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Nationality

Voice gender

Female Male

Arousal fal Korean 5.1340.82 519+ 1.18 0.07
Chinese 4.14 £ 1.66 513+ 1.10 8.24*

hal Korean 4.64£0.72 4.61 £1.33 0.01

Chinese 4.36 £ 1.66 5.10 £ 0.99 5.0*

1i/ Korean 5.10 £ 0.85 437 £ 112 8.59%*

Chinese 4.18 £ 1.67 5.00 & 1.00 6.13*

Valence fal Korean 548 £ 0.74 512 £ 1.09 249
Chinese 588+ 1.72 5.56 & 0.86 0.94

Tu/ Korean 529+0.85 478 £1.14 4.35*

Chinese 522+£1.52 4.99 £0.85 0.59

1/ Korean 523074 4.63 £ 1.12 6.84*

Chinese 5.66 & 1.62 4.95+0.94 4.92%

Anger fal Korean 2.93 %+ 1.58 323+1.74 0.55
Chinese 290+ 1.43 3744153 5.54*

Iu/ Korean 291 % 1.55 3.13£1.70 0.31

Chinese 313172 3.97 £1.57 4.45*

i/ Korean 298+ 1.53 3.18 & 1.66 0.25

Chinese 293+£1.53 3.80 & 1.64 5.33%

Disgust fal Korean 2.84 + 1.59 3.04 £ 1.64 0.25
Chinese 3.06 & 1.59 3.80 & 1.66 3.53

Tl Korean 2.96 £ 1.65 3.09 £ 1.58 0.11

Chinese 3314183 4.10 £ 1.46 3.85

i/ Korean 3.05+1.52 3.28 £1.66 0.34

Chinese 3.05 £ 1.62 4.09 £ 1.52 7.36**

Fear fal Korean 2.69 £ 1.64 2.86 £ 1.58 0.17
Chinese 2.66 £ 1.64 3.53 & 1.66 4.75*

Ial Korean 2.83 % 1.61 285+ 1.58 0.00

Chinese 2.76 £ 1.68 3.56 £ 1.53 4.18%

1il Korean 298+ 1.63 298 + 169 0.00

Chinese 2.66 £ 1.58 358+ 1.72 5.24*

Sadness fal Korean 3.16 £ 1.56 3.12£1.48 0.01
Chinese 3.13 & 1.60 3.72+1.46 2.54

Ta/ Korean 3.62 & 1.65 3.70 £ 1.62 0.04

Chinese 348 £1.75 4.01 £1.29 2.01

1i/ Korean 3294155 3.78£1.75 1.52

Chinese 3244157 434 £ 1.51 8.59%

Surprise fal Korean 294+ 1.61 3.58£1.78 245
Chinese 3.01 £ 1.47 3.83+1.45 5.37%

Ju/ Korean 299 £ 1.67 3.11%1.65 0.09

Chinese 280+ 1.63 3.84 & 1.61 7.04*

il Korean 298 £ 1.54 294+ 1.52 0.01

Chinese 278+ 1.57 3.68 & 1.65 5.35%

Happiness fal Korean 436+ 1.95 456 £ 1.76 0.26
Chinese 5.00 £ 1.74 517 £ 1.42 0.20

T/ Korean 3.72 & 1.46 3.95 % 1.46 0.43

Chinese 4.53 £ 1.59 443 £1.32 0.07

il Korean 3.88 £ 1.34 3.76 £1.63 0.12

Chinese 4.70 £ 1.64 417 £ 1.42 2.04

*P < 0.05,**P < 0.01,**P < 0.001.
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Articulation Corner vowels

T /u/

Lenis g k/ 7} Iga, kal T /gu, ku/ 7] Igi, ki/
©/d, v/ t}/da, ta/ 5 /du, tu/ o /di, ti/
H /b, p/ u} /ba, pa/ - /bu, pu/ ] /bi, pi/

A s/ A} fsal %= fsu/ A si

= Jjl 2 fjal ZF fjw A fjif

& /h/ 5} /ha/  /hu/ 3] /hi/

Aspirated = Jch/ 2} /cha/ 2 Jchu/ ] /chi/
Ak 7} Ikar - fku/ 7\ /ki/

BN E} /ta/ 5/ ] 1ti/

= fp/ t/pa/ == fpu/ = /pil

Voiced (Y] Y /nal = /nu/ Y i/
a 2t /la, ra/ F Ny, o/ 2]/l ri/

© /m/ v} /ma/ - /mu/ o /mi/

© /ng/ o} fa/ </ ol i/

English Notation for Articulation in Korean.
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Nationality

Voice gender

Female Male
Arousal Lenis Korean 4.94 £ 0.66 471 £1.04 119
Chinese 4.31 £ 1.56 4.94 £1.03 3.87
Aspirated Korean 5.68 £ 1.15 5.31 & 1.40 1.38
Chinese 4.52 £ 1.80 527 £+ 1.08 4.31%
Voiced Korean 423+ 1.01 4.15£1.27 0.07
Chinese 3.86 & 1.57 5.03 & 1.05 13.00**
Valence Lenis Korean 5.38 & 0.67 4.81 £1.04 7.27**
Chinese 5.54 £ 1.57 523+0.72 L11
Aspirated Korean 4.76 £0.92 5.14 & 1.08 283
Chinese 5.61£1.52 5.45£0.89 0.268
Voiced Korean 5.89 & 1.06 459 £1.24 21.87**
Chinese 5.60 & 1.75 4.81£0.76 5.83*
Anger Lenis Korean 289+ 144 3.17 £1.58 0.60
Chinese 3.09 £ 1.58 3.76 £ 1.55 3.08
Aspirated Korean 3.16 £ 1.63 329+ 1.69 0.10
Chinese 3.09 & 1.60 3.93 £ 1.69 4.48*
Voiced Korean 277 £1.68 3.07 & 1.66 0.56
Chinese 278 £ 1.54 3.84£1.53 8.21%*
Disgust Lenis Korean 294+ 155 317 £1.57 0.38
Chinese 320£ 1.61 3.98 & 1.46 4.39*
Aspirated Korean 321+ 1.67 298 £1.54 0.35
Chinese 3.30£1.78 3.83 & 1.60 1.70
Voiced Korean 2.70 £ 1.70 325+ 1.65 1.83
Chinese 293+ 1.61 4.18 £1.63 10.13**
Fear Lenis Korean 278 £1.55 291 £ 1.60 0.12
Chinese 275+ 1.60 3.53 & 1.61 3.96
Aspirated Korean 3.08 £ 1.61 2.83+1.57 0.42
Chinese 274 £ 1.62 3.53 £ 1.70 3.79
Voiced Korean 265+ 1.77 294+ 1.67 0.51
Chinese 2.58 & 1.70 3.61 £1.62 6.51*
Sadness Lenis Korean 326+ 1.44 3.65 £ 1.69 1.06
Chinese 332171 4.03 £ 1.41 347
Aspirated Korean 3.38 & 1.64 298 £ 1.30 1.22
Chinese 321+ 1.66 3.61 £1.42 L12
Voiced Korean 343+ 1.62 3.96 & 1.87 1.59
Chinese 3334 1.54 444 £ 1.35 10.03**
Surprise Lenis Korean 290 £ 1.54 3.17 & 1.60 0.50
Chinese 294 £ 1.62 3.74 £ 1.51 4.49*
Aspirated Korean 3.20 & 1.66 3.50£1.78 0.52
Chinese 298+ 1.59 3.90 & 1.56 5.72*
Voiced Korean 2.81£1.67 2.96 £ 1.54 0.16
Chinese 2.66 £ 1.49 371155 8.06%*
Happiness Lenis Korean 393+ 131 3.96 £ 1.50 0.01
Chinese 4.60 £ 1.61 4.57 £1.33 0.01
Aspirated Korean 3.59 & 1.41 4.53 £ 1.679 6.155%
Chinese 471 £ 1.65 4.98 £ 1.373 0.507
Voiced Korean 444 £1.58 3.78 & 1.664 2.851
Chinese 491+ 1.63 4.22 % 1411 3.505

*P < 0.05,**P < 0.01,**P < 0.001.
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Service
example

Amelia

Siri

Cortana

Alexa

Duolingo

SoundHound

Genesis
Toys—My
Friend Cayla
Doll

Woebot

Salesforce

Einstein

ChatGPT

Dali

Adobe Sensei

Industry

Banking, healthare,

insurance, and

telecommunications.

Consumer

technology

Consumer

technology

Consumer

technology

Education

Music and

entertainment

Toy

Healthcare

Business

Nolimits

Digital media

Digital media

Description

Amelia is an Al platform designed to
automate business processes that would
typically require human intelligence. Its
capable of learning, expressing emotions,
understanding context, and solving complex

problems.

Siriis Apples voice-activated virtual
assistant, available on i0S devices, and
capable of setting reminders, sending texts,

answering questions, and other tasks.

Cortana is Microsoft’s virtual assistant,

tegrated into Windows devices, which can
Set reminders, recognize natural voice,
answer questions using information from
Bing, ctc.

Alexa is Amazon’s voice-activated virtual
assistant, found on Echo devices, which can
answer questions, play music, control smart
home devices, and more.

Duolingo is a language-learning platform
that uses Al to adapt o users learning habits

and provide personalized education paths.

SoundHound is an app that can identify
songs playing around you. It also offers
Voice-recognition features, allowing users to
conduct searches or control playback with

voice commands.

Genesis toy is an interactive doll that uses

speech recognition to converse

children, answer questions, and tell stories.

Woebot is an Al-powered chatbot designed
t0 help users manage their mental health. It
uses principles of cognitive-behavioral

therapy to offer guidance and support

Einstein is an Al layer in the Salesforce
platform that uses machine learning to
predict outcomes, recommend next sieps,

automate tasks, and analyze data.

ChatGPT is a language model developed by
OpenAL It uses machine learning to
‘generate human-like text based on the
promps it given.

Dali is  large transformer model trained by
OpenAl capable of generating images from
textual descriptions, displaying creativity

and a high degree of abstraction.

Adobe Sensei is an AT and machine lears

g
framework that powers intelligent features
across Adobes products, helping users with
tasks

auto-tagging photos, optimizing

marketing campaigns, and more.

Anthropomorphic fea

Itis constructed to mimic human cognitive processes in
understanding, learning, and engagement, enabling her to grasp
natural language, maintain context continuity throughout
conversations, manage complex inquiries, and evolve from past
interactions. Amelia’s capacity to process emotional nuances both
in terms of comprehension and expression imparts a dimension of

‘human-like interaction that enhances user engagement. Amelia

also capable of detecting subtle indications in the user’s language to
discern their emotional state and modulate her responses

accordingly

Siri i crafied to comprehend natural human language and can even
respond to more intricate, context-dependent commands. Sir also
exhibits elements of personality, incorporating humor in her
responses, and can adap to the individual language sage and

preferences of users over time

Cortans AT platform integrates chatbot services that can emulate
human conversation patierns. The Language Understanding
Intelligent Service (LUIS) by Microsoft is specifically engincered to

comprehend and interpret human language.

Alexa exemplifies an anthropomorphized form of AL,
demonstrating proficiency in engaging in human-like conversation

and comprehending context within dialogs.

Duolingo’s Al is personified as an amiable anthropomorphic owl
named Duo. This owl proffers encouragement, reminders, and
celebratory messages, fostering a more immersive learning
environment. Duo’s interactions with users further imbue the

application with a sense of human-like presence.

SoundHound displays proficiency in comprehending natural

human language and contextual cues, thus exhibiting

anthropomorphic characteristics in its interactions.

Cayla, equipped to comprehend and respond to user's speech,
answer questions, and even tell stories, mirrors the interactive
capabilities of a human friend. The physical design of the doll,
coupled with its interactive capabilities,significantly amplifie its
anthropomorphic nature.

‘Woebot employs a conversational tone and expresses empathy, thus

portraying human-like characteristics.

Einstein has the capacity to comprehend and anticipate user

behavior in a manner analogous to human anticipation.

Asan interactive language model, ChatGPT is capable of emulating
human interaction and comprehending context, reflecting human-

like interaction characteristics.

Dali is engineered to generate images from textual descriptions, a
process that requires a high degree of abstraction and creativity -

traits typically associated with human intelligence.

Sensei is engineered to emulate human perception within its image

recognition capabilities. Furthermore,its automation of tasks might

give an impression of ‘anderstanding user's requirements, reflecting

human-like perceptual skill.

Launch

2014

2010

2014

2011

2009

2014

2017

2016

2020

2021

2016
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“Human-AI Interaction” OR “User Experience with AI" OR “Human-Al
Collaboration” OR “Human Factors in AI" OR Al User Perception” OR *AI Trust
and Transparency” OR “Emotional AI" OR Al Ethics in Human Interaction” OR ‘A

Personalization and Adaptivity”
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Screened articles for
stheir title and
abstracts

Articles outside the

Scopus articles
scope

Articles excluded for
their abstracts and
titles

Articles exluded for

thelr different scope Articles full review

Final set for the critical
review

Articles selected for
the critical review

Snowball articles





OPS/images/fpsyg-15-1369957/fpsyg-15-1369957-g001.jpg
Documents by country/territory

United States |
United Kingdom I

—

—

==

=1

-

E

=

Documents by type

S

o

Documents by subject area

bt
iy Pep————
[

At %]

{!





OPS/images/fpsyg-15-1369957/crossmark.jpg
©

2

i

|





OPS/images/fcomp-05-1305413/fcomp-05-1305413-g015.gif
A

&
Popeed G oo it e o g G ot - S o
H
H
it ettt

A DN Coteion it Nt






OPS/images/fcomp-05-1305413/fcomp-05-1305413-g016.gif
OC Graph e Neguive Low






OPS/images/fcomp-05-1305413/fcomp-05-1305413-g017.gif





OPS/images/fcomp-05-1305413/fcomp-05-1305413-g011.gif





OPS/images/fcomp-05-1305413/fcomp-05-1305413-g012.gif
[ ———






OPS/images/fcomp-05-1305413/fcomp-05-1305413-g013.gif
AUC Graph for Negaive High






OPS/images/fcomp-05-1305413/fcomp-05-1305413-g014.gif





OPS/images/fpsyg-15-1388860/fpsyg-15-1388860-t005.jpg
Dimension

Duration of use

Frequency of

use

Users' level

Purpose of use

Category
Less than 3months

3-6 months.

6-12months

1-3-years

More than 3years

Atleast once a day
Atleast once a week
Atleast once a half month
Atleast once a month
Less

Below or equal to level 10
Above level 10
Entertainment purposes
Social purposes

Learning purposes

Other purposes

59

204

89

2

121

31

317

257

188

2

1260%

7.30%
13.80%
47.70%
20.80%
11.70%
6.00%

79,60%
20.40%
74.10%
60.00%
43.90%

6.80%
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Behavior

Effect

Indicator

Human behavior
Chatbot behavior
Cognitive effect
Emotional effect

Behavioral effect

Effective

428
428
428
428

428

N

Missing
sample

37963
3.8356
3.8463
3.8980

34495

NERLE]

080210
077902
080537
077763

089416

Variance

0643
0.607
0649
0.605

0798

Minimum

100
100
120
133

100

Maximum

483
500
500
500
500

1624.83
164162
164620
1668.33

147640
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Indicator N Standard Variance Minimum Maximum

Effective  Missing

sample
Degree of emotional interaction 428 (] 3.6313 0.84679 0.717 1.20 5.00 1554.20
Behavior of emotional interaction 428 o 3.8188 0.75641 0.572 1.00 4.86 1634.43
Effect of emotional interaction 428 o 3.7417 073615 0.542 1.50 5.00 1601.44

Satisfaction of emotional interaction 428 0 3.8220 078791 0621 1.00 5.00 163583
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Dimension = Category N Percentage

Male 122 2850%
Gender
Female 306 71.50%
Under 18years old 2 680%
18-25years old 264 61.70%
Age
26-30 years old 86 2000%
Over 30years old 9 1150%
High school degree or below 81 18.90%
College degree 55 12.90%
Education
Bachelor degree 23 52.10%
Master degree or above ] 16.10%
3,000 yuan and below 214 50.00%
3,001-5,000 yuan 108 25.20%
5,001-7,000 yuan a4 10.30%
Monthly income | 7,001-10,000 yuan 3 7.70%
10,001-15,000 yuan 18 4.20%
15,001-30,000 yuan 8 1.90%

More than 30,000 yuan 3 0.70%
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Dimension

Part1

Part 1l

Part 111

Part VI

Part VI

Indicator

Use or not
Year of use

Replika usage Frequency of use

Replika character’s gender, nickname role, and rank
Reasons of use
Degree of emotional interaction between human and chatbots

Behavior of emotional interaction Human behavior

between human and chatbots Chatbots behavior

Current situation of

Cognitive effect

human-chatbot

Effect of emotional interaction

ional i Emotional effect
emotional interaction  peyeen human and chatbots

Behavioral effect

Satisfaction of emotional interaction between human and

chatbots
Users’ media dependence on Replika

Users'real-life

Interpersonal interaction willingness, Interpersonal
interpersonal

relationships, interpersonal attitudes, etc.
communication

Gender, age, educational background, occupation, monthly
Personal information
income

Source of scale

Corresponding

question number

Al
A2
A3 Non-scale question
Ad-A7
A8
B1-B5
B6-B11
BIZEI Horton and Wohl (1956), Rubin
B20-B24 etal. (1985), Auter and
B25-B30 Palmgreen (2000), Lu (2011),
and Ge (2017)
B31-B35
B36-B4l
Chen etal. (2003) and Kwon
C1-Cs
etal. (2013)
‘Watson and Friend (1969) and
D1-D5
Zheng (1999)
EI-E5 Non-scale question





OPS/images/fpsyg-15-1388860/fpsyg-15-1388860-t003.jpg
Variable

ects Cronbach’s Alph:

Degree of emotional interaction between human and chatbots 5 0.822
Behavior of emotional interaction Human behavior 6 0871
Clirréist sinsation of between human and chatbots Chatbots behavior 8 0.905
human-chatbot emotional Cognitive effect 5 0.858
N : Effect of emotional interaction
interaction Emotional effect s 0858
between human and chatbots
Behavioral effect 5 0.855
Satisfaction of emotional interaction between human and chatbots 6 0.891
Users' media dependence on Replika 6 0.923
Users' real-life interpersonal communication 5 0.815

Questionnaire scale population 52 0977
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Variable KMO measure of Bartlett's Significance

sampling sphericity test
adequacy

Degree of emotional interaction between human

0833 724204 0000
and chatbots
Behavior of emotional  Human behavior 0886 115741 0000
interaction between
Curtentsituation of | human and chathors | Cb0t behaior 0925 1801643 0000
human-chatbot
ARG Effectof emotional | Cognitive ffect 0855 900547 0000
emotional interaction
interaction between  Emotional effect 0905 1242530 0000
human and chatbots  pehavioral effect 0840 942,921 0000
Satisfaction of emotional interaction between
0904 1305825 0000
human and chatbots
Users media dependence on Replika 0905 1821726 0000
Users'real-life interpersonal communication 0803 719.200 0000

Questionnaire scale population 0979 16313.800 0000
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Emotion class

PH: Pos
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NL: Negativelow
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Dataset DNN CNN C-DNN
Combined 54.49% 41.56% 56.24%
Emo-DB 64.69% 30.68% 54.85
RAVDESS 53.55% 28.39% 48.09%

DNN, Deep Neural Network; CNN, Convolutional Neural Network; C-DNN, Combination
of Deep Neural Network and Convolutional Neural Network.
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Hyperparamete Options Description
Number of layer 2t08 Describes the depth of the model
Number of neurons 80 to 400 Describes the size of the layers
Activation function relu f(x) = max(0, x)
o o= (e’ —1) for x<0
x for x>0
sigmoid f)= m
tanh flo) = St
Optimization function SGD Optimized using a random training example
RMSprop Optimized using a adaptive Learning rate
Adam Combination of momentum optimization and adaptive learning rate

Error function

Categorical cross entropy loss

— X7 yilog(s)

Learning rate

0.01 to 0.0000001

The step size that the model takes toward minimizing the cost function

This table provides a non-exhaustive overview of the different hyperparameters used in model creation along with their options and descriptions.






OPS/images/fcomp-05-1305413/fcomp-05-1305413-g004.gif





OPS/images/fpsyg-15-1363174/crossmark.jpg
©

2

i

|





OPS/images/fcomp-05-1305413/fcomp-05-1305413-g005.gif
opnoss o I gy

st Vs e e
ooy outge
S sover
<« Neguve —Nesmi— Posiive -»valence
e ot
Lownvousa T | e oy housat





OPS/images/fpsyg-15-1363174/fpsyg-15-1363174-t001.jpg
Codes

Terms of ethics’ and academic

ethics

Terms of ‘Ethics’

Academic Ethics

Alin academy and positive-
negative effects of using Alin

academy
Alin Academy

Positive and Negative Effects

Rel:

academics, Al and academics

professional goals
Emotional Situation

Unfair Academic Professions and A

ethical problems raised by Al and
solution suggestions in the context of

scientific ethics
Ethical Problems

Solution Suggestions
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Referenes Method? DB Perf.

Xiao et al. (2010) NN-PC E 81.2%
Chen etal. (2018) CNN E 82.8%
Jiang et al. (2019) CNN E 84.5%
Mustaqeem et al. CNN E 85.5%
(2020)

Mustaqeem et al. CNN R 77%
(2020)

Mustageem and CNN R 79%
Kwon (2019)

Mustageem and 25-CNN E 95%
Kwon (2021)

Mustageem and 2S-CNN R 85%
Kwon (2021)

This table provides an overview of accuracies achieved by various studies.

*Method: NN, Neural Network with pre-classification (PC); CNN, Convolutional Neural
Network; 25-CNN, two-Stream Convolutional Neural Network. *DB: E, Emo-DB; R,
RAVDESS.
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Feature Summarization antity
Unmodified Audio Signal Variance 1,200
HPSS Variance 2,400
Spectral Flatness N/A 47
Spectral Centroid N/A 47
Fundamental Frequency N/A 47
Spectral Rolloff N/A 94
Spectral Bandwidth N/A 47
Zero Crossing Rate N/A 47
Root Mean Square N/A 47
Spectral Contrast N/A 188
Tonnetz N/A 282
Chroma N/A 564
Pitch Tracking Var. and mean* 2,050
Pitch Magnitudes Var. and mean* 2,050
Magnitude Var. and mean* 2,050
Phase Var. and mean* 2,050
MEFCC N/A 940

Features, summarization, and quantity for the dataset. * Variance and mean calculated for each
2,048 Hz window.
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Measure Chinese t (P-value)
(n = 68)

PANAS-P 2732£526 2856 +6.23 —125(0.21)

PANAS-N 25.07 £ 5.69 2697 £7.75 —1.63 (0.11)

STAL-T 4729 £1020 46.82 £6.77 032 (0.75)

STAL-S 46.68 £ 1041 46.57 £ 6.93 0.068 (0.95)

CES-D 20.01 £ 1083 18.15 £9.62 1.06 (0.29)

N = 136; all correlations are considered not statistically significant at P < 0.01. Mean =+
standard deviation; PANAS-P, Positive and Negative Affect Schedule Scale-Positive; PANAS-N,
Positive and Negative Affect Schedule Scale-Negative; STAIT, State-Trait Anxiety Inventory-
Trait Anxiety; STAI-S, State-Trait Anxiety Inventory-State Anxiety; CES-D, Center for
Epidemiologic Studies Depression Scale.
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Records identified from*:
Databases (n=1015)

Records removed before
screening:
Duplicate records removed
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