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Concealed information test using ERPs and pupillary responses
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Abstract

In a P300-based concealed information test (P300 CIT), the result of the test is greatly affected by the value of
the probe stimulus. With a probe stimulus of low value, the detection rate decreases. The aim of this study was to
determine whether the pupil-based concealed information test (Pupil CIT) could be used in addition to the P300
CIT for the probes of low value. Participants were told to choose one card from a deck of five cards (space 2, 3,
4, 5, 6), Then a P300 CIT and a Pupil CIT for the selected card were administered. P300s were measured at 3
scalp sites (Fz, Cz, and Pz), and the pupil sizes of left and right eyes were recorded. The P300 amplitude
measured at Fz, Cz, and Pz was significantly different between the probe and irrelevant stimuli. And, in the Pupil
CIT, the pupil size was also different between the two stimuli for both eyes. The detection rates of the P300 CIT
were 44% at Fz and Cz sites and 36% at Pz site. And the detection rates of the Pupil CIT were 52% for the left
eye and 60% for the right eye. There is a trend that the detection rate of the Pupil CIT was higher than that of
the P300 CIT, but the difference didn't reach significance partly because of the relatively small sample size. The
correlation between the decision based on the P300 CIT and that based on the Pupil CIT was not significant. As a
conclusion, it is recommended to use a Pupil CIT instead of a P300 CIT when the value of the probe is low. And
a combination of the measures may be superior to either one of them in detection rate.
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