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Abstract

Smart speaker is one of the most popular machines which applies voice
recognition technology. Since smart speaker users highly interact with the
machine, we suggest that smart speaker—user interactivity has positive effects
on users satisfaction and loyalty. We also identify the effect of communication
efficacy as a mediator of this relationship. Findings show that the two
dimensions of interactivity(active control and synchronicity) both have a
significant effect on user satisfaction, and satisfaction also showed significant
effect on wusers’ loyalty for a smart speaker. Results also indicate that
communication efficacy significantly mediates the relationship between smart
speaker—user interactivity(active control and  synchronicity) and  user
attitude(satisfaction and loyalty). Our findings suggest that a highly interactive
smart speaker is expected to have competitive advantage in the market since it
enhance users’ communication efficacy, leads to high user satisfaction, and

consequently loyalty.

Keywords . Smart Speaker, Interactivity, Communication Efficacy, Satisfaction,

Loyalty

A

AlA

(202149 08€¥ 12¢), =AY (1x}F : 2021 08Y 30Y 23} 20214 09€¥€ 07Y),

Fd
42021 09€ 10d)

1. Aﬂi

T
% (voice recognition technology)< AtHE©] 7|AE AL&3t= 84
I vk 5404 Ve Q7Y HAigd weEl ks E3, 3

W, &£ % =FAY Fad she AS dAl AAE 4 ARE Al

T EARA AR EFoln]

=
-

o K2 (U oo

1>

I X ox
E
e
> N
X

ox N, ©o
)
i)
[o
o,
rlo
ro
)
o,
N
N
™
N
N
o
N
)
1
o,
r0 o do N to o

>,
)
>
o

M| 274G 83| 4] moom M3 20214 09 347



ANLE A7) JEXEY, SALE E5H, OIEA Bz Zko| 25 A of 23t 7

learning) 7+ #pdo] A 7|&, S8k¢= AFY (cloud computing) o] T ol
of Az ddstHa AP T 5, 2017).

ZnlE A3 # (smart speaker): ©]2]3F 24912 7]&o] AFow FIH hEF
2 oot} o]e] we} HYPT, & 5 ofe] THE EokillAl AnE A3 A figk <
A g gl #E A7 IPHATE olF AFY tFES AFY Aol

el
o

—=

.

o
N

]

2]
=24Q S 2He T Uti(e.g., A5 3], 2019; vFrol-H A, 20185 A
29 5, 2019; Kowalczuk, 2018; Park et al., 2019; Shin et al., 2018). Z&} ~
ntE 20 AE gistebs AR Aol AE T thFe Auls 2 ZRlxo] HIske
= b= AHollA 17k 71A] Abelo] AU A o] Aol O]—?*Oix]*‘“— o 7} Al (medium) 2k
IE & JdUH(o]3]E 5, 2019; Lee and Cho, 2020). Fe8] 7l AlFo] of
ool gAkel oatago] o] Fo] A= wiA| (media) Sl H], ]Tﬂg& nj A A &g o] AREA}
ol Al mA = @ FET FaUt ok 2 AT AU Tl I AFY ol

ki3 Hﬁﬂliﬂﬂ Sl %‘3% %ﬂ, 01%2}ﬂ = @Al ofd dFs vA=A A
5

2
= H ‘ﬂ?ljﬂr 1‘?“] of 3 FuES J"—’*LO} *}—9“?(}4 45
g adews FHEIL Yt(e.g., °©13F 5, 2019; Dolan et al, 2016; Whiting
170 717 Apole] flateln @A) oA AE
= JXLO}J- F5 o] &Ate] &n oEE 5T F O”jr‘“ el Oﬂ?g 8 7} A
.58 = =
A3} 71A €] ]'931131?: dr Aol Frdvs é
suE Zol.
wEpA] Al M= AR S
Hefo] Hgsto] AAAcRm S48k, o3t Foztgdo] o849
d&Fe MA=AE AV Eaz . By AR eR, SA0A Ve
dyl FsgAdel AR AdoREZA 54 FAI(active contro) @ EAIA
(synchronicity)= A|A18kaL, zb A5 2pglo] vbSieol] mjx= s uzddn. Ay
ATES] FgEsE 2 AT Wee] A8 d(e.g., Jiang et al, 2010; Yang and
Lee, 2017), 584 SAAEL o] &A7E ARxle] ojegiz2 52 AYA O AntE A~
A7 ALE T 4 Qs ARE Julsu, BAML olgAel AulE suA 3
Q]A]_/\Eo] EA]xloi 010114_1:_ xiti x%g]st —/F 9\)\ .
ek B A FoAE AulE A Ao 82 7F A58 T wEEo] AAE w7
Sz Wilo 2 9AlAE & 57 (communication efficacy)& #|SFslarzl ghrf, oJARA
3

T 8 OJAFAE 58 (communication competence) @} AR Jid o= A J)<d

|

O

Flo 1
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o] At g gk F3H HrRh aldoew @Q
McCurry et al., 2012). 2=vE Ay # <} o] &=} 7+ A 3

23 Ao tig] FHAHoR A 7St Al oitaE THO GEES mAH, o]t
A 7te it as asgtel wel o] 8xfe] WrEEvE oW A gelA| =

gt 2vhE 23 ASh o] g4} 2kl HEAGA 0] o g ol g4 HE FH FF
A 2 SRS 4EE AT o SRAL A4 & 4TS IE dTE
ohAbAel oul, IS MU NE IS A g BT SuA AFE w

A nasrs AV R el
Ao ol gl WEEG npE smsld g FHES WAE ndFe
1%1 /;}ia}_gud /]/\]_/\E §_% U]-}_E 7_4

Smae AN, o) sk dek

o
o>,
%

879, & A7 2ntE A9 A9 AU~ AFSEZA S £Ao] ofd 1t A
Ko Adyt Furgd wjA =AM e EA 2HS Fue HolA A1 VES
FAZ g vE AFEH ApEe] vk &=F ol g wjA Y EAo] oW HAHE F
3 o] gxfe] ATl JFS HA=AE THHoR nAFo M v A4 Ve
24902 Tl 7] Au[ A gt gl o] &5 fg HE Y ERo] HE AT

A A Agths golA oust 9

IL ol w7 R 7
2.1 A58

A5 284 (interactivity )= & thF3l Fo
faw MY flow, 53] Q17 1]
kel Ass olsfet=dl Tagk Wele
Nd o 2 A (Heeter, 2000) A3PA oA thek
Rafaeli(1988)= d=284d<= AREARE] 57J (responsiveness) &2 Ao,
Rice(1987)¢} Ku(1992)% o]} f-AFsHA HF-g2] Al€A (immediacy of response)2
FoAgAdel daldes Hokth Steuer(1992)v 45 Z84S AMEAL wiAlE
oA AREAEC] FEl=S] A &S HAANCRE FAHsE o dqdT & gl
= HA'RE Aojetal, ApA e} FAIA, A AR Adow s
H, Haeckel(1998)°l ©oJ&t¥l oAt Fo A= FA1AEeF FAI2F 1He] AE wglo]

o

)

ofN ol
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—1 lEohxﬂ/‘..ﬂ,(actwe control), ﬂv‘/wﬂolﬁ OFUFSEA] (two—way communication),
d (synchronicity) &2 Q¥ t}(e.g., Bellur and DeVoss, 2018; Jiang et al., 2010;
Johnson et al., 2006; Leiner and Quiring, 2008; Liu and Shurm, 2002; McMillan
and Hwang, 2002; Yang and Lee, 2017).

B QT Aol AgH JV)sh A8 7 SANAE 43S AABTEE Hol
A olE AFdA AN FEAEA AT AL FEITA B 2 A9 o)
ME AR, SEA FA4S 0§} Al e AHoz /A9
AT & F e AEE 9u|dti(Leiner and Quiring, 2008; Jiang et al.,
2010). 71A9F o] &AF b AT A NA ol d FAAEL o]t FEAE-9

gagel 71717k A 2= dnpg go

01:0 §9 o

|
AT deAgete 3ol AL HE AIME 8AES o8 Eniy A E
A FAT F A=A dHE A FAE XY 5 AH(EA S0l E
2018).

EAE S o] &atet Tl b oAt Eo] FZEHolaL Tl dojue AR Aoy
H, ARy Aeld FHFAHS o] &k}t 7Al b SJataFo] U o] ofd gHbEko
2 o] Fojx = HALEE ou|dth(MA3}, 2021; Yang and Lee, 2017). L2y o] A

o)

A9 F, ARUACIA PP AvtE 2uAG ol §4 b gAkFolg et
ol folva e gtk gl AnE A7) olgAte ael wel W
S a} o FAAES MAH JomE, PR oArES FAT A

Folt}, webd] B ATl BEAEAe A ANozA FEH FAYN B
AR F RS BEng

—_—

FEHE B 5 ded, mepA 5 5o BAAES Y 2EHAE $3)s)

(Amirkhan, 1998) Ht} & wE7HS 23t} (Fan et al, 2017; Judge, Bono,
and Locke, 2000; Shu, 2014). ulg}A] o]&x}7} xpAle] o=tz AnlE A4 A9
OAtaEo] Thestthal A AEFE, & o] &t QIS T E 4 Al =&

oo
2 olgA4t Held oY FHE =/ Hn B WHEE nd Aol

o op
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T, A2 ke S whg T A A8 o] §A7F QJARAREd A S
Hog Zojdts =Zo] 54 dtir(Alalwan et al., 2020; Dessart et al.,, 2015), ¢
Ars Adow ols] WA £ e HAAME Estth(Dellaert and Kahn,
1999; Liu and Shurm, 2002). we}x] o] &-=}9 O%Loﬂ 2utE A3 A7 FA] 4 Es)
A WSS S o] &7t AZeteE sAAl HETF, ol8AE 2 UEEE
Yepd Aotk wEhA v g2 7HEdS A ? At}

Hl: 2=vlE 23u]#Ae} o] 84} 7+ 4 T4 AL wESE FHA

d5e A Aolr.

&

fol
i
o,
o
olr

H2i 20bE 237t ol 84 3 4EAEHY FAHE uEEe] FHHA FFS
v Role.

2.3 YAIAE 57

AT &
7 oA A E
2012), ©<es] AojgtiA Aol AjUAleldS &3 & qtial WE Aot
=, A9 YAatAE TE digh T34 Z}Nﬂv‘l &gt} o2l g SJALAT EEHS
AFUAeIAE Adeta anor 8T F ok T YAART 5 (Jablin
and Putnam, 2001), &H3el =23 4 A& 2219 s gk ~a=mo] Frpel #}
71 &5 7 (self—efficacy) (Bandura, 1977)3% = guAE3IC}

57+ (communication efficacy)S SJAAE] ti3t 3% Hrlp =& X
=g

oW (SHY 5, 2011; Afifi and Weiner, 2004; McCurry et al.,

[¢]
-

Azb3t A b AMNEE FFAN ALE EEAS GE ATFE sud 440l
o ARATE ORRe dAAE EEAE PRHAY ASWA 5 A gk 1
o GAARE, Z HABANAY AAE FBE ANZ O drkeg, DA
%, 2001; &4, 2005; ﬂfa-oiﬁi, 2005; Lu, 2019). ©ALA%E azhe]l A%
& WA HEAY 202 WA 1 GALE FHS E 5 AdEd, 98 E
of Az o) CHIAS APekn BT dEke Agere LA ARE A
% AaE Bl ¥ AR UeHrH@Fe S AL, 2005). sk fAH
Teed(2005)% 74 7kel skt BESI o Rl ALE Ajole dAAE EEel
Fohalthe AIS wolFgln,

2.4 FEAEH, INET BSE, 18R BE 19 B
P AT NAATEY AnE ¥ Aol W] Agd B W), YEaA4gHe
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AT aeqtedl FFS ME 7 e dIY8RloemEA 7 Wl e A(+)e] #
A7 A& AS oA 7 Uk 2ntE A9 7 et o] &2} 1ho] detal A RS 9
APAE YRS AR FH e A e °“1‘*J%§FD}. M2 e w2 Fsakg
e TAARA JAATFE AP olojA] xAhFS T g Adnke A QAL
2% 3k A asHS AL Lee, 2015; Tafarodi et al., 1999). ujgha o]

LATL Aol emdlw AvlE AuAY Afze o|AlaE] AsaTn A7teA
U zniE 2979 x}oﬂm 27749 A aFo] HFsettia LAFE o] g1}

2utE *Aﬂoﬂ el zke AT Ee e dE Folth

g, YA E G T EAdA AAY gHS ZEeta st oAE T
TR 7N AG (& HH—| S 2007), YAAE FTES A A ZTHERA, 2010). B3
Aol A o] HubAl wiw7l deteE T o adrt AtH(FRel &
2009; Lee and Kim, 2014; Hwang, 2011). o]2|3F ARAd <A wl, AL E &5

e svkE svAe] BE ol §4e] W
S qdrh ol =oE mgow e g

H3: 2nhE 23)7sh o84 3k 45§49 554 BAYS ALE HBH
FHHQ g2 v Helh,

Ha: 20kE 2375t o] 84 3+ 4%
Qg v Aok,

H5: ol §47} 2vbE 23)7d] la) Azehe oAhE B ol§4e] BEE
of FAHQ g M)A ok,

1w

N

49 FAHE AT ESrdl FAA

Ao B A Fol] gt N E= AEFS AL AREStAl sk oF, AEA Q)
F 78 59 22 Yy s = X’X”“o] A4 dFS HHE T8 W
o1ddo] the] AE T ¥ M th(Keisidou et al., 2013; Liao, Chen, and Yen
2007; Thakur, 2019). wepx] 2ntE ~0)Ad gt o] &x}o] M£L7t 545 74]
& ARgetala} sk ok T S o] & s JA] FAA SR LERE Flo|t). o
of o e 7S AA g

H6: o]-gAte] AntE Auj7o] gk whins o] gAte] FAE SAHAYA FE

"2 Aol
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H6(+) 24
3.2 Mee] 2247 A9 @ =3
W] APEGel LyH s Wael 244 Rolg) 7 WiE FAAE SRR
o <E 1>3 go] AATE Yo AN, 74 FRRGE 74 A=

=3
(Likert) A== =AH3}o] B0 24319}

<& 1> W5 244 Ao 9 =4
W 247 7 4 548 &
el 2ntE 297 o] @27k Axle] flahs tlw sy EE
el U, F4, &4 58 AEE 4 e 4x Hoffman and
vxg | Lol AuE AdAGA Ged fee 2ol & gl Novak(1996),
=44 : Liu and
orlTe | 2. o] AvE AuFA k= WS HA AEE 5 o Shurm(2002),
3. 0] AUME AMAZ o]§F W AawE A7k} Wases x | Steuer(1992)
7(—16L /* o/l;‘l_
el 2olE AvAe] Wug gleshs ARy 2o g@ wkgo] | HA7I2018),
Z7kAoli Aol glo] Aoz AR Liu and
=4 Shurm(2002),
o] zrtE 237 el AE] gfa) A%eA A, Rafaeli(1985,
1988),
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A0LE A7{2t9] & A8Y, QALE &5, O|EXA BT Zhe| #xF 20|

r
]
re
-4

2. 0] 2utE ~9AE FAUES w2 A A s},
Steuer(1992)
3. 0] 2~nlE 29AE &Y HRQH FhHoR yhgirt
ol AT Y dig A Hriek Ay S A7tE oAt
NE L‘»-]
at-s =
1. v 2rtE 29799 giglelA oletr|E& FEE 4 Uth
oA} - 5
= A}3} A0lE Ay 7 E HAs -3 4
o i; v Ade] wep AntE ~9A e gistE AAs 24 F a89 S(2011)
LAopige
3. e 2ntE 2977 SeiE e A FoAE Ved § 9
4. V= 2utE 29 A9) gistdd uf SRR @i HEEHA ook
718 4= Ut
gol: ~utE A9 Ao figh o] &xf9] =Flojy JF .
Bhattacherjee
1. o] 2ntE 2379 AE AYo] Ao wEayr), (2001),
== Liao et
2. b= o] AvtE 2uAE e e ta whse. al.(2007),
li 1997
3. e o] ~ntE 2777} vhgd] Bt} Oliver(1997)
el ~utE *J%ﬂf T A &Ao" o] &3t e AE B
T AlEEolA HARsEE A= gl 5(2014),
El—Manstrly and
1. U o] 2ntE 2~uAE A o4& ol Harrison(2013),
== McDougall and
2. Y= o o] ~ulE AuAZ ALt A}, Levesque(2000),
Rychalski  and
3. Uhs ThE AVRECIA o vk ATAT FAT o] gup | Hudson (2017

AT @A AVE A9AE ol8stal e wl AW § AvE AdAE
ool o] 88 ARlHE dido® 2021d 79 29NH 79 38U/ 2Eel AR
2AHE Aldskglon, o A3 330%-9 A s ATl E8skslh

TR AFFAGH 5L e <E 2>9 2ok AA SR T oJAe] 174
1§(52.7%), '27d°] 1567 (47.3%)°1™ A= 20th7F 8174 (24.8%), 30th7} 824

A

O:

(24.5%), 40th7} 819 (24.5%), 50t ©]iFo] 86 (26.1%) 08 HAlo] Al&¥= F
ol Ay A¥ WA giAR 1E BEXE Bt AYS AHF/7IEA el 1707
(51.5%)0.2 7bd wokor, AE/AAe] 519 (15.5%), AdFH-71 4878 (14.5%)
o2 I HE otk Ao A T Wit ARV 2067 (62.4%) 02 7}
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i)

= Hl T H| & _ = H] 5
=l SFE A=) 3}

T o= @ | ) | 7T o= ) | (%)
oA 174 52.7 20—29A 81 24.8

]
A 156 47.3 30—394 82 24.5
o 170 51.5 Ay 40—49A 81 24.5
A2/ A A 51 15.5 50—59A] 52 15.8
A5 48 14.5 60—694 34 10.3
3}AY 21 6.4 Z3slu £ 4 1.2

A
PR ! 15 4.5 St £ 48 14.5
=t 25 7.6 =] HAENE N £ 33 10.0
tistw £ 206 62.4
sk A8k o] 39 11.8

e 55 Gdxdd s JAFEHTAAS
AMOS 21.0& o] &3 &<21& Qi A (confirmatory factor analysis)
Bl

A A#AALS UEE %42 Cronbach’s

oAz, 1A 8R1EAM Y AR AFES F(df=94)=261.194, p=.000,
CMIN/DF=2.779, GFI=0.906, NFI=0.949, RFI=0.935, IFI=0.967, CFI=0.967,
RMSEA=0.0742, ¥ 7oA AA st AFEo] ity or wgo] AHiw 7]+
FTEANGE S & F dn FAFoR, <i 3> AASHE BFe Zo] AT
ol x3rE 571 8o gk 7} AL 2T SAAAFS AR 71ERQL 0.7
ool , A AL(C.R.: critical ratio) GA] BAHLRE F91|3H(p<0.001) I
ol A (Lee et al., 2013) Adizke] 7]1Ex21 1.96 o]4el Aoz YeEF(HZAY S,

2016) 7t 8Rls TASH: @55 9 A #AdD Uk

o
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A0LE A7{2t9] & A8Y, QALE &5, O|EXA BT Zhe| #xF 20|

e
o
e
-4

wal zZF WMo ANAAEIE(C.R: construct reliability) &} HaEAFEE(AVE:
average variance extracted)°e] 7]sX29l 0.5 ©o]|A(Fornell and Larcker, 1981),
Cronbach’s a 9A] 0.7 o]d oz B Ao A= MidEe] AFEEA I 2 F
AE 7= AoR FHeth(Bagozzi and Yi, 1988).

FARE | ARG iﬁﬂi SE f(_gil'u)e CronzaChyS CR | AVE
acl 0.855 0.077 14.7727

557

=24 ac2 0.909 0.082 15.401 0.865 0.869 | 0.691
ac3 0.718 - -
synl 0.920 0.051 20.538™

A4 syn2 0.922 0.054 20.587" 0.913 0.917 | 0.786
syn3 0.814 - -
cel 0.811 0.085 13.763"

A AE ce2 0.872 0.081 14.649™

=i 0.878 0.882 | 0.653

fom ce3 0.829 0.078 14.042™
ced 0.711 - -
satl 0.914 - —

Ela=ut sat2 0.949 0.035 31.477 0.953 0.954 | 0.874
sat3 0.941 0.036 30.648™
intl 0.900 - -

FAHE int2 0.935 0.040 28.039™ 0.940 0.942 | 0.844
int3 0.921 0.043 27.000™

so R, mHe] EFHE FANFE] AR fol0)8H)

TEHEA ) we

AL AFEAI) s WsE AWASE ABVRCHI 2 wWee] FERAFE
z Bt

3}

—

(AVE)—O— Hlalste] A E S =E&5s9v 1 A3, <3E 4>} PZo] 7
FZ(AVE) R D} M2 gE F tﬁ%ﬁ *c}iﬂl% xﬂ%%k(%)ol o zZe A

54 5A85 BAHS VIFRE 2%
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1.8330.2 t}EF Aol EAsHA &&S s 4 9}

<i 4> WL WY A549

ZEA W == 1 2 3 4 5

1 553 A% 0.691"

2 A4 0.564" 0.786"

3 A% B 0.285™ 0.288" 0.653™

4 HEE 0.465™ 0.506™ 0.353™ 0.874™

e e 0.398™ 0.438™ 0.371" 0.815™ 0.844™

o] #A4 ﬁX]T(AVE) oizbd ole] g W] A ARRGA).
5, "t p<0.01, ™"t p<0.001,

2 AFNA AA G AutE A Aete] FEAE Q49 JALRE AT, L,
ada FAEee IAE ASE7] $8ke] AMOS 21.0S o] &3k U 1y
s AN, 2 A3, 2y AZdnE A(dF=97)=269.256, p=.000,

CMIN/DF=2.776, GFI=0.903, NFI=0.948, RFI=0.935, IFI=0.966, CFI=0.966,
RMSEA=0.073% 2z} gko] A ® 7FXNE FFA)7|= Aoz Iy}

7y 7He] e AEAYE Ugo <F 5>9 <a¥ 2>2 5§ pFAFew Ay
B 5 otk WA gl 554 AT TAIELS o] 8xte] ~mlE AuAd
et whsel Fo3 dFES MAH(Bery 49=0.325, Beny=0.423), 7Fd 1, 27}
A JAet. T, AutE ~F A gt e84 TEH TALT TAE0] =
STE o] &AL AT aFFte]l molAE FORE UM (Brry w44=0.380,
Bsny=0.355), JALAE &S7H(6=0.263)L o] &AL AntE AuF o] 3 HHk
of @S mAa, o= Q% WHE(F=0.880)F ~utE 2T A dd FAH= F
o) gt Jge Uliﬂﬁ} w2 A O?LOM A A g 7}*5 3, 4.5 6 9 A 1&4 AT

‘6]—,11’ g
tion)< 5% %ﬂl*éﬁr %*MM AR AT el ﬂw ol 28.2%, 554 EA
A A, AT Bt W] gk gkl 55.9%, 1Eal SRS AL
of thak kol 73.6% % LFEFRETH

Lo
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ADE ATF QIO ABEBN, JAAE 552, O|BAEfE 7k TAX RAO| RE A7
<% 5> 74 AZF

AR A5 S.E t—value(C.R) | A5Z27
Hl. 553 544 > 5% 0.325"* 0.088 3.703 ] A]
H2. BAA4 > =% 0.423"* 0.078 5.440 ] A]
H3. 554 EAA > 91 2% a%7F | 0.380" 0.114 3.319 A A
H4. BAA > gA 4% 257 0.355" 0.100 3.539 2| A
H5. oA AT 857 > =% 0.263""* 0.051 5.166 | A]
H6. =% > AT 0.880""" 0.041 21.638 2] ]
" p<0.05 7 p<0.01, 7 p<0.001
<I¥ 2> AFERY HJIFAy
| s=5 244
‘ 0.263™" (5.166) 0.880™" (21.838) "
| 2 npE g 241

0.355** (3.539)
0.423%* (5.440)

5.1 d7¢] 8F

B ATE e a4 J1EE FRRE 244 s
E 2378} o84} 3 eAkaEel ol 4L
§A7} AZehe 4Gl ol 8AY WEE L YR JFL
FaE wge Fa vehigich

AFEY F4 A3, AR F54EHe BEEd A8 F4H 9P
A% R

k)
o2l
o

=)
)

O oo ol 3T
X2

o™
o T

v 528kl &S vX= A1 (72 0.380, 0.355)°] Fu]ETh & 23 A9} o]
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