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ABSTRACT

This study investigates how conversational styles in virtual humans shape social perceptions, trust, and down-
stream attitudinal outcomes. Drawing on Media Equation Theory and the warmth-competence framework, we
developed a controlled synthetic dialogue corpus of 9720 dialogues generated across two large language model
families and three interactional contexts (news, customer service, and education). Four conversational style
factors—humor, minor mistakes with self-correction, formality, and friendliness—were systematically manipu-
lated to assess their effects on warmth, competence, and human-likeness.

Structural equation modeling revealed that humor and friendliness significantly enhanced warmth, minor
mistakes with self-correction increased human-likeness, and formality improved competence while diminishing
warmth. In turn, warmth, competence, and human-likeness each predicted trust, which was associated with
increased persuasion and relational orientation. Sequential mediation analyses indicated that style effects were
transmitted indirectly via social perceptions and trust, while multi-group comparisons identified context-specific
pathways: formality was most influential in news contexts, humor and friendliness in customer service, and self-
correction in education.

Together, these findings refine theoretical accounts of human-AlI interaction by demonstrating that distinct
stylistic cues selectively activate different dimensions of social cognition, and that trust formation depends on
balanced, contextually congruent style configurations. Methodologically, the study demonstrates the utility of a
synthetic dialogue corpus as a scalable and reproducible approach for theory-driven trust research. Practically,
the results provide design-relevant insights for virtual news anchors, service chatbots, and educational tutors that
must balance professionalism, warmth, and authenticity, while highlighting the need for complementary vali-

dation with human users.

1. Introduction

Virtual humans are increasingly deployed across socially conse-
quential domains such as news delivery, customer service, and educa-
tion, where they function as anchors, assistants, and tutors. In these
settings, effectiveness is not determined solely by visual realism or
technical sophistication. Rather, how a virtual human communica-
tes—its linguistic style, including the use of humor, politeness, friend-
liness, or self-correction—plays a critical role in shaping how users
interpret its intentions, competence, and credibility. Foundational the-
ories such as the Media Equation (Reeves & Nass, 1996) and the Com-
puters as Social Actors (CASA) paradigm (Nass & Moon, 2000) suggest
that people apply social heuristics to mediated agents, inferring inter-
personal qualities from language-based cues. Complementing this view,

the warmth-competence framework explains how perceptions of
benevolence and ability jointly structure social evaluation, with down-
stream implications for trust and influence (Fiske et al., 2007).

Despite substantial progress, several limitations remain in the liter-
ature on conversational agents and virtual humans. First, much prior
work examines stylistic features in isolation. Studies show, for instance,
that humor can enhance likeability and engagement (Ceha et al., 2021),
while politeness strategies improve cooperation and acceptability in
human-agent interaction (Kumar et al., 2022). However, real-world
interactions rarely involve single cues in isolation. Linguistic styles
typically co-occur, creating potential complementarities and trade--
offs—particularly between warmth-related signals (e.g., friendliness,
humor) and competence-related signals (e.g., formality, error-free de-
livery). Empirical research has only begun to address how multiple
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stylistic cues jointly shape social perception.

Second, although theoretical accounts imply that conversational
style influences behavioral outcomes through intermediate social per-
ceptions, empirical studies seldom model these processes as explicit
sequential pathways. For example, research on the “machine heuristic”
demonstrates that people may sometimes trust computational agents
over humans (Sundar & Kim, 2019), yet this work does not specify how
distinct linguistic cues are first translated into perceptions of warmth,
competence, or human-likeness before affecting trust. As a result, the
internal mechanism linking style to trust and subsequent outcomes re-
mains under-specified.

Third, contextual variation has received limited systematic attention.
Communication norms and expectations differ markedly across do-
mains. News contexts emphasize neutrality, formality, and error aver-
sion; customer service interactions often reward friendliness and
tension-reducing humor; and educational settings require a balance
between approachability and perceived expertise. Prior research has
examined virtual humans in each of these domains independently, but
direct cross-context comparisons remain rare. This gap is theoretically
consequential because context shapes what linguistic behaviors are
interpreted as appropriate, trustworthy, or persuasive, thereby con-
straining the effectiveness of stylistic strategies.

Fourth, existing studies largely assume linear effects of conversa-
tional cues. However, research on anthropomorphism and social
signaling suggests that stylistic intensity may follow nonlinear patterns,
in which moderate cues enhance trust and credibility while excessive
cues undermine them (Waytz et al., 2014). Humor, self-corrections, or
informality may therefore exhibit diminishing returns or even backfire
effects, a possibility that has been insufficiently explored in conversa-
tional agent research.

Finally, methodological constraints limit cumulative progress.
Human-participant experiments are resource-intensive, difficult to
scale, and challenging to reproduce when multiple stylistic dimensions
and contextual conditions are manipulated simultaneously. Recent ad-
vances in large language models (LLMs) have enabled the generation of
controlled synthetic dialogue corpora, offering scalability and experi-
mental precision. Importantly, such synthetic approaches are not
intended to replace human-subject research, but rather to function as
theory-testing and hypothesis stress-testing tools that allow systematic
exploration of complex design spaces under tightly controlled condi-
tions. Their validity, however, depends on transparent design decisions
and rigorous validation procedures. Recent work has increasingly
positioned LLM-based synthetic corpora as tools for controlled mecha-
nism testing and hypothesis exploration in human-Al interaction
research, particularly when direct human experimentation is costly or
ethically constrained.

Taken together, these limitations indicate that conversational style
in virtual humans should be understood not as isolated linguistic cues
but as a configurational phenomenon, in which multiple stylistic signals
jointly shape social interpretation within specific contextual constraints.

This configurational perspective directly motivates the present
study's focus on patterned combinations of conversational cues and their
indirect effects on trust-related outcomes across domains.

Accordingly, this study pursues two interrelated objectives.

First, at a theoretical level, it refines Media Equation theory and the
warmth—competence framework by examining how configurations of
conversational style cues shape perceptions of warmth, competence, and
human-likeness, and how these perceptions sequentially translate into
trust.

Second, at a methodological level, it demonstrates the utility of a
rigorously validated synthetic dialogue corpus as a transparent and
scalable tool for theory-driven mechanism testing in virtual human
research.

To address these gaps, the present study adopts a controlled synthetic
dialogue corpus approach to examine how conversational styles shape
trust-related outcomes in virtual humans across contexts. We generate
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9720 dialogues in three socially salient domains—news, customer ser-
vice, and education—using two LLM families, while systematically
manipulating four linguistic style dimensions: humor, minor mistakes
with self-correction, formality, and friendliness. We test a sequential
mediation model in which stylistic cues influence perceptions of
warmth, competence, and human-likeness, which in turn shape trust and
subsequently predict persuasion and relational orientation.

By systematically manipulating multiple conversational style di-
mensions across distinct interaction contexts, this study advances prior
work that has predominantly focused on single cues or single domains,
enabling a configurational and interaction-level understanding of trust
in virtual humans.

By integrating Media Equation theory with the warmth—competence
framework and situating synthetic corpus methods as a transparent tool
for mechanism testing, this study aims to clarify how conversational
style operates within specific contextual boundaries, while acknowl-
edging that the observed effects represent theoretically grounded
proxies pending validation with human participants. Beyond its theo-
retical contributions, the study makes a methodological contribution by
implementing a multi-layered quality control and validation pipeline
and a large-scale, cross-context design that together enable robust,
configurational, and interaction-level insights into trust formation in
virtual humans.

2. Literature review
2.1. Virtual humans and conversational style

Virtual humans have developed from the tradition of embodied
conversational agents (ECAs), which emphasized multimodal cues such
as gaze, gesture, and prosody to reproduce naturalistic interaction
(Cassell et al., 2000). While early ECA research treated language as
secondary to embodiment, recent advances in large language models
(LLMs), together with alignment and safety mechanisms, have shifted
scholarly attention toward language-centered social signaling.
Contemporary research increasingly conceptualizes LLM-driven virtual
humans not merely as interfaces, but as socially interpretable agents
whose linguistic behavior shapes user perception, acceptance, and trust
(Araujo & Bol, 2024; Gerlich, 2024).

These developments have accelerated the deployment of virtual
humans in socially sensitive domains such as news, customer service,
and education, where conversational style functions as a normative
constraint rather than a purely aesthetic choice. Recent studies suggest
that trust and legitimacy depend not only on informational accuracy but
also on whether linguistic behavior aligns with domain-specific expec-
tations and ethical standards (Gnewuch et al., 2017; Gerlich, 2024).
Extending this line of research, recent evidence shows that politeness
and linguistic sensitivity are particularly consequential in emotionally
sensitive interactions, such as mental health support, where they
strongly shape user experience and acceptance of conversational agents
(Bowman et al., 2024).

Against this backdrop, prior research identifies four stylistic di-
mensions as especially relevant for trust-related evaluation: humor,
formality, self-correction, and friendliness. Although each cue has been
shown to influence engagement, credibility, or relational orientation,
their effects are highly contingent on intensity, combination, and
contextual fit, and may even backfire when misaligned with institutional
norms or interactional expectations (Ceha et al., 2021; Dubiel et al.,
2022; Kumar et al., 2022; Araujo & Bol, 2024).

2.2. Trust formation in Human-AI interaction

People routinely treat computers and media interfaces as social ac-
tors, applying interpersonal norms to machines on the basis of linguistic
and nonverbal cues. This phenomenon, explained by the Media Equation
and CASA paradigms (Nass & Moon, 2000; Reeves & Nass, 1996),
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suggests that conversational cues provide the foundation for social
judgments. Within this perspective, trust in human-AlI interaction is not
assumed to be inherent or universal, but emerges from users’ in-
terpretations of socially meaningful signals. Trust in such systems can be
conceptualized through the dimensions of warmth and competence
(Fiske et al., 2007), which offer a parsimonious yet flexible framework
for capturing perceived benevolence and ability without presuming full
human equivalence. Adding human-likeness or perceived authenticity
further strengthens explanatory power, as anthropomorphic cues have
been shown to increase trust in autonomous and nonhuman systems,
particularly when they support intelligibility and transparency rather
than mere surface mimicry (Waytz et al., 2014; Lee & Nass, 2004).

Conversational style functions as a primary signaling mechanism
through which these dimensions are inferred. Humor, friendliness, and
self-correction can enhance perceived warmth and authenticity, while
higher levels of formality and politeness reliably signal competence and
professionalism, often at the expense of approachability (Dubiel et al.,
2022; Kumar et al., 2022). Importantly, these effects are not uniform
across situations: stylistic cues are evaluated relative to contextual ex-
pectations and institutional norms, such that the same cue may calibrate
trust positively in one domain while undermining it in another. This
underscores the need to examine trust not as a direct outcome of style,
but as a perception-mediated process.

Moreover, trust in human-Al interaction is increasingly understood
as dynamic rather than static. Repeated exposure and personalization
can transform initial cue-based judgments into more relational forms of
trust, shaped by consistency, predictability, and perceived alignment
over time (Bickmore & Picard, 2005; Araujo & Bol, 2024). Hoff and
Bashir's (2015) synthesis further emphasizes that trust calibration de-
pends on both situational cues and design choices, highlighting the risk
of miscalibration when stylistic signals overstate an agent's reliability or
social intent. Recent discussions extend this concern to ethical di-
mensions, noting that overly optimized warmth or friendliness may blur
the boundary between appropriate trust calibration and undue
persuasion.

Taken together, prior work positions conversational style as a cen-
tral—but context-bounded—mechanism of trust formation, operating
through users’ interpretations of warmth, competence, and human-
likeness. At the same time, much of the existing evidence relies on
human-subject studies or conceptual models, leaving open questions
about how these mechanisms interact under tightly controlled manip-
ulations of multiple stylistic cues. In this study, trust is therefore treated
as a mediating construct within a theoretically specified model, and its
measurement should be interpreted as a proxy outcome derived from
synthetic interactions rather than as validated human behavioral trust.
Building on this conceptualization, we next examine persuasion and
relational orientation as downstream outcomes of trust-related
perceptions.

2.3. Persuasion and relational orientation in AI communication

Persuasion in human-Al communication has traditionally been
explained through dual-process models of information processing. Ac-
cording to the Elaboration Likelihood Model (ELM; Petty & Cacioppo,
1986), highly motivated individuals process messages via the central
route by evaluating argument quality, whereas less motivated in-
dividuals rely on peripheral cues such as source credibility or likability.
Similarly, the Heuristic-Systematic Model (HSM; Chaiken, 1980;
Chaiken et al., 1989) proposes that heuristic and systematic processing
can operate in parallel, depending on cognitive resources and situational
demands. Within contemporary Al-mediated contexts, conversational
agents often function as heuristic sources, particularly when users have
limited motivation or expertise, making stylistic cues especially influ-
ential in shaping judgments.

Within these frameworks, conversational style cues operate as pe-
ripheral signals that bias evaluation. Humor and friendliness enhance
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perceived warmth and likability, while formality and linguistic precision
reinforce competence and professionalism. Crucially, the effectiveness
of these cues depends on contextual appropriateness rather than their
mere presence, as mismatches between style and situational norms can
reduce persuasive impact or even trigger resistance. The influence of
source credibility—often inferred from warmth and competence
cues—has been consistently documented across persuasion research
(Pornpitakpan, 2004). Recent human-Al studies further suggest that
credibility judgments toward artificial agents are highly sensitive to
linguistic tone and error management, particularly in institutional or
authority-laden settings, where credibility expectations are tightly
regulated.

Trust functions as a pivotal linking mechanism between perception
and persuasion. A meta-analysis in human-robot interaction demon-
strates that trust robustly predicts reliance and compliance behaviors
(Hancock et al., 2011). In relational agent research, Bickmore and Pic-
ard (2005) show that relational orientation—defined by intentions for
continued interaction, emotional attachment, and social expect-
ations—emerges through iterative trust-building processes. More recent
work emphasizes that such relational outcomes should be interpreted as
attitudinal or intentional orientations rather than stable interpersonal
bonds, especially in short-term or text-based interactions (Araujo & Bol,
2024).

Taken together, persuasion and relational orientation in human-AI
communication are best understood as downstream outcomes of a
perception-mediated trust process rather than as direct effects of stylistic
cues. Conversational style shapes perceptions of warmth, competence,
and human-likeness, which calibrate trust and subsequently influence
persuasive acceptance and relational intent. In the present study,
persuasion and relational orientation are therefore treated as proxy
outcomes derived from synthetic interactions, capturing theoretically
grounded tendencies rather than validated human behavioral change.
This framing allows systematic testing of hypothesized mechanisms
while acknowledging the need for future validation with human
participants.

2.4. Context as a moderator

The effectiveness of conversational style is not universal but sys-
tematically moderated by contextual conditions. From the perspective of
dual-process models such as ELM and HSM, task importance, social
norms, and perceived risk shape whether users rely on central evalua-
tion or peripheral cues when interacting with Al agents (Chaiken, 1980;
Petty & Cacioppo, 1986). Accordingly, the same stylistic cue may be
interpreted as credible, inappropriate, or even manipulative depending
on the situational frame in which it appears.

In news contexts, communication is governed by strong institutional
norms emphasizing accuracy, neutrality, and professionalism. Here,
linguistic formality and error minimization are likely to function as
trust-preserving cues by reinforcing perceived competence and legiti-
macy, while excessive friendliness or humor may violate expectations of
objectivity. By contrast, in customer service interactions—often char-
acterized by heightened uncertainty, frustration, or emotional
load—warmth-oriented cues such as friendliness and context-
appropriate humor can reduce tension and facilitate trust repair,
improving satisfaction and compliance (Gnewuch et al., 2018). In
educational settings, users frequently tolerate or even value expressions
of uncertainty, transparency, and self-correction, as these cues align
with pedagogical norms that frame learning as an iterative and fallible
process, thereby supporting trust calibration rather than undermining
authority (Dubiel et al., 2022).

Media process theories further reinforce the importance of contex-
tual moderation. The MAIN model (Sundar, 2008) posits that interface
cues activate heuristics related to agency, credibility, and control, but
the strength and direction of these heuristics depend on users’ goals and
expectations within a given domain. Schema congruity theory similarly
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suggests that moderate incongruity between expected and observed
agent behavior maximizes attention and engagement, producing
nonlinear or inverted-U effects (Meyers-Levy & Tybout, 1989). Applied
to virtual humans, this implies that moderate deviations from stereo-
typical role expectations (e.g., limited warmth in news, mild humor in
customer service) may enhance engagement, whereas excessive devia-
tion risks credibility loss.

Evidence from adjacent domains, such as autonomous vehicles and
social robots, further supports this view. Anthropomorphic cues have
been shown to enhance trust when they align with situational demands,
but to undermine confidence when they overstate social or moral
competence relative to system capabilities (Waytz et al., 2014). Recent
discussions extend this concern to ethical considerations, cautioning
that misaligned human-likeness may induce inappropriate trust or reli-
ance, particularly in high-stakes or authority-laden contexts (Gerlich,
2024).

Taken together, these perspectives suggest that conversational style
effects should be interpreted as context-bounded rather than universal.
This justifies the present study's focus on three domains—news,
customer service, and education—that differ systematically in institu-
tional norms, user expectations, and risk profiles. By examining these
contexts in parallel, the study treats context not as a background vari-
able but as a theoretically motivated moderator that constrains how
stylistic cues are translated into social perceptions and trust.

2.5. Summary of research gaps and hypotheses development

Synthesizing the literature reveals four key limitations. First, most
studies focus on single stylistic features, thereby overlooking interaction
effects and trade-offs among co-occurring cues. Although some studies
have examined isolated mediation processes (e.g., warmth — trust), few
have articulated integrated sequential mediation models that simulta-
neously link multiple social perceptions—warmth, competence, and
human-likeness—to trust and downstream outcomes such as persuasion
and relational orientation.

Second, contextual moderation has been insufficiently theorized and
empirically tested, despite strong theoretical indications that stylistic
cues are interpreted relative to domain-specific norms and expectations.
In particular, direct cross-context comparisons that treat context as a
boundary condition rather than a background variable remain rare.

Third, nonlinear effects of conversational style—such as inverted-U
patterns predicted by schema congruity and anthropomorphism
research—have received limited empirical attention in human-Al
interaction, even though excessive warmth, humor, or human-likeness
may undermine credibility and trust.

Fourth, existing research relies predominantly on small-scale human
experiments, which constrains reproducibility, limits the systematic
manipulation of multiple stylistic dimensions, and complicates cross-
context comparison. These constraints are further amplified by ethical
and logistical challenges in participant recruitment, especially in high-
stakes or authority-laden contexts (Hoff & Bashir, 2015).

The present study addresses these gaps through a controlled syn-
thetic dialogue corpus and factorial design. By systematically manipu-
lating humor, formality, minor mistakes with self-correction, and
friendliness across news, customer service, and education contexts, the
study is designed to stress-test theoretically specified mechanisms rather
than to substitute for human behavioral validation. We examine direct,
indirect, and moderated effects of conversational style on social per-
ceptions (warmth, competence, human-likeness), trust, persuasion, and
relational orientation. Within this framework, trust, persuasion, and
relational orientation are treated as theoretically grounded proxy out-
comes derived from synthetic interactions.

This approach enables scalable and reproducible testing of complex
interaction patterns, including both linear and nonlinear relationships,
while explicitly acknowledging that the resulting effect estimates
represent model-based tendencies pending confirmation in human-
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subject research. In doing so, the study advances theoretical clarity
regarding style-trust mechanisms and provides a principled foundation
for future empirical validation and responsible virtual human design.

3. Research model and hypotheses
3.1. Conceptual framework

Fig. 1 presents the conceptual framework of this study. The model
posits that conversational style cues—humor, intentional minor mis-
takes with self-correction, formality, and friendliness—shape users'
perceptions of warmth, competence, and human-likeness/authenticity.
These perceptions are conceptualized as proximal, perception-level
constructs rather than stable interpersonal evaluations, reflecting
users’ immediate interpretations of linguistic behavior. These social
perceptions, in turn, function as antecedents of trust, which is modeled
as a mediating mechanism within the proposed framework rather than
as a universal or unconditional outcome. Trust subsequently predicts
persuasion and relational orientation, which are treated as attitudinal
and intentional outcomes within the confines of the present model.

Context (news, customer service, education) is modeled as a
moderator, reflecting that communicative norms, institutional roles, and
task priorities differ substantially across domains (Fiske et al., 2007;
Nass & Moon, 2000; Reeves & Nass, 1996). Rather than serving as a
background variable, context is theorized as a boundary condition that
constrains how stylistic cues are translated into social perceptions and
trust. This approach acknowledges that the same linguistic behavior
may signal credibility, appropriateness, or impropriety depending on
domain-specific expectations.

The framework integrates insights from social cognition and
persuasion theory. The warmth-competence model explains how people
infer intentions and ability from stylistic cues, providing a parsimonious
structure for understanding social perception without presuming full
human equivalence (Fiske et al., 2007). Dual-process models of
persuasion, including the Elaboration Likelihood Model (Petty &
Cacioppo, 1986) and the Heuristic-Systematic Model (Chaiken, 1980),
suggest that conversational cues can operate as peripheral signals (e.g.,
humor signaling friendliness) or bias systematic evaluation (e.g., for-
mality reinforcing competence), particularly under conditions of limited
motivation, expertise, or cognitive resources.

Repeated and personalized interactions have been shown to trans-
form initial cue-based judgments into more relationally oriented eval-
uations (Bickmore & Picard, 2005; Araujo & Bol, 2024). However,
within the present study's synthetic and text-based design, such rela-
tional outcomes are conceptualized as theoretically grounded proxies
rather than empirically validated long-term bonds. Finally, contextual
theories such as the MAIN model (Sundar, 2008) and schema congruity
theory (Meyers-Levy & Tybout, 1989) highlight that the salience, di-
rection, and optimal intensity of stylistic cues are contingent on situa-
tional norms, allowing for the possibility of nonlinear or inverted-U
effects.

Together, these perspectives motivate a sequential, perception-
mediated framework—conversational style — social perceptions —
trust — persuasion and relational orientation—in which context mod-
erates key pathways. The proposed model is intended to test theoreti-
cally specified mechanisms under controlled conditions, with the
understanding that observed relationships reflect model-based ten-
dencies that warrant subsequent validation in human-subject research.

3.2. Hypotheses

3.2.1. Conversational style and social perceptions

Conversational cues serve as immediate signals for social perception.
Humor and friendliness are consistently associated with greater warmth
and interpersonal appeal, and affiliative humor has been shown to in-
crease user engagement and perceived authenticity in human-agent
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Fig. 1. Conceptual model of the study.

interactions (Ceha et al., 2021; Niculescu & Banchs, 2019). Minor mis-
takes accompanied by self-correction provide cues of transparency and
fallibility, which can increase perceived human-likeness by mimicking
everyday conversational repair (Dubiel et al., 2022). By contrast, for-
mality conveys professionalism and competence, aligning with polite-
ness theory and findings in HRI (Kumar et al., 2022), but may attenuate
warmth when interpreted as socially distant. rigid or socially distant.

e Hla. Humor and friendliness will positively influence perceptions of
warmth and human-likeness/authenticity.

e H1b. Intentional minor mistakes followed by self-correction will
increase perceptions of human-likeness/authenticity.

e Hlc. Formality will positively influence competence but negatively
influence warmth.

3.2.2. Social perceptions and trust

Warmth, competence, and human-likeness are theorized to predict
trust in virtual humans. Warmth signals benevolence, competence sig-
nals capability, and human-likeness signals authenticity—together
anchoring social judgments (Fiske et al., 2007). Persuasion research
similarly identifies credibility, derived from these dimensions, as a key
determinant of trust (Pornpitakpan, 2004). Research on automation and
HRI suggests that anthropomorphic cues can enhance trust calibration in
nonhuman systems, contingent on contextual appropriateness (Waytz
et al., 2014; Hoff & Bashir, 2015).

e H2a. Perceived warmth will positively predict trust.

e H2b. Perceived competence will positively predict trust.

e H2c. Perceived human-likeness/authenticity will positively predict
trust.

3.2.3. Trust and downstream outcomes

Trust functions as a pivotal mediator between perception and
outcome. In persuasion contexts, trusted sources increase message
acceptance (Petty & Cacioppo, 1986). In human-robot interaction, trust
predicts compliance and reliance (Hancock et al., 2011). Trust also
underpins relational orientation, defined as willingness to continue
interacting and forming bonds (Bickmore & Picard, 2005).

e H3a. Trust will positively predict persuasion (message acceptance).
e H3b. Trust will positively predict relational orientation (intention
for continued interaction).

3.2.4. Sequential mediation

Integrating these pathways suggests a sequential mediation mecha-
nism in which conversational style influences social perceptions, which
shape trust and subsequently predict persuasion and relational orien-
tation. Within the present framework, trust is positioned as a model-
specific mediating construct linking stylistic cues to downstream atti-
tudinal outcomes.

o H4. Conversational style will indirectly influence persuasion and
relational orientation through the sequential pathway of social per-
ceptions — trust.

3.2.5. Contextual moderation

The strength of these pathways is expected to vary across domains. In
news contexts, where professionalism and accuracy are paramount,
formality is expected to exert a stronger influence on competence and
trust. In customer service, humor and friendliness are particularly
effective in reducing tension and enhancing warmth, thereby strength-
ening trust (Gnewuch et al., 2018). In educational contexts, trans-
parency and self-correction play a central role in credibility formation
and trust calibration (Dubiel et al., 2022).

e H5a. In news contexts, the formality — competence — trust pathway
will be stronger than in customer service or education contexts.

e H5b. In customer service contexts, the humor/friendliness —
warmth — trust pathway will be stronger than in news or education
contexts.

e H5c. In educational contexts, the self-correction — human-likeness/
authenticity — trust pathway will be stronger than in other contexts.

3.3. Exploratory research questions

Beyond the formal hypotheses, two exploratory issues warrant
investigation. First, stylistic effects may not be strictly linear. Prior
research on humor, anthropomorphism, and social signaling suggests
inverted-U dynamics, in which moderate levels of cues optimize warmth
and trust, whereas excessive use may reduce perceived competence or
credibility (Meyers-Levy & Tybout, 1989; Waytz et al., 2014). Such
nonlinear patterns are theoretically plausible in human-Al interaction,
yet remain empirically underexplored under controlled, multi-style
manipulations.

Second, conversational style cues may interact, producing comple-
mentary or offsetting effects rather than independent influences. For
example, humor may soften the rigidity associated with high formality,
while friendliness may amplify the positive effects of humor on
perceived warmth. Examining these interactions allows assessment of
whether certain stylistic combinations mitigate trade-offs between
warmth and competence or instead introduce new forms of perceptual
inconsistency.

e RQ1. Do humor, formality, and minor mistakes with self-correction
exhibit inverted-U relationships with outcomes, indicating optimal
effects at moderate levels?

e RQ2. Do style-style interactions—specifically humor x formality,
humor x mistakes, and friendliness x formality—produce comple-
mentary or offsetting effects on perceptions, trust, and outcomes?
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4. Methodology
4.1. Research design

Building directly on the theoretical framework and hypotheses
developed in the preceding sections, this study adopted a synthetic
corpus-based experimental design to test the sequential process
whereby conversational style influences social perceptions, which then
shape trust and downstream outcomes of persuasion and relational
orientation. The use of a fully synthetic corpus addresses methodological
constraints in prior research—particularly the reliance on small-scale
participant studies that limit reproducibility and cross-context com-
parison (Hancock et al., 2011; Hoff & Bashir, 2015). By systematically
generating and manipulating dialogues across multiple conditions, the
design enables large-scale, reproducible, and ethically unobtrusive
testing of stylistic effects.

The unit of analysis was a fixed nine-turn dialogue, defined as an
alternating interaction consisting of four user turns and five assistant
turns, with each turn averaging two to three sentences. The turn
sequence was held constant across all experimental conditions to ensure
structural equivalence, with conversational style manipulations applied
exclusively to assistant turns. User turns were generated from a pre-
defined template and remained identical across conditions, such that
any observed variation in social perceptions and outcomes could be
attributed solely to differences in assistant language style. Detailed
prompt templates, turn protocols, and an exemplar nine-turn dialogue
are provided in Appendix A.

A fixed fact skeleton specified the informational content of all di-
alogues, ensuring semantic equivalence across conditions and allowing
only conversational style variables to vary. Four style factors were
manipulated: humor, intentional minor mistakes with self-correction,
formality, and friendliness. Style manipulations were implemented as
pre-specified constraints applied consistently across conditions. This
isolation of linguistic style accords with Media Equation Theory, which
holds that social judgments can be elicited from linguistic cues alone
(Reeves & Nass, 1996), and with the warmth—competence framework,
which treats style as a determinant of perceived intentions and ability
(Fiske et al., 2007).

To enhance robustness across systems, dialogues were generated
using two large language model (LLM) families—GPT-4-class models
(OpenAl, 2023) and Claude-3-class models (Anthropic, 2024). These
model families were treated as parallel generation sources rather than
analytic factors, reducing the likelihood that observed effects reflect
idiosyncrasies of a single architecture and facilitating cross-system
replication. A class-level specification was adopted to ensure longitu-
dinal reproducibility in light of rapid version updates in commercial
LLM APIs.

Dialogue generation was conducted using fixed prompt templates,
predefined stylistic constraints, and controlled decoding parameter
ranges (temperature = .4-.7; top-p = 0.8-1.0). Random seeds were fixed
at the batch level during regeneration to ensure that replacement di-
alogues preserved the intended stylistic configuration. Default system
and safety policies of the respective LLM APIs were retained and not
overridden during generation.

A 3 x 3 x 3 x 2 x 3 factorial design was implemented. As summa-
rized in Table 1, humor was manipulated at three levels (none, moder-
ate, high), minor mistakes/self-correction at three levels (none, one
occurrence, two occurrences with rationale), formality at three levels
(low, medium, high), friendliness at two levels (low, high), and context
at three levels (news, customer service, education). This full factorial
design yielded 162 experimental cells, with 30 dialogues generated per
cell. For each model family, the sample size was N = 4860; combined, N
= 9720. Randomization was applied at the cell level, and decoding
parameters were sampled within constrained ranges (temperature .4-.7,
top-p .8-1.0) to balance diversity and reproducibility. Duplicate outputs
were removed using Sentence-BERT cosine similarity (threshold >.92).
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Table 1
Factorial design and cell counts(per model family).
Factor (levels) Levels Notes
Humor (3) none/moderate/high Context-matched wit and

wordplay intensity control
No conflict with fact
skeleton

Minor mistakes & self-
correction (3)

none/1 occurrence/2
occurrences + rationale

Formality (3) low/medium/high Colloquial — standard —
formal/technical register
Friendliness (2) low/high Use of name, empathy, self-

disclosure frequency
news/customer service/ Distinct task norms and
education goals

Context (3)

A consolidated overview of the dialogue generation, quality control,
and inclusion pipeline—summarizing key generation parameters, vali-
dation thresholds, and exclusion criteria—is provided in Appendix A.0
(Table AO).

Because the corpus consisted entirely of machine-generated text and
involved no human participants or personal data, the study qualifies for
institutional review board (IRB) exemption. In this way, the methodo-
logical design directly responds to the challenges identified in Section
2.5, offering a scalable and reproducible alternative to traditional lab-
based experiments.

4.2. Stimulus generation

Stimuli were generated through carefully designed prompts that
operationalized each stylistic factor. A prompt skeleton specified the
role, task, and context of the dialogue, as well as style rules, lexical
constraints, and turn-taking structure. All prompts were fixed ex ante
and applied identically across experimental cells, with no adaptive or
iterative prompt modification during generation. Each factor was
operationalized through explicit linguistic rules to ensure construct
validity. For example, humor levels were defined by the frequency and
type of wit, while self-correction was implemented as one or two
deliberate errors with immediate rectification using pre-specified
correction markers.

To further enhance internal validity, all dialogues were presented in
text-only format, excluding visual representations of virtual humans.
This design choice prevents potential confounds from visual cues such as
avatars, facial expressions, or background, thereby ensuring that
measured perceptions of warmth, competence, and human-likeness
reflect only linguistic manipulation. By holding modality constant, the
design isolates language-based social signaling as the sole source of
variance. This decision is theoretically supported by Media Equation
Theory (Reeves & Nass, 1996) and the warmth—competence framework
(Fiske et al., 2007), as well as empirical findings that conversational
style alone can elicit social judgments (Niculescu & Banchs, 2019;
Dubiel et al., 2022).

The detailed operationalization of each style factor is presented in
Table 2. Humor ranged from prohibited (Level 0) to context-appropriate
wit (Level 1) and more frequent metaphor/wordplay (Level 2), with an
upper bound of one humorous expression per turn to prevent uncon-
trolled stylistic escalation. Self-correction ranged from none (Level 0) to
one immediate correction (Level 1) and two corrections with a brief
rationale (Level 2), restricted to minor numerical or lexical deviations
that did not alter the fact skeleton. Formality was manipulated across
colloquial, standard, and technical registers, with register-specific lexi-
cal lists used to enforce consistency. Friendliness was defined by mini-
mal versus frequent use of the addressee's name, empathy expressions,
and micro self-disclosures, subject to predefined frequency ceilings per
dialogue. These specifications ensured consistency across dialogues and
grounded the manipulations in theoretically meaningful constructs.

By structuring the stimuli in this way, the study achieves high in-
ternal validity: any differences in outcomes can be attributed directly to
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Table 2
Style manipulation levels and prompt guidelines.

Construct Level  Prompted behaviors (summary)
Humor 0 Humor prohibited; maintain an information-
focused tone
1 Short, context-appropriate wit (<1 per turn); no
disruption to information flow
2 Use of metaphors and wordplay (<1 per turn);

avoid excessive or off-topic humor

No mistakes or corrections

One minor numerical/lexical mistake —

immediate correction (“Correction: ...”)

2 Two such mistakes + one-sentence rationale for
the correction (emphasizing transparency)

Minor mistakes & self- 0
correction 1

Formality 0 Colloquial style; horizontal address; concise
responses
1 Standard narrative style; polite register; clear
sentence structure
2 Formal/technical register; complete honorific
forms; no redundant honorifics
Friendliness 0 Minimal use of addressee's name; restrained

emotional expression and self-disclosure
1 Use of addressee's name; empathy; micro self-
disclosures within frequency limits

the manipulated style factors rather than uncontrolled linguistic or vi-
sual variation. Moreover, the explicit specification of style rules, lexical
constraints, and turn-level frequency bounds—along with dictionaries of
prohibited and recommended expressions (see Appendix) supports
transparency and replicability, enabling future researchers to reproduce
or extend the design under comparable conditions.

4.3. Quality control procedures

Given the scale and synthetic nature of the corpus, a rigorous quality
control (QC) pipeline was implemented to ensure that each dialogue
faithfully reflected the intended manipulations and met standards of
linguistic plausibility. Automated checks were applied to every gener-
ated dialogue, with failures triggering regeneration up to a fixed
maximum of three attempts per dialogue, after which non-compliant
outputs were discarded. The QC framework targeted three domains:
(a) construct fidelity (ensuring manipulations matched style specifica-
tions), (b) content fidelity (ensuring consistency with the fact skeleton
and absence of prohibited terms), and (c) linguistic integrity (ensuring
naturalness and coherence).

As summarized in Table 3, specific classifiers and lexicons were
employed for each check. For example, a politeness classifier was used to
confirm adherence to formality targets, a SemEval-based humor detec-
tor validated humor levels, and NRC emotion lexicons assessed separa-
tion between friendliness levels. Self-correction was verified through
explicit pattern matching of predefined correction markers (e.g.,

Table 3
Quality control checks and acceptance criteria.

Check Metric/Tool (example) Acceptance criterion (fail —
regenerate)
Formality/ Politeness classifier >80% match to target level
politeness
Humor Humor detector Target detection rate bounds met

for levels 1-2

Significant separation between
levels (p < .05)

Immediate correction; rationale

(SemEval 2021)
NRC VAD/emotion
lexicons

Pattern match

Friendliness
(auxiliary)
Self-correction

(“Correction: ...”) at level 2
Fact skeleton Key-fact match No omissions, distortions, or
fidelity additions
Formal constraints Length, prohibited terms Zero violations
Duplication Sentence-BERT Remove if > .92

similarity
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“Correction: ...”), while fact skeleton fidelity was evaluated through
exact key-fact matching to ensure no omissions, distortions, or addi-
tions. Sentence-BERT cosine similarity was applied to identify near-
duplicate dialogues, with any pair exceeding a similarity threshold of
.92 flagged and removed.

To complement automated QC, a 5% random sample of dialogues
was human-coded at the dialogue level by two independent raters for
contextual appropriateness, naturalness, and logical coherence. Raters
followed a standardized coding protocol and were blind to experimental
conditions. Inter-rater reliability was assessed using Cohen's k, yielding
k = .84, which indicates very high agreement. Human coding was used
for validation purposes only and did not alter automated inclusion or
exclusion decisions. This dual-layer QC process—automatic screening
followed by targeted human validation—provides confidence that the
retained stimuli conform to the intended manipulations and meet
baseline standards of interpretability.

As introduced in Section 4.2, a fixed fact skeleton was used to specify
the informational content of each dialogue. For each context (news,
customer service, education), the skeleton consisted of a predefined list
of key propositional facts that were required to appear in assistant re-
sponses. These facts represented the minimal informational re-
quirements of the task and were held constant across all stylistic
conditions.

Fact skeleton fidelity was evaluated using strict exact-match criteria,
whereby each required fact had to be present without omission,
contradiction, or addition of non-specified information. This conserva-
tive approach ensured that observed effects could be attributed to
conversational style rather than unintended semantic variation. Lexical
or syntactic paraphrases preserving propositional meaning were
conservatively coded as omissions, resulting in lower-bound estimates of
factual coverage.

This design choice prioritizes internal validity and transparency.
While semantic (paraphrase-tolerant) fidelity metrics may capture a
broader range of acceptable realizations, strict fidelity was adopted here
to avoid ambiguity in automated verification. The implications of this
choice are discussed in the Limitations section. Accordingly, strict fact
fidelity in this study should be understood as a conservative verification
choice for automated QC, rather than as a normative claim about
acceptable linguistic variation.

In addition, a 5% random sample was double-coded by two inde-
pendent raters for contextual appropriateness, naturalness, and logical
coherence, yielding an inter-rater agreement of k = .84 (“very high”).

4.4. Measurement

Measurement was designed to align directly with the conceptual
model (Section 3) and to operationalize latent constructs using multi-
indicator, multi-method assessment. By combining lexicon-based,
feature-based, and embedding-based approaches, the study ensured
both construct validity and robustness across contexts. Each latent
variable was measured with multiple observed indicators, consistent
with recommendations for reflective measurement models in SEM (Hair
et al., 2019). All measurements were conducted at the dialogue level,
reflecting aggregate properties of each generated interaction.

Social perception constructs. Warmth was captured through rela-
tional language and positive affect, including LIWC categories for affil-
iation and social processes (Pennebaker et al., 2015), VADER polarity
and intensity scores (Hutto & Gilbert, 2014), and emotion-related fea-
tures derived from the NRC Valence-Arousal-Dominance (VAD)
lexicon, which provides reliable human ratings for over 20,000 English
words (Mohammad, 2018). Additional indicators included positive
politeness strategies (Danescu-Niculescu-Mizil et al., 2013) and cosine
similarity to predefined warmth prototypes using Sentence-BERT em-
beddings (Reimers & Gurevych, 2019). Warmth prototypes were con-
structed from canonical descriptors of benevolence and friendliness
drawn from prior literature and held constant across contexts.
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Competence was measured through cognitive and technical markers,
including the density of numerals and evidential expressions, lexical
diversity (Fast et al., 2016), reduced hedge usage based on a predefined
hedge lexicon, and cosine similarity to competence prototypes. Hedge
usage was operationalized as the normalized frequency of epistemic
markers (e.g., “maybe,” “possibly,” “I think™) per dialogue, with lower
frequencies indicating higher perceived competence. Competence pro-
totypes were similarly derived from theory-consistent descriptors
emphasizing expertise, precision, and reliability.

Human-likeness/authenticity was assessed through compliance with
self-correction patterns, immediacy cues such as first-person pronoun
usage, and similarity to human-likeness prototypes. Prototype-based
measures were included to capture global stylistic resemblance rather
than isolated lexical cues.

Outcome constructs. Trust was operationalized as the proportion of
accept/agree/commit dialogue acts (Stolcke et al., 2000), combined
with lexicon-based scores for trust-related expressions. Consistent with
the synthetic nature of the corpus, trust is treated as a proxy construct
reflecting dialogic signals of reliance and acceptance rather than vali-
dated human trust behavior.

Persuasion was defined as the change in behavioral intent from the
beginning to the end of the dialogue, supplemented by the frequency of
commitment expressions. This measure captures attitudinal shift within
the dialogue rather than durable behavioral change. Relational orien-
tation was measured through stated intentions to continue interaction,
expressions of gratitude or compliments, and the depth of self-
disclosure, following established relational agent research (Bickmore
& Picard, 2005).

All indicators were standardized within each context x model-family
cell and direction-aligned so that higher values consistently indicated
higher construct levels. Reliability exceeded recommended thresholds
(Cronbach's o, McDonald's ® > .70). Convergent and discriminant val-
idity were verified through confirmatory factor analysis (CFA), exam-
ining average variance extracted (AVE), maximum shared variance
(MSV), and heterotrait-monotrait ratios (HTMT). These procedures
ensure internal consistency of constructs while acknowledging that
measurement reflects theoretically grounded proxies within a synthetic
design.

A concise overview of latent constructs and their primary indicators
is provided in Table 4, demonstrating the mapping of theoretical con-
structs to measurable linguistic features in the dialogue corpus. Full
measurement model specifications, indicator mappings, and reliability
and validity statistics are reported in Appendix C.

4.5. Data processing

The processing pipeline was designed to ensure that the final corpus
was both methodologically rigorous and analytically suitable for struc-
tural equation modeling. All dialogues were segmented at the sentence
level, tokenized, and screened for compliance with predefined length
constraints. Adherence to the shared fact skeleton was verified through

Table 4
Latent constructs and primary indicators.

Latent construct Primary indicators (examples)

Warmth LIWC social/affiliation, VADER (+), Politeness (+),
Warmth-prototype similarity
Competence Technical/numerical/evidential density, lexical diversity,

Hedge (—), Competence-prototype similarity

Human-likeness/ Self-correction compliance rate, first-person/immediacy,

authenticity mitigation (optimal), Human-likeness-prototype similarity
Trust Proportion of accept/agree/commit acts, trust lexicon
score
Persuasion Pre-post change in behavioral intent, commitment

expressions
Return intention, gratitude/compliments, depth of self-
disclosure

Relational orientation
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key-fact consistency checks, implemented as exact matches to pre-
defined propositional elements, to eliminate any deviations in infor-
mational content. This procedure ensured that observed effects could be
attributed to stylistic manipulations rather than factual variance.

Error detection employed two complementary procedures. First, a
rule-based filter identified patterned expressions associated with stylis-
tic manipulations (e.g., explicit “Correction: ...” tokens for self-
correction, prohibited lexical items, and meta-statements). Second, de-
viations from the fact skeleton were flagged through automated
template-based matching to the original content specification. Sentence-
BERT embeddings were used to identify and remove near-duplicate di-
alogues at a cosine similarity threshold of > .92, with duplication
assessed at the dialogue level. This step safeguarded the lexical and
structural diversity necessary for the validity of downstream measure-
ment indicators (see Table 4).

For statistical preparation, all variables were standardized within
each context x model-family cell, ensuring comparability across
experimental conditions. Style intensity variables (0/1/2) were grand-
mean centered, with squared terms created to capture potential
inverted-U dynamics hypothesized in RQ1. Friendliness (0/1) was
effect-coded (—.5/+.5) to facilitate interpretation of interaction terms.
These transformations were applied uniformly across all experimental
cells prior to model estimation.

Outliers were addressed by Winsorizing extreme values at the £1%
level, applied at the indicator level rather than the construct level,
balancing robustness with retention of data variability. Composite
indices were rescaled to a [0, 1] range for visualization, enhancing
interpretability of figures without affecting inferential analyses. Missing
data were minimal and arose primarily from occasional QC exclusions.
Missingness was therefore treated as missing at random (MAR). Listwise
deletion was applied during exploratory and confirmatory factor ana-
lyses (EFA/CFA), while full information maximum likelihood (FIML)
was used during SEM, consistent with best practices in latent variable
modeling (Rosseel, 2012; Kline, 2015). To provide full transparency
regarding data cleaning and corpus construction, a CONSORT-style ac-
counting of sample attrition is reported in Table 5.

Table 5
Sample attrition and final dataset composition (CONSORT-style).
Stage Description Dialogues Dialogues
Removed (n)  Remaining
(n)
Initial generation Full factorial generation — 9720

(162 cells x 30 dialogues
x 2 LLM families)

QC failure — style/  Length violations, humor/ 661 9059

constraint formality mismatch,
violations prohibited expressions
QC failure - fact Omission or mismatch 493 8566
skeleton fidelity under strict exact-match
criteria
Deduplication Near-identical dialogues 238 8328

removed (Sentence-BERT
cosine >.92; 119 duplicate
pairs = 238 dialogues)

Regeneration to Regenerated dialogues to +1392 9720
restore balance maintain 30 dialogues per
cell
Final retained Balanced corpus used for — 9720

corpus all analyses

Note. Quality control and regeneration statistics are derived from the QC logs
reported in Appendix B. Deduplication was performed at the dialogue level using
Sentence-BERT cosine similarity (threshold >.92). Although intermediate ex-
clusions reduced the corpus size, regeneration using identical prompts, seeds,
and style settings was applied to preserve balanced cell sizes (30 dialogues per
cell) in the final dataset.
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4.6. Data analysis methods

Descriptive statistics and reliability. Initial analyses summarized
the distributions of all variables, reporting means, standard deviations,
skewness, kurtosis, and bivariate correlations. Internal consistency was
assessed using Cronbach's o« and McDonald's o, with thresholds of > .70
adopted as indicators of reliability. These statistics were used to screen
measurement adequacy prior to latent modeling rather than as stand-
alone indicators of substantive effects.

Factor structure and measurement validity. To establish the
dimensionality of the constructs, exploratory factor analysis (EFA) was
conducted on a stratified 20% development subset using the minimum
residual method with oblimin rotation. The number of factors was
determined through parallel analysis (John, 1965; Fabrigar et al., 1999).
Confirmatory factor analysis (CFA) was then applied to the remaining
80% and to the full dataset. Model fit was evaluated against conven-
tional benchmarks (CFI/TLI >.90-.95, RMSEA <.06, SRMR <.08)
(Brown, 2015; Kline, 2015). Modification indices were incorporated
only when theoretically justified and validated in cross-sample com-
parisons, thereby avoiding data-driven overfitting and preserving
construct interpretability.

Structural equation modeling. The hypothesized structural mod-
el—style — social perceptions — trust — persuasion/relational orien-
tation, with contextual moderation and nonlinear effects—was
estimated using robust maximum likelihood (MLR). Multi-group SEM
was used to assess measurement invariance across contexts (news,
customer service, education) and model families (GPT vs. Claude).
Model families were treated as robustness checks rather than as focal
grouping variables. Invariance was tested sequentially (configural —
metric — scalar), with ACFI <.01 used as the criterion for acceptance
(Gordon & Roger, 2002; Chen, 2007). Comparisons of structural paths
across groups were conducted only after scalar invariance was
supported.

Indirect and mediation effects. Sequential mediation pathways
were tested using bias-corrected and accelerated (BCa) bootstrapping
with 5000 resamples (Preacher & Hayes, 2008). Standardized indirect
effects and mediation ratios were reported alongside confidence in-
tervals, with interpretation restricted to the theoretically specified
pathways rather than exhaustive post hoc testing.

Exploratory analyses. To address RQ1 and RQ2, squared terms for
humor, mistakes, and formality were included to test for inverted-U
dynamics, while interaction terms (humor x formality, humor x mis-
takes, friendliness x formality) were entered to examine style-style
contingencies. Significant effects were probed using simple slope ana-
lyses and Johnson-Neyman intervals, following recommendations for
probing moderation in latent variable models. Given the exploratory
nature of these analyses, emphasis was placed on effect sizes and con-
fidence intervals rather than dichotomous significance testing. Core
results are reported in the main text, with robustness checks provided in
the Appendix.

Fig. 2 presents the overall methodological workflow, synthesizing
the sequential stages from experimental design and stimulus creation
through quality control, measurement, data processing, and statistical
analysis. The figure is intended as a descriptive overview rather than an
analytic model, clarifying the procedural integration of methodological
steps.

5. Results
5.1. Manipulation check

Following quality control and deduplication, a CONSORT-style ac-
counting of sample attrition was conducted (Table 5). As detailed in
Appendix B, exclusions occurred due to (a) style and structural
constraint violations, (b) strict fact skeleton mismatches under exact-
match criteria, and (c) near-duplicate dialogues identified via
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Factorial Design
(3%3% 3%2x%3)

A
Stimulus Generation
(Prompt skeleton, Style manipulation)

Y

Automated Quality Control
(Table 3 checks)

A
Measurement
(Lexicon-based, Feature-based, Embedding-based indicators)

3
Data Processing
(Standardization, Winsorizing, Duplicate removal)

Y

Data Analysis
(EFA, CFA, SEM, Multi-group, Bootstrap)

y

Results Interpretation
(Direct, Mediation, Moderation, Context effects)

Fig. 2. Methods Flow Diagram. A schematic representation of the study
workflow, showing the sequential stages from experimental design
through analysis.

Sentence-BERT similarity. To preserve the intended factorial design,
failed dialogues were regenerated using the same prompt templates,
seeds, and style factor settings. The final retained corpus therefore
consisted of 9720 dialogues, balanced across all experimental cells, and
was used for all subsequent analyses. Before testing the hypothesized
structural model, we conducted a series of manipulation checks to
establish whether the four conversational style manipulations—humor,
minor mistakes with self-correction, formality, and friendliness—were
implemented as intended. Ensuring the fidelity of these manipulations
was essential for safeguarding construct validity and confirming that
subsequent effects could be attributed to stylistic variation rather than
uncontrolled factors. To this end, we employed a multi-layered evalu-
ation strategy consisting of automated quality control (QC), external
classifier-based validation, self-correction compliance checks, fact
skeleton fidelity assessment, structural and duplication checks, and in-
dependent human coding.

Automated QC results. Internal rule-, pattern-, and lexicon-based
checks achieved perfect predicted-target agreement for humor
(100%), self-correction (100%), and friendliness (100%). Formality
exhibited lower agreement (66.7%), primarily due to under-detection of
the most informal register (L0). This discrepancy reflects the lexical
heterogeneity of informal language rather than systematic failure of the
manipulation. The macro F1 of .655 indicated that while formal and
highly formal outputs were reliably detected, informal registers were
less consistently captured by rule-based criteria alone, an observation
consistent with prior work on informal language variability.

External classifier validation. To address this limitation, a
RoBERTa-based formality classifier with dual-threshold mapping was
applied. Performance increased, yielding 81.2% accuracy and a macro
F1 of .74. Recall ranged from .63 at the informal level (LO) to .93 at the
formal level (L2), with stable performance across contexts (news =
80.6%, customer service = 81.5%, education = 81.4%). Humor ma-
nipulations were validated using a pretrained detector, with recall rates
of 87.5% (SD = 4.1) for moderate humor (L1) and 89.8% (SD = 3.7) for
high humor (L2), both exceeding the predefined 80% threshold.
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Together, these results indicate that humor and formality manipulations
were detectable and comparable across domains, albeit with greater
variance at the informal end of the spectrum.

Self-correction compliance. Compliance with self-correction rules
was high overall. At the moderate level (L1), 92.7% of dialogues con-
tained exactly one correction, and at the high level (L2), 90.2% con-
tained two corrections plus a rationale. Rates of immediate correction (i.
e., occurring in the same or subsequent turn) were lower—34.5% for L1
and 29.4% for L2—but these values represent conservative lower-bound
estimates due to the strict operationalization of immediacy as turn-
adjacent correction. The high compliance with correction frequency
and rationale requirements nonetheless indicates that the human-
likeness manipulation was realized as specified.

Fact skeleton fidelity. Coverage checks indicated near-perfect
adherence in the news context (100%) and moderate adherence in ed-
ucation (75%) and customer service (70%). Because synonymous or
paraphrased expressions were conservatively coded as omissions under
an exact-match criterion, these values likely underestimate semantic
fidelity. Importantly, no systematic distortions or factual contradictions
were detected, suggesting that stylistic manipulations did not compro-
mise core informational content.

Structural and duplication checks. Dialogue structure was pre-
served across conditions, with all dialogues conforming to the nine-turn
design. The stricter guideline of two to three sentences per assistant turn
was met in 13.3% of cases; this constraint was treated as a soft guideline
rather than a hard exclusion criterion to preserve natural conversational
flow. Duplicate detection identified 119 near-identical dialogue pairs (i.
e., 238 dialogues), corresponding to 36.7% of an initial subsample
screened for duplication, all of which were removed prior to analysis.
After deduplication, the retained corpus maintained balanced cell
counts as specified in the design.

Human coding reliability. To further validate corpus quality, a 5%
random sample (N = 324) was independently coded by two raters for
contextual appropriateness, naturalness, and coherence. Inter-rater
agreement was very high (x = .84; Richard Landis & Gary, 1977),
confirming that the dialogues were perceived as naturalistic and con-
textually plausible by human evaluators.

Summary. Taken together, these results indicate that the stylistic
manipulations were implemented with high fidelity. Humor, self-
correction, and friendliness showed near-complete compliance with
predefined specifications. Formality manipulations required supple-
mentary classifier-based validation and exhibited greater variance at the
informal level, but achieved acceptable detection accuracy across con-
texts. Fact skeleton integrity and dialogue structure were preserved, and
independent human coding supported the plausibility and appropri-
ateness of the stimuli. These findings establish sufficient manipulation
fidelity to proceed with measurement validation and structural
modeling, while acknowledging residual variability inherent in natu-
ralistic language generation.
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5.2. Descriptive statistics

Table 6 reports the descriptive statistics and Pearson correlations
among all study variables. Because social perception constructs
(Warmth, Competence, Human-likeness) and outcome variables (Trust,
Persuasion, Relational Orientation) were standardized within each
context x model-family cell and directionally aligned, their means were
expected to approximate zero with unit variance. This expectation was
confirmed: Warmth (M = .02, SD = .98), Competence (M = .01, SD =
.97), and Human-likeness (M = .00, SD = 1.01) all displayed near-zero
means with SDs close to one. Outcome variables likewise conformed to
this pattern—Trust (M = .03, SD = .96), Persuasion (M = —.01, SD =
.99), and Relational Orientation (M = .02, SD = 1.02). These distribu-
tions indicate successful standardization rather than substantive mean
differences.

The correlational structure provided preliminary, non-causal support
for the hypothesized relationships. Warmth was moderately to strongly
associated with Trust (r = .54, p < .001) and Relational Orientation (r =
.49, p < .001), consistent with the expectation that perceptions of
benevolence and approachability are linked to confidence in the agent
and intentions for continued interaction. Competence correlated posi-
tively with Trust (r = .42, p < .001) and Persuasion (r = .38, p < .001),
aligning with the notion that perceived expertise and reliability are
associated with message acceptance. Human-likeness was strongly
related to Warmth (r = .46, p < .001) and also to Trust (r = .40, p <
.001) and Persuasion (r = .35, p < .001), suggesting convergent asso-
ciations among social perception constructs rather than independent
causal effects.

Regarding the style manipulations, clear convergent patterns
emerged. Friendliness demonstrated the strongest positive association
with Warmth (r = .58, p < .001) and Relational Orientation (r = .51, p <
.001), supporting the expectation that interpersonal expressiveness is
linked to relational orientation. Humor was positively related to
Warmth (r = .33, p <.001) and Trust (r = .29, p < .001), consistent with
prior findings that humor is associated with likability and rapport.
Formality correlated positively with Competence (r = .44, p < .001) but
negatively with Warmth (r = —.18, p < .001), providing descriptive
evidence consistent with the theorized competence-warmth trade-off.
Minor mistakes with self-correction showed the strongest association
with Human-likeness (r = .39, p < .001), indicating that transparent
self-repair co-occurs with perceived authenticity.

Overall, the three social perception constructs were positively
interrelated yet displayed distinct patterns of association with the
outcome variables. These correlations are reported to describe the
structure of the data and to motivate subsequent latent modeling, rather
than to test the proposed mediation pathways. The observed relation-
ships between style manipulations and social perceptions provide
convergent evidence that the experimental design instantiated theoret-
ically meaningful stylistic variation. Formal tests of the hypothesized
directional and mediated effects are presented in the following sections

Table 6
Descriptive statistics and correlations among study variables (N = 9720).
Variable M SD 1 2 3 4 5 6 7 8 9 10
1. Warmth .02 .98 —
2. Competence .01 .97 —
3. Human-likeness .00 1.01 38k —
4. Trust .03 .96 54 42k 40%** —
5. Persuasion —.01 .99 .36%** .38 .35%* 52k —
6. Relational Orientation .02 1.02 497 33FH* 29%%* 50%** 467 ** —
7. Humor _ _ 33 o g DguE o5k 91wk _
8. Friendliness — — 58 .30 247 467 .39 51w 27w —
9. Formality — — —.18%* 447 .15* .20%%* 227 .10%* 18%** 14%* —
10. Minor mistakes/Self-correction — — 2] 18%F* 39 .28 24 19FEx A1 .09%* 3 —

Note. All perception and outcome variables are standardized scores. Style manipulation variables (Humor, Friendliness, Formality, Minor mistakes) are coded ac-

cording to experimental manipulation levels; therefore, means and SDs are not applicable. *

10

p < .001, **p < .01.
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using structural equation modeling. Unless otherwise noted, all reported
path coefficients represent standardized estimates (B), with corre-
sponding p-values provided for significance testing.

5.3. Hypotheses testing

5.3.1. Direct, mediation, and moderation effects

Structural equation modeling results were consistent with the hy-
pothesized pathways (Table 7). Regarding the direct effects (Hla-H1c),
humor and friendliness significantly increased perceptions of warmth,
with friendliness exerting a particularly strong association (p = .55, p <
.001). Minor mistakes with self-correction significantly enhanced per-
ceptions of human-likeness (§ = .37, p < .001), aligning with the
interpretation that transparent error acknowledgment is associated with
increased perceived authenticity. Formality strongly predicted compe-
tence (f = .48, p < .001) but was negatively associated with warmth (8
= —.15, p = .002), providing model-consistent evidence for the com-
petence-warmth trade-off.

The second set of hypotheses (H2a-H2c) was supported within the
specified model: all three social perception dimensions—warmth,
competence, and human-likeness—positively predicted trust (fs =
.26-.51, all ps < .001). These associations indicate that social perception
constructs function as proximal predictors of trust in the present
framework, consistent with the warmth-competence perspective (Fiske
et al., 2007). In turn, trust significantly predicted both persuasion (H3a:

Table 7
Hypothesis testing results: Direct, mediation, moderation, and multi-group
effects.

Hypothesis/ Path/Effect Tested B p- Supported?
RQ (Std.) value
Hla Humor — Warmth .28 <.001 Yes
Friendliness — Warmth .55 <.001 Yes
H1lb Minor mistakes — Human- .37 <.001 Yes
likeness
Hlc Formality — Competence .48 <.001 Yes
Formality — Warmth —-.15 .002 Yes
(negative)
H2a Warmth — Trust .51 <.001 Yes
H2b Competence — Trust .34 <.001 Yes
H2c Human-likeness — Trust .26 <.001 Yes
H3a Trust — Persuasion 42 <.001 Yes
H3b Trust — Relational .45 <.001 Yes
orientation
H4 Sequential mediation (Style varies all Yes
— Social perception — Trust <.05
— Outcomes)
RQ1 Humor? — Relational —.06 .028 Yes (inverse
orientation U)
Formality® — Outcomes .02 .214 No
(ns)
Minor mistakes? — Outcomes .01 .301 No
(ns)
RQ2 Humor x Formality — -.07 .019 Yes
Warmth
Humor x Minor mistakes — .08 .011 Yes
Human-likeness
Friendliness x Formality — —.05 .041 Yes
Relational orientation
H5a Formality — Competence Ap = .018 Yes
(News > Others) 12
H5b Humor and Friendliness — varies <.05 Yes
Warmth (Customer service >
Others)
H5c Minor mistakes — Human- Ap = .031 Yes
likeness (Education > Others) 11

Note. p = standardized path coefficient; all coefficients are standardized esti-
mates from SEM; ns = non-significant; A = difference in standardized co-
efficients between groups (positive values indicate stronger effect in the first
group). Group comparisons were conducted only after scalar invariance was
established.
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B = .42, p < .001) and relational orientation (H3b: p = .45, p < .001),
supporting its role as a mediating construct linking perception to
downstream attitudinal outcomes.

Bootstrap-based mediation analyses further supported H4 by iden-
tifying significant sequential indirect effects from style cues to outcomes
via social perceptions and trust (all ps < .05). For example, Friendliness
— Warmth — Trust — Persuasion (p = .14, 95% CI [.11, .18]) and
Formality — Competence — Trust — Persuasion ( = .09, 95% CI [.07,
.12]) illustrate the operation of the hypothesized perception-mediated
pathway within the synthetic dialogue corpus.

Turning to nonlinear and interaction effects, evidence was more se-
lective rather than uniform. Quadratic terms for formality and minor
mistakes were not significant, whereas the quadratic term for humor
was significant and negative for relational orientation (B = —.06, p =
.028), indicating an inverted-U pattern (RQ1). This pattern suggests that
moderate humor is associated with higher relational orientation within
the modeled range, while higher levels correspond to diminishing
returns. Interaction analyses (RQ2) revealed that Humor x Formality
negatively predicted warmth (§ = —.07, p = .019), indicating that
humor may be less effective when embedded in highly formal delivery.
Humor x Minor mistakes positively influenced human-likeness (p = .08,
p = .011), suggesting complementary associations among anthropo-
morphic cues. By contrast, Friendliness x Formality negatively pre-
dicted relational orientation (p = —.05, p = .041), consistent with the
interpretation that high friendliness may appear incongruent under
strongly formal conditions.

Overall, the results indicate that conversational style is associated
with social perceptions, trust, and downstream outcomes through both
direct and indirect pathways, while also exhibiting nonlinearities and
interaction effects. These findings should be interpreted as model-based
tendencies derived from synthetic interactions, providing structured
evidence for the proposed mechanisms rather than direct estimates of
human behavioral effects.

5.3.2. Multi-group analysis by context

Multi-group SEM supported configural, metric, and scalar measure-
ment invariance across contexts (ACFI <.01), thereby permitting valid
cross-group comparisons. Results revealed context-specific variations
consistent with H5a-H5c, indicating that the strength of selected path-
ways differs by domain.

In the news context, the Formality — Competence pathway was
significantly stronger than in customer service or education (Ap =.12, p
=.018), consistent with domain-specific norms that emphasize accuracy
and professionalism. In customer service, both the Humor — Warmth
and Friendliness - Warmth pathways were stronger than in the other
contexts (all ps < .05), indicating greater salience of affective cues for
rapport-oriented interactions. In education, the Minor mistakes/self-
correction — Human-likeness pathway was stronger relative to the
other two contexts (Ap = .11, p = .031), aligning with pedagogical ex-
pectations that value transparency and error acknowledgment.

Taken together, these results suggest that while the overall
perception-mediated pathway is observable across domains, the relative
contribution of specific stylistic cues is context-bounded rather than
uniform. Accordingly, context functions as a boundary condition that
constrains which conversational strategies are most strongly associated
with trust-related outcomes within the present model.

5.4. Additional analyses

5.4.1. Nonlinear effects (Inverse-U patterns)

To address RQ1, we tested whether the effects of humor, formality,
and minor mistakes/self-correction on outcome variables followed
nonlinear trajectories. Each style variable was mean-centered, and its
squared term was entered into the structural equation model to estimate
curvilinear effects.

Results revealed a significant negative coefficient for the squared
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term of Humor on Relational Orientation (§ = —.06, p = .028). As
illustrated in Fig. 3, relational orientation peaked at moderate levels of
humor and declined at both lower and higher levels. This pattern is
consistent with an inverted-U association within the modeled range,
aligning with the notion of optimal incongruity in communication
(Meyers-Levy & Tybout, 1989). Within the present synthetic corpus,
moderate humor was associated with higher relational orientation,
whereas higher levels corresponded to diminishing returns, potentially
reflecting reduced perceived appropriateness or professionalism.

By contrast, the squared terms for Formality and Minor mistakes/
self-correction were non-significant across outcomes. These null find-
ings indicate that, within the operationalized manipulation range, linear
associations adequately captured their effects. Higher formality was
consistently associated with increased competence and reduced
warmth, while self-correction was consistently associated with
increased human-likeness. Importantly, the absence of nonlinear effects
should not be interpreted as evidence that such patterns do not exist
more generally. Broader manipulation ranges, alternative linguistic re-
alizations, or different task contexts may reveal curvilinear dynamics
not observable here. Accordingly, these results are interpreted as
bounded to the present design and corpus, and they motivate future
work to test nonlinearities under expanded conditions.

5.4.2. Optimal combinations of style cues

To explore RQ2, we examined whether conversational style cues
interacted in complementary or compensatory ways. Interaction terms
were analyzed using simple slope tests and the Johnson-Neyman tech-
nique to identify regions of significance. These analyses are exploratory
and intended to characterize patterned associations within the modeled
range rather than to establish causal design rules.

e Humor x Formality (Fig. 4-A). Humor was positively associated with
warmth when formality was low or moderate, but this association
was attenuated under high formality (B = —.07, p = .019). This
pattern indicates a context-sensitive interaction in which humor's
association with warmth weakens as linguistic formality increases,
consistent with competence-warmth trade-off accounts.

Humor x Minor mistakes/self-correction (Fig. 4-B). Human-likeness
was highest when both humor and self-correction were elevated (f =
.08, p = .011). Under higher levels of self-correction, the slope of
humor on human-likeness was steeper, indicating a complementary
association between affective (humor) and anthropomorphic (self-
correction) cues within the present corpus.

Friendliness x Formality (Fig. 4-C). The positive association between
friendliness and relational orientation was strongest under low and
moderate formality but diminished under high formality (B = —.05,
p = .041). This attenuation suggests that high friendliness combined
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Fig. 3. Inverse-U relationship between humor and relational orientation.
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with strong formality may be perceived as less congruent, thereby
reducing relational orientation.

6. Interpretation and implications

These exploratory analyses underscore that conversational style ef-
fects are configuration-dependent rather than additive. Instead of single
cues operating in isolation, both cue intensity and cue combinations
jointly shape social perceptions and downstream responses. Three in-
sights emerge:

1. Optimality of humor. Moderate humor is associated with stronger
relational orientation, whereas higher levels correspond to dimin-
ishing returns, consistent with inverted-U patterns observed in
communication research within the modeled range.

2. Complementarity between humor and self-correction. The co-
occurrence of affective warmth (humor) and anthropomorphic
transparency (self-correction) is associated with higher perceived
human-likeness, suggesting that bundled cues may amplify each
other's associations.

3. Constraints imposed by formality. Higher formality appears to
dampen the associations of humor and friendliness with relational
outcomes, indicating that strongly formal registers may limit the
effectiveness of relational cues when combined.

From a design perspective, these findings suggest heuristics rather
than prescriptive rules: conversational style optimization should
consider not only individual cue levels but also how cues interact within
specific contexts and norms. Given the synthetic and exploratory nature
of these analyses, future research should test whether these nonlinear
and interaction patterns replicate with human participants and extend to
additional domains (e.g., health communication, public service), as well
as examine audience-level moderators such as age, cultural background,
and prior experience with Al agents.

7. Discussion

This study advances understanding of how conversational style in
virtual humans is associated with social cognition and downstream
relational outcomes within a theoretically specified model. By inte-
grating Media Equation Theory (Reeves & Nass, 1996) with the
warmth—competence framework (Fiske et al., 2007), and by leveraging a
large-scale synthetic dialogue corpus, the research illustrates that lin-
guistic style functions as a salient social signal, rather than merely a
peripheral aesthetic feature, in shaping perception-mediated trust--
related outcomes in human-AI interaction.

Consistent with the hypothesized framework, humor and friendliness
were positively associated with perceived warmth, minor mistakes with
self-correction were associated with higher human-likeness, and for-
mality was associated with increased competence alongside reduced
warmth. Trust functioned as a central mediating construct within the
proposed pathway, linking social perceptions to persuasion and rela-
tional orientation as attitudinal outcomes. Sequential mediation ana-
lyses indicated that stylistic cues were related to outcomes primarily
through this perception-trust pathway, underscoring the role of trust as
a model-specific gateway variable rather than a universal determinant.

Multi-group analyses further demonstrated that the relative salience
of stylistic cues varied by context. In news settings, competence-related
signals were more strongly associated with trust, whereas in customer
service, warmth-related cues showed stronger associations, and in
educational contexts, transparency and self-correction were more
salient. These findings suggest that context operates as a boundary
condition that constrains how conversational style is interpreted, rather
than as a uniform amplifier of stylistic effects.

Exploratory analyses provided additional nuance. Humor exhibited
an inverse-U pattern with relational orientation, indicating diminishing
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Fig. 4. Interaction Effects of Conversational Style Variables (A) Humor x Formality: Positive effect of humor on warmth decreases as formality increases. (B)
Humor x Minor Mistakes: Human-likeness is maximized when both humor and self-correction are high. (C) Friendliness x Formality: Positive effect of friendliness on

relational orientation is attenuated under high formality.

returns at higher intensity levels within the modeled range. Interaction
effects further suggested that combinations of cues can be complemen-
tary or attenuating: for example, humor paired with self-correction was
associated with higher human-likeness, whereas humor or friendliness
combined with high formality showed reduced relational associations.
Together, these patterns highlight that conversational style operates
configurationally, with effectiveness depending on cue alignment and
contextual congruity rather than on single cues in isolation.

While the present findings characterize short-term, interaction-level
trust signals derived from synthetic dialogues, future work should
examine whether repeated exposure and behavioral consistency trans-
late these short-term trust signals into durable trust relationships.

7.1. Theoretical contributions

This study makes several theory-relevant contributions to research
on virtual humans and human-AI interaction.

First, it clarifies how specific conversational style cues are differen-
tially associated with distinct dimensions of social cognition. While prior
literature often treated warmth, competence, and authenticity as rela-
tively diffuse or overlapping evaluations, the present findings indicate
that formality is more strongly associated with competence, humor and
friendliness with warmth, and self-correction with human-likeness. This
differentiated mapping does not redefine these constructs, but offers a
more fine-grained account of how linguistic cues align with established
social perception dimensions, thereby extending the Stereotype Content
Model (Fiske et al., 2007) and the CASA paradigm (Nass & Moon, 2000)
within mediated, language-based interaction contexts.

Second, the identification of nonlinear and interaction effects adds
nuance to existing models of trust formation. The observation of an
optimal, context-bounded range for humor, along with complementary
(humor x self-correction) and incongruent (friendliness x formality)
patterns, suggests that conversational style is better conceptualized as a
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configurational system of cues rather than a collection of independent
effects. This perspective refines theories of mediated communication by
emphasizing cue alignment and congruity, rather than assuming
monotonic or additive influences of individual stylistic features.

Third, at a methodological level, the study demonstrates the utility of
a synthetic dialogue corpus as a tool for theory testing in human-AI
communication. By standardizing informational content through fixed
fact skeletons while systematically manipulating linguistic style across
two LLM families, the design enabled controlled and replicable exami-
nation of mediation and moderation processes. Rather than replacing
human-subject research, this paradigm complements existing ap-
proaches by allowing large-scale exploration of theoretically specified
mechanisms under tightly controlled conditions. In doing so, it ad-
dresses long-standing concerns regarding limited sample sizes and
reproducibility in live-user experiments (Hancock et al., 2011; Hoff &
Bashir, 2015), while highlighting the potential of synthetic methods as a
scalable precursor to subsequent human validation.

7.2. Alternative interpretations and scope conditions

Several alternative interpretations grounded in recent literature
should be considered when interpreting these findings. First, research on
Al-mediated communication suggests that trust-related outcomes
observed in synthetic or simulated interactions may partly reflect
normative language expectations embedded in model training data,
rather than stable behavioral tendencies of human users (Gerlich, 2024;
Jacovi & Goldberg, 2022). Second, recent studies indicate that conver-
sational cues such as warmth or formality can operate as situational
heuristics, whose effects depend on task framing and perceived institu-
tional legitimacy, rather than on intrinsic relational value alone (Araujo
& Bol, 2024). Third, the use of strict exact-match criteria for fact fidelity
in the present study likely yields conservative estimates of informational
compliance, implying that some stylistic effects may be attenuated by
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methodological choices that prioritize internal validity over semantic
flexibility.

Taken together, these considerations indicate that the observed re-
lationships are theoretically informative yet context- and method-
dependent. Accordingly, the findings should be interpreted as design-
relevant tendencies that warrant complementary validation with
human participants, particularly in applied settings where behavioral
outcomes and longitudinal trust dynamics are critical.

7.3. Practical implications

The findings also offer practice-oriented insights for the design and
deployment of virtual humans across application domains.

e News contexts. Formality is associated with higher perceived
competence and professionalism, suggesting its importance in news
delivery. However, overly rigid linguistic styles may attenuate
warmth, indicating the need for calibrated use rather than maximal
formality.

Customer service contexts. Humor and friendliness are more strongly
associated with warmth and rapport, which are in turn linked to
customer satisfaction and relational orientation. These cues appear
particularly useful in tension-reducing or support-oriented
interactions.

Educational contexts. Self-corrections are associated with increased
perceptions of authenticity and transparency, aligning with peda-
gogical norms that value openness about errors and limitations and
supporting trust calibration in learning-oriented exchanges.

Beyond these domain-specific observations, the results suggest that
conversational design should consider configurations of style cues rather
than isolated parameters. Balancing warmth, competence, and human-
likeness in ways that are congruent with contextual norms appears
more consequential than optimizing any single cue in isolation.

These implications should be interpreted as design heuristics derived
from a synthetic corpus and model-based analyses, rather than as pre-
scriptive rules for immediate deployment. For Al designers, product
developers, and communication strategists, the findings provide con-
ceptual guidance for aligning conversational style with domain expec-
tations while highlighting the importance of subsequent validation with
human users before real-world implementation.

7.4. Limitations and future research

While the study offers robust insights, several limitations should be
noted. First, the scope was restricted to two LLM families (GPT-4-class,
Claude-3-class) and three application domains. Although this design
enabled controlled comparison, extending the framework to additional
model architectures, training regimes, and deployment settings would
strengthen external validity and robustness.

Second, despite successful manipulation of humor, self-correction,
and friendliness, discriminability between lower levels of formality
was comparatively limited, reflecting the lexical heterogeneity of
informal language. Future work should refine operationalizations of
informality, potentially incorporating pragmatic markers, discourse-
level features, or contextualized embeddings to better capture subtle
register differences.

Third, the study focused exclusively on text-based dialogues to
isolate linguistic effects. As a result, the findings do not account for
multimodal signals such as prosody, gesture, facial expression, or
embodiment, which are known to interact with language in shaping
social perception. Incorporating multimodal cues would provide a more
ecologically valid test of conversational style effects and allow exami-
nation of cross-modal congruity.

Fourth, the reliance on a fully synthetic corpus introduces method-
ological constraints specific to proxy-based designs. Outcomes such as
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trust, persuasion, and relational orientation were inferred from dialogic
signals rather than observed human behavior, and may be sensitive to
prompt templates, classifier thresholds, and regeneration rules. Sys-
tematic variation of these parameters would help assess the stability of
observed effects.

Finally, future research should more explicitly disentangle applica-
tion context from cultural context. While the present study varied
institutional domains, interpretations of warmth, competence, and
authenticity are also culturally contingent. Cross-cultural and multilin-
gual studies, as well as hybrid designs that combine synthetic corpora
with live-user experiments, are needed to triangulate internal validity
with ecological and cultural validity.

8. Conclusion

This research provides evidence that conversational style is closely
associated with trust formation in virtual humans within a theoretically
specified model, shaping perceptions of warmth, competence, and
human-likeness, which are in turn related to persuasion and relational
orientation as attitudinal outcomes. By integrating Media Equation
Theory with the warmth-competence framework, the study illustrates
that distinct stylistic cues align with different dimensions of social
perception, and that their effectiveness varies by context and cue
configuration rather than operating uniformly.

Methodologically, the study demonstrates the utility of a synthetic
dialogue corpus as a scalable and reproducible tool for theory-driven
experimentation, enabling controlled examination of mediation,
moderation, and nonlinear patterns under ethically unobtrusive condi-
tions. This approach complements, rather than replaces, human-subject
research by supporting systematic mechanism testing prior to live-user
validation. Practically, the findings offer context-sensitive heuristics:
emphasizing competence-consistent formality in news, combining
warmth-oriented cues such as humor and friendliness in customer ser-
vice, and using transparency-enhancing self-corrections in educational
interactions.

Overall, the study contributes to theory, method, and practice by
clarifying how conversational style functions as a configuration of cues
that calibrates trust-related perceptions within specific communicative
environments. Rather than asserting universal prescriptions, the find-
ings highlight the importance of aligning stylistic design with contextual
norms and validating such strategies with human users before real-
world deployment. Accordingly, the present findings are best under-
stood as establishing theoretically grounded design tendencies derived
from a controlled synthetic corpus, which warrant subsequent valida-
tion through human-subject studies prior to real-world deployment.
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