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ABSTRACT

This study offers a novel framework of perceived authenticity (PA) in chatbot-mediated service
interactions by drawing on insights from Mind Perception Theory, Theory of Mind, the
Authenticity Model of Computer-Mediated Communication, and Uncanny Valley Theory. The
model integrates emotional and anthropomorphic cues by including perceived humanness,
empathy, warmth, and humor. Survey data from 396 participants were analyzed using Partial Least
Squares Structural Equation Modeling. The results indicate that empathy exerts the strongest influ-
ence on perceived authenticity, followed by perceived humanness and warmth, while humor plays
a complementary role. PA significantly enhances trust, rapport, and satisfaction but has limited
effect on frustration. Necessary Condition Analysis identifies minimum thresholds of key predictors
needed to achieve high PA. Moderation analysis reveals that empathy and humanness are more
effective for male-presenting chatbots, while humor enhances authenticity for female-presenting
ones. The findings offer significant theoretical and practical implications in the domain of human
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-chatbot interaction.

1. Introduction

Can a machine ever feel authentic? As chatbots increasingly
take center stage in customer service, this question becomes
critical. This reality is already here as chatbots transform
how businesses engage with customers in the service and
hospitality industries. Designed to simulate human-like con-
versations, chatbots are increasingly relied upon to handle
routine queries through features like empathy (Markovitch
et al,, 2024), humor (Xie, Liang, Zhou, & Zhu, 2024), and
perceived humanness (Khan et al, 2025). Yet, as chatbot
technology evolves, so do customer expectations (Rapp
et al,, 2024). The challenge has shifted from deploying func-
tional systems to enabling meaningful, authentic interactions
by mimicking human intelligence and replicating human-
like skills (Beerends & Aydin, 2025).

Perceived authenticity, defined as the psychological judg-
ment of genuineness in mediated interactions (Lee, 2020), is
gradually emerging as a determinant of brand preference
(Ligaraba et al., 2024), trust, and usage intentions (Seitz,
2024). Central to this concept is a chatbot’s ability to convey
empathy and social intelligence, often operationalized
through anthropomorphic designs that imbue chatbots with
human-like traits (Nguyen et al, 2023; Vo et al,, 2025).
However, while these features hold the potential to enhance
authenticity perceptions, research suggests their effectiveness

is highly context-dependent and fraught with challenges. For
example, humor and motivational language can elicit posi-
tive emotional responses but may fail to translate into per-
ceptions of authenticity (Zhang, Lu, et al, 2024). Similarly,
empathetic responses in healthcare chatbots have been
shown to suppress perceived authenticity and diminish trust
and usage intentions (Seitz, 2024). Even anthropomorphic
designs such as hyper-realistic avatars can heighten feelings
of eeriness, reduce trust and discourage purchase intentions
(Song & Shin, 2024). An experiment by Huang (2024)
manipulating avatar realism (hyperrealistic-animated vs. car-
toonish-still) and familiarity (celebrity vs. non-celebrity)
revealed that increasing human likeness heightened eeriness,
which in turn undermined trust and purchase intentions.
These findings underline a paradoxical challenge: while
human-like features are intended to enhance customer expe-
riences, they may inadvertently evoke skepticism or frustra-
tion, particularly when they are perceived as inauthentic.
Adding complexity to this discourse is the influence of con-
textual factors, for instance gender and emotional cues, on
perceived authenticity. Tsai et al. (2021) discovered that in
emotionally charged situations such as those involving anger
or embarrassment, chatbots often fall short compared to
human representatives in terms of satisfaction and disclosure.
While chatbots can mimic emotional intelligence, their inabil-
ity to fully replicate human warmth in these contexts poses
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challenges for authenticity. Similarly, Jin and Eastin (2024)
demonstrated that gender cues significantly shape user percep-
tions, with female doctor-like chatbots enhancing warmth, sat-
isfaction, and social presence. Interestingly, this effect is
magnified when the user’s gender aligns with the chatbot’s
gender cues, thus demonstrating the importance of tailoring
chatbot design to demographic and contextual factors.

Furthermore, strategically designed avatars have been
shown to amplify perceptions of authenticity. Jones et al.
(2022) found that professionally dressed avatars or those
representing different races enhanced customer engagement,
loyalty, and satisfaction. Similarly, Fatima et al. (2024)
revealed that anthropomorphic chatbot designs significantly
influence rapport, leading to higher electronic word-of-
mouth (e-WOM) engagement. Vo et al. (2024) examined
the mediating role of perceived authenticity in value co-cre-
ation through Al-powered branded applications, addressing
young customers’ app fatigue. Findings from two online
experiments reveal that media richness (chatbot, AI text,
augmented reality) significantly impacts value co-creation
via authenticity. These studies highlight the potential for
chatbot customization for the purpose of improving user
experiences, but they also point to the challenges of balanc-
ing functionality with emotional resonance.

While Song and Shin (2024), Huang (2024) and Seitz
(2024) have attempted to uncover the effects of perceived
authenticity in chatbot interactions, the existing body of
work remains fragmented. Lee’s (2020) Authenticity Model
of Computer-Mediated Communication (CMC) provides a
conceptual framework for understanding how expectancy,
accuracy motivation, and authenticity markers influence per-
ceived authenticity in computer mediated interactions. The
model identifies three dimensions (source, message, and
interaction authenticity), and demonstrates their impact on
affective, cognitive, and behavioral outcomes. Lee’s (2020)
work highlights how authenticity perceptions can amplify
both positive and negative responses, influence in-depth
information processing, emotional reactions, and behavioral
changes. This framework informs our understanding of how
authenticity functions in mediated contexts and its down-
stream effects on user engagement. While Lee’s (2020) work
provides foundational insights into computer-mediated com-
munication and perceived authenticity, the specific drivers
and outcomes of chatbot-mediated interactions remain rela-
tively underexplored, particularly regarding the role of
human-like traits in shaping user experiences.

Current studies in the domain of perceived authenticity
often address specific elements such as hyper realistic avatars
leading to feelings of eeriness (Song & Shin, 2024), empathetic
expressions backfiring by lowering perceived authenticity
(Seitz, 2024), and anthropomorphism enhancing rapport but
not consistently influencing authenticity (Nguyen et al., 2023).
However, they do not offer a holistic model and consequently,
the effect of human traits such as perceived humanness, emo-
tional warmth, humor, and empathy on the broader construct
of perceived authenticity remains untapped. Furthermore,
while the literature has identified authenticity as a significant
mediator of user trust and satisfaction (Zhang, Lu, et al,

2024), it often overlooks the nuanced outcomes of perceived
authenticity such as frustration and rapport.

Building on the seminal work of Seitz (2024) and Song and
Shin (2024), this study addresses this knowledge gap by pro-
posing a comprehensive framework that integrates human-like
characteristics—such as perceived humanness, emotional
warmth, humor, and empathy into the construct of perceived
authenticity. It further examines the impact of authenticity
and revisits mixed findings in the literature, particularly the
backfiring effects of emotional cues and anthropomorphic
designs (Seitz, 2024; Song & Shin, 2024). As well, this research
examines the moderating role of gender cues, particularly
those tied to emotional and authenticity-related factors, in
forming user perceptions. Consequently, this study seeks to
answer the following research questions: How do emotional
and anthropomorphic characteristics, such as perceived human-
ness, empathy, warmth, and humor, influence perceived authen-
ticity and its impact on trust, satisfaction, rapport, and
frustration in chatbot interactions? To what extent do gender
cues moderate these antecedent-authenticity relationships?

To develop the conceptual model, this study draws on
four interrelated theoretical frameworks offering a multidi-
mensional lens for understanding perceived authenticity in
chatbot-mediated service encounters: Mind Perception
Theory, Uncanny Valley Theory, Theory of Mind, and the
Authenticity Model of Computer-Mediated Communication
(CMC). Mind Perception Theory (Gray et al., 2007) posits
that individuals attribute human-like qualities to both
human and non-human agents along two core dimensions:
agency (the capacity for intentional action) and experience
(the capacity to feel and express emotion). This theory
informs the study’s focus on emotional cues as antecedents
of authenticity judgments. Secondly, The Uncanny Valley
Theory adds an emotional aspect to this cognitive lens
(Mori et al., 2012), highlighting human-like design’s emo-
tional perspective and suggesting that moderate human-like-
ness can build trust and engagement. However, when
realism is pushed too far, it can reduce perceived authenti-
city and cause frustration among users. This paradox is
especially salient as organizations increasingly adopt emo-
tionally expressive Al interfaces. Additionally, this study
draws insights from the Theory of Mind (ToM), which
refers to the capacity to attribute mental states to others
(Baron-Cohen, 1999). This theory highlighted how users
evaluate a chatbot’s ability to demonstrate empathy, intention-
ality, and context-sensitivity (Mou et al., 2020), which are
foundational to establishing a sense of genuine interaction.
Finally, the Authenticity Model of Computer-Mediated
Communication (Lee, 2020) offers a foundational framework
for understanding how source, message, and interactional cues
converge to influence users’ perceptions of authenticity in
digital environments This model links authenticity to key rela-
tional outcomes such as trust rapport and satisfaction and
offers a pathway to evaluate the broader impact of emotionally
intelligent chatbot design. The following section explains the
theoretical frameworks that underpin this study and describes
the conceptual foundations of how users perceive authenticity
in chatbot-mediated interactions.



2. Theoretical framework

Mind Perception Theory provides a foundational framework
for understanding how individuals attribute mental states such
as emotions, intentions, and cognition to both human and
non-human agents, including chatbots. According to Gray
et al. (2007), this theory posits that humans ascribe minds
based on two dimensions: agency (the ability to act independ-
ently) and experience (the capacity to feel emotions). The
automatic nature of mind perception is well-documented and
often triggered by physical cues, such as facial expressions and
body language, which serve as indicators of another person’s
mental state (Mandell et al., 2017). However, this process is
also influenced by top-down factors, including social context
and individual motivations. For instance, Powers et al. (2014)
found that when individuals seek social connection they are
more likely to perceive non-human agents, like chatbots, as
having human-like qualities. This need-driven perception high-
lights the nuanced relationship between environmental cues
and cognitive processes. In terms of human-chatbot inter-
action, Lee and Hahn (2024) highlight that when users per-
ceive chatbots as mindful entities, their interactions feel more
meaningful which leads to higher satisfaction and engagement.

The design and personality of chatbots transform users’
perceptions of mind. Rajaobelina et al. (2021) argue that
friendly and engaging chatbot personalities can reduce user
anxiety and enhance perceptions of anthropomorphism.
Similarly, Shin et al. (2023) found that humor and relatable
personality traits contribute to improved user evaluations by
fostering a sense of human-like interaction. Jacobs et al. (2023)
emphasize that individual differences in the tendency to
anthropomorphize affect mind perception. Users attributing
human-like qualities to machines are more likely to engage
deeply with chatbots and highlight the necessity of personal-
ized designs. Furthermore, the context of the interaction influ-
ences mind perception. Pizzi et al. (2023) argue that nonverbal
cues, for example gaze direction and warmth, can significantly
impact users’ trust and willingness to disclose personal infor-
mation during interactions with chatbots. Rostami and
Navabinejad’s (2023) research on emotionally intelligent chat-
bots revealed that users’ experiences with these Al systems are
heavily influenced by their perceptions of authenticity.

However, the Uncanny Valley Theory (Mori et al., 2012)
introduces a paradox in mind perception. While subtle
anthropomorphic traits enhance engagement and authenti-
city, hyper-realistic designs risk evoking feelings of eeriness
and discomfort (Ciechanowski et al., 2019). Song and Shin
(2024) examined this phenomenon in a 2 x 2 experimental
study, finding that hyper realistic chatbot avatars increased
eeriness, reducing trust and negatively impacting behavioral
intentions. Familiarity with the avatar moderated these
effects, underscoring the importance of balancing human-
like features with user comfort.

The attribution of agency and experience through mind
perception directly impacts the perceived authenticity of
chatbots. Authenticity is evaluated based on the extent to
which a chatbot’s interactions align with human-like mental
states, such as empathy, intentionality, and emotional reson-
ance (Lee, 2020). Mou et al. (2020) demonstrated that
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humanoid robots with advanced Theory of Mind (ToM)
capabilities elicited stronger perceptions of authenticity and
usefulness, which in turn enhanced trust and satisfaction.
However, perceived authenticity is not universally beneficial.
Soderlund (2022) noted that while higher perceived ToM
capabilities often enhance service quality, they can also
evoke discomfort if the chatbot appears insincere or overly
artificial. Trzebinski et al. (2023) similarly reported that
empathetic chatbots could still be perceived as eerie if they
mimic human interactions too closely without achieving full
human-like authenticity. Despite the risks associated with
hyper-realism, mind perception remains critical for design-
ing effective chatbots. Finally, while the literature identifies
significant benefits of mind perception in chatbot design,
contradictions remain. Advanced anthropomorphism can
enhance trust and rapport but risks falling into the uncanny
valley when poorly calibrated (Gutuleac et al., 2024; Kim
et al., 2019; Song & Shin, 2024). These findings highlight the
need for further investigation into how mind perception
attributes such as perceived humanness, empathy, warmth,
humor and authenticity interact to shape user experiences.

2.1. Hypothesis development

2.1.1. Perceived humanness

Perceived humanness refers to the extent to which users attri-
bute human-like qualities to chatbots. Research highlights the
role of anthropomorphic features, such as emotional cues like
text, emoticon and images (Zhang, Wang, et al, 2024),
empathy (Liu & Sundar, 2018), competence and warmth in
enhancing perceived humanness (Dwivedi et al,, 2023). For
example, Lee et al. (2024) found that virtual influencers were
perceived as more authentic, particularly among those who
strongly believe in the machine heuristic. Perceived authenticity
positively influenced trust in influencers, which, in turn,
boosted purchase intentions. In hindsight, Almalki (2021)
found that while anthropomorphic designs in health chatbots
increase their perceived humanness, the absence of emotional
sensitivity can hinder user acceptance. This suggests that while
human-like qualities may enhance perceptions of authenticity
in some cases, the lack of emotional engagement can create a
disconnect and lead to questions about the consistent impact
of perceived humanness on authenticity. However, Tsai et al.
(2021) noted that these perceptions may vary depending on
the context, such as health-related inquiries, where higher
empathetic expectations shape users’ judgments. Adding to the
debate, Neururer et al. (2018) documented that perceptions of
authenticity are enhanced when chatbots appear more human-
like, fostering trust and engagement. However, Croes and
Antheunis (2021) highlighted that these effects might diminish
over time as users grow familiar with the limitations of chatbot
functionalities, further complicating the understanding of this
relationship. This apparent contradiction between studies sug-
gests that while perceived humanness may influence authenti-
city, its effect is neither uniform nor fully understood. Given
these inconsistencies, a contextual investigation is warranted to
determine whether and how perceived humanness affects
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perceptions of authenticity in various interaction scenarios.
Building on these insights we posit the following hypothesis:

H1: The perceived humanness of a chatbot influences users’
perceptions of its authenticity.

3. Chatbot empathy and perceived authenticity

Empathy refers to the chatbot’s ability to understand and
respond to users’ emotional states in a way that feels genuine
and supportive (Park et al.,, 2023; Preston, 2007; Ruane et al.,
2021). Empathy signals emotional awareness, making users
more likely to attribute human-like qualities to the chatbot,
which enhances their perception of authenticity (Seitz, 2024).
This relationship is particularly evident in scenarios where
emotional connection is paramount, such as healthcare, cus-
tomer service, or medical support (Q. Jiang et al., 2022).

Empathy enhances perceived authenticity by fostering
trust and emotional resonance (Seitz, 2024). For instance,
when a chatbot acknowledges a user’s frustration or disap-
pointment with statements like “I am sorry that this hap-
pened to you” it creates a sense of understanding and
connection. This empathetic interaction bridges the gap
between human and machine, allowing users to perceive the
chatbot as more authentic and relatable (De Gennaro et al.,
2019). For example, Markovitch et al. (2024) highlights that
consumers exhibit significantly lower satisfaction, repatron-
age intentions, and recommendations following interactions
with chatbots compared to human agents, regardless of posi-
tive or negative service outcomes. This discrepancy is fully
mediated by perceived empathy, emphasizing its critical role
in shaping consumer evaluations. The findings further dem-
onstrate that enhancing a chatbot’s empathetic communica-
tion (rather than its human-like appearance) improves
consumer perceptions, aligning chatbot evaluations with
those of human agents. However, the link between empathy
and authenticity is not without challenges. Poorly executed
empathy, such as generic or overly scripted responses, can
come across as mechanical or insincere, undermining the
perception of authenticity (Seitz, 2024). For example, a chat-
bot in customer service that repeatedly uses stock phrases like
“I'm sorry for your inconvenience” without adapting to the
user’s specific context may fail to establish genuine emotional
connection. Conversely, well-calibrated empathetic responses
that reflect situational understanding can significantly
enhance perceived authenticity (Zhang, Lu, et al., 2024).

The relationship between empathy and authenticity is also
shaped by contextual factors. In emotionally sensitive contexts,
such as complaint handling or mental health discussions, users
expect higher levels of empathy from chatbots. For example,
Xygkou et al. (2024) examined human-chatbot interactions
through a thematic analysis of autistic and non-autistic adults
engaging with a conversational virtual human (CVH) over 1-
4 weeks. Autistic participants expressed heightened expectations
for empathetic and meaningful interactions with the chatbot,
viewing empathy as essential for building trust and engage-
ment. Meeting such expectations can reinforce authenticity and
foster trust and value creation for chatbot users (Agnihotri &

Bhattacharya, 2024; Vo et al, 2024). While empathy in chat-
bots is often seen as a way to enhance warmth and trust.
Literature also points towards an apparent contradiction. Seitz
(2024) found that empathetic and sympathetic responses can
suppress perceived authenticity, undermining their positive
impact on trust and usage intentions. Likewise Yu et al. (2024)
identified a paradox where lower consumer expectations of
chatbots’ flexibility during service rejections led to less dissatis-
faction compared to interactions with human agents, suggest-
ing that empathy may not always be necessary to mitigate
negative outcomes. Such contradictions in the literature high-
light the need for further investigation into the dynamics of
empathy and its role in enhancing or undermining perceived
authenticity. Accordingly, the following hypothesis is proposed:

H2: Empathy in chatbots is positively associated with per-
ceived authenticity, such that higher levels of empathetic
responses lead to greater perceptions of authenticity.

3.1. Chatbot warmth

Chatbot warmth is defined as the degree to which chatbots
convey friendliness, sociability, and care in their interactions,
and has emerged as a critical determinant of user satisfac-
tion and engagement (Kull et al., 2021). Warmth is primar-
ily communicated through elements such as conversational
tone, emotional intelligence, and social presence. Bilquise
et al. (2022) emphasize that emotionally intelligent chatbots,
capable of detecting and responding to user sentiments, are
essential for fostering a sense of connection and warmth.
For example, chatbots employing inviting language and
informal conversational styles have been shown to foster
stronger feelings of closeness and trust (Tsai et al., 2021).
This perceived warmth plays a significant role in bridging
the gap between human and machine interactions, making
chatbots appear more relatable and authentic.

Warmth is closely tied to the concept of perceived
authenticity, which refers to the psychological judgment of
genuineness in interactions (E.-J. Lee, 2020). We argue that
chatbots that exhibit warmth are more likely to be perceived
as authentic because they mimic the social and emotional
cues typical of human interactions which is based on good
intentions (Roy & Naidoo, 2021). Past research also posits
that warmth has more relational focus and encourages social
proximity between people For instance, Yu and Zhao (2024)
recently demonstrated that human-like conversational cues,
such as emojis shape perceptions of chatbot interactions.
Specifically, emojis significantly enhance the chatbot’s per-
ceived warmth, which directly contributes to increased ser-
vice satisfaction. Similarly, Huang et al. (2021) found that
nonverbal cues, such as emoticons and photographs, signifi-
cantly enhance perceptions of warmth and creates more
human and engaging interaction. However, achieving
warmth that resonates with users requires careful calibra-
tion. While informal or “cute” communication styles can
evoke warmth and engagement (K. Jiang et al., 2022), over-
use of such strategies may risk being perceived as inauthen-
tic or overly scripted. This highlights the fine balance



required in designing chatbot interactions to foster perceived
warmth without compromising authenticity. Considering
these insights, warmth serves as an important pathway
through which chatbots can enhance user perceptions of
authenticity. Based on this understanding the following
hypothesis is proposed:

H3: Chatbot warmth is positively associated with perceived
authenticity, such that higher levels of warmth in chatbot
interactions lead to greater perceptions of authenticity.

3.2. Chatbot humor

Humor is a conversational element that enhances user
engagement and satisfaction in chatbot interactions, particu-
larly in emotionally sensitive or task-oriented settings. It fos-
ters relatability and enjoyment, transforming interactions
from transactional exchanges to meaningful engagements. In
digital health applications, for example, lighthearted anec-
dotes and humor have been shown to positively influence
users’ emotional states, providing empathetic communica-
tion and emotional support (Xue et al., 2023). Humor also
strengthens trust and user engagement, as chatbots with
humorous traits and distinct personalities create more posi-
tive and memorable user experiences (Farah et al., 2021).
This is specifically effective in task-oriented settings, where
humor, including self-mockery and light-hearted quips,
enhance social intelligence and humanize chatbot interac-
tions (Liu et al., 2022). Such interactions build rapport and
create a conversational dynamic, reinforcing user satisfaction
(Zhang et al., 2020). However, the effectiveness of humor is
also dependent on its contextual appropriateness (Park
et al,, 2025). Humor that aligns with users’ expectations can
deepen emotional attachment and increase engagement, as
demonstrated by the positive impact of humorous greetings
on conversion rates in marketing contexts (Lekaviciute
et al, 2023). Conversely, poorly executed or mistimed
humor risks alienating users and detracting from the overall
experience (Schanke et al., 2021). Thus, the strategic deploy-
ment of humor must balance its appeal with situational and
cultural sensitivities, since humor is often culturally specific
and may not resonate universally (Farah et al., 2021). Based
on the extant literature we argue that humor can signifi-
cantly influence the perceived authenticity of chatbots.
However, balancing humor’s emotional appeal with chatbot
functionality is essential to avoid detracting from the chat-
bot’s core tasks and utility (Schanke et al., 2021). Building
on the above argument, we put forward the following
hypothesis:

H4. Chatbot humor positively influences perceived authenti-
city, such that contextually appropriate and engaging humor
enhances the user’s perception of the chatbot’s authenticity.

4. Outcome of perceived authenticity

The outcomes of perceived authenticity in chatbot-mediated
interactions span relational, emotional, and cognitive
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dimensions, offering critical implications for user experience.
Research has indicated that authentic interactions can
enhance rapport, trust, and service satisfaction (Fatima et
al., 2024; Gelbrich et al,, 2021; Gratch et al., 2006; Neururer
et al., 2018). Although humanized interactions have been
leveraged to create customer value, at the same time they
may bring eeriness (Song & Shin, 2024) and result in a
backfiring outcome (Seitz, 2024) which may ultimately lead
to customer frustration (Chhabra et al., 2024). Consumers
might view chatbots as quasi-human entities separate from
the service provider, lacking the ability to demonstrate care
or address customers’ personalized needs effectively (Whang
& Im, 2021). Thus, incorporating highly anthropomorphic
visual elements can sometimes backfire, as such cues may be
perceived as insincere, reducing users’ sense of similarity,
positive attitudes, and behavioral intentions (Chhabra et al.,
2024). Despite its importance, the nuanced mechanisms and
boundaries of these outcomes of perceived authenticity
remain underexplored in the literature, particularly in chat-
bot-mediated settings where human-like features are meant
to foster relational depth but may also risk user discomfort
when poorly calibrated (Seitz, 2024; Song & Shin, 2024).
Building on these insights, we propose the following
hypotheses:

H5a: Perceived authenticity is positively associated with rap-
port in chatbot interactions, such that higher perceived
authenticity enhances users’ relational connection with the
chatbot.

H5b: Perceived authenticity is positively associated with trust
in chatbot interactions, such that higher perceived authenticity
strengthens users’ trust in the chatbot.

H5c: Perceived authenticity is positively associated with ser-
vice satisfaction in chatbot interactions, such that higher
perceived authenticity increases users’ overall satisfaction
with the chatbot.

H5d: Perceived authenticity is negatively associated with
frustration in chatbot interactions, such that higher per-
ceived authenticity reduces users’ frustration during the
interaction.

5. Role of gender

Social role theory argues that societal expectations about
gender roles influence how individuals perceive and respond
to gendered cues (Eagly et al., 2000). In the context of chat-
bots, gender cues such as a feminine or masculine name,
voice, or avatar can shape customer expectations about the
chatbot’s behavior. For instance, a female-presenting chatbot
might be expected to exhibit empathy and warmth, whereas
a male-presenting chatbot may be expected to demonstrate
competence and authority (Bastiansen et al., 2022; Nejat
et al., 2020). Similarly, The expectancy Violation Theory
(Burgoon et al., 2016) explains how users respond when
these expectations are met or violated. When a chatbot’s
behaviour aligns with gender-based expectations, the out-
come is interpreted as a positive expectancy confirmation,
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reinforcing perceptions of authenticity. On the other hand,
when behavior contradicts expectations in ways that feel
inauthentic (e.g., a male chatbot attempting to show
empathy or warmth in a way that seems forced), users may
experience a negative violation, which can weaken the per-
ceived authenticity of the chatbot.

Thus, we argue that when these expectations are met, the
chatbot is perceived as more authentic, which enhances the
positive effects of perceived humanness, empathy, warmth
and humor (Borau et al., 2021). Jin and Eastin (2024) found
that healthcare chatbots designed with female-doctor cues
significantly enhanced perceived warmth and communica-
tion satisfaction, leading to increased social presence and
intentions to use the chatbot. Moreover, a gender congru-
ence effect was observed, where female users reported higher
satisfaction with female-doctor chatbots.

Conversely, Bastiansen et al. (2022) found no significant
evidence to support the effect of warmth or assigned gender
on user perceptions of chatbots, such as trust, helpfulness,
or competence. Their study revealed that neither warm lan-
guage nor the gender assigned to chatbots evoked stereotyp-
ical responses, such as female chatbots being perceived as
more trustworthy and friendly or male chatbots being seen
as more competent. Moreover, the hypothesized interaction
effect between warmth and assigned gender on trust, help-
fulness, and competence was also unsupported. These find-
ings suggest that warmth and gender cues in chatbots may
not consistently influence user perceptions as anticipated in
gender-stereotypical frameworks. Such contradictory results
warrant further investigation to better understand the mod-
erating role of gender in shaping user perception of authen-
ticity. Thus, we propose the following hypotheses:

H6a: The presence of gender cues moderates the relation-
ship between perceived humanness and perceived authenti-
city, such that the relationship is stronger when female
gender cues are present compared to male cues.

H6b: The presence of gender cues moderates the relation-
ship between empathy and perceived authenticity, such that
the relationship is stronger when female gender cues are
present compared to male cues.

Hé6c: The presence of gender cues moderates the relation-
ship between humor and perceived authenticity, such that
the relationship is stronger when male gender cues are pre-
sent compared to female cues

H6d: The presence of gender cues moderates the relation-
ship between warmth and perceived authenticity, such that
the relationship is stronger when female gender cues are
present compared to male cues.

Figure 1 below depicts the proposed conceptual model
for this study.

6. Method
6.1. Research design

This study employed a survey-based quantitative research
design to test the proposed hypotheses regarding the effects

of chatbot characteristics. The survey method was chosen
because it makes possible the collection of a large volume of
standardized data from a diverse population, making it par-
ticularly suitable for capturing general perceptions and
experiences of the respondents (Rea & Parker, 2014). A sur-
vey-based approach is justified in this study as it aligns with
the aim of understanding broad user attitudes and behaviors
across various service contexts, specifically in restaurant and
tourism industries. Data were collected from a well-known
online survey panel based in Kuala Lumpur, ensuring access
to a diverse pool of respondents with experience in chatbot
interactions. Use of an established panel provided several
advantages, including access to a broad demographic range
in terms of age, gender, education, and occupation, which
enhanced the study’s external validity. Moreover, the use of
a professional panel ensured higher response rates and data
quality compared to conventional sampling methods (Porter
et al.,, 2019).

6.2. Participants

The study sampled 396 participants who had interacted with
chatbots in the restaurant or tourism service industries
within the past six months. Participants were screened to
ensure they met the inclusion criteria of prior chatbot inter-
action, while those without such experience were excluded.
Respondents were recruited from an established panel,
ensuring, firstly, data reliability and secondly, a broad demo-
graphic representation. Of the respondents, 51% identified
as male, 41% as female, and 8% preferred not to disclose
their gender. Generational analysis revealed that 32.1% were
from Generation Y, 24% from Generation X, 17.7% from
Generation Z, and 14.4% from the Baby Boomer generation,
with the remaining 11.9% representing Generation Alpha.
Most participants held a Bachelor’s degree (39.6%), followed
by Master’s degrees (21%), with occupations ranging from
engineers (25.3%) and administrative professionals (24.7%)
to academics (19.7%). This distribution provided a diverse
respondent profile, capturing perspectives from various
demographic and professional backgrounds. Table 1 outlines
the demographic characteristics of the respondents.

6.3. Measures

A structured survey instrument was developed using vali-
dated scales from existing literature. All constructs were
measured using seven-point Likert scales (1 =strongly dis-
agree, 7 =strongly agree) to capture nuanced perceptions.
Independent variables included perceived humanness
(Soderlund & Oikarinen, 2021), empathy (Seitz, 2024),
humor (Xie, Liang, Zhou, & Jiang, 2024), and warmth (Kim
& Hur, 2024). Perceived authenticity was based on the
measures devised by Seitz (2024) which capture the extent
to which chatbots were perceived as genuine and credible.
Dependent variables included trust (Fu et al., 2023), rapport
(Fatima et al., 2024) frustration (Chen et al., 2024), and ser-
vice satisfaction (Rea & Parker, 2014). Gender cues were
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Figure 2. Bootstrapping model.

assessed as a moderating variable, categorized based on the
chatbot’s use of gendered language, names, or avatars.

6.4. Data analysis

PLS-SEM was used for hypothesis testing and model evalu-
ation. This method is suitable for complex models with
mediating and moderating variables (Becker et al., 2023).
The model fit indices—SRMR (0.053) and NFI (0.867)—
indicated a good fit. The bootstrapping technique with 5,000
resamples served to test the significance of path coefficients.

6.5. Reliability and validity

The measurement model was evaluated to ensure reliability
and validity, with all constructs meeting the thresholds for
Cronbach’s alpha (>0.7), composite reliability (>0.8), and
average variance extracted (AVE >0.5) (see Table 2). AVE
values for all constructs exceeded the threshold of 0.5, as
recommended by Fornell and Larcker (1981). This finding
indicates that the measurement items effectively capture the
variance of their respective constructs, providing evidence of
convergent validity. Discriminant validity was tested using
the Heterotrait-Monotrait (HTMT) ratio, which provides a
more stringent and reliable test than traditional methods.
All HTMT ratios were below the threshold of 0.85, as

1,000 (NaN)

GENDER

proposed by Henseler et al. (2015), confirming adequate dis-
criminant validity. Indicated by this result is that the con-
structs in the model are distinct and measure different
underlying dimensions. As specified in Table 3, HTMT val-
ues ranged between 0.178 and 0.714 across all constructs,
demonstrating that none of the constructs overlapped exces-
sively. The Fornell-Larcker criterion further supported dis-
criminant validity by showing that the square root of each
construct’s AVE exceeded its correlations with other
constructs.

6.6. Common method bias

To address Common Method Bias (CMB), a combination of
procedural and statistical remedies was employed to ensure
the validity and reliability of the results (Podsakoff et al,
2012). Procedural controls were implemented during the
survey design to minimize potential biases from respond-
ents. First, respondents were assured that their participation
was anonymous and that their data would remain confiden-
tial, reducing the likelihood of social desirability bias.
Second, the order of survey items was randomized to pre-
vent systematic response patterns that could artificially
inflate relationships between variables. Additionally, prox-
imal and temporal separation techniques were utilized by
interspersing unrelated questions between key items to
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Figure 3. Simple slope analysis.

Table 1. Demographic profile of respondents.

06 07 08 09 1

06 07 08 09 1 11

Variable Category Frequency  Percentage (%)
Gender Male 202 51.0
Female 162 40.9
Prefer not to disclose 32 8.1
Generation Baby Boomers (1946—1964) 57 144
Generation X (1965-1980) 95 24.0
Generation Y (1981-1996) 127 32.1
Generation Z (1997-2010) 70 17.7
Generation Alpha (2010-2024) 47 11.9
Education Bachelor's Degree 157 39.6
Master's Degree 83 21.0
Diploma 75 18.9
STPM/SPM 44 111
Occupation Engineer 100 25.3
Administrative 98 24.7
Academic 78 19.7
Entrepreneur 43 109
Student 36 9.1

reduce the salience of potential associations, further mitigat-
ing response bias. Statistical remedies were also applied to
evaluate and control for any residual common method vari-
ance. Harman’s single-factor test was conducted as an

Gender Cues x Empathy

Perceived Authecity

11 -1 09 08 07 06 -05 04 03 02 01 0 01 02 03 04 05 06 07

Empathy

= Gender Cues at zero == Gender Cues at one

Gender Cues x Humor

Perceived Authecity

025
029
033
037
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Humor

== Gender Cues at zero == Gender Cues at one

exploratory factor analysis to assess whether a single factor
dominated the variance in the data.

The analysis revealed that no single factor accounted for
more than 50% of the variance; the largest factor explained
only 36%, well below the critical threshold. This finding
indicated that common method bias was not a significant
concern. Further, multicollinearity diagnostics were executed
by examining Variance Inflation Factor (VIF) values. All
VIF values fell below the recommended threshold of 3.0,
ranging between 1.413 and 3.485, confirming that multicolli-
nearity was not an issue (Kock, 2015). Finally, a marker
variable test was conducted as an additional statistical con-
trol for CMB. This test involved including a theoretically
unrelated marker variable to measure and adjust for any
shared variance attributable to common method effects. The
results indicated that the marker variable showed no signifi-
cant correlations with the key constructs of the study, fur-
ther reinforcing the findings’ robustness. Collectively, these
procedural and statistical approaches ensured that common
method bias was minimized, building confidence in the
integrity and validity of the study results.
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VIF EMP FRS HUM PA PH RAP SS Tru War Alpha CR AVE
The chatbot understood my concerns. 1.530 0.808 0.746 0.855 0.663
The chatbot showed genuine care in its responses. 1.553 0.852
The chatbot made me feel understood. 1413 0.781
| felt frustrated during my interaction with the chatbot. 3.057 0.929 0.911 0.944 0.848
| became frustrated because of the chatbot’s responses. 3.485 0.932
The chatbot made the interaction more difficult than it needed to be. 2.848 0.902
The chatbot used humor in an appropriate way during our interaction. 1.898 0.900 0.815 0.915 0.843
The chatbot’s humor made the interaction enjoyable. 1.898 0.935
The chatbot’s responses seemed authentic. 1.760 0.850 0.797 0.881 0.712
| felt that the chatbot was genuine in its responses. 1.619 0.825
The chatbot appeared honest and trustworthy. 1.738 0.855
The chatbot felt more like a human than a machine. 2.989 0.905 0.873 0.914 0.726
The chatbot seemed to have emotions. 2.057 0.846
The chatbot was capable of human-like interactions. 2.206 0.843
The chatbot appeared intelligent and lifelike. 1.941 0.810
| felt a personal connection with the chatbot. 1.535 0.795 0.790 0.877 0.704
| would look forward to interacting with this chatbot again. 1.777 0.856
The chatbot took a personal interest in me. 1.742 0.864
| was satisfied with the chatbot’s overall service. 1.837 0.873 0.802 0.883 0.716
The chatbot met my expectations during the interaction. 1.801 0.851
| would use the chatbot again based on this experience. 1.594 0.815
| would trust the chatbot’s recommendations. 1.527 0.810 0.763 0.864 0.679
| felt confident in the chatbot’s advice. 1.662 0.856
The chatbot seemed reliable in its responses. 1.493 0.804
The chatbot was friendly. 2.106 0.877 0.835 0.901 0.752
The chatbot was approachable and caring. 1.771 0.845
The chatbot was warm and inviting. 2.043 0.880
Table 3. HTMT values.
HTMT EMP FRU Hum PA PH Rap SS Tru War
EMP
FRU 0.202
Hum 0.412 0.199
PA 0.655 0.306 0.618
PH 0.510 0.196 0.596 0.655
Rap 0.486 0.321 0.518 0.675 0.565
SS 0.594 0.397 0.529 0.823 0.691 0.714
Tru 0.560 0.361 0.450 0.838 0.425 0.641 0.719
War 0.360 0.178 0.459 0.602 0514 0.385 0.546 0.450
Table 4. Hypothesis testing.
Hypothesis Relationship p SE t-value p-value 12 VIF BCI LL BCl UL
H1 PH — PA 0.303 0.053 5719 p < 0.001 0.072 2.726 0.199 0.407
H2 EMP — PA 0.435 0.048 9.091 p < 0.001 0.162 2.496 0.339 0.527
H3 WARM — PA 0.262 0.063 4.181 p <0.001 0.058 2.543 0.131 0.380
H4 HUM — PA 0.139 0.054 2.586 p<0.010 0.018 2.256 0.032 0.244
H5a PA — RAP 0.539 0.048 11.238 p < 0.001 0.409 1.000 0.438 0.627
H5b PA — TRU 0.656 0.039 16.631 p < 0.001 0.756 1.000 0.570 0.726
H5c PA — SS 0.660 0.035 19.051 p < 0.001 0.773 1.000 0.587 0.723
H5d PA — FRU —0.265 0.052 5.132 p < 0.001 0.075 1.000 —0.364 —0.162
Hé6a GCU*PH — PA —0.221 0.083 2.673 0.008 0.016 3.146 —0.386 —0.062
Héb GCU*EMP — PA —-0.322 0.074 4.328 p < 0.001 0.044 2436 —0.469 —0.178
Héc GCU*HUM — PA 0.218 0.089 2457 0.014 0.017 2.617 0.045 0.392
Héd GCU*WARM — PA —0.062 0.090 0.684 0.494 0.002 2.731 —0.230 0.120
7. Results authenticity (PA). In turn, PA explained 43% of the variance

7.1. Path analysis

The study utilized PLS-SEM to test the direct, indirect, and
moderating hypotheses, offering the ability to evaluate mul-
tiple relationships within a single model while ensuring
robust construct and content validity (see Figure 2). The
results demonstrate strong explanatory power for the pro-
posed framework, with four key factors - perceived human-
ness (PH), empathy (EMP), humor (HUM), and warmth
(WARM) - accounting for 54% of the variance in perceived

in trust and service satisfaction. However, PA’s ability to
account for variance in frustration was minimal, with an
adjusted R* below the acceptable threshold of 0.26. Table 4
outlines the results of the hypotheses testing.

Among the antecedents, perceived humanness (H1) dem-
onstrated a moderate relationship with PA (f=0.303,
p<0.001, f* = 0.072), emphasizing the importance of
designing chatbots that exhibit human-like traits in fostering
user engagement. Empathy (H2) emerged as the strongest
predictor of PA (f=0.435 p<0.001, 2 = 0.162),
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highlighting the fundamental role of emotional intelligence
in building authentic interactions. Warmth (H3) had a sig-
nificant impact on PA (f=0.262, p<0.001), contributing
26.2% of the variance. While impactful, the small effect size
(f* = 0.058) indicates that warmth alone cannot fully
explain perceptions of authenticity, pointing to the multi-
dimensional nature of user evaluations. Humor (H4), while
significant (f=0.139, p<0.010, f> = 0.018), played a
smaller role compared to the other factors. Possibly indi-
cated here is that the effectiveness of humor lies in comple-
menting rather than substituting for empathy, warmth, or
humanness.

The effects of PA on user outcomes further reinforce its
relevance in chatbot-mediated interactions. PA played an
important role in enhancing rapport (H5a), demonstrated
by a strong positive effect (= 0.539, p <0.001, f> = 0.409).
The relationship between PA and trust (H5b) was particu-
larly pronounced (f=0.656, p <0.001, f> = 0.756), reflect-
ing the centrality of authenticity in fostering confidence in
automated interactions. Service satisfaction (H5c) showed
the largest effect size (= 0.660, p < 0.001, f* = 0.773). This
finding indicates the strong relationship between authenti-
city and user satisfaction. PA significantly reduced frustra-
tion (H5d), as evidenced by the negative relationship (f =
—0.265, p < 0.001, f? = 0.075). This indicates that users are
less likely to experience dissatisfaction when they perceive
the chatbot’s responses as genuine and thoughtful.

7.2. Moderation of gendered cues

The moderation analysis of gendered cues (GCU) on the
relationships between predictors and perceived authenticity
(PA) yielded varying results across the hypotheses. For Héa,
the moderating effect of gender cues on the relationship
between perceived humanness (PH) and PA was significant
but contrary to expectations (f = —0.221, p=0.008). For
Héb, the moderation of gender cues on the relationship
between empathy and PA also produced a significant nega-
tive effect (f = —0.322, p <0.001). Similar to H6a, empathy
had a stronger impact on PA when male-gender cues were
present (see Figure 3). This indicates that empathetic
responses from male chatbots may be perceived as more
novel and engaging, enhancing their authenticity evalua-
tions. In contrast, the moderation of GCU for H6c showed
a significant positive effect (f=0.218, p=0.014). As
depicted in Figure 3, humor exhibited more impact in
enhancing PA when female gender cues were present, sug-
gesting that humor challenges traditional stereotypes for
female personas and enhances their relatability and authenti-
city. For H6d, the moderating effect of gender cues on the
relationship between warmth and PA was insignificant (f =
—0.062, p=0.494). This indicates that warmth operates
independently of gendered cues, maintaining its effectiveness
across both male and female-presenting chatbots. Figure 3
illustrates the results of the simple slope analysis, depicting
the interaction effects of gender cues (coded as 0 for male
and 1 for female) on the relationships between chatbot

attributes  (perceived humanness, empathy, warmth, and
humor) and perceived authenticity.

7.3. Necessary Conditioning analysis

The Necessary Conditioning Analysis (NCA) was conducted
to determine: (a) the minimum levels of empathy, humor,
perceived humanness (PH), and warmth required for higher
chatbot authenticity (PA); and (b) the minimum PA levels
needed to achieve desired trust, service satisfaction, rapport,
and frustration outcomes. Following Dul et al. (2023), three
key criteria were assessed: ceiling regression, permutation p-
values of effect size, and bottleneck tables.

Results indicate that all four antecedents have a moderate
impact on perceived authenticity (PA), with perceived
humanness (PH) exerting the most influence, followed by
empathy, humor, and warmth. For outcomes, PA demon-
strates a substantial effect on trust, followed by service
satisfaction and rapport, while its effect on frustration is
non-significant. As shown in Tables 5-8, steep ceiling lines
are evident for all determinants and outcomes except frus-
tration, reflecting the distinct role of authenticity in chatbot
interactions.

Condition inefficiency values reveal that moderate levels
of empathy (50.58%), humor (34.77%), PH (45.25%), and
warmth (71.31%) are sufficient to achieve higher PA.
Similarly, achieving high levels of trust, service satisfaction,
and rapport requires only 84.81%, 77.2%, and 82.57% PA,
respectively. However, the non-significant slope for frustra-
tion underscores the fact that PA is less critical in mitigating
this outcome.

Bottleneck analysis further identifies the conditions neces-
sary for specific levels of PA and user outcomes. For
example, low levels of PA require PH and warmth, with
scores of 1.87 and 2.4 needed to achieve 30% PA. To reach
40% PA, a starting score of 2.77 in empathy is necessary,
while humor becomes essential only for medium to high lev-
els of PA. Achieving 100% PA highlights the pivotal role of
warmth (3.614), followed by empathy (4.43), PH (4.53), and
humor (4.91), reaffirming empathy’s critical importance in
chatbot interactions, as reflected in path analysis. A note-
worthy finding is the indispensable role of PA in influencing
outcomes. Even achieving 0% trust requires an initial PA
value of 2.13, while 10% service satisfaction and rapport
require PA values of 2.33 and 2.30, respectively. These
results emphasize the necessity of PA in driving meaningful
chatbot conversations and enhancing user perceptions

8. Discussion
8.1. Antecedents and outcome of PA

The findings of this study contribute significantly to the dis-
course on perceived authenticity (PA) in chatbot interac-
tions. They also offer a nuanced understanding of the
relationship between human-like traits, authenticity percep-
tions, and user outcomes.



Table 5. Necessary conditioning analysis for perceived authenticity.
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Table 6. Necessary conditioning analysis of perceived authenticity.
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80.000% 4717 4.400 4.553 2452
90.000% 5.040 4.744 4.928 3.425
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In terms of the antecedents, empathy emerged as the
most influential determinant of PA. Furthermore the NCA
findings reveal that empathy does not only exert an impact,
but is indispensable for PA. For instance, bottleneck analysis
shows that empathy is crucial, especially at moderate and
high levels of PA. In other words, users are more likely to
perceive a chatbot as authentic if it can express understand-
ing and emotional intelligence during interactions. This

finding aligns with Seitz (2024), who emphasized empathy
as a bridge between human and machine and creating per-
ceptions of genuine connection. However, caution must be
exercised here: while well-calibrated empathetic responses
enhance authenticity, poorly executed or overly scripted
ones risk undermining it. This nuance echoes Xygkou et al.
(2024), who argue for the importance of tailoring empathy
to user expectations to avoid perceptions of insincerity.
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Table 7. Effect size on PA.

Perceived Authenticity

Effect size Permutation p-Value Accuracy Condition inefficiency Outcome inefficiency
Empathy 0.161 0.000 97.475 50.589 34.793
Humor 0.151 0.000 95.960 34.771 53.729
Perceived Humanness 0.215 0.000 96.465 45.252 21317
Warmth 0.104 0.000 98.990 72.310 24.976

Note(s): 0 <d < 1: Small Effect; 0.1 <d < 0.3: Medium Effect; 0.3 <d < 0.5 Large effect; d > 0.5 very Large effect.

Table 8. Effect size of PA.

Perceived Authenticity

Trust Service Satisfaction  Rapport  Frustration
Effect size 0.477 0.373 0.363 0.073
Permutation p-Value 0.000 0.000 0.000 0.690
Accuracy 93.93 93.93 89.89 98.98
Condition inefficiency ~ 15.91 22.80 17.425 40.04
Outcome inefficiency 0.00 10.21 11.86 7535

Note(s): 0<d<1: Small Effect; 0.1 <d<0.3: Medium Effect; 0.3<d<0.5
Large effect; d > 0.5 very Large effect (Dul et al., 2023).
Source(s): Prepared by Author.

Perceived humanness (PH) also played a significant role
in shaping PA, as shown by the path analysis. The NCA
results add to this by showing that PH is a necessary condi-
tion for authenticity at moderate levels, meaning chatbots
must exhibit some degree of human-like traits to feel
authentic. This finding builds on the work done by Nguyen
et al. (2023), who highlighted that both linguistic and behav-
ioral human-like traits effectively foster user engagement
and trust. Similarly, Ma and Huo (2023) and Zhang, Lu,
et al. (2024) emphasized that human attributes manifested
through language and behavior facilitate authentic and
meaningful customer interactions. Reinforcing these insights,
studies by Borau et al. (2021) and Hsieh and Lee (2024)
identified conversational tone and emotional cues as key
attributes that shape perceptions of authenticity. Together,
these findings affirm the multifaceted value of humanness
and confirm that human-like features are essential for estab-
lishing authentic connections. However, the findings also
address concerns raised by Song and Shin (2024) about
hyper-realistic designs, which can sometimes feel unsettling.
This study confirms that PH enhances authenticity without
causing frustration. Importantly, PH works best when com-
bined with other relational traits like empathy and warmth,
as it cannot drive authenticity on its own.

Warmth also contributed significantly to PA, albeit with
a smaller effect size than empathy or PH. Path analysis sup-
ports previous studies such as Kull et al. (2021) and others
(Nejat et al., 2020; Seitz, 2024) that position warmth as a
vital relational factor. NCA results show that warmth
becomes increasingly important as PA levels rise, making it
a key element for building trust and rapport. For example,
Tsai et al. (2021) demonstrated that warmth communicated
through informal conversational styles and inviting language
strengthens user trust and closeness, a notion further sup-
ported by Yu and Zhao (2024), who highlighted the use of
emojis to amplify perceived warmth. NCA findings further
showed that warmth is especially important as authenticity
levels increase, indicating it works best when paired with
empathy and PH. This supports Roy and Naidoo’s (2001)

assertion that warmth operates most effectively when inte-
grated into a broader relational framework, resolving debates
about its standalone impact on authenticity.

Humor emerged as the factor with the smallest effect size
on PA in path analysis. However, NCA revealed that humor
becomes necessary only when authenticity is already high,
meaning it works best as a complementary feature rather
than a standalone one. The contextual dependency of humor
is particularly evident in Schanke et al.’s (2021) assertion
that its effectiveness hinges on situational appropriateness,
where poorly timed or misplaced humor can alienate users
and detract from the overall experience. Expanding on these
findings, the literature highlights humor’s potential to trans-
form transactional chatbot interactions into meaningful
engagements, especially in emotionally sensitive or task-
oriented settings. For instance, Xue et al. (2023) demon-
strated that humor positively influences users’ emotional
states in digital health applications, providing empathetic
communication and emotional support. Similarly, Farah
et al. (2021) emphasize that humorous traits and distinct
personalities in chatbots foster trust and create memorable
user experiences. This supports the notion that humor,
when well-calibrated, can serve as an effective tool for
enhancing social intelligence and humanizing interactions
(Liu et al., 2022). Thus, our findings frame humor as a con-
text-dependent supplementary factor in determining PA.

The study’s insights into the outcomes of PA further
enrich the literature. The strong relationship between PA
and trust broadly aligns with earlier research. For example,
Cai et al. (2024) showed that social-oriented communication
style chatbots enhance the level of consumers’ interaction
satisfaction and trust. Similarly, PA’s significant impact on
service satisfaction and rapport reinforces its centrality in
driving relational and experiential outcomes, echoing find-
ings documented by Fatima et al. (2024).

However, the NCA analysis reveal that PA’s effect on
frustration is limited and inconsistent. This aligns with the
notion that frustration might stem from unmet functional
expectations (e.g., errors, lack of efficiency) rather than a
lack of authenticity. While emotionally intelligent chatbots
hold significant promise for transforming user experiences
through artificial empathy, their effectiveness is intertwined
with critical challenges (Seitz, 2024). Ensuring the authenti-
city of empathetic responses requires careful calibration to
avoid perceptions of insincerity. Moreover, ethical concerns,
including privacy, security, and transparency, underscore the
complexity of deploying such technologies responsibly
(Rostami & Navabinejad, 2023).

Overall, the combination of path analysis and NCA find-
ings provide clarity on how emotional and anthropomorphic



cues shape authenticity perceptions. For example, while Seitz
(2024) argued that empathetic responses might backfire in
healthcare contexts, this study demonstrates that empathy
enhances authenticity when appropriately tailored. Similarly,
while Song and Shin (2024) warned against hyper-realistic
designs, the findings highlight the potential of balanced
human-like traits to enhance user engagement and trust.
These reconciliations offer a more cohesive understanding
of human-chatbot interactions.

8.2. Moderating effect of gender cues on PA

The findings on the moderating role of gender cues in the
relationship between antecedents and perceived authenticity
(PA) provide nuanced insights that challenge traditional
assumptions about gender roles in human-computer interac-
tions. Contrary to expectations grounded in Social Role
Theory (Eagly et al., 2000), which suggests that female-pre-
senting chatbots would be better aligned with relational
qualities like empathy, warmth, and humor, the results
reveal a more context-dependent interplay between gender
cues and user perceptions.

The significant negative moderating effect of gender cues
on the perceived humanness (PH)-PA relationship shows
that human-like traits enhance authenticity more for male-
presenting chatbots than for female-presenting ones. This
finding challenges earlier studies, such as Borau et al
(2021), which posited that female personas are better posi-
tioned to leverage anthropomorphic attributes due to their
alignment with relational stereotypes. Similarly, the signifi-
cant negative moderating effect of gender cues on the
empathy-PA relationship further complicates assumptions
about the alignment of empathy with female personas.
Empathy was found to have a stronger positive influence on
PA for male-presenting chatbots, implying that users may
perceive empathic behaviors from male personas as more
effortful or unexpected, thus amplifying their authenticity.

One plausible explanation derives from the Expectancy
Violation Theory (Burgoon et al, 2016), which posits that
unexpected characteristics, such as human-like traits in a
male chatbot, can disrupt user expectations and prompt
deeper cognitive processing. This increased engagement can
lead to heightened evaluations of authenticity. In contrast,
when female chatbots exhibit similar traits, they may align
with existing gendered expectations (Borau et al., 2021),
reducing their perceived novelty and impact. While prior
research, such as Jin and Eastin (2024) has highlighted the
effectiveness of female-associated empathy in healthcare con-
texts, the present findings suggest that the impact of
empathy is not universally stronger for female personas and
is instead shaped by the interplay of context, stereotypes,
and user expectations. In contrast, the positive moderating
effect of gender cues on the humor-PA relationship high-
lights that humor enhances authenticity more effectively for
female-presenting chatbots. This finding aligns with the
broader literature emphasizing the humanizing effects of
female chatbots (Liu & Yao, 2023; Prakash, 2024); however,
it adds a new layer by demonstrating that humor can
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challenge traditional gender norms. Humor in female chat-
bots may disarm stereotypes and create a sense of relatability
and authenticity, particularly in informal or social contexts.
This supports the notion that humor is a relational equal-
izer, capable of fostering service satisfaction (Xie, Liang,
Zhou, & Jiang, 2024).

Interestingly, no significant moderating effect was
observed for the warmth-PA relationship. This finding
diverges from prior research, such as Jin and Eastin (2024),
which indicated that female-associated warmth enhances
relational outcomes in healthcare settings. However, it
broadly aligns with Bastiansen et al. (2022) who found that
warmth and gender cues did not significantly influence
trust, helpfulness, or competence as expected. These results
collectively reveal that gender cues do not exert uniform
effects on the relational attributes of chatbots but instead
interact with user expectations, context, and the novelty of
behaviors to shape perceptions of authenticity.

8.3. Implications

8.3.1. Theoretical implications

This study offers significant theoretical contributions by
extending and refining the understanding of PA in chatbot-
mediated interactions. Drawing upon the seminal work of
Seitz (2024) and building on the critical insights provided by
Song and Shin (2024), this research offers a novel frame-
work that integrates emotional, anthropomorphic, and con-
textual factors. Seitz (2024) concluded that empathetic
chatbot responses enhance perceived warmth but can reduce
authenticity, which in turn weakens trust and usage inten-
tions. Similarly, Song and Shin (2024) showed that increas-
ing a chatbot’s human likeness can heighten feelings of
eeriness, leading to lower trust and reduced behavioral
intentions. These findings highlight the nuanced and some-
times conflicting effects of emotional traits and human-like
design. These insights provide the foundation for the theor-
etical advancements discussed below.

First, this study advances the experience dimension of the
Mind Perception Theory (Gray et al., 2007) and shows how
emotional experiences such as perceived humanness (PH),
empathy, warmth, and humor affect the notion of perceived
authenticity. These emotional traits emerge as central to fos-
tering rapport, trust and satisfaction. Thus, our findings con-
firm that emotional intelligence in chatbots is a decisive factor
in their perceived authenticity. This reinforces the theory’s
assertion that emotional experience is essential in attributing
human-like qualities but situates these findings within a prac-
tical service-oriented context (Gray et al., 2007).

Second, this study addresses the uncanny valley paradox
(Mori et al,, 2012). Our findings diverge from Song and
Shin’s (2024) cautionary stance on hyper-realistic designs by
showing that well-balanced anthropomorphic traits, such as
perceived humanness (PH) and empathy, can enhance trust
and satisfaction without triggering feelings of eeriness. We
argue that while overly human-like designs may evoke dis-
comfort and lead to feelings of eeriness or mistrust, our
findings reveal that carefully calibrated anthropomorphic
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traits can significantly enhance trust, satisfaction, and even
reduce customer frustration. While Seitz (2024) cautioned
that empathetic responses could backfire and diminish per-
ceived authenticity in certain contexts, we argue that- when
tailored appropriately, empathy strengthens PA.

Third, this research also applies the Theory of Mind
(ToM) (Baron-Cohen, 1999) to the chatbot authenticity lit-
erature by studying how users assess a chatbot’s ability to
infer and respond to their emotional states. The findings
suggest that when chatbots demonstrate empathic and con-
text-sensitive behaviors, users are more likely to attribute
mind-like qualities to them, which significantly enhances
perceptions of authenticity. This finding reinforces ToM
research in human-computer interaction (e.g., Mou et al,
2020), illustrating its relevance for understanding how users
form relational perceptions in chatbot-mediated services.

Fourth, this study’s findings partially support Lee’s (2020)
Authenticity Model of Computer-Mediated Communication.
Findings confirmed that authenticity markers like empathy,
humour, perceived humanness, and warmth directly enhance
perceived authenticity, which eventually influences key rela-
tional outcomes such as rapport, trust, and satisfaction. In
other words, when chatbots express these socially meaning-
ful cues, users are more likely to experience the interaction
as genuine and emotionally engaging.

Fifth, the study’s focus on the moderating role of gender
cues introduces a novel dimension to the literature.
Contrary to expectations derived from Social Role Theory
(Eagly et al., 2000), the findings suggest that male-presenting
chatbots benefit more from empathy and PH, while female-
presenting chatbots leverage humor to greater effect. These
results align with the Expectancy Violation Theory (Burgoon
et al., 2016), which posits that unexpected behaviors, such as
empathic responses from male personas, disrupt user expect-
ations and amplify evaluations of authenticity. This contri-
bution challenges prior research, such as Borau et al. (2021)
and Jin and Eastin (2024), which emphasized gender con-
gruence in chatbot design, and calls for a more context-sen-
approach to gendered interactions in digital
environments.

Sixth, the inclusion of NCA brings a unique contribution
to this study by identifying the minimum levels of emotional
attributes (i.e., empathy, warmth, and humor) required for
PA. Unlike traditional methods, NCA highlights non-negoti-
able conditions for achieving authenticity and offers precise
thresholds for each attribute (Dul et al, 2023). This
approach provides actionable insights for chatbot design and
highlights the critical elements needed to foster engagement
and trust.

Seventh and finally, the study offers a cohesive frame-
work for understanding the role of emotional and anthropo-
morphic factors in shaping user perceptions. We call for a
balanced approach to chatbot design, where human-like
traits are used to foster emotional connections without
crossing into territory that feels unnatural or misaligned
with user expectations. These findings refine our under-
standing of human chatbot interaction and offer practical

sitive

guidance for developing chatbots that are both effective and
user-friendly.

8.3.2. Managerial implications

The findings of this study provide actionable strategies for
organizations to enhance customer engagement through
chatbots by focusing on relational and functional design ele-
ments. In case of empathy, businesses can invest in chatbots
equipped with advanced emotional intelligence capabilities
to detect and respond to user emotions contextually. For
instance, in healthcare, chatbots like Woebot offer empath-
etic responses such as, “I understand how you’re feeling;
let’s work through this together,” which helps users feel
understood and supported (Qi, 2024). However, generic or
overly scripted empathy risks appearing insincere, emphasiz-
ing the need for tailored responses that align with individual
user needs, as highlighted by Xygkou et al. (2024).

Anthropomorphic features, such as perceived humanness
(PH) is critical in building trust and satisfaction but must be
balanced with other relational traits like empathy and warmth.
For example, e-commerce platforms like Amazon Alexa lever-
age approachable language and non-threatening avatars to
humanize interactions while maintaining a functional focus
(Xu et al., 2024). This calibrated approach allows businesses to
optimize user trust without risking discomfort.

Warmth, though less impactful than empathy and per-
ceived humanness (PH), remains essential for building trust
and rapport. Informal conversational styles and inviting lan-
guage, such as emojis, can enhance users’ emotional connec-
tions with chatbots. For example, Domino’s Pizza’s chatbot
uses playful phrases like, “Let’s get you your favorite pizza
in no time!” to create an engaging and approachable experi-
ence. Similarly, well-executed humor can boost social intelli-
gence and humanize interactions. However, findings from
Xie, Liang, Zhou and Zhu (2024) highlight the nuanced role
of humor, which varies based on the interaction context.
Their study shows that humor in chit-chat dialogues enhan-
ces perceived entertainment, significantly mediating higher
service satisfaction. Conversely, humor in task-oriented dia-
logues tends to cause distraction, ultimately lowering satis-
faction. These insights emphasize that humor’s effectiveness
depends on aligning it with the interaction’s purpose. Thus,
in casual settings, a humorous remark like, “This jacket is so
cool—it might start a fashion revolution!” can foster relat-
ability and user engagement. Yet, in task-specific contexts,
humor can detract from the chatbot’s functionality, reducing
its perceived value. Thus, businesses must carefully align
humor with user expectations and interaction goals, as cul-
tural nuances and the dialogue context play pivotal roles in
shaping its effectiveness (Zhai & Wibowo, 2023).

In terms of humor, practitioners should prioritize con-
text-appropriate humor integration and ensure that humor
is applied selectively and only after foundational elements
like trust and basic satisfaction are established (e.g., medium
PA levels). Moreover, maintaining consistent levels of PA is
important for developing trust because the findings indicate
a minimum PA threshold of 2.13 is required to foster trust,
even at the lowest desired outcome levels. Managers can



achieve this by designing chatbots that deliver clear, accur-
ate, and transparent responses. Additionally, testing chatbot
responses across diverse user groups can help ensure clarity
and prevent misinterpretations and further support consist-
ent user satisfaction and trust.

The study also highlights the importance of tailoring gen-
der cues in chatbot design to match user expectations and
context. Male-presenting chatbots, for example, may excel in
technical support scenarios where empathy is perceived as
an unexpected and authentic trait, enhancing trust. In con-
trast, female-presenting chatbots can utilize humor effect-
ively to challenge stereotypes and foster relatability. Siri and
Google Assistant are examples of female-voiced chatbots
that balance professionalism with relatable humor, helping
them connect with a diverse audience.

8.3.3. Social implications

This study provides profound social implications for the
development of emotionally intelligent chatbots in the pub-
lic-facing digital service domain. Our findings underscore
the imperative of designing chatbot experiences that align
with users’ emotional and relational expectations. The mod-
erating effect of gender cues highlights the need for inclu-
sive, context-aware design that accounts for diverse user
preferences and interpretations. With the tremendous use of
chatbots in emotionally sensitive domains such as health-
care, education, and community services, the authenticity-
driven design emerges as a strategic priority for enhancing
user experience, minimizing frustration, and facilitating
digital environmental inclusiveness (Rafikova & Voronin,
2025).

This study’s findings further contest the dominant effi-
ciency-driven narrative of automation by assessing the impor-
tance of authenticity as a relational construct grounded in
emotional and anthropomorphic cues. This reconceptualiza-
tion signifies the rationale for an ethical design framework
that prioritizes authentic user experience and fosters user trust
(Al-Shafei, 2025).

Moreover, emotional cues such as empathy, warmth and
perceived humanness should be treated as essential design
features. Chatbot designers and developers should focus on
creating authentic and psychologically safe interactions.
Gender and context also influence how users respond.
Chatbot responses should be tested across diverse user
groups to ensure clarity and relevance. Prioritising these ele-
ments will ensure chatbot interactions are not only func-
tional but also meaningful, inclusive and emotionally
engaging.

8.3.4. Methodological implications

This study shows the value of using both PLS-SEM and
NCA analysis to understand how users experience chatbot
interactions. While PLS-SEM helped identify which emo-
tional traits have the strongest impact on perceived authenti-
city, NCA revealed the minimum levels of these traits
needed to make users feel that a chatbot is genuine.
Together, these methods offer a complete picture of what
really matters in designing authentic chatbot experiences.
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8.4. Limitations and future research

Despite its contributions, this study has limitations that
nonetheless provide opportunities for future research. First,
the study focused primarily on perceived authenticity (PA)
in chatbot interactions across specific antecedents like
empathy, warmth, humor, and perceived humanness.
However, other potential determinants, such as agency, priv-
acy and security, and prior experience with chatbots, remain
untapped. Future studies may integrate these factors to pro-
pose and test a more comprehensive and robust framework.
Second, although this research assessed the moderation
effect of gender cues, it did not account for broader demo-
graphic or psychographic variables such as age, cultural back-
ground, or personality traits, which may play a critical role in
shaping users’ perception of perceived authenticity. Third, the
study primarily relied on user perceptions, leaving room for
behavioral or longitudinal assessments to evaluate how PA
impacts long-term outcomes such as loyalty, advocacy, and
retention. Fourth and lastly, as AI technology evolves, incor-
porating emerging features like generative AI capabilities or
multi-modal interactions (e.g., text combined with voice or
video) could enrich the perception of authenticity.
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