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ABSTRACT

Purpose: This study focused on the societal changes associated with the entry into an ultra-aged society
and the increase in single—person households. The core objective of this research is to investigate how social
intelligent robots can bring about positive changes in the lives of individuals in single-person households
and how such changes influence user satisfaction and the intention to use these robots.

Methods: The study employed a cross—sectional analysis using a structural equation model. A survey designed
to assess the impact of social intelligent robots' characteristics, such as perceived encouragement, empathy,
presence, appearance, and attachment, on user satisfaction and usage intentions was conducted. Data were
collected from a total of 335 users and analyzed using the structural equation model.

Results: In the characteristics of social intelligent robots for single-person households, it was found that
empathy, presence, and attachment significantly influenced satisfaction, while perceived encouragement, em-
pathy, and attachment significantly influenced usage intentions. The research results indicate differences be-
tween enhancing user satisfaction and increasing the intention to use social intelligent robots. The findings
suggest the essential need for a user—centric approach in the design and development of social intelligent
robots. Additionally, it was observed that emotional support plays a crucial role in users’ experiences with
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social intelligent robots.

Conclusion: This study verified the impact of social intelligent robots on satisfaction and usage intentions
based on users' experiences. It examined the influence of linguistic, visual, and personal characteristics of
robots on user experiences, providing insights into how technological and human aspects of social intelligent
robots interact to shape user satisfaction and usage intentions. Consequently, the study confirmed that social
intelligent robots can bring positive changes to human life, emphasizing the necessity for the advancement
of robot technology in a human-centric direction.

Key Words: Intention to Use, Linguistic Characteristics, Personal Characteristics, Satisfaction, Socially
Intelligent Robots, Visual Characteristics
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TS WAE Jom didEn A 2RI wSAYe JEAgo] AR ARRYEE HRIthE Kim &
Lee(2014)2] A9} A5}, Ashfaq et al.(2020)2] ATME 7|4 Fozdo] tgh o] Algs =2
th= o) 72z} Kervenoael et al.(2020)& A4 2R gk whEo] AF2x}e] XA Q] Zolo} 3ks x| AH
AHE el T8 93k o BrgtHKervenoael et al., 2020). £ A7 24 A T2Rate] BHAYE Ao

2Hg-o] oA ARgALe] ARl FAetaL SXIATI=Al Rt ol E Algetaat gk &8 A RRI}) A

e
AgelA QA He e 2R e Vs 54, AE B0l 48 i, AR amek el o
]_ o}

B g whg, i el Ul B AL BEY Al s AT Fol 718 5 ot A ATEe oleld 23
Sao] AHgAte] 1A, AAH WES FAAIL, o) Al we] Frh olojairha s Yk wheb, 24
A% B3 ALgA ko] AT gl Abg ool T 9B B G 1A Ao AR Bk 23 /)%
of E3HAQ) AT Aol That olshE FAAIM, GF 23 A} oY Aol QoiA] ALgALE] AN H, 214
4 278 $3A)7)% wepone) 17o) 9 Ao Andld, £a, 2ue] A5AEolA BETo] oA A4
=2 uas Aol dig FAL WAUZS oldshs B 2o BAH 48 I oz dyEE, o 28 7%
o A, A w2l SlojAE AARE Wt gl Alelth. olel, thet gol R Agst

ohe-e Zhash mgol dlslel e A7 Tlkom SYwS, 224 4o % P A2 Table L= Aelsiolch

Table 1. Variables and Their Operational Definition

Variable Name Operational Definition Reference
Perceived 24 A 52 RE AR AFH Y A 571 | Brown & Howard(2014),
Encjuﬁae”e; o | A3t Bt e 3ol AelE EASKE 5| Davison et al.(2021),
Linguistic £ ol Aw Yang(2022)
Characteristi
aracteristics A Aol ALaAle] S oldlsie 3t nghard et al.(2021),
Empathy QoA A5 Be EASe b AT Kim(2023), Park & Whang
¢ ST emE s e e (2022), Stock et al.(2015)
AEATE 28 AS2RE TS AL W
Presence | 3H/ 917|% g3t 54L vfofstal AHAL
Visual Flell EATaL [14shE A Lee et al.(2017), Park(2022),
Characteristics 2 Azl tzpeld B Al ¢]3ke] A} Pnevmatikos et al.(2022)
Aspect SR stolgm WE]S =7 A AU AlAH 2
2 47149 98e T A
Per 1 AR} A2 A T2EA BAAA F7HS | Dziergwa et al(2018), Krueger
Charjcjgf;tics Attachment | =713 25288 1% d0]3 Zo] Q= oA |et al.(2021),
o] AA O 3 sH) AR Rabb et al.(2022)
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Variable Name Operational Definition Reference
2 523G A= Slo] A8l 7]
ool 878 27T, 2R AEI Al
o F4& HF3 Mo R AR} w2 =

SAwolu W] £ A

Babin & Griffin(1998),
Mai & Ness(1999),
Robinson & Clifford(2012)

Satisfaction

Breazeal(2004), Davis(1989),
Ni & Cheung(2023),
Oliver(1980), Rogers(2003),
Venkatesh et al.(2012)

24 ATRE AFold AFshs AnaE
Intention to Use Fulshs JAA e FHZ A8t}
sz 9=o| Ui Ax

Z 1
4, AFEA

4.1 AR5 W B

o) Am 78 19 7 AA AT RES AFEE A3o] e e ® 20239 11¥ 27904 12¢€ 03
A7pA] &2Fel AE-FA} Survey Monkey S AF&-31]
SATE FHo] the Aol M 28 A TRES ALES
ol%, Al 237, Aw 2 B Al 25 GE°], hf=X
3 M A5 el 42 R ver 4.3.25 2-83to] PLS-SEM

o

Table 2. Definition and Examples of Social Intelligent Robots

Robot Types Definition Examples

Robots designed to fulfill social roles by interacting with

Pepper, Jibo
humans.

Social Robots

Interactive robots designed primarily as play and learning

assistants for children LEGO Mindstorms, Furby

Toybots

Robots that interact with users through voice recognition

. . . . Amazon Echo, Google Home
to provide a variety of information and control smart homes &

Al Speakers

Robots that improve the user's buying experience through | Chatbot-based  customer

Commerce Bots : L . .
an interactive interface that helps them shop online. service systems

Robots that incorporate artificial intelligence technology to | Cleaning robots, Delivery

Al Robots o .
perform specific tasks or assist humans. robots

Robots that provide information to visitors or give

. . . o . LG Chl i , S
directions in museums, exhibitions, shopping malls, etc. G Chloe Guidebot, Sanbot

Guidance Robots
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4.2 ATEASA BH

Aol A At AR AFAN wA g A} AFEAITHA 5L ofgie} 2t HEe] E0R oL
169422 50.4%% Yebom, BAE 1669 49.6%= YERY o3} FAlel vjgo] A= 538 Yeldth
A& ] 749 40t 907 26.9%, 50tH~60t] o]/ 879 25.9%, 30t 857 25.4%, 20tH 739 21.8% o2 404
7F 7V 2 vlTS 2GS A Sabde] 234 69.9%% 71 A S AAElon, Al 248 A5 R
Ko FHE Al 29AMRH, A, A 715) 156T 46.6%, 448 S(24, =8, t3}, 744 ) 1067 31.6%
TO R ARG WIETE A ZAE T

o

Table 3. Demographic Characteristics of the Sample

Classification Frequency | Percentage Classification Frequency | Percentage
Female 169 50.4 Company Employee 234 69.9
Gender
Male 166 49.6 Self-Employed 25 7.5
Total 385 100.0 Occu-p Student 13 3.9
20s 73 21.8 ation Housewife 35 10.4
30s 85 25.4 Unemployed 13 3.9
Age 40s 90 26.9 Other 15 4.5
50s 50 14.9 Response Bot 106 31.6
Over 60s 37 11.0 Toybot 3 0.9
Single 186 55.5 Al Speaker 156 46.6
Married 125 37.3 Type of Commerce Bot 10 3.0
Marital Robot
arita Divorced 20 6.0 Al Robot Hyodori 18 5.4
Status
Widowed 4 1.2 Guide Robot 26 7.8
Separated 0 0.0 Other 16 4.8

4.3 A2 A B 24 23

AE = FGrbelA WA dyg AlE=et AR AEeg et ke ¢ ok
Cronbach’s a®] A5 gto] 0.7 o] A3letd F=silvha &
3 3 4= 9JtHNunnally & Bernstein, 1994). W4 L34 A=
Adslr] 98] 2431t} 7= Cronbach’s alpha®t DG-rho® =
2 0~1 Atole] & wehiie 21 gho] 1ol 7k W] AR 7k #ual & 5= tkHair et al., 2014).
DG-rho® #t& whd A3 ol A A A= W7 Axet & 5 e, 87F 712 0
&zt @ 4 9ltk(Sanchez, 2013). & AT-ollA A5 ofgl] A= e 7oA = B MgEC] Cronbach’s

alpha & 0.7 o)A 438191, DG-rhod] 7k B3k 0.8 o] Adletes AoE et A dug A EE
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StuE Zo® yekith

Table 4. Results of Reliability Evaluation

Observed Variable MVs C.alpha DG-rho eig.1st
Perceived Encouragement 4 0.851 0.900 2.766
Empathy 4 0.871 0.912 2.886
Presence 3 0.741 0.853 1.980

Aspect 3 0.775 0.870 2.072
Attachment 4 0.901 0.931 3.083
Satisfaction 5 0.893 0.921 3.504
Intention to Use 5 0.895 0.922 3.520

T2 23 PLS-SEMe| 9|3 d Bene AFthre wEngre pys e, 13
AT EAVE) o] 05 o Jolyl BHEF = fashtta % 4 91tk Chin, 1998). BHEEE:
3}

(E

(e _I}L rr
rE
4D P
lo

Lo

=)

AVE gte] Aol the W] AadAne 2 49 Wdetd st Ry eka gdd 4 giekh oo & A7t
A EES S BF AR S 540 ATEdE, WEEEE L gREg)
Table 5. Results of Convergent Validity and Discriminant Validity Analysis
PEC EMP PRE ASP ATT SAT USE AVE
PEC 0.832 0.691
EMP 0.768 0.849 0.721
PRE 0.588 0.595 0.812 0.659
ASP 0.677 0.660 0.551 0.831 0.691
ATT 0.557 0.568 0.581 0.561 0.878 0.771
SAT 0.538 0.572 0.587 0.541 0.579 0.837 0.701
USE 0.475 0.425 0.430 0.453 0.540 0.700 0.839 0.703

* PEC: Perceived Encouragement, EMP: Empathy, PRE: Presence, ASP: Aspect, ATT: Attachment, SAT: Satisfaction,
USE: Intention to Use

4.4 B2EA 23

PLS #2444 A2EAS S8 A5E AZAT7 BAYLE Fode grsy] 8 FE~EY
(Bootstrapping) *@,%% 28 < A3PFcHHair et al., 2014; Seo et al., 2022). 2 Qo=
TEUAA B2 817] 918 R ver 4.3.2 PLSPM Package® #-8-3t¢] 2,000M¢] FEXEHF AMEH S 53l

ALl

AN kg 2, o714 24 A%
WAE etk @ 5 90w, -19 FPEEE )2 3

4 A=
frolet HEAEHIA L ¥+ 2K (Standard Error)ol| webd et
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A3, FEAENY EFEOAE B W Lvalue 2 ANT 5 Uk AED Lvalue ol IAX BT 29
A% glol o4 e Tkl & 4 90w, G2 (Twortailed Tes) & Q¥ U7 19602 05 o402
b 4= Qlth(Hair et al., 2014). & ATrollA AZEA] Ade= ofgjel 2t
Table 6. Results of Hypothesis Test
Research Hypothesis Hypothetical Path Mean.Boot | Std.Error | t_value | p_value Results
H1i-1 PEC -> SAT 0.036 0.083 0.418 0.676 Rejected
H1-2 EMP > SAT 0.177 0.070 2.482 0.013" Adopted
H1 H1-3 PRE > SAT 0.247 0.070 3.579 0.000™ Adopted
H1-4 ASP -> SAT 0.129 0.081 1.599 0.110 Rejected
H1-5 ATT > SAT 0.244 0.075 3.246 0.001* Adopted
H2-1 PEC > USE 0.166 0.072 2.343 0.019" Adopted
H2-2 EMP -> USE -0.140 0.066 -2.132 0.033° Rejected
H2 H2-3 PRE -> USE -0.070 0.059 -1.241 0.215 Rejected
H2-4 ASP -> USE 0.044 0.066 0.530 0.596 Rejected
H2-5 ATT -> USE 0.202 0.063 3.253 0.001* Adopted
H3 SAT -> USE 0.591 0.071 8.414 0.000* Adopted

x PEC: Perceived Encouragement, EMP: Empathy, PRE: Presence, ASP: Aspect, ATT: Attachment, SAT: Satisfaction,
USE: Intention to Use
# Significance Level : #p<0.05, #**p<0.01, ##xp<0.001

28 AeREe 547 5ol AR RN A= Empathy(t=2.482, p=0.013), Presence(t=3.579, p<0.001),
Attachment(t=3.246, p=0.001)2 Y} E27(Presence)¢] 7H & Ao 2 3IEQom, o2 (Attachment),
o7 58 (Empathy)?] M2 =7 43S n|xE Aoz 7155tk o] Homburg(2022), Rabb et al.(2022),
Nguyen & Nguyen(2023) ¢ A-rellAel 2 Az, Foizl 4ol 28 Aerite] TAUORE WSS
=7, JHQle] 3ol dnht o2& 7R AL QAo whEh vkRel] thgk FaFo] WA AL g Holwerh BE &
A A eRFo] T qHshHE Aol ] W] Fadk QY-S AARgth WA, QIXE A#(Perceived
Encouragement)®} <] % (Aspect) ﬁo] n X% e Ao=w UElyon, o] Bhargava et al. (2021),
Yang(2022)¢] A-9k= HEA] LE = UM 28 AsREe] 7t 2o e AT
= olalste= ol gHAI7E Sl Aew E}LE H, g2 oA A ALY tARIE Sl vl 93-S 1A
T UARE AL 29 AR Ak A g wS 27]7] ofelE 4 Qv

2 ATREY EAI AR AREAM M= Perceived Encouragement(t=2.343, p=0.019),
Attachment(t=3.253, p=0.001)2 YEl} o2 Attachment), 1*]¥ Z & (Perceived Encouragement) 2.2 %
A Qs vAE Aoz yeigten, 37 58 (Empathy)S F44(-) 9T U]i]‘:— Ao g YegY. o]+
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