however, that the effect that
accommodation has on emoji use is so strong that effects of
personality traits are hidden or exaggerated, which would explain
some of the mixed findings. Further research is thus necessary.

The last part of the analysis aimed at investigating how
distinctive the use of emoji and emoticons is in terms of
authorship analysis. As the analysis for answering the first
research question has revealed, the frequency with which emoji
are used is considerably influenced by the addressee, which
has important implications for authorship analysis of interactive
texts. In contrast to Marko (2020), which has investigated
the distinctiveness of emoji use in Instagram messages, the
identification rate based on emoji functions is considerably
reduced in the present analysis. This can be due to the fact
that the data of the present analysis is more interactive and
thus more highly influenced by the interlocutor and processes
of accommodation compared to the non-interactive Instagram
data. However, it was shown that emoji and emoticon types
might still be valuable indicators of authorship in interactive texts
and thus warrant further investigation. Further investigation
is also warranted in terms of emoji functions, as a more
differentiated system of emoji functions might lead to more
successful outcomes in authorship attribution tasks. Research
into emoticon use in terms of authorship, however, might be even
more promising.

The present study also has several limitations. First of all,
despite attempts to keep the conversation as natural as possible,
it was nevertheless an experimental setting, which might have
impacted the participants’ use of emoji. As outlined above,
some participants reported to use more emoji with strangers
while others reported the exact opposite. It also needs to be
acknowledged that the participants are university students who
likely share many cultural, social, institutional, and even physical
circumstances. Thus, the results cannot be generalized to a
larger or different group of individuals at this level of research.
Further, effects of upward accommodation cannot be ruled out
entirely. In detail, this means that it is possible that the non-
leaders accommodated to the leaders’ use of emoji or lack thereof

simply because they were called “leaders.” However, since all
participants knew they were interacting with other students,
this effect is likely to be negligible. Additionally, even if this
effect is present, it still shows that the frequency with which
the non-leaders used emoji was significantly influenced by the
leaders’ use, regardless of whether the use was triggered by
upward accommodation or “simple” accommodation of emoji
use. In respect to the authorship analysis, it is a limitation that
the included texts are rather short and that some participants
used only very few emoji and emoticons overall, which poses
a particular challenge and might be accountable for the high
error rate in the attribution based on emoji functions. However,
texts used in forensic authorship analysis generally tend to be
very short (e.g., Ehrhardt, 2021) and thus the applied methods
are required to function under such extreme conditions as well.
Lastly, it needs to be stated that the present study only employed
the short version of the Big Five Personality Traits test, the TIPI.
More in-depth psychological tests which are outside the scope of
the present study might lead to more generalizable results.

CONCLUSIONS

The present study has shown that the frequency of emoji use is
highly susceptible to outside influence. Future research needs to
examine and evaluate in how far this effect is also observable
in terms of emoji types. The study additionally implies that
emoticons might be good markers of authorship, since they
appear to be more robust in authorship attribution. However,
future research needs to verify these findings and investigate
whether they are similarly susceptible to outside influence and
‘leading’. Overall, as shown in the discussion, the use of emoji
and emoticons is far more complex than expected, with their
use being not only influenced by the conversation partners, by
conscious choices to converge toward or diverge from another
person’s emoji use, by sub-conscious use of personally preferred
emoji and emoticons, and by considerations of the formality
of contexts and situations, involved participants, and, finally,
devices and platforms.
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