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[Abstract]

User acceptance of Al chatbots depends on user trust, and retrieval-augmented generation and avatar interfaces have been
studied as core methods of trust formation. Prior studies, however, have largely examined trust elements in isolation, leaving few
empirical cases of trust-by-design approaches that integrate multi-layered trust signals into a single system. This study derives trust
signals spanning chatbot identity, response quality, interaction naturalness, and operational-policy transparency, and applies them to
a multimodal avatar chatbot intended to advise university students on their majors. Operational-policy signals were perceived more
strongly than chatbot-identity signals; affective aspects of response quality were transmitted less strongly than cognitive aspects;
and the gap reflects technical limitations, insufficient information depth, persona-tone mismatch, and incomplete integration of
speaking-agent cues. By implementing the trust-by-design chatbot and examining its reach to user perception, this study provides

a foundation for future research.
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System Architecture Overview

i User screen
i Main role: Runs the Interview page for camera, mic, text,
and avatar interaction

Stored data: Login token only

l

i Secure gateway
Main role: Safely connects the user screen to the Al server

Stored data: None

1

Record storage

Main role: Stores accounts, chats,
i and generates interview responses i surveys, and dashboard data

i Stored data: Temporary processing data i Stored data: User, chat, survey,

Al engine :
i Main role: Retrieves relevant information 4

* and summary data

T 1. 4H 3 AMAE o7 [ElA
Fig. 1. Four-tier system architecture

E 1 4AHE ALY o7 [EIN T
Table 1. Four-tier system architecture configuration

Stage | Plain name Main role Stored data
Runs the |nTerV|eW lpage for Login token
T1 User screen | camera, mic, text input,
) ) only
and avatar interaction
Secure Safely connects the user
T2 None
gateway | screen to the Al server
Retrieves relevant Temporary
T3 Al engine | information and generates processing
interview responses data
Stores accounts, chats, User, chat,
Record
T4 surveys, and dashboard survey, and
storage
data summary data
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gk QIA A A A Al o] 3t tl-g-ghrt L3 QIE A 1
A(F8-F12, 57 Hadle 2 =eux] G| 2Hse &
)7} xg@ w B 224 QX E= AlE R, CASA-MASA &t}
A17],[18]7 AHAF SAIA[33]8 tHEth L4 wEl Al
(F13- F18 67 Tk o atgol O}L T4 o8 B3
9 A P = shgE A [14] 2 27] A= [15]
& At

_,_4

X

H 2445 x 18 &2 A= E ofE 1} 2AX[S(L1)
Table 2. Mapping of the 18 trust components across four
layers, with awareness rates (L1)

Layer | ID Trust Functional description Theorgtlcal
signal basis
Al signed 12 | porey
Full digital ) Cannon [34];
L1 F1 ) appearance, voice,
twin Pataranutaporn
speech style, and
etal. [31]
answer content
N Operating institution Hovland &
Institution . ) B .
i ; consistently shown in Weiss [32];
L1 F2 | al identity )
display header, meta.—tags, Bhattacherjee
and greeting [35]
“Al assistant” explicitly
Al identity | stated in greeting and | Liao & Sundar
L1 F3 |,
disclosure on the avatar [26]
nameplate

3. 445 x 18 A=l A=HE of gt QIX|S(L2)
Table 3. Mapping of the 18 trust components across four
layers, with awareness rates (L2)

Layer | ID | Trust signal | Functional description Theorepcal
basis
Responses grounded in
Lo Fa RAG—baged retrieved domain Jietal [22]
factuality chunks to suppress
hallucination
Explicit Blocks speculative
limitation inference and emits a Lee & See
L2 F5 guidance message [20]; Jacovi
acknowledg .
ment when retrieval falls etal. [21]
below threshold
Affective warmth via
) o Pelau et al.
Warm Korean polite—honorific (36]:
L2 | F6 | honorific style and ’
Lombard &
tone student—centered
, Xu [18]
phrasing
Output Consistent response
L2 F7 format format with decorative | Ji et al. [22]
consistency symbols removed
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F 4. 445 x 18 A2 HAEZHE of "3} QIX|E(L3)
Table 4. Mapping of the 18 trust components across four
layers, with awareness rates (L3)

Lewer | 18 | Toust elome Functional Theoretical
description basis
Response _ Per—device Skantze
silence—threshold .
L3 F8 latency X [37]; Cowan
tuning for natural
management . et al. [38]
turn—taking
Prevents the bot’s
L3 F9 Multi-layer own spleech from Skantze [37]
echo guard re—entering the user
microphone
ESC key immediately Bucinca .et al.
ESC speech | . [33];
L3 | F10 . interrupts bot speech, )
interrupt ) Shneiderman
granting user control
[39]
Avatar Visual—auditory Bickmore &
) embodiment that Picard [40];
L3 [ F11] lip—sync & )
sture enhances social Mayer &
9 presence DaPra [30]
Smooth Free transition among
L3 [F12 mode FTF, STS, and TTT | Walther [41]
transition modalities

E 5. 445 x 18 A= ZEHE o Zot QIX[S(L4)
Table 5. Mapping of the 18 trust components across four
layers, with awareness rates (L4)

Laver | 1B TSt sfiemal Functional Theoretical
Y 9 description basis
Consent screen
. explicitly stating Acquisti et al.
L4 |F13 | ™% | collected items, | [42]: Liao &
purpose, and Sundar [26]
retention period
No-signup entry
Guest point for McKnight et
L4 | F14 X )
browsing low—commitment al. [15]
exploration
Korgan Visit count expressed Sundar &
L4 F15 ordinal naturally as Korean
X ; Marathe [43]
greeting ordinal numbers
Greeting that Horton &
L | Fe Visit—count acknowledges Wohl [44];
tracking cumulative visits for | Lombard &
returning users Xu [18]
Pronunciation
normalization for
TTS : )
. English acronyms, (operational
L4 F17 | pronunciation | — 7.7 . ;
S institution names, signal)
normalization ;
and major-name
compounds
KakaoTalk Auto-redirect from
in—app KakaoTalk in—app | Shneiderman
L4 | F18
external browser to external [39]
redirect browser
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Fig. 5. Awareness rate of the 18 trust components
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1. 42| AXHE Q12](Q06~Q23 / F1~F18)

7} B “olul AN T B E
o] g2l o & Yes/No ¢t o = gHslich

AAsHRAEH 7"

Q2| X| gk otHtEL SR o| M| AFS AL IA: TS ME{ D} T 2 A AL

E 6. 02 AEXHE oIX| M2 2E(Q06~Q23 / F1~F18)
Table 6. Trust-component awareness survey items (Q06~Q23

/ F1~F18)
» Question
Survey ID In=text I (English reference translation)
Q06 1 Did the bot feel lI|ke talking with the
actual instructor?
Q07 o Did the bot feel Ilke an official tool of
C University?
Qo8 F3 Was it clearly conveyed that the bot is
an Al assistant rather than a human?
Did the bot’s responses feel grounded
Q09 Fa : X )
in actual departmental information?
Did the bot honestly admit limitations
Q1o Fo when it did not know?
Qi1 6 Did the bot’s 'Fone feel warm and
friendly?
Did the bot’s response format appear
Q12 F7 ) :
consistent and professional?
Did the bot’s response speed maintain
Q13 F8 -
a natural conversational flow?
Did the bot avoid mistakenly
Q14 t F9 recognizing its own speech as user
input?
Qis F10 Did you feel that you could interrupt
the bot when it spoke for a long time?
Q16+ F11 Were the avatar’s lip—sync and
gestures natural?
Was the transition among voice,
Q17 F12 video, and text modes smooth?
At sign—up, were the data—collection
Q18 F13 . )
items and purposes clearly explained?
Q19 F14 Wa§ an ODt.IOﬂ. to browse‘the bot
without signing up provided?
Did you receive a Korean ordinal
Q20 F15 greeting such as “Welcome on your
first visit”?
On revisit, did you receive a greeting
Q21 t F16 that acknowledged your cumulative
visits?
Q22 t F17 Were English acronyms and major
names pronounced naturally?
When entering through KakaoTalk, did
Q23 T F18 the system auto-redirect to an
external browser?

Q24. TEH o= B Fo] phH S A e 4= 9lrfal 274
a9 (YeS/No)
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