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The P300-Based, Complex Trial Protocol for Guilty Knowledge Test
Using Sentences: P900 Component Related to Countermeasure Use

Eun Jin Go', Young Youn Kim'"

'Department of Forensic Psychology, Kyonggi University

The Complex Trial Protocol (CTP) presents the implicit probe-irrelevant recognition task first and the explicit target-nontarget
discrimination task followed the next in each trial. It is also known to be resistant to countermeasure, which is an effort that
individual made in order to defeat a polygraph test. This study investigated the possibility of detecting guilty knowledge in the
P300-based, CTP for Guilty Knowledge Test (GKT) using Korean sentences when guilty subjects use countermeasures. The effect
of countermeasure use on P900 at Fz and Cz, which is recently found to be an indicator of countermeasure use, was also
examined in this study. Simple guilty group (n=15) and countermeasure group (n=15) performed a mock crime scenario that
included stealing and ripping off a certain mail, whereas innocent group (#=15) was simply instructed to make a list of mails.
The sentence stimuli used in this study were presented in subject-object-predicate (verb) order, in which the object containing
where the stolen mail came from changed depending on stimuli types (probe and irrelevants), while the predicate (verb) did not.
Simple guilty group showed larger P300 amplitude to probe for object element than to the irrelevant in the parietal region as
compared with the other two groups. Probe for predicate (verb) element in simple guilty and countermeasure groups elicited
larger P300 amplitude than irrelevants in the frontal area; however, innocent group did not show such result. For P900
component, countermeasure group showed larger P900 amplitude to probe for predicate (verb) element in the frontal region as
compared with irrelevants. The finding indicates that, due to the use of countermeasures, the guilty knowledge in countermeasure
group is less likely to be detected with P300 component in object element; however, with P300 and P900 components found in
predicate (verb) element in countermeasure group, it is possible to detect the guilty knowledge and the countermeasure use

respectively.
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P900
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Figure 1. Structure of the probe sentence on a trial in Korean script. Each sentence element was separately shown as a

question. In the task, “dang-sin—ee (you)” was shown for 500ms, ‘bup~mu-bu-mun-seo-rul (a document from the

Ministry of Justice)” was shown for 500ms after 700ms blank, then “hum-chyeoss—sum—ni-gga? (steal?)” was shown for

500ms after 700ms blank, which meant “did you steal a document from the Ministry of Justice?” in English. The object

in the sentence were varied across stimuli. The string of numbers later appeared after 1200ms black for 300ms as either
target (‘11111°) or nontarget(22222" to ’55555°) until the next trial began after 900ms blank.
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Table 1. Demographic information in simple guilty, innocent and

countermeasure group

Simple guilty Innocent  Countermeasure
(1=15) (7=15) (1=15)
Gender /8 8/7 8/7
(male/female)

Age 20.27(2.87)  20.47(1.77) 20.80(1.93)
Education level  13.53(0.92)  13.86(1.03) 14.00(1.20)
SES 2.60(0.63) 2.87(0.83) 2.79(0.89)
Parental SES 2.67(0.49) 2.60(0.51) 2.33(0.72)
BDI 5.80(4.16) 7.80(4.62) 6.93(5.24)
BAI 567(4.75)  6.80(4.25) 6.13(4.75)
MMPI-2_L 3.13(1.88) 3.07(1.91) 2.80(1.82)
Mach IV 58.67(5.58)  58.80(6.82) 60.53(5.62)
SMS 12.00(3.38) 12.27(2.87) 12.33(3.13)

Standard deviations in parentheses; SES: Social-economic Score;
BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory;
MMPI-2_L: Lie scale of Minnesota Multiphasic Personality
Mach IV: Machiavellianism IV SMS:

self-monitoring scale.

Inventory—2; scale;
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Table 2. Means and standard deviations (in parentheses) of response accuracies, hit reaction time and overall reaction time to probe

and irrelevant stimuli in simple guilty, innocent and countermeasure group are shown.

Simple guilty group
(7=15)

Innocent group

(7=15)

Countermeasure group

(7=15)

Stimulus Type Accuracy (%) Mean RT (ms)

Accuracy (%) Mean RT (ms) Accuracy (%) Mean RT (ms)

Probe 94.22 637 96.22 705 94.00 726
Task (7.94) (186) (5.79) (194) (8.61) (209)
(source) erelevant 93.58 652 96.89 691 94.03 743
8.77) (196) (5.05) (192) 9.42) (194)
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Simple Guilty Innocent Countermeasure
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Figure 2. The grand average ERP waveforms and brain topographic map of probe stimuli for the object in simple guilty, innocent and

countermeasure group.

All accepted trials were epoched with 1300ms interval from 100ms prestimulus to 1200ms poststimulus. Vertical bars

above x—axes in Pz waveforms show P300 in the simple guilty group. No P900 component was found from the object element in all three

groups. Topographic maps show the brain activation of probe stimuli for P300 (at Pz) on the left and P900 (at Fz) on the right.
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Simple Guilty Innocent Countermeasure
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Figure 3. The grand average ERP waveforms and brain topographic map of probe stimuli for the verb in simple guilty, innocent and
countermeasure group. All accepted trials were epoched with 1300 ms interval from 100 ms prestimulus to 1200 ms poststimulus. Vertical
bars above x—axes in Fz and Cz waveforms show P300. Vertical bars below x-axes in Fz and Cz waveforms show P900. Topographic

maps show the brain activation of probe stimuli for P300 (at Fz) on the left and P900 (at Fz) on the right.
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oke B P90 9lo] Lpedths 2S shelgict
(Meixner, Labkovsky, Rosenfeld, Winograd, Sokolovsky,

;olt

Weishaar, & Ullmann, 2013). wabd 2 AoA=
P900 @¢lo] UEHH A&olo &7, f&ds AR
§H(countered) TR, HFHE  ARESHA] g2
(uncountered) FH&EAR=| tieh AFATAMS] AHE B
Stich tiedls ARERt TS ARgSHA] gk R
A= 7F P9002] AFo|E paired r—testE Sl A4S A,

¢

e ARSS FEzEY 292 o2 FEExE 1t
PO00 #1Ze i}om AR fofneta] A Vet
SHARE APAT=o] AAAY A=A 7 2 P900
agle] %Zﬂ-ﬂ?iﬂ} 2 Aol o-gAe AHES Rzt
= S ARgoHA] ¢k REEAS ZF P00 FIEo
Zpol7h ol Ueht] g2 olf = FAo] Fof AA|
e Aeol(FRHFUZY)7E 2% Z7] gl o@Art A
<ol Aol ANEHAY FHolo] RRANTES FHoto] A
<ol BT S AR o, o] zp=o] EATE
S 8ok Ghethe AL dAlekEdl glol HEsiA
&S 7HsAol Stk shARE gl A on] = =4
o] FAS S AN EHE= Aol S -3

ARESEZ] 7] wiEell 1 A=o] EAR vR(HeA)E &

o2 et AL QA4S 12918 P00 Q910] 713
A vebd 4 Stk wEbA 2 AFE Agold] &=
oA FE P00 el of-g A AT B vkl 54
gt APAE9] Aot dAgS HojErh

2 AelMe v 22 RS ZR Qinh AA,
AN AA s Aeols BT FRRAS 25
FEUTZ duEA FASAH. ol S5 m@A
214 B o7 uhh FHo] thyoR A= H%
HAA=T FHEASY ARBRALE vl &

Ot A&olE FAAA f-7l wet EA @@6}11%
3Tt TFoll= WS BARE Aeold] "X
=3t fARIARE AR T gle AleolE FaAt

2 FAste] fEAAel ThE AT HSol Ba
b Zlo|t). wheba] AgoloflA WHE FRA= Fzt
Zre] a7t Al AXE HHojo] gt oz Qlgh
A 52 moMFof A ERHE P o]t FalA] &

& dart ok =4, 2oHE Ay s a7 A
7tel AA MEAE 722 HAAE g2re ol
A BHANAE H2 ARgAE SFAA gt
AAE7E ROl AU QE S8e ARga Zpo|7t
= Ae=® oAZIH(Ford, 2006). Egt
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&= 0|8¢t 5E A Z2EF P300-7|¢ RZ|AAAAL
CH 0

SAANANE AT Rasksb] SIek AHelo] @ 4 gl reieleky Aolgt) olejd TgAe] AHE
Yozl 25 Al 22 E2(complex trial protoco) §F Ale] AN Hhe AT 134 ope B
Ao AARL, ofF SAZT FHHel B4 BES avshs BEAT 3L nBEAZS ANFeRA o
3 AHgoE QI WASHE o AA9] BARS HASKITY FelA gtk £ QoA digAe] Aaae Belrk ¢
S B A% DRESS G0N, BAL ol8T PI0-71 FAAAAHeuily knowledge Dol TS AE
SS Wol= FARA] FA7E FsAA Pohugie, Ei thed AHge] AEekn Husl AFYG] P00 4N Sl
goaA thed Ag o7t SAA W) nlAE G AFHA S KA1 hSAAH(19E 5
4 $BES Mesle no] WMAE $a5E, FAPR(E1SS $HE BES Ayt Aules Sasr. 2o ¥4
T8 $2 AE5P] S ATRASIE ZAsgon, el WA 11E BAS MR} 7] o8-

[¢]

l-EI

= A=z AASAT. fRE2 g S0Pt AAEE w FEAE] vlsh £ GGl

H 2 P300 AFS HYlot ot Avbe FAT dhs ATl e edsktt. BEASS Asolt AXE e o,

AT el FaEAs e o ?: Z2] p3000] MFFHolA 7P A BEE W, AEojofxle] ol

Avte TGN HEREA] oottt PO009] 7%, the ATl Aeolt AEHN S W HRY FEEAs 7 P900 A

7F AFFGeNA FolulsHAl e, £dS o187t B9 AR Z2EE P300-71RF FAAAHARE AIRRE W, 54

01011*1% 434 AFgoz sl teHATe] FHAAFATE off et Aol TEE: el P3003+ PI00 841
S Z47F FRRAFAe} i AR APEo] Thsehe HolEr.

FHO: ARITAAS, FHAAEAY, P00, HeF AR ZREE, die3, PI00
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