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WE  TAWHERAENMET EE TGS, W AKX S X TARNEFEN
A A EE E X. Go/Nogoit R #7Stop Signal it K (12 1k 15 F 36 ) £ A 5 AT 30 4 45 ] B\ Ao w2 2Ll 19 2
S5 96 K. £ Go/Nogo st R o, B AT Go il B 8 #% 48 KB 77 % Nogo Rl B A R R, [ e, 29 R B AR AT
A0 AE ] o R BUAT O F AR T RO R B4 2, 5 B 78 3R BUIT G AE K M A B S 49 4T B AE DLHE R IE B AR K R
WTH. 7—7H, FULEEFHEAERBLIHEZAMELET AR, UARIEHIRAE K L950%1R K & o 12 1L T 7
SN50%TR K A% 1 5% T, AT 1T B R BRAT 4 40 ] 45 1 o BE W 4% AR 45 5 RORC B A T B iZ e AR K T A R G AT,
FEAEUTRGoOR M XA FEANEILE T ERMEH B TE. ST, KRFAXATINT X
Oddball 5 R DL#I A R 5 & b3k T4 B &, TR & o RGURBRAT A 17 ] 15 ) o) BE B0 42 & AT A 48 i A 2 A
BIAT. UK MR RO 5##E RN N £ BAT A F 1847, Xk $#0ddballst KX E4GE £ 7 UUA T34 7 ' BB A
(1) T LU FAT A 40 ) 42 4] o ik o AN 0 2= 2 A 0 (DL AL 2= 52 4 41); (1) ¥T BUAL T8 S A P AT 4 10 4 458 1 B
#ve [ & (DANE 48 B K052 B A fAL); (1) T DAJR) T 4 Bk e B A 5% A 78 (LA JROKE ik fie 47 f81). 3% 8 5 A i # Oddball
TR ZMATAANMEFRRARELD AR RGN ES THOFEFE F.

KRR AT AT 3= ], Wik #Oddball s ., KA B KA, Go/Nogo it 3., Stop Signal i 5,

AT N #0141 #% %1 (behavioral inhibitory control, BIC),
WFR A S RLAN ], S RIS B & A 21, whEh AT
AR SR . ANE AR BT 7 A,
Kot T AN PR B A Ak B R L A AT

AL, AR ST T BRSSO R R A%
FR — W B iy S5 o 1 ) 24,

78 LLAEBIC B 5T, B 52 3% 4 H Go/Nogo s x4
FStop Signal it = AFE A S EAT 451>, #£ Go/NogofT: 55

T RE ) — A~ H 27, I 2 TPl A 247 8
e T NS it BAT 2R B AR, JF HLAR
AT BEAE AR A i s b, R R A 2 B Tt
1 3 s b S B p AR F . X AR AT 94 i e 008 K

rhE R B A PIERE: Go Bl N Nogo . #il &2
AR 2 Go R BN IS AT B PR A S, T
Nogo il B sl 45 5 RIS, BRI AE XS NogoH
A SN IR R B X e L R AT g i 42

Sin Vitae, 2017, 47: 1065-1073, doi: 10.1360/N052017-00125

SIAMER: N, RETHT, ML 5. UL REOddbal T SAEAT A4 d F wI I o e N . op AL AR g, 2017, 47: 1065-1073
Yuan J J, Xu M M, Yang J M, et al. The application of the two-choice oddball paradigm to the research of behavioral inhibitory control (in Chinese). Sci

©2017 (RERZE) ZEiL

www.scichina.com


https://doi.org/10.1360/N052017-00125
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/N052017-00125&domain=pdf&date_stamp=2017-08-01

FEINAR &S % $ Oddball i 3 AE A7 1 il 425 1l WF 7 v 1) 12

1M GoFlNogo 261 2 (B FEAT N B #h & AE B4R b b 1
2 5 M A A S B T A7 R b 4% i A2 Go/Nogo
1E 55 e KA s AE T 815 5547, ZEERPHF 78 FIEMRI ()
WA AR T2 (NPT AEAE AT SR s 4 s B e
Forh, B AR %0 2 B N Nogo Il AE 8L, o
544 Go Il ¥ 5 Nogo Jll U AT I SIS 58 b, AT 32
9T B FR AR, B, 150 A AT S 0 4 ) AT
NFFRARAUK T Nogo 25 11 5 Go 2% 1 AH LU IE 1 22 11
BT RS 4 BF 7K W 2 Nogo 2% 14 A E Go 4%
A UL BE v ) R R AR AT O R 45 1 R AT 9 K
PO B 2 THUE ST BH, IE B R R BRI — FR AR A
AT AR I R BUE A L, 15 Go/Nogo 2k 11 2 [A]
MR E R AEZD Mo AR EEEEAIEITA
SEHHE 1 o UL X R U0 A 73 Go/Nogo T 45 & i
M LONAT Dy 4] 428 ) ol B I AR AE SR AR 1 AT
P, S EUE S RS B B D R e,
TN S NE A 1 A R s M B 5T AR
Go/Nogo it 30 HF 1 Go [ N Fif « Nogokh i & b ) S i
IF DL R S R A 1R AR AT N S4B R, 45 R IFR RN
Go X . 5Nogo /X N 2 [R5 iR A7 (E W 2 22 . R
A I XF LT Nogo 2628 T R4 1% ) B2 1] 5 Go 4%
A TR s S B TR P 22 S, A G 22 S A AN [ 9
Z AV EZ I T, DRI SRR TR 1 B
FE, TEARES R F BB DL T, Nogo il I I A 157 [ B i 5
Go il R IE M S S B HL AR B AN & AT vt o
X, EIRIEHEIR R, Go/Nogo i AT N 24 Tk b
FEA B REA Rl 9 B A (AT 4 S HE.

5 Go/Nogoyti sUAfl Lb, Stop Signal it =0 (Rl 5 1E 15
SRS E T NI FRBR. 1230 2 A N
R (Go trials)Fl1 1% 1134 ¥k (Stop trials), AT A k¥ 6 &
SNAF 5, AEAE H i D8 ik (1120%), ONAF
52 A R HE T IR T, TR R A 22 E
15145 5 5, &b X SO 5 1 e e 4 [ 1,
SRS 4 b ) R TR )R, R4S GRS S 1)
F (stop-signal delay, SSD), A& 1% BRI 5 3 T 7€ HO EUE
T LA G R, £ SSDIME T K, #F 1R T g ok 1k
XTI AT 5 A B B, PR T 4 R 22 T e T SSD
HIE Ik /N A AR AR 25 5 TE A 2 1, AT 3 B0 TR 26 11
AP LN T 0 e 4l A SSDAE, BF 7T 2 il fi
FH B Ao 125 356 489 5% 35 32 s SSD IEL, M T 43 #5 3 7E K &4
50% 458 10 R G5 1k SO EH T R H RS
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T2 SSD, 28 )5 K Go S B2 I [] ik 25 1~ I SSD ) %
EAE AP 4% 115 5 S BN [A] (stop signal reaction
time, SSRT)!"". SSRT R Ay AN A7 Ayl 4% il 66 A1 (1117
R FEAR: SSRTBEA, 2 B4 (AT il 428 1l e
e 55,

{H Stop Signal 7t 2 7E B H 47 94 il 4 ol BfF 5 I
I AEAE — S8 PR, (1) Stop Signaliu X FH i+ 5 FSSD
38 2R I L 2 B RN R T B 25 AE R i e NN
€ 1), HSSRTHE i BB A K. 24 Rk, SSD
(RS 6 1 5 AR A o B2 1 150 B = 2 WA . 15 SEER B
Bl (¥ NI IR AS R, SSRTZ 4 T-50% IEffi 2%~ 1
735 SSD 5 Go S N b v 15 2 1) (Al 4 b, T AN 24T
Dy i ) BRI B AR AR, BT & ORI AT (A A
SSD It R FH R 2 46 B0 5 10 FE bR dE AT AT J2 AN R 1Y, 31X
{5543 SSRT 1 FAE 3= W 14 58, 7E AN [F)0F 5 2 [a] Bk = A]
ELER ) e Ah AN AE 50% [ 45 1k vk b sl zh 45 1k 8 T
HREIRA, 78 LRt 70 R AR AR R RE SR, (i)
IRAEH2 1 50% 8 IR BRI A52 1547 N IROBE, AT 25 Te i3
BEIERA SR bR, TS AT 55 AT N2 fehn il T 5
Y, AT A o) B2 1 B AR 2 5 ARG AR s R A1,
(iit) B TR ONAE 5 A L AF S ) T g AN
7], 45 1645 5 AR 55 s 10 A5 5 BT s R A 2245 5 3 A
HERR B2 BT RONAS 5 I R EBURIRE . Rt e
] Fhp 22 A B B B e S T B, A7 LIRS S il R B4
A 3 S 32 B S T R A SR 9N T (i g
fy SO ) 5 v 4% ) B9 e R A
FU 3 8 1R A A5 1B A5 S B ERP sk 22 % B B 18] 55 _E
IEAE 5 P 175 A ERP [ J7 14 5K 3R A5 A0 X 4l 14 1) fii B8 45
UL A0 T R 22 S D D R T R SRR T T 4 i
TEAR B ) 22 S, LT M LUz K T SRS OBIT B 15 K 1)1
K A 50 (v R AT a2 AT
KA A e S L, BIE SON I O & S
5 TAT LIS S, A R4 IR Se ) B R 24T
FIREAS 247 S A ). 7R 0 S A v e, BE AR R )
BTN=p B | DANE =B i W SO =R Y | o 1 SR A N
P AR AN I AT ) B R S R,
(IR E SN B 1 & T W AU AEAT Ak AR i R
[ FE T P AT S A i 4

BT, OB B SR B AT AR BRI 2 R AT RE
B, AT IIEE SRR bR BT RS B A, DABE ) S
55 285 RAT NERE SCHF; A, e N si e it AR 5
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A N R fiE T v, JE G e 20 A BB IR IR IE . 1
XS T, A0 740 2 811 Oddball it 3 ik
Y T A0 IS E R PEAT D 42 ) 9 X% B Oddball
o, CE TR R, SR XEFEOddball i X FF 47
S 1A DG BIE 9 REAE — i R BE B R i 7 el
A AR Z b (),

1 Wik £ Oddball i 3 & HAE 55 1t 57 70 M

28 #L.0ddball i 2 A2 7E — TS 46 H BE L 2 30 [F] —
TR B8 T (Y 7 o R, A R R R SR A ZE R OKL B
Hh, R 2 1R RBORR 22 9 b 14 1 3B (standard stimulus),
/KRR (10 ) AR 22 Mg i 2 138 (deviant stimulus). i 22
SR ARE 267N T 30%, 38 20% 75 A5 b v SR
HEZ KT 70%, i % N80% A 471, #E £ i OddballfF
25, WA AT 45 A2 B 82 /NEE R E bR 1 B, B4
225 T B B 0 A e e e 7, B i 2 T B A
HPY, Wk B Oddball 6 3% H 28 # Oddball 75 5 5 45
K, B HIH TR LS £ % (mismatch negativity, MMN)
I I BF T2 T-20084F 1% Yuan2s NP 54 4 J5 1E
TN B AT g 400 ] 42 i) BFF 70 403 48 3o e 4 1) Wik
FEOddball 78 7 2SR A 0T 55 A 52 2 A s AR 26 b v 3l
ORI T ARE 2R i 22 70 5 415 JL AT R A i 1, AR ) 7 b 3
Tt b B 5ok b (7 o) 3 S i) A ) A R AS D 4% i I
T v SR BT X D e e AT SR AR g T AR 2
SR T K I D e B AT 3 AR ARG DR I 7 AR A0 6 11 i 2
T B, K T ) sl R R I R A o4 3R

C k}[ﬁ “p» @
JoE:30g
+ | e R I
R + I @}ﬁ “«p» g2
gl +| m=
mEl o+ | e
R

x’gﬁfs@%—

{1 DIC A5 42 B AT e, DA T A R Xl 22 SR RE A8 H L
(B L. Rk, e 22 SO L 5, T 7R A AN
DLEAT D9 S AR 2 A 4 1, AR 7T A 1 B0 22 3R Bk L
o TR SRR D I 7 B ] 328 K R 152 26 1y b 2520 g
el 22 SR 5 o oA R G 2 ) A e LI 8] 5 B B I Af
22 50 W] CLE AR RAT N ME B FE AR, I AT B
[F] B 1 S5 i H (electroencephalogram, EEG)ak ) Ag 14 fi
4R 544 (functional magnetic resonance imaging, fMRI)
KA. 7R W, Bk OddballiE AL G A5 T
AT A4 i 7= A2 BB AT AR AR 2
SO LA A 50 355 s B I S8 38 (RIV B B2 B A 4, RT
cost) FIl S I 7 iff 2 1A e (BRI v ff 2 AR ()
X i 22 5 SR B 7 ) L R Bl 2
W BIAT Jy 42 ) B 70 o T P 2 02 W At
FRIAT Dy 0] 2 1) B B 55 . (1) A5 vRE M 2R AR 8L AT 2
T, B AT A 1 R/ th BE R AE AN A AT 9 4l
P Zhfg. R, B A 5 AdE R REA I 2 8 2% 14
AR ] B4 Y 22 e, SOBE I AR A PR Kt BE AR 9 A A
AT 9 RE J1 0k 58 1A AR bR, JF H A IESE 85 1%
S JSE AR 6 4 55 47 9 4100 1) L 12 AR 5% 0 Fi P35
7 T S ORI (i) Hh T 129 2 SR i xd A o
TR s 22 TR ) 75 AT AT 9 SO, HLASAK T 17
J32 75 305 BB A0 B2 5% 2R, DR I 9 A R G S TR A
R AR B R 28 R AR AR L A 22 AR KRR B B R ST
T B AR HE A BB VST BRI Z BT, AT A 45 S 36 45
RIRRERIME— VRS B3R .

EARERERE, STk MR EOR 847 9 0

B 1 Go/Nogoii=:(A), Stop Signalii :(B) 5 Wik OddballiER(C) M ELS B FE R ERE
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P 70— BN AT 30 45 ) 0 4o 228 Tk A -
R TS A 224 (] 272 o S f i XA P 0 5L [l
T g i [ 4 5z 2, HE AR LA BT 41047 9] (anterior
cingulate cortices, ACC)"”"\. 5 fiii A% (1B 72 45 6 — 5K,
K AL 48 5256 5 30 (R Go/Nogo 7 20 5 Stop Signal iz 20)
FRIAT S 300 1) 32 1 BT 98 26 W1, ERP R o BN J 23 S B
TRl IR, FLE LR Sk B R e AT AX B K, R
AR T 54T R M LT IE B X siacc
P30 I B ) 42 1 i I, b T 43 A ) = B AR
FE H e X B AT R e X, R AR IR S ELAE ACC, M HE
FH B 2 R F AR 8EOddbal T8 2 AT 7T 2 1,
ERP A [RIN2 8 3 76 B DX B T3 X 23 A, Js2 I Al 25 i %
(deviance detection)” ", P3MAFAETH X, it T TAEiC
A2 P 5 R R YR P P 43 e e X SR e 43
T AT 1, X% £ Oddball 6 2T 75 & [FIN2/P3 B 4 11 3k
iz T 43 A5 5 R R AT A i 4 B A4S A T 43
Hi BN AL, 1 5 2 #Oddball 3 20 FFN2/P3 1) 3k 2 43
AFASEP2 {54, Yuan® A\ PR W%k £ Oddball i
SBIF T AT S 90 1) 2 ) 4k ) 2 S8 ) AR 0, TE 8 1k
A7 9 00 1) 42 )R S PR N2 98 B 1 7 rP o X 5 R IX B
N AL, Yuan®E N PO # 48 A X% R Oddballiis
AERPH ARIR T 1 18 48 AT MBI 42 5 B SR . 48
VIS0 WAl IRU PN AR h P )NS5 e
I H B AE 20 - e [X, T A A g X2 A 1) - B P32
A7 AN B0 AR bR, X5 80T R AT N
1 42 4 A O N2 AT P3 L S AT BE A & ik
A, WU B Oddballit 30 HT I & 14T Ay il 2 il AH 5%
0 B B 43 5 Go/Nogo i 2 N iR 5% Bl 43 5 A A 8L, 4%
TR, Rk B Oddballin 2 E A AT i 4 i (AT 5
R INFEE . REAIT NHRR, JAT N
TR 7 95 N B, 3l T T R AT e
el 2. 9F B, 230N A LR bR 0 RO R B A
g5 S 16 7 3R D 52 BB v 4% 5 sl AR BT 1 T30

2 Xk EEOddballyi SR 7847 A 41 il 5 1
3% Fil 2 451

2.1 TN AR R 2 R S O AR 22 e
Al

BEAL OB RSN, BT A2 TH A
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SR, ot XANIE 24100, 4T 4 R H A L 55 4
LA 5y B 3 (138 B X P Kochanska s A PO 7T
T, EISTE22~33 A I L B AEAT N A B IR L
ST FTA J TS T (RS 0 BB 1% SR ) BRAE R A (4
FOUEYE TR, 76 M _E RS W B AR I L T, TR
X G AT AN RE D IR B R T Y, R
M, % B N IIAT 30 il 42 ) T 66 1 &5 78 se A 75
7150 30 0 1k ) 2 S IR O E E H A 7T . Lige N
1 il Stop Signal ¥ 2% 47 A0 il 42 il F) 4k Sl 22 S 04T
THEFE. SRR, TEAT7 NI P IR & 1t
B ZE S, ABIN A5 105 5 B L P AR B 55 i i 4%
1) DX 33 YR O . R 1% 45 SR AT LU NI B )
SRR (AT AR B B AT N R B, B R BT L
M 2 AR, (B AT I AT N
ZES, R MAEBEAR MR IEARE | XTRES
15 1045 5 Yu aUA B (R o5, U R SSRTHE i
JIPR 5 RBUEA LA =P R G R — Fh T 4R
B o R B2 AT R S R AR A S 56 S AT S,
V4R A 7T R T LARR I B AT A 40 1 92 1) 76 47 2
e 1) 2 5

£ T 1, Yuan®s A PMd H X% $OddballiE 28, LA30
493 4 852 (AR R 2 A N AR SR F 7 4 R AR A
PR FLAT 4001 2 ) Th B 75 AEAE R B8RP ) 22 S
. SIS A0 5 4 4 B (block) 3£ 400K I, 4 block
P IS i 22 R B 2R LR 75% vs. 25%. TESRER
T AR R A E SR A B HE AR R, S B B TE] 5 SR I ERP
FARE A A B . SR EI, (1) B
22, A R AR 1 X i 22 T SR S B B A v o 3
1 5 N 58 I 14, FE 2% 5 HAR RV Tl SR B0 I R R
5 2 T ) 2 s (1) 3 L 4 6 i 2 R B s v
T s S B ) H B T 3 AR, L5 A SN R AR
Hr (B ZEIR 8, RT cost) B 5 25 K T Lotk 53 Lot ik ot
T 14 R S 4D S5 I 1) TG S 3 2 S5, L I8 4 o 22 1 3
(1 J5 IS BRF 18] L M 1 B K5 () 76 o L s -, Lotk

Be i Lu 59 4 T B A 0 2% I B 3R I BE T R s B AT D
FIFEHIIN T, BRI N2 RS P3RS B 58 4 )

T ORSUTA BE K A . B L M LG 0 B S A (94T
i dlge 7. R gs RAE R, XUk FEOddball 16 B
SR AL IR B LI 1) 45 B R 5 g R B8 S B AT Dy 0] 428
il Be ) AR 2 5



HE R Edr Rl 20174 4748 104

2.2 AR N AR ) B R R RS AR 46
1

AN TR B, NS 4506 s S5 4 42 41 Th g
FAEHEE WA EAEHPY ARG AE ERZ
g%, A RN S A ZE 0, AR R R B I 2 2 B A
WA AT A 42 i OB 8 A 78 48 YuZe AAGo/Nogo
U T T, ASOFHIEME . SR rp vt 4 75
SHE TR RE, 3 1R I fd P ERPHE AR 1T 55 A B 05 45 9T
TR S R SR AT M ] R s 5 BRI,
SO TE i FLJZ TN ER PR 57~ 15 48 X6 AR 1047 9 4 i)
P i B A R, AT TR bR T AR R IR B
F 225, N BEAS R A B A BRI T 1S A0 25 B R AL 2%
AT R4 SR O T FE L MR FE 1% 28 %47 e A
4 ] R B, = B3 4 N 1PR B WL $Od dbal 3 5 ik
177 — TSI A2 O RE 7 b I OR i 22 30
BB N85% vs. 15%), FrdERIECH — KT 1 H AR
SR, 22 ) oA fuob i 5 IE MRS 4 B R %25
gk SCUGFR PRI 5 AR PR ) 22 S R AL VR AR
oL, &5 JER B, M 22 FOTS R T I 3 AT SR 4%
RS, 12880 AR R R IR A A R o X N2 R S X P3 Y
), BAE GRS 28 RN, Bl st i 22 3 80 e R AR
W G OK . XA 7RG G 28 AT A A o e R
FIRE W . 5 R BRI AR TN
P2 T e i) T/ H.

BBk, T HEBR 1 48 64k 2 B AE B4, Wang
2 NPVJE Gt 7 R A BB v 1 O v, AR — AN B
AR I — PR B4 46 i 22 R DA 23 2 R A I
SERBCT AT AR s, F AR ik s LR e T
AEABL. SEE6 25 TR B, TC e Rl 2, fm 22 ) I8 5 30
TN T F 2 A KR TE AR R ) R R, R R
TR S SN 5 TR A X — 2 RNV
PG 28 T MR AT il dl Dh e st 74T N %
SCHE . I OB B RN 55 00 E R A R B A3 AT
BE— BB AIE T 97 T g 6 T AT A 4 ) Sh R
PAEH. XL FEOddball i 3 T 2 WAT N 2= RAEAT
S ) 4 O R O R, TR B S T T R ) G SR S
Wi A5 Sy 00 1) 2 1) i 9 0 T ) F R AR B T S R A 1
PRI, LI 70K SR R FH BB T 1 7 7 ERPH;
AR, FEAF B Herb o3 AR s AR B2 B AR AR 5 7

1 8 03 ) A DR /DN A 2 s 22 8. o TR S
it 222 ) T8 ) M R 25 % B 85% vs. 15% LA 78205 K AT
SRAMEIIN T 45 BRI, TCAe 1 4 8 55, 2 )
TR IR P sz 2 B[] 259 I 3 K 1 7 A %6 B 38K T A
ERN AR, FE— 0@ I 256 AT R b 78 i
SETAT A E A I AR, B, B R N R
A (RT cost) 5 77 9 [X (K1 P3 35 I A7 76 55 2 A 9%, [A]
LC AT HE VR H 7 i 6 1 1 4 SR A T SR /NI P R TR
5 T K (1 s I TR AR AR R 55 R 47 R g il g AL X
SEIE S BE — 25 R, Xk B Oddballyu s ] R, AL
b B AN A AT A ) 2 g B L7 s e R R

2.3 W5 O A A SR I S 43 DA R A

— MR UL, X TR R, 5 A A R 2R R Re
Gl RARRT W B, AT RE < 5l X R R H
R A e, T P R 1 T o AN AR
PRI PR T T RE R M MR T IR R R INAT A
A2 1) S . — S A S 7T s, WA 2 T A A
HH 2 B 4 2% L) 4 il ey 22 1T, dm ek, — 2
Tt 7248 FH ERPHE A S 30, WK AH 5% 2 2% £ R M W HE 2
0 4] 1 ) 42 1) Bh BE R (E AR TS A R T R
SRR AN A Xof 5 J0H R 2 28 2R AT A il 4 1 6 008 R
1. PRtk Zhao®5 N BA3 144 W R 55 1 R 27 AR A3 1 44 AN
SR B4 53 1 R 2 A R, BARUE R Oddballiis =0 52 56
J 3, PL275K F JHAH OB A 1E R m = L, 279k 5 &
TG 5% B B A S o 44 SR BSCER 7 A2 75 B 0 > A
o MHAH 9% 28 2% (14T D 30 il 42 1l 6 7702 75 LA IR
(AN A7 4 il 2 il B 0 BE 5. SEEG A 24 2 Bk,
TGN HELFE 1704 b v )R 304 i 22 B (RE R
85% vs. 15%). A6 [ XU B Oddball i = 1) # 7E it
T 55 Hi R v ) 22 S 0 7 VA 2R AL, 45 R W,
A O] i 22 I e N N TE) 2 8 3 K T HOHE AR R
BB T AR AR I TR 1 S R AR AN 5
Bl AR ); 0 B IR A Al ot i 222 o) S8 P e 2 I S 35
AT IR A 3 1)l 22 TR 3 s LN T 7 4 4 ) A
YR S 3 s N7 B G i 2 2 PO SRR T, R A R T
fe 2 BRI B MR 04T P 42 1 e 0. 1S 2 1
SR 1) F B2 3k — 25 3R B, XUE FROddballin e A 4%
P RAT A ), H LR BB AR AN Fie b i R O
17 i 4 1 e 0 A2 4k
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3 ERFMEMAREYE

EIR EIRUEHE R B, Xk $O0ddball i AT AA 2L
5 R FH R B0 B AN AT D9 4] 4 ) D e A s
K2, (e e e Se B A i R I RR 5=
B, GnfeT7E SR B8 B 1T 2 W 78 4375 RE FE 4 ) B S 1 A
FRZm. BT I I R R, AT M 45 R R
PAT AT IR B S AR, 7B E e R SR Y
AR AT N, 1XAE 1T A 8 F Go/Ngo v 3 FlStop Signal
I FEAT S 0 4 o) ) R o S T IR
7EOddball it = H, B IS i 22 T A 26 22 5 DA
A g FH At 9 0T A7 D ) 45 AT ) A AT T AN
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The application of the two-choice oddball paradigm to the
research of behavioral inhibitory control
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Behavioral inhibitory control (BIC) refers to one’s inhibitory control of impulsive, context-inappropriate behavioral
patterns, which is of vital importance to humans’ adaptation to the changing environment. Go/Nogo paradigm and Stop
Signal paradigm are the two widely used paradigms for the studies of behavioral inhibitory control and its cognitive
neuroscience underpinnings. In a typical Go/Nogo task, the presentation of go stimulus requires a motor response,
which however should be suppressed during Nogo stimulus presentation. As a result, behavioral indicators of BIC and
its inter- or intra-individual differences, in most cases, depend solely on the accuracy difference between Go and Nogo
conditions, which is sometimes insensitive to inhibitory processing. Also, it is difficult to control the obscuring effects
of motor preparation/execution on the interpretation of BIC-related neural activities by a simple Go-Nogo comparison.
On the other hand, the stop signal paradigm uses a staircase method to vary the stop-signal delay from the go signal
to the stop-signal, to manipulate participants’ successful stop and erroneous response at around 50% of the trials,
respectively. This method is used to compute stop-signal reaction time (SSRT), an index considered to reflect one’s
behavioral inhibitory function. However, this method sacrifices the analysis and the interpretation of accuracy data and,
again, the stop-signal paradigm meets difficulty in controlling the contaminations of a preceding go stimulus processing
on the neural processing of the subsequent stop signal. Based on these considerations, we introduced a novel two-choice
oddball paradigm for overcoming the limitations of the above paradigms, and for the acquisition of more comprehensive
and sensitive behavioral markers of BIC. Using reaction time cost (RT Cost) and accuracy cost as behavioral indexes,
relevant empirical studies have shown that the new paradigm can be validly used for the psychological and cognitive
neuroscience studies of BIC in the following three domains: (i) to detect inter-individual differences in BIC (e.g. sex
differences) by both behavioral and neurophysiological markers; (ii) to detect intra-individual differences in BIC as a
function of internal state changes (e.g. emotion); (iii) to assess the impairment and the functional plasticity of impulse
inhibition in drug addiction (e.g. nicotine addiction). These evidences suggest that the two-choice oddball paradigm can
be widely used to assess behavioral inhibitory function and its variability, in the broad area of psychology and cognitive
neuroscience research.

behavioral inhibitory control, two-choice Oddball paradigm, RT cost, Go/Nogo paradigm, Stop Signal paradigm
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