MG h & 20245 F69% F 111 1406 ~ 1416 ¢ (PR ) AL
SCIENCE CHINA PRESS
CrossMark

& click for updates

N TRREURIN A TEBR I S HALH

1 1 A 2%
NG, B THA, RF
L. VRS R0 B, PR R AR SIS E B E a1 L0 %, TR 400715;
2. IR 2E2E B B2 R, BRI 430072
* X ZA A, E-mail: psychpedia@whu.edu.cn

2023-10-25 Wk, 2024-01-31 15101, 2024-02-01 $35%, 2024-02-02 L% R K&
[E Z At SR £ 5 H (23X SH003) %% Bl

e HMAERARNTHAHEGRAR, ATEREARLEFHERAR T AR EF DG EEWIER. 40, ALY
BB ZMAAERT — AP AR, EPRREE—NEANI AT f 09 848 J R 1 KR (3 48 37
fi. BERLAMEEENES, RALSHALRRLTEANTHIER. X-AZEBTENLL P OFR
FIATERA LN, ERAXIHAZNEIEREZAMANATERIA XS Z s AR, TRALE
Ry AN ZARN T IR, TUMBANHATSRARNEERRE. GHOFR P HEREFREIE
Mt BB AFRE RN F T & AR, CEFNAREEREAMNT AT R G AL RFOIE TR0 ZE
S, T T (A RO B A ke A R AL 2 F, AR A PR R RET AR, oA H R E AR
BT —AHFEAA. BT ATHREA LR e 2 R, IO R T TR A 5 R R R — F B

K]l AT G, MESRBE, O R HEE, BALL

N T2 RS2 — R R P LR A A R 545 0%
MRIE . JrEEREAR, Mg B AR 1 R R 5,
B REM TN R B RZ R A FI T e, s 9
B %), gk, sl A TR R IR A
(i ffe e ) SR 3, A 2 i T A TR 2 s A
AR ROPe sk, e el L kA
EREC SRS R E A BB A TR
IO T A2y, A T80 Bl 8 A ) 0 o™ J. 091,
o O SR B 0 B I A A B 4
BB E T BA FBAE LD, i — TP AS
PR X S, P24 BB s
sk, BIEE AT LE RS I, AR
FHTF R T4, BB R E A BINATT L2
AR T A NBE; Besh, 7EfER A A BRFAE
B AT SR T A T REASIE A A TRy 1 5

B, VFZWIFENEAR . AR A A B X N T fE
PR IR AT T AT AR, R A T RERY
REAEIN S, AEARGN T N T BB H
R EREE, BRI R B XA T
BRI R WA R & Ry L
1, AR RHOR B 22 AT DAL IS 2 T 5 56 N T
B REDR R A )R

M N TR R AN EIEST A, W2 0BT I 1Y
WL, TR BERCAE RS AR, AT 2
ST B A R 5 AR, A
XN TR BEREE SN s, AR SR T AT
At RIS AR A RE RE RO A TE RS, AAT IR
BRI A TR X — g R
WZPEMN AN B, Eale A F AT RE
A P S TR, i A TR e T 4% 5K

2024, 69: 14061416, doi: 10.1360/TB-2023-1094

SUMRSR: WI/NE, 2R, EHHT, 45 AL REDRSRAYIE R SRS BOHALH]. Fl2A1E 42, 2024, 69: 1406-1416

Hu X Y, Li M F, Wang D X, et al. Reactions to immoral AI decisions: The moral deficit effect and its underlying mechanism (in Chinese). Chin Sci Bull,

© 2024 (PIEREE) Atk

www.scichina.com


https://doi.org/[object XPathResult]
www.scichina.com

EEEE

DL GR T, toan, e A T REk
I AR A P A BAT IS B R, X 2 i AR it
FEANTELEAT I e v AHE AT 28 T RE, AT BN )
HERER IZARH A Tk, AT BRI i Bk
RO, 2 T B AZ A3 B R R SR ORI ASOHE B R R 4
5, HE AT RERA B A, MRS B S AR T
LE TR 11 () 175 O R DG T B B S ARG, (AR AT 0k 22
AZAEFN I 2 SR fihn, 7EWA T REIR
BB, ZFHE AT Remilh s 25 2, AT
15 B A RO B 1 (4 R g DA S A PRI 46 m) g, (L
MATTARMERS B A AR BT HILAG FITBUR 55 J7 THI 1Y) S ¥
Ba, AR TR B AN E LA T R A5 K i
SREUAY SN IR, X AR R 23 5 N TR BER Iz ]
PIE RS G, SRS EEPRUER AR, P
X IE SCFIA TE B S SEAF A0, R X E 25 (0 A T 1 e
3 R AR 03 5T N T2 AR i A5 1Y
JEEAL S, TR AR NS ETE FX T AL
BREN B L L IR bS], A B TS
XN T ReN G — B TEPPN AR ERNAT RN, LA
RN TR RERY LA FIEERI R PR, HEIMTT 4
RN S TR,
1 A TRV SR AR 380

FEHE - FRIERIRNASE N TR R IEAERE 12 N
&R, 5 M A TE RS A L, AT T AL
BB A AN T B YR () B T R N BN, e R T
TR, DL B R A T EARS
FUETEF T m), PR EATHEX IR Z AT
AEAYIE fE Bl S % 1 (artificial intelligence moral deficit

effécts)“4l

FEEAEN A E, AT T AL R AN E A
Ko E B THRIA B DL E R IR . —
T X BT 44 X R B R B E LA A ) T AT AT
BRETESHE R I AL, SR TR, AMTAHAZE
AR BRI R THE, A TR BRI A R
AR PR R R BT, BRI AT ATEAb, SCOm ol
— AR T AT GRS BN Z R A R R
fan, T ASEZ500M, AN T i 2R R A 2544k
J7 & mALAS B Iy, AT T HLES A 2550 Y 534
AP A s b BT RS TAL, A TR RE R
SRR AL PR TE BRIz A7 . i, —2eRtsE
BAEAPHIEFEIE SRR R UL . G DU

T 0 UL 9 25 5 1) R 2 8 T AT TN T BEFIA
ST T T T 25 S 25 SRR I, TR [ SR
RREREER R, MEETAZE, AT A T REsS
BN RS TR E . RAY. R LR
KRIEEESIOPE R, B R, SAKML, AT
B A R AT D S I )R T 2 5 Wi Sl A e
Sk A B SCAL OB SRSt S 3 o R BR. a0, 7E304%
A 5erh, AUE R A . JEA
SEU R AR T RE A AN T SR HEA T AN,
S5 RN T BB AR B /N RN %
TN AN ARFE R R, B, AT
RE 70 214 O VR 5 SR B A 802 A (0 17 2t ST ol 5 25
FROVATYRAFAE . LIBUES T 15, W5 s BRAEAS
EAESIFRT, MXT AR LR, A
T RERR A SR AU, AT A A T AR A
AT e ),

TETEAAE T T, AT A T AR A i ke
SR LR T AT AR A 1 TR SR D I, AE— TS
FRI, BIRENERA TSRS ARG R
AR B e S B T 5 R AT B SR K ST AE A B
ERR AEXISE T, Bk E G A TR ALS
VEER— BT 5. S5 0R, TibE A T9he
WA, HEHYUE TIPSR R R E s, #540
EBOR BT, R, LT A, ANTEGES %
FE AT K B B 2 I — 26, Ak, s 8h
SO, WRSEA 1 T AR T, A RIRL R
T2 R R IR P 1 e P ke 34 P st AT 2%
K, RS T AT AR B S B R
BRI, BARRE, fEZBFTE T, BFFE ke
Fe P T AR BB AR, %R AR A
SRR T B Bk 2 Lo F 1 B A4
SRR T2 GG 1 B0, FEB 2 %R, BFE
A FHOCIE 3 A 171 32 1 100 (Il 7] 25 g 9 B )+l ik
A 2K ST (A, X A\ B B R R
AT R BTSSRI, AT A A T R
G A4 0 1 T A K B AR T AR R Y,
WSS, TERAEMEIZ 25 b, DI e — A EIE ST
1 bR RS S S R SR AR ARE, Rk
I B Bk (R . 1ZRFST RS i R
SERHEA R AT IEZIE, A5 T NERHE I
Wk, TR OB B B e S 2 5 A T 4.
WK FIRE S PSR B B A R, 22 S5 e S

1407



M43 0 B 2024F48 $£69% F11H

PP N TR REF RSN N Bl it felm, Jl
1t 54 2% B BRI i 1 A B iy T K
Vo BEREI, X T AR S UORH, N TR RE
PR A TR K T,

TEIETEAT R AT e 7, AT AT fE
AN TE B SR [R) R 2 7 AR T /D B SONHA T Sl A ST i ]
DA A 51, FE—I e g i v, il 1 i 0
A P BT R DB P DR TR BRS04 A B T
X — S8l B et A I sk sy, ok
—HE TR A ) i ) A W) R I, FSR AR
(MRS S IR EE . SR, M T A
R, YEPESTEORH B i AN TR BRI AR A
11155 B g EE BRI 25 3 TS, e s s 55
o, ZEONAS R T HE2P R BN, —IetsE el
B TR R A R R RIS R 2R D, S s
TIRBEAR 2 P i, Z)E, M35 Bl T8k
A AES ] (40, VRN XSRS B AR I A
ZR IR AT N 52 B 22 KFRFE (TR EAET 7). S5 R L,
T PO AR ) 3P 20 B B AR T AR, oAb, TEfAT]
(S50 R B TN T ARG e e s .
T B SR, AT TR R B A
PRAESTME ) FIAETEAR. ildn, AR5 LA HRg K2
(University of Siena)l"#A i, b T2H 7 —1
KRTOrFERIE SRz T, SR E SIS
NOTER SR 5 B E SRS B T 54 mBE Ty THE
il IE O P AT AR W 5, s HOR R AR T
e, A BN R 35 17 4 gk sz ik
IR, TP S5, POl SO IR 1 i Y Y
TR B (HIAb WA AE ORI S04F). 255 R K, AHLL T
NEBIRE, NIIAHLES NIRRT 7 BETAR, H)
Kb WEARAE R N SR 2 50,

IR R, RIS ETEY Ferh B X
N TR e R R IEFEER RN, 5 A, AT
AN TR RN IEMENE . EEAE RSB TR T AT
o 1] 45 S N P4 B s BV A S K ] S AR Y i i
R, NSRS N T8 e 7 A AR AR B Y B 7
SRV

2 A TAHEE AR BOM L

HAF AN TR BEAE N IE R8T 3 AU AN E TS AY
P PR/ DR EERTI A SHEA
A PRV ? VFZ2 WP R W], B AE DR R

1408

I L PR N A T LA, AT A e 2
FEAE— 5 R (O I o S At AR R 7). i,
MATHE PSS A IO RESHPEFIARER L.
T — SR BE SV B AR WA S XA SR BE RS
BB AN RSl R B3RS 0. &
AR WP — SRR PR R WL E 5 X
NI SR, InRME . PUR.
BOBEL MR BIRL AZE. ISR, ERR
AL IR, RS PEAETE L RE S AR 2 0y 22,
I B REShME AR B AL, X R BRI M X AR A
oAb S R AR, B S B, B
A RS TR R an, BILBOA TR R
EAR, BAERESITE EARME, A NI A ERESPE A
PRI 10 8 T A T R ALA S A, 0 ek
Y B KT HA AR RE D, TTTIE P W L 45 52
PRI b SF s IR RO RRAE. MR TS —I0i8 AR S SRR
FEAIR, RS AW IAC. Bk, 4
SEARPRA ) A RESIPERT, IR A 2R AT
22 FIHE ST [AIRE, MR B k824, i
RIS AT R T BRI PR, T4 B N % K 5E
RO STt ASCAAN IR A T RERIRESITE R
PREGE RN A AR TR, IR IE T BEDR A T Bk
KA AN AL, 45 AT s A9 N T EAE X
PIJT TSN GNAZE, PRI N T BEAE I 1A T )
N A ELERRAEE, AT R B B AE R,
BIAEFERTS . ETEENIAE . SHRIAN A

2.1 figghtErrb A 1

RESH MR N T RE DR SR TR R A0 0 ) — > HE 2
PUEI. BEZhME(agency) s — PSR HA T HEH
HAmi R A AE 12, & SRR MG, A
PRE bR BEERMZHHUBGRZL, AT
WEZXT 1 E s FiAT R 132 T R A by
Fromms, AT QEIS EETHEAR R RESh 7
T TR A R B, A AT A N T R A A —
SEACTIBESIPEOR, AR T AZE RS HKOTR,
PRI N T3 B A A T 7 1 e 5 R /D 19 3
R BRGNS N AR RO

R SEUEE SR Rk ik, BIREsht A
T BRI AN A TR L. Bigman®E AP
W, AL AR 2 B FP, BOR T AT
FoA m G, AL A AR E



EEEE

TEAE. LAE th S st EAR, — R SGEIE
SEFH, H AR TS AR A S kN T 2
AERL. i, —SeRfge i1 22 kbl —BEe T
LSRR, BRI IR B A T
B I A o 7 T 355 ) 40 I S A 97 e I 2 D
%, G T A BRI A LR SR R, A
R RIS b SLXT 2 i M TR Bk . 2 JE I T 4
T AR [ 2 KT 17 B DL R X ]
HAEFESIACE. AU IIRZE B, A SR
AEREE, BT B e A A 0 1
B, PRI T Hee AT A s, o T e N s
WSS R RAEYE, TS E IR TR, I B i
Xt B S S SR, A
A R NGB AR SR 2L LR, 2R R B,
3 A L A S TS S Al
A, MRS HIEE A S R A
MR HE LR, ZLRE— LI T A EEES R
HE M IR R RN vs. B A AR AliE
TERE SR E AL

DAAE P RESI TS b, — BRI SHIFIFE 2
B, RIEESLE A T AR s g 500 i % A
VER. —Z500F5E R B0, B B i B R S LA vk
VLAY T A Bk rp AR, 1R R SIBESEh, B
BB PR T — B TR BB R, B — TR X
HEE R A T R ANBE A R, IR T R ot
PR 0 T AR B O, (EZ A RULP B R &
V. 335, BORBEREL T BB R AL KL, Alfi15y
SR A B B S 1 A A T B R
WURLGIN. Bom, M T R TR e I S LR
S LA R P AR S SRR B, B SN
AR P S SO0 R AR 2, B T AT A
v Mo N AT SRS BB AL, DR XA 5]
IR SR 4 P A R AR PR R AR, B 3R E
PERFSE T, BRSS9 R T WIS, 48 T i
UNAT R ML A TR P A T T S A A R 0. %
BRI, AE T BRI, BRI 2N w3
TR n i E AZSA I B T /D, ELS S L
& A,

2.2 REPERTER

IRIGPE R N T B R IB TR H I 1Y) 5 — DAL
il ARG (experience) 48— AR HA BN, K

FNARIIREST; e AR Y SR BE AR JSZ FIR 20 v
RIS PE A SR BRAA . eI, s po ik
BrMEPE TIEMETE. BAREI BRI H DA
HIETEXRA K, BRI Z T B AR T
— RO AR R, AKIERH THA
THR, A BB S I TEIN, oA — A M By 18
MR A, G TN S, LR
BV PR =g et | THECE S S B N
WO BAT IS BB AT A P iR e, IR A
MUNZOR TR, SR, X ANTEEENS, EaS
A SRRSO D TR R T A, B2 P E e
B BB AR 1. TR B LA i —
PR AL AR IR, sl 1 E R IR 2
HRAY, B TEIE R AL AR — D SE R A EEA
BN, WX B ) TE A S I 23 FE AN T 555,

PREGAEAE AT T BE D S T 18 S 0 BV
R T WP A SCRE. in, eI 3 R4
LI ABETE, BB R O AL BT
REMLCR® . REAMIE AR RILL, Ao 1 i 25
ANANTEBER T AR AL T —TACh T HEBR
TAMACH . T ERA P T T
HBAE TASA R BLRY D7), 7E4% A Bl A3
Ja, BRI T SOl R B E KE BE
BRI N TR RERI 5T a8 LIS, S5 0R,
PRI P A BRI A3 3 00 BT i Sl LA AL ST T R JEE Y
R PAVER, B B0E SR, AT
T AN REAIRIR T, DRI S e X A
W2 HITT AT IR, S, O 1R 1 B
HPERER RSN EZNER, a1 AR
AT U5 58 T 2N TR BRI N S (4o o 4 T
I T Ar X A T P B R, A5 5R A B, A ]
REAE R A0 T X T a8 sh HILAAG ] 7™ Dy e A 52
AR AMEICY. 4, X TR R e Y 4
BRI, PRI HEAE PR B P A A I ? 2T E A 5
WERFTEAR T 1 mIAE. filin, — BTt AT
NZEFI T B G P AN T8 ATy B i P W 2
BAEAERESE, DARGXFh2 SRR A, B 1%
AN, BASRAEE T— R SIS R,
R HME . PR WIRSE. R, 0L
TPH 7 S B NSO T RERIE A, LU
R BAIE. WIFA B, Tois e i i AN E 7
5, B TR BE A TE R BT AT U A2

1409



M43 0 B 2024F48 $£69% F11H

A, BB N TR REA AR R s, #h—
IR, PREPETE AT TR AR T AR B9 T T8
R TR, RIS AZEM L, AT AT 6E
RIS KT (ER, 321X T i 2.

ERBETERM, AMTZ T A2 N TR RERY AN IE
TEAT MR ETE RO N AR S, BR T T AL ARG =
RESHTELISL, it T AT AN TR BEB A B = 1A
vk, NIHIFA A HE—A o8 2 A iE fE
N, DTS HANGE B84 7 0 (4 B R R RE R NS T 555 G
TonieRImAE T, A THRE RSP AR B R S
LR, HIE EE PR, XA RS T
MNATREA T P ™ A AR, I HLIX A2 REA B
WAz, BT R R B S IZ e LA, ASCAI AT
B BE DRI A TE PR R 3 1o AR P RE S P B
RSB (B D). YA RN TR e e (e
PRI E S BESh PR, TETESIRTR o A Ak, T PRV Y
548 553 DU B 2R 1 RO 21 4 BE Sl 1R 5 AR R O R RO R
T BBy, SO HER 2.

3 N LRHEYLSR BRI ONI T~

ARG ORIRAERIE,  REShMES IRE P T
A BRI, A BB HA R O KPR AT
A BERS AL TEH A EE T, TN T REIE R T RE
SRS S T AL, SEMT T AT R
TETEFIWTRR L L NS, JE T L], T LG e
RESHPE AR S PRk 22 N TR BBV TE PR SG . iid it
REENA TR T BE OB X HAH T i —
AR, FEBRTHR R T BE O B LA G2 il R i R
(107 3 ] USSR D5t e — X A
(N TRBE)BEAT T 1, 22X ERA) BT T

BETM
(UAL)

RADARRME

B, MTHERERNTEM S, AEREANTX
TANTHEBELE KRR, e B A 2 77 20t
SR AN TR BERAMKF. AR AN TR
REFAE R RIS RS A RAT M THEA
KRN T, KA RV, AL BT L
PR AT T GEAYG A AR, R4k 5 7t x
N TR, 5L, MATEBEHETHA
AT AT R e TR BERYIE RN, i, SUAAL
A RASE A T T N T BB B SRR UK. 1E
— IR R R W) S b, 10044 BB AL 73 L 213
MEMTOER R AERS UAMLIRS), SR
SCH I N AT, PO MR A SR R B i
PR PR LUC A BV, 3R, T2
KA. Z RO E A A A BRI I A T8
B THBSHEAIHN, FRXREAFEFIL 154
IR M. 4528 % B, AT EE s, WA
T IR P A B 2 BT, 53— i
FERAB, FARRANIHLA NS B AR R A T e 1
HALE, AR SR BL g A B e P T
(REL TR, AT RE AR FEE SR A TR 22 (1
ARG Hk, dE—LRpLiprFE R, A4
PrsiiBuk/ TN (NP0 NI AR S FAll O o S B
TR, fn, AALH TR T AN T AT RE
BBl ERNTT H58 1 A3 AZ Mty ™. AL
LEINDY LN v & S =T R S YNE A @S S TSR N
R 2 B . eAh, BAT BN HLES A bk
SN AT BRI, AR AN B R R e 2T
MTEZ ™. R0, MALATDIEA TR RS
SO AR AR AE AT AR, AT A TTx A
SR PEFIAAR I PO B IR, R s AT AN

BEIAK

FAET]M
(HAEER)

Bl 1 AT e S AR B I LR K T T A2

BRRN

BRER

BTN

Figure 1 Mechanism and intervention of the moral deficit effect in immoral Al decisions
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Artificial intelligence (Al) is a branch of computer science in which systems are created with intelligence that enables them
to perform cognitive functions, such as perception, reasoning, learning, and decision-making. Al has formidable problem-
solving abilities in various domains, such as surveillance, health care, and finance. However, its societal applications raise
ethical issues, such as gender and racial discrimination. Moreover, psychological research on Al ethics has revealed that
people react less morally to unethical decisions made by Al than to those made by humans, showing deficiencies in moral
evaluations, punishments, and behavioral responses to Al. These moral deficits of Al decisions have serious negative
impacts on individuals, organizations, and society. For example, research has confirmed that this effect leads companies to
use Al in their recruitment processes to discriminate against job applicants, reduces people’s awareness of unethical
behavior, enables companies to evade accountability, exacerbates the challenges of advocacy and justice for affected
groups, and even undermines societal moral standards along with the widespread use of Al. These negative impacts will
damage trust in justice and fairness, causing lasting harm to societal ethics.

How can we explain Al moral deficit effects? We draw on the mind perception theory, which suggests that people’s moral
reactions depend on how they perceive the mental attributes of an entity. These attributes can be divided into two
dimensions: agency and experience. Agency refers to the belief that the entity can act, plan, self-regulate, remember,
communicate, and think like a typical adult human. Experience refers to the belief that the entity can feel emotional states,
such as hunger, fear, and pain. Mind perception is the process of attributing mental capabilities to an entity, while moral
judgment is the process of evaluating the entity as good or bad. Entities with high agency are held responsible for their
moral actions, and entities with high experience are expected to behave safely and ethically. People tend to view Al as
having less agency and experience than adults do, which leads to the Al moral deficit effect. We explore the psychological
reasons behind people’s lack of moral concern about immoral decisions made by Al. We contrast people’s moral responses
to Al and human decision-makers and the serious social implications of this difference. Based on the theory of mind
perception and moral dualism and supported by empirical evidence, we claim that two parallel factors underlie the moral
deficit effect of AI decision-making: agency and experience. Additionally, we show that anthropomorphism and
expectation violation can influence this effect. Thus, we propose a theoretical model of the inherent psychological
mechanism of the moral deficit effect of Al decision-making from the perspective of a moral agent. This model extends the
theory of mind perception and deepens the understanding of moral dualism.

In sum, we investigate how people react differently to biased Al and biased humans. Unlike other disciplines (e.g.,
computer science, philosophy, law, sociology) that focus on the design of fair algorithms in their “algorithmic ethics”
research, we examine the human side of the problem. We contend that comprehending these differences is crucial for
tackling the social challenges of biased Al and proposing a novel approach to building fair algorithms, as well as a fresh
outlook on “algorithmic ethics,” which shifts the attention from algorithmic design to human responses. This approach is
vital for ethics and for Al researchers to devise ethical frameworks and guidelines for Al systems. Furthermore, the
findings can guide policy-making, legal frameworks and social interventions to reduce the adverse effects of Al and foster
social equity and justice. However, due to the dynamic and fast-changing nature of Al this field still needs additional
research on the underlying mechanisms and intervention strategies involved.

artificial intelligence, moral deficit effect, mind perception theory, anthropomorphism
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