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Abstract

Aim: High levels of cooperation are formed in societies where people who
violate certain norms are punished by the punitive behavior of others. The aim
of the present study was to discriminate the types of reactions of individuals to
unfair offers and to study their electrophysiological components. method: 40
male students of Shahid Beheshti University participated in this study through
available sampling and their reaction in the modified form of dictator and
ultimatum games was measured and evaluated. Findings: Behavioral findings
showed most participants did not accept unfair offers and behaved equally
unfairly in DG. The results of the hierarchical clustering analysis showed that
groups are divided into four groups based on fair-unfair continuity in both games.
The behavior of the first group was in the form of pure altruistic punishment and
the other groups included a kind of selfishness and behavioral inconsistency.
Electrophysiological data showed that in the first group, the FRN and P300
amplitude were lower than in the other groups. Conclusion: This study deepens
our understanding of the foundation of justice as a moral construct by
respondents and allows us to assess the processes that exist specifically to
evaluate fair and unfair proposals. as far as we know, this study is the first to
show the difference between neural data based on event related potential, arising
from altruistic punishment, and other forms of punishment, and provide
important practical implications for the evolution of collaboration.
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! _ cooperation 5 - ultimatum game
2 _ Strong reciprocity 6 - dictator game
3 - altruistic punishment 7 - the feedback-related negativity

4 _ antisocial punishment
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4 - high unfair offers (90:10)
&



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

Lals &b cpl g oS o0, UG jo 1, as¥olel slpig a5 sol,3l soled oy o Hhas &
Slgiig ) Clighi> 10 s Ailiwgog sl Ll ani g9 (pl 059 00 pla8] diliwgag g il 4
ol sloo 1Sl o 4y by aldly s dasle 5 4l lead (gl 1SSl o 4y el Sae ai¥olels

3 LSS wiljer anS anss wls (YN G 8 -51L g VeV e s ) diljgansS 5 sl
CSlsp catd e &yl bl o3l 5l Lan o] Gkl a8 asl ) elas] ws 4l
yob s aS ans ) auS o L8 e m8lie g bl o lez 0 a5 g0l 8l L oS
Sy old & ol e 5 05800 Jlasl (55UsS Sla S 4 (slaizrl 0d as (s S8
TN g g losp fshin) 3580 b yo sladhaie Koo 8 sla b))l 5 loiz]
Sy sools o sy (pl ST 50 a5 00,5 o STl 4 je5 06 Sldlas Cudgasee
ol bl a3 5 11,8 G590 58 2SIl sl 5 dalllas sl UG o aiVolel slpris o, ;)
So ) aVolel olering ) g9 2 (S0 Slun) &5 og wales el IS5 cpl Bpdy 2929
olyod 4 DG outs Mol S g UG 5l e pol> dadllas ,o ol plo sl el pansilSa
saddgs ;o Sl ax Soad Fwl Jlgw (paiz 4 U wlos,S colasul ERP .55l
b oS oo b, aiVolel 045 g oS o o) 1) aVolels slpiiy a5 s0l,8 o0 P3 g FRN
Oezmad $0,10 0929 S o SL8; A¥ole 03 5 oS oo o, |, aVolel slpriny a5 (g0l 8
aYole liogs g oS oo Joud 1, a¥olel slpiiny a5 ol 3l o Hlaie ol 51 Jglay ax
QS oo ,L8, aVolel liogs g aiS oo Joud |y a¥olel slpainy a5 g0l BIL aus oo )3,

3,0 5e>g

ORRYG 30U S b digad g dnel>
Loyas Feoog olis ot dugd olKadls s ylgmisls &JS ol ddllas (s bl daal>
ez Al 055,5 ES 0 idgh j0 (ST Gk I YY BY . e &ls 50 050 Cnss
S0 g adl w5 gemiils a5 VY pwlid IS gemmails a5 VF el ol 81 ol

7550 G sl Gloy yo aS wols (3,155 leoaiiS ES b dan . X0g (655D (ggzeild

L - antisocial punishment
%%



1y So5elg,05 Mt 51 (sladl 459Sed ¢ wilodgs (SUDSLANCE) (solge 4555 g & o

W238,S

D N Y
oyt it Aalidis yy EYlgw ) oS 0 alss BaS eS8 5l ool g9, 51 L2
ol il @ ols @50 @ a8 GraleT lzl Jaallygiws & g wimay goly (3 Lbcpnan
ialojl O g0 a4 lagil 5l iigS Vo aS ol atwlgs Ll 5l e 0SS Az g5 s ool
5,5 L1, b Ll a5 ol aisS o Soge)l a0 oimay gl S5 Wy, b iy bl sy
&lg ;0 "5,5 wales |2 sty ol olKasls Lgmails 5l g lisgs Gl 5l (5,500
o gl 4 .000,8 oo 2l aeals L1y o3l sl 5 uilad 052y Blio ,o aBly 0,8 e
2 DG G UG )l (o5 i ) blie b b8 oSl Casd 350 5 Sledllsl e
LDG Ko can s UG lawl (BFansSes b 5l can 45 Oigo ool 409 Guild coa
A osls I8 mse B y0 A 0g )L YT (65L ye sl b iheS slaws s S oo (55b

Al e col il 4 e je 5l e saldlys e BasseS Ll
Olye s I8 £9,5 55 03 3wl (gl 4l ) B /A ooy + Cudle SO L bS50
Ao 59,y Sileds Djg0 4 09 ol Jlesl (FgelS) daims slpiiny lawgi A5 e
OS99 4y aS Ogs 0l S O jso 4 S e pl bl o jell Al Lo VY Soe 4
500 ol Cand g saimoolpiig pae saalas ] 50,8 Caond (G L0 00 s (S5,
0,8 4y 4l A Do 4y (6, S prenadl byt Al e 0 Ll 000 Fwly o b3 LAS
Sty Jo3 b o) polain 40 a5 (ol 0lS g0 51 (G ol SLad b b oo (59 9 Wb o0 A1)
B3 oo 4l S D a1y + cedle LT e .05 Sl 4 Cows g ool aid F Las o
Ol & g o il il 31050 (s s g0 &0l LT Olotl Ao ay dmiis 40
o das il gy hie Ll gely (15 28,50 (35 585 50 10 4 091 00 aseiio &S e

YA



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

Gogaz U idigS A «(Fo:Fe 5 00:00) aVole ndgS A8 Jolis (53b 90 2 0 baolgainy
stolas o iieS al)l o 5 09 (Ve g Qo) e) a¥olel nlgS A% o (V+:F-) aiVole
sl 1,8 sleriy Joed b oy Sl 99 50 (S jsb 4y b Sogasl gty a5 cuils 4z g il

AYoleb b 0,5 asalgs s, aiVole b oS 2 sl 55 DG o ol 3l ol asilis g 28 )5

gy lawgs a5 DG jl dalllas (ol )5 000 0525 YV 25b S Cendy onl 58 cnlple
0o i o, ls gl 3l 59 ) o peilytes Lo g0 ,5 ool (g o0 25!
aclsd o glis wiz DG 5 UG (0525 0ol b sl 0925 4 ooy 5 s e (1S4l b
Sl Wlgi g0 9 9,0 1,8 oaims ey Copdge 1o (S L UG o o) ras ad 5 )L o 3l
Oly Jlie 3,3 99,5 0 )13 ,5liSos Cundge ;0 5050 DG o Jyais's, 1, blis )b
Sl oo UG 50 0,106 1) 0o o (arasss ComBga y2 50 )5S0 45 Jg oliae 50,57,
SVl [elSGe 0,8 ol s g DG 30 (Jy Cowl s slpiiey 0,8 gl Adien
A8 Jsed 0,50 slesleitiy ggazme Jolao 0,5 oo 3l 53 2 4 UG ;5 a5 5y gg0mme
Sl Jolae 0,5 oo e byl 4, DG jo a5 sy liee Jg el s5L S5 j0 a8 S
ey Jdo 4 4SSl el 00 )5 Cidlge i b ,eilSG0 0,8 aS 59y wales slacoadge
23S oo blye loay 35 ana L 5iliShn 0,8 ] 50 48wl aid S L o el Sl (S
= aYole b sz ler 0 093 (Sd GoNl ulul p eanS S L 56l Cou @l
WS 35T 1y A¥lel L8, 5l oy anlyy azsliz Jle (gl S o L3, 4¥olel
aVole YalS walgsey 519 0iS o0, 1) lolpiny plo 9o Jed ) Ve a0 Qe slaolpriny plas
Ll ol Gob 0 03, | aolgiiig 4y 9 J5:3 1, 00 400 slasleriny ples wiS' )13,
Jgd 1, a¥olel sloslpiin UG o a8 goldl ) ol axiss 1y 09,5 e auilyi oo Lo
aVolel slaslpiin UG ;5 a5 g0l 31-Y oS o )d, a¥ole DG o jlissgs 5 oS o
slolpiig UG ;5 a5 ol 81 -Y oS 0,18, aVoleb DG o lisgs g oS o Jod 1,
UG ;o a5 ol 8l -F oS o L3, aVole DG o oylasgs g auS oo Joub |, aVolels

A&



—09,5 5lp S o ,8, Vol DG o ylisgs g oS cos Jou |y ai¥olel slaolpiian

s UG o aiVolel g aiVole sla sl ol 5 calizes slaeg,S jo yFanses o gon
3o Sl oo eolawl ol pe ade sandligs g, DG s as¥sle g ailalgo45
50 a8 ol JSad calisie 09,5 F codel Caws 4 sloeg, S L sy pae Lo 4 5,90 O Bl
oy, o5 4 09,5 ;o ol 3l slows .ol ooy all,l Ll (6,li8, o,Shee VIS (slojlogas
o) sk 45 puied YxV b 5 aals Lo asdllas opl 0 .iog ,a5 V) 54 A Y el
dlbob‘é w L.s‘)" Sl a5Yolels 9 asYole ‘M' J.i..u LS‘J‘" 9 DG 9 UGJ.ALMJ 56)l4 6‘;}
o Cooms Adgiamle ylgseinl .o solitul Vo=V e ol ull |y dUIS YY oKiws 5| EEG
AV T (S5, gt Seialanies S (sla S A 455, 1855 3, 0,550 e &
Slg olS B gas ;0 09 S uilagel g ol L8 B Ve e — o/) Wb L g ol g)ls paiges
daliee uibyly Jdow hg, 5l eolaiwl b lesls Jdsd 050,55 jslaie ol daen (gl y

A5 bl s5b 90,0 Matlab  EEGLAB

ks



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

3k 90 s 5o e slaog S (5)kd) 0 Shos (gl logai N JSCS

JYNE
Tl laLL =
E N N i
B Agree M Disagree
polesdsl
g B Y B §
T ® QT O
B Agree M Disagree
HPUSe
N
T Llelil :

R QT AT @

B Agree M Disagree

poilosyl

T sl

N7 T AT @

B Agree M Disagree

AN



PS>

"LLLL®

90-10 80-20 70-30 60-40 50-50

B Agree M Disagree

poilowd|

"mLLLL

0
90-10 80-20 70-30 60-40 50-50

B Agree M Disagree

HPlsss

N EFSE

90-10 80-20 70-30 60-40 50-50

B Agree M Disagree

psilass|

“alLLL

90-10 80-20 70-30 60-40 50-50

W Agree M Disagree

AY

5(60 bd

PERE



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

ateioe a5 jshuilan ewl oa oals lis lag il LS 4 bnog S (5,8, 5, Shae V JSLE o
5 eolanl b laaBl ol .o)ls 0939 (5,801 Sglas (550 99 12 Egemma ,0 Wog,S s ol
ool )8 ) 2 9550 iStel il ly el (b
el 50l s (Jse 0305 b S (28 )8 pas by el el 5 iy
ol Jelod gl 285 8 esliinl 8590 S uglan 5 (Mol (alh s lolins
= VPP <o/ f] o5l Lol slaele 51 a5 sls las 6,l3, sloosls (g3, p aiseal
olss slo 31 omen 09y Jlolins [Fryvpy= YA VP <efe V] ai¥slel — ai¥ole o [Fy,
= YNEYP <e/e N ] o Saiolel — as¥ole dF viy= 0O/YY P <e/e <\ ] o9 S50
ooyl 50 g loline [Fer vay= 0PIV P <e/e V] a¥olel — a¥ole #s3b [For,
= YIVEP <o /o¥V] o5 563l Lelss slo 31 CZ alais 1o «S5ed9n b xSl sloazdl
&ibaYolel — a¥ole ¢ [Fr, vpy= ¥/8 0 P <e/eYF] o5 Sna¥olel — as¥ole [F,
P <./ f0] aVoleb — aiVole 31 FZ ahiiys og jlobins [Fy,vay= 00 P </ Y¥]
abaii s o9 lobine [Fr,vay =MYA (P <e/e - Al g5bma¥olel — a¥ole 5 Fr,rp) = F/F0.
FCZ abais ;5 .09) jlolins [Fer, vy =¥/#Y P <-/- F] (5bsai¥olel — as¥ole 5| FPZ
P <ol fY] o Saiolel — a¥ole g Fr,vay= O/VEP <o /-YE] w¥olel — a¥ole 5l
by o CZ alais 31,5 g FRN zg0 (sloosls ¥ JSo 5 Jgaz 50 390 Jlobins [Fee vy =Y/A)
ol 0ol ooy ylad Ao -V aYolel slpring o, @

63k 98 ;@ ;0 CZ ahais FRN zgo s o lailinl Bl joul g Kilo N Jgor

Sl | oeSls i Sl olee e

o it RIRECI
VY- —I¥Y DG-CZ | o5 \ligd Vg Vos,S | UG-CZ | slprzy
YIVY -Ivs Y 05,5 V/#a N | Y ey S aYolel
Y/ Y LE Yoy S YIAS SAY | Yoy S
oY g 05,5 YIVA YV | FoegS
YIVE V/of DG-CZ | 1 o5 Y/-a VY Vog, S | UG-CZ | slpray
oIV -/Af Y o5 vIv- YA | Y oesS aYole
AL 3INg Y 0g,5 Y/A¥ VEA ¥ oS

AY



B [ fess | wma [ v [ s ‘ ‘

09,5 oz 30 Ae=+ w¥olel Lty o, b dasyo CZ JUIS (slozrge JS5 .Y S5

&S 4o
L5 5o chlisin 31 Syl Sl 5 653, (63 B sl ] sy ol Ll
aS Gl glasdllas ol ol de el 3ubo 5y 0l lis |y ailjgianS 5 albiwgages aas b
S ple 5 (B aliwgogs 4 o ERP glassls 1o 99240 slacgles 5 ol
sleolpiy (BausSes b i a5 ol lid o)L, sl .l ools Caws 4y I, ass
5 25 (Yoo ) o) an 5 il Sladlas sbiwly jo lasdl ol aS wausd pis |y aYolel
il g Slealy (VW) Gileya g 28 (VoY) (e 5 (Xl (V22 2) Gileya
ASTas sl lid mls fiored (Sl (VoVY) fo 9S850 5 (Yo A) il g (55,6 (Y1)
UG 30 () 0g,8) o8l 5l ve s Ve dga> 00,5 ,ld, aYolels DG 5o plauses b
Yoo 09,5 o ,8ee ais S s, aVole DG o lisgs g o pdus 1y aVolel slaslpiins
JL3, aVole DG o Y 05,5 M5 o) 09,5 ol 3l 099 ol b el (LSS Lo ,as UG o

AYolel slaslpiin ¥ 09,5 a5 (5956 4 20,10 3929 Sglis UG ;0 ¥ 5 ¥ 09,5 s ailos,S

AE



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

¥ oY 0s)S ailes S l8) aiValel (luSs S50 4 DG o 0529 cal b casb i 1) (555
DG jo ez 05,5 0929 0l L cslazd 3 1, ai¥olel slo olgiiy 51 gob; (250 UG o
ooy )3 sl 10 awsy oo a5 4y ¢ Jgl 09,5 OS5 wilos I L8, sai¥olel g ,lo o job 4
iz lo i syl plin kil Jl8; o5 Cusl 00,5 eani (alg3055 g 095 4 aBdle
Jriie CoxBge )0 iS00 Jos onimogiuly plaie a0l 3l s s adly (o il Sglate
L a5l ] Bl 8IS e 55 o (S A 5 5 e 13
g VoA (e 5 6e YoV v ey ST (60 5 S 92) W axlge (gldilbaie slaolpin
WS oo Mg i )l @ B Gl B ($B5 ey (nl b (Ve oV (e g (i
5 o5Tos5l bles a5 ol Son e L3l ol 6l Yiois| ol walgs Sglie SalS amess
oaxas slprin DG 3045 @S Az gl Wb S e 1) casd o (]38l sl 0e5 0.5
Hh8 eaies arass iy a5 e Jgl 09,5 ol sage p ) Lamass o Lol i
plo ,0 K0 Bk sl xeS Blail ol 5l Ll cans s slaeg,S M 5 wud §
S0 XS o0 HH8 oaims (arasd i 0 A e bl jo asls Lo 4 deeg I
cdlas 5l sl S0 g L8, s pailSo ol 31 ) (6l s g 09 co cimds Clae 5 Lyl

2,185 JUL
20 65,1059 5 gl 5 (6 I8 BT gl ot 5,08 5l GBS eS8 T e a5 UG G5,
STy olol s a8 asy oo Sl Ay s e 4 0l S T Gbesl 4 s ples DG
g0 A s (asiie AVolel olpiion JguB b oo, Lo as s cpl & UG o ol 3l
oeiSTy cplpln ol cows 4y cvae ooy 850 o ABS (g S Al e oo AlSlos
Skygig S oo wal 3 15 ok Sledbl UG b ()T oS 5 5 ,5liSos Coxbge ;0 o3l en
ol bl e sl o, b wilg o ACC cllad a5 wis S 0,8 (1439) )], K 4
eizzens 2l o ol 4 UG o osal g2y 4y Glomes 5 (31l (5,15 el (Sas
2 Je s ool o Jgtes ACC Yhas! a5 wsls olis (VoY) o) Sad ¢, lS
5 9l of g a¥olel 5l bl s & sy oler 0, b ol (Rists Gl Jds 0 UG
J:;.,i..:.gUG S0 aiYolel sbaslgias o FRN auls a5 wsols Ol (Vo V) 5ou ;S50 5 oS 0

Ao



Jbe sl el i (o w3l (IS b S A i Sy 0 S 4 el e
s UG ;s as¥olel slging o)) is,S pladl wliwgagss aus a4y aS Jgl 09,5 Lol> dalas jo

uG Hskise DG ;o a¥olelb Lyl ,o Ll FRN als (DG o 0,5 ,Ls, aiVole
UG o kil o bgr e FRN &isls a5 950 a0 el oS o Lyl 1 F 5 Y 09,5 50 Ll .l
@ Cowles bas plis Ll ailiugogss anss col Sow el 5 saie DG L awslis yo
Sy o aVolel olprins sl aS ol Lo o 4 .ol axils ple popio ,o cllae
0305] 2 yme y0 395 a5 s 50 Lol S e 25 | (65508 (3Ll 5 e o)l
> eolpiion iz a5 o ol 4 e (AVolel anass o, b B pdy) 108
o it o S 5 s Sl ablon il (65, 5 5 slos S
e 4 e o sl ax g5 ol ailjgians ans ;) S Ll 4 a5 ol o Lol ogs
DG ol s, 5 L lioss 0590 50 cllas sl 4 cos ol g el o>
Sl g gl Calus 03,8 o )18 aVolel slpiny Sire 0 a5 K ol 3l
025 b aiS o Jl8) HBlSio b (s yme Gl 4 093 45 Sloj Ll ogih o 4t Sl LSl
30550 Bk laies o plas STy aVolel sle janass 4 (5 5eS gluws 5 S5ls
L Wl oo aglge aVolel slaslprig L oS Ko FRN &ls o0 UG o g Jol 09,5
laog)S nlos ;o (5 2,0 352y o0l sl 09 o0 ai¥ole slasliiny Ll & &5 Gl
2 Ol g 5 sie il 4 a¥olel sloolpiion b agalee oyl s (o k1 FRN auls
FRN &ls Slg31,8 Coge s01,31 10 as¥olel slaolpiig i olgs oo pol> dalllas bl
ozl Jlre S 5l (asw 5 T casla b clas 51l Uil oy 487 090 00 g 5ol
OB ALS S b o Jgl 09,5 o8l M 1 l g ogdle Lall alils sezg AL Liogs lid, L
Sl c@sVolel buews slaolpins 81151 Ly Ll 45 wlons axgie Yl ooy S Lo jo
2550 Ll ogs el wilgs oo Hlae o 5l SIS syl g wles,S aks 1) claisl Glail
Wed 51,8 il Blasl Uil § 0g> Slolgaing og aVolel o SLs sl o)l
YooV o o )an g PSS eVe o8 ) Kad g g8 Voo ¥ o), g (st V-2 ¥ (,.0l5)

AT



83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

aS wlosls ul.m.‘ \J.al...a ‘svl.v))‘ K9y » ‘;..3 Sldlas 8 ( AREYS su‘)lio.{b 9 ;.iv‘j 9

UG condgo 90,0 50 ol jo (28l pae Lo 4y Jgl 09,5 Yl (Yo v oA o)) San

o auses s 0 P00 poie gy hlis 10 05l 5l 55205 azgi (arass 4 DG
bl lp Yt o5 conl ax g5 plie yiios (plaisl saies olis g5b 90 ;o 40 05,5 du
Sl b Jds 4 (sl e5,5) (alls ailiwgs g9 as )L, adls jo 000 (g Slmes Coenl
SFLD (B85 dog 5 ple 0 (Jg 31 sli (6 keS dx g panass 4 dilite Lulyh 50 oy
Sllllae bl jo laasdly cployls 5L Sledlbl (8515 5 (6l 65t a2 g5 ain 41 (5,18, —
Sagp Voo F ol Sen g (Slole VooV o oF5hg 9 SoseS Vo) e S 63 5 S p)
Lo 1) Ll g el (V912 (o)) o 51SIB 9 YoV ()], Ke 9 Silag Ve o A o) Ko g
5055 o iees |y OB gealy Lawgs clae SThol gl 51 Lo wgd anlllas oyl om0
5 aliaie Sloltin byl @l Lol ysb 4 a5 1, olbanld b ams e oSl L 4
s o L8 LSl o 1) sanled Lol> dsdllas slaosls oS b5l T, 5)ls 5925 asYolel
S8 plasgs Jlo A @ Ly JBaes Gl 5l (o5 oS peasy Jloiol o bl 2 b
el 3131 51 oo LT Sy3alss sabs 2501 sloaigl b e ool (Lt 4 shailas 5 caiiS o
Slr s oo 518 Jlae 1) Slae B0 w93 (28,5 L5 3 gy ot il (e 4y oS
cel sloixl 0y0 4 5 patd 50 wited 395 b (il Jlis 4 i a5 6ol )8
oy ol dallas gl 0,8 o)l wl Cales o 0800 P300 s FRN diels i3l
ST Olllas ;o 058 o Slpiinn ol axlge Cudgaze b (p3pmens sl (5)L8, isu o
FK)eS olaidl eloiz] cilie Glacdly 5l 1555 ladiges 655,54 b Cudguze ol

YW

L. outcome evaluation 3- high-level motivational/affective
2. attentional allocation evaluation
AY



S (325190

ale) 6)lsjl) 5 eogas mu e el slicols ) 331 Jols ST (pjlee Jimgh ol Ho

s odls lasl le o 50 iegh 3l ze s sl B AL ES 0 4l

&)l sl
Jos a4y Sloj08 agh o GBS eS b g colid g jae caSiegly Jiwy 3l alewg oy

LS B9) 50 p9 B w3l e 5 )bl el 5 5351055 Aok o sl Bk s)

O oles )bl pg g bosls g )0 p)laz 5 pow cdian s g 5kl pg g (ilopgete g

slasls

&b )l
s lie oyl 5 o ol allie ol B s bl il

References

Alexopoulos, J., Pfabigan, D. M., Lamm, C., Herbert, B., & Fischmeister, F.
P. S. (2012). Do we care about the powerless third? An ERP study of the
three-person ultimatum game. Frontiers in human neuroscience, 6, 59.
[link]

Boksem, M. A., & De Cremer, D. (2010). Fairness concerns predict medial
frontal negativity amplitude in ultimatum bargaining. Social
neuroscience, 5(1), 118-128. [link]

Botvinick, M., Nystrom, L. E., Fissell, K., Carter, C. S., & Cohen, J. D. (1999).
Conflict monitoring versus selection-for-action in anterior cingulate
cortex. Nature, 402(6758), 179-181. [link]

Brafas-Garza, P., Espin, A. M., Exadaktylos, F., & Herrmann, B. (2014). Fair
and unfair punishers coexist in the Ultimatum Game. Scientific
reports, 4(1), 1-4. [link]

AA


https://www.frontiersin.org/articles/10.3389/fnhum.2012.00059/full
https://www.tandfonline.com/doi/abs/10.1080/17470910903202666
https://www.nature.com/articles/46035?free=2
https://www.nature.com/articles/srep06025

83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

Camerer, C. F. (2003). Strategizing in the brain. Science, 300(5626), 1673-
1675. [link]

Donchin, E., & Coles, M. G. (1998). Context updating and the
P300. Behavioral and brain sciences, 21(1), 152-154. [link]

Falco, A., Albinet, C., Rattat, A. C., Paul, I., & Fabre, E. (2019). Being the
chosen one: social inclusion modulates decisions in the ultimatum game.
An ERP study. Social cognitive and affective neuroscience, 14(2), 141-
149. [link]

Fehr, E., & Gachter, S. (2002). Altruistic punishment in
humans. Nature, 415(6868), 137-140. [link]

Géchter, S., & Herrmann, B. (2009). Reciprocity, culture and human
cooperation:  previous insights and a new  cross-cultural
experiment. Philosophical Transactions of the Royal Society B: Biological
Sciences, 364(1518), 791-806. [link]

Gehring, W. J., & Willoughby, A. R. (2002). The medial frontal cortex and
the rapid processing of monetary gains and losses. Science, 295(5563),
2279-2282. [link]

Gintis, H., Bowles, S., Boyd, R., & Fehr, E. (2003). Explaining altruistic
behavior in humans. Evolution and human Behavior, 24(3), 153-172.
[link]

Guth, W., & Tietz, R. (1990). Ultimatum bargaining behavior: A survey and
comparison  of  experimental  results. Journal of  Economic
Psychology, 11(3), 417-449. [link]

Herrmann, B., Thoni, C., & Géchter, S. (2008). Antisocial punishment across
societies. Science, 319(5868), 1362-1367. [link]

Hewig, J., Coles, M. G., Trippe, R. H., Hecht, H., & Miltner, W. H. (2011).
Dissociation of Pe and ERN/Ne in the conscious recognition of an
error. Psychophysiology, 48(10), 1390-1396. [link]

Hewig, J., Trippe, R. H., Hecht, H., Coles, M. G., Holroyd, C. B., & Miltner,
W. H. (2008). An electrophysiological analysis of coaching in
Blackjack. cortex, 44(9), 1197-1205. [link]

Hoeft, L., & Mill, W. (2017). Selfish punishers: An experimental investigation
of designated punishment behavior in public goods. Economics
Letters, 157, 41-44. [link]

Jensen, K. (2010). Punishment and spite, the dark side of
cooperation. Philosophical Transactions of the Royal Society B:
Biological Sciences, 365(1553), 2635-2650. [link]

Knoch, D., Pascual-Leone, A., Meyer, K., Treyer, V., & Fehr, E. (2006).
Diminishing reciprocal fairness by disrupting the right prefrontal
cortex. science, 314(5800), 829-832. [link]

A4


https://science.sciencemag.org/content/300/5626/1673.summary
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/abs/context-updating-and-the-p300/BF056A85671EB8A8E4E6F269E85D4AAF
https://academic.oup.com/scan/article/14/2/141/5272578?login=true
https://www.nature.com/articles/415137a?ref=driverlayer.com
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2008.0275
https://science.sciencemag.org/content/295/5563/2279.abstract
https://www.sciencedirect.com/science/article/abs/pii/S1090513802001575
https://www.sciencedirect.com/science/article/abs/pii/016748709090021Z
https://science.sciencemag.org/content/319/5868/1362.abstract
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8986.2011.01209.x
https://www.sciencedirect.com/science/article/abs/pii/S0010945207001426
https://www.sciencedirect.com/science/article/abs/pii/S0165176517302008
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2010.0146
https://science.sciencemag.org/content/314/5800/829.abstract

Masaki, H., Takeuchi, S., Gehring, W. J., Takasawa, N., & Yamazaki, K.
(2006). Affective-motivational influences on feedback-related ERPs in a
gambling task. Brain research, 1105(1), 110-121. [link]

Mayer, S. V., Rauss, K., Pourtois, G., Jusyte, A., & Schénenberg, M. (2019).
Behavioral and electrophysiological responses to fairness norm violations
in antisocial offenders. European archives of psychiatry and clinical
neuroscience, 269(6), 731-740. [link]

McClure, S. M., Ericson, K. M., Laibson, D. I., Loewenstein, G., & Cohen, J.
D. (2007). Time discounting for primary rewards. Journal of
neuroscience, 27(21), 5796-5804. [link]

Nowak, M. A. (2006). Five rules for the evolution of
cooperation. science, 314(5805), 1560-1563. [link]

Parton, D. M., & Ent, M. R. (2018). Vulnerable narcissism predicts greater
spiteful punishment of a third-party transgressor. Journal of Research in
Personality, 76, 150-153. [link]

Peterburs, J., Voegler, R., Liepelt, R., Schulze, A., Wilhelm, S., Ocklenburg,
S., & Straube, T. (2017). Processing of fair and unfair offers in the
ultimatum game under social observation. Scientific reports, 7, 44062.
[link]

Polezzi, D., Lotto, L., Daum, I., Sartori, G., & Rumiati, R. (2008). Predicting
outcomes of decisions in the brain. Behavioural brain research, 187(1),
116-122. [link]

Qu, C., Wang, Y., & Huang, Y. (2013). Social exclusion modulates fairness
consideration in the ultimatum game: an ERP study. Frontiers in human
neuroscience, 7, 505. [link]

Raihani, N. J., & Bshary, R. (2019). Punishment: one tool, many
uses. Evolutionary Human Sciences, 1. [link]

Sanfey, A. G., Rilling, J. K., Aronson, J. A., Nystrom, L. E., & Cohen, J. D.
(2003). The neural basis of economic decision-making in the ultimatum
game. Science, 300(5626), 1755-1758. [link]

Stallen, M., & Sanfey, A. G. (2013). The cooperative brain. The
Neuroscientist, 19(3), 292-303. [link]

Sun, L., Tan, P., Cheng, Y., Chen, J., & Qu, C. (2015). The effect of altruistic
tendency on fairness in third-party punishment. Frontiers in psychology, 6,
820. [link]

Sylwester, K., Herrmann, B., & Bryson, J. J. (2013). Homo homini lupus?
Explaining antisocial punishment. Journal of Neuroscience, Psychology,
and Economics, 6(3), 167. [link]

Thaler, R. H. (1988). Anomalies: The ultimatum game. Journal of economic
perspectives, 2(4), 195-206. [link]



https://www.sciencedirect.com/science/article/abs/pii/S0006899306000928
https://link.springer.com/article/10.1007/s00406-018-0878-2
https://www.jneurosci.org/content/27/21/5796.short
https://science.sciencemag.org/content/314/5805/1560.abstract
https://www.sciencedirect.com/science/article/abs/pii/S0092656618302344
https://www.nature.com/articles/srep44062
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Polezzi%2C+D.%2C+Lotto%2C+L.%2C+Daum%2C+I.%2C+Sartori%2C+G.%2C+%26+Rumiati%2C+R.+%282008%29.+Predicting+outcomes+of+decisions+in+the+brain.+Behavioural+brain+research%2C+187%281%29%2C+116-122.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Qu%2C+C.%2C+Wang%2C+Y.%2C+%26+Huang%2C+Y.+%282013%29.+Social+exclusion+modulates+fairness+consideration+in+the+ultimatum+game%3A+an+ERP+study.+Frontiers+in+human+neuroscience%2C+7%2C+505.&btnG=
https://www.cambridge.org/core/journals/evolutionary-human-sciences/article/punishment-one-tool-many-uses/FD1940BB4D5A39D017A09D4C162B4D28
https://science.sciencemag.org/content/300/5626/1755.abstract
https://journals.sagepub.com/doi/abs/10.1177/1073858412469728
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00820/full
https://psycnet.apa.org/record/2013-30991-002
https://www.aeaweb.org/articles?id=10.1257/jep.2.4.195

83505 ik ply, skdas YY-0) A Fe ) 58l Y)Y 8 L NP 500

Utku, H., Erzengin, O. U. Cakmak, E. D., & Karakas, S. (2002).
Discrimination of brain's neuroelectric responses by a decision-making
function. Journal of neuroscience methods, 114(1), 25-31. [link]

Van der Veen, F. M., & Sahibdin, P. P. (2011). Dissociation between medial
frontal negativity and cardiac responses in the ultimatum game: Effects of
offer size and fairness. Cognitive, Affective, & Behavioral
Neuroscience, 11(4), 516-525. [link]

Wang, G., Li, J., Li, Z., Wei, M., & Li, S. (2016). Medial frontal negativity
reflects advantageous inequality aversion of proposers in the ultimatum
game: An ERP study. Brain research, 1639, 38-46. [link]

Wu, Y., Leliveld, M. C., & Zhou, X. (2011). Social distance modulates
recipient's fairness consideration in the dictator game: An ERP
study. Biological psychology, 88(2-3), 253-262. [link]

Yamagishi, T., Li, Y., Fermin, A. S., Kanai, R., Takagishi, H., Matsumoto,
Y., .. & Sakagami, M. (2017). Behavioural differences and neural
substrates of altruistic and spiteful punishment. Scientific reports, 7(1), 1-
8. [link]

Yu, R, Hu, P., & Zhang, P. (2015). Social distance and anonymity modulate
fairness consideration: An ERP study. Scientific reports, 5, 13452.[link]

Zhong, J., Liu, Y., Zhang, E., Luo, J., & Chen, J. (2013). Individuals’
attentional bias toward an envied target's name: An event-related potential
study. Neuroscience letters, 550, 109-114.[link]

Hedleste

N


https://www.sciencedirect.com/science/article/abs/pii/S0165027001005192
https://link.springer.com/article/10.3758/s13415-011-0050-1
https://www.sciencedirect.com/science/article/abs/pii/S0006899316300993
https://www.sciencedirect.com/science/article/abs/pii/S0301051111001980
https://www.nature.com/articles/s41598-017-15188-w
https://www.nature.com/articles/srep13452
https://www.sciencedirect.com/science/article/abs/pii/S0304394013005946

