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Abstract

Using archival data from a previous laboratory study, the authors provide an extended analysis of
validation data for the USAF MGQT format for PDD testing. Multi-variate analysis found no signifi-
cant differences between total and subtotal scores of the laboratory sample and those from a sample
of field investigation cases using the same technique. Criterion accuracy profile are shown for the
ESS and OSS-3 TDA models, including mean, standard deviations, and statistical confidence inter-
vals for decision accuracy with and without inconclusive results, errors for deceptive and truthful
cases, and inconclusive rates for deceptive and truthful cases.

Introduction

The United States Air Force Modified
General Question Technique (USAF-MGQT)
(DoDPI, 2006) is a modern variant of the fam-
ily of Comparison Question Techniques (CQT)
that have come into existence as modifications
of the General Question Technique (Reid,
1947) and the Zone Comparison Technique
(Backster, 1963). The USAF-MGQT conforms
to generally accepted valid principles for psy-
chophysiological detection of deception (PDD)
test construction (Krapohl, 2006), and exists
in two closely related versions for which there
is no published evidence and no compelling
hypothesis suggesting that the differences are
substantive or would have any effect on criteri-
on accuracy. The USAF-MGQT is often used in
multiple-facet investigative contexts, to inves-
tigate multiple roles or levels of involvement
in a single known incident or allegation, and
multiple-issue screening contexts, for which
it is conceivable that an examinee may be in-
volved in one or more distinct behavioral con-
cerns while completely uninvolved in others.

Senter, Waller & Krapohl, (2008), using
a mock roadside-bombing scenario, reported
a mean 7-position blind-scoring criterion ac-
curacy level of .849, excluding inconclusive
results. The present study is an investigation
into the use of the USAF-MGQT when scored
via an evidence-based scoring protocol, the
Empirical Scoring System (ESS) (Blalock,
Cushman & Nelson, 2009; Handler, Nelson,
Goodson & Hicks, 2011; Krapohl, 2010; Nel-
son, Blalock, Oelrich & Cushman, 2011a; Nel-
son et al., 2011b; Nelson, Krapohl & Handler,
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2008) and the Objective Scoring System, ver-
sion 3 (OSS-3) computer algorithm (Nelson,
Krapohl & Handler, 2008).

Method

Archival data were obtained from the
Senter et al. (2008) laboratory study (N = 69),
and were scored via an automated version of
the ESS and with the OSS-3 computer algo-
rithm. The Senter et al. (2008) article provides
a complete account of the methodology of their
study, and only a brief description is report-
ed here. The sample consisted of confirmed
laboratory examinations, for which 36 of the
examinations were conducted on programmed
truthful persons, while 33 examinations were
conducted on programmed deceptive persons.
All examinations were conducted with the
USAF-MGQT. All of the examinations consist-
ed of two investigation target questions, one
pertaining to direct involvement and the oth-
er pertaining to secondary or indirect involve-
ment in the mock incident, along with three
comparison questions.

We scored the data using an automated
version of the ESS TDA model, including auto-
mated measurement of physiological features,
automated transformation of the integer point
scores and automated execution of decision
rules. ESS scores were assigned by compar-
ing each investigation target question to the
preceding or subsequent comparison question
that elicits the greater reaction for each com-
ponent sensor. Decision cutscores were set at
alpha = .05 for deceptive classifications and
alpha = .1 for truthful classifications.
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Cutscores corresponding to these al-
pha levels were -3 and +1, meaning that any
subtotal score of -3 or lower would be statisti-
cally significant for deception (p < .05), while
test results in which all subtotal scores are +1
or greater would be statistically significant for
truth-telling (p < .1). Bonferonni correction to
the alpha cutscore for deceptive classifications
is not used with PDD examinations for which
it is assumed the investigate target questions
are independent. However, an inverse of the
Sidak correction for independent issues is
used to correct for the deflation of alpha that
occurs when calculating the normative proba-
bility that an examinee would produce a sta-
tistically significant truthful result to all inves-
tigation targets while lying to one or more of
the independent issues.

Sample data were also scored using
the OSS-3 computer algorithm with alpha =
.05 for deceptive classifications and alpha =
.1 for truthful classifications. Whereas man-
ual and automated scoring procedures for the
ESS involve the assignment of integer scores
while comparing the strengths of reaction
for each relevant question to the stronger of
neighboring comparison questions, the OSS-
3 algorithm compares each relevant question
to the average of all comparison questions, for
each component sensor, to assign numerical
scores in the form of standardized logged ra-
tios. The decision rule for the automated ESS
model and OSS-3 was the spot-score-rule

(SSR) (Department of Defense, 2006), and is
identical to that used when manually scoring
multiple-facet and multiple-issue examina-
tions.

Results

All statistical results were evaluated
with a level of significance set at alpha = .05.

ESS Scores. The mean subtotal score
for deceptive cases was -2.00 (SD = 5.03), and
the mean subtotal for truthful cases was 3.42
(SD = 3.47). A two-way unbalanced ANOVA
(sample x case status) was used to compare
the distribution of ESS total scores with those
from a study based on a sample of confirmed
field cases (N = 22) using the USAF-MGQT
(Nelson, Blalock & Handler, 2011). There
was a significant interaction effect for sam-
ple distributions and subtotal scores (F 1,87
= 541.557, p < .001). Figure 1 shows that the
field sample (N = 22) produce subtotal scores
of greater absolute value than the laboratory
sample (N = 66), when subjected to automated
measurement. Post-hoc unbalanced one-way
ANOVAs showed that differences where not
statistically significantly for in the subtotal
scores. These results suggest that the sam-
pling distributions of deceptive and truthful
laboratory scores do not differ significantly
even though the field sample scores were fur-
ther from zero.

Figure 1. Mean subtotal scores for laboratory and field USAF MGQT samples.
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Criterion Validity. Table 1 shows
the mean percentages, standard deviations,
and statistical confidence intervals for a di-
mensional profile of criterion accuracy for the
laboratory sample of USAF-MGQT examina-
tions, including: sensitivity, specificity, inclu-
sive results for deceptive and truthful cases,
false-positive and false-negative errors, posi-

tive predictive value, negative predictive val-
ue, percent of correct decisions for the decep-
tive and truthful cases, and the unweighted
means of the percent correct and inconclusive
results for deceptive and truthful cases. Data
are shown for ESS scores and for the OSS-3
computer algorithm.

Table 1. Criterion Accuracy Profiles for ESS and OSS-3 Scores of USAF-MGQT Examinations

(N = 66).
Mean, Standard Deviations and 95% Confidence Intervals for Manual ESS,
Automated ESS and OSS-3 Algorithm SD and CI
Automated ESS 0OSS-3
Unweighted 838 (.040) 856 (.038)
Accuracy {.758 to .918} {.78 to .931}
. 153 (.033) 154 (.036)
Unweighted Inc {.087 to 220} {.082 to 226}
. 511(.071) 667 (.068)
Sensitivity 1371 t0 .65} {.532 t0 .802}
. 940 (.034) 1782 (.058)
Specificity {872 t0 .999} {667 to .898}
211 (.059) 148 (.050)
FN Error {.094 to 329} £.050 to 246}
029 (.024) 092 (.042)
FP Error £.001 to .078} £.009 to 175}
b Inc 277 (.064) 184 (.055)
{151 to 402} £.075 t0 292}
e 030 (.024) 125 (.045)
£.001 to .078} £.035 t0 215}
oy 945 (.045) 879 (.054)
{.857 t0 .999} {773 to .984)
815 (.052) 840 (.053)
NPV {712 10 .918} {736 t0 .944)
707 (077) 817 (.061)
D Correct {.554 to 859} {.697 to 937}
969 (.025) 894 (.048)
T Correct £.919 to .999} {.800 to .988}
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Discussion

These results support the hypothe-
sis that both ESS and OSS-3 scores of US-
AF-MGQT examinations can differentiate con-
firmed truthful from confirmed deceptive cases
at rates that are significantly greater than
chance. Of course, generalization of study re-
sults to field settings is realistic only when the
examination is conducted competently, and
only as long as the examination data are of
satisfactory quality, sufficiently free of unin-
terpretable artifacts.

The primary limitation of the present
study involves the small cohort of scorers and
the relatively small sample size. Despite these
limitations, we argue that the cohort of scor-
ers including one experienced examiner and
two inexperienced trainees might be expected
to represent and generalize to real-world field
settings more effectively than study results
based on the scores of a single expert scorer.
Results from the multivariate analysis found
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no significant differences with the truthful
and deception distributions of laboratory and
field sample scores, though the field sample
did produce scores of stronger absolute mag-
nitude (i.e., further from zero).

Past studies have not shown support
for the hypothesis that multi-facet examina-
tion can effectively differentiate deception from
truth at the level of the individual question
(Barland, Honts & Barger, 1989a; Barland,
Honts & Barger, 1989b; Podlesny & Truslow,
1993), and this study could not attempt to dif-
ferentiate truth telling from deception at the
level of the individual question. Instead test
results for the sample cases were classified at
the level of the test as a whole, despite the fact
that decision rules involved the subtotals for
individual test questions. As is often the case,
additional research is needed in this area.

These results suggest continued inter-
est in the USAF-MGQT format and continued
interest in the ESS and OSS-3 TDA models.
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