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Computer-Aided Detection of Deception

Using Neural Network Classifier

Kohei ADACHI*

The purpose of this study was to assess the accuracy of computer-aided detection of guilty
knowledge using a feed-forword neural network classifier. A three-layer network classifier
using the error back-propagation algorithm was developed to classify polygraph charts on
the basis of respiratory, electrodermal and cardiovascular responses. The network classifier
was assessed with the 96 charts obtained from the experiment in which the guilty subjects
committing a mock theft and innocent ones received guilty knowledge tests. The cross-
validation assessment showed that the detection by the network classifier was 77 percent
correct. The outcome was not superior to the detection accuracy by linear and quadratic

discriminant analyses. Some properties of the neural network classifier were discussed.
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Figure 1 An i}lustl‘ation of the feed-forward
neural network
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Table 1 Percentage outcomes of classifications on the learning sample

Innocent group

Guilty group Combined group

Classifier
Correct Error Correct Error Correct Error
Neural Network 100.0 0.0 85.4 14.6 92.7 7.3
Linear Discrimination 83.3 16.7 77.1 22.9 80.5 19.5
Quadratic Discrimination 89.6 10.4 79.2 20.8 84.4 15.6

Table 2 Percentage outcomes of classifications by the cross-validation method

Innocent group

Guilty group Combined group

Classifier
Correct Error Correct Error Correct Error
Neural Network 87.5 12.5 66.7 33.3 77.1 22.9
Linear Discrimination 81.2 18.8 72.9 27.1 7.1 22.9
Quadratic Discrimination 79.2 20.8 79.2 20.8 79.2 20.8




(38)

(&:INNOCENT mm GUILTY

NEURAL

FREQUENCY
s

—
o
1

LINEAR QUADRATIC

NETWORK 4 DISCRIMINATION 4 DISCRIMINATION

1l
04 — 01811111111

.5 1

TEST SCORE

Figure 2 Distributions of test scores for neural network and linear and quadratic discriminant analyses

ROSHZRTH, FREEREIC X 2580, H5
SHT L Y RRMIR R EE R T Z &R0, Tib
B, MREEREMEC L DHETE, BEOFLALER
RO 0 F 7213 1ISGHEWES & 0, PRSI MR
iz, BT, Z9 L EEITRRHE Lz Eakic
L RO, BEZHEIZOWTOREEDRE L ik
HiE, EZL - TEHEZTTHE LI, W
BarboTHRHAEEZ TTHEL IRV L13E
25,

% =B

PR EI A E T VT & D BEHE O & 53R
AEVETHMIE L7252, EHERIITT% Tholz, T
DFEFRVE, BRHBITIZ L D2 HELRLT, Fi,
ZHRHBIGHT L D b s o, TE-T, MHRIE
AT TV OB R~ A Ttk iR Sz
b DD, HEROHFFMFEIC T D E-METRD
LRI T,

FHERER O, HIEREET TR, MR E K
ETNVDBFEOHRONDHEE BRI SN R 0T, FD
120, BERAT Y E2HETIREICEAT, B
M- BERRMOT —F BHETIREESE LK
TT52ETHD, 95 LR, MEEIERMET
TIUBEEL DNRT A—F 58D, RERAT—ZIC
WA (over-fitting) 22 LICHKTZEEXD

nNd, £, FHERT TRBHEOHEESICY,
MRAEED 0 72 1 ORIV MEER & 5
BRONTC, HRAEGRIE, PR - B0 =FHBIC
BT 2MEOEANERTRELDT, kb X
Ex LA b R EE & 50 Thiug, IHH
LoFE®RIEHZ, EROERIXIINICKTE LD
Thd, T/hOL, BHRBEERT &V D MfE[E
HAEET NV OWHEIL, IGH LA REETH D &
Sx L9,

IR EEEIEE T VO E L < eV iER 2B Tl
R, TOZEPLEBLIL, TOFRERTFET
E DD TIZAR W, MR EFEAE IR OHIBI AT &
EERISOEHERE R LIZZ £ D, TOEBR
HiRE~OWAFTRRMEIIER I NIcbiTTH Y, &
OFEREPHE 2T, EilLic Xk 5 2REAE2 TR
AR REIFEBOR R EITH 2 ENEEZRETH
DEEZLD.

8%, $IB) 734 DS

FIBNBHEO R TH EERFIETD DG5S
W& =B 4T (McLachlan, 1992) O#EHE %,
FISEX=[X), -, Xul IZHESNT, B - Bito
TR 21T O B 2 AAE L TR

EOHHEE bIT, RUSER, B EBIEOMmEET
RRDEERERDHHEI D ERET D, 2



T, BUEHOZERERSMDNRT A= DE )T
BT v, EHEITIE, FREN n, 2 TEL,
DAOBEEREE ¢ (X; wi, 21 TERYT. FEEC,
MR DL B IERDAGD/NNT A —2 % 2 X2 T
L, TOEEBEE ¢ (X; ue, Z2) THET, UL
REDET, WHEOLESEITIINE L (2= 2,)
EW SR IS < DAFIZHBIAH T, Z OfilF %
RITRNOBRZHHBNGT TH D, BRI R X
O WHBI AT OENTH Y, LITFICET Z L3l
FiHiET 5,

BB LOBMEOEFREEL, ZhEh, m1, 7
LB &, FUGE x &R LT HBRE B TH Dk
£ (BHEFZRER) piE, M XOEHLY,

2o (x; [J,z,Ez)

p=
mio(x; p, 1)+ e (x; pe, 22)

ThHEzbh, BETOHLDSHERE, 1—-pTEHEILH
5. HEWTHEEZ-T, FEHT—F06, BRAEL
£oT, HENATAFOEEMEL T, EHRUTRA
TR, Bt (B OEESEFELNhD. 2k, K
WHEDFHIlABR T, mi=n.=0.5& L7,

X #

1) BIIET AR O O OELBIE B T 7 VIc S
<HIBIBEEL. BEERITIEIT AR, 1989, 42,
160-167.

2) RIS ZEEMATIC X D E R R O B B
E. SMOEEDTSE, 1993, 18, 55-63.

10

11

12

13

=

=

=

~

=

)

—

~

=

(39)

Adachi, K. : Statistical classification procedures
for polygraph tests of guilty knowledge.
Behaviormetrika, 1995, 22, 49-66.

JESLIEE, $RKMAGL @ AFEEER OB ARHEEE D
feigs, JEHLOERSERRE, 1991, 16, 33-43.
HRgE— BT L Ea R v a =X A,
WRCRF RS, 1989.

BRAESR : =2 —Fvx v MU — 7 [, pEE
[, 1988.

Ben-Shakhar, G., & Furedy, J. J.: Theories and
applications in the detection of deception: A
psychophysiological and international perspec-
tive. Springer-Verlag, New York, 1990.
Lykken,D.T.: The GSR in the detection of guilt.
Journal of Applied Psychology, 1959, 43 385-388.
McLachlan, G.]J. : Discriminant analysis and
statistical pattern recognition. Wiley, New
York, 1992.

Rumelhart, D. E., Hinton, G. E., and Williams,
R. J. . Learning representation by back-
propagating errors. Nature, 1986, 323, 533-536.
Rumelhart, D. E., McClelland, ]J. L., and PDP
Research Group : Parallel distributed process-
ing. Vols.I, II. MIT Press, Massachusetts, 1986.
HHlE— (BERR) PDPEF VBB L =a—m v
[EIRAEOBESR. PEZEME, 1989.

ERARHREL © AR, HEBRM, $RKES (R)
GBS IGE, Pp. 192-205, Z£f1E/E, 1986.
fEl &RV IREOHBHEY AT LADE
ORI, BRI TREER SR, 1993, 46,
22-26.




	JJAP20_034
	JJAP20_035
	JJAP20_036
	JJAP20_037
	JJAP20_038
	JJAP20_039
	JJAP20_040

