
P300

1 2 3
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3

P300 CIT

P300 CIT

2010

P300 S/N

P300

20 Cohen & Polich, 1997 10

6

P300 CIT P300 5 10 20

× P300

5 10

P300

P300 concealed information test: CIT 6
target 6 probe 24 Irrelevant

Farwell & Donchin, 1991; Rosenfeld, Shue, & Singer, 2007 target
6 target

reaction time: RT Farwell & Donchin 1991 957 ms Rosenfeld et al.(2007
869 ms target RT 420.8 ms n 176

Hira & Hamamoto, 2008 target

2012 target 1 target probe irrelevant
1 6 24 2013

target probe irrelevant 1 6 6
1 6 24 P300 irrelevant probe

2012 1 6 24
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2013 1 6 6 CIT probe irrelevant
1 6 24 1 6 6
probe

2011 Hira & Saragai
2012

P300 20
Cohen & Polich, 1997 20

Rosenfeld 20-30 53

probe

5 10 20

10 20.1 SD 0.90

RT TEAC Polymate AP1524

10 20 Fz

Cz Pz

3 s 100 Hz 500

Hz A/D EOG

target

RT 200 ms

800 ms 1,000 ms 200 ms

100 V

target probe irrelevant
1 probe

irrelevant
probe irrelevant 6 1 1

300 ms 1500 ms ±10 1/6
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target 50 probe irrelevant
10 1 m

2

probe

target

1 1

Target Probe Irrelevant
2 5

2

1-5 1-10 1-20 3
10

P300 P300 RT
5 10 20 Pz P300 IBM SPSS 

Statistics 19 5 10 20 × target probe irrelevant
2 Huynh-Feldt

2 Bonferroni

5 10 20 1
target probe irrelevant 300-400 ms
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Target
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800 ms-200 ms
-5

5
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1 5 10 20
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2 P300
target irrelevant

probe
2 F(2,18) = 10.001, p 2= .526

F(2,18) = 4.717, p 2= .344 target
irrelevant probe F(2,18) = 7.850 p 2= .466

Bonferroni 5 20
p < .05 10 20 p < .10 probe irrelevant

5 10 p < .05 20

0
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10
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25
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probe

irrelevant
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N
AM
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U
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2 P300 Pz

5 10 20 P300 probe irrelevant
90 80 50

target 1 , 2012
probe irrelevant 1 1 2013

Probe
5 10 20

5 10 20 probe irrelevant
20 probe irrelevant
5 10 20

P300 20
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Cohen & Polich, 1997 Cohen & Polich 1997
standard 1,000 Hz target 2,000 Hz

target
target 20

2 target
80

target 20 P300
target probe irrelevant 3 Farwell & Donchin, 1991; 

Rosenfeld et al., 2007 target
probe irrelevant

P300
(Duncan-Johnson & Donchin, 1977) Cohen & Polich 1997
2 P300

S/N
target target P300

5 20 target probe
irrelevant 3 probe

probe

probe
P300

probe irrelevant 1 1 probe irrelevant
1 1 1 2 1 4

irrelevant
Ben-Shakhar 1977 dichotomization

5 10

P300
(Rosenfeld, Soskins, Bosh, & Ryan, 2004).
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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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