R FES =T H LT FE Y
L F9ES: RSS!

wiE skt RED OEHUK’
C R IT RS F RORBUT & B2 e Ak 2 D BEAE 2R, R 300071)

C IR DB 51T A0 FURE, K 300074)
B WA IRZ) S SRR R AT SR R L MAE A R R R R AR
RSN TR . 928 1 R/ m BRBE N, i IR T2 R IR O PR E &
A7 5L fi S T 24P 390 g MR DA % 5 AR D0 3 S B B0 e el IRk . 8 2R, AR EE TE 2R A
FAE, BT R R B S5 B0 IE AR T s, AR A N S e MR BT 55 (0 IE 0 2 B
PR R BRAT: 55 b A 22 A8 55 T B MR UG 1 P2 28 B E 2 A 2 A o 558 2 SR ] Go/No-go 1:55,
BE— R 1 1 B S M AR 2 2 s T AN BESR 13t 78 730 B VEE 2 (R 175 100 T 22 A
IESIRE BRI . 2RI, R Go RNV HIIRBERF R E R, 1G5 %A T
No-go S M IERAZ 5 iy, HRBUAE B2 AE P A 5% AR T I LE oA % Ak e DL B SERERHT, 2ah
AT X RS (B MA R EAE ], H R TR0 B, RRew it @ik,
T Re s B2 (L SR H R AT O, B AN AR S i Tk A v B AR R
R, 22Jah e 6 B SR R AR ) R G AT BE BRI A BEAT R AR ST, 1R D RE %
TR R SRRt DA AR O R AT D9 o D BN R T
REEW sl e T Sl IRBE

1 5lE

TR (Attention Control) 248 MARN T B UEFZR I H bR, SRS SIBPEAT
DNERTEIRAT AT IO, R 53 22 147 DA 2 52 2% A 55 1 22 SR 3dk 7 AS W AR A P BR
B, JEPAT T RE A K% 0 B4 (Diamond, 2013; Herrera, Speranza, Hampshire, & Bekinschtein,
2014), BEFLRIN, 3. ADHD. OCD DL K 25 il S5 R AR B A B A7 AR 1 R R 993X — 4%
iy 5 1 (Aarts et al., 2015; Chambers, Garavan, & Bellgrove, 2009; Masui & Nomura, 2011;
Pekny, Izawa, & Shadmehr, 2015). [K1, SZELHA R H] AL R A BT AME 3T &

R 22 I ME RS, A B 10 BE RSN T TR JT (Becker et al,, 2013). JT4EK,
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BT BN G TE R R RTE PSRRI Rz i B 70 4 51 S Tk 2 1) 6T, R AT
R 2 i A5 B AT 2 1) 3 AR o U AR B3R AT T %% %2 (Steenbergen, Band, & Hommel, 2012;
Braem, Hickey, Duthoo, & Notebaert, 2014; Bucker, Silvis, Donk, & Theeuwes, 2015; £ [ #E,
R4, THALL, BRI, 2015). R, AT F08 T 4R 22 R R 3R AN A8 X p R AN R (K1 3L
AT A FH T DA R ARSI RT s e B2, USSR L3 8 Jal R A 1 ot AN S A4 B A
R SR, (HAH SR FEAR D, S5 RWA— 3. AT RS — R R IANAE T, AHEE
TETIABIHLIC M 208 R S Il 4 AR ) RE 8 %ot 7 4% il 3R 4277 £E 11 4% (Kubanek, Snyder, &
Abrams, 2015; Kilpelainen, & Theeuwes, 2016 ).

WERRIL, SIHLER G PR 7558 A0 f B 1 A0 [ AT 6 17 0385 224 44 2 381 B4R ) (5K
WS, #F W, /N2, 2012), T2 AN AE 5T 7 8 I ORI B LA B xHAT AT Y,
PRI, T A 2 R AN A T G e S AN AR AT R R — SRR A Rl R, R
W 56 W S AL A VR B T 30 S 00 1. Gray(1987) 2 Hi 11 5 16 UR P18 (Reinforcement
Sensitivity Theory, RST) ANy, AN FAFZTE M BIHL R G . 17 4 IE R Gt (Behavior
Approach System, BAS) 147 4#il| £ 4t (Behavior Inhibition System, BIS). #HICHT 58t —F k&
W, AT AT RGN RIEBUR, WOE S S RGBITAT Y, AT ) 5 4 ok 4 I
WU, W05 5 51 R 147 4 (Gray, 1987; Pascalis, 2014; Heym, Kantini, Checkley, & Cassaday,
2015; 7], B4, £, 2015) BRI WL, SRBIANAE T Bt 51 BIBIALE A R 8 o 22 3 3 A
DI, R TUE Ny — R E SRS LT DA R SRR, B R R R )
6 R v 2 43 BiC (Chelazzi, Perlato, Santandrea, & Libera, 2013; 40fi# et al., 2015). Pessoa
SEAE KRR T At E S T XGE G (Dual Competition Model), A BHL 2 58T 7 B
PAT D RE A RAF L R R, CAORIETS7E 22 3L (¥ KAk (Pessoa, 2009) o F T & 5 U2 A7 TR
(K1, AT RN T LA PREEIR, DR, BTN 2 B R I EE3T o e AN e 31 5 4
JIAT N EHAR SR IIN T, 2 sma 3 5 H AL H BEEKIN T . 7€ Padmala 1) — i 7o, 25K
WX FEUF LS 541 %, Horh RIETOF 15 SAE55 LRI (EM SR A ) 2 H 253,
RFBUFILESES L RPN EK, #RHA7 52 3] 7 25 1040 5 (Padmala &
Pessoa, 2010). AFMFHEWEI T —FEE R, IA T SRS 58 1t i
IEE SRR, AR RS T R R B Td 2, A A3 1E (= S5 L
(¥ B BT VR kD (Chelazzi, et. al, 2013). 534h, RGEHBALEHE— B, 28 SR AA

BVE E ), B2 A JE 14 (Engelmann & Pessoa, 2007) Al 4 Y5 4 4+ 45 (Engelmann, Damaraju,



Padmala, & Pessoa, 2009) V& (1€ 0 5 E AL Bl i) — T e R I, £ = M5 1L1E 51
S, AL H AR I Y SRS A OGS S A MR AR TR A s, A T e R A e da L
5, FHiA R VR 2 BC TT AT AE OGS B A MR B CELPR, BRe¥, BH%F, P,
2019) . KH MRI P74 R ER, BEEREKPIRE, R0 8 M U 2 2 32
5, R R B2 2 X 35K () 35 50 th i 2 4 75 (Eliana et al., 2014; Hauser, lannaccone, Walitza,
Brandeis, & Brem, 2015).

L5 EAERIL, T s LE T S ] BB 5T 2 AR b T 2R aiX — 3R 2 (Gain) 77 HI
S F- 48 513X — 285 T 451 2k (Loss) 77 THI Y F 58475 -1 43 [ = (Spear, 2011; Schmitt, Ferdinand, &
Kray, 2015). HARTEAT 4G 5 0 50 U O 50 T 491 2% L 3k 2 B8 BURK 1) 32 42 B0 4t
(Tversky & Kahneman, 1992), fE&, 224 pij 548 1 4 o] 5 0 AN A 4% 1l A AF 7 0 2 AR
DO, A D BT S A AR — 3 R T AN s — 25, T B 2 A
JRIESE RS, A 2 | (R G R RSB A ST 4%, R, SR A ST B 1T Rk BT AN )
N TR — B TR, SR T 2 2 BRI hIAT A 1R, HR IR
FERIFRINT, ANAFAE &35 72 57 (Masui et al, 20115 #9555, 2015); (WA —LaF R, (XA &
1 A B 1 AN O BB 4% 1 B/ (Jazbec et al., 2006). A 4h, BERFFLRIN, WFHFIES 5 AR
AT RS ARG, ZEIANRME RGN, SRR E BB R, w8 2o
534 (Berridge, Robinson, & Aldridge, 2009); M & 31 FUA WAy = Yo I A8 4%, 55 [ml 8 e o7
f) ¥ 22 % 48 #H 5% (Ross, Lanyon, Viswanathan, Manoach, & Barton, 2011; Murty, Labar, &
Adcock, 2016).

Z LR UL BRSNS R, A5 AT RESAE S 5] R i s i R p 2 B 7 R R
SPECHEAT . Fe b, ST RESNLAE A Fig BRI e b, CEP
A FH A ) 3 ORI 7 T 433 BA R KRB MR NS AT 1 — S BER O ER 2R, (4518
HANEMT, HZ R TR RRIGERBR. Hlan, Peck 55 (2009) X1 BEAT X AL Bk
BRI, 2 BAR S Z BT H AR EITE ) — LB, B IIRBEE G 2%, it
BE BRI S M AR, S PAT RPN TE K. BERS, Ross %5 (2011) @i
A5 P 59 1 R 1) AR B A 95 S5 42 il R 988 570 76 N 288 RO 9 9P R0 8 B AT AT A E AT T
5T, Ross SR IT H 12— T B8 BRSSP 5 51 A IR A A
R, AR T DR SRR T B 2 RN SR BT 55 PR B RN S,
FLAZUN R 75 4 52 B A B B 0 5 e AT S I H 23 TRV R A PR A JR [l 22 (TORD o &

S



RE, REIHL R, BRI AES ER %, HOVEEN R, EREL
AL E R PFE T I I TR AR, HS R T R IR AR ), IR R A R
SNSRI IR B, LS 1 HIR e v FRp ke [ 300 ) 0 o S 1 A — s AR b o ik 75N, A
REBIUH R EBNA T AT, AR T IR T2 2 TATEh A . AN SEAJIRBE &
GRS 2 B RN BT [ NI RE ), AR XS TR A AR A R N B AT RS
PERE R ), HAEFREE 2R RIENRBMES T RINE AR ZE. 54, EHRAH
IR BB BABOARIC 3 1 BT B A8 1T 2R (1 DX AT L F R A IR BE A, 20l
VAT BT RIEAJE =ANESE BOlAT 7o dr, ARUREL, 5T X 55K
HEE, 302 2 e I IR ATy, SRBUNA 15T X A MR Bk b 2 B 25080/, TR IDT B
B, UL RE S LR D RN ) IR P R I 2 FEE R B S| IR BT Rl A T
M ) A 25 (345 (Kilpelainen et al., 2016) o« i, A HFFE R RINFILE SIEFXTH
FAHU AT BN T AT 7T, S5 R, BT IE I B ) ok 4 5
MR T MR, FRMEZ . SRR, A RS THA R R (B RAE,
2019) o {HsE, IR RZ ] R AR o S AR BB LEA H F 0 E e ? &
A AR RAT ST MR L

gi b, HEARIETTInATOE TN A ] R AR A MR S, (E OO R I TR
Wi [ 12 5 2 B — A B A A, AR A T 0 AR R T e 2 R
PR T TR I AN A TR B4, 2R AR S S LR A, HoASnn Tl 2
e 6035 L B AR R BRSNS R, PR S AL YR ey 2 i
PAT DIREPTIRAS IE B BRI ? A2 5 5 i — R TR E R H A R THrEe? =
VE AR TR A N T AR o P A2 T R BRI 2R AN A 51 R AT R G A 7 LA
AR SR PP A 6 T 28 ] R BT FEIE A A I o T3, B 58 A 328 1A T 9 5 A S 4
W BB BRI RN, B PR AT E BRI B 2, DRI d 4T 9 & AN I A -
AR AR B AT AR A I TR IS AN A5 51 22 52 i AR R s AT D, (H2R AR
i) 2 B A KRGS B EAT NI R AR 2 B BRI H RTE AR AW A T,
AT TR <5 R il AN A 111 1) S MR e v X (S 36 DAL T IR BEAK) Go/No-go (55 (S5 2) %)
TSI B AT S R A R B AR S R AT IR AR o S MR Bk i SR L SR FU 8 R 2 1
AR I TR R A a2 12 AU & A R AT S 1A R BT 55, 51 1) ARG 22
SRAE Hbs I BUSIRSD#H H AR EALE, J8 B PR SR Bk e i AR U 22 SR e 1k

>



Hbr USRS B A7 a0 AH 5 BE B AR SSRGS, 75 A8 RO 10 0o B 55 040 T
S A 5 e RSB 1 0 38 S AR I A TE AR BRI, AT 55 mT DU 43 2 AN R bR oK 78 4 % 5%
R 30 o) 42 81 0 T 3 AR A B LR Y (Munoz & Everling, 2004; Dafoe, Armstrong, & Munoz,
2007).

FEHE T HRBKIN Go/No-go 1E 551, Go AF 55 EE R A MR i A6 Bl th B IR H AR, K0T
B BRI R s No-go 45 I 75 LR H0 ] 15 B S L H: 248 R 5 o S 40 2019 ¥4 A8 (Machado
& Rafal, 2000; Sommer & Wurtz, 2001), X —id 2 5 KRBT 55 A f BR B Al AR ABL, (HANER
J52 B B6AT 55 Hh e .45 5 A L AR ) 3o R o A 70 SR PR i 54l A 28 5 Sl 46 2% 10 I AR B
TR Go/No-go 1155, SKERTT AL ah A& TR AMAE Bl TR fsem . [Fn, hitm
WeAs o 32 ST R UM AR, JalD S 865 P eh bl iaons 1 ) & BUAEAE AN R Z IR RE R, R
FI 3 BURBORAE BRI 5, 5 B EDURH 7 R IR 22 78 7 1K

CHE 52 A B B O AR RS G Y DL K A I 5T K B (Ross et al., 2011; Murty et al.,
2016), FATHUH, BB 51 R EIHL S ATE R B e R 5 B FR A RN L
%, DAH P TC X 8 il 2k, 22 RVE T 28 2> e ki s lin Li4r AR (R,
RHAIE S 2 WOE AR SN RS, RILHXHHE R WA EE R SRERE B
i, ANFEZIHLRG M AR, PSS S 2R AR T s il A R e R s
I, ST AP A M S FEER . BRI, S EAE R ESRENETH
BN RR S S SLHAT R, BRI RGNS R A R RIS, MR
SEIARACFIR TS s TN T HE % B AT S 2 OB I R R R KB I I
RLHEAT A0S, 0 SRR FE R, DRI T B RSB R A ST AR SR T R ARREAT =, (A
Z 00 LS e 2 2 P e P TR 55 s BB T T L 2 U HL A B e, 2
DR 155 B 20 7 3 R AT 75 [ JBEA T g S5 L P/ P AR R A 2«

2 L1
2.1 #iK

AR RITIUESL 24 BHARB N T 528, BAARIT, TCHRARBR SRR, A
SHFIERLS 1.0 WL L, BT 5. 2 425t IIZRH P R DUa R U e B A
WIHEASEIESY, NIRRT HLE 6 45 LU T (EAE IR . S0 2 44 BRI 1F A0 2 eGP
W, AR R 22 4, H B8 A, i 14 A, GEIAIN 22724297 & Sl
SERUR, BT RS2 5 BL TR 4 O 7 1 4 S N

5



2.2

KH 2055 SARIRBE. S IRBE)<3C8 A 2. &5, RN,
2.3 BT

S AT B, SRR IR R

(DBARBEN LI S AR 5, ARTELCERAT, WUk, T ERIE T L, ot
o 5 R A A S B0 T A P ORFF S R BB o () PPT IR PFAR SN TV 48 338 B S B
FE, WRORE R AR . (B)EAT TLR RS, RCHERINIG , TFARSES . SE88 5 gk ST A IE U SE 0
oy e SRR B S RBBA LIRS, ERLITFE.

TESLAHE 144 NRAK, BT E AT 24 G E AR IERRE . &AM
AEZAM BRI D: (DERRUEBL, ERERRE LRI AN ERR P —N (A
EBECE AR “+. - 07, 15°x15°HA), RN (A e e iRk, KEh
RIEEREE R E R (+ 7 RFI .« -7 RREH, “ORIXLRKIE), LIRS HTE
1250ms 2% 1750ms Z (W FEAL. (2) ) Bifr By, LRI KRG, Hibxfl#M(— N aEnk,
0.7°%0.7°4W £ ) 2= BEAL H ILAE P AN T REI AL B (A2 5.7°, AN 5.7°)2—, 23 1000ms. 7E
AR IR S, BESRATE H AR HBUE ROWENL H AR FTEAL S 17 S A BREAE 55
W SRAATE H AR HBLUE A E, MRS PENM BB A E, B HAREE b
w77 TR B B A A L o T 6 B IR AR B R LRSI I 5 7 500ms YRR
RIEAECLIER FOAE G, 130 R NERMETEE 2N (BT 500ms AR =y T IR
TIER R SOPR S BB S RE, 5K T+ 500ms 5 B % B SR M e T IE AR B, (EL g ) T
RE A T HZ IR BRG0Ptk il ko E R IRBE) o )BT B, RIT0H 2% 5 2 1E R AL
BEIRGHE REEE “ +5, -0 +07, ARRPIEMING > LER “+0, -5, -0
7, B PIHEIRIOAG S, # 1.5°x 150, B RERZR KT E), LI

1000ms.



.

A 4
F 3
v

SHERMB (1250-1750) KBIHrEE (1000ms) REEHB (1000ms)

Bl szainfe
e B R BT L S SR A A AR S5 v R S S LE A AR R P R e

2.4 LUWLEE

S R A B 55K SR Research 24 m) HF & 19 EyeLinkll 8 3k 2 X ER B0, KAEHA A
500Hz. SEEA KL EUR 19 JEF 4P Ron s B3, BORESIRIE %8 150Hz, 72 HF%A
1024 18 %768 14 5 . Wonas 5P RIS Z (M A EE B 75 em. 7ESEEG I FE a0 R VEAL
Bigs, R A IR AR ) 50 .

2.5 ER55H

o, MRAE LT ArifE(Jazbec et al., 2006) % Jo RACE R BEAT B (1) IR Bk v A2 57
b QAR HARBE R IAE — K EZIR A ARG (3)8 1 b HoAh 28R
ARk RN, MR B 2 /N T 3 IR B A« (4) MR Bk 7 22 B 8] /N T 25ms sl K T
100ms I (5) 1 RHRBEE AR K T 2055 T 80ms J2 45 T 5 T 700ms;  (6) 48
500ms-700ms [F {7 HR Bk R I At 1R AR (R0, (R K AN e I Bk o s T 1 K
A EEE K 7.66%.

(D& RIRBEIER 2. HERBE IS, i 58 — O f IR B CHS 55— DR Bk S
U E 43 b, e R S e 1 S [ MR B R AAOIR S, 2 AR BT 5 b U A A
I ) B Bk T Afy 8 s i ot B K g, T 26 g 5 P 40 7 4% 1 B8 7 8 5% (Derakshan,
Ansari, Hansard, Shoker, & Eysenck, 2009).

KH 2(E55 2K SRR S HRBE) <38t 2. 463, T E SN &y
GHTCR ), 3B IR Bk IE i % BR T ik . S RER, S BN

F(1,21)=97.00, #,=0.82, p<0.001; M FEMPEZE, F(2,42)=4.74, 1,=0.18, p=0.014;



PN RN EAER R, F(Q2,42)=3.27, 1,°=0.14, p=0.048. XH{T5% A (128 EAEH
HEAT MR ORI 4 BT ok BL . W AR BE AT & B, AH MW OB R B OE
F(2,42)=4.12, p=0.023, HME RIS RER, LIk NI IEmZ 82 T R EXH T
(¥1, p=0.006; TSI RAEP=0.995) KJih5 2% T (p=0.137) ) IE# R 2 7 A

Fo RIAIRBMES b, SRR AN R, F(2,42)=3.80, p=0.031. HMH LA
WY, BTSN BOERBEIE MR R 2 = T ORISR, p=0.017, TAETT 52 (p=0.108). *
Jil S TEH LKA T (p=032) M IEMFE Z R AL E . WE 2(A).

A
100 B ma DEN DERE
o o 280
£ 0. - 1 —
5 550
= i
H 80 -4
2 B 220
70 &
b H
60 iﬁ 190
50 w ' 160 A w
IR R i) i R

B2 RIS N IRBESCIR AR (A KON IRIRBEIER 3, B XOWE LR IR BRIH )

Q) KRB R Fa N H AR BEHIUITAS, S04 8 55— IRk 2 180 £ s 2B 1]
TEAF 3 170 AR BV OR300 B e TR AT ARG PO B ], LE PR S 1) IR BB s O340 5 B o) A8 35 S 2 £
R, AR, 0 I % 1 O R R (Munoz et all., 2004; Jazbec et al., 2006).

X RIEM IR Bk R T E S RE R, £% NN EFE
F(1,21)=70.35, p<0.001, #,°=0.79, &) AREkIE AR 02 2 /N F e 1) AR BRVE AR s Rt 4%
NAEZE, F(242)=2.16, p=0.128, ZHAEHWALE, F(Q2,42)=1.27, p=0.292,

G)E RIRBIEEEE: HERBE IS, Sl o8 — IR Bk R R . i dahr 2%
SEMLIT BR8P 22 T R (KA R I AR SE RS AR A, S i R D AT 9 4R AT i
BEAT AV o TEA S 1] M ke it i 13 D 440 1 428 ) i P2 280 (Jazbeec et al., 2006)

XOE RCIE B MR Bk W B B 7 E R B, S R RN AR E
F(1,21)=0.01, p=0.941, &[] ARk 4k B 55 fz v IR Bl e o 32 O 2. 38 22 s 284 22K
F(2,42)=5.67, p=0.007, 5,=0.21. F/GRI0AKIN, AT 5T B HR Bk i 41 &l 2

=t

&,



m TR ELME, p=0.015, p=0.006; RFHFIE A KZERAEE, p=0.995; 55

KA HAEF AR, F(2,42)=0.11, p=0.898. UK 2(B).

2.6 NG

LI 1SS R G RATH TR — . fERE 1 RIENFSIHLL R IRBYE 55,
Ky EER G 7 aAEA R IR IER R, S0 BE RS T IRB Y B, R
PRSI IR HR B v AR 01T 25 22 5, L o) AR A I 1) IR B ) et 22 73X
PR TR BB Z R R, A RIS AR R i R b R,
SEPHANAE TS AT N AEAEAEAS R R, R RN e HhE AT Y, T AR REWS 2L
MBS AT Sy, RN 2 A 51 1 R 8 (e B AT Dy MM fIZ 8147 9 B HRAT - MR Af o
WEUREL 18 (Gray, 1987), M P8 HIAT A I 22 400k 22l (0 SRR A Aot oA 5 1 R 6 A
55 BRI RSUE O T AR SRS 26 AT o 5 48 0 PR GS F 1 AUER M T LE B S
SR AR BT 55 vh 2 30 L L 2R RN 28 1) S5 A BE A R G- S 4h,  FE AR BRI AR 30 _E A 2R3
HH R B 22 7 T B A RO AR SRS R D AN AR T 2R B A BRI, AERGRUCR ] T iR
o, LT AU, (AR BRI B R I A R v T AR A A5 R
YRGS ML S A R 2] TR ER . S34h, ARSI ORI T AR TN
P ) B R A, (HRX AR I A R AR AL, R ARRAEARER .
Kubanek %5 (2015)38 53 #1L Wr A1l Bl A [R1 25050 R S AGBHIUAE 55 AL, 2Rt 1 X i —
PO B RN, T AR s A X BT SRS [ SRS o H AN ] ) F) A S AN A S AEAT
YT R W AN S, R HEAT O B S R RN BE O AL, T A% 1 A (]
ROSHEMRFREE, I T A EIHEIN T B9 B8 o ARSI &5 RAE —EF B ESCHe T
PRSI I, U A 2l AN A T PR A S AL A T T AL AT S A, B B Lk R
SN .

SRTNT, 45 T A S50 v 2l A0 A8 51 1 S LA IR B 2 2R 48 £ IILAE A 35 e 2 R 8 2 T
PP T R R R R v S LR e O A, RN
T MR 5 B 5 RS 4T 0, R R 208 o (B0, AR AAG 3] R e
M EAESHEL RIS I, B T LRSS LR 51 SN TEE = H AR ik se
PREFOLAG L B 53 B We 2 AR SIEH: P o 30 P 3 T (R 2R 0 345 s 2 4 47 9 55 PR A e PR LE
76 7873 B 25 P R P S I B8 T AR AR SR IELAE 7 SR8 R il A e i < e



Jih AN L 31T ) Go/No-go AF: 55 i ) HR B UZE R AR 1o X — i il

3 S 2

3.1 #ik

AR A 2 S0 SR IR A5 RN, PR R SIS 1 R R 1 R, SR 2
KT ZHE58 1122 A BHAR. BEBPAN RS LE AL B LN Td e, ZEak
AT 2 AR 57 R B SR A0 45 R, DR S 2 RAE SR 1 SE i — R R AT Y
3.2 WGt

RSB R R RGBS 2. . BRI A Bt
3.3 XWEF

BRI N A B, TR )R (DR B, B E bR L b
FLER=ALZR—ANEGT “+. -1 07, 1L5°%1L5HA), SRR RELR (47
RFEZ. “ -7 MRREN . “OMRETLKIE), ZIHEFEHLTE 1250ms 2 1750ms Z [a]).
QR BL, KR RIG, B E G E AR/ TTE, 0.7°x0.7°4 f1) BEHLH IAE
PR RERIALE 2 —(FE M 5.7°, 4 5.7°), 2B 1000ms. Fiadh s B 28R (N # i
HARARBE) Go /1%, 8 103K No-go (L5 [TEM). 7E Go AT+, BERBARAE R 5 HAw
g, SERIIRES I A e W EE H AR, IR H AR 8000 2 15 6 5 R PGE B AR T e
fiE . TMTE No-go £S5, WESRPAXLEFIWr it HARBUE S, 2R EM e, B3 HARH
Ko NARAEA R E I RIS 22 0 DS ) 7= AR S, 7 S50 rh AR [ 368 7 5 L PR 4 7R S
R RIAEA R BEAT TP (B)SRIBIT B, RIBOH 2% 5 SR IER AL B 2 IR BHE B (i
“+5, -0, +07, REXMIEH, LLEM “+0, -5, -07, URINEER, #N 1.5°%1.5°4L

), S 1000ms.

LRHTE (1250-1750)

R EIBrE: (1000ms)

RUAHE (1000ms)
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K3 semeiif? (LR Z i)

e BMRUOTERE, BREXZMBWUES “+. “of “o=MERFIMER—A (FRFRRER. BT
E) o B BT RIS SR R S AF R No-go [ B2 F) TE R AR R (4520 17 0 SIRCHE €1 /N 75 8) 6 16 HA BLPE B e N
AN, Pl RBEATER AP RIED “4. - O"HIMALE), RURMIEM, 78I RSALE (b IE) AR R G e “+57,
QSR I S B VE R IERR A BTSN, BSOS R, WA H AR R AT () “ 407

AP T EREAT 24 ISR 144 DOERGRES o B iR 58 B — R Bk 75 2272 )
BRI JE B AR AE UIERS AU, 95 R NEAATERE 2 . SERSE G,
MRAE BT 70 Bh T WA B 1 S 20, R 5 o0, fm 20 JG.
3.4 KBUER

[F] Sk 1.
3.5 £RE5HMH

TR ARV [F] SR 1, ek LR P a5 4 0 1 7.17 %
3.5.1 BEARMIETRE

X K Go SLAN No-go S IERZ AT SR R G M= 7 200, 45R B
RO 4A):

(D)Go RBEIERR . LM TN AR, F(1,42)=0.72, 1,=0.03, p=0.495,

(2)No-go X N IEHf Z (S MBI AR 34 R N BE g, IERRZR Bk, B8 Jkag): 2%
WrERN R, F(2,42)=3.55, 7,°=0.15, p=0.038., F/aal KM, EINHEM T IEMR
BEETERELME NIERZE, p=0.035, MET5S5%E(p=0.266). RJil5LREK
R I IER R 2 F R 5.3 (p=0.072).

wo, A 370 - B

90 T 3 340 - ﬁl»
gr; %0 2310 1
i o
E 70 2 280 -

60 250

50 220 A : :

Go No-go 2 &Y LR

4 Go/No-go (L5554 R (A XONRPLIERIZE, B XONIEH Go S RL BRI R I

3.5.2 ERIEFRRRBEBAHAFIEEE
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FE IR [ HR BRI No-go S AT 55 Hh S B2 IEMf 240 25 hd v, T 4945 2R 5 DMERIT 7T e — 3.
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Optimization and asymmetry effects of reward and punishment on control
attention: Evidence from eye movements
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Abstract

A wealth of research shows that positive and negative reinforcement critically influence
behavior. While it is well established that rewards and penalties can strongly influence
mechanisms of executive control, it is unclear whether these two factors exert symmetric or
qualitatively distinct behavioral effects. In the current research, we conducted two eye-movement
experiments to investigate the influence of monetary reward or punishment on attentional control.
We employed these cues in pro/Anti-saccade tasks in Experiment 1 and Go/No-go tasks in
Experiment 2. Crucially, we investigated how either a reward (also referred to as “gain”) or
penalty (also referred to as “loss”)influenced inhibitory control in the following trial.

In Experiment 1, participants were instructed to produce simple pro-saccades or more
difficult anti-saccades, in conditions in which they received a reward for correct responses or a
punishment for incorrect responses or either a reward or punishment. The results showed that,
while the accuracy of the pro-saccades was facilitated by reward, the accuracy of the anti-
saccades was facilitated by punishment. And the velocity of pro-saccades and anti-saccades were
significantly improved by both reward and punishment. In Experiment 2, we further adopted the
Go/No-go tasks to explore how reward and punishment affect attentional control via exogenous
parafoveal visual cues. This showed essentially the same pattern of effects as Experiment 1. For
the Go task, saccade latency significantly decreased when rewards were given relative to
punishment or no motivation conditions. And for the No-go task, accuracy increased more in the
punishment condition compared to the reward or no motivation conditions. An increase in saccade
velocity was observed in the no motivation condition, similarly to in Experiment 1.

In sum, the overall results suggest that both reward and punishment can facilitate the
oculomotor control, although the findings reveal a striking asymmetry in the effects of the reward
and punishment on behavior. Specifically, positive reinforcement appears to improve approach
behaviors, while punishment influences inhibitory behavior. These findings suggest that the two
forms of reinforcement are distinct in their influence on behavior.

Key words control attention; reward; punishment; motivation; saccade
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