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oo e B9 wYel Edh EAE ARE Hel M FEAOR AT o)t =54 A9
o B A 5 2

2
o] FaAs FHshs A71AA B ARk AolH, E3k Al9} Z3e] 2lst ¢

t WAAR Aol sk e (13120 7% AdA YU 1342
Q17 Rok RS, Asksh, QA3 Feb) &t
E-mail: djang@gachon.ac.kr

- 169 -



QIX|ntst, H33H M4=

A

AFATE A Aol WA o el F47 8 AXHL Yok v 2
5 AFA 5L ©<ed] AR HES(Borowiee, 2016)3 A 2x(Newborn, 2012)E T 2 +H, 7|73
2 A% GBS FUSHE SEIA 1 593 o] 2T 2 AFAE
S wEA sgo] g A Zso] o] loH, T A9 A <=
AEE dolx7] AT 1 g AR o8, BE 18 T wokdx
& 7o) ol WS ME & Qb 5 DU S4Y 9YL Folwn gk 7}
g o5 RofdAe oln| ‘@aAo] Arelghs olF9 UTA TS T oI 2 2o Z‘l‘i‘r,
BAg 24, 82 dlolg #Hg] To| o] FoA L UTKDash et al, 2019; Ayasdi, 2018). T3t
ool Q1gA5o] tolE] Tl § WA, A4l A]] A BT o] F2F B
st ofoll gk &2lA =9 A WPH UrkAFY, 2019). 7]l Hall AFA s BH Al
2dol} AHAY Bel A2EES A% st BolA olv] ) HEETL UthAjuna «
al., 2016; Kuncel, Klieger, & Ones, 2014; O’Niel, 2016).

o187l A8 84 Ropol AFABO) AR B FFAL AP He FAG, ABAs A
A% RE oE g e APY T = mokAaL Utk WxAY] EofdllAs JIEA
T E55 e o5 AR AQ) A FA, AA E7] S(electronic health record; EHR)S] K.
A 5o EAEC] A71=a thAdler-Milstein et al, 2017; Hollister & Bonham, 2018). Aol
A 7 e 4E 7 AHEEE va HANA AAZ AFEEHUE 73 ~(COMPAS; Correctional
Offender Management Profiling for Alternative Sanctions)”} UTh WHEF Al AAAHQ A JtsAES
s of Azue Zlolgh olfwon WAAe AW s o A VHEn
(Angwin, Larson, 2016). T AFABL ol Fr7ke] Folt s GBS 298 & dx o
FEE A7) Ao, AR o7t Bt IFE e AlElE 9A o3 AU
ATHO Neil, 2016).

ATl BdE o e g4 A tsal oA ARES AFATY 2E, Hol
B B 5 QAFAT M # AASS =it Ed AR fY A9 &84
o) ZA S 93 7}o]ta}01<HLEG A L, 2019), g AF ¢yt dlo]E] BE 52 (General Data

a1l 915} = o

@ 499} /19 A9 Al B ol Aol=alar g 1A
ol AFABS B A19S0] Bk £98 AFAHE Be

SAZ & Bede) gloke Ml wEad, £24 slol=a

A %P FS AT oA 97t A, olH @
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|28l - &l / Al2] oJAIAFE ciet SEETA o0t 0jX|s g -4 =Y 0|28 SHe=2 -

i)

g Ao gk A5l Bag AFlolt.
HCI(Human-Computer Interaction) 2 HRI(Human-Robot Interaction) #-oFol|A= ¥ 3A<Ql 2l
s e o) 2] ZEnt ofye} B, BY 5 oY AREIE HEA AdFASol gk AF
{3 d2atgol d7-E Bk Atk 7HE dlE A FAlpredictive policing) Al Z~E el T
HHE 9 & A= AA AEEY] AR 9 AP AFE dfx das
= 2 A5 B9 Ei5}tHVerma & Dombrowski, 2018). 3+ o7l
9] 3R tig AZe] Qo] AL} duEEe &
AAG BE QITHLee, 2018; cf. Otting & Maier,
3, 7 Aol ek B, AREARe] sty 2
UF3 T Wang, Harper, & Zhu, 2020).
RO HA, =YAESH oAk QI
Ch 50l o]FolA L Ytk dE 5ol TEHEQ2D)E =
Y 7]¥F o] Z(moral foundation theory; Haidt, 2011)2 =3l #g AAr} A9 7Hte] =98 &3
=Y ddo] 4 Fohe AME Wit =9 O] Fol FAske H =Y o] E(theory of
dyadic morality; Schein & Gray, 2018) GA| vl A|Z}S Tl ZE, AFAF T2 HIQAE o3
dHE =93 A4 Aol 288 vk ATHGray, Gray & Wegner, 2007). 7} Hj¥is} Z12)0]
018)& HFH =92 A A tigt 39 E v AZe Tl AWElon, oF 5(2020)
T 23 Tdolghe gl AR|2 25| RISt AR R nAe 9@ B =Y
o< o3l ATt
ojgig HEgolM & A= =uAYste #HE ol deAlT AHAEe] =94 A4 #
e sk, AA AT WL A Fad F e dTE s8I A
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QIX|ntst, H33H M4=

02 o]FoRt= FHrh o] thReeves & Nass, 1996). d& £, AFRHEL AFE] o3&
5 ATF] FaatgoA Yehhs @4 94, yigd J3ay 78, s 2
o EMES HOITKNass, Moon, 2000). CASA T HTHS HCl Hopol| A &ilbs] 851 ¢lom,
= B AZATH 2L JAFA YA S rtificial agents; AAs)S THie ATFE9NA 188ttt
(Malle et al., 2016, Li & Suh, 2021).

Ty Aol gl Ao A= CASA HrYdol AEHA Fe AR TEEL T 7}
g 22 AFME daElFe] ¥ Az BFeta Azt oAAAS o 4lFEe g
2]& 3] 9(algorithmic aversion; Dietvorst, Simons, & Massey, 2015; Bigman & Gray, 2018) &/Jo] K1l
d oAk Atk HAZEo2Es daglFe] MBA A FAAE U AgsH AS5Fel= Bkl

ArEo] HFE Y Ago] M-S TS wEA doHEs S FIskATh E3 Huln
agojo1g)e QIZe R FAE 3% FHAFEE vluste éd_‘u% F3ll AFEEo] 1Al
ot =Y A AR S ARH, olgd do] ZAlel g vhE A ZelA 71R1IS W3l
AT 71Ale] 24zt 2A 7 AFRREY &8 7S IR AT EAg 2
500152 AEAHQ EZg Dy vkFoor, 1967; SHE 3] EXstE S 2YAE B2 19
< 2l SAEIEE & A Addshs DuElvh F3lA AREC] 7A A= FElF &g
of W& AHElcHe 9 19E Mk 2 7IdsHANE QAzblAE FEF Yo e

M3 E e W e 0FE Helstin

AEATe Qg d7= F= oAt AFES Ayl PAle FFE vHF lon, &
AT E=ZE o]’ 35 <ol Atk AFAT oflEhE tiAl= ARG A E3E THA
o= Ao HolgH, dF S° AEES ddstE ATATE 1¥A &2 ATATEG T

Al &) &} (Natarajan, Gombolay, 2020; Waytz, Heafner, Epley, 2014), A<= ¥ Y I1HTHYam et al,
000, B A2E, N 5Y, B AGH 2 A8AY ANH AFe AvkEEA U
oRIsl A= FIFs F= AOE BHIFUTHWang, 2017).

_O|L
=
Ll
e
l—'O
=2
2
e}
R
fr

2

ﬂé‘.ﬂﬁw “—H%M Hfﬂ pﬂﬂ](Moosa & Ud-Dean, 2010), %

(MacDorman & Entezari, 2015), &% 3] ©]&(MacDorman, 2005) 5ol 7%kl o] 7]‘@%‘3] =A
o} mEZE g Aol wWEN, BIg 2529 BY dAd AR T HIEYHAH O R Hridts ‘&
92 B33 =57 |(moral uncanny valley effect) E#7} B E7|% 3}5] thLaakasuo, Palomiki, &
Kobis, 2021). T3 £ AFeA F2 AFsHA 2 4 TY o2 A, 7AldA “AA= A2zt
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A, & 71A 22271 3159 2 e 22 F dte Aol BT 7] &9}
= A2 YW ATHGray & Wegner, 2012a).
ok Ay 239l slelsh AFolA ojslste] Hel, 23 W, 24 W4 B0l JojA AT
A2 Y] dHE o= obF o] FolA A XF O Z HQITHL & Sub, 2021). Li%} Suh®| 2
Qo] mEw, ejolsh Tl ATEolA selse] gel= <lzte] AeH AP, HelH 24,
¥as & A= =2 AR 22 QA AR (D=, 29, ), =484
2, 522), AesH (Aa4) PAEZ 2] T2 ole@ 2R olelolE ofqlste)
8% ¥ 245 i3] gMete AT7E JA DUS] o] FoF ThEpley, Waytz, & Cacioppo, 2007;
Cacioppo & Epley, 2010). =3+ oJRI3}e] Tk A7 #IEE A7vit & HEAES &3
U A7 el AHeST Sl Aes nuEsit

=543

TyAlEEe Qkte] Y4 A7, &Y 3 5 =Y #-bE A4 AUES g8,
T3 W(Kohlberg, 1969; Kohlberg, 2016), AFgHE2] =8 7](Greene et al,, 2001; Greene, 2013;
Schein & Gray, 2018; Haide 2001), ZL&]al &3} 3he] =Y 2 23 Bl 9] AFo](Haidt, Koller, &
Dias, 1993; Haidt, 2012; Curry, 2019)5 973}

HZ =YAEsHAoA Qe =YA A3 #ds) FE dATEe MEES A F A
2, = =Y % o] E(Gray & Wegner, 2012b; Gray & Wegner, 2016; Schein & Gray, 2018), L&
I & shes =Y 7|5F o] E(Moral Foundation Theory; MFT; Haidr, 2011; Graham et al, 2013;
Graham et al,, 2009)°|T}. =8 & o]82 AFREY] =Y A3 7hsiatet daiAtets %, 1elal
Aeliharm) P2k aJSE e, 7leizzh F9] sl 2S5, JlAF 43 ¥4,
S 1Fe e $¥ol fdua ARESE, 2ga A8 A9t o Addes 52 29
= AT FAR.

by
7]HE o] 28 =YAS oF =YHH Y 7])¥Kmoral foundation) 52 A3 3}o)

il

bl
i)
ox
do
(X

# wY z
Es g7238d 1Y 7Wo R $)l/EE(care/harm), 34/7] THfairness/cheating), Z/3/914] (loyalty/

betrayal), /52 A(authority/subversion), =9~/ 2% (sanctity/degradation), A7/ (liberty/oppression)
= AAsH, JiQlvit), B3tk FAske =Y 71Nk Aoyt =Y A wke] AolE vhEThaL
2T Haid, 2011, °] OB WA T =8 A o|Bo] Akt 3] FAe| AUEA F2
= 99 7] & /eSS S 2U8S AdFoEA Al HEE AHAsta o
M(Graham et al, 2018), AT F o|23 FHHF o3 =2o]E0] o]F AL JTHGraham et al,

2013; Schein, Ritter & Gray, 2016).

o
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QIX|nfet, FI33H 4=

E5 % o] &(Theory of Dyadic Morality; TDM)

=Y & o]&2 AR, g, 1Y T stabEel oa Fad, Izte] =Y Azte ddst
2= o]Rolth o]5L YA P Aagent), EYA FT5Apatient), 1L EY o] go]
g Qjle g QITte] &Y A7he AWt ide] Za AgES dAAE 2 39 sHE
Mg, T & A s8€S JHESE, 281 o st vheiEsE ANE 4SS

= SHKSchein & Gray, 2018). <& E9], AFFEL ojd 2Urt HuAGA

Held EYdos & FAE /A AN SHE O HuR39AE oY AdE wEle
aiMe 593 BAE AZsta g Ao|thGray & Wegner 2016). 9fukstd 17
A (¢]

Agsta, YEE 7, A 7= )

=gAgete] oy ATE T 8 AT =Y A o2 8JAE@EY v 2 4Y 5
T8 Wl g AElgt ol T 2tk AA, &Y 4 o|22 iite] ofg} Izt T
S =9 QA7kA] YA OgFE o2tk EAE =Y 4 o2
ToA EEsiA ZEET JoH, 53] oIz}
o] Wsleks FAES A% vF UTHWaytz, Epley, 2014; Bigman,
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Gray, 2018; Yam et al., 2020).

ojRlgtet =43 Y =z

W#o2 WA AZEKGray, Gray, & Wegner, 2007; <18 1>). webd ol o4
AR AZE7) A8 e 2ed Aelas A4E7)s Ao oyt

& & A

& 0 | Qs

@ ££) fotus
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'l
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0 1

Agency
(agl 1) of2 X|zte| Xt (Gray, Gray, & Wegner, 2007)
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2200 kel / Ale] SIAZNO) chet SHECIOIN 2I9Iabt DXl HE -4 £F 0122 SNo2-

@ Adal Aol HJrEﬁ A28 ATsE 23Ed 449, dolEre oJlskei Aol A
e seld 1 2B Ul o 2o A9 FEd o 2L 4 wUe A4 et
Aok AR 2hel Aol ol U Bksh As MEEE clelAA, 2 @

g WstE TR Al RattiYam e al, 2020). =F 7]A]Y] 93 =
AR gt AlEES 39 (aversionE AR 3 =& (Bigman & Gray, 2018)°] WHER A
< 71A7F =94 AEAS HEe e sk E 27 22 Agd 98, X744
A AZtE BAEE Fole ALE ol S A5t § S-S Aldsta Atk AFAIFe
EA A T Rl A&FHA oRIstE TE AT Al At ATkl tid A
s A 7]“1, T ol AEFHAE ALE WE A9ol® JFAT AA e o @

B ATE A A 432 Fi AFASe AAgel B =88 B B AFA
5o] ojRIsjo] w2t ofwAl WskslEA dopnnA BT WA olclse] AR ABAB
S AZE B9 SU% B SPol A A% Zolm, o WP} AFAse AAH A
Q9 Z7H8 WA Aoleks THES AFsAh

% B AFQ00] B2H BH9 dole], AFAT Lol FEH 4TS S mio U
of ol Az, <loja ejelsit A}uag § UzdA Beglen, &

’\Mﬂ&% o /\]'u °ﬂ7i Fond =92 TAE o o e A=4 A=A <

o
olN

o 7ML AFABO oJRlEE AFABel tal AZE B9 ST Az A4 5
7442 o,
o 7M 2 ATABE SRS ATAS At =HA A A7 Z74A- Aol
o 7H 3 A7 W9 s e AW Ee s} A3 AY Ao nHE
Qe NG ol
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QIX|ntst, H33H M4=

xiziel el 5

o|ol5} > ZHH Y

RZE 28 53

(28 2) o|2H o7 2d

AT W

AT R
2 A7E 5 A Mo 43 53 ABATY U} ABAT =Y Sl tid A

of HAE FEe 2ASAT: AW Ao Aug o Wetele] AT7E 95 ATA Sl
AgEE e 2] B sl AR T4 9 Ak @ ARl Bus AEw 9o
o, ARES gl AR GFL vlAE A okl B, 98, WE Fokg AT =H
s} A Azto] WAE Fgo] oW YA o YojUEAE Yok st AZH
=uAeEd 2d5AZ4E B9 59, A48 4F UL P 2 PP

(multiple parallel mediation) F2-& A3 EA519Th

A FAREL FARE oRlshmlefdlst U0 R Urold, AU B8 74 JAFAE
Sl g At =EA ek AlEE AAEYTE BE AFES AU 13RS
st g w7l HRAEH ¢ o} 7”54) A, AUEL 259 9w, HF HAEEY 2 SA WY
AR FAYEon, AY WMAES T AR HE HEES FO
2 Aol 7gd olfe 2 5 2
NAl SAlel EoE S dold F v ARG 29s WA fFelty v FA 9
ATE YA G o= T AFNME ol HAR Aol FYHAR v AThWaytz,
Heafner, & Epley, 2014)
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2u1 - Johel / Alol SIAREHO| cHet SETEIM oISt DRl HEF -4 5 0|28 Faos -

2 AES Aoty 7Y s ol A 55 2 A= A thheeps:/firb.snu.ac ke
°] WH3&: IRB No. 2110/002-017).

oAt =28

RE A% Rl danFl adein gos, WFel A N9 LT ARZAA
o2 ANAUIS AN B R, AT FolAel S w7 5o

v EH7IER 71 Zdke] oy 2 A9 A4l Z 2 73)(Schoemann, Boulton, & Short, 2017,
url: heeps://schoemanna.shinyapps.io/ mc_power_med)& 3 =ZF o, Al A3 Ad o ¢F 200
HE AE T PR 2 2y

el

Azg ojelsh

AY 2oz APHIAS Yehol AR HeldolAs A7, dojzoz ojels A
AE L8 AFHAG A oiske] A Yol U AFAFY B onAE A
FAS 270 Adelest A ANSIETE A8 194 QAR EAsE 28 e A
Py A oA Gt ANFHO(<IY 3>, AP 2, 304E AFAF oA
A AR ASHATK<TY 4>). WISt 249 A, BE APIM AWH 247} gl
HAH oluAE AR FARENA ANSAT dolF ool Ao o] AFA e
BE U ArzEE AT AASHL, Avele o) BA €A Bk Qg

oAtk 71 ofQlst 2AGAE A5, AL S APA olFL AT W, woels =4
SIAE KILT, KIATT Zo] 71AHel o5& AT EF oJols Aue Lol B
B AFA% 270 % AHReIA AFABS WA AT HASA E@SGT Ao B
27 dlAE olesh 2.

e

o
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QIX|ntst, H33H M4=

H|90l8} 2A(FA £4: WH #Hh

K178 29Rle] & 71]ol A 201998 A AlAl Hzo) W AFATYUh B3
HolEE BAjaln 2shs d¥elx 1AW 712 BA Ak P, KL The Q2 |
o] sl AA= WA AU st AAFgUT A ve] I SeEel A=

o AL AT WA T AUS] 08T 4 UEE % AT

{m
n:&

ofRlsl 2ARE =4: WA Hh
9 Sk 71doll A 2019 KE AdE AA Hxo Al BFBYUTE BT
oA aFE 712 WA Algke 2, W4 wHAL g <
A ALl A 7“%€b_ E‘r%ﬂlﬂr JJ:L m=o] g AEFEY o)A
2 AdE" ¥
AztE oRlstel] st =2} 7&%% ', A4, 71ed 22 gdd EAAE dig 99l
THWaytz, Cacioppo, & Epley, 2010014 ARE-EE HE &3
Fo u 7 AES Hekste] At 5. AE
Ao =5 7 4 Qe AAF BolAurk, «o] QA
AAY BolAy7zk 7t et

_\1 r&

% 71301] rﬂd 40@} HEz
o] dAZE “o] YFA%O]
o] duht o4& 74A L 9

rlr

EXil Ay =4 A =7
Ag 2(98)
£
Ay 3 (ExD) w
4

(3% 4) Aol AF2El 2ISXIs olo|x| (Y 2, 3). © Ahn Lee.

I|7|-E| =1

2kl Hslof U
B ATE oQlse} vk A7, IR AeR BEEY] BAE GEIE HH AT(Yam e
al, 2020014 ALEFUY HE RS Fa FdASo] ANE AFA%Y B9 S A
2 oA AZSREA ZASAT. W9 S0 AY 59 24 99 22 ) A
3]

=g
o =
HE Bl ANHAG FAREE o] AFAFL 2229 WAS AYF + Ao, o] 4
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2200 kel / Ale] SIAZNO) chet SHECIOIN 2I9Iabt DXl HE -4 £F 0122 SNo2-
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QIX|nfet, FI33H 4=

(agl 5) Ay 1of 1=l 2RE9| o|o|X|.
(% Furhat RoboticsAF2] Bl 7}o](Tengai), -$~ SoftbankAF2] | 3H(Pepper))

Eoixt

gy ABgole EF = 2 3}
4446, SD = 13.34). & AHE2 43 13} LA ]
& Ag3) AYT o) 12A FHFU

o] BAFATKA 50.2%, ol

1A FIRES 33 £ Howg

N ruln

X-Ijl.
B APE A3A%0] thd QAT A4 2Ae] P A0 Felsel A4H
47 Fejo] B AT FANT oQlsk T D wolAsKEA) 2a0 FYHYC

¢lar s lEA sl o
Faok O o= datellA

3} sk, A%E AFE, 2

oo
o
e
o
rr
>
v
i)
to
i

=
N
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i,
095
fo
olr
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XN
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i
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o
olr
L)
o
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o O\
r_}l_‘
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Sl
=2
olo
ot
ol

juhs

AT WHAEY VIeTAEH FARAES <FE 1> AASAT. BE HlolE #42 PSS
(Version 28)2} PROCESS (Version 4.00E E3] o] Fo % th
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=
Rall
rr
02
0ol
|
0x
k1
i
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Hel M SD 1 2 3 4 5 6 7
1. 9Jels} A)z+ 4.13 1.11
2. 39 54 458 1.04 67
3. 49 59 2.46 1.28 52k 40wk
4. =94 449 3.33 1.74 Bk 11 A1
5. A - - .02 01 .08 5%
6. 4o] 44.46 13.34 25%% .09 13 .06 -.02
7. 84 3.82 0.86 01 .00 -.08 12 -10 -.04
8. AFH I= 3.86 1.22 21 13 14 .07 S 19%E D0k 19k
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(Abstract)

Is Mr. Al more responsible?
The effect of anthropomorphism

in the moral judgement toward AD’s decision making

Yoon-Bin Choi" Dayk Jang?

'Interdisciplinary Program in Cognitive Science, Seoul National University

?Gachon Startup College, Gachon University

As artificial intelligence (AI) technology advances, the number of cases in which AI becomes an object
or subject of moral judgment is increasing, and this trend is expected to accelerate. Although the area of
Al in human society expands, relatively few studies have been conducted on how people perceive and
respond to Al Three studies examined the effect of the anthropomorphism of Al on its responsibility. We
predicted that anthropomorphism would increase the responsibility perception, and perceived agency and
perceived patiency for Al would mediate this effect. Although the manipulation was not effective, multiple
analyses confirmed the indirect effect of perceived patiency. In contrast, the effect of perceived agency of
Al was somewhat mixed, which makes the hypothesis partially supported by the overall result. This result
shows that for the moral status of artificial agents, perceived patiency is relatively more critical than
perceived agency. These results support the organic perspective on the moral status that argues the
importance of patiency, and show that patiency is more important than agency in the anthropomorphism

related study of Al and robots.

Key words : artificial intelligence, anthropomorphism, moral responsibiliry, mind perception, moral dyad theory
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