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- = The GKT has been the main method of polygraphic
examination by the Japanese police

= Japanese police polygraphers only engage in polygraphic
examinations and do not investigate criminal cases -

= The Japanese Supreme Court submitted a decision
regarding the admissibility of polygraph evidence in 1968

i utematic diagnosis system for the GKT is being —
estediin field‘ ﬁﬁiiﬁe b¥ police Ho*limﬁer?*"-—
Ira & Furumitsu 2002 Polygraphic examinations in Japan:
Application of the guilty knowledge test in forensic

Investigations. International Journal of Police Science and
Management, 5, 16-27.
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 Lafayette polyg_raph_ 16¢h digital polygraph system

National Research Institute of
M Police Science, Japan




he validity,.of the detection efi deception
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Allen & lacono(1997) 60 86.7%

Farwell & Donchin(1991) 40) 90.0%

Ellwanger et al.(1996) 27 88.9%

Ellwanger et al.(1997) 14 82.4%

Johnson & Rosenfeld(1992) 17 76.5%

Miyake et al.(1986) 8 87.5%
Neshige et al.(1991) 9 100.0% -l
enfeld et al 1 90.0% |

7/ 100.0%
Rosenfeld et al.(1991) 13 92.3%
Sasaki et al.(2001) 33 87.9%




< The interval between a memory task and
GKT examination was relatively short

1 Rosenfeld et al.(1988)
> The examlnatlon was carried out immediately after

a memory task. )_j-ﬁ!-—
1)
» The examination was carried out on the next day .

of a memory task.



Features ofi GKI in a real-life.ciminal examination

{>fThe ntealletveenta crime andthe GKT examination is
UsStally more than a week

» More than (199/390) of the GKT examinations were carried
out at least one month after the criminal investigation had begun.

(The Osaka Police Headquarters; August, 1998 - July, 1999)
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<>Does It stand the test of time?

» The P300-based GKT examination was carried out
once iImmediately after the commission efithe mock
crime, and then repeated one month and ene year
after the commission of the crime.

= cr: ) ool =

ol

Mock crime HH Exam.1 HH Exam.2 ﬂﬂ

Immediate 1 month later 1 year later



T participants:
-~ ... > Five undergraduate students (2 female, 3 male)

> Informed consent was obtained from all
participants

2. Apparatus . —
> Polygraph (Nihon Koden EEG-7410)
> InStEP System (INSTEP)

> EEG(FZ Cz,Pz)
> RT




-~ » Mock Crime
-~ = Allparticipants were instructed to steal one of the five precious

goods (Earrings, Brooch, Ring, Necklace, Watch) in another
room.

> Instructions for EEG measurement

= When a picture is presented on a computer screen, please push
a button as quickly as possible. Please make an effort not to
reveal the item you stole during the examination.

> |ISI (interstimulus interval) : 2500ms -~
»> Stimulus repetition: 80 times for each stimulus at random
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— ‘6-——E-xpefimentai:@e'-sfgﬁ,(within-subjects) -
. > |mmediate Condition

> 1 Month Later Condition
> 1 Year Later Condition

/ Data Analysis
» Grand average of P300 peak amplitudes (n=5)

o Peak amplitudes were evaluated by ANOVA with the
factors Intervals (immediate, 1. month 1 year

MEasues
Criterion for individual classification

= |f the largest Pz-recorded P300 was observed to the
critical item, it was concluded that the subject was
correctly classified.




IMMEDIATE 1 MONTH LATER 1 YEAR
— CRITICAL
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I'ne indivicdual classification
oV tne Pz-recorded P300 armplituds

P Participant 1 Participant 2 Participant 3
oture 17T 2nd | 3rd | dst | 2nd | 3rd | 1st | 2nd | 3rd
1 3.6 0.1 5.7 0.8 1.5 0.9 0.1] -2.0 0.7
2 -0.8 | -3.9 2.9 09| -0.7 45 19.2 9.7 6.0
3 -3.1 0.5 93] 11.9 481 11.7] -1.3 1.6 1.1
4 11.9 3.9 70| -0.7 0.1 1.3] -0.3 43| -25
9] 3.3 1.5 4.9 0.9 0.0 1.2 07| -0.7| -20
Decision @, @, @) @) @, @, @, @) @)
_ Participant 4 Participant 5
Picture

1st | 2nd 3rd 1st | 2nd 3rd

121] 44| 67]-03]|-35] 08 o
20| <01 oo o938 34| Red:critical item

1
2
3 -1.5 1.4 36| 8.2 9.3 9.7
4 4.3 1.1 311 -93 | -13 [ -2.1

5 52| 22| 18)/-31] 07]-10] O-correct decision
Decision O O O O O O




[ he reaction time. ofi the. immediate condition and the
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IMMEDIATE 1 MONTH 1 YEAR (n=5)




~ 1. The P300-based GKT was effective even 1 month and 1

- “yearafterthe commission of the mock crime. This result
suggests that field applications (that have considerable
delays between the commission of crime and the
administration of the GKT) may be feasible, with P300 as
the dependent variable.

UT“resuIts Wlth the new polygrqp S stem.m_lgm.‘
P3| ased"GKT examination in-

Does It stand the test of time? “Yes”
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1 Imprevement of test objectivity and
reliability

2. Improvement of the correct detection rate
3. Advancement and elaboration in judgment

"‘ of test results because the;R300 —
COMPONENISIANe; Sy me locked to

items (a true featune of a crime )

4. Counteracting countermeasures
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Features of previous GKT laboratory
studies employing P300

<> The interval between a memory task and

GKT examination was relatively short

1. Rosenfeld et al.(1988)
»  The examination was carried out immediately after a memory task.
2. Farwell & Donchin(1991)

7
€ »  The examination was carried out on the next day of a memory task.
These short intervals are rare in investigations, where intervals are weeks or months.

— See Figure 1

<> The P300-based GKT has considerable

accuracy In a within-subject design

1. Hiraet al.(2001)
»  The P300-based GKT was accurate even 1 month after the
commission of a mock crime.
?: 2. Hira(2003)
¢ »  The P300-based GKT was accurate even 1 month and 1 year after
the commission of a mock crime. — See Figure 2
tx One participant took part in the P300-based GKT examination three times.




Features of GKT In a real-life criminal
Investigation

<> The interval between a crime and the GKT

examination is usually more than a week.
»  More than 51% (199/390) of the GKT examinations were carried

out at least one month after the criminal investigation had begun.
(The Osaka Police Headquarters; August, 1998 - July, 1999)

2Y ~
1Y~2Y

6M~1Y
3M~6M
1TW~2W
2M~3M
1M~2M 2W~1M

Figure 1. The interval between a crime and the
GKT examination (n=390)



The effects of retention intervals on the GKT
effect using P300 (within-subjects design)

IMMEDIATE 1 MONTH LATER 1 YEAR
— CRITICAL

—daY

-100 800 —100 800 -100 800ms

Figure 2. Grand average waveforms contrasting critical/non-critical items at the Fz, Cz, and Pz (n=5)



i The purpose of the present study

<>

The participants in the Hira’s 2003 within-
subjects study experienced the GKT
examination three times so that the first GKT
might affect the outcome of the second and
third one.

This methodological confound can be
eliminated by using a less sensitive between-
subjects design to vary the factor of the
Interval between the mock crime and the GKT

examination.



Method

1. Participants

» Immediate Group: Twelve undergraduate students
(1 female, 9 male, Mean age: 21.2)

» One month later Group: Ten undergraduate students
(1 female, 7 male, Mean age: 21.8)

» Informed consent was obtained from all participants.

2. Apparatus

> Evoked potential/EMG measuring system (Nihon Koden
MEB-5504)

3. Dependent Measures
» EEG(Fz,Cz,Pz)
> EOG
» RT (reaction time)



Method (continued)

4. Stimuli

>

YV VV

Five Pictures:10 X 10cm
o Earrings, Brooch, Ring, Necklace, Watch

Duration:300ms
ISI(interstimulus interval) : 2500ms

Presentations: Each of the five pictures was presented in a
guasi random at the rate of 0.2.

5. Procedure

>

>

Mock Crime

o All participants were instructed to steal one of the five
precious goods(Earrings, Brooch, Ring, Necklace, Watch) in
another room.

Instructions for EEG measurement

= When a picture is presented on a computer screen, please
push a button as quickly as possible. Please make an
effort not to reveal the item you stole during the
examination.



Method (continued)

6. Experimental Design

» Immediate Group

o GKT immediately after the commission of the mock crime
(low memorial difficulty)

» One month later Group

o GKT one month or more after the commission of the mock
crime (high memorial difficulty)

7. Data Analysis

» Memorial-manipulation effect

o Peak amplitudes were evaluated by ANOVA with the
factors of Period (immediate, one month), Item(critical,
non-critical) and Site (Fz, Cz, Pz).

> Criterion for individual classification

o |f the largest Pz-recorded P300 was observed to the
critical item, it was concluded that the participant was
correctly classified.



Results

1.

In the both groups, critical items elicited significantly
larger P300s than non-critical items(p<.001), and this
effect was especially marked at the Pz location.

However, a significant interaction was observed between
the type of items (critical/non-critical) and the intervals
(immediate/1 month later) on the P300 amplitudes
(p<.05), which showed a smaller critical/non-critical
difference in the immediate group than in the 1 month
later group.

Correct detection rate by Pz-recorded P300 was 100 %
(8/8) in the 1 month later group and 60%(6/10) in the
Immediate group.



The Pz-recorded P300 amplitudes of the

Immediate group and the 1 month later group
(CI: critical item, NCI: non-critical item)

20

—
(&)

H CI
1 NCI

—_—
(@)

MEAN AMPLITUDE( i V)
(&)

IMMEDIATE 1 MONTH LATER



Discussion

3

<>

The GKT by P300 was effective even one-month after the
commission of the mock crime. This result suggests that
field applications may be feasible, with P300 as the
dependent variable.

Not only did accuracy not decrease, but there was a
significant increase in the one month group both with
respect to mean P300 amplitude and individual classification
(from 60% to 100% accuracy in the immediate and one
month group, respectively).

Results suggest a motivational rather than a cognitive,
memorial-difficulty interpretation. This can be checked by
comparing EEGs during immediate and one-month GKT

exams (more alpha in former?), or, in later studies, —T
comparing respective skin conductance levels. €



Further Studies

< The effect of a longer interval (more than a month)
between a commission of a mock crime and the
P300-based GKT administration should be
7 examined.

Clel We are analyzing such a study that includes a one-year-later group.

However, half the participants failed to recognize the critical items,
suggesting that memorial difficulty can be a problem at these long intervals.
< It is sometimes easier to recognition if he/she is In
the same place or context as that in which the
encoding of the information took place (context
v dependent memory).

Q,/ We have started a procedure where participants watch the crime
scene video before the P300-based GKT is administered.
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Features of previous GKT laboratory
studies employing P300

‘!':

i

3

<> The interval between a memory task and GKT
examination was relatively short
1. Rosenfeld et al.(1988)

»  The examination was carried out immediately after a memory task.
2. Farwell & Donchin(1991)

»  The examination was carried out on the next day of a memory task.

These short intervals are rare in field investigations, where intervals are weeks or
months. — See Figure 1

<> The P300-based GKT has considerable accuracy in
within-subject-design laboratory experiments. For

example:
1. Hira et al.(2001)
> The P300-based GKT was accurate even 1 month after the commission of a
mock crime.
2. Hira(2003)
>

The P300-based GKT was accurate even 1 month and 1 year after the
commission of a mock crime. — See Figure 2

This experiment showed a smaller critical/non-critical difference in the both delay
conditions than in the immediate condition.
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Figure 1. The interval between a crime and the GKT
examination (n=390)
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Figure 2. Grand average waveforms contrasting critical/non-critical items at the Fz, Cz, and Pz (n=5)



study

i Rationale and purpose of the present

Rationale

<> The P300 amplitudes showed a smaller critical/non-
critical difference in the both later conditions than in
the immediate condition (See Figure 2).

< It is sometimes easier to recognition if he/she is in
the same place or context as that in which the
encoding of the information took place (context
dependent memory).

.L‘Q'*
Q Lrpose

The present study, with P300 as the dependent
variable, was designed to test whether refreshing
memory about lab mock-crime details just before the
administration of the GKT would enhance GKT accuracy.




Method

1. Participants

> RM (refresh-memory) group: Ten undergraduate students
(4 female, 6 male, Mean age: 20.7)

» NRM (no-refresh-memory) group: Ten undergraduate students
(3 female, 7 male, Mean age: 19.6)

> Informed consent was obtained from all participants.

2. Apparatus
> Polymate Multi-purpose Portable Bio-amplifier (TEAC AP1524 )

3. Dependent Measures
> EEG(Fz,Cz,Pz)
» RT (reaction time)



Method (continued)

Stimuli
»  Six Pictures
o , Ring (critical)

= Downward arrow (target)
Duration:300ms
ISI(interstimulus interval): 2500ms=+25%

Presentations: Each of the six pictures was presented in a quasi random
order with the same presence probability(1/6).

YV VYV

5. Procedure
> Mock Crime

= The mock crime involved entering a room, and stealing an item
(ring) from one of five desk drawers.

> The P300-based GKT: administration time and instructions:
o The GKT was administered about a month after the mock crime.

= “When a picture is presented on a computer screen, please push a
button as quickly and accurately as possible. Please make an effort
not to reveal the item you stole during the examination.”



Method (continued)

Experimental Design

» RM group

o Just before the GKT, the participants viewed a video which depicted
the room in which they had committed the mock crime about a month
ago.

» NRM group

o Just before the GKT, the participants viewed a video of the same
length that depicted scenes from other parts of the college.

7. Data Analysis

» Refresh-memory effect

o Peak amplitudes were evaluated by ANOVA with the factors of Grou
(RM, NRM), Item (target, critical, non-critical) at Pz site as repeate
measures.

» Criterion for individual classification

= If larger Pz-recorded P300 was observed to the critical item than the
nlon-_cfr_iticfal items, it was concluded that the participant was correctly
classified.



Results

In the both groups, critical items elicited significantly larger P300s
than non-critical items (Bonferroni, p<.05), and this effect was
especially marked at the Pz location. However, mean P300
amplitude did not differ between the two groups.

— See Figure 3, 4

The reaction time measure is good one to detect guilty knowledge.
There was significant difference between critical and non-critical
items (Bonferroni, p<.05). However, mean P300 amplitude did not
differ between the two groups.

— See Figure 5

Correct detection rate by Pz-recorded P300 was 90 % (9/10) in the
RM group and 80%(8/10) in the NRM group. GKT accuracy did not
differ between the two groups.

— See Table 1, 2



Grand average waveforms of the RM group and
the NRM group (cr: critical item, NCI: non-critical item)
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Figure 3. Grand average waveforms of the RM group and the NRM group.



The Pz-recorded P300 amplitudes and the RT of
the RM group and the NRM group

(Target, CI: critical item, NCI: non-critical item)
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Figure 4. The Pz-recorded P300 amplitudes of the RM Figure 5. The reaction time of the RM group and the NRM
group and the NRM group. group.
Main Effect of Item: A2,36)=87.209, p<.001, €=.723 Main Effect of Item: A2,34)=75.595, p<.001, €=..677
Main Effect of Group: A1,18)=0.921, n.s. Main Effect of Group: A1,17)=0.083, n.s.

Interaction: F(1,15)= A2,36)=2.187, n.s., €=.723 Interaction: F(1,15)= A2,34)=0.318, n.s., €=.677



The individual classification by the Pz-recorded P300
amplitude(pV) of the RM group and the NRM group
(CI: critical item, NCI: non-critical item)

Table 1. The individual classification by the Pz-
recorded P300 amplitude(pV) of the RM group

. RM GROUP
Participant =T\ .1 T DECISION
1 185 | 13.2 )

) 166 | 14.6 O
3 61| 156 O
4 26| 104] O
5 181 16.9 O
6 124 107 O
7 58] 114 e
8 174| 135 O
9 64| 6.7 x
10 189 | 13.6 O

MEAN | 1528 12.63
SD 3.65| 281 ﬂ

O : correct decision

90%(9/10)

Table 2. The individual classification by the Pz-
recorded P300 amplitude(pV) of the NRM group

— NRM GROUP
Participant ™" NG | DECISION
i 144| 156 x
2 191 | 13.7 O
3 122 10.1 O
4 131 126 O
5 159 105 O
6 203 | 18.2 O
7 19| 123 X
8 11| 9.7 @)

9 55| 120 0O
10 120| 85 O

MEAN | 1455 12.32
SD 2909 | 2.78 ﬂ
80%(8/10)




Discussion

<> GKT accuracy in both groups was high, with the critical-item
pictures eliciting greater P300s than the non-critical pictures, and
the P300 measure identifying 17 of the 20 subjects correctly as
guilty. However, GKT accuracy did not differ between the two
groups.

< The GKT by P300 was effective even one-month after the
commission of the mock crime. This result suggests that field
applications may be feasible, with P300 as the dependent variable.

<> Future studies will test the hypothesis that to enhance GKT
accuracy in the lab, one must not only cognitively refresh subjects’
memories, but also motivate them to pay more attention the details
of their mock crime. This distinction between cognitive and
motivational functions is important for living organisms, though not
for computers or for information-processing, computer-metaphorical
models of psychological functions that are the fruits of current
“cognitive” psychology.
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