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ABSTRACT

Avatars are increasingly used for serious emergency announcements, but cross-
cultural differences in impressions and cue weighting remain unclear. We compared
participants from China (n = 40) and Japan (n = 40) evaluating four emergency-
announcement avatars. In Part 1, participants watched avatar-based announcement
videos and completed comprehension checks; understanding was generally high,
while the Chinese participants scored higher than the Japanese with avatar-dependent
differences. In Part 2, participants rated the avatars using static reference images (for
identification) and reported the importance of six cues (clothes, gender, voice, style,
speed, race). Mixed-design analyses showed that cross-cultural differences were most
robust for authority, whereas trustworthiness and affability showed weaker effects.The
Chinese participants assigned higher overall cue importance than the Japanese, and
authority cue-importance patterns differed by country. A supplementary dlib-based
facial landmark profile provided descriptive context for avatar-specific China—Japan
gaps. These findings highlight the need for country aware validation in designing
serious-communication avatars.

Keywords: Serious communication, Emergency announcements, Cross-cultural comparison,
Authority impression, Cue importance

INTRODUCTION

Avatars are increasingly used to deliver information in serious communication
settings, where recipients must rapidly judge whether a message is reliable
and actionable (Stieglitz et al., 2022). Such judgments are partly shaped
by facial appearance; face evaluation has been described by fundamental
dimensions such as trustworthiness and dominance/competence (Oosterhof
and Todorov, 2008). For applied emergency announcements, understanding
how users form impressions of an announcing avatar is important because
these impressions may influence perceived legitimacy and acceptance of
instructions (Hancock et al., 2011).

Impression formation is not purely stimulus-driven: the cues people rely
on can vary across countries. This raises the possibility that identical avatar
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designs may elicit different evaluations across audiences, particularly for

authority related impressions. To examine this, we compare participants

from China (CN) and Japan (JP) evaluating the same set of emergency-

announcement avatars (A1-A4). Part 1 assesses comprehension from avatar-

based videos, and Part 2 evaluates Trustworthiness (Tw), Affability (Fa), and

Authority (Au) from static images together with perceived cue importance.
This paper makes three contributions:

1. We quantify cross-national differences in comprehension and in Tw/Fa/
Au ratings for the same avatars.

2. We analyze cue-importance patterns and cue rating associations to
characterize cross cultural cue weighting, with a focus on Authority.

3. We provide descriptive ‘Dlib” based facial-geometry profiles of the stimuli
to contextualize stimulus-level differences (without inferential modeling).

RELATED WORK

Research on face perception shows that people rapidly infer social traits
from facial appearance, and these impressions can be captured by a small
set of underlying dimensions (e.g., trustworthiness/valence and dominance/
competence) (Oosterhof and Todorov, 2008). In parallel, human agent
interaction studies indicate that an embodied agent’s visual design (e.g.,
age/gender cues, realism) can systematically shift users’ evaluations and
acceptance, including trust-related judgments in applied domains such as
healthcare communication (ter Stal et al., 2020).

However, cue utilization differs across countries. For example, Japanese
and U.S. observers weight eye versus mouth information differently when
interpreting faces (Yuki et al., 2007), suggesting that identical avatar
appearances may elicit different impressions across audiences. Building on
these lines of work, our study connects outcome differences (Tw/Fa/Au) with
participants’ reported cue importance and cue-rating associations within
each country to provide more interpretable design guidance. From a cue
based judgment perspective (i.e., people infer traits by weighting multiple
observable cues), cross-cultural differences may arise not only in outcomes
(Tw/Fa/Au) but also in the cues people emphasize.

METHOD
Participants

A total of 80 participants took part in the study: 40 from China (CN) and 40
from Japan (JP). All responses were complete and included in the analysis.
Basic demographics (e.g., age and gender) were collected for descriptive
reporting. All participants provided informed consent prior to participation,
and the study followed relevant institutional guidelines.

Stimuli

The stimulus set comprised four short emergency announcement videos
featuring four avatars (A1-A4). Each video presented a hotel-related
emergency scenario (typhoon, earthquake, or tsunami) and delivered concise
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safety instructions (Table 1). Message scripts were matched in length and
instruction style and were localized by language (Chinese for CN; Japanese
for JP) using semantically equivalent wording. Video presentation parameters
(e.g., resolution, audio level, and duration) were kept consistent across stimuli.

Table 1: Overview of the four emergency announcement videos and stimulus
avatars (A1-A4).

Avatar Scenario Key Instructions (Ultra-Brief)

Typhoon Use emergency stairs (no elevator); follow staff to high-
ground park; wear shoes; carry phonelvaluables/water.

Al

Earthquake  Protect yourself during shaking; after shaking, use
emergency stairs (no elevator); evacuate to courtyard via

lobby.
A2
Typhoon Stay indoors; keep away from windows; if needed, use
Y emergency stairs to indoor evacuation route; prepare
flashlight.
A3
Tsunami Avoid coast; if shaking, go upstairs via stairs (no elevator);
advisory use mountain-side stairs to high-ground park plaza.
A4
Procedure

Participants watched four emergency announcement videos (A1-A4) and
completed a comprehension check after each video. They then rated the
corresponding static avatar images on Tuw, Fa, and Au, the order of A1-A4
was randomized.

Measures
Comprehension Check (Part 1 Video Based)

After each announcement video (A1-A4), participants completed a
comprehension check consisting of 10 candidate statements and were
instructed to select five statements that were consistent with the video content.
Scoring was computed as an accuracy score across all 10 statements (0-10):
one point was awarded for each statement that was correctly handled, i.e.,
selecting a true statement or not selecting a false statement. Thus, the score
reflects overall comprehension accuracy rather than only the number of
correct selections.

Impression Questionnaire (Part 2 Image Based)

In Part 2, participants rated each avatar while viewing a static reference image
extracted from the corresponding Part 1 video. The image served only to indicate
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which avatar was being evaluated. Participants were instructed to base their
judgments on the immediately preceding video (including audio delivery such
as voice and speech speed), rather than on the static image alone. Participants
evaluated each avatar (A1-A4) using a static image on three impression
dimensions: Trustworthiness (Tw), Affability (Fa), and Authority (Au). Each
dimension consisted of 7 items (21 items in total per avatar). All items were rated
on a 5 point Likert scale (1 = strongly disagree, 5 = strongly agree).

The Tiv and Au items were adapted from established source credibility measures
that operationalize trustworthiness and competence/authority related evaluations
of a communicator, while Fa items were adapted from likability/affiliation
measures (Ohanian, 1990). For each dimension, item scores were averaged to
form a composite score; internal consistency was assessed using Cronbach’s o
(reported in Supplementary Materials). To explore how participants formed these
impressions, we additionally collected self-reported cue importance ratings as a
proxy for the cues participants believed they relied on when judging Tiv/Fa/Au.

Cue importance was rated on a 1-5 scale for six cues (clothes, gender,
voice, style, speech speed, race) after each avatar evaluation, and was collected
separately for Tw, Fa, and Au. Cue labels were presented in the participant’s
native language with semantically matched wording.

Table 2: Impression dimensions and example items used in Part 2
(1-5 response scale).

Impression Dimension An Example out of the 7 Questions
Trustworthiness (Tw) “This avatar appears trustworthy.”
Affability/Approachability (Fa) “This avatar feels easy to approach.”
Authority (Au) “This avatar appears authoritative.”

Dlib-Based Stimulus-Level Cue Profiles (Descriptive)

We extracted 68 facial landmarks from each stimulus avatar image using
the dlib landmark detector, and derived eight geometric cue indices (e.g.,
eye/leyebrow, nose, mouth, jaw/chin related measures). Values were
z-standardized across A1-A4 to highlight relative differences among the four
stimuli. Because the stimulus set was small (n = 4), these cues were reported
descriptively (no inferential modeling) to contextualize the impression and
cue-importance results (King, 2009; Kazemi and Sullivan, 2014).

Data Analysis

In Part 1, comprehension accuracy scores (0-10) were summarized by
country and avatar and analyzed using mixed-design ANOVA (country:
between-subject; avatar: within-subject). In Part 2, Tw/Fa/Au item responses
(5-point Likert) were averaged within each dimension (7 items per dimension)
to obtain dimension scores for each avatar. We then compared Tw/Fa/Au
by country and avatar using mixed-design ANOVA, and conducted cue
analyses as described. Statistical significance was assessed at o = 0.05. When
sphericity was violated, Greenhouse—Geisser corrections were applied for
within-subject effects.
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RESULTS
Comprehension Check (Part 1)

Comprehension accuracy (0-10) was generally high (Fig. 1). A mixed-
design ANOVA (country: between-subject; avatar: within-subject) showed
significant main effects of country, F(1,78) = 74.85, p < .001, np? = .490,
and avatar, F(3,234) = 13.87, p < .001 (Greenhouse—Geisser corrected;
~=.878),np?=.151, as well as a significant country X avatar interaction,
F(3,234) = 6.93, p < .001, np? = .082. Descriptively, CN participants
showed higher comprehension than JP across avatars, with the CN-JP gap
varying by stimulus (largest for A1/A4; smallest for A2). Follow-up simple-
effects tests (CN vs. JP within each avatar, Holm-corrected) showed higher
comprehension scores for CN across all four avatars (all p <.05), with the
largest gaps for A1 and A4 and the smallest gap for A2.

Partl: Culture x Avatar (Mean = 95% Cl)
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Figure 1: Comprehension accuracy by avatar (Mean + 95% ClI).

Impression Ratings (Part 2: Tw, Fa, Au)

For Tw, the mixed-design ANOVA showed a trend toward a country effect,
of country, F(1,78) = 3.76, p = .056, np? = .046, with no significant effects
of avatar or interaction (ps >.43). For Fa, the main effect of avatar was
significant, F(3,234) = 2.86, p = .037, np? = .035, while the country main
effect was marginal, F(1,78) = 3.68, p =.059, np? =.045, and the interaction
was not significant (p =.359). For Au, significant main effects were found for
country, F(1,78) = 6.88, p =.010, np? =.081, and avatar, F(3,234) = 5.55,p
=.001, np?=.066, with no interaction, F(3,234) = 1.88, p =.134, np?=.024.
Overall, Au ratings tended to be higher in CN than in JP (Fig. 2). Exploratory
within-country pairwise comparisons (Holm-corrected) suggested that the
avatar main effects for Au and Fa were primarily driven by the CN group
(notably A2 being lower in Au and A3 being lower in Fa), whereas no reliable
avatar differences were observed in the JP group.
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Au: Rating by Avatar (CN vs |P, Mean = 95%CIl)
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Figure 2: Authority ratings by avatar (Mean x 95% Cl). Mean Authority (Au) ratings
(1-5) for each avatar (A1-A4) by country with 95% confidence intervals.

Cue Importance and Cue-Rating Associations

Cue importance ratings (1-5) were analyzed for six cues (clothes, gender,
voice, style, speed, race). These cue-importance ratings were used as a self
report proxy for participants’ cue utilization/weighting during impression
formation (Blackhurst et al., 2024). We treated the cues as potential
inputs to Tw/Fa/Au judgments (rather than one-to-one determinants),
and examined whether cross-cultural differences in cue weighting aligned
with differences in impression ratings. Across Tw, Fa, and Au, mixed-
design ANOVAs showed a strong main effect of country (all p < .001;
np?~ .27 -.28), indicating higher overall cue importance in CN than JP.
For Au, significant main effects of country, F(1,78) = 28.63, p < .001,
np? = .268, and cue, F(5,390) = 5.61, p < .001, np? = .067, and a
country X cue interaction, F(5,390) = 5.39, p <.001, np?=.065, indicated
cross-cultural differences in which cues were emphasized (Fig. 3).

To relate self reported cue weighting to impression outcomes, we
computed within country participant level Spearman correlations between
cue importance ratings and impression ratings using participant level
averages across A1-A4 (CN/JP; n = 40 each). Due to space limitations,
Fig. 4 visualizes the correlation matrix for JP (Tw/Fa/Au blocks separated
by vertical lines); the CN matrix showed similarly modest associations
and is not shown. Overall, correlations were small and dimension-specific:
Tw exhibited relatively clearer cue-specific variation than Fa, whereas Au
showed less regular cue associations, consistent with more context-dependent
cue-to-authority mapping. Given the small number of stimuli (7 = 4), these
correlation results are reported as exploratory. We visualize Au because it
exhibited the most robust cross-cultural divergence (the CN-JP gap was
reliable only for A1 after Holm-corrected CN—JP comparisons within each
avatar), whereas Tw and Fa showed smaller and less stable differences and
are omitted due to space constraints.
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Figure 3: Cue importance for authority (Mean + 95% Cl). Mean cue-importance ratings
(1-5) for Au by country (clothes, gender, voice, style, speed, race) with 95% confidence
intervals.
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Figure 4: Spearman correlations between cue importance and impression ratings of
the Japanese participants. Vertical lines indicate Tw/Fa/Au blocks.

Dlib-Based Facial Geometry Profiles

Fig. 5 summarizes stimulus-level dlib based facial geometry profiles (z-scores)
for A1-A4 alongside the CN—/JP gaps in Part 2 ratings (King, 2009; Kazemi
and Sullivan, 2014), providing descriptive context. The profiles indicate
distinct structural differences across avatars (e.g., mouth/jaw width and
nose-related geometry), which may help interpret stimulus dependent cross
cultural gaps. Given the small stimulus set (z = 4), these results are reported
descriptively without inferential claims.
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Figure 5: CN-JP rating gaps (Part 2) and dlib facial-geometry profiles (A1-A4). Left:
mean gaps (CN - JP) for Tw/Fa/Au by avatar. Right: eight dlib-derived geometric
indices from 68 landmarks, z-standardized across A1-A4.
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DISCUSSION
Key Findings

Across both countries, comprehension was generally high, indicating that
participants understood the emergency announcements. The cross-national pattern
suggests that Authority impressions in serious communication may be especially
sensitive to cultural interpretation, whereas Trustworthiness and Affability may
depend on multiple cues that can partially compensate for one another. The
cue importance results further imply that participants may adopt different cue
weighting strategies across countries, which can lead to divergent evaluations
even when the avatar appearance is held constant. These findings motivate cue
aware design considerations for emergency style avatar communication.

Why Authority Was More Country Sensitive

Authority judgments in serious communication may rely strongly on
culturally grounded expectations about “proper” communicators. This
is consistent with the significant country main effect on Au (with a non-
significant interaction), suggesting a stable cultural shift in Au ratings across
avatars (Fig. 2). In contrast, Tw and Fa showed only marginal country effects,
implying that trust and interpersonal warmth were less sensitive to cultural
background under the present stimuli.

One plausible explanation is that authority judgments in emergency
communication rely on culturally learned norms about legitimacy and role
appropriate demeanour. In Japan, social expectations for “proper” official
communication may emphasize contextual appropriateness and restraint,
whereas Chinese participants may attend more to explicit, reportable cues that
signal competence or leadership. This interpretation is consistent with the stronger
country effect on cue importance (CN > JP) and the country X cue interaction
for Au. In addition, the modest cue-rating correlations in JP suggest that self-
reported cue weighting may not fully capture implicit integration processes;
future work combining self-report with behavioral measures (e.g., eye-tracking
or response times) could clarify how cues are used during impression formation.

Interpreting Cue-Importance Differences

A notable result is the strong main effect of country on cue importance (CN >
JP) across dimensions. Moreover, the significant country X cue interaction for Au
(Fig. 3) suggests that countries differ not only in how much they rely on explicit
cues, but also in which cues are emphasized when judging authority. The modest
cue-rating correlations observed in JP (Fig. 4) further imply that self-reported
cue weighting may translate less directly into final impressions in this group.

Facial Geometry as an Auxiliary Explanation (Dlib)

To complement the impression and cue-importance results, we used the stimulus-
level Dlib profiles (Fig. 5) as an objective reference of facial-geometry differences
among A1-A4. Although no statistical inference is possible with four stimuli,
the profiles help contextualize why the CN—JP gaps in Part 2 varied by avatar.
Specifically, avatars showing more pronounced mouth/jaw-related geometry
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differences appeared to co-occur descriptively with larger cross-cultural gaps in
Authority, whereas patterns for Affability were comparatively less systematic
across avatars. These observations are consistent with the cue-importance results,
where Authority judgments showed a significant country X CUE interaction,
suggesting that cultures may weight available appearance cues differently
depending on the avatar. Future work with a larger stimulus set should test these
hypothesized links using inferential models.

Limitations and Future Work

The study used only four stimulus avatars, which limits inference about which
specific visual features drive cross-cultural differences. Cue importance was
measured via self-report and may not fully capture implicit cue usage. Future
work should expand the avatar set and systematically manipulate visual and
delivery-related cues (e.g., appearance, voice, speaking style/speed), ideally
combining ratings with behavioral measures (e.g., eye-tracking) to clarify
how cues are used in authority judgments across countries.

CONCLUSION

This study examined cross-cultural evaluations of avatars used for emergency
announcements, comparing participants from China (CN) and Japan (JP) using
comprehension checks, impression ratings (Tw, Fa, Au), and cue-importance
judgments. Overall comprehension was high, and cross-national differences were
most consistent for perceived Authority, whereas differences in Trustworthiness
and Affability were comparatively weaker. Practically, avatar design for serious
communication should prioritize culturally robust authority signaling and
consider how users weight visual and delivery cues when forming impressions.
Future work should expand the stimulus set and systematically manipulate key
cues (e.g.,appearance and voice) to establish more generalizable design guidelines.
For deployment, authority sensitive cues should be validated separately in each
target country, and designers should avoid assuming that a single ‘professional-
looking’ avatar will generalize across cultures.
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