INBRFRFERHE AR E  B=0 4657 2016 111-117

PO #EAi B B 12 35U ) % B AL B & 35 5 Tl vl 2R o0 B

[LE R N S 2

(20164£10H 6 H=#1)

The Relationship Between Conflict Adaptation Effect and
Conflict Processing in Response Preparation

Mika Nishimoto

Abstract: Performance in the stimulus-response compatibility task is affected by the
compatibility in a previous trial. This conflict adaptation effect was explained by the conflict
monitoring theory (Botvinick et al, 2001). Reaction time in an incompatible trial is reduced by
cognitive control elicited by conflict processing in the previous trial. It is important feature of
the theory that the monitoring system detect conflict at response level. To investigate whether
conflict in the response preparation process would predict the amount of conflict adaptation
effect, I recorded the lateralized readiness potential (LRP), and tested the relationship between
its amplitude and latency and the conflict adaptation effect in the Strop task. In addition,
because it was reported by recent research (Braem et al, 2012) that conflict adaptation effect
correlates reward sensitivity, this study aims to reproduce that correlations. Results showed
that no conflict adaptation effect was found in response time. The amount of conflict adaptation
had a positive correlation with individual reward sensitivity, especially the Fun-Seeking factor,
measured by the Behavioral Action System Drive scale. LRP onset latencies were not longer
for incompatible trials than for compatible trials. In addition, mean amplitude of stimulus
locked LRPs had no difference due to compatibilities, and did not correlate with the amount
of conflict adaptation. Thus, this study did not show conflict adaptation effect nor the effect
of compatibility in all index of LRPs. Future experiments are necessary using other cognitive
tasks which could arise robust conflict adaptation effect in reaction time. As for second aim of
this study, correlation between conflict adaptation effect and individual reward sensitivity was
reconfirmed. It suggests that the biological reward system is involved in the conflict monitoring
system.
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T2 % BYIBITT 572012, HEL ZHKRO %
WIS F G B RN R ISR S 2 BRI D 7 2

R, AR AR S R R T 2 0 — i

ELT, UToRERBEICL)HFEEZZIT,

BHERH HABEN (EMIEEHR), FKET,
W, hR Ok

T, NEBEHRzBRLITAZRELLTHWDEER
S5NTBY, ZOREINIFEMHIE (cognitive control)
EIPEN D, BAOHSETIE, S0k % HERRN
IIAT 22 B B HLBEIC DO W THIZET 5720, A
MU— 78 (MacLeod, 1991; Stroop, 1935) %, ¥
4 & ViR (Simon & Small, 1969), 7 J ¥ & — ik
(Eriksen & Eriksen, 1974) &\ 725135 - Ko @ A%
P (stimulus-response compatibility task, SRC #kiH)
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LI E B L 2 WIERAE T, SInE I EHER
TR & IEBIEE RO M O BEA (conflict) % i L CIE
FIsa M NT56ZedRDLNLE, BIZIEA V=T
T, HacHrN B )L v ) XTI,
SIMEI LT HrNI A v oot (F) 28525 &
RO OND, PEMEERTH S 1~ 7 OfmiFHRIC
xf U CHECIERE R S &) LFOREREHR
MHAE L, BUSKH OB RS OB & v o 7228
TA—RVADKTHBEL D Z L SbhoTBY, #H
AMERN R (compatibility effect) & FFEN T 5,

T/, ANIEHA ORBRZE WA A3 720 IR
O % b T 2NN D L EEZBNT
B, SRCHEDEITHIZO ZNHBILETE %, f¥
2, WEEFIERITA-HEIT OISR, &
DRI DOBITH—HFITTH o 726 L ) BA—FETT
THoWEOHEPFEML, 5612, —EHHRITOE
KL, 200 EOWOBITVAR—HFHITTH o 728
GEDD T THo BB OHDVEETH LV
4 2% Gratton, Coles, & Donchin (1992) {2 & - TH#
HINTWE, Zhid, BEICEIET 5720050
WOV EDTHL LV VGr L, HEHEILR)R
(conflict adaptation effect) & IFi¥# 5 (e.g., Botvinick,
Braver, & Barch, 2001; Egner & Hirsch, 2005; Kerns,
Cohen, MacDonald, Cho, Stenger, & Carter, 2004;
Mayr, Awh, & Laurey, 2003).

Botvinick et al. (2001) X, ¥Iab—3a YETFTNV
# AW, Gratton et al. (1992) (3BT 5 5 A @ISR
BEHHA L, 2oTFVIE, HRfTOLEZE= S
V7L, BAEERMINT 5 L ROBITOWNAIIHT S
IANVY—ROEREST 2207V VEZSY T
VAT LTHLo HBMDOATIHSIGOMIIETH—
HOMHHSLB DR & FHICEREINL VAT LTH
D, BSERLZ=» P2HEIZE=FY YT LTWh,
WA U7 Bia 2 i35 &, ROBITITHT S
MBI N A 7 R % A4 C H ARSI B o>
BIREZEOLZLIZE T, EERIGO I %124
T5. YIab—arOfi#, Gratton et al. (1992)
OFEBFFERVPTHHIN, ZUREIVRENZ L2,
mAMLREEHHET EFTVELCa YT Y 7 M E
=% ¥ 74§ (conflict monitoring theory) A% &
N7z TORHITL B A MV — T REERITRED B A
ISR RBBE TV ORI % Figure 1IR T, A—
T ICBW T O L BRSZENZENE LR 5 b
EWEMAL L2 e s ns &, BoRMITHs 2%
ALPLE IR AR S N, IROBATOBURITEE T %,
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Figure 1. A modified illustration of Botvinick et al.
(2001) model of conflict monitoring in the Stroop
task.

ar7) s VEZY) YIRIITE, HEDOE=S
) YO E By MIBRELTEY, o
HEBHZOWTORFIITONTBE LS, FUGHEN X
D LR OMBEBICBWTHE=F Y Y7 ofThbh
LD TIRZVAE V) EBIHHIFFTET % (Egner, 2008),
Egner (2008; Egner & Hirsh, 2005) ®E£RIC &L % &,
TERMFO VTR OB OBA b M S, AUFRE RS
TR L B, 51T, BHOBENR R B
BB CcELEE, ZhEhary 7Y s VEZSY
VTV AT MIMALZIRE) T 5 & L7z, Egner 51T &
AIBIEETF NV OREXIK % Figure 212783, ZOBIE
EFIVIE, A MV— T O LRI Wi O LA
S YFANIERL, BAermhEy) BTH5hz2o0
Ry NS B EARSEDBEEELSEL LS T
T L7 E 2 LR ISR DV TV B, JUEER
KD AT 7% < KO HFIN 2 B DB BB W T 3
AEMAE=5 ) Y 7EN, ENREROBR TR
WATNDNA TAPMAONDE EEZTe ZDLH
2, EOERREIIBITBHAWHDS, KRIT~DONA T
AEMEBIEF L HEoTVEREWVS HIZOWT, B
RHZ L > THEADPR > THBY, EEN R0
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Figure 2. A modified illustration of Egner (2008)
model of conflict monitoring in the Stroop task and
the Simon task.
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ARG R E OB OB A RIS TAEL
ALV HAERRT 572012, FHERD S KILO
I E 2 B O iG ) & dfHeny IS FLsk T & 2 HRH
LT (event-related potential, ERP) #JH\W 5 Z &%
TELLEEZOLND, FUBERIREREOMIGEIZOWT
W&, WP BT B PO HE A 2 SOBE3 2 fi 0 12 )
FE A (lateralized readiness potential, LRP) 12 & % #&
FAMEETH D, LRP &1d, B UGS O [i#I200 ms
5100 ms OWREEGFC, BB M4 O EE T A 5
M SN LHEMTH 2. LMD EN A S 4L O
BMNETIERT 2L, HGFOUCHENMIZ LRP O BM%
Y7 MELT, AEFORSEMIBEEY 7 & LTl
9% (Coles, 1989) DT, A D Pt EIREBERE T
GEHAEL T, HFORUSHEM OB T 0 BUS A
HEELTV 2RI E, K ECEHTL e TE
bo £oT, EABROS =27 VEIBASKDSN S
HEOBITIEIZ, RINEREEICB W THRESH 55
G, RS & O o #EfF AL S E R T S &
L2 & ) LRP OIRIEHNHIR, HROBILESHA LN,

Freitas, Banai, & Clark (2009) &, BOGH#EMGB RS 12
B 2 B A B #EAII A BN R R & FEROHIRATIC
L BB HRONDNE ) DERRDL 12D, KEVEH
WeLie79 v h—EEZHNT, BEiTOLRPIC
B BHETOBESEDENI L B ERETR, Z
DR, LRP E—FEIT & 0 AT 0 3k
DOFIEHAE L, WIFIZOWTHIHFEEVPELZDOO,
HEAT S —HTH L0 A—BTH L NI L HENITH
BLlihofeZ &G L7, L L, BULRIRER
BT DHARBIC L o THABISRIEL S & F
23702 EZFY VR ERGT B 7200
1%, LRPIZBIF B RIFAITORETIZAR L, LRP O
BT B BUBASHEA BN AD R MBI K & 2 Hd¢
HIEERTILEPUETHELEEZONSLN, Th
FTOMETIIITbR TRV, X o T, AT,
SRC B oMz MEL, HEDHMLIZL S LRP
DHE S, ZORDOBATICBIT B HEABESIREOKE
SOOI OWTHRE 21T 5

72, a7V MEZS) YIRS BITAE
FhYIalb—YaryTlRREFSNTwARVEE L
T, WEHCHROAE L HFOMAELFITOLN S,
il N 7 12 2\ T Braem, Vergutsa, Roggemanb, &
Notebaerta (2012) &, % f+5 326 fTL €9 T
BWEATERIT T, #E 59 5 3 AT THREAEIR)
ROVAERT LI EER L. S5IT, TSN T 28
BUDOMANEEZET D720, WMAOTEEZHET S
O v AT A % Gl S % E K TdH % Behavioral

BB & SR IR O B

Inhibition System/Behavioral Activation System
(BIS/BAS) REAZMM LT, HABIGK)R & BEA
HbZErHE L. BIS/BAS RE X Gray (1970)
ASHENE L 72 £ Bl AE]A) (behavioral inhibition system,
BIS) & #if#%5 f# 1) (behavioral activation system,
BAS) D200t DF ¥ A T A &GN % H KT
& %, van Steenbergen, Band, & Hommel (2009) &,
S A AR T 2 2 L& D A ISR RO HBLA
FrrENENDERRRL, BEBISHROKE
S\ BIS/BAS REEIZ BT % i B a A3 B # 5 %
CEERLIZ, TNHDRATHIZEL S, BEBEILRIR
BHELZIAY IV NEZFY VT Y AT ADOER
BREDICEE b 2 MR 2L & L CIRMNR O B 525 R I8 8
N, BEBESHRIMEAEZELECSEIREROVED
ThorEEZOLND,

AWFZE T, SRCEREE LT, WAL =a7
VEIBDA DV —T R T 5o FEDOZ bv—
T8 & L 72 W %8 (Lansbergen & Kenemans,
2008) ClxHIEA vy MICHEB LT L7z LRP
(sLRP) O XRIFHRIFIZHB VT, A—ERfTICBT
LIRMMOWHEIME SN TB Y, MUSEREREICE
FABEHELSECLHRETHLEEZELOND,
7272 L Lansbergen & Kenemans (2008) T, &
BB R IOV TORFIRITTbLTWwiRV, koT
AWEZEIE, A MV — THRERATR OREE) & HE L,
LRP L A #IN AR E OB EZ R T2 2 & 2 E—
DHWET B, F72, BEBESRROMAZEIIOWT
BIS/BAS R % v T i3 2 sz it & o B
DEPOHHTHEEZEOHNET B,

2. i ik

KBREME HEOFITITHKED 2 W 721356
IEHN 2 FFOA19% (9 b &M10%, M = SD:
221 * 1.85%) DPEBICEML 7=,

¥ MBoRERICE, VI VHEZST4A
TVUA MMz KoMk, 7, ¥,
MoOWTh o THE Sh 2 RTXT (b
BB, Ens, ARED) BERLA, BN
700 mm & L, CFIEEEH LI, KFFHMIZ54
I E S LI ICER L7z, il & LFO KA —
3 (C: compatible, ZNENORITIZBIT @AM
DWVWTERTEEEFIRLFETCLERL, TOH
OFRTOBEMEIC OV TN G & ZIZ/NLFETc L
FieT5) », A—% (L incompatible, I & i DX
13C c LK) PICEo THALEZRELZ. BR
RFRIX1200 ms, FlE L fIE oM (IS inter stimulus
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interval) 121377 ¥ 2 Wi 2S 2R &, 1700—2200
ms DMTT ¥ &2k b &) BE L7z BRUBRHR
W RIREE R DN UG O % 3o 72 &1 IE S o
TA4—=FNy 7 EER L,

FHEEZ BFIE WHOHEAICOWT, WIS
T2400FR Y Y EELADONZE LR RIETHL5T
TRIB L7zo HIME RN SRS VL TORRM %1
ms WL TME Lz, 178y 27283721070 v 7,
FI7203 AT FE NG L 720 —FEAIT E A —BE AT I3 S MR
Tdh o720 ARBRATORNZ10M DR AT % Fhti L 72,

B BIS/BAS REHARFEM (&4 - I - A
B whE - KEF - 2, 2007) AL Ao i IEl
fa1a % /73 BIS, kBN % <3 BAS, BAS ®
TRRTELT, ZEhd BE~ORERENER R
3 D (drive), HI¥#ETE % /7R3 FS (fun seeking), ¥t
My ERY T4 726 %7~T RR (reward
responsiveness) 2* b 7 % G5 T, 4203HH THERK &
NABEOEMKTH - 720

BE DS EMMT - HALRER L AV, EE
10-20#: 12 £ % Fz, F3, F4, Cz, C3, C4, Pz, P3,
P4, T5. T6, Ol O2% &Mk & & L7z, B
LISk Q LT TH o 720 Mk iE 7 ¥ & VA"
EEG1100 (HAGE) % H v C#IEL 2. LikiEo
HHEEMIL C3L CAD B/ TH 1, W HOMEJH Ik
$130.016—200 Hz TH o 720 H ¥ 7V ¥ FHEHKIZ
1000 Hz TH o720 WEtk, + 774 VBTl HHR
Pt ¢ EMEFAEL, 2 512005—30 Hz
DNV RINATANVE —OUIHE B L127— 5 %250
L7z C3BXU C40WEH S, H¥A vy bBX
O BUSH I L 72 LRP 25 L 72,

FIFLFEI O LRP (SLRP) ON—2Z 5 4 ~ i3, HE
JRHTI00ms 72 5 BRI E L, KIS O LRP (rLRP)
DONR—RF 4 7i&, KIS HT800ms 2 5600ms & L
720 2B, LRP O F vty MNMEROFEEIZ criterion-
based methods ® ¥ ¥ v 7 F A4 7 (Ulrich & Miller,
2001) = #H L 7=,

3. % X

TSRS SIHT R 131200 ms BAPSIZ B L 72 1E K
JEO PG & L, BEUSeF U ) Z S
AT L 720 B2 O T3 1E JUS s % 45T
L, WEATHEEY () xBHBETEEN C 1) 02%R
FAE I % 756 Wr & i L 72 (Figure 3)o € D i H,
BAATH AT O ERH (F(1L18)=60.1, p<01, n°=.76)
VHET, A—FRMTTRIGABL L7z, KHAEM
(F(1,18)=0.2, p=68, n°,=00) A& TH L, BAHEE

MBI SN d ol FRMA T L O BUSHEII,
BEABISHR L AROMEAZRTHE, £)ThVE
MEARIEL, HAEFKRENZ ED DI o7,

-=-Com -®Inc

6280 - Current trials
660 -
640 —
Z 620 -
E 600
580 o9
560 -
540
Com Inc
Previous trials

Figure 3. Mean reaction times of current trials for
previous trials compatibility. Com: compatible ftrials,
Inc: incompatible trials.

TEHREOMAZEIZOWT, EAOHM~ D
LOBEEZTRD 720, FETH RO L & 0BT
OBEERR (R—FGRT & —FAT O JUR R
) ORI AA—E D L & OBRIT O AR F
BVl [(cl - cC) - (il -iC)] Z#AEILRIRED
i (CAE) & LCH L7, CAE & BIS/BAS NEL
OMBEEFTARL 720, ¥7 YV ORBHBEREE H IR
L7:& 2%, CAEWEBAS O FALRETH 1 Hl s
RKERT FS EABRIEOHBEDD - 72 (r=48, p<.05,
Figure 4) 72 CAE 1&, BASRE L 55V IEDOH
DD o7z (r =39, p<10)o ZDMWDOREEE OB
BRMBEEAON R P57,

40 .

20 o
w 0 .
< .t
Y oap - . .

40 . -

-60 . . .
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FS

Figure 4. Scatter plot showing the association
between CAE and scores on the FS.
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BAPERNIC LRP oSz Ehad & LEEE
Figure 512K L7zo 78RV A I3l BRI 2 i &
L7z sLRP, 7S2 )V BIZRZ Vi LIS M E L
72rLRP TH b, £ LRP OF vt v MBI OWT,
N—=2A 54 ¥ DFIGIRIR & % RS ¥ — 2 B
30% & 50% W5 & S L7245 % Table W/RL 720 1
R AR E T ORGSR, EAEMEIC X B EWIR W
TNSHETERD o7z (p >.10)

Table 1 Mean onset latencies of sSLRPs and rLRPs,
and standard deviation (SD).

Com Inc
30% 116.1 (75.0) 134.4 (85.1)
sLRP
50% 175.7 (62.5) 181.1 (62.4)
30% -221.1 (66.1) -251.4 (84.9)
rLRP
50% -171.3 (61.4) -161.6 (97.6)

Note. Com: Compatible trials; Inc: Incompatible trials.
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Figure 5. Grand average waveforms of LRPs

for current compatible trials (Com) and current
incompatible trials (Inc). Panel: A Stimulus-locked
LRPs. Panel: B Response-locked LRPs.

Lansbergen & Kenemans (2008) D &5 %EA* 5, sLRP
DIFWIFIZE LT, A MV —7HEOBAMEIC X 53

WASHDBLEEZOLND, £ T, FIEEREI20 -
520ms X B O FHIwWELFIN L7z LA L, EENE
I2 & % sLRPARIRIC A B 28 V1 7 2o 72 (F(L,17)=54,
p >.10, 172p=.03)o

W2, SLRP OSEIHRIE & 4TBITHHE & oM % B~
b720, 7V ORFEHERHEFL L, Table 2
WCHIBATI &R Lo ZO%E, Bfro—Z%Rro
FUBREHIC B W CRIEAT O A —H D & &I OWE
XD LBIET L EDS, —BEATICH T 5 sLRP ORiIE
BREVIEFEREVEWI B (- =54) 2B o 7275,
ZDOMDFRIEIZ BN TIIBER A SN R Do 72,

4, £ B

KFFROE—DHIIE, A MV —THREEITHOMN
WEHZWEL, LRP EBABERRRE OM#EEZ RS
L THotze TORIZOWVT, sLRP O X Bk
g & BEABIL R RO R A RI2DS, EEW LS A
M3 ENTELRD 572, LRP IZDOWTIZEITIIE
TIEA MV — 7RI BT 5 sSLRP ORI IZA— B
TOIRBOMENSRE SN TV LKL, KFFEIC
BTl Ihe—HTrHRMPEBON o7 &
TR E DV E LTIE, R MV —=7#EIIB T
LRP OIRIE AV & 1172 Lansbergen & Kenemans
(2008) Tix, A—FRITDOILEDN20%TH > 7zDIZxt
L CABZAETIES0%TH D, HEHO ISIOLEHH K
EVe TNLDORIERYEDH LD TEIRVHPEERD
NnNs,

Table 2 Correlation matrix.

RT LRP
CAE cl.il cC_iC Com Inc
CAE 1.00
cl_il 0.77  1.00
cC_iC -0.58 -0.43 1.00
LRPCom 0.06 0.27 0.54* 1.00
LRP Inc 0.20 -0.03 0.37 0.33 1.00

Note. RT: Mean reaction times; cI_il: Differences
between incompatible trials preceded by compatible
trials and by incompatible trials; cC_iC: Differences
between compatible trials preceded by compatible
trials and by incompatible trials; *p<.05.

LRP I G HERBE B OB a2 R TE D
A, AWFFEIC BV CTITENREE CIE A & B IR IEA R
L7228 Bbh 53T LRP ICOWTHAOA I X 541
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BB L adh o722 L 1L, BEA IR ALER A KUGEIR
REMOBETIZ o2l 2R T ZORBICH
THEERWEEE LT, HMERLE SRS v Lo
HEIR RSN TES T, LFOFERICL 28E
IR L2 S RUS R Y OBIRDITH NI T & DR
HTHo72DTE R EV) EBHbH, avTY 0
MEZF ) Y IRGUCHET S &, BUER IR AT
BORGJ510) & A3, AR AR U o ML B B
Tiibh, ZOH%OIEOERERETIZITbN RV
HIE, BEOBIEPITb N T B BIGAIR DA U %
WITREEDSE 2 S b, oL, RIFEOFTEIE
B BIS R R ADE U dr o 22 R L AT 5o

—FAAT O sLRP OiRIE &, THERE & oM
W, BABEISREICBT B —ERATISHT 5 3R
b, Thbb, WRTTHEAERERLAEAC, R
TCHED L W—BRAITOHD, BEODH LA
AT D D RUSAEE S 2RI LRP 2R L 72 b
DTHolze BVERALE, —BEUTIINT 5 R
EEIA R E VAT L, BIRITORA ORI L 28
BITO—HFITICBI LI A PR EDL ST L %R
FTo P—HRATERBTHI LI - THRITOR—
AT T 5287 + —< ¥ AW L % B A
IERIRONRAT 4 v M TH DA, BT TIEAR
—HERTERRT A LI Lo TR T 4 =< YV ANE
(BB HETAINTHLEEZEZOND, BEDIA b
KOVWTIEINFEFTOMET-BHLTHHAINLTNS
LRV Z v, RIFFROMRIE, HABIBRIRD T A
FeXRAT 4y P EDIEFHEERL, EhENDF]
DT & RO B2 R T %,

L2 L, AWz Bk, SRCIFEIZBWTHE
R D LEEH B B A — BT O MBI B 5 LRP
OIEE, BABERHELOMBPERTIEICEY
JOE HE A B2 I 0 355 45 P AL S B Al R R S % B | &k
TR THLIWREM AWM TAZLTHo72, L
L, #EEOMICERLBREIBON o7 Lo
T, BUSEINE BB 2 ANl E=5) V7S
N, KEATONA T AZBETHEN) T 7Y 7 b
=YY R ELRTAEBEN ML A RT L
B TEhhorz, 72720, ARWIETIZUCKRIZE W
THABIDR RPN MBI SN dolzl b
L, LRP OBA KT 2 BAVNE ol Z e h b,
A7V VEZSY VIREHERET LERTH S
LIV v,

EZOHMTH2HABEILRROMAZEIIDONWT
1, MRS 2 R FS RIE L OB R WS iz,
HOHL 72 T B FR o L Cl B I B v & T
SELRTWHEBOEW AT Y, SIS R LR

FTWI L ERLTWAS, van Steenbergen et al. (2009)
1, SN A 55 2 BERI T, A RIS AR
MRATHZ L ZRL, RPOREIZBAS O TR
ETHDD (LENDBE~OFERMER ) LM
HDTEEME L, BAELRIREAL S50
HIE2E A OISR & B L T b 720, BIRIYIH
B & A 5-3 % 2 &4 & 0 BB A s ) AT A3
% EEREL TS, AWFRIZHI A5 L 2wk
MTHY, BEEISAEOR L WIRORENEE IZED
MERA LNz LS, BT TRE—E L
WRTholob VA b, Lo TRMEDORRIE, BA
DRI DFFE DA BB R R OMAZEDOEN & %2 2
CEERRL, ¥, BEELMEERELEIELT VT
V27 NEZFY) YT VAT AOREIRIEHIC, R
HEHELTWE I EZRET S,

SHOBEE LTIE, BABEREITTNZ M
AU 58T LRP & OB % FHRET S 5 LA D 5,
F7:, LRPIZOWTHHAIH T 2 IBA/NE 2900
Tetedd, COREMRITZ-01CH, A M —TiRE
R ORIE O ORI Z 53 % &, FEOK RA
WThbo Tl AMV—THETEL B EA I
DHMEMHEEHIRE L HboTWED, LFTLD
PO I B BN THARHE DA Th IS H &) 212
OVWT—HLAERBEIEON TRV, 1 E ViR
L&, RIS 2HEEBETENONT 514 2%
W72 FERET) L DEMTHLLEZ NS,
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