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Asimov (1942)

FEE N T. % Bt (artificial intelligence, A AR f)
ERIE, Mlas NER N T3 BE ) 378 S 51 128 8 gl
MBI T A BT BRI REFEFGE T, 17
P E N I Ak P (7] s LA P 7 18 £ 2R RIS o 1),
BLES AT REAE LSS B f N 2 il i B A i 0 2
1473 (Maninger & Shank, 2022), HL#%EE k5] g
RPN AR FNPE IR ] R (Bigman & Gray,
2018), IEENLERAE ™ | 3072 3 AR alof i 50E
J7 N2 T AE(Etemad-Sajadi et al., 2022), HEif
AREH B Tk . AP AN FBON M T8 R

W H 351: 2022-07-04

(Johnson & Axinn, 2013), 12 XU 52 i A ZEXF Pl
NHIEAEAR B (Banks, 2021), #EIi7ER AR 1o
E T NFEIEA M HPLEE A (Parasuraman & Riley,
1997; Etemad-Sajadi et al., 2022), i, T ket
AT HE B A HR R A AAILE ARG, BT & XT AL
ar N BAE PR R — B SZ E R WU,

11 FMAEREXR=KEEERED

LEE5E - PTPY 5 R (Isaac Asimov)7E 140 40
AR AR T UL B T A BRI 5 [ LA AT R LA
JEARBRRUS, I T i PPl SRR R—HL
72 N =RACHFE ] (laws of robotics; Asimov, 1942, i
W 1),

YT, BEE LA AN P 3 PR AR
FOHE R, T REAE A 25 FhodE DL TIURE W e S5 S, PG
NG NZBUEE LR, XTEAR T 7
I RAE M H 395025 (Cameron et al., 2021), X1,
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F1 WAEX=XEEERM
e 2] SEAR A {EHER PRI
B BB AR E N, WATFEAVE WA Z 2% ENCIIE PN [fE, AER]
g PLAS N AL TR AZE R %, BRAEIX Fhdn & T 88— 5 MM i % DR, AR ]
= BEATERR— . 5 RMAIER T, PLas AUy A 8417 (ESalE=gecyia (PR3P, AR

e F AR N2 AT A A A B DU AL N4 48 BB SR R e SR 2 A (AT RESR B A T A RS ) o =R BRI =2 [A) )2 J2 R 3 0 i B 6
#(Kaminka et al., 2017): JEW AN A E T RN — A 322K, TR0 = A A5 T B0 — AR 0 Z e 3k, B F R —
FUEI =, LA A FRAT 25T 0416 PSSR 020 LA T 2 21 BT A8 B0 0] B 25K M R4 o

VP28 50K BB 8 R R s M, I e AH R 1Y
A& BRJE U0 DA 5E 3% (Etemad-Sajadi et al., 2022), Fi]
VY 5 I = RAR BRI AR hy d5c 25 44 IO BIL A% A4S AR
WIRR, REHA ML ORA B A Ren 2L
NAHFAE 29+ (Clarke, 1994), {AARKFERE EAR
=T NEXS G FARE AP AT RZA A 10—
¥ (Ashrafian, 2015; Clarke, 1994), ‘Ef1Z & REW
EN TR e 32 = AWUEE R EEHWE? B
HTBE DA W58 N S A FE A SRR )t . XTI,
R 2R BT G B e = R A B A A i A LA AT G
ZHIER, AUFRE S DL NS0 N1
DR, ST N BT 3T A B
AHUEAER S, Hlgs NPSRE RIS, LA K
TETE R IAHLC BEHL

12 HMBARTETREEMNFMNIF[ARKE

Bt AWUEERIF I

FLER RN TR e EZ Ak, ANfESHLEA
H I R ADUFAER R, AHUEAETENPRG T
(AL il b3 i ok, 8 MR RP AR O TEAS
1 5 o 52 403 3 W AE 5 N A AR B (agent; BP AT
BHERG)REH B H LA BRI B B (Lee &
See, 2004), AWUFEIE S5 APREAEAFEIR Z AR Z AL,
HI# KA S N TR RIR A EZ ], ME#H &
HFENS ABH 8 Z h(Madhavan & Wiegmann,
2004). FfE AN TR BEMLAS A0S 1 A1 AR J Pk rY 4
i, ARG N TE 2R 5 AR E Wk,
AR N9 T H (Khavas et al., 2020).
I, AXHLES A 1T (human-robot trust, LR AN
fHFAT) M EE R 2 0™ 5 (Lee & See, 2004).

BLES NS R ESFAC TR, ZEAHESE g blds
NHAT Ry 5 2 75 4 6 BT 1Y B SR = R4 3 3 ) 1
FEANE, BSE DA EFEN I OER
ERFIW bR . —Meimi =, M T B 4E E A BRI,
PLAS N8 5 8 T B I A I A5 7 (Bigman & Gray,
2018). X ffif g AR E 7R [ & A A, Hlas A
A HE AZE 7R TE /D (1 57 4T (Shank et al., 2019). AT

& Maninger 1 Shank (2022)%} Ft %2 A 1% A2 F0
Bl NGBS 50E SOAS R T T LAl 1 P4, 45 R KW
P F N HLE N Rl FE 2518 32 ™ 5 Y8 5¢ . Banks
QO21)IWFFT MR, FH L AT A, AT M F
A S B PR B O F AT AL R, HAE
FIAR A T LS N ENMEA G, X5 XA
PPN —3 . 28 B AR, DRSS 1 HLds
NG E NS, ELHE ABLUE TR
P, AT SO ATAE AT 38 <7 A8 250 A Lt A
H TR BHLAFA

LA NP ISR, FEARDFFE R e LA AT gk
BURAT PSR o B PG B 5% — A0 B U)X ML A ke
IR A 2 AR B (R —: AER S5A
PR TR = RS AR AN a4 B =
PRI SR A B, X AWUSAE AT REA FH 250,
TE BT PG 5 e = A A8 35 ] A9 45 5% R IR AL Aok
IRBAN NHUFAE B2, 5 2245 S Hlas N 758
SEAC R U A OREE R B —, PLESF MBS BFE
T B S U PR R SR T R A AHLAE A A
ANFEREE 7 B, 170 R ) 0 R
Py 12 PR AE 78 PE 19 3 22 AR 3 (Schein & Gray,
2018), A8 H WAL R L H 1 bLgs Npetg £
Ve, AT RERE G Y A A 32 2EUVr(Malle et al.,
2015), Br LAFESSF R &40, FHEC T AE DT
BLas N, FESER DO AR PLEE ATEA T B
S W 3200 5 ERLF- BT B A S R, AR T A
W PR A AE AT M, FEIE RN, 41
BTAMERPLEN, E0F ALY kR
BNV R HIRNE—FEPA S, s B
7 W (Laakasuo et al., 2021), 75 5 A8 £
PR S LA SRAS AATAEAT o &5 BRI, A5 il
Bl ANAE R 5 AR S 78 857 s S 18 2 D) 17 58
T, X AAIUGE AT 5230 5 0 7 1) A S5 S 3800 o
5 b LR R

Hla: 787 R0 —mplds Arh, 1ERrgLas
NARXTFAE R AL AT AZ (54T, AE T S i )
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WEZAEE.

=, Hlas AR A4 5 A e~y 5 id
S Ah S5 AT A AR UG AR R 5 7 55,
TR AR NN 2 i 4 (1 BIL 2% G H S 0A R HAT R
SERA TR, AT RETEvERE 2 FAF AT
L5 A (Malle & Ullman, 2021), PRI 7E 2557 J5 0]
FMEF, M TAMM AT LA, R AZE
i A 11 O N8 AZ A0 F B L g AP 7EPE AR BT
AR, NTSEEARE AR, Hk, SHLEE AL, A
ITRA ) A28 IA 44 B £ 5¢ 41 /9 i 5] (Shank et al.,
2019), PRIHAEE S Z&AF R, AR T IR A2 11
BLas A, PSRN TS A 2652 3045 35 -5 4t 3
K, B TREM ISR A UEESCR o JEd ki

H2a: 7E8 57 Flad B s — pg lgs A, i
N2 AL AR T AR L& N A2 (51T

5=, Alas AORIP B B 5 S sy 5068 B )
PR 25 AR I 02 15 X AHLAE AT 7 R A (] 1) 52 i) 2
TG, AL AR RRRERE IR AR ™,
S A 25 9 B K AL (IEEE, 2019). K L AE 257
JEIZAE N, ARECTAORY B B RPLAS N, REAS S
WA B 5 AKIAFR LA N REGE IR BRI
FERA A, W AT RERON N B R R RE, T
B NHUEAT; SR, T8RRI AT, MRECT
AR A S RPLE A, PR BB AZERHL
mAATREEWRE W A M E T ARZ L, 55
WA A B B A7 7E (Laakasuo et al., 2021),
I E LIRS AT . 28 LAk, AR5 sl AL
e NI 5 AR 3 B 75 B NF M S fe B0
BE R, A HUE AT 52 80 10 52 ) 5 ) AH B2 B S 5% 3%
o A AR 1A

H3a: 7E#sF N =pyblds A, fRE A &1
BLAS AARXT ALY B B i BLEs AT 2 (54, (H7E
i RUE M HLEE A, AR B B R LES A AR T
PR B B pLas N Z (51T
1.3 A#lggHRi%

TENBRE S, AT A R 2
N5 &, 1E MR AAE ) FE AT (Ames, 2004; Mor
et al., 2019), T XT AR A M A BREAR, BEEFRER
WM A 55 H gt i bk BUE B, hE
SERIAT R R AR HE LR (Krueger, 2000) ., AR A%
[7] ¥t (media equation theory, MET), AZSEid 5
NBRBE ARSI T AL E S, IS IR

AR A AEAE DL E B Z [l (Reeves & Nass, 1996).

A58 B ST (human-robot  projection,
HRP)ARAEAASERF AL AT A A 45 5580 Bl 7
ENSEX LG AR HI R E7E A C & 1, WA SR
AR RE N &, RHEHLas NRREIT S Z 5.
BRI NEEG PG N RS A BRI
Bhe, A THEMEARERYE . EPUEER A E178)
BN SR AR S T & OC H A %Y BB (Haslam,
2006; Gray et al., 2007; Gray & Wegner, 2012), &2 A
AHICHIF T ) 2 B AT SRy AR HILA N B 450 50 B 4 4 A
ek i, PLEF AR A= 2l 0 T AR A WT LA
FINER PR, IS B AR A 1
% fiE(Bartneck et al., 2009), 5 L% A A9 {7 50X 15wt
AL RS NN BIL g8 A S — > #E 23 B BE 1A (Babel
etal., 2021), AE BRI KB AWITEEE S,
R WAL A B 5 1 AR S TR AT O R I A
RI7K R (Fan et al., 2017), A EWFSRFRIA T
Blds AN AT LLGE i R e R R ADLER S, 1 TR
TR A S A B HE AR BE .

G, TEASHIESY B <48 P50 Y 1B AL a5 A
AIRESS S R NS . CAMIE LI, AL
NFXS AR EE I PR AHSE,  [RARH 38 221
R IH TE L, MRS AR B T
FHLER A (Gamez et al., 2020), AT EIHLES A MY 1E
TR RE MU, B0BR T TR T B TR Y A
(Bartneck et al., 2009). Itah, HRPEAHRIPE-WZ S B
U, A2 BRI OA SRS SRR AR T 7 A XAt N Y 4555
(Ames et al., 2012), ZEE T REWIE H FHLESA,
EUN(IPUR =R/ N GRS R PN X (LTSI i)
AT Rt FTRES ISR XTIl A5 N Z ] B AR J%
A, LA NS EZ .0/ BERE . IR, A
BLAR SR 78 T B 3K A4 32 B S X AL N A5 147
o ARELRFNHLAF N5 N EA AR A,
23 PR R ML A ABCHS A AT A I 3G 0 AE 28 55 15 AT Ui
X H B AT B T fETE (Cominelli et al., 2021), 5
TSN AR BT LA AR L, A0 R = 1
FIMLEE N AE13 (51T (Fan et al., 2017), #H L3538 1)
H B4, A 5 AHRIN 25 HERFSE
T A S WA A2 A (Waytz, 2014), HET 1
WUEHE, AT R

H1b-H3b (H1lb: J& W —, H2b: JEI| =, H3b:
JEU =) AHLE S A T AL S A 75 3857 18 B
Mt AHUF AL B 520
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AMFFETT T 3 A S5 1) X W — 2% BT 7 5

PRSI, 255 A% 58 7 S A 2% (trust game),
BAR R LA A Je 15 7 A8 BN (S50 10 ) —;

S 20 JEIN T SIE 3: R =) R ANUE IR
marh, Al NRSRERI (I 1 MR S A S 2
MRMA A A 5T5  SLK 30 97 [ B 55RO,
DL B AALBS TEAERL o 3 AN SEEGAF5E 1Y 3232 5
HEARULIE 1,

2 SEE 1 BTPH SR — (e B

21 B#

B P B 5 5 — 48 2 s U 2SR MLA% N T e E 3
YEREIEANER, WA REFALGE R, Xt
NI O], 25 B NI 7 3T A B L 0 — % AL
FAER s, Hlds NSRRI (MR 5 50 R
BNE, DA R ANAILBE S i A BILA
22 FHik
221 #Hik

H4E G-Power 3.1 (R o = 0.05, power =
0.90), X TR (= 0.20), FrikeAiE Ny 46 A .
I P FE5E 50 45 18~29 % IHER R 2 E 8K (5B
L2588, Mugw =204 %, D 4w =234 %), LK
HT A W 258 TR R E B . A7 S i ds
S S0 2 5 R O T S B0 AT 55 B )
W5 (Bl 5 L ) deE, (BEPR b RTA oA
S AE S ARAF R EE R . BRI AL, FiK
SRS A5 S 17 LU BRI AR 0y B A o A
FETT ZARAT T AE B AR B 0L 25 b
222 EIGigit

KH 2 (WLas AN B S BRI —: 3857 | iE
J2) % 2 (MLas NPRIREAL: £E R . ASVE BB
SER T, RS S R A A TR A 4 A
CAHIUE ) A s B9 [ 5 (BB i) o

223 ZBEF

SEGALE 4 FhARAE, BRI AR T — A
BLAF AR B S G B HLAER AN S L <y S )
— . LA AARAE R Hsy 0 — | HLEs AAE S Bt
FIFEN— | L AAE R Bt s JE N — . 9l 7E 55
PR 56 T 5 — 2 0las Nt T B 8h, Bdk5 4 4
ANFE B AR R EAT B 8. 58P NS
MR AR, B 3 B, B, PRy
Be— 13 SCFA R, ABHE IR T — Bl AR 1Y
RS . B, WO S AR TR A LS
FF—RREE IR, 5=, Bl A — I
A 565 [ R - JEL S N LA SR ) 45 (UL o 288 i B S 3R 1)
AN ) 2 36 25 4 0 B A IR S B AL A o 9238 1 R
Bl 2 Fis

85—, OB . T R R
i (trolley-style problems)Ch il A :L> PR 2% K AE 18 FE AT
G A, L R N T R s
Y | 1 40 (Awad et al., 2018; Bigman & Gray,
2018), A 5T b Bk G5 1E 55 204 | Bago il De
Neys (201958 L ZE1E 18 . 4 FPCIR AR Rk
HF TR L R 25 BB 51 2.1

9, OSBRI E AR SR . (BT MR
TANREET R —A 2B AT 5 (TR 5,
2018; EFEC &, 2017), WAEANLEShH, GELL
Al EE AR HEA Y 7 X B AHLIE A (Haring et al.,
2013), AHERE L H Y, JRds IR 5 AL R4
WHH IS SRR HEMZLE, W
TERF—IRR I TF AR YIRS 10 DMtaim . s
PERER T AR T BL#(x ~ [0, 10]), PR B Mt &
3G TZALH, MR SZFEE SRR AR T R I Y
Ry ~ [0, 10+3X]) o 7EIERAT S5, #al40 v
B, P AN EZFCE . ek, X0 7EAE
55 TR AR T A R, g T IR AT AR T 7
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VU H 5l
HLABA4 ‘ — RN -

K2 e 1 R

ar NIRRT A AT AT AHEAIL 8% A K HAd T o X5
AR B ) 2 /0 B T U7 B H 3R o B 7E 0~10
Z B A LA NACTR, DA 5E a8 B8
i NHUF K . 8B G, Bk A 1
I AE AR (0] 7 4 00 (ORI ML A N 25 ) PR [l 22
AT ), F LA E O

55 =, e Sk s B P B R B — A B U] Y Y 4
BORWOAPEA WL AR ATE 2 KRR L FIESY 1 e )
“FUHZHLAR NGBS T X —HLEF A (5 5507
gy, 1=4R A, s=HEH AR . AR5 2R wlin
OB, SR A m T, S5 9 1
Hdn: “FTICH XA AT —FA 2, <3k
AR HLEE AN FT DL AR B I, «“FRIA R iX
R ING M#H??A}\*ﬁﬂ%m TR, HEHH
TF UL X 28 hig fff 5 ), TSR TPl Es A B4 5 A
U BB A RR B, WSS AH L ISR T3 = A5
HEJZ I (Gray et al., 2007; Gray & Wegner, 2012;
Haslam, 2006). FrA I HERA 5 S0 (=34
A, S=AEE R R) . XIS 4 s 200 1
TEREEH o AR (o sy = 0.88, o wospn =
0.86, 0 szt = 0.75, o s = 0.67, My =0.79),
23 &R
231 BRI

X B AP 2 HIL A A ST 0 — i R R R PR
R\ T 2200, S5 R EoR, Plds AR
SN — A N 2, BT ST SR AL A
NGESFIRU A FEEEM = 4.05, SD = LINEEST
4 SR HLEE A(M = 1.91, SD = 1.30), F(1, 49) =
86.63, p<0.001, 2= 0.64, FHBIA L .
232 AWEE

XHEARB B 2) >k W R 28 8 52 0 & 77
ZEHTINEE R B oR, HLAE R A ST R ) — 9 32 5%
N3, F(1, 49) = 53.81, p< 0.001, 3 = 0.52, i

TS IR HLA NGRS B BT (M = 5.60,
D = 1.98) I #F & Tl M i AL#s A(M = 2.99,
D =2.25), Hlas N\RIRSAIR R0 A3, F(1, 49) =
0.42, p = 0.52, LA, PLEF A JE BT R — 541
AR BB BB, F(1, 49)=14.30,p <
0.001, 15 =0.23,

K2 XWI1PAAXBEGF THEERETMEER
H(M £ SD)
] (e TN
HLas N2
socppm - DLERA BLERA CIFZIN GIR-IN

(=] AEH o] AMEH
WA 6224242 4.98+2.25 15.72+£8.94 12,94 +8.24
B 2.50+£239 3.48+2.76 6.16+8.07 8.52+8.37

7 B0 A 6 % R, A S TR U Y LA N
Y R B LA N BRAT A A 45 9% 400 W 25 08 T AN
IALEF N, p<0.001, 7E3d S W Bl s A, AR
R B BIL A N BRAS ik Y 45 9% 40 3 TR S R AL
N, p = 0.009, 2455 U B AR S IR U A I L
VESR AL a8 AARXS TAVE R L N2 51T, (H
P38 S5 A4 DL ASAE R B P A AR TAE A
IS N Z {54, SCReT Hlas
233 EHEWH
X U AR Ml A (W3R 2) R W PR % e A2 0 7
ZENPIEE R BN, LA AR A ST IR — 1) 323K
I 8.2, F(1, 49) = 41.60, p < 0.001, 3 = 0.46, #ix
TR ST S A LA A Y LK (M = 14.30, SD =
7.90) {8 F & T i E N LA A(M = 7.34, SD =
7.36), HlEF NPRIERIM 800 A W3, F(1, 49) =
0.10, p=0.755. LA, PLaF AJE A BT R — 5 4L
NIRRT HEAEF B, F(, 49) = 12.11, p <
0.001, np = 0.20., a7 L4400 4G 40 J PR, 7 38 <7 s 00 1)
BLEs A, B HUR AR AL A BB KT W2
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FAENBIHLEEA, p=0.005, ZR1MMT, 7650 55 ()
BLEF A, U A LA 0 B KO B
TR NBIHLER A, p = 0.027. %45 R0 ik 7e
TS JE U S5 T WU AE S AL AR AN
(AL AR ] B g 1) 4, R 3 s SO 1 2 F
HIHUAASAE A B AL AR T 1 S A BL A8 AR [1]
A
2.3.4  AMIE SRR A RN A 00

T, WA AL 2 A5 fe i Bl {5 A 4%
g I I RO Sk LN VIR NG AN
M — Rk P AR (1 = BESF, 2 = i), AWML
B AEAE AR T A o A W, PR LA A
S FIES B ] — P AR S5 AT B A BLARE S o BORE U
153 20 AHLA S A9 258 (0] 22 5 (M —My), K PRI RD S5
T A5 AR BB o BOM AR B AR BB S
) 22 5 (Yi=Ya) o LA AALBES 1 S5 ) 22 A Ry B AR
i, (5 R AR A R 25 SR T AR i, EATER
PEENF AT . S5FANE 3 BioR, ABLE S & 1F 1]
2 T RHE AR B SR S50 ) 22 5 AT 3 Y E 7]
WMAER, B=0.35,t=2.61,p=0.012, % Ei%ssH
A BB 32 3] JC AR HE 1Y 52 e (H A2 2 AP A AR 0 58

HRN), B Judd 25 A (200142 H STk,
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BB LI 2257

K3 SEge 1 P LS Ay 5l R R N — 260 R
e RPN Kie )

TE: /NREZEE T BR800 o A BOLEARE . B, ARl

FRRLEI, ] SR L A R U (o B L, DA A g 24

LRARRBRNE IR, s fe IAE A /ML, AP RT AR B A % 8

flite FIE

AN S T 1 A BLEE S 43 BRI A5 2] LB 5
8 25 A TS RT (M M), LKHILEE S 1 2% 71 0] 22 5+
FGE A B SRR Sy A AR, AR AR R A ) A R I 22
SRR RAR R, g ZonRE . SR ER, A
BILARE SR 19 2 171 ) 22 S % A A 43 00 1) 2% 111 ] 22 S
58R BAT B 9 IE ) BUVE A, B = 0.34, t = 2.38,
p=0.022,

HK, K SPSS #Y MEMORE i {4 #E47 1
T NI P AR %L E 4; Montoya &
Hayes, 2017), %% AWLEIEDL A8 A JE 5 E P4
P 0) — R AT 45 W 1 2 ) 56 2R B A 80 25 SR
R, AR ab MARE 95% B XE N
[0.38, 1.95], AL 0, PR B &, KT
SR A LA, Wt RSy R B AL g A A
2 AL, SR 2 &, AR K

T Hlb,
AWLBS
o% 1.05°

AR N
HFFN— | 261 (1587 RS

B4 23 1 AW ST LA AR ST A 2 R —
S G AT 8 2 0] 56 & 19 R A 500
H:"p<0.001; "p<0.01; 'p<0.05 FIH

2.4 itig

S 1 XF R B PG B R A — AR N, AR IR
Bel 152 4 Fh S90S —— ML A ST 50 S AR
REGEAE RS, G A FEHEIEM R0
AT A RE R, AL A2 75 ST Ji 0 — %
IHUFAE RS2 0 SO TEDLT] o 25 R 90k 1T HLas A
AT JE I — Xk N AL AT A B B W A A2 - o
9% I % B B A5 AT A 2E 2800 5 DAAE BF 58 45 SR — 3
(Banks, 2021), HuJ DL AfTXFHLAS A E 2 09003
PO TR e, SCRE T ARG UL . ek, 255
BuE THLES AME R S B/ EZAEH—HETA
FERBLES N, ESIAE R AL as A A 285 ) 2% 44
T ZAFAE, BAE SR E N E P EORZAEE, R
PR PSR S S B AN o

3 SZEG 2: PBafpYBIIREE —Ag BN
31 BH
B Y 5 R B8 2 B D) DU — 114 Ay - %)

PLas NBR T T @ A 2K AR IR A A A7
TEDTE N RAE IR R, Plas N A T; Rz,
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MpZiirf ok o S 2 5 ERALAT N 75 28~ T D) =X
AAUE AR, s AP S (I A 21w
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HEF%R 1,

322 EIEiFiT
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FHRFhZ W%, p = 0.057, e EI AL A
BT R M 2 I HILAS ) B B KT 2
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R =, SEEGURFR [ SEER 1 HAR L,

e, BT R g B . 4 PP LI SRR
FEI T L 0 2% BB 57 2.3 0 Hovk, Bl oe i SR vk A
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BEREE AC PR U 0 N 25 (B J7 B EBLaS A5
— FEE A B ) LA Bh g B ), SR kT
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PR RA) ERN A B, F(, 47) = 0.17, p =
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Y ARG IE W WA, B = 0.44, t = 3.30, p=0.002,

B EFEN= O #REN=
10 5r-
8- al
&=
£ % |
ﬁ 4t <
4\@
2F 2r
0 1
w10
’@ 7.5 ”,f’
% 50F _,»”’
2 e y=141+1.63%
25T -7 R=0.46
% 0 4”’
H
{iz 2.5+
A T s R S R
AHLBEST ) 2 ] 22 57
K7 928 3 hLgs NESE SRR =250 N AR A
e g IR ST

HWK, 8 AN AEDLAS AT 75 <718 5
D) = R A48 9 0 =2 1) O R 1 v A sy (UL T 8) 1
G Hras R BoR, AR ab ARTREIL 95%
BAH XA N[0.42, 3.08], AfLE 0, FIH AR
B, M T B EW A LA, Bl 2 )
AIBLAE A=A T 22 (0 AL ST, Sk i30T 22 1 4
B, AR HF T H3b,

AW
1.0// 1.56 "

MRS iR aic]
BESPEN = 3.11"*(1.49%) "
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MAEFE A0 A EVLER AAEAE R KB, ATRe T3
0 7= 45 2k EE 3 2 A= fir(Johnson & Axinn, 2013),
1L RE % 1017 100 2881 32 26 I DAL L, S L 8 N 3R B
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FEESFAR BRI OR3P F B AH HEN R A BRI —
FRBRALN . SRS, MLE AVER S /AT A
B 587 sy il IS B E S B R, X ANLGELE
S R 7 1) A I S 8O i R M i 4 IR
PR IE B T Y REAE E NS AT o X 22 F 4R THL
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WANG Chen', CHEN Weicong>’, HUANG Liang>’, HOU Suyu>’, WANG Yiwen*
(* School of Economics and Management, Fuzhou University, Fuzhou 350116, China)
(* Institute of Applied Psychology, Minnan Normal University, Zhangzhou 363000, China)
(® Fujian Key Laboratory of Applied Cognition and Personality, Zhangzhou 363000, China)
(* Department of Digital Economics, Shanghai University of Finance and Economics, Shanghai 200433, China)

Abstract

Asimov's Three Laws of Robotics are the basic ethical principles of artificial intelligent robots. The ethic of
robots is a significant factor that influences people’s trust in human-robot interaction. Yet how it affects people's
trust, is poorly understood. In this article, we present a new hypothesis for interpreting the effect of robots’
ethics on human-robot trust—what we call the human-robot projection hypothesis (HRP hypothesis). In this
hypothesis, people are based on their intelligence, e.g., intelligence for cognition, emotion, and action, to
understand robots’ intelligence and interact with them. We propose that compared with robots that violate ethical
principles, people project more mind energy (i.e., the level of mental capacity of humans) onto robots that abide
by ethical principles, thus promoting human-robot trust.

In this study, we conducted three experiments to explore how presenting scenarios where a robot abided by
or violated Asimov’s principles would affect people’s trust in the robot. Meanwhile, each experiment
corresponds to one of Asimov’s principles to explore the interaction effect of the types of robot’s decisions.
Specifically, all three experiments were two by two experimental designs. The first within-subjects factor was
whether the robot being interacted with had abided by Asimov’s principle with a “no harm” core element. The
second within-subjects factor was the types of robot’s decision, with corresponding differences in Asimov’s
principles among different experiments (Experiment 1: whether the robot takes action or not; Experiment 2:
whether the robot obeys human’s order or not; Experiment 3: whether the robot protects itself or not). We
assessed the human-robot trust by using the trust game paradigm.

Experiments 1-3 consistently showed that people were more willing to trust robots that abided by ethical
principles compared with those who violated. We also found that human-robot projection played a mediating
role, which supports the HRP hypothesis. In addition, the significant interaction effects between the type of
robot’s decision and robot abided by or violated Asimov’s principle existed in all three experiments. The results
of Experiment 1 showed that action robots got more trust than inaction robots when abided by the first principle,
whereas inaction robots got more trust than action robots when they violated the first principle. The results of
Experiment 2 showed that disobeyed robots got less trust than obeyed robots. The detrimental effect was greater
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in scenarios where robots violated the second principle than in those who abided. The results of Experiment 3
showed that compared with robots that violated the third principle, the trust-promoting effect of protecting itself
versus destroying itself was stronger among those who abided. The above results indicated that the reverse
effects of decision types existed in both Experiments 1 and 3. Finally, the cross-experimental analysis showed
that: (1) When robots abided by ethical principles, their inaction and disobedience still compromise human-robot
trust. When robots violated ethical principles, their obedience incurs the least loss of human-robot trust, while
their action and disobedience incur a relatively severe loss of human-robot trust. (2) When the ethical
requirements of different robotic laws conflict, there was no significant difference between the importance of not
harming humans and obeying human orders in terms of the human-robot trust, and both were more important
than protecting robots themselves.

This study helps to understand the impact of robotic ethical decision-making on human-robot trust and the
important role of human-robot projection, which might have important implications for future research in
human-robot interaction.

Keywords artificial intelligence, laws of robotics, human-robot trust, human-robot projection, human-robot interaction
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