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Effects of stimulus similarity on P300 amplitude in P300-based concealed information test
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Abstract

The present study examined whether the physical similarity of test stimuli affects P300 amplitude and detection
accuracy for the P300-based concealed information test (P300 CIT). As the participant pretended suffering from
memory impairment by an accident, own name was used as a concealed information to be probed by the P300 CIT
in which the participant discriminated between a target and other (probe, irrelevant) stimuli. One group of
participants was tested in the easy task condition with low physical similarity among stimuli, the other group was
tested in the difficult task condition with high physical similarity among stimuli. Using the base-to-peak P300
amplitude, the interaction effect of task difficulty and stimulus type was significant at a=.1 level (p=.052). In the
easy task condition the difference of P300 amplitude between the probe and the irrelevant stimuli was significant,
while in the difficult task condition the difference was not significant. Using peak-to-peak P300 amplitude, on the
other hand, the interaction effect of task difficulty and stimulus type was not significant with significant differences
of P300 amplitude between the probe and the irrelevant stimuli in both task difficulty conditions. The difference of
detection accuracy between task conditions was not significant with both measures of P300 amplitude although the
difference was much smaller when peak-to-peak P300 amplitude was used. The results suggest that the efficiency of
P300 CIT would not decrease even when the perceptual similarity among test stimuli is high.
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P oA S B8 2 RER Ho] itk Eejgts CQTSh CITE A7) WS et &
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/\].T;H}\]—]]_Q/] ARAEEEY) 55, "9 o 284l o 7]Helt} CQTe} CITE BF TFA4A vks
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AL T2 Aol 9Hy }‘))o]] 3t ureS A Z v CITE A8& 4 9lthBen-Shakhar & Elaad, 2002).
3}, v 3k 71X 7|HS 714 273 K concealed infor- Hikg o] &% AAE B4 A5 AAE A=
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2291 1507 S da glEA 9 o= mkotaEly] ¢ P300(*E+= P3)S T2 &-&3th P300> A=A F



P300-7| gk

250ms~600ms Abolol vERE AA AHS dehe
(Kok, 2001), A|AJE =F=0] 3474/\}74}01] A <7 9
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T 213 adE 2ol 22 7613 797010 0,
dEzr=e gk A-gE(Col 8 ¥ &) T
ol 42y 9833 98281 3L, FykE A}l gk 3
WS- E (ol 2 Whg- H| &) 7 7oA ZHZF 998
7 9900 AT}t AVE A s 27 7k Ak
SES FAASE Fogt xol7t FUATHF(1,24)=

261, ns., Ap’=.011).
AT 2704 BxAFo Ugk Hd Auk-e A7t
A A=ol gk A9k-gAIZHE 419ms,

’8‘ 4501'1]5)\)\.1_
FoE Aol ek Guk-gAI7HS 373ms T A=
ZANA EFgAFo| g Hit AWFSAIHS 547ms

o, FE A 3k AW A 7HS- 494ms, T3 A;
=] o3k A Po/\]ﬁ% 461msATHGE 2). W HEA 2
3}, e 2o Aukg 17}01 Ak o] At

2 UERSTHF(1,24)=
=&l webA = Gukg
Al?POl E}é ﬁii ‘%E}kk%tﬂ(F(z 48)=62.668,
<001, ApP=723), ZEAFFol| )3t Fukg-A|7ke]
A3 FaAATel e AN-SATRYG Lo
o, geA o] gk AnkeAlgte] Tl o
AUt FAFo| wmof A=73 9
% THF(2,48)=1.048, n.s.,

¢

An?=.042)
E 2 npHco|l = HetSED MUkESAIZHms)
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ANE
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o] &4 o] 2 (Rosenfeld, Shue, & Singer, 2007),
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ol Rl SR THF(1,23)=4.194, p=052, A’=.154).
FAFo| w2 o] A5FFo E3E A% 2
3, A= Z2AAME FEAT FREAFI
714 -4 3 P300 HFAFO|7F 272N 2 SAH R
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HAA7re] 71 A A-AH P300 2 Z=}o]7F 0.9 N = F
AH R froletA] gttt

-7 P300 FZo| thFAE o] YA S
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=, FHRAS o] B4 fARdel 7 A=
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