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23 B R S Wik 25 B0 AT B RIS &
(3 1E 21 BE (Elster, 1989), J& B BEAM 572 IA
] A AT R oE DU AN RS (Cialdini & Trost, 1998;
MR, (T4, DI, 2015), fSE 2 piTE a5
M T S NSO E B AR & Z —(Ruff,
Ugazio, & Fehr, 2013), TMith2H#JE7E #EAR 1) 2k R
BEANTEX RS AT R AT R R AT, A A
AR 53R 2 BV B4 38 D\ 25 AR PR EL % (Fischbacher,
Gichter, & Fehr, 2001; Ruff et al., 2013), X B AYE
TR AT REK H &% — 07 (A 45 32 B ak s M it Je A7
SLORER:S -2 I NRCIRVE =B VPSP i iy
BN, ¥ WA, S IIH B 0] B AR = e
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SR A AR S R (PR #R AR, 2015) SEIRIFIT SR
W1, 25 =5 B =7 # A 1R S4B E S AT o Y
L, XS R AL SRS DIt AT i ET e, L
ARG SV R, SR, AR RS Ty
ATAES, SNSRI T A R, ik, 5
SRS AL S AT DA 4 R 1Y B A R OG
f (Fehr & Fischbacher, 2004; Fehr & Gichter,
2002).

DL Fehr SMfQERAY2EFT B RIS = Jrigdil S+t
SRR R AR R (MR B F#AE, 2015), BN, Fehr #1
Fischbacher (2004)7E 7t 3% # 1 2% i LAt L s m—A4~
WA IRSIAESE =T, KIE =T fE e B4t &
FIIE AT ] . KA 60% A58 = J5 245 Hi aliAs 2=
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A HEBES =R T HER T =
F) 25 AN 320 2 BN 33 IAT i (OS2 23 T ) 52
HAESYT R AT LA 43T f Jois e b AR it 25
R TR OV, R A = 5 AT i 3R R 4E
R 5 S A 2 B 3 AT R 1 e HLHE R

O = AT AAT O S AR BRI T AN A A
PSSR EHEESE, (EME LT IR 2 M B AE T 3l
ML INFEDLE . #5Z, FRATEE = iyt oM
A TAHURIG 25 e ml AT R 2 80 3 SR xfE L figg
BEAt S AE R e By, DL AR R e s T
AT LA K M A4 458 2% (Fehr & Fischbacher, 2004), %t
AMRTT R EAE | S URIR T MRS R A AR
ko R, (EB—sep Bl T B, AT
FEAEAT R R TS 5 0 28 s N T2 1 ) 22
R o SR, 2 X5 = FE 50 B L4 drvah 2 3008
(1) PR TE A 22 LT — LR = T T A TA R o

#—#, Jordan, Mcauliffe fil Rand (2016)% Fi
TG 25 2 IR 5 = O et SRS R EZE L
56 =07 H IR A IE 4 5 HAR DB B 5 A G
FENZEE KM X 3k, A5 O Ml i 4 - (dorsolateral
prefrontal cortex, DLPFC)#{ 1A Jy & 1 57 1% 25 F #EE
T A% B X (Sellaro, Nitsche, & Colzato, 2016;
B2, BES, Ww, REE, PR, 2013; E
i SCAE, 2011), L, XS 3% 5 5 =05 ik
FIBUIAHG, SFL b, BB 3 B T 055 i i 1 g
HEZREL 2 5C1E T A M) DLPFC 7858 — 7 Wt 2 HiyE
N TR A F o 49 4, Ruff 55 A (2013)38 i3 28 /i
EL Vit H ) (transcranial direct current stimulation,
tDCS) & LHR WE X 23 B0 %) 38 D 5 4 0 i 40 P
(LPFC)1% 315 5%, Knoch %5 A (2008)M] &% FH, 4
4% tDCS JIEAm | 17470 DLPFC J5, [nlhy & B4
DB AN B2

SR, K 43 WF 58 4 B D) i % wG JL Bk (IMRL,
functional magnetic resonance imaging)fl tDCS $ K
K, A DLPFC {355 = Jr WA AT R
JETI A I & &R (Civai et al, 2015; Corradi-
Dell'Acqua et al., 2012), fillil, Corradi-Dell'Acqua
S5 N (2012)3@ 8 MR % B A M Aij % M (medial

VRS, wlE e a R | R E S = =
Al —, Hoh A 05 100 S MIFE A C M #
ZIEAERIYEL, 52 R BER sl Hes2 A M Bl T7 58, AhE
MR AT o X —ad P8R =07 AT LA HEA 1 — E A A
A FAGT R IR AP, MU SE =05 B B iR
1R A, J S B R BATER 3 K

prefrontal cortex, MPFC)FI 4 fill DLPFC H 5% —Jr
TRV G, M55 =B, Sellaro 45(2016)
it IN >, DLPFC 1 8l 2 5 I8 86 52 BN 20 X 5 Y
Wb S R DG, T A R R S R A
B = IET)JE K . % £ F] DLPFC i s X A 1Y 1
AN T A TS, W DLPFC TR S A2
5 =7 AR, IR A A B = AR A AR RN
At F I T8 2 LR X — W AN BT e 7

ARICNH, % =H DLPFC i%shASi ) Hitt
SSHEENAT O HoE k%, IR EAE T DLPFC BYI&
B AL G AL E, b E 3 L (self-
interest goals) X HARTHAT A4 THR BRI, —
Ji T, DLPFC 1Y 1% 3l 2 JE il i 7 1 2% (Sanfey,
Rilling, Aronson, Nystrom, & Cohen, 2003; % /. 4§,
2013; e, JEBEMK, 2012), MIMTFEAR T 55 = )y 4k
Pt U BhHL; 53 —J5 i, DLPEC [R A 1
AR BY B A 5] (Knoch et al,, 2008; Knoch,
Pascual-Leone, Meyer, Treyer, & Fehr, 2006), iX#H
TR TER = R A A U, DA 4R
T =IO et SRS R B R . XIS AH B
R HA iR LT M AE B2, s ffifd DLPFC &
SRE AT A Z T U =5 ME R, A
SN R =5 AL ST R TS IS S 4
A AL, BRSPS RVE - 7 mAE R .

M — WL AR, FRATTRE WS B4 Hfif B¢ DLPFC
W 5SS = HEN LN Ee AR ER, 7
Corradi-Dell'Acqua 55 A (2012)F1 Civai % A (2015)
MY SEIHESR R, 55 = J7 AR BY 2 i R T v A [
P, HORGE AT PSRN 2w [ B R R 2 400
PR, MR R T —dl e sk . XA, &
[l )37 2 P 0 9 2 180 I IO 1R AL 3% Il i 2 1)
t, MNTIZ A 188 = p9ik &, AR, X —Bit il
19505 =5 YRR 23 B A S A $2 18035 1Y
s, W T 5B R 2 ] 2 i A1) £5,
X — TP e 45 L IS0 58 AT B AIRAh T4 SR Y
SEMA s T =y O HAR ST S R (O ) A
A, BB B FIRE 25 HLE R pp R #ESE T DLPFC #F
Fhos R R B AR .

R R AR SCHE G A, FRATAE S Fehr
Fischbacher (2004)AY %45 = J7 fE 51 ph 3% % T ZRHE 4,
X3 T8 = RS R B R AT AP R, X
— TG T A WX P 2L TR e i — 2,
AL tDCS FARSMEBUE DLPFC il XA 5 BR
KA, RIS SE = RS R & A A ARk, @
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25 0 E R T T 58 = 5 Xk 2 BT i 28 A it
PR, e R =5 MY R SR AL T b2 )2
AT A SRS NI R o BRI AN R - SRR <4 1)
(tDCS FFLAL) x 2 PN (ST ) AR T ) 1 S5 36 14
TR, T SR 52 50 A T 2 32 1) SR 5 R K
TR BEATL 73 A H AR SR 2 A o) 95k 4 R 40U AL
WK, = AL R 75 78 B A2 = 7 AE
PR R SRR 55, P AESs 1 e R e
SO R HAES R PAT AT A (B A R ), AT
55 2 vl o D 5 2 R AR AT A At A (A
ARIEHE ),

TER AW G, T8 = B AN
PRI AR AT AR AT, PRI — AT R AN
W HRIBLE, i E 2GR R R
AV, 55 =7 BYAEST R 52 B 45 DL R 3 )
BUERI RS2 o SRS, I T 8 = e A Tk
ARV E I AETIE N 22 5, o7 A% 5 [ FIHLH B E
Mo B, RSz i A SCRENE X 431 25 AL
il A1 B B RS = A A R TR AR

BRI, BT DLPFC 3% 3h4s il 1 ki
A RN T AR, AR SO A H R SR A,
B (FH )R 4013 DLPFC Bk (i) 158 = J5 iy St 1
SEATA R A, NI o (BRI 1 (D BaTE A
BB P AERTTHE, (2)8 A P FR AR 152 AT
B2 5 IR AIER) )15 B ScEe 45 51 0, stal
DL ENSIESE = 5 1571 32 B 25 A0 () A R A5

Zi b, YA SRS AT R A 28 S 3R A
FEN RGeS SRR HE T e . SR, B
A W5 ) R P 2 S IR A Y R 22 3 T A O AR
HESL, b5 = 7 A& AT QR X LN TE AR
FAPLHIE A TESRE, 15 & X4 S e 4 228
B ARSCHI tDCS HOR R A DLPFC, g T
185 28 A1 FIBLEITE SRS = 5 1550 b B i i AR, W
BT S A AL i A SRR — R, A
IR AT R Bh2 1 5 = 7 ST B Ho a2 R0 91 3 D B
WL T BN IR, 04 B TR S
15 LLHE 2R I HLH] BAR o

2 SEESIRIT

2.1 ik

So AR R A R F KR 90 44 AR R
oA, Hh B M 41 A, Lotk 49 A, PR 22
Z IR IX TR 18~26 %), A #il ¥ h4 F T H
SRR, 0TI SO IEALT RS, AR R

G s K I ER e s, WA (DCS SEERZD] .
SCESAF A Helsinki 457 HLIRAS T 7R 5L 50 = R HL 2% B
S, TR RIRTE 20 S 56 B 2 ) 2 5 S T
o BHXBERENL 0 =4 . BHBR A . B
YRR, R ALEE 30 N A — > BARRN
PRk Bz BHBTAE R, AR RBHEAT AR E Rk ) L R,
DAl I LS S B I A SC e B 89 AR A
ROBAE . 89 ZA AT A 69 AL &4
BEIFATF . Rl ST M E #E), &
Lo 77.53% 340, W LMl 2 RUAE A [m] 2 v
(453 A HAS 4 B . BRI 48140 50 )64 6.
6 1 8 ZAELE B
2.2 ZMERBRIEEAGADCS)

tDCS JE—FPAER M . F s Ak B
(1~2 mA) T IR Bz Fpf 2 G sh R, &
FH A% F B #% P9 A4S HL i) R A9 B (Filmer, Dux, &
Mattingley, 2014; H&f %%, 2013; HEl, A%, X
i, FER3E, 2018), tDCS HEXT KMk Bz )2 24 A M
S 2L A A R 0, BHAR I 3% (anodal  stimulation)
Yo fr e, BAMORI L (cathodal stimulation)]
AHJZ (Civai et al., 2015; Nitsche & Paulus, 2001), i%
AR — FLATET, BT AT LA A 32
SR R B DX I 35 e, PR e Aan SR AR T M FEAS TR
WMARFTERGMEZE S, AT AT LI E K ik X 35
(A5 B (35 HA G B Rl e LD XA AR T = A
FRR . RIL, tDCS AT LA 7. 52 5] 0 A4 R i DX sk A
WATVEL NI BEZ B R C R, BAR0 S
B2 Filmer %5 A (2014)F1 Sellaro 25 A (2016)HI 4514 .

FZ IR [E Fr EEG 10-20 REGEHIPRIE, tDCS 1Y H AR
H i T 45 ) DLPEC FIF &b B F4, 33X 241 % 45
DLPFC [ tDCS #F5E & FH (1 4 7 (L et al., 2017;
Tremblay et al., 2014; Wang, Li, Yin, Li, & Wei,
2016; Ye, Chen, Huang, Wang, & Luo, 2015), 534},
Z% 2 B Meiron I Lavidor (2013). Harty %5
ANQOIYNEFTRIX K Cz (2, BN R FH A
neuro Conn A 7 f) DC-STIMULATOR, #il] 3# H B H-

> XHF LA DLPFC S HFsMi X /) tDCS BF5E, #EH Cz fEH
27 A B2 U ACH WL E£E(Ruff et al., 2013; Harty et al.,
2014; Li et al., 2017). 3k Bz i B Cz X8 A7 A0 22 00 b she 7 1)
LA, M LA B (AR BE ), 22 X 8k K JEL A 3T %) b X %o DA
1 B BY 5 ) B/ o 5 S, Spitzer, Fischbacher, Herrnberger,
Gron Fll Fehr (2007)f9 fMRI #F5T & B Cz BT A9 fisi X 3845 76 20
A TRZE PGS, Ruff 25(2013) 35 % X R tDCS %
WA ST IALSHEH M2 TG . IbASGRRL Cz 1R
SHPWANHE .
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HD-Explore £ 22 il (4 L e A 0 7 (72 181 S BHAR A, A A B R R 350

KNI 5 x7=35cm?, WK 1 mA, £ 15 F 17
FUT B 22 st (el BYREOOT b6 )5 f ik B 20 1
FEIAE 15 BPRIRE] | mA. H4h, ARl A Soterix
[% 25/ 7 (Soterix Medical Inc., New York)#2 it %
HD-Explore ¥, 2l 7 M A 7 & IF 2T Bk
SO T I X S84 52 U5 1 e i A=A 1,
ik RN LR ) IR RT LA i, Joie a2k BH AR )
WHOA S BABOR, SAFEA M DLPFC X ™A 1 #8¢
= B30 (Field Intensity), iX 2% B 3A Rk 28 1
X I I BROK - o

SEHTFUG R, BIAR AL A B A 2 RS2 15
ﬁ%m%ﬁﬂﬁ ﬁ@ﬂ@%ﬁ%%f%ﬂﬁ%ﬁ
INFFEE 30 #bo X —IFRREARUE T Il 4
mumwcémTl@ﬁ%mﬂ&kiﬁlmmmd
et al., 2005; Willis, Murphy, Ridley, & Vercammen,
2015), S A5 gl a7 0 EOT 46 B BB fORE A i
THORIURR, AR A OS2 T A . 52
55 R H offline #X, RIS R G 9l 25
YA S5, AR SL R ] R 2 40 43 ph o SE AR 4%
MBS T R (induced  value) KI5 # IR R 11,

PRI tDCS SLER BB BT, AL s R i S 50 1 A 1)
FRENAE NI AN G A2 32 11 2 BHAR 0 . B ARORI A 2 ke
ORISR B o LB — H 1, A B4R A5 7357 1DCS
H RO P ST IR U A o 3 Ah, I RS 2 BT LR HE SOUH s
THMTAE LB S 0 T i e SR ST R SR, R T R AR
FBK N (placebo effect), 1A H8 # I IA N B C 3 32 1901 3 =%
RITX A O A TRCR S, H S50 RIS EA T oA
B A 4447 (de 1a Fuente-Fernandez et al., 2001; Li et al., 2017).

eSSk 48.6 TL(HLHE 10 ToHEIK2%).
23 IBEZEER

SCEGSR FH 3(4LlE R ZE R tDCS Hil#: FHM . BA
R x 2CAN A ER : E55 1. 1F55 2)ry<4iEl+
N T BT Se e BEAL A B 20 AS [R5 4T
e Z AR R (DCS W, SRIGHIRGERL 2 15
SRS R F IR S AT 55, RS =7 O
FHAETA B RARAESS 1 (WA E), D
=7 T B FAETR P BA AT 55 2 (A AR I ) o

{155 1 LS5 2 (712 % Fehr Fl Fischbacher
(2004), RP3E 3 55 = J7 X} 4l 8k & 1 AR S E 5 58 HX
PRI Y B L SR P R T SRS 100
LR T (Game Dollar, G$)RW] 4G BLI, 75 2 ok
ERFIX 100 GSH N Z D S B sz &, F T Y
WS AT, M FmEENSETE, HzH e
ﬁh%ﬁo%*ﬁfﬁﬂﬂﬁ%MﬁMﬁ J& mT LA
B A — A, FNRSE = ﬁa%A1G$m%%
IS EE B TR 3 GS o AR 5 — Jr i A ) s B0
FAREE=T e %ﬁﬁ?&ﬁ%&%ﬂﬁﬁmm
PN E (RS 2) TEAT 55 1 Hh, 58 = i A EUE
AR A Bl s, AR 2, = HRENAC
A REUE R RAS, B AR A 1 GS, WKt
R 1 GSo N THGI# T80 TR %,
2017), 1 50%MIHRSE e A5 | BRSBTS 2,
HA R 78 AT 55 2 e BB TS 1.

DL A B TS5 1 A, RS0 A
mr,

DA BRI RS =05 2 5500, T
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HH BRI Y MR H A OIS T 5
— AT 7R R SR AT O R S 0 AT [ A
KA

DR KFIT AR EL I 5 /04, &
2B h I (A) RN 32 35 (B) I A A o 4% 25 F
P 52 35 E AT MR A TR S g, rp ol R A k)
100 GSHEAT /3B, W4 32 & R e Z M & 1 4
B S

)RR IE 2 5 AN b B ph B2 i 43
Bes 5o AFULEE—AN /NI 4 L 25 SR 2 1ir, plak A
23155 50 GS.

YRS — /N, T T 2 R 1 ()
OFEE FIMEH LTI, #k e o 2t
AT R G G RN, I 25 RN — A B H
PR RNAE R =2 5 vk, KRG, @R 2
A—~[0, 501X 0] Py AT R B %, Howik 5 A
1 GS, M K B AnBR 3 GS. BT M H
BT B BT AT AT BAR

BHEIM S, B B ICHK (self-reported) At 1 2
Oy S B 2 75 BN DX RE, O 7ESE g R A
AL 17 25 7T BE 5 H e IS0 e SR 1 56 R 191 4
TEAE RS 2% (Fehr & Fischbacher, 2004), AT,
X —BFE R A S tDCS W g K K& i, RN T,
AN [ 80 38 4 m T 2 7 18 S 56 3 R S 4 T (L
BRI A RS A S 52 T BAME . PHBR S8R F
(R —Ff), DA bR A T A0 15 4 5 B S 1 B
FFAE B D 22 CANRAT B35 PR A ] 30004 v B2 —
o i TA ST S A R R A b R 1 4
22 5 (B AN AR L R 00038, B AR ] O A 5 T 7
PTG 26), X 88 MR 2 X R () il S A 1 4 22 5 10 g
ST BRI — 22 O RZ R, (A5 g BT R0 R 1 1
g2z 5 DBt X — P R T s, 2Ulith, Ruff 55
(2013)7F Hidw J5 i R R 1Y tDCS W5 HP R
R T 3B SR SR AR &, AR [
18 45 RN TEA o

1T 55 — A~ S 50 XA i 3 RN 2 52 3 1 I 0
AR EEM T A, AT S bt AL T,
EBHRIE AR — 5. 5340, S5 P A 21
MEF R HA 0, 30, 50 =FhAlfE, 2%
F 2505 (2014)H1 Civai %5 A (2015)9432%, 0 /0%
AL B 4y B 45 R (unfair), 30 ICER P E L
(mid-value), 50 DR 53BL Jr & (fair), Horp
ANOSTFHA3 T 45 R0 e b i T AR SR

T RS RN AR I, SEE R
TaF Bt S, HORTE S R R S AR
B R EPAT R PR S0 3 AT W) 20 28 S, S5
P VE BRI R X — AR AR AR B, A
SRS T — A XS 5 N7 A AP S
LB S IR o ARBE A EE IS (cognitive set),
H A8 —Fh R R )y U4 5 oA 21 B
PRS0 37 57 T FE L BE ik L S 42 T R W AT 55 iy
£5(Ravizza & Carter, 2008; Rowe et al., 2007; Sakai,
2008), [ I AE % AR B0 1% 3Rk Oy X Sk
MEERRE . %, =MrBCIr% 0. 30, 50 AT
T R AL S S B2 B, XAl — UL 5
UOTEEE R . X — s R EE SOt A BT
Yl SR S5 R N BRI, 5 =, S P
B AN, THREALA T2 R TSR |
) A FTIC, HiZ S mrZ a5, 201801
BEPLEC, XHE, Bl e WA /NN, 258 3
ANTF)2H A A R T SR R E R 22 5 2B 1, #ak
T S5 T A ) 12 8 S 6 U I P S R
FEZH W) EHLAR A (B 2 MR ), Xl
B o TR M2 AT AT 5

1£5% 2 SRS 13601, ARZATE TAES
2 WA AT E, el A B AT s K B e At 1Y

OWERAR SO A R B, SR W AR R S ey
FAFARF G500 0, 30 F50), % AT GET | AP XS24 2052
YERgEE, IR LR Pif Ry REE —K. SEAH
FEHMBI(RUSS et al., 2013; F 35 3C%, 2014), AR AR
K BEALE T X AT AR . BRI S, 1545 1 TS
2 WA AL T B8R H B AT PR B L EES, B SR AR 0,
30, SO =Fhariic F EE DB —K HEZ M BH K, HHAMT
% 1Y 5 B AE Bk ] ABBA AT, HAK K, -3
(session) 2B I e AT R AL 55 1, AT A S 1 B
AL IR ER BN A B 5 A BT R EBURF A, B TE
A AT S5 2 I BR R B Bt AL AR B S 20 23 Fd Ty 28 A 2 BRI
¥ Bo 7EHK T A9 SR 3 50 56 A iR S i AT A AR T 55 2, HHL
SR TT R IR A, WG TR R ATE S 1, B 5414
Mo 7 BT A B, sl 5L 7 A 50 kst ik
(1,3, 5., 29 IHES 1 AUES 2 A2 5 43 5 52 i L0 BEHLIN
B, MR T EEOH 2582, 4, 6,..., 30VKAT 55 2 I 15145,
EWAMES Y 5 HAYBC T 5 AY-2 PN 15 B AT — 37 S0 300 ) 5
(AB)#EAT o X — iR TAE 55 2 AP0, Nafifh T
T RAVE BN A B A 5 20 40T 7 58 1 2 B 7 Ak
A R—EHA i — 4, AT R LR BEYLE TP tDCS 8RN,
BATEE— 50 8 (session)FH 5E = & W0k, H =900 %%
B . BHAR AR ROR S . X AE, BREH BRI T A EREIR
W, MHRAR T AN R R IR BUR)F/EAR R tDCS 458 44l
[Fo 74h, MFEEZRMTE TR, YPOIRTTH HRIFFTHR,
TR 32 B8 53 e 7 28 56— Uk S22 BRIl T 8+ ) e S A B
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Weak, HATSS 2 Pl Jom I 45 . ikre
1555 1 FfESs 2 thakAS 1) GSSTE &ML, il s
F I8 1 GS = 0.08 JTHY HL A Sd e R B 4

SIAT SR AN T, TE4E55 2 JFRTHT, B
LS DA 5 AR B R 2R AT R DR S 0 = 1
I FUC L A4 o SEIAT 55 T 1A BRI e £
T IR R 25 AT S DR SR 92 56 38 1) At A A R I A
SIS KPR A, AT A0 2 ik o A 3
RMEPELT AR BT 94h, SLHKRA Z-tree -
PLSZE 15 2 (Fischbacher, 2007), ¥t 7E 5¢ AT 55
| JGAREE BTS2 i EAARRG AR R BAE . SC80 Ui i
K GBS IR T, i, Bol7E S bk
RN S AL B B C 281, iR E gk
W RV, S kS SR AR A £ I O,
S R A R A

TEBEA LB, FRATTA D T 9k it &80
JAF A A LR AR v O — K)o BT 2 1]
BATX A S HE M AE &, BN A (TR
F) MR’ B (&) iz GS (VA 17 B 4
BeZ /b GSEATF-) . JREZET, BT 154 HL Al
HAIBLE, 5 =7 &5 ST S e 1 &
FUFIWIA O, XM, MR tDCS il 5
AR SRS B R RG2S, AR
WA LS RO H 23R, SR Ruff 55(2013) &

RSS2 T LR G SN ) S R R TR T N U e — Ty T,
FORBOATEAR 55 1 FIUE S5 2 S0 AR 45 S vl LAR AR PTAME 55
AT h 22 BIAZACR S BRI 55— 7 i, BOlTEA A ik
BES 2 PILRAIT 4 N A Sl % T5 gy, BRI REZ )
AP R T A SO H AT S, BATA BRI 5
H LB IR] tDCS 20 Wi A 175 28 S 0y 2 75 A7 1 25 S 308 1 2% 22 51
SITIEST R AL, DA TR S A . 2,
P T A ) 0 3 2 9 A T A 199 5 6 s A i AR 5 A ), ROV
BOAATATEAL S 1 P2 BIE LIRS, X — i 22 L S 7EXS
AN TR A B 45 2R LU R AR AR I A5 LATH R . JE T LA BB E,
FATE SR R A BB 55 1L 28 v o

O RPN ER A AT B =7 A, AR T AR T
B R 2 (B D T RS =07 B AR T B A S A B I, B
R X — B i IE 2 B =5 A R A A AR Y R e
X P R T RE S A A = N TEA R S B (55 1 FES 2)
TR AR R, DNTTR AR SRR A5 3R A T

Wit tDCS HE Pk 2s DLPFC FITE 3K I A 5
BT A SRS A5 AR, BT — &R
HEGEW, ACAEN R (DCS IR
FR S =T S RS AR, XA B TR RS
B BLIR 1

3 45

30 FE=ZREIPNBEERN

B, WEFEIA = AR AN AR E,
5 =5 4 DL AR SHE 5 MR S S e T AT
PG ST RN, 5 = PRI 46
5, AR R AR U v ) AR ST R v (B 3) . LA
e, SMEEL AR T Emt, 5=
1) 7 P15 2 dec i (A 1B M —0.89),  HLIZEUE W& /N T
MG P& ZEY 0.15 (BUXTEEAR t KK,
t(88) = 9.93, p < 0.001, d = 1.23)FI B/ 7 &
B4 1.35 (1(88) = 15.64, p < 0.001, d = 2.77), Hilk
WM, 5 = TEF AR B BB XA A7 2R 11
TESME(21.64) 2 5 T 45 )y 20119 7.55 (1(88) =
12.07, p < 0.001, d = 2.77)FIAFJ7 0ty 1.58
(t(88) = 13.15, p< 0.001, d = 1.83), FiRZEH ALY
TE 1%/KF .3, Cohen's d SR (effect size)th 14
KT 1.2 (Ml dikF] 0.5 B N, i85 0.8
BIARCRK), WP L 53 A A B & W 2078
62.2%Vh I o X —Z5R IR T8 = A
e, HiX—47 8 5E g ILHIfE R % )
RR

N
W

2.04

g
1.51 -20§»
a0 15 %f
e ™, 1035[*1E
. s s X
-0.51 ~eaeL g
RS % ¥
- %] 089 0.15 135
——ET| 2164 7.55 1.58
K3 ORIEGMEC T 2N AR =07 s 4 B BT E (R 22 2k
IARIEDR)

R, R EE =5 W RIS 46 TEAS [RDR A
FE AR O, XA = I 4 O AT 3
OB AP . AN & L AF) x 3 (tDCS:
Btk . 480, PHAR) R = 520057 22 08, 25 R
tDC'S B 1) 5500 8 3 (F(2, 86) = 4.29, p=0.017,
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i m? = 0.091), I HAVALEE(F4, 172) = 6.07, p <
0.001, fin* = 0.124), X—45 R FIXF DLPFC it
17 tDCS H 2 A8 T 565 = 5 W1 26 IR i o

54h, B 3 WHPS R RN, SR
T T G 4 (I 25 241E H-0.89 < 0), 1Ml 44>
[V S LR /A i O Sy T (N 1= ) B TR (B
KFE, =4 TR IEEEY . it —2 5%
SYBCTT SRR SE I, H2 T R AR A 3R A i —
Oy BC T Ay AT 5 22 0 M, R R RS A R L
x 1,

*1 MBEFZDE=FFERNOERME ST

HRNFE tDCS n M D ANOVA
VA2 BH R 29 ~1.38  0.78 F(2,86)=12.07,
. p<0.001,
& 30 =097 072 259
FH % 30 -0.33  0.96
SR 89 -0.89 092
45 BH R 29 0.00 0.80 F(2,86)=0.83,
o p=0.438
KL 30 023  0.77
FH# 30 0.20  0.66
Rk 89 0.15 0.75
N BRI 29 1.52  0.57 F(2,86)=1.43,
p=0.245

L 30 130  0.70
{EL3 30 123 0.73
JERON 89 1.35  0.68

MM FER A I T RN, AR 224y
B S 7 A R R A 1 25 A A 5 25 5%, H tDCS
ROV T LR 21.9% 0748 548, F(2, 86) = 12.07,
p<0.001, 0> =0.2197, FJ5 A (SNK) &7m B 41
= G4 B E N T A (¥E-1.38 <
—-0.97, p < 0.05), FHMRALHEE = N 1ME R
-0.33, BERTERH(p<0.05), HI, RREN
2557 HT S s AN [] S 2 )G 2% S e TP AR OK T Y
ST (F(2, 86) = 0.83, p = 0.438)FI/A B4 IL
FHE(F(Q2, 86) =1.43, p=0.245) FY AR T E .

LRGSR, DLPFC AYBTE I T AN 45
Be 728 T2 = W MR 45 S, (45 PHAR 4 o6
SO 20 e, T B AL = I TR 4
oo

TR, A SCIR R T R E AR
SPEL T FAT AL AP EARFEIE, H
5 AR SCHIFSE R Sy 2% U0 R AN N P B T R

7 Fi B8 Cohen (1988)%5 th Y3EMEM S %, 0> = 0.01, 0.06 1 0.14
RO IAE R & S F NN F | N

MITETE o R T K56 AT i 4 TG 56 P 28 (AN 32 56 42 il ) Xof
SEEREE R TR, A SRS T A R AR
SFIETE o TR Al A2 A i I
FESHIE, RAE = A2 7= A S vk I 45 0 75 K
i A AR vl SLEG LS R A B, tDCS 15 B RN
HIESTTL T BAN TR W3, e B 6 0 h 4
FIAN - AN 5 35 (S0 3.2 i1 3.3 43 B 45 51 5 1 AR
[]), 33X 2 B AR SCAfF 9% 245 SR R AR il 1

32 ERARETE=ZFRIESIE

TEREARET, hTH = AR
SRR AR AT AR AT AR, X — AT A S0
KA RN, TR R ZEEALH R . I,
AR SCH AR DLPFC JE 6 1 6 M 1% 45 19 4 i
(Knoch et al., 2006; Sanfey et al., 2003), B4 %
il 2 s Y T RS IR, SRR TR S 4
BhIRAE T A H B = A9 FEST B (Fehr & Fischbacher,
2004), BABAIEON 5 Z A0 .

Sk B 5 =07 IO T R AR AT A e A
$I4T AR Z 5] tDCS FIBL A, 1 X% A
WETE = NIETIET 3 OB BAFE: A
I AR AN x 3 (tDCS BEE . BRI,
BRI ) F) £ 52 000 2y 25 50, 45 R /R tDCS 1Y
FRON B3, F(2, 86) = 4.69, p=0.012, fiiin> =0.1;
PR s RN 3, F@4, 172) = 6.52, p <
0.001, fii n* = 0.132. X —&5 Few1 2B W tDCS H3%
B T8 = AETIAT . T TR Al 3 1
AT T odatie, b rEgitah Rk 2.

R®2 MRAEHEEDE=ZFETNENEREGIHERK

wE)
FREANF-E  DCS n M D ANOVA
AR BRIt 29 29.59 9.88 F(2,86)=9.29,
p<0.001,

B30 1937 1374 o ygg
FHA% 30 16.23  13.19
YN 89 21.64 13.54

rh & L 29 9.69  8.61 F(2,86)=1.43,

L 30 653 675 P 0240
% 30 6.50 935
JERVN 89 7.55 835

N k3 29 176 9.28 F(2,86)=0.07,
BH 30 183 oqa PTOOP
A% 30 1.17 3.13
JERVN 89 158  7.63

B, XMTARFRITBCTR, BINET 20
M AR tDCS AL A2 =I5 AT E A7 7 35



578 N B

L

051

%5 F(2,86)=9.29, p<0.001, 0> =0.178, #—H
() 2 5 T T LA A B (SNK) 45 SR o, B 20 vh g
SOT BRI A TR AIA (E Y 2959 >
19.37, p < 0.05); BHBRZ 28 = J7 ARSI A4
16.23, 5B ZEF AR E( = 0.334), ik

S =G RN FEAY) G . X R, g
*Eo R R B, A o A A e 4 I L
R T AR T . —J7 I, X5 —J7 DLPFC
1T (DCS BIIOR I T He Mg 2, JF (AR
T IS A T T m AR TR O — i,
S 448 HL 1 R0 45 =7 DLPFC #4T tDCS FH A% 1384
JE T A G 2, (A B BRI R K .

PP AE KRS L T 5, BRI R 2250
7N = AR STMEAE AR tDCS 4] 22 F A8 B 3%,
F(2, 86) = 1.43, p = 0.246; AU T &bk
PEILE R, F(2, 86) = 0.07, p=0.935,

33 EZHERAMBEAREFHNENES

M8 =5 e B HAR T R U R, HARTAT
RS TELH X, 23 AR BARRRZ, K,
55 = R R A U b B AR S AR A AR 1
PR Y 22 (B (VLT AR 22 S 3 5R) T LA B2 ) )
PLAIXSEE = 7 85T 052 . (i F DLPFC A DLl
ANREY F RN ), PR SR A = 0 AE T i R v Az )
H RIBLEI P52, A8 SCHUA S 4 23 B9 1 i B i 45
SO AETT 25 5N %2 B tDCS B AN 15,
H RGBS i 751 22 5 o 2R G ) TRl AL

SRR 3K — XA, BT SR AR = E PR R AR 15
BT 2E 50T 3 (O R TE . A
AL AF) x 3 (tDCS & P . HEHL. BHR)
() E A 250 AT, A5 R R tDCS B E A ERL
PR, F(2, 86) = 4.04, p = 0.021, fii n> = 0.086;
WA R BN, F(4, 172) =395, p =
0.004, fii n* =0.084.

3 i TR 2 RAEAIR S B 22 tDCS
RS PRSI EE R . o, R R
T T BT S80), 58 = r fE IR AR T B
RYAEST 25 542 3 (DCS & &) W, F(2, 86) =
6.62, p=0.002, 0> = 0.133, /5 LB K (SNK)ZE
IR, B SE = 5 FF A AR 15 i R ) 22
SR E TR EIEN 21.90 > 12.67, p < 0.05);
FH AR 4 56 = 7 6 R AR T R A T 25 R 8 ME
7 10.10, SHERIA 25 AW E (p=0.451).

MR A B T TP A A A BT R, A
ST PR ST AR 25 AN 3Z DCS K

=3 MBEEESE=AFEIERNMARMEST
TENFPE tDCS n M D ANOVA
AN B 29 21.90 13.10 F(2,86) =6.62,
. p=10.002,
HE 30 12.67 1292 1233

BH 30 10.10  13.17

FENEN 89 1481  13.87

45 B 29 7.48 9.48 F(2,86)=1.7,
B 30 400 6oy P18
FHA% 30 3.07 1207
JSELN 89 482  9.74

N A% 29 1.76 9.28 F(2, 86)=0.08,
B 30 133 9ag P09
FAA% 30 0.97 2.65
JSELN 89 1.35 7.63

B E R (F(2, 86) = 1.70, p = 0.188; F(2, 86) =
0.08, p=0.925),

ASGEX R = ST T 3 (A FKF: A
N P& M) x 3 (tDCS B E: BAML . L.
PHAR) x 2 (AR B . B VS A A = 2
H7 2000, 45 BR tDCS B (F(2, 172) = 3.96,
p = 0.022, fii 0’ = 0.044)FIHA K & (F(1, 172) =
64.15, p < 0.001, 1 n* = 0.272)8Y =& 4 03,
H =AW R Z 01775 B35 10 28 T AL (F(4.344) =
3.23, p=0.013, fii n* = 0.036), X5 5H1RLE
A2

WJa, PR E T Z0 M R RS =ik &
HUYE 015 SR E tDCS R I0] () 22 7R .3,
F(2, 86) = 0.65, p = 0.524, X —25 3 4ER T tDCS
) P8 e A B = T AR S Y A A R i
A ARSI T R AT BeE o FRATE KT T P> S0 5
55 WA 3 2 HE 2 A5 A AR 350 0, 7 A2 0 oy 22
SIATES R, TCIe R = B N (F(1.87) =
0.63, p = 0.43), M EHAEFTMA W E T HETHE
(F(1.87) =0.30, p=0.588), AN AH WA B E T A%
SHME(F(1.87) = 0.54, p = 0.463)XI 32 Il 15 & 11
SR BRIz Ak, FRATA R S = TART
5 = A SRR ok g NN (G LA
NFAE SRS & LR, WA,
SR GARLCHER 3 HMBE NI BA
IS, AR TR A LR 2R 5 25 43 B s AN R
AR (FQ2, 121) = 3.6, p= 0.03, n* = 0.096)F
ESHMAEF(Q2, 121) = 6.41, p = 0.002, n* = 0.056)I7F
R E 2SS, HEMRARMA SA R & NET] 225310
tDCS & 3%, F(2, 121) = 3.65, p = 0.029, n* =
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0.057. HMEH B BCTT AP, ARG EIA
BF . L, ASCHFFTAE R AR

4 e

1T R SLIRAI5 e B AR = 7 W28 3 4 S HLYE B
i S B s AR R AR T MG 26, TR 25 IR0 T ™
AR TR 5 R AT S B9 N TE 3 Bl (Fehr &
Fischbacher, 2004; FRE &, EIAL, 2011). 54k,
56 =7 AR SR BE A AR ST A% (A I BT
MG RES, XUBE, F25E, 2013), L4yt SR
(A BRAR R/ INA, 2 i 355 T A 4 X Ak 2 U9 7 DA
Ko FET e, ASCHUN S = RS 5 IE 4 A )
PLEIZEVIAE DG, T4 DLPFC Rea8 [F] iy He il 17
PEAE 2% (Sanfey et al.,, 2003; B2 4, 2013; M,
JEWEAK, 2012)F1 A A5 ] (Knoch et al., 2006; 2008),
ASCAE B tDCS FEARMAZ A7 DLPFC 7 BR K-,
T 25 2845 28 0 E RIBL I ey 52 e 275 =7 763 o 5K
AR LM, B =R R AR E T I 4 FAE
BEZF) (DCS WHE MW, H = Ir fEE A
A A B E T AR 22 S AE AN ] tDCS 13 2 (8]
FETER & 25 5 o X — 5 R SCHF 148 =ik e
149 326 D[] Bf 52 1) [ 1) 1 6 AL 52 el Fy 3L O e

20, ARSI A FIRIE 25 HL G b oS 4 55
T DLPFC 7EAL L BIMEN . Ak RiX —
WS, FATM TAESS 2 (A A ) 3286 45
KIYE Corradi-Dell'Acqua %5 A (2012)Fll Civai 55 A\
(2015) AR FT 25 S AH — 35 X3 = E5 T 3 (A
oK AN HhEE L AP x 3 (IDCS ik E: B
W L. BHAR ) E I 25 508, 45 R WoR
tDCS ¥ & 1 F 20 (F(2, 86) = 0.002, p = 0.998) I
PO~ PR 3R 1 28 AN AN I 2 (F(4, 172) = 0.70, p =
0.592), #E—2EXF tDCS ¥ & 1YL R I 2200
ARG (DCS Hl AL 28 — T B ARSI EAEA L
S 5 F(F(2, 86) = 0.33, p=0.723) . &t
T (F2, 86) = 0.48, p = 0.619) I B /0Bl 7 R
2R R EFQ, 86)=1.13, p=0.327), X i#—
AR Y = 7 et S TS BT AR B, 1
ZLE S A RIS B9 AR SOVE 2 Tk e s,
H =385 55 = 07 S8 5047 0 9 52 e JL-F- m) 45 2L
A5 PR HLEI LA 2 B AN tDCS il 4l i 25 57
ENTE N

FAL b, IEATE YA RN A B e X
il AT A ARSI By, AR R &
PSS MK, 27t fin A% 575t 325 i 1) £

FE R, XAt 2 RLTE ) AR T RERBT . e F
RS /NI TR L N 2 a5 N 1 L RO
Za e IR EN (ORGP RSB Ly Ol S 3 D5 e g e e S R
%, HIGHE 10— RE LR T mgm, T
I, A SCUCH SR = 7 i BYAE S A T A 2 drat 2 BLTE 1)
WAEDLHIDE, A B SEFp R AT B, 56 =T
A A2 R0 2 85 3%05 (Reno, Cialdini, & Kallgren,
1993), 3K — 3 AN AU DA R J2 1 e it ) 4t 25 0
AL SR N A NAL, IR GRE— R F AP 24,
FROR 5 = O P AR AR Ak S A AT R B S AL
(BRIE R, SR0aT, 2011), SR, X —ShHLFEATHE K
Jiti 3k i v 3 A7 B K 56 T B R B B A0 ] (Zhou,
Wang, Rao, Yang, & Li, 2014), KA =7 fFET
15 RS2 1% 4 oh sl A [ R 0 BV S8 2 A 2 T B 4
o XIS T O RS s R S Y
W4 AT . 40, Feng, Luo il Krueger (2015)
X T B i 3 R TR AE AR 1Y fMRT S B i 52 1Y) oT 43
BraR i, 58 RS PO R K T B Y
B — RGRIR A BUE S RG2S R
KM — R G50 45 A 06 8l e S A fR T
ik FE W ehsh, X —hah S AR E R A,
B 25 — RS AR AL HX — ph g, I ad T B
il 155 28 v sl A B R b 2k Tk B B A AT A R .

ASCAE B tDCS F AR AT DLPFCHRZ 1 1%
25 R0 A FIPLHILE SR = r ST Ve . X — 2T
KHERTHE S, DLPFC J2& 75 BB il A~ A 1 £ 1 4
R AT AR Tad ., S HLEIJr1E, Sanfey 46 A
(2003)F1 Knoch % A (2006)iA >}y, DLPFC % 5 H
FRAEP FPATHE T AN R A oG, R SR
V-3 BE TS B =07 W SR A 2 A 58 0 7 A AR
Mz, DLPFC A LA — 25 mhah, 52,
R TG 25 055 kRN AR A AR S B A 45 T
B 5 (insula) . 71742 (amygdala) 35 KN X 38k i 4
DLPFC #H 3% (Feinstein, Adolphs, Damasio, & Tranel,
2011; Gospic et al., 2011; J&Fit, EH, 28, X
i1, 2012), DLPFC A1 7EA% 25 gl A= iUfs X Hon L
KPP L 45, 2013; SR, JABEAK, 2012), FEl0E,
Ochsner %5 A (2004)F1 Régo %5 A (2015)43 51 Bl
fMRI 1 tDCS & B A DLPFC 5 Pk 1% 4% 04 il
(reduction. down regulation)fg 3¢,

A — 7T, AR A R0 TR B R
DLPFC #WJAHE, 40, Knoch %5 A (2006; 2008)
TE f5¢ i i R 25 o i tDCS AT TMS JE ] T [l 2%
Al DLPFC W& sh)a, &I XA AP HE L
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R4 R 8 AR, JENAE T A DLPFC B3 3h
JEA T AR A R . #E—25, Zhou, Wang, Rao,
Yang il Li (2014) & $AE 53 BL L A5 AR [ 04 148 T (4]
n, oA A B PR ICE 1R 2] 1600, i [E] N #E
133 400; AL G E T HREBGERF 16, A
PLEAGH] 4), W B TR = oG4 AT R 2R
B J T ARG 8 AR 5 58 20 7 K- 1 340 I AR TRD),
H fMRI 458 % 53 Be 4 %09 = I 5 7 DLPFC
R e A

FAh, BRI 20 SNK F1 5 LG 56
GURFW], X T AL FABCTE R (DCS FIAFAE
IRV (polarity-specific effect): M AT B T )
TETIE « P AR B 8 A A8 5T 22 S 78 B AR 2 B fd
FHim THEAA, HHRASARE, FLE, £
JE AL LA, BFIAR RN B AR — 35 2 R — 1~ i
F M tDCS M 5% If A & UL (Filmer et al,, 2014;
Jacobson, Koslowsky, & Lavidor, 2012), a0,
Filmer, Mattingley 1 Dux (2013 % 31 BFI A% 3 5 22 )
J& AW Hif %% B (posterior lateral prefrontal cortex,
pLPFC)RENS 2 25 42 T MR TE Z4F 55 P b i S s
FRPE, BRSNS 58 A SCRA 200 1 i R
ATV, —J, S =7 R IE s F A R % G
T DLPFC i a4k T 1F & 7K B (Ol UM 2 2
A3 BARAER], U BHOREEE T DLPFC B
BRI AR BEFE— 2D B P AL A ME T . — 02,
5 25 LRI B A BL 0T 25 =07 7550 (9 52 W ] BE A
TEAELME R BE RN : 25155 25 F0 5 RKF- & T IS E
Can R FUUHI RO AS ) B X A 1A 7 Sy 85 i) b e )
T 24 KPR T 1 (B R 5T AT S e e AT A 22 1
AR AR H T BRI 5 1 S M 4 A R
b, T BHASCREOE 55 T O 2 A A R i,
BN AT RE T 2 T 58 = 07 AR AR B AR R R 2
TR ADL A T BH AR R EOAS 2 RO 4 2R

ARSI B8 2R W BH AR RO TS =05
MRS, (HIECA W3 AR K, JUHE S
SOTHEAR A3 BT 58T W 2 ROV AE B 2H Ol
—1.38, ML H-0.97, FHBRALN 9-0.33, HFHK
4150 T HEAAL(p < 0.05) X —Z5 SRR T —
TR, B ERE =y 1) S P 15 28 70 i 4DUH B v AT
SRR, HBHARORI R 0 25 A T I MRS 45
I o 5 FEE B AR Rt 1 S M 15 28 BN AT
AR AR A B8 AR T, PRt S —Rh
IR AT BEMETE o

LA AU PRI . B —, A

R RTE T SRR 4 R 5 =y T PR A, (R
=77 X S R R JBE A T RE 3% 2 IE 1 4 1 R
o ARSCIHRESR LR, B =I5 T I A A AT
() MBLTT 5 s 2R OB IR T %, Bk B3k
BUH T IEVERS 4. SR, MRS TS 45 DCS
BEAONA R, FW] DLPFC 193 3h EZ | T
AR 2, X IE PR 45 RO AN S TR ROk
BRI 5 T 5 M 175 28 0 31 L 19 8 A A A X
TR =07 de b S T B A, I FLSEBR T R
AT H = W (AR AR M SR AR . 55—,
ARSCE GG T 5 AR R 2, Aok
BRG] A — 046 56 195 2 1 R AL A 5 35
TAME . BRI H AR R . DO A B TR
I 57 = 7 o AN [ 28 A4 23 MUV (A 2 P R
AR R B S8 M AT 236 AN [ B T AR S, a2
A G I HNER R, R AV S 4 i A
Bz S5, TUEE = e o B A AR 75 LA A
] 2 AR A o
5 45ig

AT S5 R F W, DLPFC J2& 555 = 7 1851 %
DIRHSCHY B IX, 3% DX By 2 35 U o =
7 B 28 SR RN T AR, TR =
JrAES: A BB AL SR A, =T
2 G AR IR AR AR I B S AT o R b gl
— 2, AR S B I AT BT A, A =
7 F R BRI 21 55 FLS 45 0 oS A A, e
D ATHES = 05 F 370 B X 2 MG A 388 MR T
SRS 25 A R AL .
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Abstract

The social order of human societies is largely maintained by social norms. However, we still know little
about the cognitive and emotional foundations that shape social norms, which makes it difficult, if not
impossible, to understand how social norms are developed and maintained. Prior neural studies, which mainly
perform second-party punishment based on the ultimatum framework, rarely explore the relevant brain areas as
well as the neural mechanisms of third-party punishment driven by social norms. In the current study, we
provide evidences that support the influences of two types of mechanisms (i.e., negative emotions and
self-interest mechanisms) on social norms compliance of third parties at opposite directions. Meanwhile, right
dorsolateral prefrontal area (DLPFC) is found to play a crucial role in this process.

In this study, we used transcranial direct current stimulation (tDCS) to investigate whether increasing or
decreasing right DLPFC excitability influenced third-party punishment in a dictator game. Following an
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experimental design of “between-subject (tDCS treatments: anodal, cathodal, sham) x within-subject (cost of
punishment treatments: without cost, with cost)”, ninety participants were first randomly assigned to receive
anodal, cathodal, or sham stimulation in 15 minutes. They then performed two dictator game tasks as third
parties. In Task I (without cost) participants did not need to carry any costs for their punishment (none-cost task),
while in Task II (with cost) they were required to pay for their punishment actions.

The results are given as follows. We first performed repeated measured ANOVA and one-way ANOVA to
examine the effect of tDCS treatment (anodal, cathodal and sham) on emotion response. We found a significant
main effect of tDCS on emotion response. Meanwhile, post-hoc analysis (SNK) showed that anodal stimulation
decreased negative emotions while cathodal stimulation enhanced negative emotions. Second, the results of
repeated measured ANOVA and one-way ANOVA showed a significant main effect of tDCS on punishment in
the none-cost Task I, and post-hoc analysis (SNK) showed that cathodal stimulation significantly increased
punishment while the effect of anodal stimulation was insignificant. Third, we also conducted repeated
measured ANOVA and one-way ANOVA to test whether the difference of the punishment between the two tasks
was affected by tDCS treatments. We found that the main effect of tDCS was significant. Moreover, post-hoc
analysis (SNK) showed that the difference of punishment between the two tasks was significantly higher for
cathodal stimulation than for sham stimulation, while the difference of punishment between the two tasks for
anodal stimulation was insignificant compared to that of sham stimulation.

The present study provides one of the first neural evidences for the role of right DLPFC in third-parties’
social norms compliance. The results indicate that DLPFC, by affecting the processes of negative emotions and
self-interest, is an important brain area of social norms compliance. When third parties face violations of social
norms, their brains first release negative emotions that drive third parties to punish violators. Further, if third
parties need to pay for their compliance with social norms, their rational goals about self-interest weaken
negative emotional impulses. Finally, the compliance with social norms depends on the trade-offs between
negative emotions and self-interest mechanisms.

Key words social norms; third-party punishment; dorsolateral prefrontal cortex (DLPFC); transcranial direct
current stimulation (tDCS); emotion





