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To investigate the effect of self-oriented perfectionism and neuroticism on error processing, we examined the ERN(Error-related
negativity) and Pe(Error positivity). Participants were pre-screened to be either high or low scorers on SOP(self-oriented
perfectionism) scale and neuroticism scale: high-SOP with high-Neuroticism, low-SOP with high-Neuroticism, high-SOP with
low-Neuroticism, low-SOP with low-Neuroticism. When participants performed the Eriksen flanker task, EEG was recorded and
analyzed for correct and error responses. Behavioral data showed that error responses were faster than correct responses, and
low-Neuroticism participants were faster than high-Neuroticism participants. Analysis of peak amplitudes of ERN and
CRN(Correct response negativity) showed that ERN had enhanced negative deflections relative to CRN, and high-SOP participants
had enhanced negative deflections on ERN relative to low-SOP participants, but no effect of neuroticism was found. Analysis of
peak amplitudes of Pe and Pc(Correct response positivity) showed that Pe had enhanced positive deflections relative to Pc, and
no effect of perfectionism was found. But, among low-SOP participants, high-Neuroticism participants had attenuated positive
deflections on Pe relative to low-Neuroticism participants. Also, the analysis of amplitude difference between peak amplitudes of
error response and those of correct response is in line with the analysis of peak amplitudes. Thus, we found perfectionism effect
on ERN which was not modulated by neuroticism, and found neuroticism effect on Pe which was modulated by perfectionism.
These results suggest that, at the early stage of error processing, ERN is affected by self-oriented perfectionism, so enhanced
negative deflections of ERN could be elicited by exacting standards for oneself and a salient motivation for attaining perfection.
Whereas, at the later stage of error awareness, Pe is affected by neuroticism, so decreased positive deflections of Pe could be
elicited by negative emotion and attention-control difficulties. But the effect of neuroticism on Pe could be eliminated by high

level of self-oriented perfectionism.

Keywords: sclf-oriented perfectionism, neuroticism, error processing, ERN, Pe

12124084 19.05.30; £H2H4: 19.08.09; ZEAMZE 19.08.16
FAEE oF "9AE et dF9 2 A 12]i1 @ ERN(Error-related negativity; Gehring, Coles, Meyer &
S HIERE i bheS Zsitt @ 7AE]e] 417 71 Donchin, 1990) E+= Ne(Error negativity; Falkenstein,

olgffelr] fJafl AbeH ol AFHY F shrt ARdEE
ERP) A7 o]tH(Chan,
ﬁH __(ll:]}-___ X] s

Hohnsbein, Hoormann & Blanke, 1990)z}11
i}ﬁg O] HT’AHE‘]—]:]—.‘: /\}-/‘] O]

OF
2

A9 (Event-related potentials,
2015). ERP 9+&

AEUE D4R BT AU Y
ol (LAAR L] A=A 2
3 Asateis Helst, (61186) 374X

E-mail: joannayang0324@gma11.com

- 275 -

FE= 74
15tk ERN/Nezt QukS b
50~150msefl A 3ol EEohs F4 sy oA,



The Korean Journal of Cognitive and Biological Psychology

HFAE2 ERNo| eFAjg]oA Hhg HUEE E= oF

2219} #HHAE-S g3t Falkenstein, Hoormann, Christ &

Hohnsbein(2000) 52 go/no-go¥A|, BH-g-AeivtA| 121

Eriksen®} Eriksen(1974)0] Aetst 4ut2=3HA| (Eriksen

flanker task)®] 48 EF == ERNE ZARSHE=H],
Steo

ABWIL AR S B S HAES 29T
O

T o= == T o

o, ERN &2 Auhg AJRET @Rk AgolA o 24
=

LFeElstTh. Falkenstein(2000) 5ol w2, ERNS Ag37t
Zpoll A Q7 eIt AA| §R Atole] EYx|et wAH 4l

s2A o5 e©x]el o] 2t} Bernstein, Scheffers &
Coles(1995) & Al @¥HS & Yeh= ERNo| AA] §Hg
W Ae wkEol BUAE wdte Ae HEoh 5o
ERNZ 43 935 Aol w27 a7h= 24 1
Aol o A THEAHGehring, Gross, Coles, Meyer,
& Donchin, 1993). T3t ¢ x4 7H-S 55l ERNS)
AAPAo] M= i (Anterior cingulate cortex) Y]
B =1 (Dehaene, Posner & Tucker, 1994; Herrmann,
Rommler, Ehlis, Heidrich & Fallgatter, 2004; Hoffmann
& Falkenstein, 2010), AZ tidn]de =] HAA o &t
£ FYeRA, o AAYE dTES o XA
(Newman, Creer & McGaughy, 2015; Tolomeo et al.,
2016)9F Q1A1A 9 FAA HHAY 21 FAeet
grjo] k= Aol g A thBush, Luu & Posner, 2000).
g, ERNof| &8skl Auts A5 dAfste 74 m9ds
CRN(Correct response negativity)©]2} sh=t], o= H-S-
gele] AE whgshH ERN fARSEARE &4 o 22
228 Holth(Falkensteine et al., 2000; Nieuwenhuis,
Ridderinkhof, Blom, Band & Kok, 2001). Weinberg,
Olvet & Hajcak(2010) 5o =W CRNZ 7ol o]
735k AukA vk By Aot $eiEw, ERNY CRN
O & zpol= @Fof ool 1YH AAE wrgRch

ERN o]¢jo] @ Fxj2jet s ERP AJ#C= Pe(Error
positivity)7} QUtt. Pe @8RS BEA & oF 200~400mso]]
A Ao Egehs b7l A4 mgd oz, ERN 1ty o]
o ey F= Fui FI-F4 FYolA HEEH
1991;
Olvet & Hajcak, 2008). gHH Pee] /g-gsto] Aukg & U
et J4 m+dS Pe(Correct response positivity)2Hal of
+=tf|(Bates, Liddle, Kiehl, & Ngan, 2004; Chan et al,
2015), ol ¥EHA ¢be 9= Atk Pex ERNY= =
HHo=m @FO YA 27t B PAMH BPriE wYsks

Aoz dHA QJHEndrass, Reuter & Kathmann, 2007;

-

(Falkenstein, Hohnsbein, Hoormann & Blanke,

Falkenstein et al., 2000; Hajcak, McDonald & Simons,
2004; Nieuwenhuis et al., 2001; Overbeek, Nieuwenhuis
& Ridderinkhof, 2005; Shalgi, Barkan & Deouell, 2009).
w2t ERNZ Pe= Q7420 B4 F¥sted Sa%t

GME ATelF, eFAler gHE dAREE olsfiste
bl ==o] &= ERP g&Zol=ta & 4 itk

LFA tet JRE AFeF= ERNS Heft 44l
Foll B9 &= ed, 5ol el =S gelrt

ERN} #HAsittal s qioy, ZHaba] Afale} g)-so]
E4Q 7ol gt Aol digh 7k
WA stE AFFo = Qe AARIKE ©
Z95 Hol(Johannes et al., 2001), ZHol FAro] Azt
245 o FAH¢ ERN 7ES EItK(Gehring, Himle &
Nisenson, 2000). Uo7t 784 5440] Q= A
o] FAHQl ERN ZZo] | thHajcak & Simons,
2002). ERF EQFFClE 7H Heo] © FA<Ql ERN 2%
< B9 2™(Ladouceur, Dahl, Birmaher, Axelson & Ryan,
2006; Weinberg et al., 2010), B%4F0] =245 ¢
F2AQl ERN ZHZo] &= Qct(Hajcak, McDonald &
Simons, 2003). ol=|gt A= AL 7hedH Bl
oF ZHolier 22 5/do] eRA e} dHEo] Stk A
= HolFm, 55| ESHgdier welE A7 Ade 3n
= -

@3l
S|
Z,
2
of
odf
o
=
ﬁx‘
rlr
ox
i
Jm
o
|o
i
.
™,
ol
ofN
flo
r
4
‘v ;Q‘

(Bienvenu et al, 2004; Hong, 2010; Kendler,
Kessler, Hearth & FEaves, 1993; Pekka & FErkki, 2006),
A% FFol BE&5E ERN 7120 ¢ Z Zlog HilL]
AQHLuu, Flaisch & Tucker, 20009 A Z=HF Ay}
Pailing & Segalowitz, 2004). Hajcak 5(2004)°] m2H &
A Aol W2 AFHETE &2 ARgolA ERNZF CRN
AEL 9 Zlon PedlE2 o Zgith A4S 22 74
2 4743 ERNO| olgqt WA= 744 A olsf wt
& HUERHAAY Boxrt F7He AXRIT jHE, 24
A HAMAol =&45F Pe 2ol ¢ AGIH Ail= 7
A ol w2 ARl W2 Aol Hls 29 @

g A4 7hsdE ARG v 43S £E3 ERN
of APl dis Aot ARtEE AMELR HIESIHh
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2001). Hamachek(1978)2 €HZolofli 41754 E4do]
HIS FR6AT o]2gt A7 F2] b F=ole} g P4
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o AP MgEt= oA Jfge® Hofof itk
THol & AAE ¥ UtHCho & Kang, 2015; Frost,
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Miller & Neumeister, 2017). Hill 5(1997)2 HMPSE A}
$olo] @70l AU Big five HASHO SHISHE

Aole] BAYE FBEAT FAARAS Fo ZAIE:

0 A, B8 AN guFes 444 0 Jaye =
£ SSIEHET B AT BAAT APFHE e 4
B ByLe|, =5 47439 sS4 shed 2o @
AT A gelnlg e BAT. = 47149
ol RS0l SAN 8% S4L W 2T 9
L e $9o2AKim & Kim, 201D, ojele A7)
s 2 BaOl U S Fack] AZie, ot
o o1y Aprlet @UA A7) Aol Helh 9l w43

2 AP A5l

QFA2et WAE ERP AE(ERN, Pe)o] &<t 724 1
g ARF 22 54N o] glom(Hajcak &
Simons, 2002; Hajcak et al., 2003; Xiao et al., 2011), &
o} AH% Exo] gFo] SAT Basel Ak A

(Flett et al., 1989; Hewitt & Flett, 1991b; Hill et al,
199702 ulo] & u, ghizel 4HEH0] oRAe)
BT 9L JFsAE WA 4 Uck AT g
AAELY} eFA-H ERP 4
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)9 4 A AEste] o5 2 o=ale} @
AE ERN# Pe HRES XA ]ﬂs} u} agozn
7\AF gEFoE 2 FH el Ule% —t o] A% 54
2 At g,
] _q- g r)r/ﬂ Eylg} L?iﬂ—lf ’
Aeagat gRiEEA Pr% TEstuat otelch.
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Hoffmann et al., 2012; Pailing &
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e 4+ 9k SAE T 4 9

oF
oE

27t}
Addistwol] Ast <91 dy A 934 (& 3599, of 575
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(HMPS) FHtolgtol ] A7) 75 ghaazel sh14m), 12l
AAZE ZAst= 2670 01‘(Eysenck(l970) 9 A A ol A
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Table 1. Demographic characteristics of all groups

high Perfectionism

—high Neuroticism

high Perfectionism

—low Neuroticism

low Perfectionism low Perfectionism

—high Neuroticism —low Neuroticism

(hP-hN) (hP-IN) (IP-hN) (IP-IN)

n 17 19 17 18
- 238 2358 2424 22,44
317 (2.09) (1.95) (3.00)
Gender 5:12 8 : 11 6: 11 6: 12

(male : female)

LVES SOp 84.18 85.11 55.76 52,17
4.79) (5.89) @72 (7.52)

K_EPO Newrodicien 16.12 400 14.65 5.11
(2.93) 2.60) (2.45) 2.61)

* HMPS SOP: Multidimensional Perfectionism Scale=Self-oriented perfectionism, K-FPQ: Korean version Eysenck Personlity

Questionnaire

* Mean (Standard deviation)

0= A7 (high Perfectionism—low Neuroticism,
hP-IN), A& Fo-2 A7 ZF(low Perfectionism—low
Neuroticism, IP-IN)¢] 47§ A Zzb 179, 179, 199
184 9] Hlo|EE A5k

Azdoa PR dold B4l zen e ATE
Aty E4de B4 27 Table 19 Zﬂ Aokl 719 9]
B AP oF 24A1(£2.60)911 o/ 4
ot A4 E=
71 15 7relAlE
T, 29 g 44
VeI THp.05). 44
SAACRE fofm ]5} St
21.85, p<001; a1A1H
.001). ESH gHzo
A4 Aolg} Aez )

Folalah el

"ol 257

ZEEN

d5t7] 9fsl, Eysenck(1970)7F Akt ofo]
|3 (Eysenck) AAAANS 2831 Lee(1997)7F $-2lutat B2
gide= sto] BESR AARE ARSSHATE o] FAHAL
A 352 ] =, AT 671 shef H=Sl
AA B, AFE-UE, ABFH AR, SR,
ZEA HIPLS =4 F S/ Egtor Aol 9
o A= AR ohe Ak 7R 470 Ao dish B
o ZHESHA Z42F 127 28 T 487 2FeE 5]

2m

=
€}
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z
r=
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o HI

=l

=

A
T =

o o o

=1]

=

I ABE F54, BYY, A0S 54 SYse
5 407 BgoR P4l gtk SHAE 2 BEE 9u

Ao STk AZsH e, 134 om “oh

oret Yotk B AT S ool AAAA Al

B ARA Fhed A4FH APHS A B 26718

AFg5hdct.

A7 G PHze| HE

NG AT S22 ZAs] 8 B ATAs

Hewitt? Flett(1991a)©] Multidimensional perfectionism
scale(HMPS)2 g=ol2 Htgt 7S Aot Cho &
Kang, 2015). HMPS Hk+= 2p7|2)gF eHF9)(157] &),
ERRIZIGF HFOf(1570 27, ArelRat 50157 2
D] N SHANAEE Sk F 4570 wFoE FAE
Aedl, B AFolAE A7 *r94 StIA ol sl
She 157 239 ARESHA Mo a7 &
o = 1F'%E ‘o ¥ = g% Likert 74
AL AollA 5= 275h=t, A N

[SR=E=]
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15t
1_.

Mrl
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=} RSl Y2z T2 AR HEA
o] Aolst EBUxzHAL Zotth(Eriksen & Friksen,
1974; Gehring et al.,, 1993; Yeung, Botvinick & Cohen,
2004). o] A= BELYAZRAANA E5] dojuh= 2¥HE
&2 974 H9] o= FAISH |7t Hlw A golstRnz @
FA2 AFEolA 2o AREEISET, LFA ] dAFolA
Fes dutdog 10~20% AER ZAEHGriitzmann,

598

Endrass, Klawohn, & Kathmann, 2014). $HEA=abA)of A
FARFOR AMEHE A2 wAdolu 74, SR
(Ullsperger & Cramon, 2001 31) &5 ©f¢ ofefete], 2
Afolde= A2 Ee () BEY A=& #AA= 5
HRAE o R ARESHEY. BAASS o S, 18l &
x50l A5 50 A2 3719] Rl FAlOl A
AlE s, BAAFT PRERSEC] Wefe] Fde 4%
AO)) B KKKOH o] Aolgt 54424
(O B DOz A=Y A2

=

E—prime version 2.0(Psychology software tools, Inc) T2

& ARgste] 19212] LCD RYES] Fo iAol A=
%] S wiFeRHo] A= SieF AolQlrh. RUYE e}
7S] Ads Imelglen, AdA=9] dA 271
7k 2.5° x 0.3° o]t

E

SuAEA) 2 ARl A SAEC DS S00ms 5
oh, BEATS A FHAATFL 100ms FL, BEAZ}
= 4 50ms &<t ¥l A& 300~800ms &<t

Lo}

OL-,

sttt olnf ®HE S-GAIZHEL A1) 9] AAAZH o]
el ¥heotes a7l AA™7IATE o] 7|7t o]%of
HEESEAL FHESRl Afole @¥FS O R THESHYITE o)A
Of AFAA Ao A wEEmS whg A9 AAskA] kil
1000ms &<HE 2FH(2)] AAAZHO] 2 A717E & A AR
0|8 FRP AHEEQ =Hg HrAs}(Stahl, Acharki,
Kresimon, Voller & Gibbons, 201585 #11), mE=Ho]
ERN Aol wAle FakE Fadkehr] oA ATHOlvet
& Hajcak, 20085 X A=0] AA e} HEEo] 715
2 E-prime Z2 1S Jotdch(Figure 12 D).
2 Aol oA AFHAES of2l A AAlstlEd], 2
P2 x24T ELAAx2A 22 167] A, =9 32

Al HoflAl L2010 2L
o= A= ol QFEO]
OMV]' HeE PR S8ART
A7 o
getstA pAst] 2
5l

78 2

). He
&l %Y

Z29] A1
10~20% WY
deadline)&

o Eg Ao vree =

=

dA R o7 ZA5HEY,
g wen
%g— Ex iy A WA Ag AldolMe W
AR 500mso.& SHalA AQETIARS] o
LFE0] 25% oVdelAY 5% oI5kl Beele H=
Ao ‘?.P% SEAZEE 72 100ms¥ Z7kA7) A
F&80] 20~25%°1AH 10~5%%1 73-%-ll= o
Wu WS SEAIZS 27E Soms® Z7HA71AAG
olglRt WALoR Ax AAdS HA S A
WppE 9ggol welel o

10207} S W SHEABE FAILIE 258

o]o]
AP

o O

2
ﬂﬁ

28 9%

(RT deadhne2 A7IAPERE BHE S GAIEE 2 sHels), o] HE Rfg HYd Tdstd A% AdS =), olF
A H SEQS 1000ms B BEAZ BANS] A A AFE A% B2 H8A0E B AHe) B §8Aze
o] digt gEWEdSU/ERSU/EASUHE = ARSI /eS¢ H9 YR fAE 2842
1500ms =<t mpz|ehof] H SHHS 1000~1900ms(300ms & 2587 ERN ZAZ 7F HdA] ey o580] Zropdy
92 jitering®h) F ANSHAL HEA 9o B9 G = B4 ERN 1B 275k 402 BIHYHAmodio
o2 yetel wixd F 7] HE 7ted A= A4 Jost, Master & Yee, 2007; Gehring et al., 1993). w2t
o Wkl wet |(AFdle 9% HES, YAFE 2 eF80] Aolgt JIE 9] ERN HuE 0F& Aol
% WES TEES AN, Beol AT SEE W mE B9lo] zdE P4l dena B dvdis of

Fixation Flanker  Flanker + Target Response Feedback e

saguc
500ms 100ms
" el up to B00ms 1500ms 1000~1900ms
(Jittering 300ms)

—»

Figure 1. Example procedure of stimulus presentation (for details, see main text)
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Figure 2, Grand averaged ERPs for correct and error response in all groups
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Figure 3. Topographical distributions of the ERN averaged amplitude(30-60ms) and Pe averaged amplitude(140~220ms)
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Table 2. Mean response times and error rates on the flanker task

hP-hN hP-IN IP-hN P-IN
=17 (i=19) (=17) (i=18)
Response time (ms)
Correct response 320 292 320 293
(56) (36) (49) 29)
Incorrect response 21 213 236 208
(86) (50) (56) (44)
Error rate (%) 13.53 12.00 12.88 14.39
4.33) (4.88) (2.96) 4.47)

* () Standard deviation
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Figure 4. Grand averaged ERPs for correct and error response at Cz
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Figure 5. Grand averaged ERPs for error response and ERP difference between error and correct response at Cz
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Figure 6. Peak amplitude (V) and amplitude difference (&V; peak amplitude of error response — peak
amplitude of correct response) of ERN and CRN at Cz

- 284 -



The Effects of Self-Oriented Perfectionism and Neuroticism on Error Processing: an ERP study

v S
4 ‘
3
2
| []
N BN N
hP-hN hP-IN IP-hN IP-IN

W Error response O Correct response

Error-Correct response
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