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Az 2R FEAE FAE I

W 5 031) 2l 3 O|2> TN %2) s A o|N2)t
AMEdstn 4 AAAAFY AEdista A2shsp
B AdTe AR 2R AEAGOA 2R AR ola AAZ A FFo] A Al NNA = ¥
& BlstaA U olF AT APIME AT FoiAEel 2R vt AT 4uAg s 22
ol 97E YoslT ARG 9T YFL YFOE AHT F 2o U AFE Wl A3
B gL 230 0RE AL AT YR A9, LR ANSE AR 9RE Al =
2, 0F AAE B, oFol Ul olPH AT WSS A Qe n A% 20E AAsA oF =
2ol ofg Azte] BHE 37bA SuolA Stk A, 2R f53 ARl s s, 24
250l gk A4E fredat AA4, 18 2510 ef= AT AF ot tiste] &7 AAE of
YA A=A & € BFolA 2ol AltetA] R& WEG A o

/ AT Age) A 714 =
s/ | AZEitn AZEgon 2 g 5Y EY ol WSATE oldd AT Avke
WEFY oF I8 W) meb 23] g3t ATk BEsl Wgel W @ 4 oks 2AE A
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Aol B AFE wdve Ade ZRo] AAH AEF el Wusle #ee T SAAY AT 2R
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QIX|nfst, M33H M4z
A e

AT A3AT 71eo] F43] TAHWEA Aee 7H] 2ol %7 Ao o] S0} 3l
2 & P4, ol o=, KT 7I7HAY 9 £pE 237, ofo]Ee] Alg] g1
Aol Wznjep e ~ntEZS ity oojdE: JYZNA A AREHL ’\Jiﬂ
&5 st ok old st 7|ek %"1]% o] AERER ofuzt A} HIs=dk FEivt e
wolE BRE JEEHC vt WA HEHA Y. dE S0 £ZEWAY] Ay IJr
Q0] A A BAMA wzko] Jhssie] <, g, @2A] Fofe FEEHI U
(Andreasson et al., 2018).
ojo] w} JIXEL AMER el st Be 37|4S Holw 2RO 7)sl st 7]ty
E sl HaL FAlol| o] 2ioll thste] AT 4 A=A BHEA EhPurington et al., 2017).
olw A W, HE T Fo2 FHH7|E s, 2] JIAE B 2B F UThlee & See,
2004). & AFoAE AFe JidE BE FEe AAsAY SAlshs TEl #ARlol A
o] 83 B4 xAE YL Aolgt= Z|tholgta oISk thMayer, Davis, & Schoorman,
1995). 3 A3 AFe FrEs AHEAR st Zlsdd tid oEAHS EolH(Lee & Moray,
1994; Merritt & Ilgen, 2008; Wang, Jamieson, & Hollands, 2009) A}8]Z 45288 F7HAIITH
ZHTH(Cassell & Bickmore, 2003). ©|#3 Al=eh= 7ES AA At 71A FEAOIA 1 q48<
=997kl It Hancock et al(2011)°] WEW A= oo ES] HRE Wolgo|an s AR
Aol Ao 2 YFL A 7t 2E F5ALA F2F 4TS i Yok
CASA(Computers are Social Actors) TN THY-S FH] HES Faf Qzto] A=A #2137 7|4
A& HFHAE A&t 7 S ™ (Nass & Moon, 2000; Nass et al, 1994), A& =}o]
o= Eekal It 2R FEARel s H8E 011:}# ST ol2dt AU =i A
ZAgoA e AE dAre S JPHAL o, 2R FE st A7t AukEdS
W T FE SESAL AFE Eske W i AT iAo s RStk A9 A
Hu 7AldA e f7E B &3] oF e AREAIA Lelal o] A AEstee
XWE Ak o= AFFE ti AEE e = e 8]lo] B 4 low ARgARA F
S Madhava & Wiegmann, 2005). ZL&]3L <l Z_]‘ ) A7 Fz Lol Al
okf& =S shs A R R A 2R AEARME 2RS4
& 4 dthal Ao (de Visser et al, 2018), 2E-2 WS WIS HAFE
(SR=v ?_]Zl'/] E%Oﬂ st AE =Y 4 Al FkSebo et al., 2018; Traeger et al., 2020).
Al #ARRE FEj) AAIE VA e 2R 7o fAYS B AADAR oAk
o] 7Fssltt. dlE 01, & ARgAete] w8E, e IYole +AYH 22 #E?
9] =5 FA3+= HHolgt T 4 AT Breazeal(2004)2 A7t =

q
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E71 S8l 229 AAdlE FF AEAY dFeo] dasidal e =Y 25 BoF
218}l 31 (Salem et al., 2013),
23o] FHsl= AAdolt TS vhA] Abgo]l AAAAE AHEshs A AR
Thal $HChBeck et al., 2012; Johnson & Cuijpers, 2019; McColl & Nejat, 2014; Xu et al., 2014).
of Z3o] ATk} AT EAE AHESE AT 2ol 0T BTEem et al, 2013)
(DeSteno et al,, 2012)7F 7k A& FRIT 4 Qlth FAlo] 25| 2 A2 <l
A, A% s AT ol L DIATsdem e al, 2019, 2R A o
B4 QZHLOM e dLsts 83 JTE FTHMcColl & Nejar 2014). ©]217F
2 QBT A0l ATbel ANl APH o
e AT BT 5 T G 22 BBAgelA 2ol K A} 23
2 5 918 SIsT i) UE kel bt
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(Hancock et al,, 2011), &EH &8-S AAs} & © A Desai
et al, 2013; Salem et al, 2015). 413} 37HAE (e,

=9 F, v &F/, TE &F; McCll & Kolling, 201492 U= 4 o R/ F7/d wet
NEE SEshs B0l BUsiThie, W TN BU AT 943 7S BT A 3l
& Kim et al, 2009; Sebo et al, 2019). Wt & AFoA = IZE ZE FTAGNA 2ho]
Qo) 371 oF 4% olFel A8 Hu el 2HE DA 2rl diF AT B9} o
£8 AranA Bt gIoR 2Re) ABee A3 Au B e 239 71%A
qREA o ATt 2R ABAGoIN ] PO ANG LA Bk

Eﬂﬂ

At BELE 22T AlFehs Ado] A8 2 F O M(Akinson et al, 2012), A& 43
28 & o] Q3 HSo|ThRobinette et al, 2017). ©]2¢F At ZH FT A B 9] AlF] A
7b Ee] R E I AFrE 2R AR 243 8AFA Fgst wEl 250 QFE Qlsty
AF7F AWEAS W O L {FE S5 ASE sk W tid A7 Fado] &of
A3 QAthSanders et al, 2019). Muir & Moray(1996)9l WEH At X A5 2kgo|x ZHo] Q
2 oL w 27 U3 AP ste] ZEe| Us A5} vrolAtia ) o]

s /e o8 3ol Jdou B dAFdies 718244 /\l 2"l QFoA HIRHE 3

7 39 oF A S A8 ATHMcCall & Kolling, 2014). 3 MAZ =g 2f/ 32

-

£
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QIX|te}, M33H M4=

Aoz FESO

of AFe Az

=il
i o
oot
rlo
fru
o
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ro
[
o,
ol

AME| uk(Trust Violation)

AFgE MY ATes EFeE ksl Bokol AT FAIVE Hojthlewicki & Brinsfield,
2017). 28]al YREH o2 AlE 9vkel Aol A S 4 ok ouf AlE] fulolgh BRI
9 ol #3 7INAE TZAITIA EeAY ARl ThA| ol BitelA] e AR A oHo

AHE-E]AL I THBies & Tripp, 1996). olgigt AlE] fukel tiste] TAlo] HolF = B8kl ¥
ek AlE A7 2REAT Ao, 418 outd tigh 249 AE 38 dadel tig
AT oA oF thFE S ThDitks et al, 2009). AF &3} FHAH 7)o AFE F53
AARE 7o g Al 9k oA gkt AEE Agste ASE 8] 918
A7 BhFerrin et al, 2007; Kim et al., 2004; 2006; 2013). oWl f-53HS 2| Fof] Z
oluf tildAll tig T o2 Gl HButler & Cantrell, 1984), AL F8& 715
Ee dde d2S 343 ATZA Ao H o] YThMayer, Davis, & Schoorman, 1995). T
g 2E 9RtE FA fedd FAHOE ERE] AFH FOHKim e al, 2006), T 7HA
ol whet 8% W DTk Kim er al0049°] ATl wEW 53kl sukgk A=) 9
FEAE A8 e PlFeEd de ¥AAQ adRtke AdteEA de FAHA
7} AF 8o § &xpAoldtia o) whE, AAA ) AHEE AF u FEolEs A
HerozH A= FAHZQ aFEeh A ks Ao TN WA= AT ke FA
S 1T F ATk olHT A= FoAL AT o QIZF kA

QI ZAZE BEA R didBA A sk AE el fAeE
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ZHo] itk ol 2RO A i A 2EEE Ffie ofolot 2R A 4
5 A8 55S S7MIHKHur & Han, 2009). 3 Hoff & Bashin(2015)°] W=H o Q1A ol A
Aol FaFe 7A = B 840 A o 71A19 Zle 7 A= S v Aot
I g & Bl #3) Yol 44 Fo| AFdoly, &F gelW, 43 N Fol 71E 7]
gk Alge] FFe 714 & ok o3 259 63544 SR 2R gk QIxre Alge] BA
2ol JaFS v]E 4= QO m(Salem et al, 2015), ZEol Tig AlFE ogA 3| EsH= Ao] A

O
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25| Oigk A fuk o]Fo Izt HEAgo] AL & £ F F
3 H&3 ols|7} B RE thBaker et al, 2018). A 3E-o Aol tf
u, 1 285 FE}] 3l AR dFol o]Fofx Fof A= FEOZN Ao ThFerrin
et al, 2007). L83 AEE 3837 et Atdaty], oF FlE], theol ol 35S oF
£3}7), agal WHete AL 2dste] B WHEC] UthKim et al, 2009) 2 dAfdAE

AP Aeks Faste] AA 27k 4l 35 g5 F3e 2AsATH
A WA e 2ol 2] AR tisl Attt 8 (apology) Tt T ‘ﬂﬂH W 2l
5& JASA & FRA(denia)dH= oIt o]w FRU(denial)> Fo|7F HE] AR
I AYEE Jsolgtar FY8HATHKIm et al, 2004). olH T A1F] 35
2 ME YERT Fuoli et al. (2017)° 2J3FH S|ALA] BAE 4= Sl
(denial)©] AFKapology) BTt 218 3] & B &}Holgh= AFAAIL & 2
Atkapology) B0l Bt A7k 14 SN #A 63%1gnore> 9500 A 245
AT 237} JThEngelharde et al., 2017). 1Y o]H 3 P52 AHapology) &S &
M7 BSE @ o |HoE H8E 4 JAOH(Fuoli et al, 2017), F71HQA #
FRl(denia) HTF B @ AElS wejsfordt Aolth =g, oF F3d w 4lF 3
ge4o] 2o 28T  the A7ANE SATTHKim ec al, 2004). 7T EHQ] A5
AF 3BS 37] Y3 ol fE Adse AvezE 2R OiF AHE FIIAI7 FES}
Al Bee A0 T ANATHHald ec al,, 2021).
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B el BAe otk 23 AEAFld 23e] BF F¥o) teh 2xo) B e B
bl WA ol Bate] ATHI 2ol s B Ao o] =9 sH Aoltk
OB Fols] s 2ol LRE Yo W WANLS AT 22| AF we ojud
Gao] WASH=A theat g FHES ARSI

M1 2R0] ORE WANAL W), 2o N W) weh o] i 2zre] A
Yw7h 230] ASalA e mah Akg ) Eold ol

2 20| ORE WANAL W, 2R A3 o) et 2ie] B FHL 2
2ol AtehA] @& Wutk AHE o) ol B2 Zlolk

M3 2Rl OFE WANAS ©, 23] AHE o] teh 23] Yo LR
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QIX|te}, M33H M4=

et A AR ¢he wET, A o YA A Aol

o] Il st A= FAXHSZE HRI-Trust Perception Scale(Schaefer, 2016)& 283}
e Aol 7 ARE 2R i V=S S eH, A4d sHe 54
gk Mayer & Davis(1999)2} Kim et al.(2004) AT-5 Faste 7" F53838 A& 3]
28 59 HI1E AASAT T8 0F A3l sl Perceived severity of technical failures(Weun
et al, 20045 FaLste] Qo] 7= L7 AAAES St 2iel o Ao HES
R o)AF B AF= A 2Xo] FuAgse e T 231 dFl U
s AR O 335 B g53oE 5 BHAACEK sk 2RO 7T HT °]
ojd = g FAstaA Ik yoprp 2RO FF FFS A F3AGSh=H oAka

o 9Fe A= 7ede sk, 2RO eid wE A AEo] U] AHE wd

_EL

A 259 A5
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Aetistae] Ash Foln, Aefsie 2
st th F7EARE Q18 Al (between-subjects design)
= AR AZsl YA Fols= RS A
Aeg 109 AR 6330 35, o 298] HloElE B0l AEHATMean age = 208, SD
age= 16). F7HAES F2F BIols BF F5ogla A os Fojsglon, Aetistn
Alg]ska Sona-system R-pointl| Al 1 ZHRAE Fof @94t
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AT FAREL 28] Fo] AxHloz AY HAE S Qualtics HAIE HIAE AF
Agkom Jrte 9lo] &o] RS Ak L =iol tig A AECEHA I Al
A A, Ha 2R OIg B E(propensity to trus))2F EEAAY 252 7P digh W Sentity
belief)oll Thek A& Pty & A7 TFA AHEE v RS dAxAlo] =9n2A
AHEE RO, FAE] Al thste] HEd ARE AFH & F A=A date] APS
Atk A9 g A 2AHA FFF A A, AP FAAES e 250 A

=4
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dgsiFA17] vyt e OLIH wolth I3 B AfelMe SHHTFEA
| F aA A o} AtsA] S wWE RS Abet
oFe] AYE U Aol IAsE W Aleg, “HAFSFUD AV AF &= W
ofafiatA] XFUTE)TEA, U Aol opd & ddlelgtr Tk R ARleg., “FHOl
Ui AlngA 2 =4 ZsUdh meks ey os AliEstste] 4381 thTomlinson et
al, 2004; Kim et al, 2006). I3 AHSHA] v WHOEE FRleg, "F< do] YolweA
AU, 274 vel #do] opdUt)Hyl 2F SFES AREA ¥ v 5 Yo
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A4 FA7= Ue 28 44

E3 9% s} dA

o7} ehd e o] Z79 = FAl= drhy

25 o, oo}, 27 15717l ok

AUk dri 2 & 5 AP

25 ARG &gl met g T A% & 4 Qlo].

ik 7L kA

28 12150 0] ok,

RIZH a9y, & gye]. 39, ddET]dE ASE F A

25 a8, 954, 1oy Zh g Sels ARRE 5 Sldth
IZ duht A detol skA)

25 ShFol] FHoA WA vEH =)

T a8 G, WAl BaEs| ok sk

= ofy, WAarel BaskAnt 42 A 2025500 HESHEF 3.
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QIX|te}, M33H M4=

E 1) A oY =H =25
g5 7 o5 7
QAZE . 7L Al
=7 o F 2R 12150 2ok
AFh Uizt onl ASE uis), AREA|
QAZE . 7HAL dwlA
U5 ALl ov oF 2. ol vlEe §50F
AFEhH W7t ofrl AFE el AEA
QA7 7HAE dnpA)p
TE 7 281 . (&
Apate= AHh U7t olnl A4Sy, AREA
PSS QAZE . 7L Al
=g O F 2R 12150 ZEoF
AHh AsiA wigkal, Fo] AlzrE sl
QAZE . 7HAE Al
95 AL omH oF 2. ol vlEs &5
AHh AslA vkl Fo] Al11E sl
QAZE . 7ML dwlA
TE SR/ 28 (FS
AFh AsiA miekel, Fo] Al1rE 9l
QAZE . 7L A
=7 9F 2R 12,150 SEok
A - ol U AFEolgta AAeEkA] ol
QAZE . 7L Al
52l om & F 28 o BEE §X0F
A - ol Ul AFEolgka AZEkA] eFof
QAZE . 7HAE Al
TE R 2R FH
A k= ABh ;o ) Aot st ot
B QAZE . 7HAL A
=g oF 28 . 12150 2ok
A (-
QAZE . 7L Al
vl 5 o] &F 28 o vEE §=0F
A (-
QAZE . 7L Al
TE R 2R E®H
CE RS
AZF: oFS drht A ek &R
SARS ZH . R0 249 vlEd H
2E . 7ML 12,1509 9]0k

- 212 -



Wsel 5 / 20| A2lEl= WSO 01728 ABAR 0lxls HE
2 oo o) AHE A 2t BFS A8HET Aty ARe] BU BL FYsE oF
o §3E = OF A8cg, FIW VIS AT B W FIT S4E AL 0= 7,
o] ©F frdleg, AF) 1ol drhm B w, AF] FENGHS FHekE 7)), TR
OF Feg, ABY AZIAE BUAL W, o} Y= S g 4, ZHo| A B
of el $HIA We A9 HZ Agsdc olF O BAAEE E 13 2ol 137}
A ZAEEY 37 OF 8 x 2Rl LFE FEI] A M BF K8 + 1 BAY
W 2 37kl el BARIE WEsel BRI ARSI Ak AFE S Ue 23
of Wi A ABE oYl = LRE WA AL T AT G A wel 9o 2
AR YA BaEE %2E U 594, o4 FolAt old BaelE %28 Ue F9NL
ARSI W b AR JEE HYsEe Aol PANR da EE o4 Ba
J2 5ol Ue S AFAAT 9% AFE v F Ue 2R ¥5E YA F
AR Ee] QA GIRE Hlsly] A% MDA ATH WoF A5E Yrh ofm AsesA B
Fo4 AT AP ofF i) U UE FHe] ek FHUSEA HE
BAgol Nk A, 23] FHS A A4 f5U% 44 Teln 23] 2Fol

Wi 252 gig AFste AEFHAS =435 Yoty Propensity to Trust Technology Scale
(Jessup et al, 2019y Faste] 3F 29} Zo] 7}A] EFOE o]FoH Abd AES HAASYET
sd AR AER1 = w 28A ¥, 5= w9 23t SAseH, VesAEE o =
3.26, SD = 0.76) 1At oW AE 4= o =Y st FA 4 AHEEHJIH. FTHAES &
To] A4S F2U5t7] 918 Cronbach's a = 86EA AHAL EFFEH L, 7| EFAFE m =

3.44, SD = 0.57) o] Ath

=843 259 7PaA ) i3 WS (Entity beliefs)

94T A5y U tete] HE F JdeA WEY AZe SRk A &
of tigh Ads SAs] sl H2ok o] ¢7HA EFo® o]Folx AR HEo® 7 YAE
A g Aol IPHUAT. TA E4& st 4 — 1), 2 &« 33 — 2 F), @H — 37),
6 & 68 — 43, 08 — sHoE WIste] ARSI T EYAR A5 M ik U
2 Dweck et al. (1995)°1 ©]3t A F(intelligence), =5 (morality), Al’doll tg L world) s =74

at7] ffsf wEolx H=loy, £ AFolME Fedd A AT S8 =Y

o
&
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Ysg 5/ 2Ro| M55 HS0| Q7h-2R 454800 0|Xl= g
(£ 2) 38 48 =¥ (A1)
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o579 A7
1 o] EAZE AR UelA dolutha, Ui o] B4 thet 2ol 1ee Aol
2 o) BAZH A ol Ao, Yz sledF Bhes) o] LA @ Aol
3. 0 BAZE AR el Lol v wl$ B Aol

A 5ol it Tt A9 2 M, Cronbach's a = 852A] AFAHAL ElF3RL 7EEA TS
(M = 3.01, SD = 1.08) °|Qdt}.

AR 53 A2 A(Perceived competence & integrity)

2RO fF53S A8 flote] #28) o] 42 FOE o]Fofx HES 7H YAE HEER
s 720 A 53E ZA3 Mayer and Davis(1999) 2} Kim et al.(2004) AFATE
Fastgon, B At HA s MFste] ARRSith A £4S flstd 0 — 13, @
& 3 — 2 H), dd — 3%, 6 & 64 — 43, 0 — R HEs] AR o
Cronbach's @ = 81EA] AFAL B}FEH 7EEADFS (M = 3.11, D = 1.13) °|¥Tth

22 A or 2RO FAPS S| Hst #Esek ol 47230 o]Foxl AES 74
HAE AR AAEIa sl 1 — 13), @ & 3% — 2 A, d¥ — 33, 6 & 68 —

A, 7" — stho g wgkste] A EA el AHESHATE Cronbachs a = 86EA A1F/EL B
‘6}9251 7NEFTAEE (M = 341, D =1.19) o|RoH, F5H HALE AE & FHdA
HATH=0.59, p<0.01).

oL

O

i

frodta A 719k A2 (Competence & Integrity based trust)

25O AE & P g FAREe MIHEE SH3H7] 95+ HRI-Trust Perception
Scale(Schacfer, 2016)E FastHom, & 29} o] siEato] tiste] Al 3t o 77
Aol weKLeung, 2011) 10% TIE 118 FAE A% (1 = 0%, 11 = 100%) DEL A8
A BAE S8k (1 &2 & 3 — 1A, @ & SH — 2 A, (6 — 37, 7 & 8FH — 47,
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QIX|te}, M33H M4=

© & 10 & 11%8— sH)oZ HEste] AFE831920 Cronbach's a = 8924 A1FAL E}G3l9
71& %— |3 (M = 32, SD = 1.12) °Ith

715]'% HOZ Checklist for Trust Between People and Automation Scale(Jian et al., 2000)E Zk 115}
of 2 °ﬂ e Aoy e T3 AHEE SAsAT. E73 2ol sEF diste] 74 =
AE HAER APsgion, T/ 245 fstd 0 — 13, @ &« 331 — 2 F), dd — 37,
5 & 68— ), 0 — 3802 Walslel ASET PSS S50l NS4S Ha]
A3 Cronbach's a = 85ZA E}FSIF L 7IEFAFLE M = 329, SD = 1.22) o] oH, F53
of 71k AZel Q2o 7Iwkek AEe A2 =2 Z8BAE BHATH=0.68, p<0.01).

L2579 A7} (Severity of failures)

2329 957} A BolAolA Loldthu AT, FelAe of 2| 0FE Aoy
AZeA a8la B shde] A=l oAwE AE SAI7] 8N Perceived severity of
technical failures(Weun et al., 2004)% iLj_*S}O:] ®29} o] s YAE HEE 7R EGE AHE
StATh F7HAbEe] SHe A= HARIS] ARk Cronbach's @ = 892A EFFEISlaL 7=
AL (M = 229, SD =1.18) 01931@.

oft

A =

A3 EAE 235 A SAZ Al¥ v 2(Planned comparison) S 3k E33 o] A9 U]
(contras)E T3t A4S XYttt AR F5T HALS 7INe AEd A= A
W(M=3.46, SD=1.06), AHHeHA] o Wlm=2.88, sD=1.165 HERHJH. A4E frs ?‘aﬁr Tk
Ao Al wi(m=3.45, SD=1.09), AFEHA] 2S wWamr=2.89, SD=1.14) 18]l QF AAA L
A w(M=1.92, SD=1.13), AFL3HA] &S Wm=2.64, SD=1.13) °|H2H Al 7}A HE &
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(Abstract)

The effect of trust repair behavior

on human-robot interaction

Hoyoung Maeng" Whani Kim? Jaeun Park? Sowon Hahn"?

YInterdisciplinary Program in Cognitive Science, Seoul National University

*Department of Psychology, Seoul National University

This study aimed to confirm the effect of social and relational behavior types of robots on human
cognition in human-robot interaction. In the experiment, the participants evaluated trust in robots by
watching a video on the robot Nao interacting with a human, in which the robot made an error and
then made an effort to restore trust. The trust recovery behavior was set as three conditions: an internal
attribution in which the robot acknowledges and apologizes for an error, a condition in which the robot
apologizes for an error but attributes it externally, and a non-action condition in which the robot denies
the error itself and does not take any action for the error. As the result, in all three cases, the error was
perceived as less serious when the robot apologized than when it did not, and the ability of the robot was
also highly evaluated. These results provide evidence that human attitudes towards robots can respond
sensitively depending on the robot's behavior and how they overcome errors, suggesting that human
perception towards robots can change. In particular, the fact that robots are more trustworthy when they
acknowledge and apologize for their own errors shows that robots can promote positive human-robot

interactions through human-like social and polite behavior.

Key words : human - robot interaction, robot failure, trust violation, trust repair
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