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P300-based concealed information test for identifying true

or false statement”

Seul Ki Hwang', Seok Chan Kim?, Young Youn Kim'*

'Department of Forensic Psychology, Kyonggi University

2Department of Forensic Science Investigation, Supreme Prosecutors Office

The concealed information test (CIT) assesses the recognition of crime-relevant information, which is possible to conduct only
when specific material evidence is seized. As an attempt to solve this problem, we examined whether the P300-based CIT using
the suspect’s statement is a potentially valid method to classify an individual as guilty or innocent. Therefore, we compared the
event-related potentials in four conditions to imitate various situations at the scene of crime investigation: false statement(n=16),
confess(n=16), deny(n=16) and innocent(n=17). Results showed that the difference in P300 amplitude between probe and irrelevant

was significant in the false statement, confess and deny conditions, but not in the innocent condition. Moreover, false statement
in the false statement condition elicited larger P300 amplitude than irrelevant, but probe elicited larger P300 amplitude than false
statement. These results suggest that the P300-based CIT is possible to detect the actual criminal behavior from false statements

and assess the veracity of confessions.

Keywords: event-related potentials, concealed information test, false statement, confess, P300
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(Park, 1999). HZ7HA & &1z o] Sy} HlF2 A
& FopA|1l glom HEO| AFeu Hyzt: #id 30007
ojAre] EE| 1= AAE AAIE AtHKim et al., 2015).

908 Ak @9 2 WHre] 7L mF MRl F
7b 5 ol A §Heo] WslE Bl e AHE FEcke
Aol7] wgo] AAY 2AAE Aok Aol ofdzt FAH
HolE EARHA & 4 Stk skARE AXTS okA] 9
ol Aol 240 e B2 ok& & Sivke 7
o= el 20t AEY 4 UL, iQlell weEtA= B
Al 712 Bkt 713 JFo] 555t AR of et BAQL
o] e WFE Hols AREEo] th(Ekman, 1992). ot
2bA] Q1] B4 met AXEE & w BAZE oEA U
B 4 Q7] diwel AAES ¢ AgE 2Wgh Aoz
A3 pdste s191F A (false negative) ¥ 2=t Algts A
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E9a 9] ANS BT o e A& MR &
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UoH(Kim, 2009), o] Hol= FF4174A2 WHetE HA|of
W & = Su(electroencephalograph, EEG)E ©]-83t &
A B HAHconcealed information test, CIT)7} tjero=z A
AE QdtHMertens & Allen, 2008). ¥ut= Fmjo] A=
= Faoto] Ty ABFAEES] AHAS 9] (postsynaptic
potentials)ol] °Jgt 9|0 WStE ZA4ol= Ao, Hu}
SoAAE BT Aol dojd © whZstol IRAILE
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(event—related potentials, ERP)E wUFEAALY] ZE=Z
o]-88HHKim, 2009).

SAREAA = AT BRE ARITRAS] 2832 7
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Figure 1. The structure of each trial. Fach sentence element was presented separately in Korean. In the task, the first element (“a

watch”) was shown for 500ms. Then, the second element was varied across stimuli (“A”, “B”, “C”, “D”, “E’,

“F’, “Z”). And that was

randomly shown for 500ms after 500ms blank. The last element (“steal?”) was shown for 500ms after 1000ms blank, and the

sentence meant ‘Did ‘A’ steal a watch?” in English. All participants were instructed to press the ‘T button in response to a target

sentence and the ‘F’ button in response to all other sentences except filler sentence as soon as the last word presented on the screen.
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Table 1. Demographic information in innocent—true, guilty—confess, guilty—deny, guilty—false statement group

Innocent—True Guilty—Confess Guilty—Deny Guilty—False statement

(n=17) (n=16) (n=16) (n=16)

Gender (male / female) 10 /7 5/ 11 4712 2/ 14
Age 19.12 (1.58) 19.25 (1.34) 18.50 (0.52) 19.56 (1.55)
Education level 13.12 (0.60) 13.19 (0.66) 13.06 (0.25) 13.63 (1.03)
SES 2.53 (0.63) 2.75 (0.58) 2.63 (0.81) 2.69 (0.48)
Parental SES 2.12 (0.70) 2.63 (0.72) 2.19 (0.54) 244 (1.15)
BAI 3.94 (4.21) 4.06 (3.45) 5.06 (4.71) 3.19 (2.90)
BDI 4.47 (3.57) 3.94 (3.99) 6.06 (3.64) 4.69 (4.39)
MMPI-2_L 4.82 (1.98) 4.31 (1.78) 3.13 (2.25) 3.88 (1.36)
MACH-IV 66.00 (6.96) 67.31 9.07) 72.56 (7.56) 67.81 (7.16)
SMS 12.18 (3.1D 11.19 (2.76) 13.44 (2.39) 11.94 (2.35)

Standard deviations in parentheses; SES: Social-economic Score; BAI: Beck Anxiety Inventory; BDI:

Beck Depression Inventory;

MMPI-2_L: Lie scale of Minnesota Multiphasic Personality Inventory—2; MACH-IV: Machiavellianism IVscale; SMS: Self-monitoring

Scale.
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Figure 2, Means and standard errors of the accuracy (top) and reaction time for correct trials (bottom) of 4 stimuli

(target, probe, false statement, irrelevant) in innocent—true, guilty—confess, guilty—deny and guilty—false statement group
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Figure 3. The grand averaged ERP waveforms elicited by target, probe, false statement and irrelevant stimuli for the subject
element at Pz site in the I-T, G-C, G-D, G-F conditions; I: Innocent; G: Guilty; C: Confess; D: Deny; F: False statement.
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Table 2. Statistical analysis of the P300 amplitude of 3 stimuli (probe, false statement, irrelevant) for the subject element in innocent—

true, guilty—confess, guilty—deny, guilty—false statement group using repeated measure ANOVA applied with Greenhouse—Geisser
correction

F
Effect df
Amplitude
Group(G) 3, 61
Subject .
Stimulus(S) 2, 122 33.20
(Pz) .
GxS 6, 122 2.58

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

Table 3. Means and standard deviations (in parentheses) of the P300 amplitude of probe, false statement and irrelevant stimuli for the

subject element in innocent—true, guilty—confess, guilty—deny and guilty— false statement group.

Innocent—True Guilty—Confess Guilty—Deny Guilty—False statement
Probe 8.03 (3.55) 9.93 (4.78) 9.51 (4.95) 11.33 (5.28)
False statement 7.70 (3.13) 7.52 (2.32) 6.37 (2.91) 7.09 (3.07)
[rrelevant 7.30 (3.21) 6.95 (2.61) 6.80 (2.93) 8.60 (3.62)

Standard deviations in parentheses.

7‘" I%E}ﬁ‘:]'(p<001) TSt ;ﬂﬁ}_ﬁﬂ} 1}517- 0’6‘394 /g-jll- 7/—\]_‘% 1?_03@. éﬂoli} a_/q ;SE]_ Lﬂoﬂ/ﬂﬂ ;q__:{_ 7+ P300
2[F6,122)=2.58, p<.05]0] LrER=T], o)= ; o
2 Ad 7 AF4FE P300 A= 771 b2A e

5 A (pairwise comparison)
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Figure 4. Means of the P300 amplitude of 3 stimuli (probe, false statement, irrelevant) for the subject

element in innocent—true, guilty—confess, guilty—deny and guilty—false statement group (*p < 0.05).
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Figure 5. The difference ERP waveforms between the probe and irrelevant stimulus for the subject element at Pz site. And the

scalp topographies over time showing ERP differences between the probe and irrelevant stimulus across four conditions.
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Figure 6. The difference ERP waveforms between the false statement and irrelevant stimulus for the subject element at Pz site. And

the scalp topographies over time showing ERP differences between the false statement and irrelevant stimulus across four conditions.
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P300-7|¢ AZHEAAE 0|23
mojat Zze| A9 off ol

P00-71¥ £7HRANE WHol BT HHE HeST Tl B 9/RAS Wusl] ] TAH B4 A%
SIS welah AAPL Rsstehe BV Stk webd TAA 24 57 glols ol 114 olgsiel Ak 4 9l

w34 71 Aol Basie olo] B Q7 4 Aol tehbe thR 214 A% RS S8 1% 24

2 39 (=16), AM@=16), W3 Fl@=16), FH=172] ¥l 7] 278 Tekn 10 gt Mot gS Anm
oh 2 A% ol G475 thbE §ARAS AN WAS RAg ZACNE BATEATs FueTuc &
£ D300 ¥hgo] ehtn AL RE ATl HIZE P00 g0l VERITh Egt A4 WA A5 % ol
QA SR ANAE HABRATN S|gAETAATT} TRAATRG © & P00 §HSo] ekt WA
W5 A go] Uxske AMEAAL Ryt WamazEelA P00 Wol o A tehdct ojeist 2
e P300-718 HAARANE Fol S9aT A HA B THT 4 olu Ao AL ST 4 gL B

ol&t.
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