Recent Advances in Human
Neurophysiology

Proceedings of the 6th International Evoked Potentials
Symposium held in Okazaki, Japan on 21—25 March 1998

Editors:

Isao Hayl=d



Detection of deception with P300

Fang Fang and Zheng Shen
ghahins _Psvoli d Nationul Laboratory on Machine Perception, Peking Universit

Al




734

nervous system related 10 information processing rather than emotion-dependent
activities of autonomic nervous system, the methods used to escape the detection
of traditional techniques will be null [6]. Rosenfeld et al. used P300 as an indica-
lor to detect guilty knowledge [7]. In their experiment, i larger P300 was cliciied

by an ~oddball” stumulus the item supposed to be stolen by the subjects. N40O

component was firstly d seribed by Kutas and Hi i compared
ERPs pl’t’)l_lllLCLl in response o waords which comnleted lences N g semanti-
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Ages ranged from 21 to 35 years, and 11 of the subjects were men. All subjects
were right-handed and reported having normal or corrected to normal vision.

EEG data from two of these subjects were not included in the analysis because
of excessive eye movement artifact.

Materials

A piece of diary describing a burglary of an apartment in detail was read by the
subjects. Guilty knowledge test (GKT) taking question-answers format was con-
structed according to the crime. Each of 18 questions comprised five answers
including one relevant item (RI) and four irrelevant items (1I). Each of the total
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“j” or “h” on the keyboard. Try your best to appear innocent during this interroga-
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Table 1. Amplitudes of the ERP peaks.

F3
R e s R e e LTSRS e S
P300

RI Q3 (152)" 7.59 (6.31)" 5.94 (6.80)"

11 1.66 (4.40) 1.49 (5.76) 1.46 (5.66)
N400

RI —5.09 (6.54) - 7. 5.33) —6.60 (5.66)

11 —6.79 (3.97) —8.02 (4.34) - 7.26 (4.04)
B R R
Note: mean (SD) (uV) peak-to-baseline amplitudes of P300 and N400 elicited by Rl and Il at F3, Fz
and F4 (n = 18 <0.001 (paired t test between Rls and Lls).

N400 reflects semantic processing of words in context. N400 component was
also observed for frlacseinemes privninagwepndiadnfaonatiae.] 1.y,
5ub|ccl:> in the laboratory (e.g., “Diane is a lawyer”) in which the sentence end-
are not incongruous in_any way [12]. In our experiment, irrelevant items
were semantically incongruous with the Lluulum .1““mdmu to the infor nunun
learned by subjects. According to Boaz et al sl g : >

e — = — —— = om

SR 'ﬂlﬁ“w.l.[ﬂ_ TR am.._"



739

founding variables and examiner bias. Thus ERPs show promise as a method for
detecting the presence of guilty knowledge.
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