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The P300-based Concealed Information Test
in the situation of Information Leakage

Seul Ki Hwang, Young Youn Kim'

Department of Forensic Psychology, Kyonggi University

This study investigated the method resistant to information leakage in P300-based concealed information test using misleading
information and Korean sentences. The misleading information is intentionally introduced to participants as a crime-related item.
Participants acquired crime-related knowledge either by committing mock crime (guilty group, n=58) or watching a video that
describes a mock crime (informed-innocent group, #=53). Each group was divided into three conditions by exposing to misleading
information before the concealed information test : control, 1-misleading information, 2-misleading information. During the
concealed information test, the sentence stimuli were presented in subject-object-verb order. There was a significant difference in
P300 amplitude between the probe and irrelevant stimuli for object and verb elements regardless of misleading information
condition in the guilty group. In the informed-innocent group, the probe stimulus elicited larger P300 amplitude compared to
irrelevant stimuli for object and verb elements only in the control condition, but not in the I-misleading information and
2-misleading information condition. These results suggest that the misleading information in the P300-based concealed information
test is effective in reducing false positive outcomes of informed-innocents, even that the number of misleading information
increases.
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(a ring)

2500ms

Figure 1. The experimental procedure of the Concealed Information Test. Each sentence element was presented separately

in Korean. In the task, the first element (‘you”) was presented for 500ms. Then, the second element was varied across

stimuli (“ring”, “watch”, “necklace”, “bracelet”, “wallet”,

500ms after 500ms blank. The last element (“steal?’

“fountain pen”,

“earring”). And that was randomly presented for

") was presented for 500ms after 1000ms blank, and the sentence

meant “Did you steal a ring” in English. All participants were instructed to press the " button in response to a target

question and the ‘F button in response to all other questions as soon as the last word presented on the screen.

g w0l 27t 10314
glom] ﬂ=%2$ﬂ~ 9ol el Aol
7

et ARl Be BYE

if)?

]_

e}

p
le o2

£ YolA *@OE A= oH, s19HE |5l
glo] BE maAolA T Ao 24 AARE
ﬂ:rL(Kim 2018)9t wE7EA| 2 BE mddztel|A gt e
F 88709 BFo] a7 13 T2 AR AAE
XFL A AT Fo], Ao, AlEo|7t B 500msO1M
o, = 7+ 7HAL 500-1500mso]¢leh. E3F BAF 7k
2500ms®] A7t 7HAE oot 1 011}0117%1% S Ao
UH 250l o oiE HES

ol tisll @8 HAE ol-8std] 71E594 THE,
2 9o o EAE

Fﬂiﬁ% F27) stgod, fillerEdoAe HES F+
T AS Aot g gt Huh dloje] P52 Sl
A9 dlolg 24 11 =
e Zuo|7] ¢k —EMJOI BT

o ”O

5 o 1
i)

lo

=
o Mo fo mH A

mlo
oo o
lm =
>

>
r}L
)

Zoje} Mgof 7oA
peL st ‘ﬂE

r
F_u

1_

rm ™
—{Ol( uf
r

2
e

1 O
= 7Zud

o )
re

=M E HFEH ZYHE Eo“

mAxete] AZE Im Ao fFAsIT A
4 A ZYI(vertical visual angle)= 2.29°-2.87° ©]%]
44 Az (horizontal visual angle)= 6.68°-12.61° ©]
2 HAAE AN Aol AEAIEE AAlsHe]
GRAZ ofoiE BAE BR8] o= Sj5Ict

:ﬂﬁ

E,;ZHJIJ_VEOE—WFIF
1o
>
)

T
1= Quick—cap system(Neuroscan, Charlotte, NC, USA)
T} Scan version 4.3.1 (Neurosoft Inc., USA)E Alg5}o]
64702 AdZ Sl SASHA. HutE Soke st Y
AL A5E Hadkln dAs HURteR Slrs olFo|F
. 71& A Z(reference electrode)2 #, & $-=7](mastoid
process)oll F26tltt, = ZHAHL A% =4 oA oF
2mm fJAe] (+) H=5 2012, = off oF 10mm %9
() A=2 F2ksto] ZH(vemca
£ S, ol Fol £ #AFQ 2AAS W6l
o E9F = & & oF 10mm Ao AIFS F&e] A9
(horizontal electrooculogram, hEOG)E &A3to] &o] 4

HA £AUL BAAYL. BIAFLS 10kQ olokE 7

electrooculogram, vEOG)

|\

shdct. Ag Al 0.05-100HzolA d4H o2 s Z4s5)
Hom, Elé%% 1000Hz4th, Yot 24o] Tu & Y=
A=2AA A 100mse] 71 A4S EZgste] 900ms HH o2

e (artifact)o] EGHEo] HZo] +1004V
= Fo vEOGSF hEOGo|A =9
w2 o] Yehd Alde BF AQA7a, AITHEHE
0.1-30Hz band-pass& ©l-&dll HA] of¥fsigint. o] 2=
<

ol Egt

He Ade Aol

YEERY, TERY, FUARY, S9AF1EY, A%

224l ket B Eelg

242 2M

T QUel ATEARNEY S4T SR2A Y Ao

- 206 -



The P300-based Concealed Information Test in the situation of Information Leakage

FAXHCRE st Sla
rtest) = A

02 389 A A1 HE %*—3— 1339 o

B Adeiac. E¢ 199 35 doleelA
057} Wgste] B AYHUT, 4FS FE EAD
179 Holelt BAel4 Adsge AFHOR 1115(3
HuE-DAIE: 539, KA 589 dolest B
Ag=glon, SR Hebdt MO 158, IM1 18

3, IM2 207, GMO 209, GMI1 199, GM2 19%°] %%
24 vlo]e 2 AT,
A o] W Aol BSATRS SR ~7Y

1 3-way WHEESA HTE
ANOVA)o 2 HEAMr]oirt, Hh
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SRS,

T)(%EZ]——L, = nz}l
SIS E22S, FHRAE)olH Hutt 89l
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I SYAE FRGEIYHE 04, SIYAFE 1M, SR 2
Moldet. Abdade el #4 Auol weh Azt 9
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P3009] AHEXNEZT FA71E EE0IAL Aeole A=A
Al S AFRSHIAE)NA SHE ARITEHEL9 300-
500ms F7rollA P300S BHAEZR FAH7E EEoH3irh
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el M2 FEAELEE-FF, F2)7 s9PE {764
HH 07H AR 17, YRR 27DE HHgh Qclog,
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= @‘T/_}‘ﬂ Qelog ol 2083 §3) x 3(69HE
) x 4T 719) 3-way WHESA HFEAS HAJG)
Aok Ao ARk AP0l JHE 249 ARkE
Zl&stal, GOk 2 SHESA ot 1F SR/RE HAA
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Geisser, 1959)°l oJa] WAH pgre 2-gatct. Eﬁzl_:L_g_
Hut AAp} A Sob mdzto]A EASH HRe-S 51
Fozn Fog PAFAA HIEA P00S FEAAE 9T
S Se] slgizte] WABAAT] Ut o WS 4FS &
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ATl e ZrAo] digh P3000] EWshAl UeRdEA]
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A 2 239 CIT a3E 27) 9& 24245 78

A2 74e] AE ol 3t §, BHols AFAA =
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& AL, oA QA Lie A&, nprjopdlz]E A
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Table 1. Demographic information in informed-innocent and EAEEA: 574ms, T 57Tms, 3194 EL: 581ms, d

’

guilty group AAHHE2: 5T2ms)Hr} BRATIO] B WE Zo= eyt
Informed-Tnnocent Gty E yregstEst WHSAIZO] glo] ek 7 Aol ekt
(1=53) (17=58) 2] ororc}.

Gender (male / female) 11/ 42 20/ 38 Wz 65lo] W2 Ade YR 98 ZAHZ o]
Age 18.81 (0.81) 18.93 (1.04) = 6719 ATHIMO, IM1, IM2, GMO, GM1, GM2)2] =
Education level 13.26 (1.33) 13.10 (0.99) Zodo]| figh vk AL ol Hg AERSA7Io]| s 9
SES 2.64 (0.86) 2.60 (0.70) i HEFEAL AAFCH O A1 ZE 2§39 fig
Parental SES 2.42 (0.84) 2.50 (0.80) HReASI oL Wi AURSA|7H A oA M 7t BAAC R
BAI 3.45 (3.12) 4.14 (3.71) Sojujst zto|7} vreRbA] ookt EoF oAl Hdho]l z
BDI 5.02 (3.89) 5.88 (4.35) ol gt WAt Bt FukSAe WESAHT
MMPI-2 L 4,62 (2.00) 4.43 (1.96) w42 o8l A5, WAt Bt At
MACH-IV 56.43 (7.01) 58.91 (7.21) AN A=l wiet FaIt HERATHA4,420)=14.51,
SMS 11.72 (3.27) 11.95 (2.92) pL001; H4,420)=42.86, p<.001]. ol= F 7Ho] FchoA
Standard deviations in parentheses; SES: Social-economic Score; Aol tigh §hg Aol Bt Aukg AlZtel] thof wt

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; H=A HgEAL 4

MMPI-2_L: Lie scale of Minnesota Multiphasic Personality Lo} AUk A|7be]| 9lo] oAl Hk 7+ o]
Inventory—2; MACH-IV: Machiavellianism  IVscale; SMS:

Self-monitoring Scale.

AATIZSIZT} : P300 HED} 2|7

T "ol 2 Aol glo] A #He FARTE AS  2FY EFol 4R 24 Az WA HF 73 4 99
oottt E3 F Ao A= Fo digt e} frell e BE ASRE 49 FHolo g 1A
B ARrsAte WESY HFEHE ol Z4st  Bd AKEREANAE FAISYTAP) A SHPe
At 2 23, Rhe Aeteet Fak USRI A= o), {2 £33 SR fol delel ERAS] P300
Gl tigt FaI7t JebdtHA4,436)=14.92, p<.001;  A=Zo] tf2 o] =9 P300 HWEHh IA| eyttt ol
F4,436)=41.97, p<.001]. §F-37detmof thet A4 Ay}, Farwell#t Donchin(1991)0] Eagt Zxz=9] aytz QIgh

SREAO787%)0] Te W §99 BASE: 09.14% ARE wdd Aoz f@Art BRASN 54 s
2 98.99%, SIGRRL 99.07%, SSIR2: 99.04%)  4elEA Folrt FHO] wt p300e] WA AL efu]

Hop AeHgo] W2 Zlor Uehdd, Bah ARSARe o gk
gt AR Adeld ZEZE(G4Ims)o]l BE Yl {39 a4 2& AEE=E-FAAGY fEREA SdEE

Table 2. Means and standard deviations (in parentheses) response accuracies and hit reaction time to stimulus type in informed-

innocent and guilty group

Informed—innocent Guilty

Stimulus Type i v58)
Accuracy Hit RT Accuracy Hit RT

(%) (ms) (%) (ms)

Target 98.2 (2.6) 546 (220) 97.6 (4.0) 536 (159)
Probe 99.1 (1.9 581 (224) 99.2 (1.6) 567 (173)
Misleading information 1 99.3 (1.6) 586 (223) 99.2 (1.2) 575 (175)
Misleading information 2 9.1 (1.8) 580 (222) 99.4 (1.1 565 (175)
Irrelevant 98.9 (2.3) 583 (222) 99.1 (1.2) 570 (172)
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IMO GMO
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IM1 GM1
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Probe

————— Misleading information 1
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Figure 2, The grand average ERP waveforms of probe, misleading information 1, misleading information 2 and irrelevant stimuli

—3ul

38%ms 455ms 478ms 508ms=

for the object in informed-innocent and guilty group. And the brain topographic map of probe-irrelevant for the object in
informed—innocent and guilty group. All accepted trials were epoched with 900ms interval from 100ms prestimulus to 800ms
poststimulus; I: Informed-innocent; G: Guilty, MO: Control; M1: 1-Misleading information; M2: 2-Misleading information

ANSA AW, 1) B 27 S9HRE ANSIAS W EA @ AL 27h0] SlgHRATT RpuAT 7
AR, SPHRIE, AHREY, FRREge B4 o 12 Folrt A9 gglenl, 140 s9lgRe] xEH
ool gt A B AAVAANE FAZIRY A2 e APHRIAT0| S92 TR} 57
249 Ao}, $HATL BE AR 47 2ANN F  UEhieh 219 sgiARe] w38 ML S9ERI%
AAZ9) P00 o] 7P $A) ehton], RpeaTe] 23 sl9ERATe] BAATRGE WY SRR
A 7Pg e P00 AEo] ekdth S9ARATES & the A Uekith Z7ke] AESC4 $E $H0De
Aol wet 24 thed] Yehtd, WA s9ldne] w3 P300S 250msEHE AE) Adste] 650ms w7
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AEEH U AEEE-FAHGE SR =EEA] ¢S
Z7ANA FRAE vt sido] AR, 2
P300 z1Zo] SIPREIAS, oI9S
o 2 Ztel7h Igiet. Bhd sl 9P =
29 oM RS 2A Ha" Fe Hil=d,
aﬂzﬁlklﬂ} FHAFONA SRt 2] P3000] WERt
FHAAFHRE] 2to|e 2A FAFeh EJF 47| A=
1 A e AR ES-FRHTE] P300 oF 250msoflAl
A7) AFsto] 600ms14577}11 UrEP*E}
H 32 olof dis| B FIHELEE-FH, 73 x 39
R FFEIAE 07, SR 170, 6%4145 270 x &
FREHAAS, PRI, SRS, 7
)07 HHEE WFEAS AAG AuE AAskh ¥
Fa 7 A3,315=109.36, p<.001]17} Lherst
A=l wet AF9] 2717 A yehd
. ES A% 987 A2edo Arezke
1, SI9IHE %—‘%E} 1}1%%%4 g
[R6,315)=6.57, p<.001], W= 3% sIHE &
1ho] A4 H6,315=3.86, p<.01]°] urEMo‘:q
@Ehz 4@%4 FEHTe] SR =EH
¥ P300 AES] F7|7} th2A Yepd
%, fAAGe YR /57 24
AN AY & FIE2E Ho|1 R@AR
Heol, FHLE-F2Te
7 20 et A= fel dit 1% 2717}
th2A UEbgth RS- A A o]%@ioﬂ L3=22)
A & FAxRANAE FAAS Bl A yepte
W, SR =E2E%e Hele FHAREY Zo] 27

7V =0k,

Az

O

r

AL wral

r O

[A(3,315)=13.86, p<.001],

2
‘l,:L

[e] [e]
To =g

Hasto] )P RAFT} HsHAY T L}
ok P300 FHAZY] FA7lel diside HE 139 +8
THA1,105)=6.15, p<.05]12F AH=6 9) Zﬁﬁr F3,315)=
2.93, pCOSI7F YeH ole AR LEE-F2-TH(395ms) 1t
F3ATH429ms) 9] Hek 7F FA7] 1}012} ol Eo] &32=
(423ms)t FHAA=(426ms)o] o] E 12=(399ms) 7}
SIE2=(399ms) o] A7 Ee o ZA dehd A
SARCR §redst Aatolot,

I 32 CIT 838 93 597 5934
2 o] B BEAE AASHL o]
A 29 el ZolH, & 4

7 204 CT 27 Z8350

AN Zoloh ] A9 SR
glo] FARE CIT &¥7F yehd RH, AHwE-
A% S9RE =E2HA] g2 279 (T &
7} 2 K9] S| Ee kEH 2ARG A
Lt Ztell fefujgt zpel7k AT =4.27, p<.001;
=413, pC001]. E3 ARLZ-BF7t] s|9HH|
=57 G2 200 fAFEY] BE SR {7 200
o] CIT &dtof] zol7b ez egieh. shARt 170 52 2
Aol SR =EHE FoNe HRLE-FIHGI
TS 7t CIT Aol Fofn|gt 2ol7h ASATH=5.60,
p<001; =556, p<.001].

CIT ate] ZHZE A7) s sl E &
52 %2 279 AHLE-FHATHGE9ms) T FHFTH
(509ms) 7ol zko]7k QldtH=2.51, p <.05].
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Table 3. Statistical analysis of the P300 amplitude of 4 stimuli (probe, misleading information 1, misleading information 2, irrelevant)

for the object element in informed-innocent and guilty group using repeated measure ANOVA applied with Greenhouse—Geisser

correction
F
Effect df
Amplitude Latency
Group(G) 1, 105 — 6.15"
Misleading(M) 2, 105 — —
Stimulus(S) 3, 315 109.36" " 2.93"
Object
GxM 2, 105 — —
(PZ) * koK

GxS 3, 315 13.86 —
M xS 6, 315 6.57 —
GxMxS 6, 315 3.86 —

*p<0.05, **p<0.01, ***p<0.001; —Not significant.
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Control

1-Misleading information
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2-Misleading information
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-

AN
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Figure 3. Means and standard errors of CIT effect for the object element in informed—innocent and guilty group (p<0.05)

Table 4. Means and standard deviations (in parentheses) of CIT effect for the object element in informed-innocent and guilty group

Informed—innocent Guilty
Midline parietal 1-Misleading ~ 2-Misleading 1-Misleading 2-Misleading
Control ) ) ) ) Control ) ) ) )
(Pz) (=15) information information (2=20) information information
- =
! (=18) (=20) (n=19) (=19)
Peak amplitude 9.16 437 4,58 9.01 9.42 9.36
(uV) (4.30) (1.88) (2.16) (3.36) (3.36) (3.15)
Latency 399 455 478 509 458 468
(ms) (104) (122) (121) (143) (139) (134)

Standard deviations in parentheses.

H 57 280 g BE ASEH9 249 Aeoldl ditt @2 SR LEqHA ¢ 2AE FHHT
A Bt ARIEAHRNE AFTITAE) A5l 54 o sfigo] yepdtoy, sjfgRe a3d 24 e o
P o, HH FF3 SIEE 7 2o Aglel ZE A= P300 FZFo] A Aaste] HPASEG 5191
=9l P300 AFo] v |l A= P00 AFEG IA A=A ¢ 2 P300 FAFe] yehte HE s Bt 5
ettt ole 4ol iz B4 oA 3 l 0HE SRR At SUMEeE 'S FadRs T
SEAS] diet o] AT avtz J 2HE wYt Ae AE Hort o fFaste Ae & 5 A
= HQIth £ 5 ol dis) M FIHEEE-FH, F2) x 9
a9 4 AEEE-FAAYY GG SERE AR FREIAEE 071, 9EE H, SR 270) x
AAMBHA AW, 18 22 27H9] SIAHRE AASHAE W A3 A4S, SAMEIAS, J9FE2AS, 7o
SETY, SINHEIEE, SAHE2ER, FHHE Ae AR WRSA e AT 2E AR Ao
ofef et WAl Wt AL AAE AFTYHH A0l o 2 AW, AP FaTA3,315)=48.30, p<.001]<t
SAT Aotk AT SR 24 duglol HH WA f3% A3 9 F2ASAA[A3,315)=6.58, p<
A=elA 7P 2 P300 AFo] YEREY, SAEASST 001, SR 7 =A% AS{9de deAgadt
FHEAS 79 Apole 79| il B JRLEES-FAR - [K6,315)=4.16, p 0117} YEdH. A=/3e] FadE 2
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Figure 4. The grand average ERP waveforms of probe, misleading information 1, misleading information 2, irrelevant stimuli

for the verb in informed-innocent and guilty group. And the brain topographic map of probe-irrelevant for the verb in

informed—innocent and guilty group. All accepted trials were epoched with 900ms interval from 100ms prestimulus to 800ms

poststimulus; I: Informed-innocent; G: Guilty, MO: Control; M1: 1-Misleading information; M2: 2-Misleading information
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Table 5. Statistical analysis of the P300 amplitude of 4 stimuli (probe, misleading information 1, misleading information 2, irrelevant)

for the verb

element in informed—innocent and guilty group using repeated measure ANOVA applied with Greenhouse—Geisser

correction
F
Effect df
Amplitude Latency
Group(G) 1, 105 — —
Misleading(M) 2, 105 — —
Stimulus(S) 3, 315 4830 —
Verb
GxM 2, 105 — —
(FZ) * koK
GxS 3, 315 6.58 —
MxS 6, 315 416" —
GxMxS 6, 315 — —
*p0.05, **p<0.01, ***p<0.001; —Not significant.
Rt AL EAHOR W Arelnt = Soldn §% 24T FuLE-BATe] g
3% St OT EdEEAS-FRE4DE 98 $93 °ﬂ gl e 24 4] OIT atele Seluld AoVt
SR §F ZUER o] Moy ZFeAE AlAlSH ME‘r 1749 ol Hof L2d XUNAME FHHET
3, olo] thet L] MRS Axkg vepd Zoln, & TS ko] CIT Zaol] fofm|ek Zpol7h vt
6o 7t W3 §97 S9An §5% 2AU OT v 44 xl u-,k I} shAe 7] sl 9Ane wBE 240 dheld
AZ3} A7)0 Bdn BEEAE AN Aot $AY £ AU BuLE-BAT o) AT D] §eoln)
@] A SRR G% x| wE CIT aae] zfol7b 7 pol7h At ~=2.213, p<05]. CIT &Tte] AHX=
QAT AReE-RAUDY A AgARel =EHA  AVle ¢ BE WH 497 A9RR 4% 27 Do) §
ore 2703 9] SI9igRo] wEE 270 el T &3 Julgh Aolr} vehA] gk
o GoJu|gt zpol7} AATH <221, p<.05]. ESH GHF T

Probe-Irrelevant
P300 Amplitude (/A

Control

1-Misleading information

il

2-Misleading infarmation

AN
DN

Informed-innocent

Guilty

Figure 5. Means and standard errors of CIT effect for the verb element in informed—innocent and guilty group (p<0.05)
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Table 6. Means and standard deviations (in parentheses) of CIT effect for the verb element in informed—innocent and guilty group

Informed-innocent Guilty
Midline frontal 1-Misleading 2-Misleading 1-Misleading 2-Misleading
(Fz) ((31(:1;2(;1 information information ((Zjil;;l information information
(7=18) (7=20) (7=19) (7=19)
Peak amplitude 7.57 6.13 432 8.08 7.57 6.90
(V) (4.95) (3.05 (3.79) (3.87) (3.74) (3.82)
Latency 420 416 394 408 424 418
(ms) (64) (56) (74) 63) (66) (70)
Standard deviations in parentheses.
= o B} 22 P00 ABL Mol §AUT HZG Hlo] 1}
ehiie, ol MEA} WAsl BN AR 2T )
B Q7 P30T CITOIA w2A7IE si9mel A% diee] tehhe wo] $54E viesis Aol 7120 3-
7 Z7Kgel 2 CIT &k wlashn, SHol®ar o) 9 s

Agol A=l digt 24& AAst] Agofod Foug
P300°] uehtsa] stk sl ol &2 @%Loﬂfﬂ%
Zol/mAol/Aa0] FEjo] TS AFoR ANSAL, ol
A AFEolAd F2ofet Moo digt P300°] 71 i7ﬂ u
Edtiy & FAFAlA T HAEAlododo] AR A
918 B4 AHgalgch. T 71E 3743 TREION A

& ork

gole 2EAS, S92, TS o] SRR,
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Asl= Axtolty, Eat 2719 FYARY LEFH S wol
CIT 237t 1709 S|P Ee] LE=%E ] CIT ave}
HIZ5HA Uehy SR Jiart S7lete ARLE-F
D] digt FHLFE AAaAZ|E JYAFRY At

AFe AEFAAeN Aol AN F

250msHE TEE7] AZE] 800msAE7HA] AEEYAL

—'3 15

500ms o]gof FZo] AFpste uiglo] vehkith R WX
Oozl_q- O]H;G_H;_ = zZA ]1 ;(}:Lo] 7]&(1— = 31_

Hol, Algo] =oAE w@dzte] 9] HFo] wE P300
| BUDE AYSAAL T, ANYRIA, A
A3, RPAATS HER T FANE] A4S SR

S5 270 Apglel BAATAN M L P300e] vt
S SSARAT BRI el 2 Aot 99l

99 RELE-nAgeel A9, Aiguel wEEA Se
ZAAE FHATI AY 2 P00 DB HAX |
A e 240 S9Eue] =EE 2R BAARY
P300 ZJ%—O] Aaste] BPAATIO P00 AE Ho]} £
AARHT S94EATY P00 ABo] 27
o 20 vehith, ol Aol GO HELE-R
AR IHLRE AL SR At 2gs

= As HolEth olg FYSEY, AsoiA=el diet
P300S BAFS  ATFAGA Buzayt e
A E2Z P3000] PEE o] 71%4 APdTst dAsk= 2

I7F Yep o (Kang & Kim, 20105 Go & Kim, 2020),
S| E ] 53 AA| F8ohA 2Eot3l7] wieel Aeolat

3% ke WSk 80 AW} 2 4 98 HolE

o E AEoldmoE fATe SR £ 24
o AFglo] BT 2 CIT &3} Uyeht 274 7+ B4
Zpol7k (U]lAL, ol= P300- 7151' CITOHH O]%XE LZo

ek S A0 4% 11e] o9
Hole ol S¢1ue] LEEA ooke et ulwy
CIT &t vlad gash sigout SAHOR §
g Aol7} i e v, 249 SSlgRe] wE
Hole W] CIT avks 98 27 gaste] 3914 =
2507 ooke woh HERE © BAZHOR fofm Hol
=, Agolold: 1Rt 2749 8j91anel
o o 532 PUE Sl 0 £82 ol
LSRR A Skl et AREE-RA
AAAPIE Tt apgEiolnk 2

TFEANA AzolA=Fe] tigt AFgge] P300 HE

SoAel Pelo] Qrkn Husty gl B o]ggt
P300-7]5t CIT= Fol/F&ol/Ago] AR AF°] AA
=, Aol AAE Fof ol gRlstyl o] HaAS
A7 HEEAFAAE HES =Y §HSoHeE A|Agith

wHbA QIR Tl RS2 TG vis) HAA
= Hie 209 FS Tot Meold it v 2

ol o B2 Foet oyAZE 42853 o 2 Al
QAEHHA FHA=] tigt o 2 P300 ZZo] yehdthe
ZoltHKang & Kim, 2010; Go & Kim, 2020). o= 4%
HeolA SPPEE LEAALE YoM 2-gsh=tl, A4l
o] A Aol F& MR} THHHor F5T 519
JHE Ztoll= Zpol7b EAISH] wizoll A A&
s o 2 AAREEe] aFEol S| REHE A
o Zgglo] P300 ZZo] =7 vrepdrt.

ERF FZofo] e AHLE-FHATNA SR}
S7tstoe CIT @dtell= 2pol7t glo] sifEavt 4
QI o yolrt Aol FEEE-FHFTNA CIT &
W7t H% a-stod 01141@7} 11427—3— Harzle &
o] Z7}5t Ao Holy) Fo| e (attentional

allocation)ol] W& Atz HIth F2ofo] ¢, #49 &
S A3 AHRE Aoty ‘21% ZFLOE FAZ Al

AEE A5 AelolA =
011]744 Hlﬂ-o] ;qxq 14-_ 7\9] _Q_Eko] ZYATE & BT—oﬂ 041-4.‘
HH Asols HAMEE ZdekA] ol glow AL

Ut A=S(FHFUZ)0l AAEZ] wizel w7

7} o]Fojz|7] ket & Shgs

A HE FAols FAYEE AYstet] B2 AEe] 48
wo] S|9PET} Frkot e Holdle o 8 stold &
Ab G7E gehgr] diZel 11 Apolzh A yehtA] ok
Zog HAty, WA Agols oo H|g| Qx4 Fe
ol A7] wiwel © W2 Fo Fo &FS FHT 4 Qlof
SIERE QI FEO o 24 At o 34 =o
g Aog Helth

tﬂrﬂ’rﬁi 2 Aol Aat= P300-715t CITlA sl 918E7}
AR E-F2d et FAHRE HAaA7Ied a9
A= AHScIAAL, F4o] #ab ofyet Azojo Ak fA
gt gt wEEo] £ AMeoi=me SR He
T te THsAEE EO%E} ERF o]5 Z&3to
HEQE} 2 H
om*li’jl T Q& Aot

N

L ol
ot
o

(e]

0

.
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7t A 2 5 P@
ZAt= ol &7t 3l
# A7 Kim(2018)ell oo ZIef=gld Aadet of

githelof] zpol7p EAfoh=d], AP Aol m@atelA H

HAHE wEo] o]Fol ¥ ot ATFE F o9HH

LZo] olfoFnh wetd 7|E A+ SI9REIE '

Hol 7198 "elsh= 98 7Hd(retroactive interference) 2]

rulo

Azd) SgAne] TEAS A

ez SR aRs A9E 4 ot & dys 1y
Aol HAAR} SRS FA] wEAA APHRE
72 g5 749 JFor 2 4 otk 4AUHY A
W3 04 2T F SR REEY] HEd] o7t

iy J_’—E% of H= “ﬂ 0]'2 O]”—J 7‘}7]
2 @77} ojold Wast ek
B a7o 9ARe s 2o wA S9Rust 2
5 HAAEe] AR S EE BT HgA 71
ot o ojERo] A& 4 Urk= Aolh & AFelA= o
d2so] R} SIYPRE Aot AL 4
HupgAfel] Soi7b7] A WHES|A AHE lr—%/\]ﬁ%ﬂ], 1]
F27F ARES Aol 7196t YRS HupEAR]
ol7p7] Mol 5= FRlE ¢ § HupHApt nE Ed
o ARARAE 235 719HAL oot 11 A
R R wiEe 270 wfjo] AFetert o @ Ao
= Yt SRR HupgARE 2 o] 719HARE o]%
oA MHupHAE MPE= FeF ©HR, SRR, RS
o AR LEEHHA 7] o] BZlE 7HsAel
Aot wEhA] &AM E RIEA] HupgAte] Eoj7h]
Ao 718AE AAlste] w2t st FAE e}
SAEE 719 4 JA=F ofoF & "art gl

T+ HAz & A4 §/7F dd 2FE Sldl CIT
ave] Fogte AN ol ALY A4 o
HE EFotrlols A7 At} mheta] F2o REAES]
H(bootstrap), Feo]E 2 (wavelet), H]o]Z]SHH (Bayesian),
SVMH® (Support Vector Machine) 52| thofgt REHES

£8) AR oy Hgstol s EAe

gl r>4
o o

o] l:._%

o ol o

= MEdes &

e FAEEES Hlus) = 2art Stk 5_
Me A 4
oish %/ggﬂ e 7ke] AAg 2to]
=Pz, T
Kim, 2010) whepA] Wk g2 A= §Fef] digt 242 A
Alste] AHELE-FEAT FFHHHo

52 Aiitte de AR 5 e vt At yehy
A Z2 SRS AU 4 S oE 7Mool Qe
A gelsfE dart Qlch

o] el P300-719F CIT= HAZ}F HAE t‘o}ﬁﬂﬁ}ﬁ%
B0z Algels YA, oA fjSof okt Aoz duA
2AtHRosenfeld et al. 2004). wahA 2T & 3] AT E]
1 %e 34T ZR2EEY -3 (countermeasure) AR-g
of et HeFHe Hebstr] ofsf i¢td SFAYLRES
(complex trial protocoDellAl S| EE AMERS o HE
EE-FEAGY SHRE HAAE & YUeASt HE
/72 Ade] A Hddo] f21E 4 A=Al tsiie

=21
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AH 5 42lofA2] P300-7| SZHHEHAL

2 A7 AE =Eo] tih P300-71NF SHPEAAS] S SESHIAF 51917 E(misleading information) 2} #=2 Ab
Q.

gote] AEL AWK, SHRE ABAIA WA BIsle] Qlrky 192 HA7) AR, AAZE W Belo]
Gl RS ouigih, WA A BY WAZ SUToRA WARIYRE SEANGANY, 1=58), B WHE 4
e

RIS ARFORA WABVINE FEI(RE-RAPY, =59 F 9] Ao Utrolzitk, 27 ATk of
A wut A A 2ol Sl9ARe EEE o] et BAZA, @ YS9l kEs 24, 5 A 51914
o) LZele 279 A K] 202 BRHNT. WuA A ot Fol/BAoel/5a 729 B4l AFoR A
Aseict, SATe Bajojer Agololn] 5918 2ol Amigle] BHART R0 Tho] folnlst P00 1E Aol
7 4ebTh A28 RIS BE FAE HGO] A BAGINL WA HE 6 PO o) v
on, S|9IARe 2GS vl BAATY P300 AEo] Fhstgch. B A7 e SASIPRI PI0-TE HUAR
Al A Ree] T ARk posi)® AL BAAAS e, Bspinel At 2
TRlels e Helz

FHO: SAHEAAY, P00, JRLE, SR, B B
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