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Abstract

Verbal cues of virtual influencers (VIs) can enhance VI anthropomorphism and persuasion effectiveness,
which can increase user interactions via positive emotional arousal. This study explored the effects of verbal
cues in VI social network advertising (SNA) on consumer emotions and engagement. This study employed a
mixed-method approach, utilizing text mining (word frequency analysis and latent Dirichlet allocation (LDA)
topic modeling) and quantitative regression analysis, to analyze user comments from YouTube videos featuring
the VI, Lil Miquela. The findings revealed that consumers exhibit various emotions toward VIs, with fear being
the most prominent, followed by amazement and affinity. Regression analyses further indicated the role of VI’s
verbal cues (e.g., voiceover) in enhancing consumers’ emotional engagement with the VI, thereby improving
VI SNA performance (e.g., view counts). When VIs use voiceover, positive emotions, including amazement
and affinity, increase, leading to higher view counts. Conversely, the absence of verbal cues amplifies negative
emotions such as fear, reducing view counts and the overall SNA effectiveness. This study underscores the im-
portance of incorporating human-like verbal cues in VIs to foster consumer affinity and mitigate fear about the
VIs. Additionally, practical implications for marketers include the strategies to leverage verbal elements to de-

sign more relatable and engaging VI SNA content.
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I. Introduction

Virtual influencers (VIs) are computer-generated,
fictional characters designed to mimic human influ-
encers using artificial intelligence and graphics tech-
nologies (Martin et al.,2021). Similar to human influ-
encers, VIs also focus on producing positive content
that promotes interest in brands’ products and services,
thus enhancing marketing outcomes such as increased
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audience reach and consumer engagement. Major F&B
(e.g., KFC) and luxury fashion brands (e.g., Calvin
Klein, Prada, and Chanel) have already adopted VIs to
promote their brands, mainly in social network adver-
tising (SNA). For example, Lil Miquela, an Instagram
influencer with over three million followers, was nom-
inated 1 of the 25 most influential people on the
Internet by Zime in 2018; she was also invited to the
Prada FW18/19 fashion show (Robinson, 2020).
From an interactive advertising perspective, VI
SNA is a novel and effective method for brands to
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communicate with consumers. It is imperative for mar-
keters, therefore, to profile a VI as a truly human-like
social character. A recent marketing attempt includes
implementing voiceover on VIs in video content.
According to the Computers-As-Social- Actors para-
digm (Reeves & Nass, 1996), anthropomorphism is
fundamental to induce individuals to perceive non-hu-
man technology as real humans, thus generating pos-
itive effects, including perceived attractiveness and
positive attitudes (Ahn et al., 2022), credibility (Ham
et al., 2023), social presence (Pelau et al., 2021), and
engagement intents (Arsenyan & Mirowska, 2021;
Miao et al., 2022). This stream of research has en-
hanced the understanding of consumer behavior in VI
marketing by expounding that anthropomorphism in
an artificial intelligence device is necessary for con-
sumer acceptance and positive psychological respon-
ses (e.g., de Visser et al., 2016; Forlizzi et al., 2007;
Nowak & Biocca, 2003). Despite this contribution, the
extant research has focused heavily on the physical ap-
pearance of VIs, neglecting the effect of voice as a sub-
stantial component of anthropomorphism. Research
on paralinguistic cues, however, has clearly indicated
that voice is an important anthropomorphic and social
cue, which provides more opportunities to illustrate
human traits, states, and feelings, thus fostering VI-
human communication (Van Zant & Berger, 2020).
For example, Finkel and Kramer (2022) found that vir-
tual sales agents trigger significantly more consumer
interactions when they are engaged in product-related
discourse. Similarly, Ding et al. (2014) highlighted the
positive effect of laughter in inducing positive con-
sumer attitude toward animated human creatures.
Thus, verbal cues are considered a crucial factor fos-
tering the perceived human-likeness of VIs—and thus
communication intent—by enhancing the persuasive-
ness of a VI’s message. Therefore, VI agents are char-
acterized by social or human-like cues (e.g., voice)
that may make them more influential, which makes the
relationship between VIs’ voice and consumer re-
sponses crucial.

All in all, despite the popularity and potential con-
tribution of verbal cues in enhanced consumer re-

sponses in VI SNA, relatively little attention given to
the influence of verbal cues such as emotional tone or
vocal pitch on VI SNA performance (e.g., Ding et al.,
2014; Feine et al., 2019; Louwerse et al., 2005). This
is surprising given that VIs might be perceived as more
human-like, persuasive, and more relational with voi-
ceover compared to those without as they verbally de-
liver product or service recommendations in a natural
and playful manner (Moriuchi, 2019).

Thus, to fill this gap, this study aims to investigate
consumer responses to VI SNA video content and, spe-
cifically, how emotional responses can vary depending
on the presence of verbal cues (e.g., voice). In partic-
ular, we investigate the effect of different emotional re-
sponses on VI SNA performance (e.g., view counts)
and how VIs’ verbal cues can influence this relation-
ship. Despite the abundance of existing studies on VI
marketing (Ahn et al., 2022; Arsenyan & Mirowska,
2021; Choudhry et al., 2022; Ham et al., 2023; Kim et
al., 2024; Miao et al., 2022; Yu et al., 2024), none has
examined consumer phenomenon in the context of
video-based VI SNA. Thus, from an exploratory per-
spective, we investigate the emotions consumers ex-
hibit toward VIs in the context of VI SNA video con-
tent (e.g., YouTube) using text-mining analysis. By
conducting natural language processing on YouTube
user comments, we aim to directly capture state-of-
the-art consumer emotions toward VIs in an organic
setting rather than relying on consumers’ self-report
data or predetermined theories. From a practical per-
spective, we aim to uncover which emotional response
is positively associated with advertising performance
and how the implementation of verbal cues can uplift
this performance. This study is expected to provide
marketing insights regarding how to utilize verbal cues
in designing VIs as a truly relatable and human-like
social character to foster affinity with consumers.
Furthermore, from a theoretical standpoint, this study
can add to the CASA (Computers-As-Social-Actors)
literature by expounding the effect of verbal cue in
promoting positive VI-human interactions and thus,
successful VI SNA video performance.
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II. Theoretical Background

1. Virtual influencers (VIs) and video content
in social network advertising (SNA)

Virtual entities such as VIs are becoming increas-
ingly useful for marketers in promoting products and
services in today’s retail setting. Miao et al. (2022)
proposed a theory of avatar marketing, defining VIs as
“digital entities with anthropomorphic (i.e., form real-
ism), controlled by a human or software, that are able
to interact (i.e., behavioral realism)” (p. 5). This defi-
nition highlights two key components of avatars: form
realism and behavioral realism. Form realism refers to
how much a virtual avatar resembles a human (Nowak
& Fox, 2018), encompassing design elements like an-
thropomorphic appearance (e.g., cartoonlike charac-
ter such as “Noonoouri” vs. fully human-like charac-
ter such as “Lil Miquela”), spatial dimensions (e.g.,
2D vs. 3D), and movements (e.g., static vs. dynamic).
On the other hand, behavioral realism focuses on how
authentically a virtual avatar mimics human behavior
(Guadagno et al., 2007), including elements such as
communication modalities (e.g., verbal communica-
tion via speech vs. non-verbal communication through
text, gestures, or facial expressions vs. a combination
of'both), response type (e.g., scripted vs. natural), and
the presence of social content (e.g., engaging in dis-
cussion about social and personal matters vs. limited to
task-oriented communication). Although these com-
ponents jointly determine the extent to which a virtual
influencer can resemble and behave like a human, in-
fluencing their effectiveness in fostering engagement
and relatability in marketing contexts, behavioral real-
ism elements are particularly important for featuring a
VI as a truly authentic, autonomous, and social human
character; it can have its own personality, be able to ex-
press emotions, and interact with consumers through
social networking sites based on behavioral realism el-
ements (Lou et al., 2023). This makes VIs notably dif-
ferent from other task-based digital marketing agents
who tend to be limited to responding to typical con-
sumer requests (e.g., online sales/recommendation

agents or chatbots) than engaging in two-way commu-
nication.

Previous studies have demonstrated that media post
modality is an important consideration for designing
VIs’ behavioral realism. Specifically, video content
(vs. static images) enriches the human elements of VIs
more effectively and thus generates greater emotional
arousal from users. For the VI’s self-related inform-
ation (e.g., posts containing VIs’ daily routine, person-
al thoughts, and opinions), in particular, perceived in-
formation richness is amplified when shared in video
posts compared to images (Li et al., 2019). DataBridge
(2022) also showed that VI video posts gained higher
engagement rates (e.g., liking, commenting, or sharing
counts) than the static image posts of VIs. Supported
by this academic validation, marketers are increas-
ingly utilizing various forms of video content in the
promotional SNA campaigns of VIs. Furthermore,
marketing effectiveness of social media posts relies
heavily on consumer engagement and interactions
from the audience (Dwivedi et al., 2023); consumer
engagements such as viewing, commenting, and shar-
ing play a crucial role in fostering a sense of connection
that enhances the credibility of posts and cultivates
loyalty toward the brands endorsed by VIs (Chidiac &
Bowden, 2023). When followers engage in liking,
commenting, or sharing, it increases the spread of the
content to a wider audience, which thus attracts more
followers and potential customers.

2. Emotional responses to VI SNA video
content

Virtual humans in social media posts can evoke var-
ious emotional reactions among users. This may be
natural in that when such entities are more human-like
than other machines, we may be able to relate to them
and even feel an emotional connection. An affective
response is primarily transient emotive feedback that
results from an individual’s exposure to an emotion-
ally-arousing stimulus (Wilson et al., 2001). Users can
experience a wide range of positive feelings as they
encounter virtual humans, including fun, amusement,
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or wonder (Koles et al., 2024), curiosity or novelty
(Dabiran et al., 2023; Franke et al., 2023), and affinity
(Dabiran et al., 2023). Among various positive emo-
tions toward Vls, affinity may most comprehensively
capture the rest of the various positive feelings toward
them (Bartneck et al., 2007; Bartneck et al., 2009) by
encompassing likeability, familiarity, pleasantness, and
empathetic responses (Wang et al., 2015). Additionally,
recent studies have pointed to consumers’ awe-in-
spired affects evoked by VI media content, particularly
by a unique mixture of visual appeal, sense of mystery,
and creative storytelling that sets VI content apart from
that of human influencers. According to Choudhry et
al. (2022), this emerging affect could be distinguished
from affinity, which is a general emotional favor-
ability to VIs due to familiarity and human-likeness,
but could be captured in a separate emotional term,
possibly as amazement. Choudhry et al. (2022) inter-
viewed 30 participants who commented on VIs’ Insta-
gram posts and reported that followers find VIs funny,
entertaining, and cool. The creativity, novelty, and vis-
ual attractiveness of the content are key drivers of en-
gagement with Vls.

Substantial research has highlighted that positive
emotion is a substantial factor in fostering VI SNA
performance. Kim et al. (2024) showed that positive
feelings of coolness toward VIs mediated the realistic
VI interface designs and purchase intents of VI-en-
dorsed products. Lim and Lee (2023) also demonstra-
ted that emotion-arousing media content posted by VIs
increases their credibility via parasocial interactions.
Arsenyan and Mirowska (2023), in a similar vein, not-
ed that viewers’ sense of empathy determines VI SNA
performance, fostering the degree of interactions with
VIs (e.g., following intents) by making them appear
more socially attractive.

As human-like entities become increasingly similar
to humans in appearance, however, they may evoke re-
pulsive reactions in humans, which is known as the un-
canny valley effect. This phenomenon arises due to
media users’ inherent resistance to artificial entities.
People tend to doubt that computer-generated entities
can behave and function like real humans due to lack

of fundamental human traits such as agentive reason-
ing capacity or emotional experience (Longoni et al.,
2019). Consequently, individuals are likely to experi-
ence uncanny feelings toward highly realistic VIs, es-
pecially when one can know about their non-human
nature. The uncanny valley refers to a state of psycho-
logical discomfort or unease when encountering al-
most human-like, yet not fully human-like entities
(Mori et al., 2012). The nuanced gap between “almost
human” and truly indistinguishable human features
tend to provoke feelings of eeriness, encompassing
creepiness, fear, shock, disgust, and repulsion. Further-
more, an array of these negative feelings, in turn, lead
to reduced users’ affinity toward these entities (Ho &
MacDorman, 2010; Mathur & Reichling, 2016). More
recent studies have added that a linkage exists between
VIs’ interface realism and the arousal of such negative
emotions toward VIs. For example, Kim et al. (2024)
demonstrates that a feeling of eeriness increases in
viewers owing to a lack of human-like behavioral at-
tributes of VIs, which in turn leads to decreased intent
to purchase the VI-endorsed product.

In the meantime, uncanniness is hardly comprised
of a single emotional experience, but rather a nexus of
emotional phenomena with disparate psychological
and perceptual mechanisms. Nonetheless, this feeling
essentially contains fearful emotion (Wang et al., 2015).
MacDorman et al. (2009) contended that uncanny
feeling is deeply rooted in fear rather than disgust, and
ascribed the uncanny phenomenon to the mechanism
of pathogen avoidance in search for human survival
(MacDorman et al., 2009; MacDorman & Ishiguro,
2006). Particularly, fear is evoked with the entities’ in-
creased human-likeness because, as these entities are
perceived to be genetically closer to human, their im-
perfections elicit stronger aversion than those found in
their mechanical-looking counterparts. Ho et al. (2008)
also argued that uncanny emotion is associated with
fear, but from a different angle. They argued that hu-
man replicas naturally remind humans of death, thus
eliciting uncanny feelings driven by fear of mortality.
Indeed, many humanoid replicas—including dolls,
clowns, or mannequins—resemble dead individuals
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who have seemingly come back to life. VIs may also
be perceived as threatening, as they evoke fears related
to being replaced by an android doppelganger, losing
autonomy over one’s physical presence, or being strip-
ped of the essence of a soul. These results collectively
suggest that fear underlies the eeriness or creepiness
that humans attribute to Vls.

3. Verbal cues in VI SNA

Communication modality is a social cue for human-
ifying VI characters in SNA videos (Guadagno et al.,
2007). Specifically, a voiceover that provides inform-
ation, context, or commentary is a common form of
communication modality used in VI SNA. Communi-
cation cues drive perceptions of virtual assistants and
their influence on social, relational, and persuasive
outcomes (e.g., Cheng et al., 2021; Lee et al., 2021;
Rhee & Choi, 2020). As a type of communication cue,
a voiceover can implement human-likeness of virtual
agents and enhance their persuasiveness.

According to the CASA paradigm, humans tend to
apply social norms to their interactions with technol-
ogy in a manner similar to their interactions with real
human beings. This framework suggests that imple-
menting communication cues to computerized agents
can therefore, enhance social responses from human
audience. This is because since the use of voice is an
inherently human trait (Pinker & Bloom, 1990), a VI
emulating the human is perceived as more human-like
than if they were to communicate via text only. This
framework is further corroborated by Schroeder and
Epley (2016), who demonstrated through a series of
experiments that paralinguistic features of speech,
such as intonation and pace, shape perceptions of hu-
man-likeness more effectively than text-based
interaction. Unlike text, voice allows for a richer and
more realistic portrayal of human traits, emotional
states, and feelings during communication (Van Zant
& Berger, 2020).

Voice can thus influence VIs’ message persuasive-
ness via perceptions of human characteristics (e.g.,
Van Zant & Berger, 2020). Voice in itself (vs. text)

might be the element that gives virtual human agents
their human-like appeal (Cho et al., 2019); this may
enhance their social character and, in turn, their
persuasiveness. Indeed, empirical studies have re-
vealed that voice-based assistants are more persuasive
than text-based assistants because they can deliver
product or service recommendations verbally in a nat-
ural manner (Moriuchi, 2019). These verbal elements
must be crafted to positively influence the audience’s
favorable perceptions of and behaviors toward Vs,
thereby enhancing the overall impact of VI marketing.

The literature has broadly assumed that realism is a
desired outcome for anthropomorphic entities. VIs are
thus required to have a highly sophisticated form and
behavioral realism compared to other animal- or car-
toon-like entities. For instance, while a police dog
could be anthropomorphized as a brave warrior with
no need to be involved in verbal discourse, chatbots
are expected to manage more human-like dialogue
features and empathetic capacity through written lan-
guage and voice (Fernandes & Oliveira, 2021). This
suggests that the anthropomorphism of VIs is con-
veyed not only through visuals and human-like ap-
pearances but also through human-like, social and in-
teractive behaviors. According to Finkel and Kramer
(2022), human-like robots triggered more social inter-
actions in consumers when they were highly engaged
in an interactive dialogue on product consumption.
This implies that VIs can generate positive relational
outcomes for consumers with heightened discourse
engagement. Verbal engagement is, therefore, thought
to be a substantial factor in fostering the authenticity of
VIs as real social characters. However, it also strength-
ens the persuasive effect, which can, in turn, earn pos-
itive consumer responses.

Based on the above, this study poses two important
research questions: RQ (1) To what extent do consum-
ers’ emotional responses to VIs vary? RQ (2) How do
these emotional responses vary depending on the pres-
ence or non-presence of verbal cues? To address RQ
(1), we identify consumers’ emotional response to VIs
using topic modeling and word frequency analysis
conducted on the user comments of YouTube VI SNA
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content. Next, to address RQ (2), we conduct re-
gression analysis to examine (1) how emotions influ-
ence VI SNA performance (e.g., view counts) and (2)
how the influence of emotions on VI SNA perform-
ance varies depending on the presence or absence of
VI’s verbal cues.

II1. Methodology
1. Data-collection process

We collected a set of user comments on YouTube
video content to explore consumers’ emotional and
cognitive responses to VI SNA video content. Users on
YouTube provide perspectives, feelings, and thoughts
to express and form the basis of their opinions. Owing
to the volume of user comments serving as a resource-
ful dataset, user comments are the most frequently uti-
lized in data analysis (Loosen et al., 2018). Therefore,
analyzing user comments is beneficial for understand-
ing their organic thoughts and emotions related to VI
SNA video content.

The data were collected in May of 2023. We used
the keyword “virtual influencer” with the language
settings restricted to English. The initial dataset com-
prised 25 videos. Most of the collected videos featured
Miquela as the VI. To control for the confounding in-
fluence of different VI characters, we excluded six vid-
eos that featured other characters, such as Imma and
Nounoori. In support of our decision to use Miquela as
arepresentative Vs, numerous studies and trade pub-
lications have noted the prominence of Lil Miquela in
the social media marketing arena worldwide (e.g.,
Block & Lovegrove, 2021; Dabiran et al., 2023; Kim et
al., 2024). For example, Block and Lovegrove (2021)
examined Miquela as the most commercially success-
ful VI, reporting identity intrigue, discordant storytell-
ing, emotional release, and provocation as crucial com-
munication strategies that foster consumer relation-
ship-building. Miquela is a popular Brazilian-Ameri-
can lifestyle influencer and singer from LA, with ap-
proximately 8 million followers on social media. She
is less character-like but is fairly akin to human appear-

ance in terms of the level of anthropomorphism (Kim
et al., 2024). With such highly human-like appearance,
she also features socially human-like features such as
taking a role as a brand ambassador for the major fash-
ion brands such as Chanel, Calvin Klein, and Prada;
she also boasts her friendship with the American su-
permodel Bella Hadid through social media posts. The
Time magazine’s nomination of her as one of the most
influential people on the Internet also contributes to the
building of Lil Miquela’s identity as a socially-capable
and -interactive digital influencer (Koles et al., 2024).

2. Data information

Through the above selection process, we collected
19 videos (10 videos with voiceover and 9 videos
without) ranging from commercials to self-pre-
sentation (e.g., romance, break-up stories, or personal
insecurities) or music videos created to promote
Miquela as a fictitious social, live character and build
relationship with viewers. We collected comments on
selected videos using a web crawler in Python. The
crawled dataset included date, title, comments, com-
ment likes, video likes, and view counts of each show.
The view counts of the collected video shows ranged
from 51,212 to 7,121,949 and likes ranged from 1,300
to 98,000. We collected 27,220 comments and ana-
lyzed them using text mining.

3. Data pre-processing

We performed natural language pre-processing to
analyze user-generated comments, which required da-
ta conversion into a structured format. The text was
cleaned by removing numbers, non-English charac-
ters, and meaningless punctuation. This was followed
by the removal of “stop words,” which are non-in-
formative words (e.g., “a(n),” “the,” “is,” “of,” “L,”
“we”). Additionally, we reduced words to their root
forms to avoid counting synonyms multiple times.
After text pre-processing, we conducted frequency
analysis and topic modeling analysis to extract mean-
ingful information and knowledge.
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IV. Results

1. Term Frequency-Inverse Document Fre-
quency analysis: Overall consumer re-
sponse to VI SNA content

As a preliminary analysis of consumer responses to
VI content, we conducted a Term Frequency-Inverse
Document Frequency (TF-IDF) analysis—a frequency
analysis method intended to enhance the ability to dif-
ferentiate documents by weighting unique and signi-
ficant terms more heavily. Based on the TF-IDF analy-
sis, we derived the 50 most frequent words (Table 1).
According to the results, the term “Robot” was most

frequently mentioned in comments; this preponder-
ance indicates the word’s frequent association with
VIs. This suggests that viewers are highly aware of the
non-human identity of these influencers and that their
robotic nature is central to the viewer experience. The
words “Song” and “Voice” also featured prominently,
which indicates that auditory elements are substantial
in VI content. These terms suggest that music and vo-
cal performances play a crucial role in how these digi-
tal personas engage with the audience; this highlights
the effectiveness of strategic use of multimedia ele-
ments in creating VI SNA video content.

Next, we extracted nouns related to the VI’s appear-
ance, such as “Face,” “Body,” “Look,” “Hair,” and

Table 1. Top 50 words on VI YouTube comments and TF-IDF results

No. Word TF-IDF No. Word TF-IDF
1 Robot 906.521475 26 Friends 125.786849
2 Song 600.391126 27 LMAO 123.711207
3 Miquela 558.399335 28 Shane dawson 118.771619
4 Voice 375.677433 29 Cool 116.209848
5 Love 337.387488 30 Al 114.239969
6 Face 322.965337 31 Guy 114.013691
7 Girl 297.430569 32 Character 112.688700
8 Omg 270.611532 33 Fuck 110.491695
9 Lol 247.192796 34 Shit 107.692153
10 Animation 246.184207 35 Question 106.709726
11 Wtf 238.586698 36 Understand 104.871941
12 Wow 236.797184 37 Video 104.427539
13 Bop 230.241441 38 Amazing 102.093130
14 Life 219.586379 39 Age 98.794733
15 Body 210.339750 40 God 97.234847
16 Human 209.517113 41 Live 94.590078
17 Look 205.699384 42 Hair 91.475056
18 See 158.807727 43 Hope 91.384459
19 People 156.565351 44 Pretty 88.064885
20 Music 153.685589 45 Fake 85.474511
21 Real 153.189860 46 Happy 84.064154
22 Robots 144.608853 47 Hate 84.002707
23 Cute 127.225655 48 Humans 83.494274
24 Confused 125.862911 49 Filter 81.812204
25 Beautiful 125.798892 50 Eyes 81.551313

- 1200 -



Beyond Visual Realism
-Understanding the Role of Verbal Cues in Generating Consumer Affinity vs. Fear
toward Virtual Influencers in Social Network Advertising -

“Eyes,” which indicates that viewers focused their at-
tention on VIs’ physical features for eliciting human
interaction and recognition. For VIs, a well-designed
face that can convey emotions and expressions may be
crucial in creating a relatable and engaging persona.
The frequent mention of these physical aspects of VIs
suggests that audiences are closely observing them,
possibly comparing them to human influencers or as-
sessing their realism and appeal.

Last, emotional expressions such as “Lol,” “Wow,”
“Confused,” “Cool,” “Amazing,” and “Happy” were
highly dominant. The prevalence of positive terms in-
dicates that VIs successfully foster positive emotional
connections, enhancing brand affinity and viewer lo-
yalty. The presence of humor-related terms such as
“LMAO” suggests that VIs effectively incorporate en-
tertaining elements, making the advertisement content
more enjoyable and shareable.

2. Latent Dirichlet allocation (LDA) topic mo-
deling analysis: Emotional response to VI
SNA video content

We adopted the latent Dirichlet allocation (LDA)
machine-learning method to address the emotional re-
sponses discussed among the comments to VI SNA
video content (RQ 1). The LDA can reflect a proba-
bilistic distribution of words and helps to extract latent
topics based on this distribution (Lucini et al., 2020). In
this study, we employed the Python Genism library for
the LDA analysis. We manually labeled the topics ex-

tracted from the LDA results and categorized them into
consumers’ cognitive or emotional appraisal. To ver-
ify the interpretation of topic labels, we reviewed the
original comments containing these keywords to en-
sure that the labeled topics accurately reflected their
original meaning.

As a result of applying the LDA model, we identi-
fied eight distinct topics, each representing major re-
sponses to VI SNA video content (Table 2). “Fear” was
the most prominent (20.64%); in this topic, we identi-
fied words such as “Creepy,” “Freaking,” and “Uncan-
ny.” Topic 2 was named “Amazement” based on words
such as “Wow,” “Super,” and “Stunning.” These words
reflect a positive emotional state, such as awe or amaze-
ment (18.66%). The next category focused on the set-
ting or environment surrounding VIs. Topic 3 was la-
beled “Virtual environment” because words such as
“Game,” “Fortnite,” and “Songs” represent the charac-
teristics of the virtual stage where VIs perform. Topic
4 revolved around consumers’ appraisal of VIs’ ap-
pearance and was labeled “Appraisal for appearance.”
This cluster comprises words such as “Gorgeous,”
“Cute,” and “Pretty,” representing consumers’ pos-
itive evaluations of the VIs’ physical attractiveness.
Topic 5 was identified as another cluster for emotional
responses and named “Affinity” based on the words
such as “Love,” “Adore,” and “Crush.” The following
important category, Topic 6, was named “Anthropo-
morphism,” based on the words “Robot,” “Face,” and
“Eyes.” This topic reflects the fact that consumers not
only evaluate the physical attractiveness of VIs, as in

Table 2. Results of LDA topic modeling

Topic Keywords %
Fear I\E/giracrll,n];on’t, Confused, How tf, How?, Creepy, Freaking, IDK, Scared, Wonder, 20.64
Amazement Wow, OMG, Amazing, Super, Surprise, Believe, Stunning, Wonderful, Incredible 18.66
Virtual environment Al, Game, Fortnite, Music, Catwalk, Video, Song, Skin, Play 13.44
Appraisal for appearance Nice, Beautiful, Cute, Look, Gorgeous, Pretty 13.11
Affinity Love, Adore, Hug, Fan, Crush, Happy, Like 11.93
Anthropomorphism Robot, Human, Doll, Toy, Hair, Eyes, Body 10.08
Gender Girl, Guy, Dude, Bro, Gal, Princess 6.55
Social agenda Anti, Earth, Feminism 5.21
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Topic 4, but they also share their thoughts about VIs’
visual qualifications for realism. The last two topics, 7
(6.55%) and 8 (5.21%), showed a marginal percentage
compared to the other top-ranked topics. Although
marginal, Gender and Social agenda have emerged as
new topics. This finding, which could have been un-
derestimated in the literature, sheds light on new re-
search interests. Collectively, over 50% of the total dis-
cussed topics center around emotional responses (fear,
amazement, and affinity), indicating the importance of
emotions in consumer experience with VI SNA. This
was followed by a cluster of Appearance appraisal and
Anthropomorphism, which take up 23.19% combined.

The three major emotions extracted from the topic
modeling analysis are fear, amazement, and affinity.
The “Fear” topic, which comprises 20.64% of the ana-
lyzed comments, is dominated by emotion-laden terms
that express discomfort and anxiety. Words such as
“Confused” and “Creepy” suggest a strong emotional
reaction to the lifelike but artificial nature of VIs. The
confusion reflected in terms such as “How tf” and
“How?” indicates that viewers are grappling with the
unfamiliarity and strangeness of digital personas. The
emotions of fear and confusion point to the uncanny
valley effect, where VIs are perceived as eerily close to
human yet not quite human, which leads to discomfort.
This highlights the need for marketers to address and
mitigate these emotional responses to make VIs more
palatable to a broader audience.

Conversely, the “Amazement” topic, accounting for
18.66% of the comments, is replete with terms that
convey positive surprise and wonder. Words such as
“Wow,” “OMG,” and “Stunning” express a strong
emotional reaction to the visual and technological as-
pects of VIs, coupled with a sense of fun and curiosity.
These terms suggest that many viewers are not only
impressed but also genuinely astonished by the capa-
bilities and presentation of these digital figures. The
emotion of amazement is critical in capturing audience
interest and can be leveraged to enhance the novelty
appeal of VIs in marketing campaigns.

As another positive emotional term, the “Affinity”
topic represents 11.93% of the comments. This topic

can, however, be differentiated from “Amazement” in
that it is characterized by words that reflect clearly
deeper affection toward VIs. Terms such as “Love,”
“Adore,” and “Crush” indicate that some viewers have
developed strong emotional bonds with these virtual
personas, akin to the relationships formed with human
influencers. The use of words such as “Happy” and
“Fan” suggests that these VIs bring joy and sat-
isfaction to their followers, fostering a loyal and en-
thusiastic fanbase. Particularly noteworthy from fre-
quency analysis is the cooccurrence of positive and
negative emotions in user comments, which illumi-
nates the ambivalence in consumer feelings toward
digital humans. This notes the need for marketing
strategies that can help mitigate VIs’ artificial feature
while enhancing authentic and relatable interactions.
More detailed discussions continue in the Conclusions
and Implications.

3. The effect of VIs’ verbal cues on VI SNA
video content

To examine how the emotional responses influence
viewing depending on the conditions of providing or
not providing VIs’ verbal cues, we tested a multiple-
regression model. First, to formulate independent var-
iables, we coded comments into numerical scores for
each type of emotion. Based on the results of topic-
modeling analysis, we identified three emotion cate-
gories (affinity, amazement, and fear) and the relevant
words representing each emotion category. We then
coded the comments based on whether they contained
words from these emotion categories (0 if the words
are not present; 1 if the words are present), and we sum-
med the scores by emotion category. For example, if a
comment contained the word “Creepy,” this comment
was coded as 1 for fear. If a comment included the word
“Amazing,” it was coded as 1 for amazement. In case
of a comment such as “Oh, what a freaking face, lol
can’t believe it’s a 19-year-old digital girl. So creepy
but truly amazing thou,” the comment as a unit of anal-
ysis contained two words (“Freaking” and “Creep”)
related to fear and one word (“Amazing”) related to
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amazement. Therefore, this comment was coded into
fear (2), amazement (1), and affinity (0). Coding was
conducted by the first and second authors. The two
coders finalized the coding until they reached a con-
sensus. The number of agreements was divided by the
number of agreements plus disagreements, yielding an
intercoder reliability of .92. Following this process, the
scores for each emotion category (affinity, amazement,
and fear) were calculated.

A total of 5,059 comments included at least one val-
id emotional response. We used the scores for the three
emotion categories as independent variables and con-
tent view counts as the dependent variable. We perfor-
med regression analysis using SPSS 26. <Table 3>
shows means and standard deviations of each of the
four variables analyzed and the correlations among
those. All the variables were significantly correlated.
Meanwhile, the pairwise correlations among the pre-
dictor variables (amazement, affinity, and fear) showed
low correlations, indicating a potentially low multi-

collinearity issue.

According to the multiple regression analysis, amaze-
ment, affinity, and fear significantly influenced view
counts (Table 4). Amazement had a positive influence
onview counts (f=.17,7=9.92, p <.01). Affinity also
had a significant positive influence on view counts (f8
=.29,¢t= 2.27,p<.001). On the other hand, fear had
a significant negative influence on view counts (f =
-24,t=-11.95, p<.001).

Subsequently, regression analyses were conducted
for two separate conditions: 1) 10 shows (with 3,052
comments) containing VIs’ verbal cues (e.g., voice-
over) and 2) 9 shows (with 2,007 comments) not con-
taining VIs’ verbal cues. Voiceover takes the form of
dubbing an auditory message on VIs, which is record-
ed by a third-party voice actor outside the scene. In the
videos used in our study, most voiceovers were pro-
vided with background music. In both the conditions,
text captions were not provided. The results (Table 4)
showed that for the condition in which verbal cues

Table 3. Correlations among variables

Variables Mean (SD) 1 2 3 4
View counts 2,966,801.03 (2,425,307.29) 1
Amazement 0.16 (0.39) 13" 1
Affinity 0.48 (0.54) A7 21 1
Fear 0.25 (0.45) -.18" 18" -32 1
'p<.05,"p<.01,""p<.001
Table 4. Results of multiple regression analysis
Condition Independent variables B F-ratio R’
Amazement 17
Total - . .
(N=5,059) Affinity 29 77.91 17
Fear =24
Amazement A7
Shows with verbal cues ..
(N=3,052) Affinity .38 31.70 .14
Fear - 11
Amazement .02
Shows without verbal cues . ok
(N=2,007) Affinity .02 17.83 13
Fear -29"

Dependent variable: View counts

ok

p<.05,"p<.01,"" p<.001
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were present in the video content, fear had no signifi-
cant effect on view counts. However, amazement (5 =
17,¢=11.472, p <.05) and affinity (#=.38,1=20.95,
p < .001) had significant positive effects on view
counts. Interestingly, the effect of the affinity sub-
stantially increased under these conditions. This im-
plies that negative emotional responses diminished,
while positive emotions, such as awe or affinity, in-
creased when VIs actively engaged in verbal dis-
course, thus leading to increased video content view
counts. When verbal cues were not present, only fear
had a significant negative effect on view counts (f =
-.29, t=-10.818, p <.01). Unlike the condition with
VIs’ verbal cues, affinity and amazement had no sig-
nificant effect on view counts. These findings imply
that when VIs perform visually without dialogue ex-
pressions, they may be perceived as more fearful or
strange, thus negatively impacting content viewing.

V. Conclusions and Implications

This study utilized text-mining and regression anal-
ysis to examine consumers’ emotional responses to VI
SNA videos using user-generated comments of You-
Tube content. We first identified consumer emotions
to VI SNA video content in a naturalistic setting using
a text-mining approach and quantitatively examined
how these emotions influence content viewing, partic-
ularly inrelation to whether VIs’ voiceover is provided
as a verbal cue. This study offers practical implications
for enhancing VI SNA effectiveness.

The results of TF-IDF analysis provided a mean-
ingful snapshot of consumers’ general attention toward
or interest in the VI video content. The analysis revealed
the top 50 words frequently mentioned, including key
terms associated with VIs’ appearance and identity,
such as “Robot,” “Voice,” “Face,” “Girl,” “Body,”
“Look,” and “Hair,” followed by the next key terms as-
sociated with emotional expressions, such as “Lol,”
“Wow,” “Confused,” ““Cool,” “Amazing,” and “Happy.”
Overall, consumers concentrated on VI’s physical fea-
tures or their non-human identity, and this was accom-
panied by emotional evaluations.

For the further text-mining analysis, we conducted
LDA topic modeling and extracted eight distinct top-
ics, with each topic providing insight into the various
dimensions of consumer responses to VI content. The
most significant and overarching topic was consum-
ers’ emotional responses, which indicates that emo-
tion plays a pivotal role in shaping consumer experi-
ence with VIs. This echoes previous research focusing
on the formation of emotional perceptions in various
human-technology interaction contexts (e.g., Bailen-
son et al., 2006; Slater & Banakou, 2021). These stud-
ies have emphasized the importance of developing
consumer rapport (Gratch et al., 2007) and empathy
(Bailenson, 2018; Parmar et al., 2022) in generating
positive behavioral intents toward VIs. Nonetheless,
the findings reveal that fear remains the most prom-
inent emotion, consolidating the uncanny-valley ef-
fect in the context of digital influencers as well. Ac-
cording to the preponderant earlier work built on the
uncanny-valley effect, the extreme human-likeness of
digital humans provokes cognitive confusion and feel-
ings of discomfort (Cheetham et al., 2011; Kim et al.,
2024; Mathur & Reichling, 2016). Although VIs have
become more visible in the recent social media mar-
keting scene, the evocation of negative perceptions
and feelings seems inevitable, thus requiring a call for
VI design or communication strategies that can alle-
viate such negative psychological responses. As the
auditory elements of VI SNA video content, such as
VIs’ voice or song, appeared as important terms ac-
cording to the TF-IDF analysis, the use of multimedia
elements that can amplify the sensory experience can
be crucial. Fortunately, however, as evidenced in the
previous literature (Dabiran et al., 2023; Franke et al.,
2023; Kim et al., 2024), users also reported positive re-
sponses—including amazement and affinity—as they
encounter virtual humans. This largely concurs with
Kim et al. (2024), who showed that two countervailing
perceptions of VIs, coolness and eeriness, coexist in
consumers as they experience VIs. According to
Warren et al. (2019), positive consumer perceptions,
such as coolness, can result in successful marketing
outcomes, such as consumers’ willingness to pay fora

- 1204 -



Beyond Visual Realism
-Understanding the Role of Verbal Cues in Generating Consumer Affinity vs. Fear
toward Virtual Influencers in Social Network Advertising -

brand. In contrast, negative perceptions such as eer-
iness increase the likelihood of adverse behavioral in-
tentions, especially within the context of chatbots
(Pavlidou, 2021). Similar outcomes are highly likely
within the context of VIs as well, such that consumers’
fear toward a VI can impede positive behavioral in-
tentions toward the VIs such as a following intent or
purchase intent, while amazement and affinity can fos-
ter these behavioral intentions.

Follow-up regression analyses revealed that amaze-
ment and affinity positively influence content view
counts, while fear negatively influences content view
counts. These results imply the importance of crafting
VI SNA content that can arouse positive emotions.
This study suggests that the verbal features of VIs can
specifically enhance these effects. Our findings align
with those of Finkel and Kramer (2022), who asserted
that favorable attitudes toward the virtual agents can
be shaped by the increased level of anthropomorphism
of VIs. Their study revealed that human-like robots
significantly increased social interactions among con-
sumers when they engaged in interactive dialogue
about product consumption. This echoes previous
studies contending that avatar-user engagement can be
improved by elements other than visual ones, such as
discourse involvement (e.g., Banks & Bowman, 2016).
In this regard, the proper verbal featuring of VIs in
SNA video content can be a driver of affinity. When
VIs are only visually present, consumers may focus
more intensely on their physical appearances, which
intensifies fear of the hyper-realism look of artificial
humans (Brenton et al., 2005). Conversely, when VIs
do not engage in any dialogue, this can weaken their
human-likeness owing to a lack of social character,
which amplifies reluctance toward VIs. However, dif-
ferent findings also exist, as demonstrated by Ischen et
al. (2022). According to their study, virtual assistants’
verbal information did not suffice to enhance anthro-
pomorphism. Hence, simply using voice as a human-
like cue presumably was not sufficient for endowing
human-like appeal to VIs and thus failed to address
negative fearful responses. In summary, findings re-
garding the effect of verbal cues in inducing positive

responses to VIs among consumers are somewhat
mixed. Hence, future studies are needed to thoroughly
investigate the effect of VIs’ verbal engagement in the
context of video-based VI SNA.

Theoretically, this study contributes to the growing
literature on VI marketing by elucidating the consum-
ers’ emotional experiences with the VIs within the vid-
eo-mediated VI SNA context. First, it was conducted
from an exploratory perspective. Accordingly, we used
text-mining analysis to identify consumer responses
directly from an unstructured, organic setting since a
big-data analysis allows researchers to explore the tar-
get phenomenon as it is without reducing it based on
existing theories. Future follow-up studies using em-
pirical methods (e.g., surveys or experiments) will,
however, be still valuable to reexamine the findings of
the current study, and validate them within the context
of video-based VI marketing.

More crucially, by building on the CAS A paradigm
within the context of human-technology interactions,
this study directly explores how the implementation of
voice impacts consumers’ response to VI and/or con-
tent. While much existing research has concentrated
on the human-like qualities of VIs, verbal cues have
been largely overlooked. However, the current research
suggests that media users respond to virtual humans
differently depending on the verbal manner in which
they are presented; this indicates that verbal cues can
influence users’ attitudes and behaviors via positive
emotional arousals. This study sheds light on the mech-
anisms behind the emerging phenomenon in human-
technology interaction, which may become more com-
mon as loneliness and the decline of friendships in-
crease among younger generations (Pittman & Reich,
2016). When users struggle to establish social connec-
tions with real people, they may transfer the need for
connectedness, or companionship to these digital enti-
ties that can instead provide emotional engagement.

Furthermore, we suggest extending the findings of
this study to marketing communication theories, par-
ticularly utilizing persuasion knowledge model (Frie-
stad & Wright, 1994). Emotions have been studied ex-
tensively in relation to persuasion and consumer atti-
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tudes (Petty et al., 2003), such that emotion can influ-
ence the processing mode and the subsequent persua-
sion effect (Griskevicius et al., 2010). Hence, future
studies in the context of virtual human interactions
could incorporate cognitive load and persuasion know-
ledge to understand how the use of voice shapes per-
ceived persuasiveness and its subsequent effects (e.g.,
brand memory or attitudes, and purchase intention)
via emotional mediations. Given the growing popular-
ity of VIs used in marketing domain, such as product
recommendations, this stream of future research could
illuminate the process by which consumers feel and
process the messages by VIs, thus contributing to the
knowledge of human- VI interactions.

Despite its contribution, this study has limitations
with regard to data collection. The data-collection time
is particularly crucial in big-data analysis as it directly
impacts the relevance, accuracy, and effectiveness of
the insights generated from the data. The data collected
at a specific time point can provide insights only con-
textually relevant to that time point (Gandomi & Haider,
2015). Since patterns and meanings can change or
evolve over time, future studies will be valuable to fol-
low up and update the understanding of consumer be-
havior in this VI SNA scene. Furthermore, future stud-
ies may need to incorporate various VI characters.
This study only used Lil Miquela owing to her prom-
inence as a successful VI; future research could in-
clude various types of VIs across different age, gender,
and various appearance or VI interface features.

Marketing implications are as follows. Our study
confirms and extends the notion that perceived hu-
man-likeness can positively influence relational out-
comes, such as generating amazement and affinity. In
the context of emerging technologies, a higher degree
of “human appeal” is often assumed to lead to more
positive emotional outcomes (e.g., Sivaramakrishnan
etal., 2007). Therefore, fashion brands should consid-
er incorporating verbal features in VIs in the SNA vid-
eo content to enhance affinity and amazement, which
can subsequently lead to increased content viewing
and better engagement. Indeed, VIs provide fashion
brands with a novel and highly controlled way to pro-

mote their products and consumer engagement. They
can be styled, posed, and directed to perfectly embody
a brand’s aesthetic, possibly allowing for precision-
targeted marketing campaigns that resonate with fash-
ion-consumer demographics. Furthermore, since Vs
often have large, dedicated followings on social me-
dia, which makes them powerful tools for audience en-
gagement, fashion brands will also be able to strength-
en their connection with consumers in a more inter-
active and relatable way by engaging with these audi-
ences through virtual influencers.

To evoke amazement and affinity, fashion brands
and content creators should feature VI characters in in-
novative and striking ways to foster consumers’ emo-
tional arousal. For example, fashion brands should de-
sign video content highlighting awe-inspiring aspects
of VIs using verbal techniques to enhance the social
and human characteristics of VIs. Fashion VI SNA
video content should incorporate a combination of
visual and verbal cues to create a more engaging and
immersive experience for viewers. More realistic, au-
thentic, and particularly character-specific voiceover
could be utilized in VI SNA video content to attract
more viewers. Furthermore, investing in the state-
of-the-art technologies that can enhance human touch
in consumer-brand interactions may be highly bene-
ficial. As merely implementing voice as a human cue
might not be sufficient according to the findings of this
study, businesses are urged to experiment with various
methods to convey human-likeness more effectively.
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