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ABSTRACT

With the rising popularity of virtual reality, big data, and artificial intelligence (Al), social avatars have become
important elements in user-generated content on social platforms. Social avatars can make use of network centrality
to influence users' perceptions and attitudes toward products, lifestyles, and even trends, influencing their behavioral
decisions and imitation intentions. This study explored the effect of the strength of social avatar centrality on users'
intentions to imitate based on social network and parasocial interaction theory. The study determined the following:
first, avatar centrality is positively related to consumers' imitation intent toward avatars; second, avatar centrality is
positively related to self-Al connections and parasocial relationships; third, self-Al connection is positively related
to parasocial relationships; fourth, self-Al connection and parasocial relationships are positively related to consumers'
imitation intent toward social avatars. The findings of this study can enrich the application of social network theory
in Al and provide important insights for social network platforms and brand promotion to strengthen the social
relationships between social avatars and users and the social influence of avatars.
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1. Introduction

As social networking continues to develop, the trend toward closer ties between people has led to the emergence
of distinctive virtual social platforms, such as Twitter, which is characterized by social sharing, and Xiaohongshu,
which is characterized by interactive information sharing. The content on social platforms is primarily user-generated
and can be co-created through collaboration between users (Lai & To, 2015; Murray, 2020), greatly enriching the way
people communicate and interact. With the rising popularity of virtual reality, big data, and artificial intelligence (Al),
social avatars have become important elements in user-generated content on social platforms (Eisend et al., 2020).
Social avatars are computer-generated virtual characters that look and act like humans (Pauw et al., 2022) and use
social cues, such as facial expressions, gestures, and voices, to communicate with participants (Robb et al., 2015).
Social avatars, like opinion leaders, can control the flow of information on the internet and influence the behavioral
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decisions and mimicry intentions of participants on social platforms; in other words, they have interpersonal influence
(Eisend et al., 2020). This influence can be demonstrated by their strong online presence and the strength of their
centrality in influencing users' perceptions and attitudes toward certain products, lifestyles, and trends (Yuksel &
Labrecque, 2016). Social media platforms enable consumers to have more access to celebrities and celebrity culture
(Chung & Cho, 2017), and as a result, influencers have become trendsetters by influencing social media users to
imitate their behavior (Eisend et al., 2020). Users will then conduct "star standard consumption," try to imitate and get
close to them to improve their self-image by understanding their consumption behaviors, and finally make purchase
decisions (Jin et al., 2019). Imitation intention refers to consumers' desires to imitate celebrity behaviors and try to
look like them, which is a common way for consumers to construct and confirm themselves through consumption
(Zhang & Hung, 2020). Therefore, it is very important for enterprises to promote their products by exploring
consumers' intentions to imitate influential users. Recently, social avatars have gained an enormous following on
social media platforms, including Instagram and Xiachongshu. For example, after debuting on Xiaohongshu in 2021,
Avyayi, China's first hyperrealistic avatar, has published 17 posts, amassed 100,000 followers and 180,000 likes, and
is said to be worth $600 million. Major brands, such as Guerlain and Louis Vitton, have responded enthusiastically,
not only collaborating but also creating an unprecedented boom in which users actively purchase their recommended
products, even posting imitation photographs in attempts to emulate the make-up styles of these brands. The
emergence of Ayayi also confirms that avatars with social properties can create real value using the strength of their
centrality and the connections they build with users. This helps users to identify with their values and create intentions
to imitate them.

Social network theory views society as a network structure formed by multiple nodes that interact and connect
with each other, either as individuals or as groups. In social networks, influencers can act as central nodes in social
networks, helping users use social networks to access information and building social relationships with users
(Guetterman et al., 2017). Social network research states that the centrality of each node is generally small during the
early stages of network development, but as the network develops and evolves, the differences in influence between
nodes become greater, with influential people becoming opinion leaders (Guetterman et al., 2017). Before Al
technology matured, opinion leaders were often presented as expert, academic, or celebrity nodes with high social
status or public influence. However, the development of digital technologies and social media has facilitated the
creation of computer-generated avatar nodes with social attributes. According to social network theory, highly
centralized nodes gradually become the hubs for disseminating information in social networks. The centrality of virtual
image nodes helps to stimulate consumer trust in their products or brands, improve their enthusiasm to participate in
product activities, and significantly affect user attitudes. Most social avatars resemble human beings in appearance,
personality, and behavior (Wang et al., 2019). The computers are social actors (CASA) paradigm suggests that when
a technology possesses a set of characteristics that are similar to those of people, the reaction of people to the
technology will reflect as a social behavior and they will respond to it with social rules (Reeves & Nass, 1996).
Previous studies have confirmed that trust, affection, and imitation can thus occur in human—computer interaction
(Song & Kim, 2022). Avatars show their virtual life through posting dynamic information and strengthen their
connection with users interactively through activities such as interrelationships and comments (Yuksel & Labrecque,
2016). The online consumer culture with respect to celebrities involves users following the recommendations and
endorsements of virtual celebrities, trying to get close to and imitating them, before finally making purchase decisions
(Jinetal., 2019). Consequently, major platforms and brands are accelerating the construction of user—avatar interaction
models and actively promoting social networks centered on social avatars (Kamboj et al., 2018). In this way, users are
encouraged to imitate such avatars and branded products are promoted.

Consumer/influencer parasocial relationships are essential for understanding social media user behavior (Chung
& Cho, 2017). The phenomenon of virtual intimacies, called parasocial relationships (Tukachinsky et al., 2020), is
essential to the study of media. In fact, many users feel that they have an almost face-to-face connection with
influential users (Ki & Kim, 2019); they feel a personal emotional friendship bond (Tolbert & Drogos, 2019), similar
to feelings they have toward family and friends in daily face-to-face interactions, except that the interpersonal
relationships with influential users are unilateral (Ki & Kim, 2019). Parasocial relationships motivate consumers to
use media (Chung & Cho, 2017), which then fulfills their desires for connection (Yuksel & Labrecque, 2016). The
majority of social avatars resemble humans in terms of appearance, personality, and behavior, showcasing their virtual
lives by posting updates and strengthening their connections with users through interaction and communication
(Yuksel & Labrecque, 2016). Parasocial interaction theory suggests that emotional connection, authenticity,
transparency, and relatability can influence consumer attachment and interpersonal social interaction with avatars (Ki
& Kim, 2019; Zhou et al., 2021a). Among these, connection is an important component of empathy between avatars
and users. For example, when avatars are located at the center of social networks, users can follow them in real time
on social media platforms, including their occasional sharing and recommendations. Moreover, the interactions
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between users and avatars can deepen over time (Lee et al., 2021), increasing the positive perceptions of the social
presence and relevance of avatars for users (Laroche et al., 2012), bringing them closer to avatars socially (Yuksel &
Labrecque, 2016).

Constantly promoting consumer purchases and enhancing product diffusion is an important way for companies
to gain market value and increase their social impact (Xu et al., 2020). Recently with the rise of social media, the
impact of consumer interaction on product diffusion has grown stronger. The nodes in a social network environment
are highly visible to users. The high visibility of the behavior of others can make users more aware of their presence
when making decisions (Liu & Sundar, 2018). Jun and Yi (2020) confirmed that individuals were interested in making
decisions that considered and converged with those around them, contributing to the formation of parasocial
relationships. When users can establish a parasocial relationship with a social avatar, their perception is that the social
avatar seems to understand their needs, and they embrace the avatar as a friend (Ki & Kim, 2019), which can evoke a
sense of identification and willingness to imitate the avatar (Casalo et al., 2020). Users commonly validate themselves
through consumption by imitating celebrities and trying to resemble them (Ki & Kim, 2019).

Empirical research on avatars is still in its infancy, with research related to avatar centrality being conducted in
two main areas. The first area relates to factors such as anthropomorphism that affects avatar centrality (Lee et al.,
2021; Pitardi & Marriott, 2021). Such factors enhance an avatar's online identity, expand its reputation, and enhance
consumers' authority perception (Pitardi & Marriott, 2021); the other area concerns the way in which avatar centrality
is identified (Guetterman et al., 2017; Liu & Sundar, 2018), such as using centrality algorithms to analyze the
importance of connection strength on avatar identification, suggesting that social platform information flow networks
are weakly relational networks based on strong relationships (Guetterman et al., 2017). Based on the CASA paradigm,
social network, and parasocial interaction theory, this study argues that avatar marketing will break through the
original single service attribute. Social attributes will become the key to meeting users' emotional needs and
establishing two-way contact, and that centrality motivates consumers to create social relationships and imitative
intentions. A series of connection and relationship changes caused by avatars are a series of new behaviors, new
groups, new situations, and new spaces constructed by avatar technology as a new social action field (Dwivedi et al.,
2022). Despite this rapid adoption of Al in many areas of human activity, little is understood about how users relate
to such Al agents from the perspective of their own identity. Therefore, this study innovatively added the self - Al
connection variable to explore the effect of the strength of centrality of social avatars on users' imitation intent and the
mechanisms that influence users' connections with avatars and their social relationships in social networks. The
findings of the study could enrich the application of social network theory in the field of Al and provide important
insights for social networking platforms and brands to strengthen the social relationships between social avatars and
users as well as the social influence of social avatars.

2. Literature Review
2.1. Social Avatars

With the development of digital technology and social media, Al-driven avatars are increasingly being used by
major platforms and companies. Avatars are computer-generated virtual characters that look and act like humans
(Guetterman et al., 2017), using social cues, such as facial expressions, gestures, and voice to communicate with
participants (Robb et al., 2015). There are two main types of avatars, service-oriented, such as chat assistants, and
social avatars, such as avatar spokespersons. Service-oriented avatars have become commonplace and are primarily
used to replace real people for simple content production.

The rising popularity of virtual reality, big data, and Al has seen social avatars attracting more social attention.
The CASA paradigm indicates that people regard virtual characters, robots, technical equipment, and other media as
social forms, and adopt certain social rules according to their social cues, generating social reactions to them (Reeves
& Nass, 1996). The paradigm suggests that if a robot presents enough humanlike cues, our brains will automatically
equate them with humans (Song et al., 2022; Tay et al., 2014). Similarly, most studies believe that anthropomorphic
cues of avatars (such as language style and the ability to interact with people) will trigger people's social scripts (such
as politeness and reciprocal communication), which in turn will further trigger their cognitive and emotional social
responses (such as trust, affection, and imitation) in the interaction (Song & Kim, 2022). Social avatars have interactive
properties endowed with social qualities, such as interacting with people using verbal and nonverbal behavior,
communicating with them in their daily lives (giving recommendations), and carrying out requests made by them (Lee
et al., 2021). When social avatars present themselves as social members similar to participants, they tend to be treated
like ordinary people and other participants willingly form social relationships with them (Saunderson & Nejat, 2021).
Social avatars have the social ability to interact with participants, allowing them to form connections, creating direct
extensions to the virtual world (Guetterman et al., 2017).
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As more virtual online celebrities appear on popular social platforms, it becomes increasingly difficult to define
them in terms of a common set of attributes. Avatars may vary strongly in terms of their visual finesse, ranging from
cartoon- or anime-like characters to those achieving astonishing levels of photorealism (Arsenyan & Mirowska, 2021).
Apart from their visual appearance, virtual influencers can also be differentiated depending on the content they present.
Matching the thematic emphasis of different media platforms (Stein et al., 2022), virtual influencers on Instagram or
Facebook are typically involved in the promotion of fashion items, domestic products, or brands, whereas those found
on streaming platforms such as YouTube or Twitch (so-called VTubers) typically focus more on entertainment. This
may also result in different content modalities, as the respective channels may put a stronger focus on either still
images or whole videos (Foster et al., 2021). Luxury brands such as Louis Vuitton and Prada are increasingly
partnering with them to promote new lines of products. Lil Miquela, the most popular virtual influencer, has 1.7
million followers on Instagram. She is fictional, recognizes herself as a robot, but displays human emotions through
her posts and interactions with her followers. Social avatars have proven to be commercially valuable in a variety of
areas, including marketing, tourism, education, and entertainment. In tourism, they can replace museum guides in
certain areas, explaining key information and answering a variety of visitor questions (Duguleand et al., 2020).
Moreover, studies have examined the level of coexistence and interaction between social avatars and humans based
on human—computer interaction (Lalicic & Weismayer, 2021). Avatar specificity and moldability characteristics help
associate image temperament with brands. This allows consumers' warm feelings toward social avatars to be translated
into positive attitudes toward the brand itself. This in turn creates the perception of a real presence (Lee et al., 2021),
and leads to a perceived coexistence with social avatars. At the same time, Pauw et al. (2022) found that interaction
with social virtual avatars can alleviate the negative sentiments of participants, making them feel close enough to
express their intention to interact with a social virtual avatar again. Specifically, social virtual avatars can communicate
content through appropriate voice, language, and other interactive forms, responding to consumers' verbal and
nonverbal interactions (Liu & Sundar, 2018), which can result in a series of positive emotional responses from
consumers. For example, empathy (Lalicic & Weismayer, 2021) and self-disclosure (Pauw et al., 2022) build
consumer trust, helping consumers establish social relationships with the avatars.

Previous studies have focused primarily on the presentation type and interaction level of avatars to explain their
application in different virtual environments and consumers' perceptions of human—computer interaction (Masuda et
al.,, 2022; Wang & Ruiz, 2021). However, with the continuous development of Al technology, enterprises are
increasingly seeking connections with virtual influencers to sell their products to audiences. The perfect image of
avatars strengthens the connection between consumers and brand avatars, increases consumers' intent to imitate
avatars and subsequently buy the products recommended by them (Foster et al., 2021). Social avatars have become
commonplace among companies and brand managers are building user—avatar interaction models using Al technology
to take advantage of their attractiveness in social platforms (Jeon, 2022).

2.2. Social Network Theory and Centrality of Social Avatars

Social network theory views society as a network structure formed by multiple nodes interacting and
interconnecting (Gulati, 1999), which can share knowledge and valuable information through interpersonal and social
ties. Moreover, the strength of the relationships between the nodes in a social network and the consumer plays a role
in consumer psychology and behavior. Social network theory is widely used in different fields, such as journalism and
media (Ahmed et al., 2020; Jiménez-Castillio & Sanchez-Fernandez, 2019), psychology (Bruning et al., 2018), and
marketing (Borrego et al., 2019; Zhang et al., 2020). Based on social network theory, opinion leaders act as central
nodes in virtual tourism communities, influencing the psychology and decisions of participants with their personal
charisma and expertise in long-term interactions (Chiu et al., 2017). Moreover, Zhang et al. (2020) saw influential
sports stars as central nodes under social network theory, attracting consumers to actively track their dynamics by
promoting their (positive) image, enabling brands and companies to gain positive online word-of-mouth traction. In
the service field, social avatars can provide recommended services and emotional companionship to consumers
through their personalized appearance, diverse interaction methods, and perfect personalities, greatly satisfying the
functional and experiential needs of consumers for the service process.

Network centrality is a measure of the popularity and influence of central nodes in social networks, which means
that central nodes can gain relative power and competitive advantage by controlling the spread of information among
network members. It is an important variable in social network theory (Wang et al., 2019). Specific influencing factors
for conducting centrality analysis include the volume of information forwarded by the central node for dissemination,
the frequency of interaction with participants, and participant loyalty (Yuksel & Labrecque, 2016). The central node
can be a real user or a virtual character. The social avatar attracts the attention of consumers through its surreal image,
and by establishing trust with consumers the social avatar gradually approaches the center of the social network,
expanding the spread of network information and influencing the network environment (Casal6 et al., 2020). As a
result, platforms or brands use avatars to post promotional dynamics to understand consumer needs, desires, and
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preferences. This enables them to improve and upgrade their products and post promotional dynamics for new
products. On the one hand, social avatars can enhance consumers' overall perceptions of the value of a product and
help them agree with the avatar's views or suggestions, thus increasing their willingness to purchase products (Wang
etal., 2019). On the other hand, social avatars enable two-way communication with consumers, who perceive that the
avatar will listen to their suggestions and give feedback. This interaction increases consumers' perceived trust in the
process (Silva & Bonetti, 2021) and their reliance on social avatars for repeat purchases, thus increasing their centrality
and influence (Storbacka et al., 2016). Several platforms and brands have accordingly developed multiple social
avatars on social networks to communicate, promote, and advertise new products, encouraging consumer engagement
to build consumer—avatar social relationships (Kamboj et al., 2018). Due to the high expressiveness of social avatars,
consumer loyalty, and the ability of social avatars to satisfy positive consumer needs, placing them at the central node
can draw consumers closer to Al-based relationships (Yuksel & Labrecque, 2016). Understanding the relationship
between users and social avatars, and between consumers themselves, can then help companies to understand and
target current users more effectively, reach new potential customers, control the flow of information in consumer
networks, and help them gain competitive advantage.

2.3. Self - Al Connection

Recent research has shown that consumers integrate external entities, such as Al and technology, as part of their
self-schema because they are relevant to them or because they identify with the brands or technology to some degree
(Alabed et al., 2022). For Al, avatar traits can fuel the process of such self-schema, as humanlike interactions provide
social meanings to users and inspire them to invest their attention and emotions in the Al. Consumers can experience
such a self - Al connection because they are highly experienced and involved in the process of interacting with avatars
and therefore are able to experience a relationship with the Al (Maclnnis & Folkes, 2017). As consumers interact with
Al, Al-based systems can use big data to accurately predict their preferences and meet their needs, making them feel
connected to the process (Huang & Philp, 2021). Consumers have a high degree of identification with Al according
to the social network theory. This symbolically satisfies consumers’ specific preferences (Choi & Drumwright, 2021)
and they tend to connect and extend their relational networks with a variety of objects, including brands, Al-based
services, and even avatars (Felnhofer et al., 2019). When avatars are at the center of social networks, they rely on new
identity attributes to influence consumers' interaction patterns, interests, consumption behavior, and lifestyles
(Uzunoglu & Kip, 2014). In social networks, social avatars trigger emotional responses from consumers on other
nodes, leading to emotional involvement and empathy (Pelau et al., 2021), suggesting that consumers tend to form
social relationships with social avatars (Keeling et al., 2010). In addition, the interpersonal attractiveness of social
avatars can increase consumer identification and connection creating a relationship for consumers with social avatars
and helping them to adopt the avatar's advice through imitation or internalization (Principe & Langlois, 2013).

2.4. Parasocial Interaction Theory and Parasocial Relationships

Parasocial interaction theory describes the relationship between media audiences and media characters, in which
audiences develop attachments to avatars that eventually develop into interpersonal social relationships (Horton &
Wohl, 1956). Parasocial interaction theory has shown that parasocial relationships have a wide range of effects on
communication effectiveness, including influencing health communication (Brown & Basil, 1995), audience focus
(Masuda et al., 2022), reducing social bias (Chang & Kim, 2022), and enhancing interpersonal interaction and
persuasion (Stapleton et al., 2017). Park and Lennon (2006) investigated the relationship between parasocial
interactions and consumer buying behavior based on the theory of parasocial interactions and found that closer
parasocial interactions led to stronger consumer buying impulses. While both parties in a traditional social relationship
are in a real-life environment, under parasocial interaction theory, virtual characters in the new media environment
replace the real parties in the interaction (Xiang et al., 2016). Moreover, social interactions are premised on the idea
that virtual personas can create a real atmosphere of interaction during exposure on social media platforms, thereby
establishing a parasocial relationship with consumers (Masuda et al., 2022). For example, virtual influencers as central
nodes of social networks use Twitter to communicate with characters in other nodes, share daily dynamics, or interact
with consumers, allowing them to feel the presence and authenticity of the virtual character, enhancing the strength
of their parasocial relationship with the central character (Bond, 2016).

With the continuous development of new media technologies, parasocial interaction theory has been applied in
virtual environments but has been focused on social avatars less often. Previous research suggests that consumers'
parasocial interactions with avatars are diverse. Their access to the real-time updates posted by avatars on social media
or the following of the brands or products recommended by virtual characters reduces their perception of psychological
distance (Chang & Kim, 2022), thus facilitating the formation of parasocial relationships. At the same time, the
parasocial interactions between consumers and avatars deepen as the time spent with the media persona increases
(Dibble & Rosaen, 2011), eventually developing into a strong parasocial relationship (Horton & Wohl, 1956). As a
result, platforms or brands tend to work with social avatars that have a large and loyal following. The use of such
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avatars for parasocial interactions with consumers increases brand identification (Liu et al., 2019; Zhou et al., 2021b)
and satisfaction (Hartmann & Goldhoorn, 2011).

3. Research Hypotheses
3.1. Avatar Centrality and Imitation Intent

Avatar centrality refers to the extent to which an avatar is located at the center of and is popular in a social network
(Koh et al., 2007). Based on social network theory, the higher the degree of centrality of a network node, the stronger
its influence on other nodes. In this study, a high centrality avatar is the core member of a social network. It is directly
connected to many consumers in the social network, helping attract users' attention and efficiently disseminating
information (Koh et al., 2007). It can lead conversations and generate discussion, share information with consumers,
and interact with them in both directions, thus creating a sense of identification with the avatar and ultimately a high
level of loyalty to the avatar's social network (Wang et al., 2019). In addition, users can follow the avatar in real time
on social media platforms. Users need to use this social network to access information and build social relationships.
The interaction between users and avatars grows deeper over time, increasing users’ positive perception of the avatar's
social presence and trust (Pelau et al., 2021). This makes them increasingly willing to accept recommendations and
suggestions made by the avatars, thus generating imitation intent (Craig & Schroeder, 2017) and making similar
decisions or choices. Consequently, we propose the following hypothesis (Figure 1).

H1: Avatar centrality is positively related to consumer imitation intent toward the avatar.
3.2. Avatar Centrality and Self - Al Connection

Social network theory indicates that consumers have a high level of identification with Al that symbolically
satisfies their specific preferences (Choi & Drumwright, 2021). They tend to associate and extend their relational
networks with a variety of objects, including brands, Al-based services, and avatars (Felnhofer et al., 2019). In
marketing activities, avatars can be used as a reference group of consumers. A reference group refers to a group with
which consumers compare their own ideas and behaviors, and that influences their own behaviors and decisions
(Amaldoss & Jain, 2008). Enterprises strive to create a positive connection between themselves and reference groups
of consumers and assign specific group labels to brands or products to gain consumers' attention (Kemp et al., 2021).
When a reference group is associated with a brand, consumers are reminded of the image, psychological benefits, and
other features of the brand. Consumers tend to establish a relationship between reference groups and the brands they
choose (Muniz & O'guinn, 2001). Brands can make use of the influence of reference groups on consumers to actively
associate with consumers and provide them with important reference information, thus further influencing consumer
psychology and behavior (Escalas & Bettman, 2014). Previous research has shown that consumers have positive
emotions when interacting with avatars because of recommendations that meet their needs, and after multiple
interactions, they increasingly identify with and trust the avatars, feeling closely connected to them (Huang & Philp,
2021). Furthermore, according to the CASA paradigm, if the avatar presents enough humanlike cues, the consumer's
brain will automatically equate the avatar with a human (Chattaraman et al., 2012). The anthropomorphic appearance
of an avatar triggers people's social scripts. When users interact with avatars that have humanlike behavioral
characteristics in terms of image design, personality, and emotions, the interaction will further induce the cognitive
and emational social responses of consumers. Consumers tend to perceive themselves as being more connected and
relevant to the avatars. High centrality avatars demonstrate their virtual life by publishing and interacting with
consumers in the form of follows and comments. Consumers pay attention to the recommendations and endorsements
of high centrality avatars and try to replicate the image portrayed by internet celebrities. To that extent, consumers
generate the intention to imitate and finally make a purchase decision (Jin et al., 2019). Consequently, avatar centrality
has an impact on consumers' interests, hobbies, and consumption behavior, reducing the social distance between
consumers and the avatars themselves (Yuksel & Labrecque, 2016), and strengthening engagement with them (De
Veirman et al., 2017). Consequently, we propose the following hypothesis.

H2: Avatar centrality is positively related to self - Al connection.
3.3. Avatar Centrality and Parasocial Relationships

Parasocial interaction theory describes the relationship between media audiences and avatars, whereby audiences
develop attachments to avatars, eventually developing parasocial relationships (Horton & Wohl, 1956). During their
exposure on social media platforms, avatars can create an authentic interactive atmosphere by posting high-quality
content to attract consumers. These consumers can then connect with the avatar by following it in real time on social
media platforms. In this way, they are driven closer to the center of their social network (Stapleton et al., 2017).
Consequently, high centrality avatars are important to consumers in fostering parasocial relationships. Previous
research suggests that consumers' parasocial interactions with high centrality avatars can be diverse, as they reduce
their perception of psychological distance by accessing real-time updates posted by high centrality avatars on social
media or by following their recommended brands or products (Chang & Kim, 2022). At the same time, the parasocial
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interactions between consumers and high centrality avatars deepen as the time spent with the avatar increases (Dibble
& Rosaen, 2011), evoking strong attachments between the avatar and its followers and eventually developing strong
parasocial relationships (Horton & Wohl, 1956). Consequently, we propose the following hypothesis.

H3: Avatar centrality is positively related to parasocial relationships.

3.4. Self - Al Connection and Parasocial Relationships

Studies have shown that when interacting with an Al recommendation system, consumers feel more connected to
the Al system than they would with a human employee providing the same service (Huang & Philp, 2021). We argue
that this will occur because Al recommendation systems typically use consumers’ past behaviors to provide them with
personalized recommendations that reflect predictions about their future interests and preferences. In other words,
because the Al is designed to personally reflect who the consumer is, what they need, and what they will enjoy,
consumers feel connected to the Al. This connection is reflected in the fact that users actively interact with virtual
people, as if there is a reciprocal relationship between them. Users pay attention to the dynamics of virtual people as
if they were communicating with their friends (Pelau et al., 2021) and unconsciously think that virtual people are
responding to them as if they were communicating face to face. In particular, the presence of nodes in social network
environments are highly visible to users. This high visibility of others' behavior drives users to be more aware of the
presence of others when making decisions. This in turn, leads to an increasingly strong connection between consumers
and Al, and between consumers and the role of this mutual influence on their social relationships (Masuda et al.,
2022). Moreover, the interpersonal attractiveness of social avatars also increases consumers' identification and
connectedness, making them feel a deeper bond with the avatar, thus facilitating the formation of parasympathetic
relationships. Consequently, we propose the following hypothesis.

H4: Self - Al connection is positively related to parasocial relationships.

3.5. Self - Al Connection, Parasocial Relationships, and Imitation Intent

Self - Al connection can be considered to reflect the degree of association and intimacy that consumers perceive
with the Al process. When consumers perceive avatars to be intimate objects, they become highly connected and form
strong emotional bonds with them (Choi & Drumwright, 2021). Social network users can follow avatars, thus
increasing their positive perception of their social presence and connectedness (Laroche et al., 2012). It has been
shown that consumers are more inclined to accept brands or products recommended by familiar individuals (Hwang
& Zhang, 2018). By connecting with avatars, consumers perceive them to be popular and trustworthy sources of
information, enhancing consumers' willingness to follow and their imitation intent. Consequently, we propose the
following hypothesis.

H5: Self - Al connection is positively related to consumer imitation intent toward the avatar.

In a social media environment, parasocial relationships between users and avatars are believed to strongly
influence consumers' identification with a promoted brand or product, enhancing their desire to own the brand (Jin &
Ryu, 2020; Reinikainen et al., 2020). They generate positive attitudes toward the brand in question (Choi &
Drumwright, 2021) and increase purchasing frequency (Park & Lennon, 2006). When users establish a parasocial
relationship with an avatar, they perceive the avatar to be understanding of their needs and embrace the avatar as a
friend (Ki & Kim, 2019), which can evoke a sense of identification and willingness to imitate it (Kay et al., 2020).
Moreover, it has been shown that imitating celebrities is a common way for consumers to validate themselves through
consumption (Sokolova & Kefi, 2020). It is hypothesized that cconsumers' parasocial relationships with avatars can
increase consumers' identification with the brand and thus generate imitation intent. Consequently, we propose the
following hypothesis.

H6: Parasocial relationships are positively related to consumer imitation intent toward the avatar.
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Figure 1: Research Model

4. Methods and Results
4.1. Research Design and Sample Description

This study adopted previous research methods of measuring centrality using a questionnaire (Antia & Frazier,
2001). The questionnaire designed for this study was divided into two parts. The first part included measurement
questions for each variable. To ensure that the reliability of the measurement tool met the required standard, the scales
used in this study were modified based on previous research, as well as on the content and purpose. Avatar centrality
was adapted from the scale used by Antia and Frazier (2001), self - Al connection followed the maturity scale of Park
et al. (2010) and was adjusted in accordance with Tan et al. (2018), parasocial relationships adopted the scale used by
Kim and Song (2016), and imitation intent scales were adapted from those of Awasthi and Choraria (2015) based on
the work of Chan and Prendergast (2008). This study was conceptualized as the degree of willingness of participants
to change their behavior to mimic virtual influencers. The study was conducted in April 2022 based on the
Wenjuanxing platform. A total of 150 pre-research questionnaires were randomly distributed in April 2022, and 120
valid questionnaires were returned (after excluding those with an average response time < 60 s). The data obtained
from the pre-research were analyzed by exploratory factor analysis using SPSS 26.0, which retained factor loadings
> 0.5 and cross-loadings < 0.4, finally eliminating 7 items to form a formal questionnaire with 13 questions retained.
The second part of the questionnaire investigated the basic characteristics of the users. Variables commonly used in
demographics such as gender, age, education level, and the familiarity and frequency of contact with avatars were
used.

We commissioned a professional online survey company familiar with the Wenjuanxing platform, which is
equivalent to the Amazon MTurk portal and is used for online recruitment of willing research study participants. The
participants were recruited using an invitation to participate in the study posted onto the portal. The survey started in
May 2022 and ended in June 2022, lasting approximately one month. A total of 487 valid questionnaires were obtained
(an effective return rate of 90.6%) by excluding invalid questionnaires (such as those with an average response time
< 60 s). As shown in Table 1, 41.27% of the respondents were male and 58.73% were female; the majority of
respondents (89.33%) were aged 18-40, which corresponded to the age of the active social media group; the
respondents were mainly students and corporate employees, accounting for 59.96% of respondents; familiarity with
avatars was above 76% with 67% having an average contact with avatars 3 times a month or less. This may be due to
the fact that the marketing of avatars, as a new trend, has been publicized by many media and increased users'
familiarity with the concept; however, avatars have not yet been put to use in large numbers. The top two subject
preferences for avatar design were anthropomorphic avatars (29.16%) and hyperrealistic avatars (26.08%).
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Table 1: Descriptive Statistics of the Sample

Measurement Items Percentage (N =487)

Male 201 (41.27%)
Gender Female 286 (58.73%)

1824 181 (37.17%)
25-30 136 (27.93%)
Age 3140 118 (24.23%)
41-50 46 (9.45%)
>51 6 (1.22%)

Students 225 (46.20%)
Institutions/civil servants 67 (13.76%)
Profession Corporate employees 80 (16.43%)
Self-employed / freelancer 39 (8.01%)
Others 27 (5.54%)

Professional technicians such as doctors / lawyers 49 (10.06%)

Very unfamiliar 27 (5.96%)
Unfamiliar 69 (13.75%)
Familiarity General 275 (56.47%)
Familiar 73 (14.99%)

Very familiar 43 (8.83%)

<3 329(67.46%)
46 112(23.10%)
7-10 34 (6.98%)
> 11 12 (2.46%)

Months of experience with social avatars

Hyperrealistic humanoid avatar 127 (26.08%)
Humanoid avatar 142 (29.16%)

Quadratic avatar 109 (22.38%)

Cartoon avatar 109 (22.38%)

Expectations for social avatars

Note: The number on the diagonal is the root mean square of the AVE.

4.2. Reliability and Validity Tests

This study used SPSS 26.0 and Amos 26.0 to test the reliability and validity of the scale. Cronbach’s a coefficient
was used to assess the scale’s reliability. The values of Cronbach’s a coefficients for each construct were above the
standard of 0.7, as shown in Table 2, indicating that the data scales were reliable. Additionally, the factor loadings for
all variables in the test results were > 0.5, the combined reliability values (CR) > 0.7, and the average variance
extracted (AVE) was > 0.5, all of which indicate good convergent validity of the measurement scale.

Table 2: Reliability and Convergent Validity Analysis of the Variables

Scale Items Loadings

Avatar centrality i{;)];lb:a(c)h;g =0.712
Adapted from Antia and Frazier (2001) CR = 0.846

I think the avatar is the key person at the center of the virtual network. 0.692"*

I think the avatar is active on social platforms. 0.725™*

I think the avatar has a broad connection with the platform's users. 0.789"*

I think the avatar is the core of the platform. 0.831""

Self - Al connection i{?]gb:agh%g =0.837
Adapted from Park ef al. (2010) and Tan et al. (2018) CR = 0.7936

I think the content that the avatar posts on the social platform is what I like. 0.804™"

I think I'm connected to the avatar. 0.692"*

I think what the avatar posts (e.g., recommending branded products) affects my perception of the brand . | 0.747""

. . . Cronbach’s o = 0.765
Parasocial relationships AVE = 0.536
Adapted from Kim and Song (2016) CR = 0.772
[ think the avatar is like my friend. 0.810™**

I think the avatar seem to understand what I am thinking. 0.636™*
I like interacting with the avatar. 0.741**
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. . Cronbach’s 0. =0.714
Imitate Intentions AVE = 0.611
Adapted from Awasthi and Choraria (2015) , Chan and Prendergast (2008) CR =0 8'2 4
I want to be as stylish/smart/sophisticated as the avatar. 0.883***

I buy products or brands recommended by the avatar because I want to be as stylish/smart as the avatar. | 0.692***
I will try to change myself so as to become the kind of virtual person I admire. 0.757***

Note: """ p < 0.001.

Table 3 shows that the mean value of all variables is greater than 3.6, and that 2 variables are greater than 4. This
indicates that the subjects have a clear perception of the process of avatar centrality to imitative intention. The square
root of the AVE for each construct is greater than its correlations with other constructs. As shown in Table 3, each
indicator’ s factor loading is greater than its cross-loadings with other constructs, suggesting satisfactory discriminant
validity.

Table 3: Matrix of Correlation Coefficient Tables Between Variables

Variables Avatar Centrality Self-Al Connection Parasocial Relationships  Imitate Intentions
Avatar Centrality 0.758

Self - Al Connection 0.608 0.747

Parasocial Relationships 0.547 0.523 0.732

Imitate Intentions 0.702 0.505 0.412 0.782

Mean Value 3.692 3.870 4.674 4316

Standard Deviation 1.533 1.813 1.536 1.428

4.3. Structural Models and Path Test

This study used Amos 26.0 to develop a structural equation model to verify the path relationship of the model. In
this model, the goodness-of-fit indices (that is, y?/df = 1.742 < 3, NFI = 0.934, IFI = 0.973, GFI = 0.967, CFI = 0.970,
and TLI = 0.965) were close to or greater than the standard value of 0.9, and the RMSEA (0.038) was less than the
standard value of 0.08, demonstrating that the model fits well. Table 4 shows the results of the hypothesis tests.

The coefficient of the standardized path of avatar centrality on consumer imitation intent is 0.848 (p < 0.001);
thus, H1 is supported—that is, avatar centrality is positively related to consumers' imitation intent toward the avatar.
Moreover, the coefficient is greater than the standardized coefficient of self - Al connection and parasocial
relationships on imitation intent, indicating that centrality has the greatest influence in the formation of consumers'
intent to imitate. The standardized path coefficient of avatar centrality on self - Al connection is 0.234 (p < 0.001);
thus, H2 is supported—that is, avatar centrality is positively related to self - Al connection. The standardized path
coefficient of avatar centrality on parasocial relationships is 0.066 (p < 0.001); thus, H3 is supported—that is, avatar
centrality is positively related to parasocial relationships, indicating that avatar centrality in social networks enhances
users' mimetic intent, and further motivates users to connect with Al and form parasocial relationships. The
standardized path coefficient of self - Al connection on parasocial relationships is 0.894 (p < 0.001); thus, H4 is
supported—that is, self - Al connection is positively related to parasocial relationships. The standardized path
coefficient of self - Al connection on imitation intent is 0.056 (p < 0.001); thus, H5 is supported—that is, self - Al
connection is positively related to consumers' imitation intent toward the avatar. The standardized path coefficient of
parasocial relationship on imitation intent is 0.537 (p < 0.001); thus, H6 is supported—that is, parasocial relationships
are positively related to consumers' imitation intent toward the avatar.
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Table 4: Hypotheses Testing Results

Assuming Path Relationships (S:t;léls; crfen t Path T-Values Results

Avatar Centrality — Imitate Intentions 0.848™* 11.606 H1 support
Avatar Centrality —  Self - Al Connection 0.234™* 3.617 H2 support
Avatar Centrality —  Parasocial Relationships 0.066™" 2.784 H3 support
Self - Al Connection — Parasocial Relationships 0.894™* 17.378 H4 support
Self - Al Connection —  Imitate Intentions 0.056™" 2.415 HS support
Parasocial Relationships — Imitate Intentions 0.537"" 8.697 H6 support

Note: “P<0.05; "P<0.01; *** P<0.001.

4.4. Total Impacts
We also computed the total standardized effects (direct effect + indirect effect) of the significant predictors
in the research model on intention to imitate avatars (Figure 2).

1
08 0.897

0.6
0.4 0.536 0.537

0.2

0
Avatar Centrality Self-Al Connection Parasocial Relationship

Figure 2: Total Effects of the Variables Predicting Intention to Imitate Avatars

5. Conclusions and Discussion
5.1. Research Conclusions

Based on social network and parasocial interaction theory, this study re-examines social avatars as user-generated
content of social platforms from a central perspective, their centrality having an impact on encouraging consumers to
establish social relationships and imitation intent. The specific findings are as follows. (1) Avatar centrality is
positively related to consumers' imitation intent toward the avatar. This shows that the stronger the centrality of the
avatar, the more it can guide topics and generate discussions, and users then feel the need to use the social network to
obtain information. As the interaction time increases users are increasingly willing to accept the recommendations and
suggestions of high centrality avatars, thus generating imitation intent and decisions. (2) Avatar centrality is positively
related to self - Al connection and parasocial relationships. That is, the stronger the avatar centrality, the stronger the
consumer's connection to the Al process and the deeper their connection with the avatar, thus facilitating the formation
of parasocial relationships. Consequently, increasing the centrality of avatars is beneficial to drawing consumers closer
to the avatars socially, thus strengthening their connection with consumers. (3) Self - Al connection is positively
related to parasocial relationships. This suggests that as the self - Al connection deepens and the nodes of the network
draw closer, the interaction between consumers strengthens for product diffusion; this interaction drives users to be
more aware of the presence of others when making decisions. The study confirms that individuals are interested in
making decisions that consider and converge with those around them, thus contributing to the promotion of parasocial
relationships (Jun & Yi, 2020). (4) Self - Al connection and parasocial relationships are positively related to
consumers' imitation intent. In other words, the stronger the connection between themselves, the avatar, and the
parasocial relationship, the stronger the consumer's intent to imitate the avatar. Consequently, when promoting avatar
marketing, companies should pay attention to strengthening the two - way communication between avatars and
consumers to promote the formation of parasocial relationships.
5.2. Research Significance
5.2.1. Theoretical Implications

First, this study enriches and extends the theoretical research on social network theory in the field of Al. Previous
studies have primarily explored the positive effects of opinion leaders, celebrities, and experts on consumer decision-
making based on social network theory (Borrego et al., 2019; Zhang et al., 2020). However, this study explores the
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influence of their centrality on consumers' attitudes and behavior by using avatar nodes as the research object based
on social network theory, introducing social network theory into the field of Al, and expanding its scope of application.
Moreover, with the rise of the metaverse concept, social avatars as emerging nodes should receive more attention.
This application is more in line with social development trends, which greatly enrich the application value of social
network theory.

Second, this study expands the study of avatar influence from the perspective of network nodes. We propose the
concept of avatar centrality, focus on the effect of avatar centrality on consumers' imitation intention, and further
explore the mechanism of its influence. Previous studies have focused on the image design of avatars, considering
mainly the effect of avatar personification on consumers' willingness to participate, purchase, and forgive (Hwang &
Zhang, 2018; Lee et al., 2021). This study explores avatar influence on consumers' network behavior from the point
of view of avatar nodes, extends the related research of avatars, and provides inspiration for further exploration of the
influence of avatars.

Third, the study extends the parasocial interaction theory to the field of avatars. Building on parasocial interaction
theory, this study uses the interaction intensity between avatars and consumers and the linking of the conformity effect
between consumers. It also uses the relationships between avatars and consumers, and the consumers amongst
themselves. Unlike previous studies that only considered the impact of avatars on consumers, this makes the research
content more consistent with the actual real-world phenomenon.

5.2.2. Practical Implications

First, enterprises should break through the traditional promotional strategy of using opinion leaders or influencers
and pay attention to the impact of social avatars in marketing to enhance their popularity and network influence. With
the increase in users' demand for improved shopping experiences, enterprises should not only focus on the service
attributes of avatars but also make good use of their social attributes to build a two - way interaction model between
them and users, creating a loyal fan base for them. For example, avatars can increase their exposure and influence by
spreading excellent content and increasing the number of views, thus accelerating the flow of resources on the
platform. Additionally, social avatars can interact with users via comments, patiently reply to user feedback, and
understand the real needs of users to realize two - way communication. Finally, companies can also actively promote
their products through subscriptions and mini apps to attract more users, thus enhancing the influence of avatars.

Second, companies should take advantage of the group convergence effect of users to develop avatar - consumer
and consumer—consumer parasocial relationships. Users of social platforms also seek group identity in their online
interactions and are susceptible to social influences and herding. Companies should work on group size and
relationship strength to promote the tendency of users to converge and form parasocial relationship circles, centered
on the avatar. In terms of group size, companies can actively create a fan base led by the avatar to grow user
participation and develop a "fan economy" via word-of-mouth communication among consumers. The company
should provide effective interaction with avatars 24 h/day to make it easier for users to exchange information and
increase the stickiness of parasocial relationships.

Third, companies should create the perfect self-image and background story for their avatars. Users will follow
an avatar to imitate it and actively connect with its fan base, using the group's image to self-express and enhance their
self-image. For example, to connect with young people more effectively and strengthen the parasocial relationship
between avatar and consumers when designing avatars, companies should cater to the emotional demands of young
consumers. To do this they can incorporate vivid and interesting or profound stories, combining emotion and creativity
to drive communication between young people and the brand with emotional resonance. This can deepen their
impression of the brand in a subtle way, achieve maximum publicity, and further achieve the purpose of promoting
new products. Moreover, imitating celebrities is a common way for consumers to validate themselves through
consumption, and a perfect avatar self-image could evoke a sense of identification and willingness to imitate it.

6. Research Limitations and Prospects

This study has the following shortcomings that should be addressed in future research. We only analyzed the
effect of avatar centrality on consumers' intent to imitate and did not address other possible factors. Some studies have
shown that avatar appearance affects consumers' willingness to interact with them (Belanche et al., 2021), and future
research should investigate the effect of avatar design (e.g., cartoon or anthropomorphic avatars) on consumers' intent
to imitate. Some studies have shown that different consumer types (homophily versus the need for uniqueness) have
different attitudes toward following the central person of the network (Hwang & Zhang, 2018) and that consumers
with a high need for homogeneity tend to be more willing to follow online influencers, while consumers with a need
for uniqueness prefer avatar centrality. Future studies should include this boundary condition to explore it in depth. In
addition, the range of questionnaire subjects in this study was limited, and cultural differences also affect consumers’
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attitudes toward avatars. Future research should be conducted for groups from different countries and cultural
backgrounds.
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