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B =HESUT AN EHLH

O KER EIRE
(PEARKZECHES% R, b 100872)

# E % =% %3 (third-party punishment, TPP)38 ANRAEA % = 75 S WA H A Y 32 AL 2 HLIE 2T i M A AT
KHMETITAH ., REFRLABT TPP T AU ENHRET BT, REAMT X EZRR D REREALEL
bR IR EARME R . A LR T AL 10 5k TPP AB X A9 BF 50, x40 % 223048 7 Fo i W) 26 BE AT X 45, S 42 b 2k ol
L3 TPP #9iksmiv 2 M HE A, ALt TPP 474 )6 0940 B HUH #H 4T B At b, AR P, B2
G X RAAE TPP MBI ARR, A R R ER [ T AR EALIETN 9RT,;, LEMLE. REIML . KiAH
KR %A b RPATA LN HERA o THE, ZRAA ST TPP AEAF LA CHEE G At 2 & &
Loy A, sF TPP AT AWK AF L RAHHEITT B R, ABGBE, RETUIALIHRETNEF
oM Tk, ERRGE RZEAE I LA ER TRTE =75 THRABTFARE G ks i ZH4H
XER FHZFER, kA ZHub, B M %, IMRI

%S B845; B849: C91

1 LA Lk, AATTER X PR R 5 40 T AT
KHIFRET KB, 1T RHATER ARG
JE I ZE AT 45 (Ultimatum Game, UG)™H & L T i
FEY (Thaler, 1988). fEIZAL S5 HA71E 4R UK HIF
N F P, AT B — A R Y B A ] 43 e
K3, MR BE RN 5, A LY
FEZRBCE RN B %, WP A% IE X —
I AT, K2, PIAASBEIRIFEM 54,
FEX PG O, $E 4 AT LG AR 2w 3 4 0 2 80
HA A 38 O S . SR, FEBLSCHE AR, 58
TR RN A A, JFH, R
ETHEL, e it S BGE A R, K
I, 5IASE = ST RE e RIS i A Y L i,
TEAF b A R SR . LA Fehr AR MY 254 7E 5L
W= NI T 5 = H RS W FE#E . Fehr Al
Fischbacher (2004a) 7t Jit #% # 18 7% 1T 55 (Dictator
Game, DG)H 5| A% =75, DG 5 UG i X HiI7E T
M 37 5 AN B 5 4 0 3% 5 (P B0 ) $ 1 A 43 S O vk
Huegh s 32, 1605 = M E Mol e F
FIER B BT R0, W LA — e A
(/0 B O EREDRIES MR . BE, Zul

=
i

P HE 0 5T 5 AT R NS O T A B
Vi) i R AE 22 — (Koster et al., 2022), {HH %4
& R T AR A AE o B B 2] IR
B AT SFRLIE A AT e (Fehr & Schurtenberger,
2018), Ao AT R — iR UL 0 AN ] B 2 AT
A (Fehr & Fischbacher, 2004b), 43 455 — )7 fiEsi]
58 =J7 &5 (third-party punishment, TPP), AF]
FLUERIE . UFR 5 Z F &S T8, TPP
RN 2 = s A R APt S R X
i # P S 9 78 117 8 (Fehr & Fischbacher,
2004a; Kanakogi et al., 2022), —#1i5, XFHE]
AR EER 5%, HFEZA I —E R M,
(A M 9t B A — A ORI fh A 51 (Fehr & Fischbacher,
2003), TPP ZYsURIBN T AHATh, #— L4t R
IR T H S AR &6 1E, FimzBRE
i1 12 B 53 (Fehr & Gichter, 2002; Kim et al.,
2021; Martin et al., 2021; Yang et al., 2022),

ks A 2023-02-27

* [E R H BSR4 FIH (32371102)%8 B, 9 TPP W E MG k2 —, WAELIE KT
WAEVE#: EBEZE, E-mail: maixq@ruc.edu.cn WAL S IEAT AR AL T — Mo i S . &
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TEIZAE TR b PRk 388 35 o iy 35 1 4 2 b for
(Cui et al., 2019; Ouyang et al., 2021), 72
FIFEE (Sun et al., 2015), FEFICH A9 K (Cheng
et al., 2022) A 55 =I5 MA S E 55 XU Z [l
23RBS FIBEAR G 2R (Bernhard et al., 2006; Liu et al.,
2018)4F A Bk ik — L RFY. TPP 47 K2 152 4k
BT G EMEm, BT DG, % H1E TPP
T o 19 90 R AL 4G A 3 5 5 (Zhou et al.,
2017; JEHE 4%, 2022) 54125 (Konishi & Ohtsubo,
2015). [A%EH 5% (Lergetporer et al., 2014) . 1F it
K (Civai et al., 2019)H1Z Jil&F i fEHURAT 55 (Kim
et al., 2021; Meidenbauer et al., 2018)%%, & # fF 5%
RS = B SN E AT A AE T 10T LA R W
S IR] 222 5 M K T FA 720

RtE DI A, BE9E3E TF 4 R A2 SR AN T
RE RS2 T ESE DN TPP 17 A 5 BIAFI# 42
Blblo (HJ2 W TR kiR R, X LBk K
2 Jy R T 5 B — B A3 3 (AN G T 280 ST I DX 38 v
PSR, JFH, BHETMARIZ RN TPP 47 8 5 1IA
S AR T i I 4% 22 [ R A AR AATA TR . [,
ZARICHHITE 10 453k TPP ARG AT HiER
AT R E . Ik R T Web of
Science., PubMed. ScienceDirect #(#E%E, TPP ¥
>t 1A A “third-party punishment” Z¥, “altruistic
punishment” ¥ “social punishment”, A1 Z A1 Hl
Ay 5% # 17] by “cognitive” B, “neural bias” 5{ “neural
correlates” 5 “neuroimaging” 8 “fMRI”, F 3L 3Cifik
kR RMM . J3 07 4B A, TPP A G H in)
S8 = RS ak R AR B At SRS, A
TP 2 L Y G B ] A <D G opp 28 BL ] B
PP BRI B o RIS, 7 52 SR 55 3
R ) PR VR 35 3K 109 0 A 2R SCHR AT A T kB
#2023 48 4 7, KRB SCHR 1149 5, SCHkE:
KIHHEE Y 2013 45 4 H# 2023 44 A, &
wi . WEEMEE, AW ACEEE R 60,
o b T p 2 AL 04 SCHR 39 R o SCERAIA S HERR
Frife K PRISMA i F2 151 I o0 2 R B 5 151 S 1o 78
LT ABEFE N SERE b, ASCE SN2 TPP 17 040
KBS, MBS B E % TPP 47 Rk A7 A 13
Hk, B4525 TPP 17 8 AN M 24 16 UEHE,
HCHEm X Z BB FEER, &E, ZTCAM
HSFIIFFA . TPP A IAFIM 22 P 25 AL A, Sy 3
fift TPP 47 M A — AT A S S HA

2 FZAENHEXEERE

TPP £ —Fh & 2Ry FMAT y, #ERE 1
TAIHIL ) B 08 B - b S HC & A R R R AL il
ANBFREINEL . A DS 5 4% H R 2%
TPP 17287 A5 . #R1, ERT%T TPP 312
FIINRID A AR, KBRS
P (AP A OGBS R R SE R, Bk, BATH
SJEXTREAE AR TPP 47 0 MBS AT B85, LUE K
Xt TPP 17 0 HHIE )2 M A FRAR o X LB PR Ip AR AU 5
ARG AE 5 28 i 0 B BT B =
TR R DL R I WA T, K IE%M
NI Al A AR WL R G Al
21 EHEHEERH

“ORESBhER, FRASBIAR, HoEHE DL —Fh S
w7 X EHR A A RAT R, XHE AR EGEREAE
F 7 X (Guala, 2012), TPP 17 R 1 7= AL & P FD
HOFEN . 59 5 HUFI 3R § B (Fehr & Fischbacher,
2003), £ TPP ', 55 H # — g Ml 5 H, 4k
14 TPP X — & AR AT A AE R — A 515
5k AW R B O A A T2 IE Y T,
AR AP ST 2, LIEFES R PR
P IRATE Z LS MG VE, S 5280 a8k 55
(Jordan, Hoffman, et al., 2016; Rai, 2022), S5
D RTINS S NS R M Ve e B
W BIHLRIETTAS 24T 4 (Ciaramidaro et al.,
2018), BV S50 7 ZAT Ay, X e
AN —E BT B AM . 5 BUH AR RIE TR
R zE, WA/ AMAZ AT Z 4R N TR,
546 4L JE U (Buckholtz & Marois, 2012),

T BB N WA A A A B T TPP A A AL
i, 8 i AR T A S AP LT il
PAETIAT N . SR, BB A RN R 24k, Bk,
Vi) 2 . B R AR = AT Y B AR SR B R
Flzs . ERRREEFEAGLT, BT MEILF
ANHERKEGEN S, SEHE LIRS0,
BHARIFEFZ L, DA SE 48 7~ B 78 X Fh
HHT, MEMKIH AT TPP, IF H kA&
T 1/2, #il4n, Piazza F Bering (2008)%& M7E4: =
FREBELZEMUT, 71L.4%0 3 55 8404k
1/3 B % & BAETE L ; Feng 45 A (2022) W %
FEFRR B 2 S 3 AR T B EETT R R T 50%.
] YA 5T 5 A% Y5 V5 R IR JEL i (2022) [R1 4R & B 2R
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UK FE 42 T 3 op AN A5 0 SR A 51 A9 19 20 06 A o L
(3.15%)o MAN, IR ATSY & B0 R 2R 6 B 4t
AL 8 AN KM ELEC 2Rl F H Ok A%
5136 M % (Kanakogi et al., 2022), LA AT & I0HR
Tk M Bk R, R, TRE B R
FETI T R M B AT R, XIHFAFTRRA
RIBMEE . ®lE, MO EEIE A A EME
AT Ry, R B X AR A T A U . A AR
A, BEAEAR O H AR IR T
Xof i L O AR AR f S AR 5T Y 7 R s B
ko ATIL, AN | G4 09 B2 AR Bk B TPP
TN —E R RIBR A .

22 1FERE

I & BN B AR A (affect-as-information) 5 1Y,
i BE — PRI Y a2 X TR, W LUE ik
Fd AR {E Bk IS U8R (Bright & Goodman-
Delahunty, 2006), 315 W-MA R J5 £ 53 (Zhao
et al., 2022), FAETES ™ & TPP KSR IEZ
—(Fehr & Fischbacher, 2004a; Fehr & Gachter,
2002; Xiao & Houser, 2005), MA ML 255 AT A
BB — R IS 4, X
RY 15 5% (Jordan, McAuliffe, & Rand, 2016)LA KX
[ FA 7% K (McAuliffe et al., 2015)HIA /2 (Raihani
& McAuliffe, 2012; Sun et al., 2015)f K% . BLE}
AR ] g ARE T AR R O ok %
filt A C WA PER 2%, a4y A& R —Fp
“KiFh3K 25 (de Quervain et al., 2004),

B AR EE R, AHEEEIEA—EF
HIETIT R BN, Qu FE A (2014) R FHAE = &4
1 DG 1145 &I, HOEE% ST RA T35
UK RZT, MEREEARES A
SR AN, RIS S BEERE R LR, 1%
TR EARAFE 22 55 . WO, BIA AR Xt 43
BCAN AT A8 B B AR [R], BV RO AR A
[A], e AR AR B 0 2 2 IR AR 3 AR (%) A [) i
KNS (Cheng et al., 2022), DA E#F5ERM, 1%
LERTBESZ R T SR T 0 B B B, e A AT
RFRLE B A IR EFH RWAER, W5
g5 . NTERE R AU
23 BUFIWATHRNRSEELR

i fk 2% 2] (reinforcement learning, RL)F§ M4
T HOR R 1 RUHE B alE AT 2 2 AR AT
KR, S — Fh 2 2 2 14 T 1 (Koster et al.,

2022; Morris et al., 2017). WALEHISIAN, 114
TR SZ 2 [ Sl A R A FR G805 e
(Chung et al., 2023), Hi#& & T H T LR &
TR, SR A A AR AR AR S R A ik
L v (Mussel et al., 2018), X #& RL H JoH
A (model-free, MF)HJRES; F&EBTH LM TH
T, AMERSTEEY . KR5S T EERLN
17 R K (Zhou et al., 2014), X %E RL &L T4
A (model-based, MB) Y I . LIFEWFGT 201, A
HRAREIR THAREZ M S PARE %,
2018), Hr, MF LB 5w sl i )5 = (e b oA it
froes, [ 2252 8] MB B9S2 A, AREL
TAMRAEAR R 2R G20 B 8l b R F 0 N M AT
(Gershman et al., 2014; Lee et al., 2014),

£ TPP h, M MAT R &AW, MAR A 3
AR PP O T ARSI, AR T 2 XA
HIKBH(Qu et al., 2014); 4 F 58 & FI 2L 5 1l 35
FEAEZERT, MB X MF #ET A AE S, AR
TP E A AR R OB E R 4 R (RS 2R 4%,
2019), FESAT RN KA IS, HO R A L BORIAL )
AR 56 J8% (Delgado et al., 2003; Strobel et al., 2011;
Yamagishi et al., 2017)% BiMAE S, TH BRI A
BT, FFBEE TR 4 00T il A SR S SR [T 4
R 30315 3 R4 S Sl 15 5 R AT 9 iR s, A
PRAB  — R IESTT R

IZAG RN AL B8 (1 3R Ge B0 LA Ak 2 2] B L
faBL IR, I —A>458 M BE R T TPP 4728
B KA MR St B o BLAROR UG, A A SR 17
HHINHR RGOk, 45 TPP 2 — A
KRBT S 5EA TR, MESTER —RIW
Rt 2, AT AR E AT AR, AR
M, AR TE R P K AR XS 3 FAT A Jit 1A Y 4
W ABEIEHE T, XF RSO R 1) =R AL ]
RE S I AN AL B0 3h, 9D RIS 46 b 3 7 A Y
FEST (Treadway et al., 2014), X J5 7R FRATAR KR TEF]
FHIZAEHIXS TPP 7 R (7 LR AT iR RS, 38
N 7% JEXF TR O AUR S I X A R

DL SR MO [R] 1 £ B2 B3R T TPP 47
PR RIS . SR, B EISAR BN TPP 47 019
R RAFE—E R R R . BORBRZ RIS &K TPP
BE— MDA RGZ 5 0sh LR g sh S,
B e 2t S 22 FR L RN TR PE P AN RAAE (K ozlowski
& llgen, 2006) . TPP 1EJy—Fp i AL it 2170, H
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FEAE T RE R MANE 25 . NI AR B E LRGSR
HAEMMER, fFEZR51%E; B, XERBR
(AFTE AR A PR T LR B — sk i X TPP 4720
PEAT VR4, 5441 5% 5 {7 (event-related potential,
ERP)F 7% tH. & BULEAS [R) A9 B Bt S A5 A [ B4 i R A
SR, g BIFE RIS 200~350 ms Al 300~
900 ms 7c 47 ik I W {H Y P9 O &5 1 671 % (medial
frontal negativity, MFN)F1 8] 1E i 53 (late positive
component, LPC), il K/IN5 J5 S2 148 T f2
AHE(Cui et al., 2019; Qu et al., 2014), 4 I a] 7k
HYRFAE o

FLTE 2011 4F, Strobel &5 A T 76 38 1.2
TN, A1 BB HIL I 45 AE S ) b 45 57 9K
IR AL, R TSR b Z %I, T
REA B BURSE I RE 255 T TPP 17 945
it )5, Buckholtz Fl Marois (2012)45 H! TPP
BRI T T L BT AT PRA R AR 28 28 7 A A 7 A
MU S, — e R BRI 517 ek 4 &
Tk, HEA WA SR E . HEn, F2
FEE T AF SRR A i T AR A AT
S, AR e o A4 LA e B DA R 2 A AR AR
FHEIHLEMA T fi#(Rahal & Fiedler, 2022), H.#H
KM TR A A 0, B2 AR, i Bhiha
R _F A UESE A BT X P S A D e g B Y B R
A0 AN G R A T A S B A . R, FRAT
[l )i 55 TPP AH G 1 T RE b 28 B 15R H 2 3R DG 1Y)
TEFE, 0 G i 19X 2 DA 350 R s Do) 6% 22 [ P9 K R
Sy BRfE TPP 47 9 285 1 42 J2 10 9 FE il

3 S5E=7FEINHRMMN%

DEBFR R TPP W 152874 . BRI
TR PN DL B PRAETI B By . A5 G AT AR
AHICHE W 2% ) D) g 5 30 A5 (Bellucci et al., 2020;
Krueger & Hoffman, 2016; Lo Gerfo et al., 2019),
ARSCINR TPP AT M W= A 43 i g =B |« 52T
PEAG AR B =AW B, 5 2Z AT R A i Y
4% M 58 I8 W 2% (salient network) . BRI 2 W 2%
(default mode network) Fll Ht & K 47 I £ (central
executive network), IEAN, BERLEME TPP N
T, EERMERME . BUHXHAE-. H
K P 8% JT 0 1 i DX R EE A LI 1
31 REM%

ISR P ERIA R A 2 FLE (Civad, 2013),
HRAT N R AR, MRS RAFIE
FHPEIEL, XS T LA e
Y3 {8 1% 4% (Pedersen et al., 2018), ItAh, MK
T A O AR B DAY E SN A X
e, 2= AR DL A 38 HG 1 IR (Nelissen &
Zeelenberg, 2009), 33X i PR — R JE {2
58S 42 11477 £E (Rothschild & Keefer, 2018), FIi,
52 1 O £ 1 BRI o 98 I 7 AE IS L TR . UK
25 11 M1 28 (Bellucci et al., 2020; Buckholtz &
Marois, 2012; Feng et al., 2016; Mclatchie et al.,
2016), FEK X AFE T MIFTHIHY 2 )2 (dorsal anterior
cingulate cortex, dACC) . il i & B2 JZ (anterior
insula cortex, AIC)FIZ (=4 .

VTA PPC
dACC VS PCC
- dPFCT\ O Z @M
dmPFC | - LAY
_j\, e L. Ak S @ BikBERI%
e L! ' N . -
0nee > . © BT I
- ) L, 0' i
/ o (‘ ”)“ y MW e
vmPFC e - S RE ML

Amygdala =~ 3

AIC S

1 58 =07 A TR OC G Do) 265 B JFE i DX A7
e B MIATHHT B 2 (dorsal anterior cingulate cortex, dACC), Fififi & 7 J2 (anterior insula cortex, AIC), 71 #(Amygdala), &
¥ B2 JZ (posterior cingulate cortex, PCC), i N flll §i % it fZ /2 (dorsomedial prefrontal cortex, dmPFC), i Ii Ik & X
(temporoparietal junction, TPJ), T 4MllFj%% i 5 JZ (dorsolateral prefrontal cortex, dIPFC), JI& #MUfii % M iz )2 (ventrolateral
prefrontal cortex, VIPFC), J& iM% 2 (posterior parietal cortex, PPC), THI: [N {4 (intraparietal sulcus, IPS), &SR {4 (ventral
striatum, VS), & P HG 45 - B7 2 (ventromedial prefrontal cortex, vmPFC), H figi f5 ll 8% 35 [X (ventral tegmental area, VTA),
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HIABETEHG Hh, dACC 76 W WA i 5 vp & 45
% T EAEH(Wang et al., 2017), AIC 5154 %
fIEAH & (Shenhav et al., 2016; Singer et al., 2009),
Craig (2009)443 W35 % 45 B i & D RERE A v, A
FEMIEFS 5N T SRR BIA AT
3R, dACC Fl AIC £ 5% W I i35 S A 14 17 190 B
Bilr(Feng et al., 2016), I AICHRICHEM(E S A
FEHE AN IR W (Civai et al., 2012; Hu, Blue
et al., 2016), W55 &M AIC SR S5 A RU A2
SEAR B 5L T AH 5 (Zhong et al., 2016) ., 3¢ ERP #f
FEA KR AR % R P EE AL 7E R 077 B2 JZ (anterior
cingulate cortex, ACC)FiT ) MFN i iF3#E K, %
G %o A2 S B RN 2 ML 9 3 S U (Mothes
et al., 2016; Sun et al., 2015; van der Helden et al.,
2010; Wu et al., 2011) X LW 5T 25 AR T dACC
N AIC W] REXS N 25 R 1 B PN I L % . 534k,
WATRAE AL 2 5 B K X 2 —, 76 TPP
rh B TR AR 52 T I 52405 R R A 1 S A
‘5 (Buckholtz & Marois, 2012; Krueger & Hoffman,
2016), JF& 5o T &S HY)™ H R FE (Stallen et
al., 2018). il HAA U, AIC FIAA A% IREL T X A2
AT S BN ER SR B P AS AN R D7 T, R T A
R R 2 i i SRS R S5 R 1A AR 15
ARSI H R AT FE B (Civai et al,, 2019). %7 L,
AR EKAE TPP P A ST X AT g T A, 2
ST 3R LR, N IFES R T
R SR SR, AWEEFEAE . L AIC ARG
AR 9 S I 28 J Sl 0 IR 1 ORI A X2 5 A
15— BN HLid FE(Menon & Uddin, 2010), Atk
FeATIHED, 28 B M2 TPP i R R EAEH
32 BEIAEHX W&

AMRTEMCH IS R T, i B i AT A
18 0 7 A RO 5 R IR E AT PRAN, R R G 3
TR, T A5 5 % 18 i K
F18 D00 245 R oAy BROAASE I 4%, 2 B2 456 pAy A0 i 4
J7 JZ (medial prefrontal cortex, mPFC)FIi WA
X (temporoparietal junction, TPJ), H:H, & P A
A J7 )2 (ventromedial prefrontal cortex, vmPFC)
73T XF 52 1 1 B BE BE AT PP Al (Bellucei et al.,
2017), 5 ATA% B Dy RE i 2 4 5 2 B 5 A X
Al BE 3L [R] 17 57 5 F B B A9 1 SR 4R 15 (Treadway
etal., 2014), ¥ N M i & - {2 )2 (dorsomedial
prefrontal cortex, dmPFC)Fl TPJ L5 #EWrfth A .03

IRZSH 2 (Jamali et al., 2021; Morese et al., 2016;
Xie et al., 2020; Yang, Shao, et al., 2019), dmPFC
5 TPJ 7E TPP H i Se 0 43 3 19 28 AT PPA,
It H IS A8 B2 X W5 1 1) BE i 0 5 AR
5L 17 A ¢ (Baumgartner et al., 2012, 2014; Moll
et al., 2018; Zinchenko et al., 2019), X Al HE &4
X AAT A AT T A HEN SR, R
JCiE R AENE, TPI-mPEC FRES 2 A% 135 30,
A AT L BE FE AR (Treadway et al., 2014) . XK
T R O BARZS VA AE TPP 4708 S0 i i
E R EEAEN

BTABFSE & B, 725 TPP AH I K X 4k =2
) A7 7E — sl Rp i) 2 42 77 5, dmPFC J& TPP %
1 2X A9 7 HX (Bellucci et al., 2017; Feng et al.,
2016). AKX (hub) 45 7EAR 22 A8 A 23T (Granger
causality analysis) "5 Al &5 f K ECE KR
IR 28 B M X, 2 A L S B L T R (Yang
etal., 2023), 7EX BB dmPFC 5 H AR X 2
) A S 28O R I REZE 2 o 456 AN Rl DX A D e,
FRATT BRAAARE 0 2 D Al T 4 D (15
2): Wik (temporal pole, TP) T 3¢ ¥ fif ik AT H, IT:
] dmPFC 2055 55 . dmPFC 7EHI
15 B ZJ5 X5 0 % R R AT VRAl, I ) A DX A%
W15 B, 55 52 (posterior cingulate cortex,
PCC). vmPFC F1 TPJ, Hrh, PCC fisidg &5k
AT AL RIEE, vmPFC 7 3¢ i i 45 & 72
B, TPI AT HEW 14, & Jm i mPFC a5 0i%F S
BEPEME R, IWREIME S (RN, 52
£, 2019),

{EA8 Y JE, dmPFC F1 TPJ #545 # Wi
EIPE, 2R FLOR LI SR X (Feng et al.,
2022). M4k, vmPFC IR A% 518 0 B A AH G
(Anne et al., 2012), A AHE X 4 45 XS R 24 B
DL 2% (mentalizing network) (Feng et al.,
2016; Glass et al., 2016), >k ¥ 4 RE fig Hf Wit 1
NC RS, W55 X B HAT R g M, R AR 2
MG B3 K - 92FR |, Bellucei 58 A (2017)
AN BRI 2 45 F00 8 AL 28 AE AR BT 1) T )
— P2, T G3 — S 5 TN A R A 2 R £
ORI ZEAE TPP rh & w) HIH, SE[E]52 0 TPP
178 (Lo Gerfo et al., 2019), Wi#& BIEXR LIFTE
=B UL, HAAT SN ZH NS RIS
b ad 2 I RE - ERAFAEAR L, BRI 25 5



%2

A A =IO A AR 2 ML 403

(1 ]

( mpFCc )

WE || s | TEAEw | SRS
3 (T ) @; i

2 = ETT AL BRI 4 (4 1 g AR
1« Wik (temporal pole, TP), 5 N % I ) )2 (dorsomedial prefrontal cortex, dmPFC), J&4114F JZ JZ (posterior cingulate cortex,
PCC), W MIFG47 M- B2 )2 (ventromedial prefrontal cortex, vmPFC), i [l A [X (temporoparietal junction, TPT), PN i M 2

JZ(medial prefrontal cortex, mPFC), #i3kCFR(E B 4851 .

T e T X 3 KA R A I TEAL AL, O
o0 265 58 3 X Al O BIDIRZS B HEIRT . R E =z, BRIA
AR 00 £ ] i A2 3 e R A T 26 B T AT PP 1
YER, Wi a2 AR AR A SRR TR

33 HRHITRZ

Buckholtz %5 A (2015)IAR, SEALPFAL FIAET
PEFE IR TP PR SE N HLE, 5 2 i X5 Bz 1) Bk
P25 AT R 2% rp AT K AE TPP 6
T A PRS2 0 2% 4t 1) AR ST 5 3 8 S <Ak
T147 A" (Lo Gerfo et al, 2019; Zinchenko &
Klucharev, 2017). HH 20 X 45 5 MU FT A5 57
JZ (dorsolateral prefrontal cortex, dIPFC) . J& i ji7
JZ (posterior parietal cortex, PPC) Al Tl - [y 4
(intraparietal sulcus, IPS),

2 ey S PAT ) 24 e A 3] RO 2 0 4% £ K 1
ESHE SIS, IPS SR 5 S AETTT N R R
ok, PPC ST AR AE 3R, fe)i th dIPFC 7E
SR PR E IR, AR A i ) (Buckholtz
et al., 2008; Glass et al., 2016; Krueger & Hoffman,
2016), KEBFFEHE H dIPFC 7 A4 il B4 i1 671
1 28 RN I 1] A 25 B B4 B (Knoch et al.,
2006, 2008; Sanfey et al., 2003; &7 Z£, 2013),
X451 7E TPP A3 2] T 3 3iF (Feng et al., 2016;
BEVE SR 45, 2019), AH5E ERP W55 & 30, MR I0I Ao
LPC iR -5 INHISS SR EEA X (Cui et al., 2018;
Johnson et al., 2008), & 8H & 2P AET] P IR J2 itk
5 46 FE FIBLTRIAUAS (9 25 51 . LAk, dIPFC i85 H
PR AT IS SR C(P L 4, 2013),

#5 M F E K % f5 4§l 3 (repeated  transcranial
magnetic stimulation, rTMS)#l| dIPFC 1§84+
P L INAE ST E (Buckholtz et al., 2015), i1 138
fITHED, dIPFC 1 Ry e AT 48 A% 0 I X, He
O PR BT A S A N 30 W S 39 i 3 )
TAEH, WO MCR G N ¥ ] R G R AR AR SR 4t
TG R N TEYE SRR

AN, FE P AT R iR E A S — A BB
i X —— M M 545 - B2 /2 (ventrolateral prefrontal
cortex, VIPFC), Glass % A (2016)F8 1} vIPFC 4%k
X TPP (A St AR BB, (HA1S A N ARk
%, SRTM Bellucei 25 A (2020) 0 — I JC 4 BT &
TPP SFFELIE vIPFC, 2 Nt 2, HAiss
WhoE B4 HE VIPFC 5 TPP 1T NI LR . A AAHF
FEEUESE VIPFC J& 3RS AT s o () — A kg
fii X (Yang, Zheng, et al., 2019), KA1
vIPFC AJ REAEH0 I IG5 2 B 1 B A& w3l . 2
PR HE h R R . KRR
7 2L — 2044 vIPFC 1Eh H A X R R 5 HAE
TPP P IIRE
34 REMZ

TPP 474 B AR SR BN, 5 )2 PN
BB AR RL #HS, AT A AT AE ST I AR
56 RN ) A 36 SR 2 1 Sy PS4 B AR A A
T — R EESIAT N, X SR TPP 47 A4 LUtk
HU ML GRREAE 45, 2013), Briine 5 A (2021)
KRR R R HEMANTITNA S, A
AT RE R Ry i = R FAREG RE T3 TPP 47 b,
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PRBL T R F N T AE TPP Hp R IE I EZAE . e
2220 b, AN LB TPP 230G 2254 Jin TAH
ORI X, 32 B 45 16 A SCHR A4 (ventral striatum
VS)H1 vmPFC (Hu et al., 2015), B3 5 i 5 01l
W 7 [X (ventral tegmental area, VTA)HIE, 43 7IH
G 7 2% 3 % R e G R 5 [ (Tkemoto, 2010) 6
G T %R B T VS TE TSR R 2B b R i
FA/EFH (O’ Doherty et al., 2004), 7£ TPP 1 H 3%
PR Y vmPFC D) RE M 3 3% (Hu et al.,
2015). MR e JBE B ) vmPFC SR 1 B A
AbFRAY S EE iR X (Naqvi et al.,, 2006; XIBLAS &5,
2022). HISCHTHEF]N vmPFC 405 3 5 BE 11T A
I T HO 1 4554 5] TPP B3 RE(Asp et al.,
2019), 7EINFIMIT. |, vmPFEC 1 3% P56 v iy = 00
B IEAL (Ruff & Fehr, 2014), H0E 23 1F m R4k
¥43% % (Zhong et al., 2016)., DL FIEHRTET], %
TN AE TPP h R BT (HRAE . TR B0
YEM .

UEAh, VTA & &g i £ U, HoAe b i
4025 3 [ v i B O Bk 24 S R PR B
FAE H (Wise & Rompre, 1989), BRI, £ Mk
BT i 4 B T fm 22 (Schultz, 2007, 2013), 24
R A 0 38 45 R L T B 25 ), R ACC ORI L
RGO A5 AT gD, X AT BE 2 A I B 5T R
KB MFN 7655 2 WU 2% 00 F 1 B0 J5 I (Enge
etal, 2017; e, TEK3E, 2011), X 0] LUHREAE
AMAMEE R AR ARG MEN % 0B 3 R 4

(Ouyang et al., 2021), K5 A, dIPFC Fi
dACC i IX7E TPP G sh & Z Ek A i £
1% BE #h 22 ST 15 5 i A 1T (Lockwood et al.,
2016), £ L REYIRE ST T 10 3045 28 5 7T AR~
IK[E7E TPP M Z I 225 . COMT Met %54
RS ERE TR A%, R EH A
TPP "' VS 73 T 55 1Y J 75 (Strobel et al., 2011), H
AT AU, ZMKPAE TPP R A EHE
W, HIZd RS R EI T I,

4 FZFEINHIAME M EER

A ATE TPP A& ZALH] L T KE e,
ARZAULETE T TPP A7 4 H BT KR 453502 AY
MUSEITE o VLA AT 24 X TPP LI A+ 22
M4 347 T J053Hr (Bellucci et al., 2020), {HKIH
ef R DX 3 A ) 4% 22 ] 1 4 B B B .
Gh, HEMLELER TPP h 5Ehil X RN HE VN
— AN, 5 A 4 22 18] B 56 FR R S W A o
TPP BN —FPE A4t Uk AT R, i i il
XIZME . HIk, A Z0 A 42 m
AR ARk, EAUEM RGBS, N T
TR 42 TH AL A R B TPP 47 R0 & AE WL, 483
AT VISR 3, BESREAMALZE TPP HiK
75 2 M T L DN R A B DX B =X Sk i 4
{5 MMM 2% S1), 3 TPP BN
WK AAL(F] 3), FEZAHI R, 5% REMEFE R
GeILEEN TPP WBIHLR S, 5N TPP 477"

ARG
e [ mEE& e
BAREE —> | gpmay | 7| cenms)
_______________________ [
HAWARS | 3 | BiTEmEL
BRINBRR) | < | ol
RS

______________________________________________

B3 5 =07 AT S DA Rl 22 ) 2 A T
I BAHIPHERRNAM T RS, SLBIBHERERSRE TR, MREMERIT AR, Bmsidsikd, 2. 3. 4
RE—EEE MG R, BOBR, BrBOMG; fisk 1 AR A, #ik 2 UM IR GE B RES 5K, #ik 3
RFA AH RGBSR 1 IE3ME B ik — DR A PATER R S, #ik 4 ARG o XU STk (5. 6)ftk
RESMEZRIMMEER: Fik S REBHHREMEHREZMMHEICR, §k 6 FRFRBIAB L5 0 b Je 0 A7 7 46
Z IS BEAN SRR . AF S (DREPITET R R BUE R, 25T -0 =5 831 N .
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A=l 0, KL R A 0 245 43 3] Sy 5 B T 4% 2 B T
4%, AN R B MPATERI REE AR SR
MW TFRE, &5 TPPTRALTEAL A48 i 1
BB B, X I A i R 4 3 5 Sk BRA AR 5K T
G AT 4, BB R S A AR B A
AEAER, BT S RGO SRS
JARTT o0 BE R HL SR, e A B RO B L atE—
AR T NSRS, AIAE B — R s kAT
22 I B ARAT PR o XA R Y B A 5
PR 44051 : (D)ZIHLRS T BG4 R MR 5
RE; QUINAIRGE N R BRI = &4y
SRR, (3) A S T 53600 T3E 1%, (4)% 5
I 2% 22 5 11 2 5 1% o
41 HNBEETHEEREMEERS

THLERBRTE s =42 TPP M 3)
F13kIH Z — (Fehr & Gichter, 2002; Xiao & Houser,
2005), T 5 HAE R Ry e o SR [ml 412 60 3 1 (A
BT U IR E MR R g . W R BT DAAE
R FAT T X R T AR AL, AR AR A
T—WAETT N, FH, [HEMRERERNSS
2| TPP WAL B b, I L[R2 TPP Y3
MRS, 8 REW RGN A BB AR
1t #(Etkin et al., 2015; Pessoa, 2017), LITEWFIT &
W, REMLEE TPP h & 51540 T I8 % )52
PR (Bellucci et al., 2020; Feng et al., 2016; Mclatchie
et al., 2016), HF W45 B {H 32 AE F T 22 5% 1
TIfie A5 5 550 R4 % YA X (Hu et al,, 2015),
PRI, 1 45 3 G0 F 50 R et g A i ) 285 43 500
T PR 4% , (HAF TR, HERE
MR R G IR T 2T (77 3k 5). TH% R0
PG 07 R G R BB FE R, il
PR PR BT ) T 2 o 2B M 33 ok 2 i ER £ 4
TEEE T RINAREIRE; FET, REHRGH LUK
BRI (CANAY 7 BRI BB IS i IE 4 RS, U
| R B I A 5, X FhAE BAR SR A
AR AR R SR B T 3h )
42 NHMRGHNHBEAXRREME=FENTH

sEA

N R G AL G AL S M R S R PAT#E  R
S, 7E TPP H, MATFERIEE AT N E B RIT
A 05 3 B LA R #f W R 19 0 BER 25 (Ginther
et al., 2016; Treadway et al., 2014), 17 ZRIAFEZ K
2% v 5.0 A AR S B i X 40 TP Fl dmPFC 1 7 8

Wi 7 i % BB AR (Feng et al., 2022), H
Je AT 4% %0 IR X dIPFC B8 A3 T I
Pl #E TPP B BB VE SR 55, 2019), AL,
FESS AN JR S8 P T 1) 3 65 BRI 2% 1
H e BT I 4% 3 A i 4 AR G L, 4 Bl 2 S
R B o O U B RS i = ST 1 = S S 1 T
, ARETFE 2 0 RS2 IR sh i 5 — 7 4B 5, TPP
A T R I R R, S T R
g 15 45 (Ginther et al., 2016; Treadway et al.,
2014), XPAB T TPP i B ik SN R Gy %
YER . S3oh, ARG 2 A M0 1S AT Sy DL K
TR, NZBIPATE G R GRS K,
SN R GERPAT R R G xF TPP AT M RIVE A 2
IEAY, MRS . 740 28)2 H L, Buckholtz
25 N(2008) T X & B TPT Fl dIPFC By T ShA7EAE 4
YUK F Y TPI i S8 nist, dIPFC BT, i
MAMARYE ARG, HIEEREE S, AT dIPFC
BRI 2235 3); K4, Zinchenko 45 A(2021)F
Wt & B, A5 M dIPFC FiA5 M TPI 2 [f] {1 % fA
PRSI S TPP KA . E5EMEE
AT, BRI 2% (TPI) Al Y i A7
I 44 (AIPFC) Z [ A E“H5 P17 R R (Fik 6), TH
VRHLE, dIPFC A3 FlOBURE i 48 15 2 ] g 2 Hp e
AT 0 45 X Bk A AE 2 4% 01 RG22 Al
(Zinchenko & Klucharev, 2017), [E i}, P2 [H]HLFF
TEH AMERE 45, 2020): BRI R0 45 1% <k
PE AT SN, R T p A R 28 BT S
ST VEALT ;1M S AT 90 46 30 AR e < B 132
SR, AE A0 i O VR PR T R Y
PRYE D SR, IR S i S AR EL T
BRUASE 2 28 il e R I 28 76 D) BE A B AR
4.3 B3I 56 hn ik

i E SO B W R G AL, TR A o
TEAE A S0 T A 0 TP 2538 B (78 SCRRE
B 1 RE K 2). P4 B LS 45 R G R A,
AT F ) R it T B LBy TPP 170 . NRIBYJE,
AMRE BT HAT RIS (F7 Sk 1), 1 PR
G5 H BN G 0 0P 28 1% 3 25 A0 R G (T
3k 2), mHATRE S REPITIEST P, A A
BEATAESTT AT e 20 T I AR S P IS 26 (5 3k 4); TiiiE
B 2 AT KIEREERIR R, % REN
5 RS SN R GE kAT 4 R R R
fili, T FH BT 45 1 R G0 A G i X 18471 5 R
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BIAART (i 3k 3), BRI TAEST e (773K 4), Xh
& TPP &4 SR Al A< Sk 7 =4
B B o
44 REMESENRRER

£ TPP YesRad ferh, A4 B0 2 4R FIiT:
MIAEEE B, VISR AT AR, AR+ 2
BRALHIAF LASE I BRI, Y58 — 7 B0 2]
PAE 2 5 (B sk 4), Gt 45 00 7 A LA ST 10 A
5 TR J2 B AR Ry AFL L 11 % ol 15 5 1F Rk T2 8¢
RGE(HR 7), N F—WAETTRAL T 3 )7 AR S RL
I, A DR 5 SR AL B 22 Rl A B P AN i
Zi A 7 RS T K 2Ok UM 2B I B KA, IR ek
e sieE AT A . i LRl g, RASHLHI M TE
TEfE TPP 47 R0 & & A LU AIHEA T, 24 R Bk
B B @SR, AR AT BE & G 5% ATk, ol
UL SUBRAIL I ZE TPP DA 28 o 245 455 700 v 25 S ke
IFEH

5 REE5RE

ARSCLEIR TR 10452 1) TPP A1 6058, MEE
VAR FRf 25 0 2% A 2 TR TPP 474 B A A b
S BEAT A, OF E OB ST A Sk 1 4R
TPP (TN 20 X 2 A A AR 2 R 1 £ B e
BT TPP 47 R kA & RS B 40k . FE%
BRI, 5 2 R G0 FIE B R Ge 0 TPP 1 3h 1k IR,
NI R G T B TT ST VA LA A S ik i, %
TG B . BRI 45 v g AT
200 92 5 ARRRAAIN T By B . 5 i[RI ef, TPP 17
R RBRBL 1 AE AR A AR S 7R B — IR R B2
AT R s, 2B R E AT R, Sk
1M, HEX T TPP B FEE AL — LA JE T AR
fife R 1 ]

51 MHZBERMBERE=FEFTITAHNZIG

NI B 28 2 G2 % 3 i 20 388 TR 3 1Y 5% i)
(Hu, Scheele, et al., 2016), IF5E TPP 170, ML
BT MR EHER R, AT RATNEROU
(4 A BE AR TPP 470 o AU 2 B /K B
AL AR 5 0 A B AR AT N T IS s R 2 L
PRHEAT T RIS 5I0T, i8R TPP A7 KA MM
AR T R o BRZ R LIAN, — S5
B S-SR AR R B T 2 0 R A
FE5147 H (Emanuele et al., 2008), H 5-HTTLPR
L/L B[R #5747 # TPP 5 5 K (Enge et al., 2017),

SR, Enge 5 NMBFFEIF RHERR 22 LU 5- 326
JHe Z 18] AH B AE R RS2 o, X 535 €2 Jie 40 4] 52 g
TPP AT M ALHI B M AR, EMFE KT L, B
A WF 5T R B K28 i 7™ K (oxytocin, OXT)5 A
KR ST A S Marsh et al., 2021), 2R H
R B ERITAMEYE OXT 5 TPP AT I KR
Krueger %5 A\ (2012) & 8L OXT XA M X} 47 3 2
JERRAT A TPP R, Bk, Bl
Kol i 22388 T R 2R B L R 2 A P AT 5 - TPP
15 BIBIEFE i AL TERD A6 B B, AR Z A EE AT
A BT RO A BE #8578 TPP 472 1y e A 3
Bl
52 FE=ZFEATHANNMESR

VLFE B 5 K 2 4 6 A 0 A7 3 AR 2 119 43
2T AMRZM 2SS fln, g ey —Fh
il AR SZ A NIE L D RE ST, BoRAESA7 A B Bl
Kz —, X TPP 17 0A % H 25 M (Ferguson
etal., 2019), AL H X B2 55 19 i 0 & B 3L
LA LT O Nk - L= P 1 LR 3
{&(Ouyang et al., 2021), 2R, HIHFHAEEE K
AR ER, HizZRafesit— P ERAEms
AP N | (van Baar et al., 2021; Wang et al., 2022),
BeAN, HFAESR ERP 43476 T A s g it
T T AT b8, S5 20 25 R vl BE JC vk S e A~ {4
] 1 25 5, R BONATTALS £ 15 1 A B (BB S %,
2023). Ik, ARRA L ERAAZE F AR | 4
ST . DB ARE T I TPP 178 B IAA
MAHLHIBTSE, #— L8R TPP 47 4 WP &4
FIRAE S AR R LR
53 XME=AFENTAHMEEENBEREMIBN

ASCAR Y TPP 1D K 22 9 28 A5 100 BE A8 A
—ERREE LHUN TPP 4720y, {H M5 8R4 E 2
I, SEPR TPP 470 1977 A 2 5 MG AR U 757
2 PR . AR SR, BRI 2 1B 5 KL
a2 2 W 7 R B HUI T DL 22 7 1 il
%43 #r (multivariate decoding analysis) } ], %77
EA LR A FE S T RERNE R, T
YR AR 32 2, K 0 A 340 T o 1 19 Kt v
B1{E 547X 43 (Contini et al., 2017), X H Hy# £
T Lok A B2 AR A AR S I RE G AR AR
(functional magnetic resonance imaging, fMRI), H47]
PISk B #he A #2455 Ui H B (electroencephalogram,
EEG) 1l #%% %] (magnetoencephalogram, MEG), %
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The cognitive and neural mechanism of third-party punishment

ZHENG Hao, CHEN Rongrong, MAI Xiaoqin
(Department of Psychology, Renmin University of China, Beijing 100872, China)

Abstract: Third-party punishment (TPP) refers to the punitive behaviors that individuals impose on
violators as third parties or observers in order to uphold social norms. Many studies have provided insight
into the neural mechanisms underlying TPP behavior. However, few studies have focused on the overall role
of functional brain networks. This paper reviews the researches related to TPP in the past decade and
summarizes the relevant theoretical models and brain networks. Based on the previous studies, we propose a
cognitive neural network model of TPP, which could systematically explain and integrate the neural
mechanisms behind TPP behavior. In this model, the affective and reward systems are the TPP power
sources, and the cognitive system is mainly responsible for responsibility assessment as well as punishment
selection. The reward network, the salient network, the default mode network and the central executive
network are involved in different cognitive processing stages, respectively. The model establishes the
connection between TPP behavior-related research at the psychological and the cognitive-neural level and
provides a more holistic and comprehensive explanation of the mechanisms of TPP behavior. In the future, it
is necessary to use meta-analysis or machine learning algorisms in order to explore third-party intervention
preferences and the underlying cognitive neural mechanisms in different contextual information and more
complex social contexts.

Keywords: third-party punishment, cognitive neural mechanisms, brain network, fMRI
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