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Abstract This study explores consumers’ responses to socially assistive robotics by using text—mining
method focusing on Companion Pets from Hasbro as it gives emotional support. We conducted text
frequency analysis, LDA analysis using R programming. The key findings are 1)the most frequently used
words the mimicry of living pets and the appearance of companion pets, 2)the five topics were derived
from the LDA analysis and classified keywords in each topic split between positive and negative, 3)user,
product, environment affect the interaction between consumer and companion pets, 4)consumers who
have difficulty in cognition and physical conditions use companion pets to replace living pets. This
study provides an understanding of consumer responses In companion pets and gives practical
implications that may improve the efficacy of usage for consumers and understand the companion
robot, which provides emotional support in COVID—19.
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Fig. 1. Types of overseas Companion robots
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Fig. 2. Types of Companion robots in South Korea

2.2 AR} ofjghg 25 1F e kg T AT

2.2.1 AHEASF 25 7 oA

AT Ao Bapo] FA7F HRoA JES nH=
S oJujsh o] Altlte] BAE FAsH=T EeS
TUH17]. Al 25 7F s Ag2 AR Q14
A 2 e WSS 2Xo] 91X|3F B ALl A 3
f (e}
<

UL 32 A ik oleldt Q-2 1 A

o W

&€ Q7= A F 7R 257 e ok

A, QUkh 25 3 e atgo] ARl Al
& AR A EE 2Rt Aol 23l o
FEARe] ed e JRk ofyE} 2hare} F7tel] 7]efs}
A, QRbk 23] et

Gl WA= 8.81e] FolIA] el At o] FolA]

UIO >
o

( Jﬁ:
o
ol
-
32
2
—
NOF
\&}
NG
i



Bl2E wlo]d S Sh3h vl md ARl of kg RA 3 S gl tigh 410 Joy For All Companion Petsell W& olnlE &l{5 473
ou, 1L 910 ALEA B, AE B L B4 5 ohe 59l A4 NS sk A0 FARAHIZI)

Aoz FREGTH16,17]. FAH O o)L, LT
(2020)[17]9] ‘AFEAI-AL 717] 23E 218 o] 24 A|A el
w2, Al 717]9} s A-gshE AR S BEAE
% ?_]:F-%ﬁ]ﬁ]—x% EH UJ H7ﬂ A]g]x% E}\é J—r,], él% /\].%

"

A AQls AR A ow B a5 oJuET A
Ash AL 71710] 5t gl dFe i AFS] AL
AHgALS] ANEE Q] =S} A Abgoll g v
AFS] 543} 7% 5 AEN B9 v 2912 1}
EPIT EE, 77 54 ARl g A 2
AFo] Fo AHE Fod 2L BH DAL £

#. o ol
BAO VAT G} AGASE ohhg R 7Y
Agol GFE MAL 89 #A FAEL DA

222 AH&AI9} ofohg R 7 2JE R go] ARl A|
= A F, AAA YT A uS

1 Ul 1, ® O T,

AREARSL o 98 B I Ao Aol g A=
o] 59| Fwapgo] AHEAL A A,
S 7hA2thar Abee) WA Q1A kg dis] A
H KM, Thunberg(2020)[25]% Aol A= Xl
3215l A Joy For All Companion Pets o $H-& 25
= Algste] o]52] AR F el diste] B HE 113
SRk 1 Azh AFgAREe] ojghg R3S Aolglis w
P 5EAY g3te] Biol AT oz AAstu
98-S WAk thgo R ogkg 2te) tixel % F
o haiAE AH Wsol F2 Lehdeh. FAHOE,
e 2n 5] ofghg 23 TR HERE 2AH
Az, 058 FEYa Ho| Bor & 2 /M ol
EHQ. )\l—o]_o1‘:_ %_,,]. 71—0] /\}/\1 Ao g EO] Al g],t.
S5 Sl sl TAAQ A WsS she Ao
= el 23 AES Fe 4

Aol thal ] FAEAY
= Hol= o7 &
Asigih E ABg 2Rt 45Ol 48
chere olgelZlE Sk
Bradwell(2020)[27]¢] A7-ellX= AHEAHEC] ol ¢H-8
235} g hEkE shs 95 gl sk of
sk AR ALEA} ollghg 23te] AES BARIALY

dlghg =g Wl ER1Te] AEH g5 Akgo] 7}

.

A, A5

A=
RSkl

49l
oghg

ol
kS
r
19
T
o|o
I
9
ﬂllﬂl
>
=
OFO
ol
o
rlr d

= [elKe)
q54  HES

ey 9] s Ak AR Aol A AlE et
AL AR A 27 Sl A A8 of
&8 2B AFS ulgro 2 s} weha] il AH|RE
o] AAgollA Fulste] AlEITA Aok lo] ARE-FE A
oA o] kst o kg =5 ARgel gk vk
@ Best ek

|

2.2.3 AH&AS} og E 3 F3 ARG TS
Hlx]= Q9]

. !

2.2.81 AHeAE 54

e YSHDL xﬂ olgAel AFH o A Ao o
@39} 48 o) ATEAH S0 ITHI6]
A=Y ofj gk =il i3t Blel w5 9 A
B A8 A3 S0 ALeA} #E ExNo] s8] o
= mR28].
Heerink, Krose, Evers, Wielinga(2010)[29]0f o}
29 %) g AREur 23 AL owr wel

S o] =E&4E 2 LS A1 A AA R <14E)

LS

0] ‘%UIE‘I] ARSARE ] HIFH AR Aol B
S AREs7] Aok ARl 9, ofek
& 22 /‘F‘L BIE AE At w2 ez 5t
22 XA AE30]9F Ameb 32 ARgAEe] 73S
[31-34]% oatgol S A= AHAF SAo=
o Uk 2y e 7)€ e AES Sl
&0} ARgAL 5A4o] A A= A Aol wet
AR webA of b 23e Al AH A
g md AnabEo] 7]Ed 2 RS EAske] olE9
d&

ZEA AHE Fert o

il

3

oo

2.2.3.2 AF 54

ofeh8 = AREAL 1 FF ARGl GRS 1A
Al SAdom 259 7wt 9| % 740l 3
[16,17]. TAA 0.2 o)), A-87(2020)[17]e]
W 752 AREARe] ARl thek A1F Gl &S v
A= 7P T87 840HH35]. 59] of¢hg 2ol
golut =42] 55 F8f A vk wf ARgAte
A A A A 7H(Social Presence, AR A 0.2 A A eh=
EAZ AZehs AgEm)o] soIr36-38]. 3ol AR
#Re] e 1A staL ofoll A9t Nhe-& Kol AL
4 7e= Y ©el 7?’%*’?‘% AES 2RS AR &

= =2
Az =gom o= v% w2 oo A4d 7w

B‘-lil =) 1ru £



474 HAEEEIAT 2198 A0S

Z STk 38].

33 F#7](Uncanny Valley) &4to] 1.
i SV EAE B sEe] FHE 9 oftg =X
A9l olefgt Aol WX
7H a8 i AR AlES AR ) e
g8 tv] &3k g o= A4 E, 71 J
S5 il AR AlFE AR ok Al ETH 41
AEo] oFFE] Hold 7)15S fAlst L =l AnRprt
T8 7VsE a0 TMF 0w ATEA Eabd vt
Bkt AlES AR = gioH42]. olel w1 A&
H|zke} o k-8 = 7t T 2kgol FEFS v A=
o] EA4o= 7pA4 m3 AuE Idavt vk

i
o
¢
+

u

52
%
=
(e}
S

e
Ew)
Ox
(o
il
>
Og)(:g
i)
32
&
—
o
w
»
w
-~
o~
s
Q9
iv:)

Yol A= ERRle] o] =3} Al A&l A7 Aokl
AFEAT) oohg i ERE AAA e

-

o4 rfr 2
jin)
r
)
N
)
%0,
BE

i)
T,
o
it
juy
ra,
o
>
=2
X
N
ol
ol
£
Flob
2

232 SR e A AEe] AE A% L AT
= 344 54| ofm@x Al Bast gek2s].

2.3 ZAc) gl Ze e (Latent Dirichlet Allocation,
LDA) EFrEs

Eouaee we o] ar volezie 71 4l

= AHE 25 YAE nlo]d(Text Mining) 7|

1=
< shEA vl ]l A FAE el A3 o

Bg gob GAHOR ofn) gl FAES FE B
Whole), E¥mely s F LDAE WIXE 3% o
K A ]

=
3
nelFo R B0l 549 dols
Egue PRe: 384 B9y
8 ]

[18,45]. LDA:= ©]l~Egh= v X
2= A3 dlolg = Wakeko 2a) A EA|oA] ot

A7 AR RJA, 1 Ao Wgeo] FAlA] =
T A s T8 7= AdEste] vies 54 9 7]

PR A FAE RS BT 5 SIek46).
o B 7|9E 7he] #Ae] wpe} FAIE B
FALe] RS Arss A AY FEES v
shel golsteh47].

SRR s Ao Ene) 8 Agshe

Ao F8gH), ol AR 9 e 27 F 7

2 RRY 5 odeh AR, AR A e g
sh= Q1 Hofe] AL Telstel AT 15 A4
She W] Stk et ol A Al welek 3}

AollA ApRiutet Adolgh 7]l SAG AR Ue-S
SR Aate] /IR AR FHA ZE7E vk
FE AP B2 gl ARE EHsPelE ofHrke
sHAIF o] EATH48]. EA =, Griffiths, Steyyers
(2004)[49]°] A7"9} Cao 5(2009)[50]2 Arun &
(2010)[51]ellM AIRKSE #&e] B 25 AAeh=d] =
e T dugss ¥4~ a9l RY
Idatuning 7| AN A Algate= 71EakS 8k
ol glrk. o) Exa F% FEo]

gt dolES widaTo] 2 B ofn| 9 WIS
gtel 7hssheh52]. whebA] i Aol A= LDA ES R
a3 7IHS A-8319] ldatuning gho] BB 2 A€
Evle] 5 FhasiA] md Ao} ofjehg 2ite] A

FaHgol GEE AL = AnlRe] B4 AE 5
4w 873 54% wEsus dn

3.1 A &4

B AT E AR ofehg 23 7 szt
WAL o ghg 2ol BES
23ko] Whgahe At 23] £1%00) tiF AHEA}e)
AAA, A5H, AAH we- L

do wE Aead on Qogth a9 melg



5
=
_,*9
f
e

3 gEAG W

+49: Joy For All Companion Petsol] 3t ojul& g {H-=

475

EE 2 A o)A, AE5(2020)[17]0] A|eHet
AHEAL-AL 717] e AE e 4

g A 1 d AH|RE9] o8 AJ+4 A5 AeS
E3f oyt O]x];d AR Q54 0SS F=XE

RECESS

A W RAA ZHol| A AR, o]2]3 As el o

FS X 29018 ARkl AlE 9 ﬁyg ZHow
erol 21l A IE} o2 913 ¥ A m g
ZAlAES] ofehg =R A e A} A7o] w1
41 el HOTEIE BB Aol ofls} 2ol AT

LA skl
ATEA 10 el HRESH 2EE md AvRket
OHQJ:% 257 452kl g HE-2 o
w $k2] Abw o},

ATEA] 2a—c: T2 Eojdt =y RS 9] o8
250l gk a) JIAA, b) A 2 o)
A BRSO ghA] A 9 5y

A SHeA v
ATEA] 3a—c: =13 An|ARbe} o kg 25 7F Al Akg
BEE A= a) AREAL b) AlFE R
c) A 5438 FlA HES E9

3.2 H/H T;H/\LJ,], x]_E /‘;(1

AFEA HAS Yl - A= Hasbro AF] Joy
For All Companion Pets H#E2 AlFof o=
ZFopA|ep agfo] FEjo] of g RS AT o w
AARBIRoH, 1 o] v Ak 3A, o] AlFES
Fig. 3¢ A% 9717 o] AAlel= viel o] F eplsol
wmdSolth EA, of AlEe] 72 $109.99(argo] =
) ~ $129.99(FebA] 2H)ow TR arvte] AlEel
af Wwed AH|RbEe] AAA o] T4 edof o] AlES

FA g mE o= Adsgih AA, ol AL
o|EoA AujE= wmdFol S3bH of g 2R Zﬂ%
7kl o] Bal=e] tigh 2l it f-AakAl AA ] §
ATk opmkE- AA o] At A A= 7}” |23
S AR FE BAEkAL Qlo] W ATelA] ok
jRE0] AlE 2 HolHE A7 AR &8skl 9l
TH531. ofoll wel, A= ofmkE fAbe]E
(Amazon.com)o] AlAl® Joy For All Companion
Petsel] thgh v ZH|AHEE] 24 HolEl & A7 A=
2 AQgegict Aks 75 B #AE 98] R 228
(rvest, RSelenium #7]#] 5)& AF&3stgon, 4142

rlo

%%8}913}. ﬂw‘:% & #@
R

T3S &-85ke] html
A

g9l 20154 11 19958 20204 12€ 31
A 9] o g A7k E% Companion Petsell th3F
2,94971 9] W= AnjabEo] 2k 2l WES A5
(Crawling)3}3ith. ©] %, Python 3.9 W& AL-&-5}o]
Fol= AAdH A & AF 2FH(1077)ES AASHAT
T3 2 A AT AR AR 23S a9
onw ZH WEolA 60th wRt A The] 7] =(,
teenagers, 23 years old)7} 3 2#(19271)E Al
ATt ol gh A4S Bl HE A AHSE AlF
2B x 2.650710]0),

Fig. 3. Packaging of Companion Pets

+ 712k 20159 118 19220204 123 31
Holg +8 + O OfOHE 2|5 (loy For All Companion Pets)
. ERREEIHY

w2

s, low price -> low_price)

HE B4 + HX2[8t0 HE|Z CorpusE TDM(Term Document Matrix) O.2 #2h

. alﬂzc orpusE DTM(Document Terr rix) .
. veSparseTerms &4 ALRSH0] 2 xp(
. R(p:mod\ LDAVisTH7|X|2 (DA

s1egy
(LDA)

Fig. 4. Process of Text Analysis

3.3 HlolEl dAe #A

Bl ~E 7|uke] H]AE dolE 2 47E a)Hl T4
W8] fl= AS5Hke]l =AY )7t fl= =817t
AT 7HsA 0] oA By A AdE 7] $18t
o] JAe] #g& AAoF FrH18]. & ATelA= tlo]
HE dAglstaa v 22 AakE Az 3,
tm 37|14 & AREste] 24 HlolHE wolo] vels 1t



476 YAEEETAT A19HE A0

oA ERAFUCE o] F ERE W52 R TR
ol W textstem 714 5 HARY ofn|7} Zo] ¥E
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Table 1. Frequently reported words

No. Words Frequency
1 lifelike 973
2 talk 858
3 elderly 821
4 delight 798
5 cat_sound 763
6 dementia 611
7 calm_down 457
8 living_cat 334
9 nursing_home 332

10 alzheimers 280

11 respond 259

12 soft_fur 254
13 worth_penny 212
14 beneficial 204
15 lonesome 203
16 name 199
17 companionship 189
18 enjoy 187
19 toy 186

20 robotic 184

21 event 177

22 interact 176

23 battery_life 173

24 entertaining 171

25 blink_eyes 167

26 dead 167

27 mechanical 167

28 facility 164

29 grateful 160

30 turn_head 155

31 pat 151

32 noise 147

33 puppy_sound 143

34 delivery 138

35 assisted_living 136

36 replace 135

37 house 134
38 stop_work 129
39 memory_care 128
40 cuddle 126
41 refund 116
42 take_care 116
43 loud 109
44 laugh 107
45 visit 107
46 expensive 106
47 roll_over 104
48 lick_paw 103
49 touch 101
50 living_puppy 98
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Fig. 5. Results of LDAvis

LDAvis 275 Al 7H4 0d W& 7]E 22 & 9]
719 = 12702 A2|d A= Table. 29 2rh[64].
Topic 19 Z$oll+ ‘broken_hip(A=0)"¢] e} 2 A
FEelA ek 2R AFES AR AFEES A}l
A% od AHRGlEo] EEEH AT T bought
this for my husband who had Parkinson’s disease.
When he was in rehab with a broken hip, it was
with him all the time. A= 371 Hol & S
el o] AFES Friglol 8. wlo] ke Zd= A
%Oﬂ A= m o] AlFe] A 1] S A .

gh, ‘bedridden(A=0.5, 0)’¢] Fd3t] A|FS AH&-SF
= Az FA9de] ofH 94 WAl e Ak
E=2 YEelY ‘physical_distancing(A=0)"0] &5
o] AFE o] EAFES ELHIR ¢t EelH AT
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Table 2. Words within each topic regarding lambda values

Topics Topic name A=1 A =05 A=0
talk, delight, elderly, talk, living_puppy, small_size, whisker,
lonesome, N . ] .
. touch, bedridden, physical_distancing,
Benefits for worth_penny, . . .
. .. lonesome, delight, broken_hip, authentic,
bedridden consumers | living_cat, .
1 L . . blink_eyes, elderly, presence,
(Social presence, blink_eyes, robotic, . .
. . . worth_penny, engaging, bedridden,
economic benefit) living_puppy, -
o turn_head, facility, fun, heartbeat,
turn_head, facility, take_care living_pu talk
touch — g_puppy,
cat_sound, lifelike, cat_sound, lifelike, synthetic, beneficial,
elderly, beneficial, beneficial, enjoy, fascinated, enjoy, house,
9 Social & emotional enjoy, delight, talk, house, elderly, hospital, meet, stroke,
benefits living_cat, house, living_cat, visit, bonding,
dementia, soft_fur, soft_fur, blink_eyes, emotional_support,
blink_eyes stroke, facility visit, sleep
elderly, cat_sound, elderly, battery_life,
calm_down, delight, refund, calm_down, offend, turn_off, attention,
Negative responses | battery_life, lifelike, noise, puppy_sound, peaceful, advertisement,
3 regarding functions & | dementia, name, cat_sound, expensive, slow, volume_control,
price refund, noise, name, roll_over, veteran, disabled, refund,
puppy_sound, entertaining, hospitalized, negative
alzheimers wag_tail
g(fjihl;(? gledr:flntla, dementia, lifelike,
i, ¥ delight, event, toy, joy, light, proud, arthritis,
. .. cat_sound, A K R
4 Gift to the cognitive calm down robotic, elderly, faux, dementia, low_price,
impaired for events A ! soft_fur, calm_down, size, invention, novelty,
living_cat, soft_fur, LT L ;
X cat_sound, living_cat, artificial_intelligence, event
event, toy, robotic,
. grateful
alzheimers
nursing_home, nursing_home nursing_home
lifelike, talk, delight, Sme_nome, ine_home, A
calm_down, medication, opportunity,
calm_down, - e
alzheimers alzheimers, lifelike, no_vet,
. o 1k, delight, r rechar; 1 T
5 Nursing home Usage | cat_sound, respond, talk, delight, .espond, cecha geab 'e_batte ¥
worth_penny, interact, weight, lucid,
worth_penny, . ! i’
i companionship, nursing_home_staff,
dementia, .
. . expect_feed, invest, recover, cancer,
companionship, R . .
. nursing_home_staff parkinson_disease
interact
= ) = = = - _
5ol od AR o $hE BRS AAE EAlehe A Eeu oju g Es e S| ok AlghA Rl s
AX Y A 7}sh= Zlo] SRIEJATH(E: T thought this oA of¢h-§ 2R-S /\} gk Ao ® I ATH( Al

would be perfect for my 75 years old sister
almost died from acute kidney.
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It has been a

o e iﬂlx}* ]
L

3\ ‘1 =574

‘We worried about the time mom in a nursing
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visiting or during the periods of time with no
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QA @Y ol ghgol gl Al sl olHyrt
‘beneficial (A=1,
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benefits’2 ™3} T}

Topic 3914+ ‘noise(A=1, 0.5)7} E&3}e] =13
2|27} ol ghg RS ARRSIGE W Ago] AR
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 doj 5 e B R delder Fdsls
on® il AR} ol ehg B3] eF]o] A}
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Fig. 6. Multidimensional characteristics of the interaction between consumers and companion pet robots
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