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(MERGIMYE 2R O BN FHAFIT TP A0 B2 B, M 520631)  CHEYiEERE =, HibF 261000)

BRI T A Tl A 2 e A X A B BIA R . BT AR R T T S BRI LE B A A4 R
PR, T AR A R A AT 2 FUBON B A S T AL i AR o ASBIESE 00 8 LE B B B A, DB S 1
ML 55, e > al <R A GEO N RS R, RS 5 ffmas R, BEAESRN
Fx RO S ARAE 55 G5 RN T HYSE 0, 0 AR 55 R B LU S R A A VRAE 55 45 R 1 ERP . & TR
1R 55 R ALEE R BL, FRN F1 P300 X ACHAT A R BUUF IRt 23 He A5 SRR, B BROG  dai fk #1275 1) 252
ORI LERLES R, s 80N T A FER Tl NS & SRR FRN FIEE/INE) P300; AE: 55 R BLAY LRSS R XS &
VEAE 55 Be 24 19 4 R Ak 45 SR A0 52 I D F 380 SROMEAE FRN b 3SR I, R4 R i ak 23 LUE B 1R 1

25 P A i R B B o
4 teEs; 455 PF 4, FRN; P300; ERP
B849:C91

1 515

s B N R A 20 3l b — b 3k Bl 4
(Festinger, 1954), H3¥E Festinger Ft < L HHIE,
AN —F S ARIRE S . W Ak 12 9647 b
BeRgEiE, DORARTE X A B AR . RIS B,
AT [f] 2 BRI 4 BRSO BN, 4332 S Al
A2, TTT 5 A4 1Y P 3 (Alpizar, Carlsson,
& Johansson-Stenamn, 2005; Hopkins & Kornienko,
2010), flhn, fEfJampgEgErh, Mz F e AL pr
AHZFHG R & B H I, B AL
T B, AR H AR SR P EZ,
R 1] T4 A2 AZA NI 5 RZ XN EH T
SEEIMH, W52 B HOOR B B AR 4 AN 7 58
AY#EHEE(Wu, Zhou, Dijk, Leliveld, & Zhou, 2011),

Iy A 1 3 PR AR (EMIR) A B7F 58 % B 25 15 1%
B (LA Al N BT B0 ) 2 3 i 5 22 BT S 1 ik
[X 7 )  Fliessbach 4§ A (2007)7E 5 56 b L1 44 3

e H 35: 2013-04-09

R B BT A TR S5, AR A K, AT iE
B RAF HORUA S5 0 2 5, P45 A A 22 B 45 21
(ffi 0% TE R AT A 2 B A0 o [l i) S B, 45 2R &
I BOIRAA (ventral striatum) 30T 5 R FR A5
e ETCOE, 105 AR I — 24 Bl g%
JAl AR A O - Bl 5 AH CHEL Y R R, IR &
AR T 3h i 515558 . Bault, Joffily, Rustichini 7l
Coricelli (201 1)7E 5 ZEI FHF 0 o % BN AR AF (R
INaLY 2o9% k= NP ONGITINY ALy oy v g i)
Jub /i), 25 R B BCIR AR Py O i A I (medial
prefrontal cortex, MPFC)I1 ¥ sl 7E XA [F] B} i 18 AH
R I IE O T B aRZ, 5N AR A L, R
N[ s i A %o A 42 B ok b B ) T SORAR T B

25 WAl 5 75 0 BOIR 1 (dorsal - striatum),  Fr i
(thalamus), i % (anterior insula)5% MELIE A 5 .

AR T NN R A T e e AR e e T |
. HE & e 2
(orbitofrontal cortex, OFC) . SCIRARFI g £ L j

(anterior cingulated cortex, ACC)
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#2276 (midbrain dopaminergic neurons) (Haber &
Knutson, 2010),K 11 Fe At A 3RAS 5 Z2 A B9 7 SCH
P ARG 5 (O'Doherty, 2004), B 58 # Xt
e Bt 2 L8 T 15T, Beer Fl1 Hughes (2010)
PANKSFRIEAR N OB &, R BAFTE L T 2758
B, WA ] TR A O R 3E A 2 Bk
AEFN S DT BCRAAE, A 32K W 1 [] B MPFC Al
J&i $11417 7l (posterior cingulate cortex, PCC)H I
FE B 3R, OFC A2 24 . Oikawa 55 A (2012)%5
4 H O AT AL S R TR AE AR, 0% T PCC
FHE A 35 IX (ventral tegmental area, VTA), iX 254f
FEULH, TEAt 2 B AR AR R A FRAE . T SL
W5 | I3 SEA NRIEDE T AR S5 2R, XAy 3 X
WAH S T ARG

LA A — 2L 58 3 iz 31 A G L A
(ERP) ¥R 15 41 25 bb A8 %) 45 2R F A 89 52 1 (Boksem,
Kostermans, & Cremer, 2011b; Qiu et al., 2010;
Rigoni, Polezzi, Rumiati, Guarino, & Sartori, 2010;
Wu, Zhang, Elieson, & Zhou, 2012). 5t i i
(feed-back related negativity, FRN)/Z& ERP fff53H 5
AT B DIA G I L Lo, 2 ARRAT A iR
R 25 4 B A AR BB SR RO 0 B D 1) D,
PAE RIS EPE 250~300 ms ZeAy, H KPR {7
TR R JZH . XF FRN B A 30 U 43 #r
P A2 90 B AE ACC (Gehring & Willough, 2002;
Miltner, Braun, & Coles, 1997; Nieuwenhuis, Yeung,
Holroyd, Schurger, & Cohen, 2004)., Holroyd I
Coles (2002)$2 it 158 Ak 2= > BRI I\ R FUHH 5 1R (5
S (CEBREE R T A R A 22 S ) [ IR 48 R
FE T ACC I Z LD, ANBEMIH] ACC #hi
JURIE Bl 7 A BORPER Y FRN G 24 H BLE P 7
BB DR (PR A A HE U )l 22 3 hin 22 EL 1 4 73 2,
IRJG AR ACC 3% 87 A /MY FRN ., ACC i
it 5 IR A ORI AT N R SR AL N 5 P 2 R AT
KIIAT MRS, 18 AT IS, FRN SN T X
S HE B SRR, I EL R b P 45 R S PR
459 2 [H] By ¢ 2 22 (Holroyd & Coles 2002), % —
SERTSEF WA FRN SN B AN S AT R A i
PR R A AN B, T S e 1 PP A 45 R X 1 4
PR 2 i A, B 5 2R 0 SR
(Gehring & Willough, 2002; Yeung, Holroyd, &
Cohen, 2005) . Fll & fEAE 221 52, FRN B35 i
TR IR AR I R, A HoC b A d
At 2P, AR 4E (CnER & . g B ANE PR

25 (NS ERS 2 FRN A IR (Boksem, Ruys, &
Aarts, 2011a; Tops, Boksem, Wester, Lorist, &
Meijman, 2006). 7E 5 JLANFGEH, 23 Bkt
FRN [ 5 0 A — 26 RN R —E &AM, Qiu 5 A
(2010) AT, >0 24 B0 52 B0 Y R A
TIERAA TR, AR AT 2 A 24 4 B R BE A [R] B
FEZE R EE 350~550 ms B[] % N, ANSEAYR 4L
AR R R T B R A TUE M A, (A2 A A
22 1 EL At N /D 33 PR RPN AR S5 1 0175 & 1 0% 22 [
BEA 2250 Wu Z8 N (2012)H R ALY S 30 v =X,
S B 44 w1k (] I ke EOm R, 4 RO ] 1Y L
B2ERAAGER I FRN AR ML, at 2, XM
WA BEA KAt 2 LR FRN AESE . (2
S, PRSI SE AR [RIRE A 0 0 i A 2% B AH [ 20
13 B[R] B 2 AE A0, XTI RE IR 25 SR AT PR AR
Al REZS V0 S BS R FPE  M L T AR s oA, At
R FRN XM hnfgosk, RPAS A4S 45 2 %F
H A I8 S R AR L2 P45 38 77 A4
R FRN (Wu et al., 2011), JIF LARHA P-PE ry 45
ifil] [R]85 A] HE -5 2O S 5T TS B 2 LR
FRN B 520

73—kt 2 LB T FE (Boksem et al., 2011b)
L 24 B ST 5 S T A AT 55, AT IERf 3
MRy, RN EER, Pl RIE A 2] A R A
M THEE R, DR B F O AN B ER 53 A i ek L
WA NEBAS SRR & T 3 K FRN, X SCIAEA
W RSN OL IR T FRN &2 8] T 414
FLE B sE A o SR, X Eett 25 LhAs Ay ERP 5T 4R 2
DL 4 R AE M HL A Xt 4, TR i 5 B0 XU B 4 R 4 R
T A5 4 R AR R LY A AK N ] B AEAE T — A L
H, ARMESNES T E X FRN RS20, FoATT A 1 48 21 e
S PRl SRy A A X6F 4 A T o 0RO T o 4 R 1 LB 2
Wil FRN, 32 B afi PR oy A~ 2 [T e sl T LA
S FRN AWF5E R H 1 Z — 8020 TR 2 2R 4t
S HBIE TR 2352 FRN . J34b, A ABFSE H i 45 9%
WA BRI AR S 1, —E RS e F ok
R, WA 8B GRS —IUT 55 I AR 2 OCHK
i, s BUE R IRIRAETE T B EE S5 e BERd
M AR L[] 4 BRI A D 25 PR 7 AR SR Y
I3 —A> B SRR A A ARG AR 58 iR — 14T 55
MITEDL T, th2s LB A 52 0 5 VR AT 55 it SR 1
P

I3 — A 5 A RVE A SR N s A& P300,
RSELE S e U - AN DR =NV WS RN R SIS
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(Yeung & Sanfey, 2004), J&7EHi# S5 300~400
ms H LAY —>1E7E 17 19 3% (Johnson, 1988). 4 £k
AL S5 0 P300 R 2 Jah R BUER, o %242 )il
R /INEURR, IEPE RS 9 P300 I8 M B K, 1A
P300 fiEX 4345 R A9 /YK (Hajcak, Moser, Holroyd,
& Simons, 2005, 2007; Leng & Zhou, 2010; Wu &
Zhou, 2009). SR Wu S5 N (2012) AT IR A K
AL 2 HAERZ I FRN 19254k, #17E P300 s %
Fh2 HAR s, A A BRER £ 7 A TR Y P300, A
WFoE AR SRt S i, REESEREZ/PHHT
AR, A R R TN EWE SR EN:, Rz
IRER, PR FRATT T b 4 SRR A /N At A
W& B KA P300,

AW s Li 25 A (2010) 7 92 56 Pl 1
Chuck-A-Luck Dice Game 1155, 7TE—1S1FE5,
O3 2 BT 2 F B 25 R L B A VR AT 45 45 SR 1 ik Y
0 1)1 7 g )25 S NG 5w R (Y 2
X, AR SR T 6 Mmiek, /NTHT 6
N, TP g E I e T, o 2t &
ISR IETY N Y SN R DR 9k € DN VN
AR PR A, 1235 S B0V W 19 A0 B s 2R o
FES— W s, R BB KON, I Tk
58, FHRRMAAESENI S BERNNT,
TE 55 R It 5 BLA AEAT: 55 45 2R 19 4 B 15
B, FERMRT L2 LR IR 1 A VR AT 55 25 R W P EA
2 ik
2.1 #ik

B 20 4 KEEARE, BA 10 A, &4 10
N, EHE 19~24 %, PR 22.6 &, HP WAL
PERAX B Dl ok, BealbR . BT il h
FIF, BR800 I ) 6, JoAE B0 38y
THT Y9535
22 EF

Pk B =, Fimfl 5 — 0 Al
e [] 58 B S 9 1 Bl (P S 3 B T4, O HL R
SEBG AL, A VRAATTREA E E B — R TY
ot P e, TRk A PR T, AT R
— (PR 5 — A TR A s ),
M AR T 6 Wi 1 T, /NFEEET 6 N
IR 1 G, SEH 45 o 5 AT A 52 4 ) SR T34
G345 WG 24 B R S IR I, D X e ) 22
BRI L, SIS, Bl el Ak A 3

VA28 0 o (I PY, Sk AR B r R BR A 1 m, PR
PR KRR AR A AR /T 60,

TESCI TF ARG, 5 0 A %) R i 5 55 — 44
TR H B L 2R B, AT I 1) R A e 1 o 4 A
], E A A AR R B B T 19 0, AR AR I g
MR, IS8T B A SR, N
FRE MR SRR, BT AR B A B ) A
— AR F R RN AR N R A, I aE T AR 4
LB/ Z LA, RATRERE 2 1. JCbr
I, SRR AR BN A A, AR A
VAT 55 25 & F e L HEa 1, SBOR T ARINF
A B RER AR AE, A [R] L4 2R 2 ) ) B4
FSRER 25 R A HER AR A o IXFEASY H 121 aA7E
LA

B 6 i X6 T R B A P e B A, Rk
1000 ms. 2R J5 2B —1m T HE A0 T4, T il
BT, R — PR KK B R B R AR,
HERR SR FR T I B iR AR BA AN &
WER IR, 4% T R, AR T
BN 2 BT 1000 ms. SR IR 75— R 0 2
4, VI BHR B s AR A B B (SRR TR
MLH Sl PPz HE 1000m f5, (B
1500~2000 ms I 2 #A T S EOR /g Hu s
iR, <R BV TRGK, > RN
A RO TR, 55 P30 43 0l 2 R B
AT, EIEEA 1000 ms, 255 1500~2000
ms Ji7, EIAESEEH 1000 ms, “+°FoR Rk, <-F
iR . B FE 600~1000 ms 5 5 30 W8 T 19 92 BR
REG N TEBOAE SR A, SRR AR
PUEREHLAY, BT AR LA ok X 4y | O
XF 7 B SRR R B T B U BEAIL
JE AT o AT LA A R A B AT 55 45 X
Wi 5E#E T ERP 2307, HLgiifk i 2 Al 1.

IESEE A 280 MKIK, 4 4 XA, Hr
“KFAMNFNF A EIA 120 MR, KT
N R TM-BER /N T - gk Ay
T - 60 MR, B4 A 10 ik
UK R TG N S 56 S PR O AE L A A o A
“ o= FOREBUHEE, X 40 MRRA LT BEG i
ko BB TR, #kA 10 Mk T4k,
IR S 7 .

23 HIRICRFSH

{8 FH 3¢ ] Neuroscan 2 74 7= 19 ERP i 5% 543

Mr& g, #&EPR 10-20 RGP M 32 AR IE L&
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1000 ms |
T
b AE%
toooms| [0
O O it SR
23 Iif
1000 ms LhAsk
Eidliisie i
1500 - 2000 ms
I 5 BF

Time (ms)

1

EEG. DIXUNFLEEFHMHE I ZS%, BARE, fEidsxk
T RS B T AEFLE, B BRI A
AR TR AN S % [FRE SRR B
(HEOG)FNZEHR I FHE A9 B IR L (VEOG) . JE 7
A 0.05~100 Hz, {554 DC K, REEWR A
500 Hz/ %%, HM 5k iz Z [ A B BN T 5 kQo B4k
RbFER FH NeuroScan 4.5 #{FHEAERYHEE:, HIR 3
R MR HL B35 L 64T 30 Hz (24 dB/oct)fil JE Nz, A
SHEER HAB PR R T80 nv BIDNIEAE S S Hrit
FE24 1000 ms, L BLRT 200 ms 1E 54
PIFERIIF5T (Gehring & Willough, 2002; Hajcak
et al., 2005, 2007)F 1], FRN ) A i H PLAE K
Fe RAR TP wr s, I FRATTER Fz, FCz. Cz
HEATIU 53T o P3O0 114 F5 KU s W) 4 B Sk Bz I 3
(Yeung & Sanfey, 2004), Ktk CPz 1 Pz %}
P300 A7 I 43 A7 o AR 4l A1 35 1R 2 25 Sk
(Gehring & Willough, 2002; Yeung & Sanfey, 2004)
TR LRSS RS VEAT 55 55 3 09 FRN -2k iR Y
B[] 2R 250~350 ms, P300 F-24735 0 (1% s 18] 15
350~450 ms. FKATRIL Holroyd F1 Krigolson (2007)

1000 ms

e S a5

1500 - 2000 ms =3 ik

1000 ms

€3]0

TR

1500 - 2000 ms

1000 ms

SLER AR

5 FRN 22 R nyEk, HAEESa R
SR TN - V8 2% <R T - A 2R T A
125 e, /N TN -4 0 25 /N T A -k 15
FONTABN I 22 50, SRS HERGX P 22 R 0 Y
4

K SPSS 16.0 GEit 4R} LA R P i) FRN
XU R 2( LR IR ) < 3(RARA BRI PR 2=
22438, P300 PRI P MM 2(b LB A 2R) < 2(HL Bz
BRI RR Jr 25081, X EEE S 458 Y FRN
- HT IR AN 2( LU AR < 2(B RS ER) < 3(
WAL )2 B 25081, FRN 25335 2k & 8.
KFVNTABN) < 3(HARALE) PR 3R 7 22 537
P300 “F-H1 i IR 2( LA S H) < 2(BEAE S 454 <
2(HL A B 2 22500 AR BRIE M 45 R
Greenhouse-Geisser 54T 1E, 2 & WK R H
Bonferroni % 1F .

3 4%

3.1 tEERLER B Ay FRN #A P300
1 29T FRN HI P300 7E FL i 45 50 i i) S 34
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TE PR IE 22 T 2 S0 T b SR AR R B o

X} FRN [0 i i 2( bR g 58 . R
FUNFAMLN) x 3(FEMRALE : Fz, FCz, Cz,)H M H &
I7 2500, K EES R F A% 2, F(1,17) =
6.98, p=0.02, LEZEIR KT A5 K ) FRN 05
(4 £ 1.33 pV) i3 KT HEEE /N A ) FRN i
M8 (4.11 £ 1.2uV) o HURA B EROV T3, F(2, 34) =
12.57, p< 0.001; FRN 7E Fz &5(2.16 + 1.2 uV) 3k
MR e Ao A 245 SR R A A Y 28 BLAE TS (B 3,
F(2,34)=1.95,p=0.18,

X P300 BP9 IRAR 2(HL AR A SR RPN
FUNFAN) < 2R A & . CPz, Pz)Y W R £ 07 22
AT, KRB AR E RO W, F(1,17) = 7.62, p
= 0.01, LR K TN LT P300 P 1E(13.05
+ 1.66 uV) I KT LR ZE R /N FAb A1) P300 I 15
(11.76 = 1.58 uV). HLHRA & ER0 3%, F(1, 17) =
27.88, p < 0.001; P300 7£ Pz /5 (13.35 + 1.54 pV) I
P IR R R o E e SRR A o7 R 38 HAE FHAS I
#,F(1,17)=3.42,p=0.08, &i& 2 frzs,

32 &HEEHERFH FRN 1 P300

F 2 I T FRN F1 P300 7E ST 45 45 iy
S AR EZE 8 3 BT ARSI AR
PIEE . F 4 B8 T FRN B 2% 53 Fsb e & .

FRN M&VEALS 45 1 E800 3, F(, 17) =
5.6, p = 0.03, FAILETRK THRMEER(GS.54 + 1.59
wV > 422 + 1.35 pV); HEEER FRON A B E,
F(1,17) = 0.66, p = 0.43, HLHA0E FER00 B2,
F(2,34) = 16.58, p < 0.001, FRN 7£ Fz i K(3.61 £
1.4 uV)o GRS 45 R A B 22 BAE R 3,
F(2,34)=2.11,p=0.18, AL RMBEMA HACH.
YERIA 3, F(2,34) = 0.37, p = 0.58, LA SR AIS
YRS S R AR A3, F(1,17) = 048, p =
0.5, WG | GRS 45 R Al A7 B 22 BAE
AN, F(2,34)=1.28, p=0.29, WK 3 Fimx,

%z 1 FRN 70 P300 kB ERER PRI FHEFFRAE

Z(uv)
KT AN INFABA
HA 5 M SD M SD
FRN
Fz 2.71 1.26 0.68 1.19
FCz 4.13 1.37 2.2 1.21
Cz 5.13 1.41 3.59 128
P300
CPz 12.22 1.72 10.68 1.46
Pz 13.87 1.61 12.83 1.51
— KT
" — IFA

1 1 1 1 1 1 1 1 ]

800 ms

15uVL

Kl 2 L4 4t R -200 ms £ 800 msERP (1)~ 341 3% 8 CFE WL L, 1~ hi)
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EE ¢

%z 2 FRN #1 P300 ES1EE S E R PR FHEMREEUV)

KFAbA INTA A
LB LiTE5 i Bk i34 i
M SD M SD M SD M SD
FRN
Fz 3.07 1.36 4.55 1.47 2.43 1.42 1.42 1.65
FCz 4.77 1.35 5.63 1.58 4.09 1.44 1.44 1.76
Cz 5.87 1.39 6.32 1.57 5.08 1.44 1.44 1.81
P300
CPz 10.07 1.25 11.98 1.62 9.63 1.53 1.53 1.96
Pz 11.05 1.27 12.82 1.37 10.6 1.29 1.29 1.73
— T A—i
T A —Hili
=== AT A—R
---- KFbA—H
r Fz ~ CzP
B e (e i i i . ! . - i ) . ! ! ! |
= -b'\\ = r \\ == <
> —£
r r o
r FC r Pz
e | 1 1 1 L L ) ey, | L 1 L L L |
L h‘“‘\_’j’}’-_’ L & -_"'_”‘
L L ““6 "I
r Cz =Sr
e N 1 1 . ! 1 | . . : . 1 . | . |
| - o= 200 i 800 ms
E “\\\\ P 2 L
L ) 15uv L

Bl 3 fE5545 R 44T -200 ms F| 800 ms ERP 1343 I I8 (% & W, . T 1)

XF FRN Y22 5T 22500, KA 2 L
FRNARE, F(1,17) = 2.9, p = 0.107; HLHfE
TRV A TLE, F(2,34) = 1.66, p = 0.22, #123 FL 8 A
HL A7 B2 HAE AN 3, F(2,34) = 0.25, p=0.78,
¥l 4 5 FRN 7£ Fz. FCz. Cz i I 09 2= 57 Fi s
AGH

P300 WA TEIESS 45K ERN B3, F(, 17) =
13.3, p=0.003, ALAY P300 JEIRE(12.61 £ 1.61 pV) K
T P300 JEME(10.34 + 1.3 uV), Hass 5 F5k
MANEE, F(1,17) = 0.01, p = 0.98, LA & R0
W, F(1,17) = 4.48, p = 0.04, 7€ Pz S &K
(11.95 £ 1.36 uV), lES A GAEE S5 45 R 2 B AR
AR, F(1,17)=0.99, p=0.33, {1 3 . &

VAR 55 25 R A B A HEAFRIAN 3, F(1,17) =
0.03, p = 0.87, HuAas S A H AV 22 BAE A i
2 F(1,17)=0.05,p = 0.82, WL . SVEIE 545
SRR EA A B BEAEFA R, F(1,17) = 0.06, p =
0.81,

4 e

AW TEAEA P Btz FEBLAE A0 1 117 B0
T, BHRE T A B S, PRI Al
b 2x HEBAR IR DA B < B i B A5 2 23 3 X 45 SR
AR . SCB R — DGR L 55, Jola o br &
BT e $5 81 19 RIS HE BRI AR AT 55 45 28 (i /
Jik), A BLAE S Al 5 B AR/ INBOA R R s
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r FCz

200 - 800 ms

= 4V
0pV
I -4 uv

S RILUN

kT‘f"_J._)'\

Kl 4 FRN7E Fz, FCz. Cz A 0225 I FHTE B CR IR L H TRl

B, FRN 1 P300 X XU 1) FL B R/INEURR, S8V F
A FE s EOR T S & TR FRN ME, LK
FU/NE P300 YR AF O AT RN 2 B (e
BB FRN HXP SRR 55 45 R U, BT
) FRN IR R T e S0, ©A R /N T:
AN MLAE FRN A1 P300 |

B A 5% (Goyer, Woldorff, & Huettel, 2008;
Leng & Zhou, 2010; Wu & Zhou, 2009)F5 i, 257
VAN I AR AT LA R AN B B . A B2 XoF s 45t
PN 2 ShPLRE B P PEAS, & —Fh w4 A o)
AN AR PEAG B B e 5 e 3 2 9 R 4 TC Y
A1 F PR 22 ARl X6 B 5 AR RS A i L R
N T, ARSCEH—5f, R Rt ias g, i
AAEAE S AU B8 H 87 10 s B R BV, R
SEBRASEORAN, RS R DU R IR A A R T
F B R, G5 LB /NS5 R sk
() FRN, a2 i, RIS G o S 8O/
AR BT A O RSB S, BRal i) RN i 4 Xt
H A HERES L FRN 484k, #h2s FhBsin 7
FRN BBt &4 T, RS B B T4
TRV IR B . TERT APFSR A 3EAN |, A
FFRAEAV St 23 A ZE R AP LT, IR
T T RS R R, JF HAE SRR 55,
RIALE 2 LS FRN R/

FRN 1) 5% 1k 2% 2] #i8 (Hajcak et al., 2007;

Holroyd, Nieuwenhuis, Yeung, & Cohen, 2003)I\%
A0 Y 235 R LE T 1 45 SR %5 L T K FRN, U6

FRN X 70 ] 4% 1% #/& . Oliveira McDonald #1
Goodman (2007) fi¥ BIF ¢ 4 B A0 SR> (A T30 245 21 2
PR, B SCPRES AU EEM R ST K FRN, W
SR VLA SR R IR 4 5N, RE TS S brgs
AR, oA FRN RO . BT LA, USSR
IR AR BN, ddE SEPREE e A 5 ST
). AERN B BUBIA— 3, WAFFE LB FRN A
PO 25 N BURR, B+ 2 (5 B R it
MY U5 BT AA—Z0, 724 FRN BEIR R,
Ui W3 15 A 2 ) B MY R AR A S A B T 45 2R T
HHEE RS S A9 K 52 b7 2 A3 L% (Chen, Wu, Tong,
Guan, & Zhou, 2012; Zhang, Li, Qian, & Zhou, 2012);
Boksem %6 A (2011a) &8, 5% %15 1 mfLAH EL,
W E B RGBT AL A& T 0K A FRN, 7E4
W, RBOR/NEIRE XA VR 55 45 R BTk K
N, TESMAGENREOT, #olaZiRs A CH
W R ILRZ M0 A2 AR AR, R 2 52 3] )
FERPEAT, SRR BUA I AT B BB AN A C
T B 1 o 2 X 1 VNV 5 W R = A e )
(Dickerson & Kemeny, 2004), Cavanagh #l1 Allen
(2008) & B FRN X #E 5} A S5USE N b i iR
KFER G A PP BB A G . ABFSE T, RAERA
HRREER, tha it FRN BYSZ MK SR T e 2 1
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b #k 23 PE A RN SE B, X SR — PR T
FRN A & B IA RN BEASALAT Jmy BR 72 5 % 4 4 2%
Jh AT S s R U AR R, 6 n] LAGw A RRAT R
PR 2 T AUE R .

TEE A RN, RFABA N T
FEAEIY P300 SR BFFE R AN P300 5 R Y
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Abstract

Social comparison is a mental process through which people come to know themselves by evaluating their
own abilities, attitudes, outcomes and believes in comparison with others. Previous studies found that social
comparison influenced the evaluative process of the outcome in the brain. However, in all those studies, social
comparison was manipulated as the comparison between the rewards of two participants, so it remains unclear
whether the monetary value or the comparison affects the outcome evaluation. By dissociating the monetary
value from comparison, the current study aimed to investigate how non-monetary social comparison affects the
process of outcome evaluation in a cooperative task.

Eighteen healthy undergraduates (10 males, 8 females) took part in the EPR experiment. Participants
cooperated with a confederate to complete a gambling game on two connected computers. Each of them chucked
one dice sequentially and randomly. If the numbers on the two dices totaled greater than 6 in the trail, they
would win 1 yuan in the trial; if not, they would lose 1 yuan. The final reward would be portioned out equally
between them. After they chucked the two dices, a “>" or “<” between their name cueing comparison feedback
indicates which one get a larger number. Then a feedback screen informed about whether they win or loss.
However, unknown to the participants, the feedback was independent of their performance. Trails of each
conditions were equal. Both social comparison feedback and monetary feedback were included in the final
statistical analyses. For FRN analysis, we measured the average amplitude in the 250-350 ms time window for
the social comparison feedback and the monetary feedback. P300 amplitude was quantified as the positive peak
in the time window of 300-600 ms after feedback onset.

ERP results revealed that FRN and P300 were both sensitive to non-monetary social comparison. When
compared with those who had a better performance, participants who got a smaller number showed a larger FRN and
a smaller P300. FRN amplitude of gain was more negative than that of loss. P300 showed an opposite pattern relative
to FRN. Social comparison did not affect the process of outcome evaluation of the cooperative task.

These findings suggest that the encoding of social comparison occurs at the early stage of the outcome
evaluation. And FRN could code not only the prediction errors for monetary reward but also the information in the
social context. Our results also indicate that FRN responds to the most notable information in the current context.

Key words social comparison; outcome evaluation; FRN; P300; ERP



