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-1 2ET0—JiEZ ALV P300 2 & ZIREFRIGEICETS
TR (DL )

Vo AR b0
(FHIRFPANFSA LA DEER) - (R S S A SR A S ET?)
CRARA AR OEERR - - &6 52F8)

P300 (& & 2R (CIT) 2 FEEROITEEAN AT 5 7o DI TN < DD DORTEA AR 2 Z & HWEE
Tbhb, TOFEAIRETHE OBHNETH D, HERD P00 12X D CIT 1L, H—71 v 7 O TG
HEPAY & & B ITHROEATRI AV IR LR LW 5, g Oz RE 5720, bihvbh
I3& 70y 7 T OO E BT a8 g B v —7 7 e VAR L. (A, 2010), S0
RN, 2 < DA 495 2 & CP300 O SN eASET 5 2 LN TE 20, TAFHIRRAZ R LT,
PRRAEH DT e U AEROEMN B 5 2 L Th D, BB HITZE L <1372, P300
RN RO A CI3K9 20 AT TZET % (Cohen & Polich, 1997), AWZETIS, 10 4DZM
BOHRRGRT) AZFiA T, B OENSRITINZ, 6 SOHGRARE & FIUTsiiid DI 5
FERR L77 P300 (28 B CIT A2 7=, Bef&i72 P300 ONNFTEAE, 50E, 10 B, 20 [ Téh-7z, #il
TR R D Sy BT ORGSR, BRI & Haofiliihod P300 IZFEHAl L » HAREICKE W E W
IRREDOFZARAMGF LN, RHAER L EAETH Y, FoofEFIE 5 [ & 10 BOMEAEEL DA TR
Do, IERHHOT DI HEZIGEEEEERLE, S5O GRS SR iue b vy,
[¥—U—F FEERRE S£E70—7% P300]

—HEIZ, P300 1Z X AFEEREEMHA (concealed information test: CIT) DL E 7 1 — 74, 6
DOOREHHIY (target), 6 DOFEIRANL (probe), 24 OIEERAL (Irrelevant) THERKT 2

(Farwell & Donchin, 1991; Rosenfeld, Shue, & Singer, 2007), L2>L, ZE7'm—77LT, target
D6 L2 <, BIE~DOREEERDMEIMEST T2 LW O @R B D, FBRIC, target (ZxT
B I)EEHE (reaction time: RT) 1%, Farwell & Donchin (1991) "C 957 ms, Rosenfeld et al.(2007)
T8O ms LR o7z, —F, BT u—T1EDORA, taget (26792 RT 134208 ms (n=176)
THDHZ &5 (Hira & Hamamoto, 2008) , 287 11— 7 15T target DMEEATFET 5 e X1,
SN OEANT ) T E DI SN TEHIREE L 25 2 Hivd,

ZZC, - (2012) 13, target & 1 -DIC[HEE LT, BIFBAGHMIZ L D target : probe : irrelevant
R1:6:24 LD, FTRBET 0 —71EERR L TR T7o, £z, -l (2013)
L, FHEPLIE TV ARRREIZ K D target : probe : irrelevant 731 : 6 : 6 ([RIFEERFRE) L o3
Bra1ToTo, FOREE, 1:6:24 TlE, P300 IR irrelevant LY probe THEIZHR L7
2, FRHFHRECIIAEEBO bghotz, 77205, - (2012) ICXD1:6:24, -
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I (2013) (2X51:6:6 DHFRIZE D CIT ZLH#E L7-fEE, probe & irrelevant D KR

B A BEZEDSTRD HNZDIE L 16 : 24 DHTHY, 1:6: 6 DFRIILRITE CIIAEENGE

bIhotz, LIeh-> T, probe OMHIIIHAEWREDOATIIR L, HEEENEETH

HZEDBHBMNE ST, AL, RGN, RS REEL AR 2 i CX 58T

BN TN, FA~OIEEAET HIE, =& 203, - 4 =P (2011), Hira & Saragai
(2012) AMEH L7-A5E - R R REZR E OGNS % b TH D,

& AT, HEHERA RAR—/VEETCIY, Z2E L72 P300 RIE 2155 726002 20 [HILL EfIE
%479 (Cohen & Polich, 1997), & & OIEEOHIZETE 20 [RILL EOIEEYE1T- T
V%, Rosenfeld DRFFFEEE T 20-30 [EIDNIE)EAT- TS (5 53 [RIERSEH AR
TOEEEL D), ZD—J5C, RO S RITENOBS % 5 | X 2 3 rTREME B 5, KT,
FRE TOEAIRINE, probe 2SFRIEINERCHFBIGHNM e & DI~ A Vv R7aHIE & 7
Do, £IT, ABETIY, [RILCEEREO FRASHIII TV ATRECHEIE L, IR
¥ 51a], 10[8], 20 [AICUER U7-fERA R L C, AR Pk 2 atd5,

&

EEREME  FHRICFER LRI T o7 1040 CRAFRR 20.1 7%, SD=0.90),

KERIEE M & RT OWEICIE, TEAC RPERAIZ AT >~ (Polymate AP1524)
A=,

BIEHAZE B2 E T 572012, FEFE 10—20 JEICHEOIESHR EORTEE (F2), HuiaEs

(Cz), SHIEHS (Pz) DSARZ AN IR A B CEE L, AMEEMIImEZ L LT
L, WEK3s, sl L% 100Hz THEELZ, £ LT, Yo7 7 500
Hz CAD ZHaLTo7— 8 % /~— N7 4 A7 IR (F LT, B RAMOIREREX (EOG) 134
IR - R S L, IR 27 —F 7 7 7 B LTZ, S61, target |26
LIRS AP LD RT IZOWT HRtkk U7, S5 BEmENIY, FREESRAT 200 ms 7> S HIK
EUR% 800 ms D 1,000 ms M2 MIEREE) L CoReb 7, B E/RAT 200 ms DR A B & LT,
SR D100 pV A X HFEN A B TR TIX BB BER LT,

R target |ZY27 7, probe & irrelevant IE, FAVETVIIATHREL, JUITHIE, (RAREE,
WD AT ANV, WEROTRSE, WERHT 2RI HiECTHD (FE 1), probe ITFFED
gV AL —ET DNETH o722, irrelevant 38T U 4 L ITEEHROHLDOTH
©7z, probe & irrelevant [T 6 FEETOT, HAE1:1 & Lic, EafilldscTdiiiicad b,
SRR 300 ms, ERHRE 1500 ms (£10%) T, FHREAS 1/6 T-0F X AT D L HICE
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RUTe, BARIZIE, target % 50 [H], probe 35 KUV irrelevant (Z2DUWTIE, ZHEVDRIA
10 A SRR L, B3 1 m BT ¢ A7 LA IR LT

FE T, BRI, MEROREI2 RS, BEGOEE~ZENLRALT, &
BRI ASTA YY) T oI, =V FHETRE L | LW NEORHSEGE T A4
HE G2 Bz, £ LT, FHRECR Lzprobel AR 3580 & 2RI ZEEE T 5 L 9 12k
b, TERIGEETE /e W) R, TR 2RI LISCEA D S, 3~ TIE
fRLT-Z & &R DT, e —/V Rb— LN CIMEAE O EREEE 21T o7, 3RS
FiZ i Hargetl R L THIE FORS AR, ZHLSAORFITE L TIERIE FoRZ AL
ZCELIETES IERECT D K okdre, 7o, BHEPLIRS TV A7HE ColE Lo g4 4
BE TR SNARWE I T5 2 2R LT,

#1 HLWEZETE—TYAC LD R 1S K DR

Target Probe Irrelevant
TR 2 AFRIT 5 B
GE = AT
s AL 2 &
L e
1¥VrT  ERysLR
K NEP

FEROMIE AFERTIL, INENEYEEGE 15 [mE T, 1-10 [mE T, 120 [A1F T 3 fEEH
Kbtz EBIZ, EANFEOREIEND 10 4 ORINE SR EZFE T L-, £ LT, £3ED
P300 i HRIE & P300 THAEF 2 Uiz, $£70, TN Enofiiicstd 2RTHHEH L,
AFRSCTIE, 5[El, 101[8], 20 [FIOPZIZIIT HP300 S AHRIEIZ OV T, 541 7 HIBM SPSS
Statistics 19 2 L, [k (S[El, 10[5], 20 [F]) <filf& (target « probe * irrelevant) YK
LERO®HZ 2 BROZHHTEAIT>7, BHEITHuynh-Feldtez W CIREE L, 2hE
partial n® & 3K6D7-, 7235, ZEHH 1 IBonferroniiE A FAV V-,

R

HIE LT=Rdieh o 5 81, 10 [, 20 [FIOMIEEEIRAR L, B1IORLE, K10
IR 2 225 &, target, probe, imrelevant & (2 300400 ms T CheRDBIER A
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FLBI TS, probe & irrelevant (Zx19°5 P300 fRIEDZEA RD &, 5[EIE 10 [BITIEH S
TH5A, 20 BITIHRBIE A L CHRRIOZ IO, target (2642 P300 gV
THONEEH TR T 523, irrelevant [IAIREEELROHEINE & HITHERK LT D, 7235,
FGBRHEEENL & U CORI, 20 [BIOMENEE)) e b1 sl O ED PR TE TH Y, SN
teom ERRGBD,

-5uVv
-200.ms 80Q ms
5 epochs
10 epochs
D epocte f’%w
Target
Probe
Irrelevant

X1 HIESFEE s Al (R, 10E (FE), 20[E (FE) (2B %035
KNRSERRTE (P2)
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) 2 L IHNGE AR AR N O EHRER 3~ B P300 D RERIE Al L TR Lz b o
Thb, TORER, target& irrelevant) SIIFESEEEHROHIN & & HITHRIEHEIN L T D DI
L, probe CIFNMEEEIEHLOIINE & HITHRIELNBD LT\ D Z LR Sz, 0K
LER DG 5 2 BRSO ORE, KOS (F2,18) = 10.001, p = 002, np’= 526) &
ZHAER (FR,18) =4.717, p= 007, \p’= 344) 2B BNz, HHIERIEOMIEND, target
Lirrelevant CIZ TR <, probe TOLIZNE: (F(2,18)=7.850, p=.004, np’= 466) 157
Do, ZEHEE BonferroniiZ) OFER, SE (163uV) &20[E (122uV) OFICHEZE

(p<.05) , 10[E] (15.0 uV) & 20 BIOMITAEMEAFTRD ALz (p<.10), probe & imrelevant
DOHEETIE, SEE 10 EITIIAEEDHY (p<.05), 20 B TIIHEZENRD BN -T,

25
l DOtarget
20 f l Oprobe
l l [irrelevant

15 F

10 f

MEAN AMPLITUDE (pV)

5 }F

0

5 epochs 10 epochs 20 epochs

X2 e EOS AR 3 9% P300 HEhE  (P2)

728, S1Al, 10 [A], 20 [BRIOFIIE IO P300 JRIEDHKAKIE% probe & irelevant CL:
B LTS, MHERIEZNETL90%, 80%, 50% & 77z,

=

AT, target 2 1 DIZEE L7722 EH 7 v —77% (F, 2012) 71 h2/LOHIT,
51T, probe & irrelevant % 1 : 1 ORI U7z [RIEEREEA HV -, - FIH (2013) T,
Probe & L CHOM:E W) BEBEGHIEDS OG0, BHPUIES TV AR L 55k
AR L7 SOl e 5on Uiz, £ LG, IESEEEEE 5 [a), 10 (8], 20 [A]CHUEE L7
REE LT, ARG a5 2 L2 B E Lz,

ZORER, MESEAEEEAS 5 B, 10 (8], 20 [A] L9512 LizA3>C, probe & irrelevant

(T D ERIRIBEOZDH D Uiz, FRHT, MEEAIEREL 20 [5]ClX probe 23 12.2 1V, irrelevant
WIL6pV E7220, AEEALRD LN -T2, DFED, SEE 10 [Bl0J5753 20 [BILL EOHIE
PR L D HEN T, @, P300 (2 & AHFSETIR 20 [RILL OISR S T
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BB &S TND (Cohen & Polich, 1997), {HL, Cohen & Polich (1997) DF5TI%, HERH
WIIATHE (standard) HIFEAS 1,000 Hz, 5HY (target) HRHAS 2,000 Hz OFE, SRR IAE
YERNENA R T4 TORIE, taget 23T = v 7 ORIEE W) HiffiZe b DT, I51T, #ET
target ZMRH L72 D AZEUIEZEIT LV D SO TH -T2, ©F 0, 20 BILLECIEEER
TEREEES D LV O FERIE, 2 BREARERROBEEA RAR—/LEETH Y, L target DFfHZ
RDHOIEBREE AR L WD TORERTH 2, 7235, 1 D OWFFEIL, FHEfIIRS 80%,
target 73 20% &\ O EURHEGRAEFH L T\ D, ZHUTKL, ARFEERTIE, P300 (2 XL DA%
HCHW target, probe, irrelevant @ 3 A RAR—/LETH Y (Farwell & Donchin, 1991;
Rosenfeld et al., 2007), R L7ZERICH]IE FCRZ AR L 2T 200 target TH Y, EIAMHR
tHD~—71— & 7225 probe |21 irrelevant & [FIREIZHFIE FTORL APFL AR L TODIZiE
EXANAN

P300 HEMEIF 2R S DRI O BRI S L, TSN R~ BEEE 2 g L
CHE 9% (Duncan-Johnson & Donchin, 1977), Cohen & Polich (1997) DAfZFED X 5 7z, Wt
AN EERZR 2 IR RR OREMEA RAR—/LRREE O, EoRmsE 2 T P300 ORIk
L, MEEEDEZ 2 2 LIL>T SN bbb UTRE LISEES S i, el &
target ORI D EFE X DILD, AIFZETH, Mtz Red7= target (213K D P300
PRIES A B, 5 B2 20 [ENZNT TREETITAER L TWnD, £D—J5T, target, probe,
irrelevant O 3 HIECA FAR—/VERETIE, EARHHO~—T1— & 72 % probe (36 DMt 25K
HDHITENTERY, ZAUL probe (3T DML, BN THOPIREE MFREREZHD D
LWV FXITRDNOTH D, £z, FHRIIETRET 217~ MY, itz Rko bz
ARSI LTl C b 722 <, BRI O K 5 ITEElOE ECH e, L
e3> T, AFHRTIE, B _BHAAE I I 25CE Th o 72 probe 73, EoREH)
25 & LB ICIENOEEE) A U C P300 HRIEANEE LI-THEMA R T& 5,

7z, ARIHRTIL probe & imelevant DA 11 TE/R L2, 47413 probe & irrelevant
DA 11, 1:2, 1:4 LRI E L TlET 2 2 &R END, T ITINRRERL
T DIENDOREZ AT 5 & & IS, imelevant DEERDE & X (TR A
IZ, Ben-Shakhar (1977) (Zf%3& X415 dichotomization it & IRFERTRE TH D,

AFEBRCELN L DS, MENEYEHES 5 [[—10 BICRIFTRECTHIUE, Mo
i, PoRAEE OB, EROBEOBNINR EORE R AY v MBELD, ZOZ &I,
P300 |2 & B AR OFEEIGH 2 I 5 = L&, Sow/ R R E e 5
BElE, WWETIECTH DI ™ & AT+ —(Rosenfeld, Soskins, Bosh, & Ryan, 2004).72 & OEL
LR A B LR b LETH D,
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BT 1 23530937) OffEhAZ T T2, £2, AFBROEMEIHSD, fEILKRKFEARSHEE:
FODEEERH L TR OW 215, Z IR L UEoEA R LET,

5| FASCRR

Ben-Shakhar, G. (1977). A further study of the dicotomization theory in detection of deception.
Psychophysiology, 14, 408-413.

Ben-Shakhar, G, & Furedy, J,J. (1990). Theories and applications in the detection of deception: A
psychophysiological and international perspective. New York: Springer-Verlag.

Cohen, J., & Polich, J. (1997). On the number of trials needed for P300. International Journal of
Psychophysiology, 25, 249-255.

Duncan-Johnson, C.C., & Donchin, E. (1977). On quantifying surprise: The variation of
event-related potentials with subjective probability. Psychophysiology, 14,456-467.

Farwell, L.A., & Donchin, E. (1991). The truth will out: Interrogative polygraphy (“lie detection™)
with event-related brain potentials. Psychophysiology, 28, 531-547.

T (2005).  JEAMHIIRT 20RO RN ERE  DERRTR, 48, 384-399.

PR (2012). P300 AfRERE LIS /e B m—7 W CIT Offit— B IREI GHI
AT AEL LR OSHVEREE, 30, 163.

Hira, S., & Hamamoto, Y. (2008). Comparison of critical and non-critical items for P300 amplitude,
P300 latency and reaction time on P300-based GKT. Psychophysiology, 45(Supplement 1), 80.

Hira, S., & Saragai, Y. (2012). Simultaneous auditory and visual stimuli presented during a P300-based
concealed information test. International Journal of Psychophysiology, 85, 399.

R A1+ =B (2011). P300 (2 L 2 FUPENG ARl s T DAY & Bl
DI EILRFEAFSY R, 11, 97-109.

A FOEEE  (2013). P300 1S K DRMEHRIRELCRIT DT M BT v — T RO
BB SR VLT TRILREENFSU LTI, 13, 43-52.

Rosenfeld, J. P., Shue, E., Singer, E. (2007). Single versus multiple probe blocks of P300-based
concealed information tests for self-referring versus incidentally obtained information. Biological
Psychology, 74,396-404.

Rosenfeld, J.P,, Soskins, M., Bosh, G, & Ryan, A. (2004). Simple, effective countermeasures to
P300-based tests of detection of concealed information. Psychophysiology, 41, 205-219.

—105—



o e A f W W o

On the number of averaged electroencephalography epochs for correct detection with a new
multiple probe protocol for P300-based concealed information tests

Shinji Hira, Yuki Hamamoto and Isato Furumitsu

Several problems need to be resolved before the P300-based concealed information test (CIT) can be
applied to practical field use. The first is the complexity of the test procedure. The conventional version
of the P300-based CIT consists of repeated presentation of multiple probes with corresponding targets
and irrelevant stimuli within a single block. To minimize the burden on examinees, we proposed a
modified multiple probe protocol in which only one target stimulus is used in each block (Hira et al.,
2010). The second problem is that although more epochs averaged would improve the S/N ratio of the
obtained P300, this would require a longer sampling time, which may affect examinees’ performance
and distort the results. The P300 amplitude stabilizes when there are approximately 20 target trials for
simple auditory and visual stimuli (Cohen & Polich, 1997), but less would be better for practical
purposes. In this study, 10 participants read a mock crime scenario and underwent a P300-based CIT
that had six probes and corresponding irrelevant stimuli with only one target stimulus. The number of
averaged epochs for the final P300 was varied, with 5, 10, or 20 epochs. Two-way ANOVA revealed a
significant effect of stimulus, showing that P300s to the target and probes were larger than those to the
irrelevant stimuli; this was found only when 5 or 10 epochs were averaged, demonstrating a significant
interaction between stimulus and the number of averaged epochs. The required number of averaged

epochs for correct detection should be examined in more detail in future studies.

KEY WORDS: concealed information test, multiple probe protocol, P300
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