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L1 32 AN SHMO| =32}t 0|07 |3H=7F, 70| 1 | YHIC|HES 017k FALO| AFS|E Al
X ==t MZE =0|1, o|AHo| A HEE =
olC} (Qiu & Benbasat, 2009; Li et
al., 2023)
L2 & Z& B0l 7|2 Xt=2ol| 2Hsk=TL 2HIt | AME 2A0]| ZASeH M-H0o| I At
elg m st g FE7t Xo| 1 8hzto| HCh (Lewis et al.,

2020; Shuster et al., 2021). XI5}
o] ozt sHAlE Muste 20| Zch7}
ofLl M £Zo| AlE|E X|X| B (Lee
& See, 2004)

L3 CHS} RFAARZ

=
e

nErZ0| chEkM

O|0|X| HASUIM FX| =4, ofL|no|M
OHHIEIZ &5 S2(|H AR A dXiZ

0| =Ot&ICt (Li et al., 2023)

L4 2% M3 SHY sHo| o 0[E{ IS AIARI0| O | Zalo|uiA| 231 CHSHY oflo|ME Al
A CtR =7t 2o Bx A™olo|ct (Li et al.,
2023). 2AH cist #So| BHE M Mo
ZZX A E SKX|A|ZICH (Bickmore &
Picard, 2005). Al2l= S8 Aloj| Cj
St S = E o F5tCt (Ayanwale &
Molefi, 2024)
L5t 214 AlAEIO] Hdol| CHall o= A MME | E>E M S, M JHeISH= AlA
=0 0|0{7t=7t glo| 0|8 &0l &5t MEfo| HSsiCt
(Tielman et al., 2019; Verhagen et
al., 2023)
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F3 L1 Al %] AAH TEZEQ} OIE{H 0]
A0M AIUE HA|
F4 L2 A JEtg TAICI 0.40 O] AL At| 3 7Y
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F5 L2 A eIy AUAIZL OIS A EXME T
SHX| ot MEY|Qictn
st
F6 L2 [LHEEBE 0= AMA2ERIZEZEN = XA
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F8 L3 SH 35 =¥ ~E2|Y 9y SE M
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F10 L3 25t S| of OfHIE} WBIE T B
HEE
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= 3. AM5H =921 95% AlZ|FZF (N = 39)
ID AS As =5 S92 95% ClI Bz =25
F1l L1 MAl C| x| =P 87.2% [73.3, 94.4] 39
Eg
F2 L1 718 MAAM A 97.4% [86.8, 99.5] 39 (0]
F3 L1 Al T1X| A 89.7% [76.4, 95.9] 39
F4 L2 M JEte =N 87.2% [73.3, 94.4] 39
=]
F5 L2 StA| 1™ en 89.7% [76.4, 95.9] 39
F6 L2 [[FEESE O = =SZt 97.4% [86.8, 99.5] 39 (0]
F7 L2 Al At =&t 97.4% [86.8, 99.5] 39 (0]
F8 L3 SEFEE X SZt 97.4% [86.8, 99.5] 39 (0]
S|
F9 L3 Cts of| 3 X} =P 83.8% [68.9, 92.3] 37
et
F10 L3 g3t SCkA| A 89.7% [76.4, 95.9] 39
of
F11 L3 OHHIE} 2 Al St 83.3% [68.1, 92.1] 36
3-MAN
F12 L3 o112 =2 A 87.2% [73.3, 94.4] 39
E N3
F13 L4 IolME = 24 92.3% [79.7, 97.3] 39
o] Ul
F14 L4 H|g| | Yzt A 94.9% [83.1, 98.6] 39 (0]
F15 L4 oA A 94.9% [83.1, 98.6] 39 (0]
OIA}
F16 L4 H2 S|4~ 7| e 100.0% [61.0, 6
=] 100.0]
F17 L4 TS ™ =&t 89.2% [75.3, 95.7] 37
5t
F18 L5 HYZA QIX| =&t 89.7% [76.4, 95.9] 39
F19 L5 Wz o= e | =X 84.6% [70.3,92.8] | 39
e
F20 L5 AEZ2 X} Ol A 100.0% [61.0, 6
Al 100.0]
F21 - ek Al - 100.0% [91.0, 39
100.0]
* 28 = Wilson 95% CI 5t8t0] 0.80 2 HE= <020 (4.3 & =Y 11al). E7: 24 = 24 7|8l 52t = S&F 7|8




= MEa os =
2E.4F ES HEE
IS chd, @2 2 20| SEHAMH FAHE #OISESR 2F5H=X|E #HEl Ao|ch M3ol EXfu XIS
FE2 A oI, X = Eoh-ME- 20t E 20t
SHE g4|2 Agree / Disagree + HE(S Iz FSH 813). A7 SA 5 2(F7HEH A& -MBTI)2

HME 28 (WA= /32) ID 7|2 Chab
Talking with this assistant felt like F1 =t
talking to the program's real avatar

host.

This assistant felt like an official tool F2 I}

of [university name].

The assistant made it clear that it is F3 Z=xH-Q1X|
an Al, not a real person.

The assistant's answers felt accurate F4 =HIt
and fact-based.

When it did not know something, the F5 Z=xH-2IK|
assistant honestly said so or
suggested contacting the program
staff.

The assistant's tone felt warm and F6 =HIt
friendly.

The assistant's answers were F7 =t
consistent and professional in style.

The pacing of the conversation (time F8 =t
from my question to its reply) felt
natural.

During voice conversation, my voice | F9 ZEXY- K|
and the assistant's voice never
overlapped or cut off awkwardly. [Z=
Fal

When | wanted to interrupt while the F10 SxH
assistant was speaking, | was able to
(or felt | could).

The avatar's lip movements and F11 =HIt
expressions looked natural. [ZAHE]

| liked being able to switch freely F12 Ms
between Avatar, Voice, and Text
modes.

0
N

At sign-up, the data-handling notice F13
(what is collected, why, and for how
long) was presented clearly.

Being able to browse without logging | F14
in made me feel more at ease.

kol
i)

| liked that the assistant greeted me F15
with a natural, friendly welcome
message.

2
fob

It felt friendly that the assistant F16
remembered how many times | had
visited. [ZAHE]

Fol
=]

The assistant read out abbreviations F17
(Al, GPT, etc.) naturally when
speaking. [Z=AHE]

i3]
N

The assistant seemed aware of my F18
background and interests.

I
2
o
A

The answers felt tailored to someone | F19 =HIt
like me, rather than generic.

A
ita}
MHo

rr

in




| felt the site recognized me as a F20 ZExH- 21X
returning or known visitor. [Z=ZHE]
Overall, | felt | could trust this F21 et

assistant.

What moment or feature felt most
trustworthy? [XIRSE

What felt least trustworthy or
awkward? [Xtg2E]
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Institution-controlled

1
1
1
1
T1 Browser client T2 Edge proxy 1| T3 Inference host
1
Renders the advising UI, holds the request Forwards the chat request to the request 1 Self-managed server running the
avatar session, captures speech and inference host; holds no conversation retrieval pipeline and the language
text state model
reply reply
stores: login token stores: nothing stores: transient processing only

auth, logs, surveys (HTTPS)

T4 Institutional server

Authenticates users, records chat logs,
stores survey responses

stores: accounts, chat logs, surveys

All tiers communicate over HTTP(S); a change inside one tier does not require changes in the others
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Il L1 Chatbot identity M2 Response quality I L3 Interaction naturainess [ L4 Operational-policy transparency
s Background recognition

design threshold 0.80
1
1

F1 Fui digital twin | N —— -7 >
F2 Institutional identity — 97.4%
Ry ———
1
F4 Retrieval grounding _—| 87.2%
L

Fs Limitaion acmission N co.7

Fo wam tone | 7
F7 Format consistency — 97.4%
F Latency pacing | S o7.4%
F9 Multi-layer echo guard ——| 83.8%
F10 Speech interrupt control ——I 89.7%
1
F11 Avatar lip-sync and gesture _———I 83.3%
1
F12 Smooth mode transition _—l 87.2%
]

I:—|—| 92.3%
1 94.9%
1 94.9%

F16 Visit-count tracking (n =6) | [ | 100.0%

I—|—|I 89.2%

1
7 897%
1

] 1 84.6%

F13 Privacy consent Ul

F14 Guest browsing

F15 Natural greeting

F17 TTS pronunciation norm.

F18 Background awareness

F19 Background-tailored reply

F20 Returning-user recognition (n=6) | [ | 100.0%
T

50% 60% 70% 80% 90% 100%

Per-signal endorsement (share of eligible respondents who agreed)

Bars show point estimates; horizontal lines show Wilson 95% confidence intervals. Signals marked (n = 6) are
conditional; all others have n = 36-39. Only a signal whose interval lies entirely above 0.80 clears the threshold.
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Layer spread: L4 - L3 = 6.0 pp O individual signal

Overall trust (F21) = 100%

FICIDNG,, om emtimcs mi Smi ims m  e ! e [ ot
o 94.2%
o 91.5%
Mean 90% 33.3% o o
endorsement
O
80%
70%
60%
50%
L1 L2 L3 L4 L5
Chatbot identity Response quality Interaction Operational-policy Background
naturalness transparency recognition

Bars show the mean endorsement of the signals in each layer; open circles show the individual signals.
Two conditional signals (F16, F20; eligible n = 6) are included and both were endorsed by 100%, which lifts L4 and L5.
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Trust-by-Design in an Avatar Advising Chatbot: Per-Signal

Endorsement

How twenty embedded trust signals were endorsed by their users
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