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AT 3 PR SH A AT A 45 2R R A TR SR T
S AT R o PRI — B T R
WA AT R S A5 R AT PR gy, S B DE e 7
EBREEWPRAT Ny, DLk BLAMESS R O T AEOR,
WE 58 A 5 A G FL A H R R I T — 6% T 1
I 45 SRR AR B A [] 1) I H, 73 o Falkenstein
ZE(1990) 8 1 WSS DR S J5 77 A T — A4
TR AH 2 51 7% (error related negativity, ERN B{ error
negativity, Ne)(Falkenstein, Hohnsbein, Hoormann,
& Blanke, 1990; Gehring, Goss, Coles, Meyer, &
Donchin, 1993), =204 AF HRETH X B, I E A
F 407 | Bl (anterior cingulated cortex, ACC)Jf}ix
(Dehaene, Posner, & Tucker, 1994), Miltner %£(1997)
R A TE 7R R R SN Y B8R 7R B P 1Y S 5 4
WG 72 T — A ] A 9% 17 (feedback  related
negativity, FRN #{ feedback negativity, FN)(Miltner,
Braun, & Coles, 1997; Gehring & Willoughby, 2002;
Holroyd & Coles, 2002; Martin, Jo, Manfred, &
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Markus, 2002), FRN 1 3= %253 A7 76 Fh g4 Xk, I
EN M FELE ACC [T (Nieuwenhuis, Holroyd,
Mol, & Coles, 2004a ), FRN Fl ERN 35 & i 43 Hr
AL T AT ) ACC BHE, —SERF5E A RiX
R 53 7T BE A AR TRl A A R AR 2 Tad A, PRt
TATHBEFR A PG 171 5 (medial frontal negativity,
MFN)(Gehring & Willoughby, 2002; Nieuwenhuis et
al., 2004a; Fukushima & Hiraki, 2006; Masaki,
Takeuchi, Gehring, Takasawa, & Yamazaki, 2006),
KT MFEN J B 25 RPN A B, H ET)
WA E T - ERN & BERE 1R SO IS 0 —> 5E 1w 9
FRN & P45 55 i — > g i, BAAR 1755k
T SN A BRI, BTLA FRN A3 B g FR R i it
ERN. KA BIFEH A MEN ] GRS T K fil—
M e WU R G 1S Bh (Miltner et al., 1997;
Gehring & Willoughby, 2002; Nieuwenhuis, Yeung,
Holroyd, Schurger, & Cohen, 2004b). Gehring %
(2002)y B A k% . D ez . i
FPA] BB R T B W AT 5570 B8 <A 2RI AR X TE 1587
PIANPRIER, S8 2R Ay i R 140 305 Wk L ok 2 o) B,
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EAE“BRAER™ T DL, B/ X FhRH X 5 D2 A0 25 2R
JFEA PR MFN, MAEP R R T, <
oD X AR IEB R A5 RATIIRE K T MFN, 3X 1
W] MFN 0<% 8 i BUR A S RS 12 90 ¢, T e
S AFI A G TN MEN AR50 T 00 42
THEEL . Holrold 55 % J& T Miltner [, $2H T
sRAL SR T BRI, AATTIA Sy 25 DR s D0 2R e A I 38) 4
NER U R, RUA RR IR S, MU
— PR PR TR S S, XG5 b b I 2
RGN ACC Zfth, HILAXS NG i1 T k4T s
fb, TR E R RN TE AR ERN FH 7R
75 % 1) FRN, M HL3E 29 J2 ERN Hl FRN fT )2
e B B8 R 1R 22, fF 23 U W BE S A 4T 8 (Hilroyd &
Coles, 2002; Hilroyd, Yeung, Coles, & Cohen,
2005) . M2 5 iz B e 1Y f# B (Holrold, Hajcak, &
Larsen, 2006), AHIRGEXIAMRSAF PR 5] & 1
MFN 53 % WA EAA R LRI o X AR
FAFRPE SRR E AT Iy . 2B
NP 2R G 3 — > 00 pR Bk R 25 1 B
FREEAE T, midEdh & B SR, AAAETD S
B R A K P A U IE (Yeung & Sanfey, 2004;
Holroyd et al., 2006). Yeung %5(2004) ) S2 56 73 85 <%k
ER/NFIAF IR R, LB MEN IR ) <4
JHUR, A2 RS AS A BB I/ IN B2 o PR
MFN A fE S e 7 #2828 R GE % e T IR 038K
B i RUBHE B0 TP o A R dAT B 1k
1% J5 1 A EE (O Doherty, Dayan, & Friston, 2003;
O’Doherty, Buchanan, & Seymour, 2006), #X ] X &
KT MFN B#FE R sl A C AT SO e 73
R, H— SR A SR — A MFN 255
BT RO AT K7

Bt J5 %) i F AT 5 e I AE AN B I B8 WL 4
AT R 45 R 5 2s B MFN Z00; o $% R
s AL I B R, TSR MEN i 2 il 48 R
Ge i M T B S EAT M — A i B, IR A
MFN H S TERA LR AT T i A 72 A o i
NN MFN J2 S ACC X 24 1y F 44— AP i
e, M ANERBA LRI N, #2744 MFN,
Franc S8 1 WOSTE A SO AT 55, AN it
RITOR A B BB, i 2 ek, W T
MFN %4 (Franc, Donkers, Geert, & Boxtel, 2005a;
Franc, Donkers, Nieuwenhuis, Geert, & Boxtel,
2005b). Yeung %5 & BUHE A AR A AT Ry 25 ST,
WHIBL T MFN, Jf HIX R s s 4 R0 A 5 9l ot

A BT R )2 W A B & (Yeung, Hilroyd, & Cohen,
2005). I, ABATIA R X FOULEE H = AR 1) MFN 2
BT XoF S A 4 A e s WL T VT, T S A R
IEATE L GERT BT ARG . B4 R B4
5 A O

Fukushima 1 Hiraki (2006) #1354+ AT 55,
& I P TR LR Al N R B AR T R B B
MFN, JSE 1A b N E R A [ O ek, 1
BAEIEEA AW B A MEN, 156 76 538 A%
TR RS R AR 22 5% . TER P R T, —
J7 B % Ok B PR A5 o5 — J7 W i (), 9 AFE 7 2 At
AR I A 724 MEN, SEBR Al A i % 2k
FHHACHE, T, RERBERSHCMHEX, |
WA T MEN iR i A2 ) Be, 3R ATTAT A
35— 2L R, MEN AJ BB TT 22 119 2 e 1 % S A 45
A GG RAN PEAT, HERR A RS A i =
IR Ay Rt <R, MR RIS R 2w 5 A
CUAHDC o SRR A X RO SR 5 [ O A
PEHAT LR, SMAH RMEERME [ A R4
FIRBTE—R, Pl AmssiR, Sh k5[0
A, BRI ENE A Ok, JEAREIT R
RS RAREE RS B C AKX MEN His2m

FATT Z 1 A A SR AR 5 4 W AT 55 (R0 — T
(5 B AN R A D5 — T B i ) WL 5% T 9 7R R
14T 55 WS84T 55 b 19 Bk fE 22 £k (Yu & Zhou,
2006) o B IAAS REC PR EAT W I RE RS, F s R I 25
AR o 24X Kb A7 22k gl BOUER, Jf
AN B i R 172 2 o FRATT R R TE A B At
NI = A T HUATAE S h AR Y MFN R0,
I HPATAESS h MEN IR R TSR AE 55 . (R h
THES HIIZE RS A ORI ES R, WAL 5+
AIZE RS A CIECRI b A58 . L F 2 R9FT
ghl 5O KRS RE RN ERE, &
TIFFAIERE MEN JEXT A O 1T NS5 RS X 5 B
CU R G 1) 52 o 45 SRk

SEFRAIE R RATT AT RE A AR PR, T BERR
fh AR, [FIAE A AL P RERS B IR AT R TP R . 1
XPARRIS G BT AR, B i M B A
AR o 25 R 3 1 i G 40 X6l AT A S N 1 5 SR 3
WA s 25 05 { O A S R H AT R
R IR YE, PSR A O AT R
NE IR A R 5 A R B R 1T X 4,
PIBFSE AR A R R X MEN B2, SR 4 H
PN 2E S o IR R W S TS i Ak 5
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AT S5, B E TR MR A
A R R 2 VAR A, H AT 55 A
SERAT 55 H O 25 R A B &5 SR i o0 . 78
PATES T, Bl sk £t, WRRMEE R A
FiAa, IR AP 45 R e T H O AR, i
FRZE SITAXT RITAT, B8k S 25 S s T A
IS, FEULSRAT 55 i A\ S e B, A0 R B 45
WIHACIA, I8t A BN 2558 T 25
B, W IR RS R VAR A, B4 R
RIETHCMHER,

fE Yeung SF AT, A LGS B E 1 T 4 ok
VEFE B PATAT 55, WERAT 55 ) MFN 3% 1 57 /)N
(Yeung et al., 2005; Yu & Zhou, 2006). fBAiTIANIX
S5 WS 5w MBREA K, A AT
R R A AR HA TSR A L, 7E H KA TS
o B B O R TR N, AR Rk 2 ) LA A
TELE LIRS, X H AR 45 R T g H A iR
ENPLRE L, FRATIUHAE A TR S5 55 Lol ialxt
CLA5 M MEN PR IRZER b ANZ5 5 . AR ATE 55
1, Fukushima F1 Hirokta (2006) % {4 Ml 7E W
SA N R & T T, AL S A
COHIE, fll NRER A CRBIEZ 25, 1 B MR 20
NS e S 5t, U AE W ZE At N R 1 25
P AEAEPE N 22 5 o BB PEAE TR 2055 B 1 Tk 25 e,
WS T 5B IR X, T R AN ], R
R B SR, AT 25 TR A R 2 B R A
11} (Singger, Seymour, O’Doherty, Stephan, Dolan, &
Frith, 2006). PRI FAT 0] DL AU AE I ERAT: 55 oA
SRERE A O, WA LSR5
& MFN, MBS ae LA A2 A ML
255 K% MFN,
2 SRR T
21 #ik

32 £4(16 J 16 Z0)2k [ AL mUlya R i AR,
SEAAERS 22 % (B PE: 22.81, SD=2.37; Lt 22.13,
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SD=2.22). Fifi i3 e ik SIS0 | Bl
AR . OB s L AT s E ) O
W o Horh— 24 58 Al PR P e 50 O 3 AR O T B S
s o S50 435 TS R st ox 45 SR A 56 T AR R R AE I
AT 55 vh A B e A A R AN B R ) R B R AT 5 A
TR0, Hodh 1 B B EAA 1 4 oA 5E mont
el SO SEEY el S 7
22 XWIERF

PN ANSINSEss, —2 Bk, —2417
AT WA [F— 256 B F44E, LotE). b
B RO Hb AR FE— AT A2 B 1A L, Sk S e
ki B 1mo A7 R Ak 7 ik F g il 22 M Js . 5K
Y BT SS: PUATAT 55 (i H o il e S 36
E)FDIERAT 55 (17 R ol il Fe S e R I 1, SR i vl
PR e 4 L5 I 2 5 ) . 525 43 A~
Ao KA 1 HREERIA A CTA, TR R
T, A R R B ORI S SRR
THC, HTEA ORS8N b ol 240 R 20
M4k, Z&F 20 FmRas RIAXT e, fEX A4
P, A5 A Bl AN [ O BE R A i 2 R
J&FXFT7, RIAEXS 7 e 4 A b b sRos 2 AH I 4L
B AR . WIRP SRR P 7Rl IR A TP .
Pl EEAT 3 4, BRAH SCI DOWERAT S5k T iR,
PSR PATAE S, PR REATE 55, BRIV A ik
517 AR AR A T T

BRI IR B g O B — A, PEEEgHR
LR, Z BT A e s i B 44 T
500ms, F/RiX—i R HIES NG, MlrfEes . b
Jei, B OIS P BEAL B 25 1 S PN,
SR 2.5 JCM 0.5 JUINETE, BlisHa PR AT R
VEPEI I, WOk BRI R A4 A AE LR
P8, 500ms Ji5 B BEPE I A 2T st FOR
S A5 B 22 A R B0 ) 4 R (2T SR (0 i 1] - ),
I s R R B RS R . S UK 1,

5 SRR DG DR 2 AR i 7 o AT 55 R A 2% AR T
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A EBIER (A ki)

S8 H B R R S 0 AT A B A 3k 8 RN
R A BN E B, P A e e AT 55 R R
S PUFh 25 HL (425, +5, =25, —5)H BLAYHE S A gk
AR PR SS Th i RRER R 0.5,

S TF AR, A A R TR AT A —
EHE AT, IF HAEAT A9l T B A FT0
AT BRI S R MEE S, 2], BRG]
AE MR TE 2 18R . REALSE SR K25 B S0 ATT Y S
AT, AR 4 G IEAE, W BT A glias,
WA AR, WHE R . e eI e ) 4 B 7E
30 Ay FEAN Eom b AR I AT 55 v BT AR A £
ST 6 41, &UF 1 A 2 % 3 4. 4 60
AR, = 30 MR A HATESS, 30 MK W
FAES5 o R T ikl L AT 55, BRI ih
ATHEAT — 2142 60 IRIK, s BT AR
5%

S 238 oS L Ak R Y 0 7E B RR AT 45 b 25 AR
(1) 5 1 R FE MBI HLSR BE E AT 1~5 1Y 5 s RTF 5
1 TR — AR, s FoRdiw, K CEREM
5 76 P AT 55 v 43 6 O R N 25 5 0 G e R
JE o ShHLE B LS 76 P FPAE 55 v 43 A B A O R
RRE . A HCARERNRRE | &2 AR
T2 BE RN 2B A AN ke )RR
23 BURIERASH

KRG EPR 10-20 RV RIY 64 FHLHLIE,
LA NeuroScan ERP TAEUNIC Sk EEG 55 . LI
HEFEE RS, AR, el ird iik=
ZETLAIRN— RS, B8 K L
BT HOARMAMBRAETHESE, WIS FERG
SRR 12 SR TE NG S . DR
IKF-HR B (EOG) AT ZE IR b 1 HIE ) 3 ELHR H3(VEOG).
UEUE B R 0.05~70Hz, AC REE, SR FEN R K
500Hz/%, MR 53k 2 Z MBEPT/NT SkQ. dE
SR ) B 7 FF AR E S (B S BRI AT S00ms, HF
ZRidsk 1500ms). X EdE TR Lo, FHIR3h2y
IEMERIERR B O . 4T 20Hz fIRE UEDE, A shHE
ok Al 0% K T 80py A PRI (55 .

MR8 S o R B B R A7 43 B, AT 100ms FF

B 2 f S LS 600ms . MEN 507 D) 243 51 42 4 9
AT 55 F Fh 25 00 T & B T A5 2 00 A Bk el 25 ok %
() ERP 2 SWORFZ M PATIES s A O
B 2 08¢ H O gk ERP PSR, LA
NAa B i 25 LAl A B Bk i) ERP YR, 1L
R PATES B MEN, L BIJE [ 2 A7 R S 45
) MFN; WLEAT 55 Hr, WSS O B i ol 2 I 4%
F O ERR) ERP SRR, LS A i R A el 25
MEA N B ER ) ERP XU, o AT 55
) MFN, 8 RIJ2 Al AA7 0 RO 45 2R 5 MFN. 2 T
D EE s Sy b, AT A T MEN &P 50T
AR R, IFHE MFN & b BRI 2 B
200~400ms(MFN P-4 AR k2 100ms) i #LAY
i R 7L I A R M 57 388 T 14 O D 114 i T L =2 [ 1Y) 22
S, AR 200~400ms [ 34 HY B MEN, 05 A i H
AIEBATELL, W MENAEIC 0 0. 22 5 3 H 9 MFN
M ECZ St H o Hr . B AWESE 2 0 2] MFN —Ji
TE PR R R, BifE FCZ a5, BU7E CZ i1
(Nieuwenhuis et al., 2004a; 2004b; Yeung et al.,
2005; Masaki, Takeuchi, Gehring, Takasawa, &
Yamazaki, 2006),

AR R A =R B 25 B
LYx2(fE 55 2 PUATAE 55 FOULEEAT: 55 )< 2(45 SR Al
Ktk A ORISR A5 R), SR H SPSS 16.0
et AR T R BCE A MEN 308 0 %) 0 2 38 AR R 1 7
ZE ) 2E0H . KT MFN IR . BRI A e 2
2, B R 2 AT 55 S B RIS R AR O, B
BE PR 2 P57 G TR, Bl R 2
ARG AL | <BE RO S ALAN S (A B
1) R A A B e ke ) R R ), kT PR AR R ek
Ao AT ESTTN p H¥RA Greenhouse-
Geisser {EHEITH IE
3 4
31 1TA%

XORTEFERE AT SR Z 8y 20 & B, AT
55 A F 00 3, F(1,28)=7.08, p=0.01, ik xF [
AT R S 435 SR A S R AR B (3.7 1£0.17) R F Xt A
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150 FLRE 45 B (3.25+0.14) 45 B AH M 22500
%, F(1,28)=11.33, p=0.002., #ix} A 458371+
0.16) 1 T2 BE R T Xt A 255 (3.18+0.15).

XPENHLER AT U R R 2 22 0 kB, 45
SRAHSEME TRV B, F(1,30)=16.41, p<0.001 . #ix
o O (4.55%0. 1) i B AU fin 4 104 5 B T fth A
(3.9+0.13) . ShALFRIE F 800 B 3%, F(1,30)=23.07,
p<0.001. # ik A BE AN Fi R AR T B (4.51+0.08) 22t 2%
KT 7 5RO FE E (3.96+0.12), AT VLA HL T ik
B INAE - AN E e, SR RS R T T
T A, 4 AR S AN sh AL AR A8 AR
F(1,30)=18.29, p<0.001. i SR N 43H & Bl 2
A AE WSS N S5 R B, A BB A A R Y R
(4.36+0.12) K F 7 B A A fwi % 19 72 )% (3.5+0.21), 1]
O —J5 W AN A A A ek, B 53— 7 T N R
pSUILPN TR
32 ERPZ&R

K 2 NHEFEME T FCZ fA-100ms F] 600ms
ERP 1 F-210% 0 . A& Ha] LUA 30T 4 55 T i
ERP G-V 3438 R LOUERATE: 55 B K 78 A R TAE:
F5 TR S R T B S ) BRI G G I, T R U 1
A, ARFEERAT 55 i B R AT 5 & T R IR 56
B o PR FRATTFH A5 Fh 250 T S ol 2 R 1) 22 57
v e 7 5 7 72 0

& 3 MR FCZ 1-100ms %) 600ms fY
24 SPGB 22 i) A1 MEN YRR AR 300 i fii st 2 &

a i E%

ok ik

Fs (LI
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MFN WK R 25 250 T MFN WE(E 19 F 298 4R
o IEIHAT IR B EATAE 55 o MFN E 225701
TEHTA X I, MFN W AE 09 ~F 405 R0 275+
5.01ms; FEMLERAT 55 b HAT o AE B 225 3
BYWFER A C WSS R =48 B B MFN,
MFN W AE (1)~ F- X3 AR I A 32242.87ms . MFN BA
i 1) #a %, X5 Gehring F1 Willoughby(2004)
%) o LT Pl 4 v 2 — 30 . X MEN P9 AR I 1 7
ZINELZE N Z0T R BRI S A MEN 74k
B0 /N T BT 55, F(1,29)=99.145, p<0.001.,

Xf FCZ i MFN W R4 T = N 3 2 87 22534
KIAT 55 20 23400 8 3, F(1,29)=32.87, p<0.001.
MFN P I 7E H A TAE 55 (6.08+0.6uv)H i 35 K F
WMEEAT 55 (2.940.26uv) . ) 800 B3, F(1,29)=
6.58, p=0.02; MR (5.46+0.52uv) i & KT B ik
(3.55+0.54pv) o PERIANEE RS PE RS BAEF W 3,
F(1,29)=10.45, p=0.003 . & BN 4347 & B 5 7E
WEEA NG5 R A 2 25 %, F(1,29)=11.58, p=
0.002; ZrPERY IR (5.49+0.61pv) KT H1E(2.94+
0.63uv). TEHI . 155 25 RAZ BAE M 3%, F(1,29)=
4.57, p=0.04 fAi BN 3B & AERATAESS T, 5B
PEELES B O 4550 1 % 1 (5.9+0.88 pv) K F ML 58
il A 45 5 (3.68+1.04pv), F(1,30)=6.47, p=0.02;
L PEAEWLEE O 45 9 (8.05+1.0 1 uv) il A 45 5
(6.67+0.85uv)Hf MFN JE IR JC 2 5, F(1,30)=2.33,
p=0.15. TEMEAT 55, Lot LAt A 45 5 i (1 3¢

b MEL 5

bk I

K2 #MZMET FCZ £i-100 ms #] 600 msERP #-FHJH MR . (a) /2 T LBl e AT A 55 LSS A O Al N5 2R S 5t
(9 ERP S U 0R; (b)) 55 L BH7E AR 55 Hh LSS A ORI N Z5 51 S5t B9 ERP S F- 1R
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v 4 il

|V

I
fis A

El 3 #HF24T FCZ x5-100ms 2] 600ms [% 22 5 I CGar E& I8 25 i %) Il MEN 3 AR 300 1) i st T2 [

R (4.18+0.43pv) I 3 K T WL H O 1Y 45 2R (2.94=+
0.4pv), F(1,30)=9.41, p=0.005; 1fijHMHLEMEH
255 (2.240.845uv) A 25 5(2.440.41uv)Bf MFN
BRI 25, F(1,30)=0.15, p=0.7.

4 e

2Ll ERN F1 FRN f9 A 05 i 171 9 22 5 p 1A
PATIT MG . SR Ab % > BLS A MEN J& 75
P28 Z2 Gext ST RN A RN T B = A2 Y, Gl
TR B B AR R HE BRI T, DA A i
# 47 A 7E 4T 61 58 4k (Holroyd & Coles, 2002).
Hajcad 5(2006) I\ I B AE A TAESS H B9 MFN 1]
VRN AEE— R AR S IR R 4, LA CAT
Sk B 7 A B AR ) B A R R R 1 JE M 4
XHIF AR, Rk, MFN Sk T ] e 2 SR, 2
— b T3 A 1R {5 5 19 W I 4] T (Hajcad, Holroyd,
Moser, & Simons, 2006). X% [+, Yeung %%(2005) A
FIH— AT B A7 RN 1 S04 55, RIS
BB AT MO SO, H SR SOl s & T
MFN. Franc %5(2005)FF 58 A5 3] T 4 R 14518 .
FEAR WAL S5 HR i MEN iR AR H 75 ZE g b1 745
RN AT 55 T/, T X Sk WS 5 5
SRR A G, SIFLE E TRERZ I T MFN B985 58 .
Al I, MFN AL e 7 X Se R4 T R 12 2 DIRE, b
X BB o AE I Y I i 4 R A 25 sh LR Y Ak
FRIIRE . MATTIA R MEN J& 785 S 45 ) 5 A 155 2 o
L ST L R o= AR Y

FAT0AT 2 T RGBS AR S5 5, Bl A
NI IEAT 55 il =4 T MFN &6, $hAT4E
55 R R R TSR AT 55, BRI O AT M IO Y 4

SR MEN SR Tl AT SOV Y S5 2R, B A
CLZE A NS5 RAT L MFN B C R & 2R, X
W TS B E AT O BN R A AL SN AR
KA 78 24 BESK B 22 AN FAE il B, v it B
JZ2 XS g 2 i, miA g ) SR A 55
% I 11 (Ridderinkhof, Ullsperger, & Nieuwenhuis,
2004; Ridderinkhof, Niecuwenhuis, & Braver, 2007).
S h R 3 O R AT S R R EE B T
NSAT S5, S 5FEEE R, TR E 2 AR
il o SRS —J7 T, AHH T AL R, #oal i shn
KA CHYSER, (HIRNTIFBA WZE RN 45 R A K
W ERL, RABMAEPITES P HACE RN
MFN Wi R Tl NS5 3R, Lot T8 22 55 SR TMi7E
WSS, oS NS5 RIS R R T H 2
ZER, TN 225 . Rk, MFN AU 1
NN I T, I BRI X A C ARG 2
RBURR, ZRARZE A, RIS ART R mik
R AR RS2, ARS8 Ao 32 A v 4 25 2R T B
FOPTA SR < IE B PR B B it Tad 72
ARG, K 2, #OlTEPATIE S, Fiek
AT WA MEN, k™22 i MEN /bl L
AT A, RO, MTOEHAE 55 v R A
BRERER AR T MFN, Jf HAR0™ 4 ) MFN )22 5
W/NT o FAh, PATAES I MEN &R R 1
WEHATE 55 B XS R UM 4 A 24T
IVEZE VRS €W A R4 X (W E 3 s P SN Gty
VAR A AR AEAS ] o Bl 52 iR o i i) 3200
PRUEARTR], &R T A TS MFN B K2R
Itagaki 55 7% %¢ 1 B WL B AN AT Sl S I 45 2R 1Y
MFN, & BHRTE 5 AF 600 T & B4 <Hi gk it
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FTEFOS S5 AF T B BB Fi s i #8774 T MFN
(Itagaki & Katayama, 2008). S YESMF T, b AN fn sk
XF AR UL A PESER, MAEBOS 5T,
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Abstract

Fast outcome evaluation allows for rapid decision-making and adjustment for future behavior. Recent
studies utilizing event-related potentials (ERPs) technique to investigate the evaluative processes in the brain,
have found a negative deflection mainly at the media-frontal regions of the brain, called as feedback related
negativity (also called, media-frontal negativity, MFN). First, MFN was found in the self-performance task,
reflecting that the outcomes were first evaluated as worse than what was anticipated. Subsequent studies found
the MFN effects were also obtained in the other-performance gambling tasks while perceiving the outcome,
reflecting subjective judgments about whether an event has positive or negative value for the monitored
individuals. Our previous study found the MFN was larger in their self-performance task than the
other-performance gambling task, but the outcomes of both tasks were their self-related outcomes, with females
response differing from males. Previous studies didn't separate these confusing factors and it is not clear whether
the MFN amplitude is sensitive to their self-performance outcome or their self-related outcome. So we want to
investigate the mechanism of perceiving self-related outcome and other-related outcome separately in both
gambling tasks. If the MFN of self-related and other-related outcome shows no difference in the
self-performance tasks, besides, the amplitude of MFN in the self-performance gambling task is larger than in
the other-performance gambling tasks, these suggest that the MFN is sensitive to the self-response outcome.
Nevertheless, we should consider the gender difference.

Thirty-two participants (16 males and 16 females) completed the self-performance gambling task and
observed the other-performance gambling task, and both gambling tasks included self-related outcome and
other-related outcome. The electroencephalogram was recorded from 64 scalp electrodes. All of the data were
segmented into 700ms epochs, including a 100ms pre-stimulus baseline period, based on time markers for the
onset of the feedback stimuli. The MFN was statistically evaluated using SPSS 16.0 with multiple df repeated
measures comparisons.

We found that the MFN amplitude was larger in self-performance task than the other-performance task, and
the self-related and other-related outcome didn't show any difference, indicating that the MFN is sensitive to
their self-response outcome. Subjects has strong motivation about their self-related outcome, but while
perceiving the other-related outcome, in the one hand, they didn't want to another people to win; in the other
hand, they also didn't want to another people to lose. In the self-performance task, when males perceived their
self-related outcomes, the MFN was larger than perceiving other-related outcomes. On the contrary, in the other-
performance task, the females elicited larger MFN while perceiving other-related outcomes than self-related
outcomes. In both tasks, females elicited larger MFN while perceiving other-related outcomes than males. The
results indicate that the MFN is sensitive to social information about affective motivation impacts.

All of these results suggest that the evaluation criteria are different between monitoring their
self-performance outcomes and other-performance outcomes of social information. Male and female responses
vary in different directions of valence and have various significance of affective motivation in terms of whether
gains or losses are negative for themselves. Gender differences in complex social behavior, results from the
different mechanism of rapid outcome evaluation processing based on individual subjective criteria.

Key words medial-frontal negativity; gender difference; outcome evaluation; gambling task



