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P300 concealed information test (P300 CIT) assumes that all stimuli except the target stimuli show the same P300 amplitudes
in innocent participants. However, according to the P300 theory, the assumption of the equality of stimuli can be easily
violated, thus false positive rate of P300 CIT can be increased. A series of studies were conducted to confirm this possibility.
In study 1, we identified how much the assumption of the equality of stimuli was violated in single-probe protocol. This
assumption was invalidated in about 30% of the participants in the study using a mock crime, but it was almost met in the
study using autobiographical information. In study 2, we conducted an experimental study to evaluate the assumption of
equality of stimuli in multiple-probe protocol. It turned out that the assumption was not met in about 25% of participants. In
study 3, a Monte Carlo study was conducted to estimate the false positive rates by the level of non-equality of stimuli (0, 1,
2, 3, 4, and 5), the number of probes (1, 3, and 6), the number of trials (30, 48, and 66), and the significance levels (.10
and .05). When the level of non-equality of stimuli was set to 0, the false positive rates were properly controlled regardless
of the number of probes, the number of trials, and the significance levels. However, the false positive rates was increased in
all conditions when the level of non-equality of stimuli was 1 or higher. The false-positive rates got higher when the level of
non-equality of stimuli got higher, the number of probes got smaller, and the number of trials got higher. When the level of
non-equality of stimuli was 2, the false positive rates ranged from 12% to 25% at the significance level .10. While the level
of non-equality of stimuli was 5, it fell within the ranged of 18% to 38%. In the discussion, we proposed methods to control

false positive rates in the presence of non-equality of stimuli.
Keywords: P300, concealed information test, guilty knowledge test, lie detection, false positive rate
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(Verschuere, Ben—Shakhar, & Meijer, 2011).
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Figure 1. The hypothetical example of non—equality of stimuli.

(A) low level of non—equality of stimuli. (B)

(O) high level of non—equality of stimuli.
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Figure 2, Grand averaged ERPs at Pz site in Study 1. (A) ERPs from the experiment using mock

crime information. (B) ERPs from the experiment using self-referring information.
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Table 1. P300 amplitude difference among stimuli in single probe protocol using mock crime

D Irrelevant 1 Irrelevant 2 Irrelevant 3 Irrelevant 4 MSB MSW o F p
1 10.05 10.46 9.57 7.65 185.84 86.00 0.83 2.16 .092
2 10.76 9.69 9.94 6.65 387.89 66.48 2.68 5.83 .001
3 13.85 14.36 14.84 13.83 27.48 160.62 -1.11 0.17 916
4 5.35 4.55 6.49 3.25 222.98 78.20 1.21 2.85 037
5 8.02 8.89 6.95 9.85 183.18 76.45 0.89 2.40 .068
6 7.66 9.46 7.41 7.44 116.20 67.64 0.40 1.72 162
7 5.62 6.47 3.87 6.29 168.66 71.61 0.81 2.36 071
8 10.13 10.05 10.85 8.32 139.02 82.04 0.47 1.69 167
9 10.38 11.59 10.23 10.80 44.26 92.59 -0.40 0.48 .698
10 5.04 .67 4.29 6.86 294.51 77.63 1.81 3.79 010
11 11.76 11.84 10.98 13,53 138.14 94.52 0.36 1.46 224
12 4.40 6.14 4.71 7.64 265.88 77.28 1.57 3.44 017
13 8.11 4.76 8.24 7.52 318.70 123.18 1.63 2.59 052
14 11.92 8.75 7.36 7.70 516.99 101.27 3.46 5.11 .002
15 7.85 8.29 9.17 6.78 118.95 60.29 0.49 1.97 A17
16 6.54 5.76 7.14 .06 98.62 85.13 0.11 1.16 325
17 20.23 18.10 20.71 20.52 175.88 131.31 0.37 1.34 261
18 5.96 7.40 9.72 6.37 340.64 109.82 1.92 3.10 026
19 3.18 3.65 2.68 1.27 127.11 64.15 0.52 1.98 116
20 9.52 8.91 8.89 8.16 37.10 96.73 -0.50 0.38 765
21 9.22 8.35 9.03 8.45 22.21 53.43 -0.26 0.42 741
22 5.06 4.42 422 4.95 19.57 76.23 -0.47 0.26 857
23 6.08 7.67 9.78 6.11 366.54 58.14 2.57 6.30 <.001
24 7.83 6.07 5.04 7.64 212.12 92.20 1.00 2.30 076
Total 8.36 86.79
Note. o4 is the estimate of variance among stimuli
= MSWe| AERE BF 932450k = o
7|9 AdAEeA ZF A7 FdA=o] o
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YEPATHAB3,156)=3.65, p=.014). 2+ A@Z7Ie] 2= 7+ Kebbell, & Shum, 2009; Rosenfeld Soskins, Bosh, &

Aol 2 -4.25~5.109] WS B
A7t SAXCR Folotdld Aol A= 1t Wge] F
s 1001°*E} AA AAY7IAe] BHF P00 IEL 6.59
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Ryan, 2004). 719/d4 Adztzo|A
OREL 04%2 Y e, FERAFT ¥ ot
2 597 grol Aoz *ﬂﬂﬂt} SR gk §hs
A7+ 500~600ms Hel2 APATFET SAFFATHHY,
ol A=

2HAT g W
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Pornpattananangkul, & Rosenfeld, 2013).
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Table 2. P300 amplitude difference among stimuli in single probe protocol using simulated amnesia

D Irrelevant 1 Irrelevant 2 Irrelevant 3 Irrelevant 4 MSB MSW o F p
1 10.34 9.95 15.03 11.10 21717 141.00 1.90 1.54 .206
2 3.87 421 4.20 5.40 18.07 67.95 -1.25 0.27 .850
3 3.50 6.02 8.17 3.56 200.40 112.69 2.19 1.78 154
4 8.66 7.15 5.50 6.48 70.57 93.75 -0.58 0.75 522
5 4.73 5.64 4.70 5.45 9.49 136.83 -3.18 0.07 976
6 5.71 4.16 447 3.94 25.06 92.25 -1.68 0.27 .846
7 3.75 6.95 297 5.60 129.84 61.33 1.71 212 .100
8 7.60 6.58 11.10 10.55 194.73 133.63 1.53 1.46 .228
9 6.23 9.83 4.90 9.25 224.67 88.05 3.42 2.55 .058
10 4.46 3.44 3.28 417 12.88 82.31 -1.74 0.16 .925
11 5.68 3.61 3.99 4.11 33.50 98.80 -1.63 0.34 197
12 7.41 3.38 243 3.85 190.03 124.98 1.63 1.52 211
13 7.60 7.24 6.36 8.90 44.44 106.44 -1.55 0.42 741
14 11.65 11.33 8.60 10.46 75.10 67.27 0.20 112 344
15 11.44 8.07 6.37 5.59 269.92 134.66 3.38 2.00 116
16 6.42 10.26 9.24 8.00 109.79 113.49 -0.09 0.97 410
17 5.20 7.71 4.68 5.20 74.19 244.24 -4.25 0.30 .823
18 12.55 8.21 7.82 7.00 247.28 108.76 3.46 2.27 .082
19 7.68 3.77 7.13 5.95 120.24 84.53 0.89 1.42 .238
20 8.96 11.72 12.56 12.13 105.57 85.24 0.51 1.24 .298
21 3.52 4.54 725 5.53 100.56 65.06 0.89 1.55 .205
22 8.03 2.22 3.72 6.60 280.80 76.90 5.10 3.65 014
23 5.27 6.23 5.44 5.98 8.14 78.63 -1.76 0.10 .958
24 3.61 3.88 3.39 2.73 9.69 42.80 -0.83 0.23 878
25 5.18 4.28 4.39 251 51.02 73.08 -0.55 0.70 .555
26 10.59 9.25 9.68 9.06 18.49 69.76 -1.28 0.27 .851

Total 6.59 99.40
Note. o is the estimate of variance among stimuli
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Cz

Pz

—Target

weee Irrelevant

Figure 3. Grand averaged ERPs at Fz, Cz, and Pz site in Study 2. The solid lines represent the target stimuli

and dotted lines represent the irrelevant stimuli.

Table 3. P300 amplitude difference among stimuli in multiple probe protocol

D P300 MSBA  MSBBIA  MSW oy Caregory Stmulus within category
F p F 2
1 11.90 732.29 163.13 155.12 0.89 4,49 .009 1.05 404
2 10.56 21.18 239.51 199.11 4.49 0.09 985 1.20 255
3 11.60 128.34 315.75 127.72 20.89 0.41 802 2.47 .001
4 8.46 476.34 98.65 120.22 -2.40 4.83 .007 0.82 .687
5 7.04 117.10 179.81 168.22 1.29 0.65 033 1.07 .385
6 14.31 273.11 272.19 157.60 12.73 1.00 429 1.73 032
7 8.70 668.56 225.57 144.83 8.97 2.96 045 1.56 .066
8 3.56 29.06 164.85 147.72 1.90 0.18 948 1.12 335
9 9.86 319.66 143.93 205.60 -6.85 2.22 .103 0.70 824
10 18.05 274.55 180.32 94.64 9.52 1.52 234 1.91 014
11 9.05 177.02 82.00 122.62 -4.51 2.16 A11 0.67 854
12 10.54 331.32 248.86 155.65 10.36 1.33 293 1.60 056
13 10.03 127.92 84.21 91.09 -0.76 1.52 235 0.92 57
14 20.44 633.66 367.75 249.89 13.10 1.72 184 1.47 .094
15 12.92 765.71 367.74 283.13 9.40 2.08 121 1.30 183
16 5.17 174.89 105.13 86.39 2.08 1.66 .198 1.22 243
17 18.22 680.36 33152 148.98 20.28 2.05 125 2.23 .003
Total 11.32 156.38

Note. P300 is the mean P300 of 25 stimuli. %, is the estimate of variance among stimuli within category.
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0 1 2 3 4 5
Sig. Sig. Sig. Sig. Sig. Sig.
Comparison - NP N .10 g .05 .10 g .05 .10 g .05 .10 g .05 .10 g .05 .10 g .05
30 107 057 135082 JA99 139 257 200 300 .250 332288
P vs Tall 1 48 104053 JA51 192 229 171 290 .239 331 287 361 323
06 103050 163 105 252194 311 260 344 303 383 348
30 107 056 116 .063 Jd43 086 173 114 208 .148 235 176
P vs Tall 3 48 103053 1200 .065 JA59 0 .099 203 144 239 182 268 215
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66 009 002 026 011 052 .032 081 .060 097 .077 118 .099
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significance level. NP = the number of probes. NT = the number of trials for probe. The number of trials for irrelevants is the same

as the number of trials for probe multiplied by 4.
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