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H AR A 700 TS RBE, MR AIHE B 3R
N F 25 fe KA Z (0] #4742 5 (Rand & Nowak,
2013), iEf#E k5 (moral decision-making) A& —Ff
R ¥ B [ R AN =2 (B 75 2 AU 0 At 25 TR
& Y TH s 22 Fh AT 8 ELAFTE PIME 0h 58 14T Ry i A2 1k
BEEE, AMARTEAT 23 B AR 48 5 T AR F R
T A B YT B (Rilling & Sanfey, 2011),
BRI M B — RN H IR A 5 A BH LA A A
Z I AAT, HLPR S 2 PR s 21 0 071 25 R 5
%ﬂﬁ\%mqnzé((}reene & Haidt, 2002; Pletti et al., 2015),
AR U2 FAT RGN N AR 28 55t 3 TP AR A
BRE FL A, (I IO B2 AT A0 R AT T A
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PRI T —Fh B PR ib Y (hyperaltruistic) #h 5
i), RPLURAE B 3 A g5 A A R sl At N B
(Crockett et al., 2014), ¥ [, FitSir M ELS
A S A A, RS NS IR R R AR
iy, - F JE M IE 45 Fh XUES (Fehr &  Fischbacher,
2003), A2 AT FaE R E4 ST
We? —AATREAY IR AR . AMTTO AT —Fh LU
A O oA Sk A A A B ShHL, FRATTAR Z S Fil b
F Y (altruism)” (Wilson, 1992), 4R, 5 H &%
SR, T3 —FiERaA Ry . AATRAAE A &R 25
AN A B ) BB, FTRefE AL R
B & N PR (Fehr & Fischbacher, 2003), &A%
TR E AR G Y 1 R A g A R EORa 7 AR Y
(Rand & Nowak, 2013). Flfhf7 A E IR H 2 S
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F OV A H £ AR, ZIBRBTE— & A1 T RT3
R E, HEMIARAS A nY A2, IR i 7 5 AL R T
AKX K H O REE L2 I 5 (Hardy & van Vugt,
2006; BRI=AE 4E, 2017), FTUL, AR AT T
FioRAL R, I AX A ESRAE 2 KA g
TakE Al X, ZRFEE 2l TR A S
F X, IR TIPSR UE S . I,
AT G AT B8P 25 R UE X AN [l Ak s B B Tl 1
AT A B, IR I F A G HL AR (event-
related potential, ERP)¥i~ ¥ Q{n] 38 B35 i) i {2
PR PR BYAT S 5 Bl 2 S

PLAERIE GRS S 4k 247 g op i 75 ES LR 64T T
KAEHFSE (Lee et al., 2018), FFIA 4R i 25 20l 55
AT LRSS T A B R g 1) — R )
77 R (Fehr & Fischbacher, 2003), 41, A58
PR 75 25 S X IR AT Sy 110 T 2 52 i 5 R At 3 BIL
ATk, MATERBRTE AT G (vs AT EH)
RKIFS B ETG R R EHN, ST IHE
I, AMIEATTG ST A A . SR . Sk
BB B 0 TE S ) N 2 S AR I ST 2
(Bereczkei et al., 2015; van Vugt & Iredale, 2013);
L R UIR S AL ZAN, ATl 2 i o
Z [ FAT A (Mifune et al., 2010; £05F 4%, 2019).
[FTERF, XU TR 3 A A SC A Rt A I, a7 B 44 15
B R o 1 5 2209 4 R s T A B 22 0] 2 Ry XL
W ek, (HIXRH] O A SRR TR SR 45 R A A 25 P45 1Y
A 4 35 8/ T (Arfer et al., 2015; Bixter & Luhmann,
2014), MAHh, EESR AU KN, #kTE
NTEG I 23 R B0 H 0 22 (38 S PR A 2R At 217
9, PR NP E R B T S K A5G
(Lee et al., 2018; fEgEg 4%, 2015; ik 4%,
2020), &g Al 3= X (competitive altruism)$2 4f
Hufg e T 2 e T AT Rl A T SR i S AL, 32
FIS N AT Z B AR B R AT, S22k T 7EAD
NIATRT¥AE T S FABIE 4 (van Vugt et al., 2007),
JFiE 2 AR AR 2 AR S, B —
il 3= 2y 3 3 $ B R R ok AR A W £ 1Y 3R R SR m
(Barclay & Willer, 2007), i, K& MUF5EHER
[F) 2 Y B SR At o A7 Sy rh g B T 3 e 2 R0 ) Al
% Y (egoistically biased altruism)”47 A fi[H], Un4
PSRRI 24, DMETERE S AT 55 h g
HRKARHUE KW %5 (Chiang, 2010; Sylwester & Roberts,
2010; van Vugt & Iredale, 2013); £ H7 AR
ANEER AR 25 WL 2B (Alpizar et al., 2008; Semmann

& Milinski, 2004), Af17E S /54E 55 4 2 3 3k
A C A AT M (van Baar et al., 2019), X EEHF58 3
B, P QTR S A TR R A AT i) —Fh
ML, HZXRIA C 0 A2 S L ange] 5 gk
AL X 4, H RS He= R 9% 0 s, G
A J5 W R 2 ML o

SR, DMERFFAUAOCTE T A B X Rt 17
(RS, IR e HoAth Ak 2515 B R 256 7 25 ML
AR, s HiEs2 # Z M AAE SR (Wu et
al., 2011) FIC AFIMAT A % O A7 %
BWE, FEMAEAKRGED A CIEBCE Z R 55, AF
2CY AT G B 45 B (At B e # 2 15 B
B AEVEMAERIETEA B, PesR N Y 2 F X s
5 BRI B SRR AT, LA S AN 3 F ) A A
1703 B A B RASE Sk . AR R, AT
M) SEFE AT N Z BIRR H 5 RN  Z A 4t 23 iR
E BP9 (Chen et al., 2009; Christensen & Gomila,
2012; Sarlo et al., 2012), fildn, SBa4E AL, A
T I A B 3R A 25 235 B AR & (Loke et
al., 2011; Miller & Bersoff, 1998), Ji-7E4t 4%
I EZ IR CRIE %5, 2016). RIESH1ES
42317 M (Chen et al., 2017), W& A% A
TR 25 A Bk /D J B | F, o7 55493 AT 4 (Crockett et al.,
2014; Zhan et al., 2020), —%& ERP f5RL &, 5
FEAE AR LG, AMARTEDS SR NS A Y T8 e 3 v
STHFETE D B B ] R AAT A5 2R, S5 PR 3 T /N 17
PRI 26 v 58 (i & T /NIZ IR Y P2), I IHFETE D AYIA
HIGEIR A & /NI IR Y P3), S & B 2 1 A A
Y%+ (Zhan et al., 2018, 2020; A %, 2020),
SR, S A SRR A TE B L, Bl
H s T R AR SR B8 v B R A AT 2R T R
T (Volz et al., 2017) . iZ 5L N R N Fr G 2R L I 1111
BT E T, S35 TR E AT R R B A 1 45 A
oE, AR A —Fe A O i At 3 SO g R Fs
IR, I AR R AR R — Sl Y < 2R At
Y TE RN 3k e A oY R WAL S B B R T A
PSR [ 3R 5 At Z )5 55 AU

T 2 S v 5 Ak 2 B B R i A e T Ak S vk
Frp, BB T AR T [ 3R S Z 1]
PR R I 5], Alh 25 W g 3R AT TR 8 A b =
SCOFIH] R Al T2 S5 7 i RE R 1 A b sl ALY
WA, DIAEWFSR 23, SO H 10 510 A e
B, AT R BN RS K, BRI
BRGE I A58 BUB AR ST 55, iR S FE B4
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PL A9 FE A2 N\ (Campanha et al., 2011; Yu et al., 2015),
AT, S St S EE s AR A A
G N Z AR AU 7 A A8 B RS, e AL
Al REFEAL S EE B RO G B h A 5 . AR,
Uk HAT, XFAEECES SR RN 2
M) S PR SR IR AR ARG A, TR A 5 Ak
P2 AL

W kB, AR GRS HEE A ERP BT
DAAR e i 48 7% A A 7 T8 1 e 5 R AT [ R S A
1525 sk ] E R (Gui et al., 2016; Sarlo et al., 2012;
Yoder & Decety, 2014; Zhan et al., 2020), ZHiHF7E
TEIE S T FE T 3 N B ERP Sy H
WA B R B AR N1 P A% 25 Sy i 7
(4n P2 B N2)FHgE A A3 I 04 3L FE (4 P3 5 LPP)
(Gui et al., 2016; Yoder & Decety, 2014), £
TEAE BB M B, AR XA N R4 e T A A
X 3 155 S R BE I Hp 1 A DG AR B (AN TE 7R A TN IR
W S5 ) EAT PR i B RN W) 0 T 3 B2 (Gui et al,
2016; Yoder & Decety, 2014). 7F H 1] )15 28 2 B [
Bt, B4R AR DX P2 N2 A B T AN AR 9
55 15 I 5 A 44 DU A 671 17 26 R 55 (G et all., 2016
Yoder & Decety, 2014), o, #F58 & BIZ M B A il
R TR A 23 AE T35 & — 1~ B 12 19 P260 1 7 (Sarlo
et al., 2012), H AL/ R/ING A4 DTS 25 568 5
FEAE L F A K (Sarlo et al., 2014), 788 A A 0
PRI B, T E A P3 o LPP R T &2 (H
ZEE R4 Tl f2, A Juat 1558 T i
PEM P (Beste et al., 2012; Chen et al., 2009; Gui
et al., 2016; Paynter et al., 2009), K1, X 26 fix i, il
G353 MM B E R | A A e R A R R S
TEYCR T 25 SN PE T . ARk, MOokE 20t
F#H R ERPs WIPLIATF IR 73 IR R AT 23 B 55 R A
R RHE IR R, Fln, AR ELET it
23 X B N B T T A PO 1Y B2 (Zhan et al.,
2018, 2020), Ff&IMPE K o % A N R PME R R &
TN R B 5 DA R o 5 RN B PR 2 AR B A G Y
P2 AU4Y, FEMIIB BOs & T HE /N R A S O
DA KB LPP IR, I K B 0T 15 (4 i
PG RTE 5 P260 ik M &t b 35 ARG, P 3R A [i]
5 LPP SR & B G SR, AR K E %
FX P 2 P S O T A 4 B R %o o e O i
(R, g /DA AF 58 4550 G 2 o] 58 T 5% i T A e
KRBT R RN . R, ARFSE B PR ST 2
B YRV e F TR A 25 5 A 3 5 1) PR R AE B

ARAE P R S A S IR B A B T ] He
W

AL, DIERBESE T 22 0G0 T 4 M T 1 s
OB AR TR R e HILH, B e S 1
BERL B MR K B ftb A (Campanha et al., 2011;
Gross et al., 2020; Zhan et al., 2019; HA® %,
2020), #RIM, KTES M ARG D, R
TR e e R A R T [ Rk 55 ok 32 3 Kk
Bl 15 F b\ (Janoff-Bulman et al., 2009). 18 %, A
5 By 1F 8 52 9 o 1A A 2 R AR Sy — AP i
152, 1 FE 05 F AN H R —FOARTT 452 H
ANETENAT R, WZEIETENEWE T B TEAT A AT RER
e T AR [A] RO BRALEI (Noval & Stahl, 2015), A,
AT R KTE, <8 5 <A 05 F b A3l
iy S JE T IE A AT A, A T A BT Bl
N (% ) 2 8 T ANIEFE %47 A (Carnes & Janoff-
Bulman, 2012), ARWFFER— D R it F 5
& RIS SR A P XYEAL 71T 55 (Crockett et al., 2014; Liu
et al., 2020; Volz et al., 2017; Zhan et al., 2020; £ J5
4F, 2020), AL E T S SBE S A far 5 Y 1E
fEge s BRSNS R A, S e R4
BL o AT 55 BB B Z AL AE T, Bl A — RS
2 1 A I ARG I B O R AR 1Y PR ME AL
i T, XAES G T A as 50 A
PIMEDSR, BT HE LS MM S B B A S AEAS [R) 1
53 SR B A A 32 SCRIAGHE 1 R A 25 i s 2
A7 3 A ) A O ARt 32 SRR T 3RS0
to M Z Wb e B 5 B Ot S IR B B i fth A)»
Pk o [FIE, ZAF 5530 Be i DR TR AT DI EE 1) 75 25
KV 54k 2 B 8 anfar o) 2 00 YT 1A AR Ok AN AR Y
PZE N, LA RS A K R NTER R

Zr b, AR R A R B AT 55 R
ERP R, 885525 0 St 2 B an o] 22 B 520
153 WIS AT AT R AR 2 S g, 6% 3 ik
WM (WTEEA TGS, S5hos b g s b A
CANFRE A N)AH E, Bl a0 4t 23 B At A\ (I
FOERMIN T 20 B Nkde, R —FpeR i
At 3= SC e st (2) 5 I A MR A= AR L, 24
ANRZMATENE, &SRB LN MEIR T
KSR AP A RS, I AE T A PSR ) 8] A
5 % TS A 28 S NE (B K Y ERP ) (3)8R11,
XLEFT N ERP fEbR L2 RIE A B T &
SRy e S R T U T K
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2 ik
21 #ik

FIH G*Power 3.1 XFREAR S IEF7451T, FRUEH
RO = 0.25), MR AREDTFE 24 29k
K (Faul et al., 2007), PIHASR LIRS T 30 4
k(B A 14 N, Loh: 16 A, 4R 18~26 ¥, F-
P 22.38 = 1.52 %), A sl 4 A F,
TORG 95 995 B 2 S, B ) IE R BURR IE S OE
o AP Z AR S i B d e, D
ol /D ) O 28 56 5% S92 56 v b 9 R R ) O
HISE . T, A TR AT SR, AR S
T A 60 2L 43 Sy — 44 () S A IR A R SN 3 52
B, ISR EPI S — AR, LR
— Al R R BT 55 7RSI TR AT, T Bt
TR B WA 5 A L S8 B S AT S K s AR —
FEFRIRI, & A2 (30 Jo) MEIIMT 55
B S A LE ;A AIME 55 5 Il R A S v B
S A H NI AR A ) A ek, IR 100 ¢ 1 1
Ho il s, 5SRO T — i AT Ak, [FIRT,
FH AL A 25 0. 7ESC g AR, ARATTKE
S AR TE R RE () 55— 0], JF AR H o DSR4 4
P52 LS R PR RN, (HZ R 4R 2 BEFT e 2 Bk
WE B, el aeE R P LA Y. SC 2
WG, VRO 253 51345 30 JCAE R 52540 . it o1,
SEBGHT I A B A MG W, JFRAE T
U KA RLE B IR B2 b S v 2
22 RIHSER
221 #HESEBEHERE

AR 3 RERMAR LRI . 2
N BEANOVE It 2 BE R g shdlg, H 3 AR
A HAMB N2 FFEBORE— R 20, IFERGHLTT
W 28 R BGEREE  Horh, AR AR I HAR e
ZAET 3 UL LML A, RSk 258
T 3 AELL AR R sk R, BE AR A e ok
95 2 F MR B A DLt 1 TR 31 B A At N FEAR S
B, IR AR RO ER B R B 107 e S5 AT ok S0 =
(R, T RE AR N SEBR b Sk S50 = — {67 W] 531 1 B A= 5
5 517N, A g Z AR W, ORI,
BeAh, R H TP i N & FR (Inclusion of Others
in the Self, fifx 10S)KiFE Hirflb N5 A FKAYE
WRRRE, WA TE 5~7 43 B A fth A BRAE Rk 2l
BUORIE AN N A, B AR 7E 3~4 400 B st
NBAE M 2 i B rp A b N (AN, KR 7E

1~2 4319 B bR A5 S k25 R 2 i 3 9 At A (an
FEA: N) (Aron et al., 1992; #P%F %45, 2015), 1F
“HL =AM R B AT 55 v, 38 e 52 B0 A o X (R
Ko BN BaA B # R 2R
222 FERTHERIE

FRYEFT AR T 75 25 L 1 4R Ty v (Arfer et al.,
2015; Bixter & Luhmann, 2014), ZAHF57 8 i “#f ik
JIr A PR 45 ] 2 KRR % 4 Hinfb AWA
KA Bp G A BARbAFRALTE IS — P[]
h, HUEA — 6 PRS0 2 H e I A rRL B, i aE
PR 55 15 10 45 0 S 4 RS ] LU 451 0F S i AR 2R 2
Mg Hbpfb NFB 2, FEATFARMET, w0 .
IR TR IR 2 B 2 38 A rR I I ) S B 2 E A
N FERE A 550, Bl A «Hinx It
AR H o P SR AR 1Y, A AT RE R TR R A
0, ] 8 A2 PR R P BE LR 09 RIS, 4 o g
A~ block PRFALS I, B2 58 B—A 75 2 OGN
19 MY E (1R — R WA AN E S
Z RN, 9 AR N ZE 252 B ) o
223 FmERIH

YA PRI ) — A 22 3 T AR H RSOk
R, R BARL RN iSRS 3 A HAR A
A BN AL T TS, i
FEL R SRS P R P ke R0 R L R L FEAS T
AR E RS, Sl EME 55 b r s R ) 7E S8
BRI B 52 il — 1 Crockett 55 (2014)WTF % 2 il
AP L R BR AR Y, B AT DA ORI AT RE AR AR — 1
BT R P PR RO P . — T, IR R H
14 2 30 o B ViR 25 1K RS A B AR ) Bk
IR IBAZ M ™ A B ELA 20 AN [A] HE R 5 B2 (DA 55 2158 )
FPCTRT FEL IR B o L, 3 S EARXT RN A . 3
N BEAE )52 %) v I R0 B AR 2 PR R SR (R
I OB Y, =R — A 58 B A
R P o 3R TR T RE A RUGRE S A A AR A b A
s O P by =<1 L1 = i B N S B O NS P2 3 7]
VA e eI o N 95 2 U B o S E 4
W2 TR S AA AR I 35 B MR 22 S, HE T X B 194 TR
B ARSI T, R, ARSLEAiE T 3 4~ H
T At N 22 52 5 L T 8K P i PR R e v B PR A, 3 B
RIR WL TR B T E AR S A S BR Y L, A
FEOCPIR B 50 1 AR SZ I B IS L . o5 —
D7, AR TR0 A O RN A Hh AR
TRV N S AS 7] 58 B 114 R SR FE T T KR 1 92 i Jke
%, AERE bRl S 15 d iy B ARl A 2 2
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2% 5, W B HARYE [ B R RO HE W i 52
Al RE AR Az, HETRTAE A R A BRI e 5 A KR
1375 Z [)ig5 R P ME R 58

WAL, T R R TS S r o R B R
FWIERAZ 38 B Z M VC B C R . HAKI 7, M
FH R/ NEBRIE R 0.1 mA, Bidb gk T W
PIFRNIY 11 RO E (00U — S AT, 10
FRAEME LA Z I PIR) o FLRAE LA 3:1 1) Eb 3] 28 5 i
TTIB3G, PR EIT4r IR 5] 10 BT, 280 L
EA B R BIRRAE . RIS, Al 75 2 AR 5 T
B, GRS S R DT D — AR B SR 4R
W s (BRI 253232 2 /0 mA HL SR 3RA8 200 4 4R
W as R EHAF? 7). R E R B PA E RS
3 WK, LABRAR AT 3 A R0 20 r R
LRI SR B Z IO SC R . I, IR R AT X
AP RAT —DELE 20 XTE RIS vs.
SRR AR SRR . B 2K, 30 & s S B v T
TS LR 1.00 fRFE~15.22 fR4F, T34 BRI
L FE R 0.10 JG~3.50 T i P HL i vs. A Ekilcss”
T B 259k FH T 1E 3256 v i << T 3R A IR B AT 55
T 25 SR AR A <3G I FR A 25 < ps A Al
1355 B B4 T A R 28 S
224 EE5ERF

SR FH ol gt 119 < L £ —3R 1] R 355 1T 55 (Crockett et
al., 2014; Zhan et al., 2020), % PR 7E fi XA [
H Az X G B ey e < 7 a5 5 A A5 3 2 [l ik
FIAUAE, BRI 75 23 o0 T 30 A FR 25 1 e R T
A St v ) H o U 3 (BRI AT S i e) ), 5
A F AR T R U AN 403 5 A N (HP A At
(AT R ) . Bk 5 5 48 3 A BARx L3t R 2
5 l— A H PR 5 SR IaR 55 . sl
FER TP e, 3 D HARX R . AN
FEAE N)FE B A 5 2 o TESC g R b, O T 4 i Sk
95 1 A= AR AR S, Bt 7 I F S 00 = SE AT
FHRAE, 3 A B bR G 35 A 78 B BE 1Y 55 — A s (8],
L R R B A T TR R A A b, IR
P Hi o SRR 4 T 2 32 LS PR LT o EE SR A,

*&E I
9

Bl A OB A DR I LSS B gy, A T A
ML dE 2 BE T R &t rY, AT B L I AR
BEFLA Y . H, PRSEHE ST G — R ik —1
POMERREE : &1k BARX G52 5w W il H 2 AR1S
LRI AR, MR AR R XA A STt FL i B O
WA a8 . fER D, oA R R,
TR 3 B AP R, H
G BRI R AR A .

EIER T, HAEI—EMA 200 ms;
RHE BIEER G, AR5, WisSiE
R R R R DR SR 4 IR s o IR A% 1% 25 H AR
ZARA, HNEZ TR, e RiE N BT oR
KA LR HERXT 4, 7EBUBBE 100 ms
25, BIEZEIRB X R L4 FHE 500 ms;
TES P 500~1000 ms BEHLRGEZ 5, SHPRAR
T 3000 ms, 34T 55 2 SR S Ml 4 B S
PR, R ART, REERE R
L1000 ms ) HA SR, AR5 2 9L o FLTE 1000 ms, #7
PR 7, WA B E R B, R E bR
MR IETEHZ B Ly, Al A,
B2 N HL PRS2 IR ), W JCP fL i A%k RS
BB, A SR AT, s g
R IR P R G R E IR BRI, A MR A
W2 s, W B TE A 500 ms 2R BE, BiE R
A HATe & B n &8 8ue, &, ik
SR M DO 28 R B R A T 9 s AT (1 AR R I
A, 9 ARERAEFMIL), 4258 SV S 45 Rz
TESLIR T UATT, A oA a5 . ik
w3 Mo ik Fok KPR SR B
Frxt g, A B 360 MR, HIEAITSE
#1534 1> block, 2 > block Z [A[{R B —k, E#
JIGE 5 A 4 (R 2R A7 A, 5 B A S R T
45 S (WE 1),

23 HFEERESH

TELR 0 5% 218 Fi] Neuroscan ERP ig 3¢ 54341 &
%t (Neuroscan Inc., USA), #ZE PR 10-20 RSP Y
64 ‘FHIEICS EEG. FEZIC RIS % B

| 200 ms | 100 ms 500 ms |500~1000 m5| 3000 ms | 1000 ms | 1000 ms | 500 ms | BRI |
Tmwn  mw T mm memw | vormm | mw | ad | hamm e
ERPiC 3}

B <R ai—RoR R 5 A 55 rp S e i) S5 6 i A 1
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BTAMZLENE, BERIEH OMFLRE S H
e, WCHR S 22 i 5 7K SF R e (HEOG), /2
AR b F % E e s E IR L (VEOG) . Y I 71 18
4 0.05~70 Hz, RAEMIFA 500 Hz/ T, Sk HFHAT
<5kQ. &Nt R A EEGLAB T EAS, K&
FH BN PL 58 0 S A AL BOSUIN 7L 258, 8IS0k 0.1~
30 Hz, >KH ICA (Independent component analysis)
AT K 5 5% 1z IR A1 2 7 £ i (Delorme & Makeig,
2004; Plochl et al., 2012). [AlEF, FRATAE A T 24~
EEG #ds, JFEAIER T e ik, ek my il
ML BZHR O ORI o AR (R ) S BRARIE A+ 80 uV
(Gui et al., 2016), 4Bt a] >k H ARl 3t 20T A
200 ms FHILEAY 800 ms, FH:XF—200 ms F] 0 ms
ARG TR IE . TERIBR AR Z 5, B S5
MNP ERAR B REE T 85% LA b (RA &1
T 60 MM AIK), PR 56.17 + 1.88 4~ Hrp A
THES - ZMET 58 4, NIRRT
57 4, NIFES-BEAENZMIET 55 4, BEAlES-
R T 564, BEAIEE-ANFMT 5540, B
HAEE AN 56 4

£ ERP U I, 254G 4 i b JP [ 1) 1 3 L 42
(& WK 3B), LT AR ERP AFFT45 R (Gui et al.,
2016; Sarlo et al., 2012, 2014; Yoder & Decety, 2014;
Zhan et al.,, 2020) 5L HAY, RATEZELET
IR 15 A HARSOR B 05 18 5 T I FE PSR i
KB ERP 84> : F3, Fz, F4, FC3, FCz, FC4, C3, Cz,
C4, CP3, CPz, CP4, P3, Pz, P4, H:/f, N1 (80~160 ms).
P2 (160~260 ms)Fl N2 (260~360 ms)7E R 4 s Fl %5
Hh S Bk DX 5 Ry O SR R T, PR R A
i X 6 A~ E % 5.(F3, Fz, F4, FC3, FCz, FC4)AYF
PEAE A H M . =YK, P260 (200~300 ms)Fil LPP
(300~450 ms)FE 1 ToT R T i X 458k i
FHIEZL R, IR IR 2 3 AN X8 9 A4S H B 5 .(C3,
Cz, C4, CP3, CPz, CP4, P3, Pz, P4)f V3481 H:
SLIAE (375 W& 3A). 4% ERP BUAMTEAS [ i [] % 1

B 5 A, XTI EE ERP A A3 AT 24 % I 2F
177 3 GEaER) < 2 (RS E I &5 22
O3, HAPBECS bRAEZE WK 1.

AN, BIRMRZE AR S ] T % S B TR R o
FEPAT R FURR 28 SO I N FEOCHR, LA B T Bk 4%
ERP B43 T I i .0 BRI BE AN S o T A £ i 42
AT R B T SPSS 20.0 (IBM Corp., Armonk,
NY, USA)EA/FR 58, Feitah RAEBKIE i [F AR
H] Greenhouse-Geisser A% 1E P i, £ SR
Bonferroni LM 1E

3 4%

31 BREKRIKRER

(DAL B R VE R B0 45 5 . X 10S ' RA5 4
HEATTT 250 0T, S5 N A4 B Y R0 B
F(2,58)=189.34, p<0.001,n3 = 0.77, ZEHKEL
M, SEAENLFHI0STHT(M=1.32+035)H L,
I 4519 10S 1553(M = 6.01 + 0.36) 42 5, t
(29) = 6.22, Cohen’s d = 13.21, p< 0.001; B A% F
) 10S 343-(M = 3.34 + 035 B & H 5, t (29) =
3.84, Cohen’s d = 5.77, p < 0.001); H A% FH
10S 340 i 2 K TRAZ T, t (29) = 5.15,
Cohen’sd = 7.52, p=0.02, Z&5REHHLSIEE
PRE AR

(2)7H 25 SR TR I ER VR ARG B0 45 5 o X 2 0 e 25 SR e
W T 2200, AR NN DRGSR £
R R, F(1, 29) = 47.22, p< 0.001, 0} = 0.52, B
HEATEEM = 3.27 + 0.45) 1, #87E AT
BEF B IR A0 7 5 S TR B Y 32 B
SZIR(M = 7.94 + 0.52) 1% 45 R 3R 75 2 0 1 i #AE
AR
32 1TAHIEESR

(DAL e il

X PR HL T ) F B T 3 () x 2 (PR
TEE )R A 5 T 22504, SRR AR R

K1 AEAZTEEGTE ERP RS EHHSIRAEEWM £ SD pv)

TN BE FEoEE R N1 P2 N2 P260 LPP
ilib3 —0.55 + 0.59 2.17 +0.89 236+1.14 3.94 +0.88 3.67 +0.62

APIR R N -0.70 + 0.58 1.49 +0.78 1.83 +0.99 3.50 £ 0.67 3.50 +0.70
[EEEUN -0.39 +0.55 3.16 = 0.60 2.15+0.95 3.20+0.63 3.72 £ 0.59
ilib3 ~1.18 £ 0.67 0.53 +0.76 1.96 + 1.11 3.07 +0.89 430+0.78

AL N -0.19 £ 0.60 0.94 = 0.73 2.75+1.15 6.17 + 0.69 6.18 +0.63
[EEEUN -0.90 + 0.64 2.30+0.84 2.85+0.97 4.18 £ 0.70 432 +0.64
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FRN 3, F(2, 58) = 11.06, p < 0.001, 17 = 0.28,
)5 L2 H kB, w ik £ d o R A i e
(50.47% + 30.78%) I E L T AL E AN (57.70% +
27.53%), t (29) = —3.08, Cohen’s d = —0.25, p=0.01;
0 B E AT A AR AN 1(62.10% + 27.43%), t (29) =
—3.86, Cohen’s d = —0.40, p = 0.002; {HHHFA S
FEAE N Z MRS 22 AL, t (29) = —2.16, Cohen’s d =
—0.16, p=0.12, PRIFIFEER EROV BE, F(1, 29) =
18.46, p < 0.001, n; = 0.39, HI 52 TFIEEE AN
(51.94% + 29.60%), BIAFERE 755 T P i iy
FOA B 8 (61.57% + 26.71%). MeAb, H A LS
IR B EAE A R, FQ2, 58) = 1.95, p =
0.15,m3 = 0.06 (VL& 2A),

(2)PR SR B ]

Fh 2 R B ) S5O0 3, F(2, 58) = 20.06, p <
0.001,m}=0.41, FH)5 ZH lLE LM, ol L
BN (879.73 + 160.81 ms) % L 18 T i I &
(815.58 £ 164.28 ms), t (29) = 5.52, Cohen’s d = 0.39,
p < 0.001; & =18 T o B A= A 19 (820.27 +
157.06 ms), t (29) = 4.96, Cohen’s d = 0.37, p <
0.001; HAL SMEAEANZNESANEE, t (29) =
0.46, Cohen’s d = —0.03, p = 0.98, Y5145 19 323K
B, F(1, 29) = 4.60, p=0.03, 0 = 0.14, RS54
TFI- 4540 H.(822.95 + 172.18 ms), #IR7EE 4 1558
T SRS SN B M (854,11 + 150.48 ms). AN,
FAHEE S UOR SRR EEHEE, FQ, 58) =
15.03, p<0.001, % = 0.34, faj BB 430 K BR, 1E
AN, Bidxd 3 28 HbRR R f7 i i sk my
R AT B2 5, F(2, 58) = 24.64, p < 0.001; %
R R B, B T A (933.33 £ 149.84 ms)
R 08 TH T 4 (810.98 + 174.94 ms), t (29) =
5.91, Cohen’s d = 0.75, p < 0.001; @ &% T
FFi A= A(818.01 + 162.37 ms), t (29) = 5.28, Cohen’s d =
0.74, p < 0.001; {HiEFEH A S0EE N Z B

ZHAREE, 1 (29) =0.45, Cohen’s d = 0.04, p=0.32,,
SR, BOFE A TG B T Bl o =35 ) Y e g B
SRR EMIA: 820.18 £ 168.15 ms, BN :
826.13 £ 195.92 ms, P4 AN: 822.54 + 164.64 ms),

F(2,58)=0.11, p=0.16 (L& 2B).

()M TE 2 F W PEE 1555

FEo BRI R ROV 2, F2, 58) = 5.21, p =
0.01,mp =021, Z&EHEKRN, PRI
BRIMTE D (2.84 £ 0.33)2 B 355 T XA
(4.03 £ 0.28), t (29) = —3.11, Cohen’s d = —3.89, p =
0.004; i 55 T X a4 A B9(4.08 + 0.31), t (29) =
3.15, Cohen’s d = —4.00, p = 0.003; {H7EAA /& 55
ANZIRIC R EZESR, t (29) = —0.16, Cohen’s d =
—0.18, p=0.25. PJRMEER ER0 W E, F(1,31) =
4.55,p=0.03, 3 =0.16, RI5AFFIEHE(3.22 £ 0.32)
AL, Bl rE B 24 T 45 T s DR SR IR 75 2 1 i o 15
i T5R(4.07 £ 0.29) LAk, PIF L BAR A 3,
F(2, 58) = 0.65, p=0.52, 5 = 0.03 (L& 2C).

33 ERP#&R

(1) N1 4%

FEoEE BT R EROW 2, F(2, 58) = 4.60, p =
0.02,mp=0.14, ZELHERMN, vl HAAFEL
19 N1 JER(—0.44 + 0.55 pV)RERTH AR
(-0.86 + 0.46 uV), t (29) = 3.83, Cohen’s d =3.06,
p = 0.03; U ERTHTAEARG0.64 + 0.52
nV), t (29) = 3.22, Cohen’s d = 2.02, p=0.03; i,
A B N Z BT #2257, t (29) = —0.41,
Cohen’s d = —0.83, p=0.26, It4h, MK F 4%
DA, F(2, 58) = 0.93, p=0.39, 03 = 0.03; P&
A BAE A .2, F(1,29) = 1.22,p=0.21,13 =
0.04 (WL 3),

(2) P2 B4y

FHoBE RS R EROV 2, F(2, 58) = 7.76, p =
0.002, ;= 0.21. 2 LER M, vl HAAEL

B A oBA o FEA

A 100 e B 1200 . C 9.00
0.90 *x Kk 8.00 -
. L 1000 |
0.80 " * * & 7.00 *
- T T
_ 070 * g 800F T 1 % eoor .
= 060 E = so0l LLILLE
2050 E 600 fnlie B _ax
H = 4.00 F
0.40 = =
| 400 - & 3.00f
030 b3
0.20 - 200 1 2.00F
0.10 - 1.00
1 ]
NIFIESE T AN NIFHESE BEATESR NIFIEEE BEATESR

K2 A AT Bl H

P ] R i AE 4% EPE 2> (1. *p < 0.05, ¥*p < 0.01, ***p < 0.001, F[A])
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800 —200 70| 200
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M P2 PEE(2.73 uV £ 0.58) % & KT A )
(1.35 £ 0.68 pV), t (29) = 3.56, Cohen’s d =2.18, p =
0.003; Wi EFRFHELFEEAN.22+0.61 uV),t
(29) = 3.45, Cohen’s d =2.54, p = 0.001; i A /& il
FEAE AN Z BT B35 25 5%, t (29) = 0.19, Cohen’s d =
0.20, p = 0.98, HLIREHEM ERN B, F(1, 29) =
4.67, p = 0.04, np = 0.14, WIEATFIEHE(1.26 +
0.64 pV)H L, #OA7ERE A G T T RE &
TR P2 PR (2.27 £ 0.61 uV), AL, MFHHIAZ
HAEHARE, FQ2, 58) = 035, p = 0.69, 03 = 0.01
(WL 3)e

(3) N2 {43

PR A0 RO L3, F(1, 29) = 4.60, p = 0.03,
ns = 0.14, BI5ATFIEEI(4.26 + 0.57 pV)HLL,
IRTEE G5 T LT SR IE & T T £ N2 (2.82
£ 0.64 uV)o BUAN, #HEHEE A RN AN BE, F(2,
58) =0.26, p=0.77,n5 = 0.001; H A3 H AR
A4, F(2,58)=0.85,p=0.41,n;=0.03 (W.& 3).

(4) P260 K43

FoBE R R RO 2, F2, 58) = 3.72, p =
0.03,m; =0.11, ZE AL, HikHEANBL
) P260(4.83 + 0.54 uV)i & KT HEAIARI(3.50 +
0.82 uV), t (29) = 3.43, Cohen’s d =1.92, p = 0.04;
42 R T E B A A1 (3.69 + 0.60 pV), t (29) =
3.36, Cohen’s d =2.07, p = 0.04; i ¥, 7 A A 1 b A=
ANZB TR #FH 2R, t (29) = —0.32, Cohen’s d =
-0.26, p=0.39, RIFHEHHY EROV W3, F(1, 29) =

\ .
L > .
" S
[ \\ !
\ \ - ’

X LPP(300-450 ms)

600 800

EAES — ATFIES
B3 &SI s T R 8 OB PR SR BT E Fz 15 Pz a5 & 10 B i T8 1 LA R 25 S5 U0 s b 2 [

6.17, p=0.02, > = 0.18, RI5AFF1EHE(4.47 £ 0.58
uVAHEE, B TEE 44 1 5 T i R iE A& T R
PR B P260 (3.35 + 0.65 uV). M4h, W38 HAE
W3, F(2, 58)=6.19, p=0.005, n3 = 0.18, fij BARL
N HT KB, TEEAMEE T, wilikseddi 3 25H
FRXT Gt iz KB P260 - 44 ik 0 A7 A 1 3 2
F(2, 58) = 6.91, p = 0.002; Z&E LA, witsk
P B & B P260 PR (6.17 £ 0.69 pV) iR
FHERT G AMG.07 £ 0.89 uV), t (29) = 3.95,
Cohen’s d = 3.89, p < 0.001; 53 K T dFEA
ANHJ(4.18 = 0.70 pV), t (29) = 3.64, Cohen’s d =
2.86, p = 0.03; i HL i AR A= N Z 6] /9 TGt 2
5, 1(29)=—1.16, Cohen’s d = —1.39, p=0.43, &
M, $OSEATFEEE Mgt 3 L HbRX ik
K P260 HTo i EZE R (WA : 3.94 £0.88 uv, A
AN:3.50+0.67 uV, BatEA: 3.20+0.63 uV), F(2, 58) =
0.73, p=0.49 (LA 3),

(5) LPP (300~450 ms)

DRSS B EROV W 3, F(1, 29) = 4.22, p =
0.03,n; = 0.13, Bl 52 HF1E5E(3.63 £ 0.51 pV)HMI L,
P 7E B 44 1 5 T 09 L DR SRS e T B R R 1Y
LPP (4.93 £ 0.60 uV), #h2 s 5 E B isc 5
YEF 3, F(2, 58) = 4.86, p=0.02, 12 = 0.14, fij &
RN A R B, TEANTHEET, otk simd 3 28
H s %t G2t Birids & i LPP -2 35 I G i 35 25 % (W
i 3.67+0.62 1V, FA:3.50+0.70 pV, FEEA:
3.72+0.59 uV), F(2, 58)=1.74, p=0.19, Mi7EE %
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F oM
A AP260 JiE
uvs - i
4
* 3L
0. . *
1-‘0’ M
MR I AT
L 1 1 1 1 ] u‘ M) L
-6 4 2 0 +2 ¢4+ 6 8

72 L
— 4tk (ARKBAHEE — 2TFHHER”)

_ ALPP i

*

| o 3
/o/‘o/’
L o®

* *
* a’ MR |‘

~60 «40 20 * 0 20 40

s A RRAT (ms)
60

_2 L
— 4tk (ARKBEAEHE — 2IFER”)

Kl 4 =Ptk SRR EF- )5 P260 0 -5 06 D PF 7 LK LPP 5 5 52 0L I 22 1] 4 AR 5C B P

BT, sl sedds 3 R EFRXT R RS &1
LPP f#7E i # 2 5%, F(2, 58) = 6.53, p=0.003; £ &
e B, Bl B i NI & 1) LPP I IR
(6.18 +£0.63 uV) i E R TH AN A(4.30 £0.78 uV),
t (29) = 3.42, Cohen’s d = 2.65, p=0.01; 1@ 3E K
T a4 Af4.32 £ 0.64 pV), t (29) = 3.89,
Cohen’s d = 2.93, p = 0.04; 1fij i, s A2 FBE A= A2
6] ) JC #5255, 1 (29) = —0.11, Cohen’s d = —0.03,
p=0.58, UtAh, FEEHEE ERN A RE, F(2, 58) =
2.20, p=0.12,13 = 0.07 (WL 3).
34 HMHWHER

XTI A B A AR P& RN 25
HEAT B2 R AL R ZE A AT, S5 R I . e ol B
W5 P260 P IRAEA FIAE 23 FE B85 4500 T A2 7E k2
F A A r =-0.39, p=0.03; B A r=-041,
p=0.03; FE4EAN:r=-0.37, p=0.03), EHKIH
R P260 MR, R TE B R PR A5 2 Y
200 R HE S5 G UL 4A); i HL, PR st 5
LPP (300~450 ms)7E# 4230 B 214 N A7 AE W& 1K)
IEMKEHA: r=034,p=0.04; PN r=043,p=
0.03; PN : r=0.37, p=0.03), EPIIERHER
[ LPP (300~450 ms)J{ MEAR K, #ilrEEmEge R
THAE T 58 22 Ao () RN 260 % Y R i e 1 S v 2€ (37
Kl 4B), BAh, i LRG]S T A ERP S5 AN TR
WFERAE(r = 0.03~0.25, ps > 0.15),

4 e

AWFFERA ERP HORIRIE 1R RESTE &
P 0 3 P R SR )R ) S HG IR T TR R B A
SEREI, VE NS AR A R A 2 B Al Y
PR L o DR SR B T — TR A N B 22 P 1,
RV o B At ) R B A2 AN L, it B B
TS A B A A 100 980/ %of 4 2 B 5 00T 4 U A
Frefal 053, i H., 7EDRe SR a) A AR B bR 1R
BT — A SR <L, B IR ACRIRE A

NS & NG NP 25 % S N N 1 I 7
KT RUE R 5 5 25 O A R P260, LU
K 5 INHHERA SE A9 LPP (300~450 ms) A4y R,
FToMHT ERP F8 45 L 93 Ffree A B 22 PR < 28K
NEFES TG B R IS B 2 T o X S ]RR Y, BE
AAG T A RT3 F RS v o7 i 7 ke SR I T g
SRHCT —Ffe< A Oy Rt 3 SO e s fiiieg, HONBR G
F N G FR A R AN o PETE T PR SR h
KRR F G 25 T FOHT P28, A THS 55 &
IOk Qe KNSR N TN PN SEF DN
e e BRI AR 2] T ORI o IS R B AR R
HE SR T 5 R ABR SR 5 5 R BAg A
I [11) T R R SR AT A AR e S HE R ik Jom T s 2 4
PR T — 3 () SEUEAR S -
41 HESEEMEEXCERRET TEERR

AR B F 1T A B

5 PIfEMFFE—3(Chen et al., 2017; Cheng et al.,
2010), AHF5E K BB TR L o — 3R A IR B AT 55 i
I PR D S0 ) RS T — P AR E < N BR 227
PR, BDNBREE &8 8, AT R R 5T H 3R AR
WS i SR U Xof S 2 N A L T 1 . DAAERIFSE
AR, ABROCHRBOR B BGET, AT X R %
B SR A & BRI AT Sy, an e £ 3
1. . AFIEMAESE R4 2317 4 (Chen et al,,
2017; Cheng et al., 2010), fEIE g, LIFERTSE
[ A B0 T X Fl A B BE B 1 22 5, BIMH Eb T2 A
FEAEN, XTI A 23800 T 225 A5) L 1 T e B
Peif(Zhan et al., 2018, 2019; & & %%, 2020), 1F
PR A G, W5 S5 A DR SR8 2 R AR TR TN
By, angob A o i e sEE BE, ksl i ) [
TR B 25 N A 43 A — U] A T o
P Hb A7 (Tomasello et al., 2012), #AjiGE, 24
Il BCIE A s, AT S B iR dn ] St A
TR A GE, R A FI,
TEARWFFE R, MK . BOCHFE A A G T 9 H
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L

AR E I, AMA SR SeR AR R B T A ik
fit AR IR A B v T 55, SRS A5 TR SRR A=
N, BEAMETT RETCE R AR AN E 2 0% . I
Fh, XA EAF AR bR S A ) A5 SR A 2 AT
MW RGPS, B ANTERE A B FA 5 Rk A
WsE N, J&20 7 A e R iz &R, PRI
HIRIEH W Es:, HA 4k & X (Hamilton, 1964;
Tan et al., 2015), FCAJ I, ZWFFTE5 RAUEH T 26
TAMER G AR SRR T R T R
Ay hfuen, XA () o R R 2 D T X OGN
B AR AR, RELH T — R B WA 2 B A 32 S0
RSN o 25T & 5 P 5 83U E A B [ G i e
T I LD Y R ZOR A 3 SO ) R A I 2 X
A (Crockett et al., 2014; Volz et al., 2017), 1 [ECfk
T T AT 5 e R 3 kA8 3 BRI Y
4 H 5147 8 (Ma & Han, 2011; Zhu & Han, 2008),
PRI FEA R A 23 FE B IE B T A B SR R T
— e A A B 25 R

SRMT, AN [A) At 2 2 1 A A B 3 o< 2 A
(USSP 4 T | WP 8 I B A R R = B N ]
., SEAEEML, MEEATHIEE R
) SEp, AR A e o O B e D, ELA R
i) b NBR2Z P BAES 7o X — kS
DIAE B 5T 45 R & — B (Barclay & Willer, 2007),
MYCRATIRPATIIE, AN R T s B e 2
MR Z R FAT ., B, REAT TR &
B, ARG EAE S5 T R AT N2 T A S R
&, HEMTERE S Bk Mt S B aE S o A O
FRHUH Z 5] 25 (Chiang, 2010; Sylwester & Roberts,
2010; van Vugt & Iredale, 2013), #R1fii, 44 AKR$E AT
R H O IETE G 2Lk ok i 4L 2 B AT 55 Hh 3k
WO Z I as i, WNTE PSR A R AT At e 52 |
FER T A S, AATHE AT 55 vh 2 W35 s
H R Fb AT A, 5 AR B0 A A1 A A6 )
(van Baar et al., 2019; Semmann & Milinski, 2004),
ELIXRP AT S A6 e AR 8 45 5] 18 A B B A A 25 A2
BRI A H B S B B (Bereczkei et al., 2015), [,
IZEE AR W] T ARSI S — DR = AR,
R 3 45 R 1 A TF 2 O SGHE A FRIE R 805
RN A A R th R B D E AT
Jy, il AR S s A TR C BT RERE, Nt
HALER I T EAR AR, HX S A C KRR
T A A TR D R R L R . AR, X —
IF 9 % I IF AN g 72 43 M Uk W B a7 A TR IS 45 1Y

T B PSR G T A T SO X — T e, S
br I, BAABORTEATFEE T X 3 L BFrfb Ay
H i EW AT, I H R ERTELANESE T, (B4
EILHIIRIEE] T 50%, XUl BT e T 4k
PrE BEE MR THET N, RIBWATRRE—
FhOsiss T <R Y Rt 3 SO A7 R fia), i dE— b
SRR B R fth 3 S0
42 BAXRZNAHEHRET TEERKRTH
1H 4 IAEN T 32
AR, FRATE SO I AR LR kT —
Fofr B 38 % <A RGN, B AR A RBE A AR B,
TRTE VS S B L T — R R AT 55 A2 T
s i) o S8 2 Rl o o ik — 9T R ARG T LAATAH
KGR SE A, WA O A BROC & 1y A 14k
TR, AL T A BR & ZR A b ] gy, 21 ek
B T L S o AR A B X3, SR S i 42
L, MBS RERIER LR, RZ, MR
TN LA BEAG, DU DA 3N O 3R 1) B AR N 6 R B A
(B, $He4%, 2005), BEAh, FEHN—IA A PR
5 AR 1) 7 A1 S8 R0 P B i R B, AT
FRFEHF— PR 1 B g 1], % B A= AU S —
TH R B 155 T 1, 0T X SR P 1 Sl ] A T A
HARHE B GEREZ, SR, 2017), Al WL, 1 T2
NAEF NBR KR by, 78 A bs B 8h i BAT 1R
SR ) AR T VBRI 1, AT BT e AL 2 B3
W= A TN R, SRR T A R A i AR
7€ ERP f5br I, FRATFEAEIES] T X Fpez A
R, BV BE A AR E, 9 B N ) 38 1
PRI R T BRI IRAY ERP (40 N1, P2, P260
F1LPP), 76 R B8 S 0 B B, AH EGF R AR Re
AN, W RN BT MEDR SR AE S T R
N1 PR N1 o788 7 e 5 e R v 3% 3 A W
W T — PR I [ 2 B TE AR R A A, AR T AN
Xof 38 FEAR B b 5 PSR AT B S R T
PR, WEFIR . BRFEMEM S B, LS K
2% A oh g€ 1 %2 18 A5 B %5 (Gui et al., 2016;
Scheele et al., 2014), X A LR FEHWAFRA
e EEEE B A Ak TEZE
=, ORI IR SRS AN T E R . e R IR
25 N BB, X e SO Ak A L A A
1) P2 FTGA Y P260 Bisr b, BIPE BN B W M T
SRR T RIE R P2 F P260 4y, P2 BEIA
W T IR FE YO i v oS Wi, IR IR Y P2
O IAEFE R BT & T SR A IAHT 1 %€ (Chen et al.,
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2009). i SR AR I HEE, SR 2 A DA N
R TF IR K A R BN g R, IR E T A R T
P260 .51 . IAE ERP #F58IA K P260 S Bt 1 B fE ik
SR o A v Pl T ) 38 B R R 1 2
AR, TEEETE R RN S K, I 4 R0 ) R,
P260 FJ IR K (Gui et al., 2016; Sarlo et al., 2012;
Yoder & Decety, 2014), 7F B8] A FIHERL Y BE, X
PSR AT SRR BRAE TH Y LPP (300~450 ms) A,
4y o BEAASCHFSTIAN, LPP BIA A S e 1 iH 1k
TR R A DA 0 4 FERD B FE AN G AR, R RN
BT AR Ay fiff 2 T T PRI 5 7 4% A B 3 R B RURITIA
J%% J1(Beste et al., 2012; Chen et al., 2009; Gui et
al., 2016; Paynter et al., 2009), ZEARIFFTH, SHK
FBE A AHH EL, $5 RN B R M DR SR 7 T8 B0 5 (1)
R il B[] o T R e X 4 A T T R U R
N1. P2, P260 F1 LPP (300~450 ms)/8 5%, 1 H, #%
IR A LG DRI P260 I i 1 35 ) A
X%, PLIERTE] S LPP (300~450 ms)8r 5 & 0 iE
FHOG, UGV B BN B DR 9575 & T TS 9 67 M
LGN, JHTHFE T 0 22 1 B WU RA N 5% 1 K figt
DEAZPIME R ZE . ERP F8 45 b B3 Fl 2 AR 0 i3k
3T AR WSS SCRe . Bilan, 4 WF55 % F ERP
AR TS B X PR i Rg i, [RRE & B
W RN WIS Bh o SR 5 & T R IR Y P260
HI LPP i/ (Zhan et al., 2018; 5 A% %%, 2020).,
PR, Sk EEfF o 45 SRR B, BN O R A M
T 7 e S S ) A ) A Tk AR eh B S 4 o
TSR FLAE A A A, IR T 2R
PRI HISS 1ok P iz i ahse, DU AU S
N B TE B SR  NJo [R) T8 B SR 7 SN R ERP
EAR_E BN X — WP KB, R T LI E
TN B 5 e At 1 2 e S A S el 22 AL
Hl AR gE &3, Ik —B 4R T E S 5 R A
NEIBER S UL R ES PR e
43 FEEXTHIS TEERRAKRPNGEREM

NEN 2R

ARWFFE IR K BV AN YLK AE ERP $845 I
FITigs B W BN FE A TF RGBS MR T o BRI
T, RS SEE N BEAERAE P260 Fl
LPP (300~450 ms)iX Pi1> ERP A4 b ¥4k i 2% W22
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Abstract

Reputational concern has been suggested as an important determinant of human cooperative behavior and moral
judgment in social interactions. Previous studies have demonstrated that reputational concern influences behavioral and
neural responses during prosocial behaviors and decision-making, such as moral decision-making. Moral decision-
making is a typical social decision-making process involving trade-offs between the self and others. It refers to the
process in which individuals make optimal choices under the guidance of social systems and norms according to their
own value orientations when faced with a variety of possible dilemmas and conflicts in behavioral choices. Emerging
studies have shown that social distance modulates behavioral and neural responses during moral decision-making.
However, little is known about how reputational concern and social distance interact to affect moral decision-making,
particularly regarding the underlying cognitive neural mechanism of moral decision-making associated with
proscriptive morality (i.e., harmful behavior).

In the present study, we adopted the “shock-benefit dilemma” task and event-related potential (ERP) technology to
examine temporal processing of the interactive influence of reputational concern and social distance on moral
decision-making when faced with harmful dilemmas. Participants were instructed to complete a series of alternative
dilemmas in an anonymous or public context. After being instructed whether their decisions were going to be made
public to the target person, participants decided whether to deliver a certain intensity of painful electric shocks toward
the targets (i.e., friends, acquaintances, or strangers) to receive money. A choice not to shock the targets meant that they
would forego the benefit. Behavioral and neural responses were recorded while the participants made their decisions.
The experiment consisted of 360 trials, including two blocks of anonymous and public situations and 120 trials with
friends, acquaintances, and strangers.

The results showed that participants administered fewer electric shocks to friends than to acquaintances and
strangers, which suggested an obvious “egoistic altruism” decision tendency in anonymous situations. Participants spent
more time and experienced greater disgust in dilemmas involving acquaintances relative to those involving friends and
strangers, which showed an obvious ‘“acquaintance effect”. However, these differences were weakened in public
situations. As for the ERP results, the dilemmas involving acquaintances elicited a larger P260 component, which is
associated with emotional responses, and late positive potential (LPP, 300~450 ms), which is associated with cognitive
reasoning. However, these differences in ERP indices disappeared in public situations.

The aim of this study was to explore the interaction between reputational concern and social distance in
behavioral and neural responses during moral decision-making involving harmful dilemmas. The results
supported the hypothesis that individuals follow the egoistic altruism moral principle to conduct moral
decision-making involving reputational concern and social distance. These findings suggest that the uncertainty
of acquaintance relations induces stronger negative emotions and cognitive load during moral decision-making,
and reputational concern effectively weakens the aversion and dilemma conflict brought about by self-interest
tendencies and interpersonal uncertainties.

Key words moral decision-making, reputational concern, social distance, altruism, event-related potential (ERP)



