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AWFEIE IS AR 4 AR R R BT S5 5 55,
B REATE R R Ko 25 BB 59 SR A,

L), B2 n] LIRS R
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T FAE AR, FEAR 575 5

T, ¥0 (U 43) Fb+ ¥4 (E R0 5 | & H 4K FRN (feedback-related negativity); 7EHIRTT 5, — ¥4 (550 5%) LYo (iF
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e s
H At

TR RERY S RS XA, FRN B SO AT L) SEf

BRI o B ERIAWITE, HEMAE 552 B0 S 457 BLSLPE 2 I 38 SOBUK - o 7R3 B R Bt iY  sh A 55,

FRN A7 S5 ORS00, T 42 fif 28 J5y B K F-

KR SUBTAL; RUBAHSE S (FRN); AT SR SRR Sk

$ES Bs42

=

NATH AR Y8 Sh R U5 BB IE B O 158
BRAT N o AR SR AT LR S sk ] N 3 Bl AT 5%
FER, JBTRb R, AT DAFE A B E] N S Bl AT IX
AR, ALIE N AT . B, FREAT— G
TR ART DAk S S B Y o S A5t PP A (feedback
evaluation), B¢ Fx N 45 R EAM, 217 8 &
(performance monitoring)id 2 f9—# 4>, 3 B o
RS RS EMUNEE S L TESE IR IS/ NG R
(Ullsperger, Danielmeier, & Jocham, 2014), JZi5ti¥
£l B T AATRA A C 8947 7 R ms, DE T
3 1V FREE (Holroyd & Coles, 2002) ., i PEAE 7EAT
Ry b3 SR P Ry AT R R R I AT 55 v A A R TR
18 (Wang et al., 2015), BiifEIf5IHES T+, $51R)5
NP ) A T 90 8 B O 1 R (1) 2, B, SKRIRAK,
2012), AP Y L (ERPYDFFE A B, LA O
1% (feedback-related negativity, FRN)FJ LLAE A ##f
S AR bR, LA 58 R DEAG 1 Bl 2 L (24 1)
FH, Z=M8, 2541, 2018; Sambrook & Goslin, 2015;
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Walsh & Anderson, 2012),

FRN & —> 0 A5 A0 b 3 A £ 1] i 2 fili i
1Y, )R BT IR BRI R B B I | A i
I B9 2% 5 (Miltner, Braun, & Coles, 1997), iX—255F
HBLTF KBRS 200~400 ms, i H BT 250 ms
747 (Gehring & Willoughby, 2002), AHX} T4 F| 4%
R, AFIEER, s SR R T
FRN (I RERL), X —IGRBRR N U8 T 50 20T
fiti(good/bad binary evaluation) (Gehring & Willoughby,
2002; Hajcak, Moser, Holroyd, & Simons, 2006;
Holroyd, Hajcak, & Larsen, 2006; Yeung & Sanfey,
2004). FRN A9 fr 8% N AT & 5 AL o7 -~ HLig
(reinforcement learning theory) (Holroyd & Coles,
2002). wITABIFEE NN, 1B TS5 K Bk
WY 25 S 0 1B B K HY 2 BUIE B (reward
positivity, RewP) (Proudfit, 2015) 2/, A& A
ARSI S B4 B FL R ) o 2B TEIE R FRN
22 5P (B A7 B 055 | 5 4 Tl v, S o3 25 1B S A8 31
F18) L 0 ) B SR HH 32 B 20 B B AR A 2 %, T e
TIE. B ZI5, 18R 2s B O 1) iy, AR
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KB A USRS R N, 1199

P L 45 2R DL K HT A WF 5% (Sambrook & Goslin,
2015; Walsh & Anderson, 2012), AR 53t 1E 71 )
Tt & O I P 7 FRAE FRN

R PG AR DG ERP BFSEH, — D WF5E A 1%
MR 74 00 0 g N A AT S T A IR g e 7 A AN (]
SEEGF SRR, AR [A] — A AN (R A 2 75 AH [H])
We? EFXTIXSEla i, WESEEANTEAT T AHSCHESE . 4
RRI, NAEHATRBIEAG I, X [F]— A 43R
e LAz R 5 [ AL — 75 5T By HoA 45 2R A0
FE AT H A AR X (B (relative value) S ] B A
P FRN 59 55/R Z el 2 LA SRR HEa 2
LAY (Holroyd, Larsen, & Cohen, 2004; Kujawa, Smith,
Luhmann, & Hajcak, 2013; Osinsky, Walter, & Hewig,
2014),

Holroyd %% AT 2004 4F % %% 5 (context) X
FRN B HR A2 00, 8 OCHR 58 St PEAG 2 0 7 35t
M ST S I — )R, SR ATEAS [ 52 5 7
SO HEAS B2 A (B IR ], D0 HPE A AN 32
HEGEW, B Shar; R ATEA R 9251 5,
X A Iz At SRR A TPA S AR i AE LA T
FRRE A (BRI W, DU HCPAL 32 219 55, RIS
SRS (Holroyd et al., 2004),

Holroyd 5 A (2004) ] # X & B P> 7 5t
“Win” 8 5%, POl n] ERMG — D RBH(+ +). /MK
B(HEE FRH(0)1 8k “Lose™H 5, #AnT fE
PR — D REE(— - DB (O BEFEH(0)H
S8k . “Win” 75 5t Fl “Lose” 15 5 >R F 41 B a] 28 1k
(block by block)J R IT . 4R LI, PIFhTT 5
FROREXT IR B A5 R 5] & B FRN it 2 17 T AR X B
FREE IR T3 Ab, BT T R A A PEAG A5 2R
KL Win” i 5t R 22458, & “Lose” ¥
S SR AE R, BXOR 0" B AR XA i 4 X
P EARE“0”, 45 A “Win” 0 H“Lose” 0 5| &
TR FRN LA 25 SR8 A BB A 2 75 S OB 1Y
Holroyd %% A (2004)1A\ R A HI AT R 3R BLATF IR 2 AR
PSR K, AN S5 R A B (19 2 WL {E (objective
value), Nieuwenhuis, Yeung, Holroyd, Schurger I
Cohen (2004)tn#2 75 5o S 38 2 52 g AR5 SR /0 32
WA {H (subjective value)JE RS2 M FRN % I 19
Nieuwenhuis 5 A (2005) % B 5 A0 e i X, anfk
Wt . AR AAFTE T SO0 o M2, EFEA
5K DEAR A3 5A(2008) & B FRN S5 e fit J2 DL I 7 1
B R BRI A, AR A R RS /N Y B 15 T i
FER, BOFFRE RIS R DU R 3 50 X (]

Ak — a5

T o A2 a0 o] 52 mg 45 R PE Al AR 0
Osinsky 45 A (2014) % FA 2 £ I 45 H 2 AT
Al B e E I 25 Y B2 SR . AMTTHEVPAR T i
VEISS AT, DR IEGEILS R S MR, i BT ik ik
T2E R AR B, A IR A S5 RS | & T R
FRN, 1M & F 8 5ooe W] &3 /E 1Y, Osinsky %6 A
NN AP FE— DN S RS, @ AW S
Oy MR AN IR BE (5 B, X SR s, R
i385 W Bk HIWT AT IR . X — R %45 Holroyd Al
Coles (2002)f 42 i 1y fb 2 > RGEAEME . 2
e RN by b B S, AR 4 A T
FH

Kujawa 55 AT 2013 455 85 okl ak A7k — 2
PRIT, $EH FRN (1975 50K 800 H AR & 5 K
(global) iy SR, I8 2] A & A= 76 /B (local ) i 5%
IKPIX — ), 4R TS S48 LA IR) — 20 H (block)
P T REZE SRS BRI 15 SRR X Rl iy o
WA TG DL AR B BT T RS o S R T
SRR, DIRIRT SO S IR, S AR EAS HTE
B AR Ak, AR A S o i LSRN R B T 5
SR, W AR OTAR B P IO IR 1 75 5,
2 BEARHERT AR 4k, T 5 76 (R A R A K

Holroyd 45 A (2004)HF 5% H1 A9 “Win” Fl1“Lose” 15
SO AR, PRI SRR 1T LA 2
AR o Kujawa 25 A (2013) R FHES INZE 2R 1 fij
HRGIEAT 55, 28 Mk Al 48 fk(trial by trial) 23,
Horp, gl AR R R ROoR Pl T3k g5 1K,
50% M BE Ak 4 (4r (0 B #i3k), 50% AT BEAS 3R 45 (40™);
a2 (R IR 2R R FR Al TR R, 50%
AT RE R (L B T k), 50% AT BEAR 2 (<07) 251
B, RIETEET, BRI BRE| & 7
FRN; fii2Ci5 5t F, FWHA 58K 5] &1
FRN L EX 5. BBRRIELEMN, Tkt T
SRR I B TC 3 25 5, R R R R I 5k B 2
MR R . X —RBHLRILARREN, A
FE DR A7 45 S VRl I DU A B o v RS SR o S
HE, TR A 2R3 50 N IARIIR AT RE R 45 5
Z PRI EE A ST SO A AR KT, i
SRR o SR, Angus %5 A (2017)[RIRER 7
TN R AR ) 2 AT 55, E A BRTCIE 3R 25 15 =
SR TS HCT, 1T 50 N AR IR F AR X i 1 S 155 |
KEA) FRN, X FEALEERIEMNN, BR%R
FEATR R HPOE B 1 55, AFEVEAR S5 S0, AL
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FTE IR B AT REZE S S IR, % 25 R R S
R K. L, SR KT SO B R M 4
WVEAL, S5 AG—. Y ATESAT S5 R IPAh BT,
T SRR & N BB AR T LR AR, 02
AT DL SE A 28] Jey 35 7K T REAS I 58 07 DG 2 1) [t

R TIRFEIZIE, AP T Kujawa 58 A
(RO13)AIFTT, R FHUS N2 il 2 2R 00 I () A T+ 55
(i3 1 #bAst[E]) (Mars, De Bruijn, Hulstijn, Miltner,
& Coles, 2004; Miltner et al., 1997; [m¥ 5%, 2012),
T 4% AR O B B A 4R R R B AR R O AR
o AR 5, SRS RIER T I AG T 0 RS S5 A
25T IEW SO B BRI, R A A B S i A R
J& FRN RAGSS FRN 5 SRR H BT B A4k
W E BT R KT BRI Z ] Kujawa 558 A
QO13)WIAFFT . AIXTTF Kujawa 5 A(2013)HIHF5T,
AR P B — D0 R ST 55 B i
R ESL A . Kujawa 55 A (2013) A5 R FH 1)
PRI TEAE 55, I BENL R 5t . E TS5 AR S
s, AT S L, AT LA S X R
PR RPORE 200 T 28 = A B3 itk gk, B S8
ZAFE 80 UK., Kujawa 25 A (2013)MIHF 5T H 45
G 20 MR IR KD AT e A o8
EERLRNE S @Ak, oD
XL BN T, WEEX R S .

WK1 Frs, W2 Ry e s, a4k
YRR I 0 45 2 U AR T A i 45 SR S5 R
FRN, WU, 261 5t b3 Rt ik £5 S it 5|
KA FRN, 045 2% 5 5t 4t 2 R i5t 1o 2% i it
SIEREM A FRN, I HIR #5520 b 2k —F
51 & Y FRN (Angus et al., 2017), {04 ki

uv uv
2 RS B +2

Ry B

st BRI

" ., T e iR

o1 W SREE SR B WERE RIS R UR AR
R, SRR PR, $OKLUTA AT RE A RN S
IR, AHXS IR A R LU AR S O 25 R 5 R Y FRN, A
Z AR IR R R o AR RPN R BUR) U A
X, FRWAEPR, #lUAIK KT REE R A S
W, AN IR 25 58 LEAR X 4 9 45 R 5 & S A FRN

RTS S, g5 Kujawa %5 A (2013) 945
KL, LA AT RERY S5 R 2 IR, MR IR 1 45
(2R S AT R S At ) L AR X 4 i 45 SR (BR i S 1) 5 |
RN FRN, JCig ek & W (Kujawa et al.,
2013).

2 Tk
2.1 #ik

AL, 25 ZAE AT 2k, FRAER
21.96 %) SHEfl1HE45°, KA Oldfield (1971)
() 7 00 2 T A 38 S A R, 4 S5 IE AR )
IEH, JoRZ: RGBS s . A Bl e 5
B HEA T ) A R B B F . AF R C B 1L
RIFE KA BT R SH A,

22 ZWERF

PR AR FE L F R SLI = P, R AR GRS 1 mo
SCEG TR AN 2 fis, ESTERR R R — A
P800 ms). TEFEATHFAIfLTTZ Y, SRl —
LR F YA R I e 15 5, RREM
1000 ms, £ AL 7 4R £ (8] Bl v e+) R < (16 el v
“=)y (AN 2.3° x 2.3°) (Angus et al., 2017;
Pfabigan et al., 2015), k& IS 1000~1500 ms
(AL B, BRI O BRI T B B4 &,
i R G e A e € e N Y A =R
AN 2.3° x 239 EERT, @I EAME T 1 A,
RIS HLIF AR T el 1 A B &t 2,
B HFRAIME 2 2T 1 #beht, StHA TRisH
oS EE, HEMUE R, BRSNS S . 7ERE
MLIEIFE 400~600 ms J&, THHHUARYE DL LA E S0
(A T HEBR SO TR, 25 T Bl R B Y R, R Tt
I 1000 ms. 5L 400~600 ms BEALIE FE,
HEA T —iRIK

BRI IR 4 30 J0. EARZE T 50 F, Bk
TR A5 4 J0; AT ASHERR 3RS 0 JC. TMifE
PR e, AT ERRAIOE 0 JT; AGTHAS TR 5
&40, Fi s S E S IR RIN, IR e

AT R T— A H, %I H AT R R A 09 A
1S N SR & N I SE i B RS M 6 S O 2 =2 i B S
PSR S RIS R T NF R R LRR BT, B R
PR IBOME FEE X S R Tk (0 RE W) o T A BIF 9 38 2 3K 25 AN 2k R &R BT e i
W25 FATAR, WFE T S OO 2 75 78 R K T AR SR AT AE S

2 S AHTABIGE, (i G*Power 3.1 HERAEA B Hrh, 5 KRN 1E
P E N f= 0.4 (Meadows, Gable, Lohse, & Miller, 2016), o. = 0.05, &
SRS RECH r= 0.5, BT HFEART N 19, 4565480
FEXTARITF ST (Kujawa et al., 2013)F A FEAR B R 22 N, AWFST &
Bl 25,
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>

B2 S s e

S B B ICAC N SR 2 B By H 52 2k 2 1 DR L
FZER AR o Q2 R il s, 84
BRI LR HATIPAL, L0025 R 15 2
FhZEAT - B AR —1E (+ ¥4) AR AR~ 11 (¥0) I K —1E(X0) |
PR (— ¥4), WAERRTS SR, Wl e vl it
MR LR RAEER, AL SR A
SANEAL IR+ ¥4), R E0)I(- ¥4), AR S
MR Kujawa 55 AN (2013)Hy S8 it, MG HARSER,
B ETY SRR A 0] LAFE Rl K- S 3

SR A R A R g o S e Y B DA T TE R R
PRIFTE 50% 72547, ARWFFER T sl el a1 3cE
(Mars et al., 2004; Miltner et al., 1997), ] 10 [H]
% 24 1000 + 120 ms, RPZR4ERAEH AR T
i B TR JEE A0 880~1120 ms XTI,
AV LS ST AERG, 45 T IE M R A5 A
Rt A UERR, 5 TRt TR SR AT A 3 AL
i, (A I ) AT AR 4 g el e S S kAT
SRR, S TR, 7 0 PRSI/ 10 ms,
P i A AOME RS, DARRARIE AR 3, 25 i) Akt
ANHERR, % O R38N 10 ms, FEACHERE, DA
P IE AR

Yr2] L B By, WA T 25 20Nk o R
LT G, #EAEXSLEI B, RaiEs. i
FKAF T 160 MKAW, I 320 MK, WAL R
BEPLE I, Sk, & 40 MR — R/
HRORZT 5 4080, B 80 M IKA — IR K IE#R(10~15
4.
2.3 EEG HYIZRFMSH

SCIG AR Y8 ] E-Prime 2.0 (Psychology Software
Tools, Inc., Sharpsburg, PA)Zi5 . SZH K Brain
Products % %4t (Brain Products GmbH, Munich,
Germany), VI KFFEFRUE 10-20 RGN ECE EIE
WesE EEG $iE (UEDE AT . 0.0531~80 Hz; RAES
K 500 Hz)o DAHLIR S FCz fENTELR S, M
AFz AE R s AT I0 5% o Sk M 5 AR 42 i FELBEL/
F 10 kQ. /K F-HRHL(HEOG) i % & F A7 I T J5 i e

Wik, FEERE(VEOG)HZE TAMRIMI 1 cm
Ak LR S

SLUGECHE K A Brain Vision Analyzer 2.0 #4755
LorhT. T, HE S R OUNEL R 0T IR,
JF¥ FCz WK AW s Hr it SRJE, URBERH]
0.1~20 Hz 473l K& 24 dB FIdiA . 43 Bepd ik
BRI PR —200~800 ms, HiF1—200~0 ms EH
Hzk, R ICA HRshF EHLHIE A sh ¥ R fth
i PR+ 80 wV AL A O A S BB .
e, XSTRFZME T BEG #H17& - F4 .

PRl Sk S AR S i B B 43 (4. P2, FRN, P300)
5y 5% WAy B M52, 7 DAASBE 5 K90 1if N 256,
PRI I (5715 (Holroyd, Nieuwenhuis, Yeung, &
Cohen, 2003; Osinsky, Mussel, & Hewig, 2012;
Osinsky et al., 2014; Pfabigan, Alexopoulos, Bauer,
& Sailer, 2011; ¥ %, 2012), FRN I I4(H (FRN —
P2)JE 45 S i B S 200~300 ms P G (FE N
FRN I 08 ()0 2= S i S RS 150~250 ms PN Y fi 1E
B P2 PR 22 H; %5 FRN WM R
., W] FRN JEIE{EIC N 0 pV (Holroyd et al., 2003;
4, 2012) ARG —RI, S 23 N EdEIE N
onv, 5 7.67%. ¥EH Fz, FCz. Cz =A% FRN
PR THUA

Fiki FRL AR A A B G PR ER 430 2B —FR4), AT 2
(ERFR: g WR) < 2 (B 1E. ) x 3 (L
W : Fz FCz. Cz)fy =R EHE M &7 200, &
ZLH B I UE R ERIKE B SN B
FEEHL FRN M {8 55 K A B A S ERP $dE, R
FHECXTREAS ¢ 4556 70 501 L 303K 45 —1E AR 25— L 4
Je—TE R~ L 7] S 2 B A5t A AR 2 — 1 R4 2k —
1E, FZH YRR UF R AR T 1 SoRasian, L
Hog il e A & S s R s — 1 . R —IE), B
TE R AR H8 A A 75 50 AR B PEAG Y, i
S AR LA AN PP AR 1Y
24 THEESH

Sh T A IV S R RS AL, ARHEAT A
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L
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t RGBT A5 S T BT 5 R HERR A i AT L
Bo T3, AT RS R AN ST XA T Ry 3 I Y
SER, DAASIRIR 5 07— U B A T e ) 22 (6 1Y)
7 f {E (|trial, — trial,_|) A RAS (0B ZF, 2012),
Hr—IR R R A o A AR &=, 7 2 (2
e R PUR) x 2 (B : 1B )M R E
ST 2538 .

AWFFEALE ] SPSS 17.0 #ATEHE 430 . WA T
3 % Greenhouse-Geisser ¥ G174 IE o

3 4

31 TA%ZR

B, XA WMER S A R R BT
g, BIRAMEZER: KT 5OE: 79.84 +
6.58, Closy, = 77.12~82.56; fi: 80.20 £ 6.58, Closy, =
77.48~82.92), t(19) = —0.14, p = 0.892; fiZkTFH:
(iE: 79.76 + 5.79, Clyso, = 77.37~82.15; fi: 79.92 +
5.79, Closy, = 77.53~82.31), t(19) = —0.07, p = 0.945,,
BAN, MEIER RN 49.98%, L b 45 HL 0 Sc ks
T SR B E A AL, E RS R AR
A RAE R

&l 3 Fros A B [l T 4 R R R o o 7 2543
By & B, BOSRRAT B9 F800 03, F(1, 24) = 37.47,
p < 0.001, 0y = 0.61, FJiH(M = 135.46 ms, Closy, =
123.92~145.00 ms) 5| & 14 i [E) Ak 3138 vk 8] A2 £L 8.
FERTIERBM = 168.47 ms, Clysy, = 155.21 ~
183.74 ms); {HIRZRRM ERVIFA B EGRLE M=
151.95 ms, Closy, = 139.77~164.12 ms; #1%: M =
152.99 ms, Closy, = 139.06~166.91 ms), F(1, 24)
0.13,p=0.719. PIHEZLHAEMIEL R, F(1, 24) =
4.03, p=0.056,n; = 0.14, fT H&5 LW, BilhENE
FIRL R, IFRELRERE TS, MR IE
AT HE .

OER B e W T 5w
* %k

sk kk

250+

200

@
e

-

.

TA#EE (ms)
3

W
(=]
L

(=)

RERR BRER
P 3 A I e P P B b v 2
H: % p<0.05;** p<0.01; *** p<0.001

32 ERP4R

J7 2553 AT 45 3 R I RO 2800 3, F(L,
24) = 61.14, p < 0.001, n; = 0.72, HHHM =
—6.97 1V, Closo, = —8.34~—5.60 nV)5| & 1) FRN i
fl FIERBM = =3.77 uV, Clysy, = —5.12 ~
—2.42 uV); HLAR A RO R, F(2, 48) =
13.31, p=0.001, 13 = 0.36, HH1 Fz 5 (M =-5.98 pV,
Closy, = —7.41~—4.54 pV)Fl FCz (M = —5.59 pnV,
Closy, = —6.94~—4.24 pV)HIPIRE BE KT Cz &
(M =—4.55 pV, Closy, = —5.75~—3.349 uV) (p = 0.001;
p < 0.001), Fz 51 FCz SR E 2R (p = 0.089);
MLRGEE: M = —=5.68 pV, Closy, = —6.98~—4.37
nV; 512 M =—=5.06 uV, Closy, = —6.42~—3.71 uV)i1y
FRHNARE, F(1, 24) = 3.84, p=0.062, K AR
FEBRT LR T RN X T 45 5 5215t 52 1,
I DAL R & LR < S 38 AR T . 250 45 85T
KRR FH LR B A HARH, F(1, 24) =
0.02, p=0.899 (FEULE 5. K&l 6).

DL Fz i) ERP £dli AR &, i — XA
BRI R TR AEAR t /G50, 25 R & B Gie Ak
TR SO EPUR AT 5e, MXTTIE RO, 5t
250 R — B FET A FRN (K45 t(24) =4.19, p <
0.001, d = 0.84; fii2<: t(24) = 3.31, p = 0.003, d =
0.66) o LUA 5 55 HAH X4 () PR R S 45 A X A 1
PP S B, AR gR—IE SR —1E R . AR aE -1
S-SR ot R & 25 R (1(24) = 0.48, p =
0.634, d = 0.09; t(24) = —1.10, p= 0.284)., B4k, ¥
PR AR i 2 22 5, RIAR 25— 17 S B (RE AT SR 1)
259951 & 1) FRN iR A k35 K T 1 2k — 1F st
(t(24) = —6.86, p< 0.001, d = 1.37) (LA 4).

Zi b, MAREREVELE, ok ik
R R, AT ST AXT IR R 2 T
AR AP st | & B A B FRN, B FRN BA T
SHCH RO, T H R R KT I AR, XS
Angus % AN Q01745 —3, HY5 Kujawa % A
(2013)F- A —3% .

Kujawa %5 A (2013)AF 5% H B S50 B
T 20 MR, AR A FAFBRCE T 80 Ik,
FATTHE M A R B sk /D T B s 5 e 2 A -4 R IR A 1Y
ST, TR M A PP AN B R R A AR PR 2 R IEAL
AR LR . R THEBR XA AT, A
RPN 25 AT 20 AR E B AT AT .

AT 20 U HL B 1 A B 45 2R 5 T A R Y
A R SE A2, Bt B R AR X



511 4 KT S RUBPEAL I JR R S MR 1203
L T | ok 14 1FCz wan sk ok 147 ¢
—12 l —12 1 -12 1
5—10-
= —8
=

-
o L&
BEIE (uV)

TR PR IR NP WEHR
OERM m s

I |

-10 101 ‘ Il !

8 2 g/
o

& 6+ ® 61
_4_ _4_
2 -2
0 0

FiH R BRER

Bl 4 PUBPSZES 25T FRN 3 08 (A)SE 35 (8 S bR ifE 22 (Fz, FCz F Cz #)

FE: *Pp<0.05; %% p<0.01; *** p < 0.001

BOFARIAFZMTH FRN 3%

e e AR S R, HERR T IR BB B L /Y 20 1K
B4 HTEE IR 5 Kujawa 26 A (2013)A9 45 SRt AN —ZL,
FHUCUER] FRN (437 5o MG T DL ZEfif 22 Jm) 3B K

T PR R AT HE 47 4 R, Holroyd 4%
N (2004) 4 H IFBAIE T FRN A5 S AR Bt
WEFEEANTITRE TV Z A [l 38 S AR DG 5T
WF 5% #1489 3 5% A0 45 A [m] 45 5t 3 i 0t R
(Holroyd et al., 2003) . 4554 2 BLIKJF (Osinsky et al.,
2012), HF 5 T AT REAY 45 (Angus et al., 2017;
Holroyd et al., 2004; Kujawa et al., 2013; Osinsky
et al., 2014; Pfabigan et al., 2015), ASHFFE R 1]
TS5, 8 2 R A ] A2 Aok b A1k
FE T S, RSO T ] 5 AR 3
I BT T, 2T A T TR 0 R 152 1 5 58 Sk,
TR G ANFEHAT S RVPAE I, 5038 AR A il

- , , (ms) AR—2, PR
-200 0 -
5 puv
+
p 4 e
200 0
; uv
N
Cz
200 0
5 v 2
+ — R 2 - IE R
........ AR
—_— RR-IE R
= = = HR-UR R
&5 PUFPSIEG S50F T BY FRN SCE34 8 (Fz . FCz il Cz &)
sz T T IA T T T T T
-200 200 400 (ms)

258 ms
—374uV 0pV 3744V
El 6 1E. BRG] % FRN I8 & (Fz &) M H 22 Sk
Y P [

AR NS, B 2B, DIRFHE R Tl
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Local context dependence in feedback evaluation: An ERP study

ZHU Shugqing; ZHAI Yu; JIA Shiwei
(School of Psychology, Shandong Normal University, Jinan 250014, China)

Abstract

Previous research has indicated that feedback evaluation depends on its embedded context, and feedback
related negativity (FRN) is also context-dependent. However, it is still disputed whether feedback evaluation
merely relies on the global context (the range of all possible outcomes in a block) or also on the local context
(the range of possible outcomes on a given trial). Thus, the current study investigated whether the
context-dependent effect could be extended from the global context to the local context. We assumed that if
feedback evaluation is in a global context-dependent manner, then all non-reward feedback in a given block
should elicit a related negativity; however, if feedback evaluation is in a local context-dependent manner, then a
related negativity should be discovered for the relative unfavorable feedback compared to the relative favorable
feedback in a given trial context.

In this study, twenty-five healthy participants (17 females; M,,e = 21.96 years old) performed a cued

w__

time-estimation task while EEG was recorded. Gain (a “+” surrounded with a circle)/loss (a surrounded with
a circle) cues were presented trial-by-trial at the beginning of each trial to indicate the context of this trial.
Participants needed to estimate one second and then received factual feedback in accordance with their
performance. In the gain context, correct and incorrect responses resulted in gain (+ ¥4; gain-favorable feedback)
and no-gain (¥0; gain-unfavorable feedback), separately. In the loss context, correct and incorrect responses
resulted in no-loss (¥0; loss-favorable feedback) and loss (— ¥4; loss-unfavorable feedback), separately.

The behavioral results indicated that larger trial-to-trial changes in time estimation were observed after
relative unfavorable feedback than relative favorable feedback. The ERP results revealed that more negative
FRN occurred after relative unfavorable feedback than relative favorable feedback in both the gain and loss
contexts. In addition, there was no significant difference between gain-favorable and loss-favorable feedback or
between gain-unfavorable and loss-unfavorable feedback. In addition, gain-unfavorable feedback elicited a more
negative FRN than loss-favorable feedback, although, in fact, both were zero-value feedback.

The above results indicate that feedback evaluation relies on the local context. Based on the previous
literature, we infer that the task and facticity of feedback are key factors giving rise to the discrepancies of the
results between the previous studies and the current study. In passive tasks (i.e., the participants do not need to
react), the good-bad binary evaluation of FRN cannot be observed as well as the context dependence effect. In
active tasks with false feedback, global context dependence is found. In active tasks with factual feedback, the
context dependence extends to the local level.

Key words feedback evaluation; feedback-related negativity; global context dependence; local context dependence





