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Summary

SUMMARY

The Department of Defense Poliygraph Ingtitute, founded in
1986 under Department of Defenaze Directive 5216.78, eatablished
a regearch diviegion Iin January, 1587. Thia report degcribeg the
regulta of the Diviasion's tirst three ztudies.

Using a mock espionage paradigm, Experiment 1 estimated the
accuracy of the four major counterintelligence screening tests
used for aperiocdic security screening of persons in special
access programs. Two hundred geven Army personnel and givilian
employees at Ft. McClellan were given aperiodic security
gcreening tesgts by examiners from the Army INSCOM, the Air - -Force
Qftice of Special Investigations, the National Security Agency,
and the Central Intelligence Agency. Forty-four of the 287
gubjects were “gullty” of committing acta of simulated espionage
two month=2 prior to the polygraph testaz. Forty-seven subjects
went through “knowledge” gcenariosg in which they met szomecne who
claimed tc have committed espionage, and tried to reeruit them Lo
do likewise. Subjects in thegse two groups lied on the polygraph
tests when they denied having committed espiocnage or knowing
anybody who had. A third group of 116 subjects were “innocent,’
in that they were not programmed to be guilty or knowledgeable,

The polygraph examiners were very accurate at clearing the
programmed innocent persons. Excluding the 3% inconclusive
results, 94% of the innocent gsubjects were cleared. Moreover, 3
of the 6 programmed innocent subjects who were called deceptive
admitted to having engaged in gignificant unreported real 1life
gecurity incidents. When thosge admigsions were taken into
account the false positive error rate was estimated to be about
3%.

There was a aubstantial problem in detecting the lies of the
programmed-guilty and programmed-knowledgeable subjects.
Excluding the 9% i{nconclusive results, 34% of the guilty and
knowledgeable subjects were correctly identifted ae deceptive.
The reszulting false negative error rate of 66% wasz unexpected.
Virtually no previous research has reported significant problems
in detecting the lies of persgons who have been programmed guilty
or knowledgeable in mock crime situationa. However, despite the
poor identification of programmed gullty and knowledgeable
subjecta, approximately 28% of all subjectz made admiasionsz about
real world security violations.

There are a number of possibilities az to why aoc many of the
programmed guilty subjectz were cleared. The results of
Experiment 1 may reflect a reliable eatimate of the actual
validity of security screening tezts in the field, or they may
indicate the effacts of gome variables unique te that experimental
gituation. Experimentz 2 and 3 tegted zsome of the experimental
variableg thought to be relevant to the resulte of Experiment 1.
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Experiment 2 compared two teeting strateglea for when the
examiner muet cover geveral relevant issues within the zame
examination. Most previousa mock crime experiments have used
gingle igsue examinations, while the examinationg in Experiment 1|
addregzed several relevant issues. Subjectz in Experiment 2 were
programmed to be guilty of 4, 1, 2, or 3 different acts of mock
egspionage or sabotage. Half of the subjects were tested with one
triple iggue test, and the cther half{ were tegted with three
gingle izgue tests. There was no difference in the aceuracy ot
these two approaches to testing multiple issues. Excluding the 24%
inconclugives, 79% of the innocent and 83% of the guilty subjiects
were correctly classified. However, neither approach was able to
itdentify specifically which crime(s) the guilty subjects had
committed. The high accuracy of the polygraph in identifying the
guilty subjects in Experiment 2 wag congistent with most previocus
regearch, and standz in contrast to the resultg of Experiment 1.
Those results suggest that the false negative rate in Experiment
1 was not caused by the use of multiple issue testing or by the
use mock espionage scenarios per ge.

Experiment 3 examined two variablesgs that differentiated
Experiment 1 from most previousg mock crime studies. Firat, the
time interval between the commission of the mock crime and the
polygraph was manipulated. In most previous mock crime
experiments the polygraph examinations were administered
immediately after the enactment of the mock crime. In Experiment
I approximately two monthe passed between the acts of mock
espionage and the polygraph examinationa. In Experiment 3 half
of the gubjects were tegted immediately following their act of
mock espionage and half were tested approximately 6 weeks later.

A second variable examined in Experiment I concerned the
gpeciticity of the relevant questionsz. The relevant questions in
Experiment 1 were worded in broad terms about generally defined
acts of easpionage and gecurity violationz. However, most
studies have uged very specific relevant gquestions. In
Experiment 3 half of the subjects were asked specific relevant
questions in a criminal investigative type examination and hal?
were asked broad relevant questions in a seoreening type
axamination. The experiment was designed so that the question
specificity factor was experimentally crogsed with the time lag.
That way the effects of the two variables could be examined both
individually and in combination. Experiment 3 failed to find any
effect for the manipulation of either question specificity or the
experimental time lag. Execluding the 6% inconclusive cutcomes,
96% ot the Innocent and 8l% of the Guilty subjects were
correctly clagsified. These resultz suggest that neither the
time lag nor the use of general relevant questions czn be used as
an explanation the regsults of Experiment 1.

One other variable discussed in the report, but not
evaluated experimentally, was motivation. There was nc explicit
reward for subjects to produce truthful ocutcomes in any of thesge
experiments. The performance of the polygraph examinations in
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all three experiments was poorer than that reported in recent
mock c¢rime analog studies and a recent field study of federal
examiners conducting specific lgssue forensic polygraph
examinationg. The igsue of motivation in moeck crime experiments
needs additional research. An analygileg of heart rate showed that
the aubjects in Experiment |l were gignificantly less aroused than
subjects undergoing actual screening tests in the tield. It is
also possible that the inatructions given to the subjects in
Experiment 1 could have contributed to the creation of zome falsge
negative errorg. They were told that any admissions of real world
gecurity violations or eriminal activity could harm their
career2. That could have caused gome of the programmed
guilty/knowledgeable subjects to be more concerned about the
control quegtionsg than about the relevant questicns. If the
false negative errors in Experiment 1 were caused by either low
arousal or low motivation, then there should be fewer such errorsg
in the field.

We have not yet been able to identifty what factor(s) caused
the high falze negative rate in Experiment 1. A number ot
hypotheges remain to be investigated. One possibility ig that
the examinera'’ expectationa of a low bage rate for deception may
have increased false negative errorz by influencing how they
conducted the pretest interview. If that iz the case then
Experiment 1's regult’s have important implications for the
practice of detection of deception in the field.

The resultz from Experiment 1 were compared to actual
data from Department of Defense polygraph examinations. Agency 4
results most closely mapped on to actual Department of Defense
parameters. It appears likely that some field examiners have
adjusted their testing procedures to accommodate the low base
rate of deception situation they face. This adjustment is
partially successful in that they make very few false positive
errore2. However, the analysia suggestz that many deceptive
individuals may be incorrectly cleared.

It may be premature to estimate the accuracy of
counterintelligence screening examinations based on the evidence
prezently available. However, this reaearch suggests that there
are far fewer falge pogitive arrors than previously predicted and
that false negative errors may be more of a problem than
previously bellieved.

Research offers a number of possibilities for improving the
accuracy of screening. High payoff areas for future research
include standardization of testing techniques, data analysis,
decision making, new physiclogical measures, and computerization
of chart analysis.



Security Screening Polygraph Examinations Page vi

Acknowledgments

ACKNOWLEDGMENTS

Only three persong are listed as the authors of thiez report,
but more than 2ix hundred people cooperated on the research
reported here. Unfortunately, we are not able to acknowledge all
of them by name. However, the Regearch Division's operations
managers deserve special mention. They were responsible for
organizing, coordinating, and superviging the scenarios and all
of the polygraph examinations. Without them these projects would
have been very difficult to complete. John Schwartz served as
operations manager from March to June of 1887, during the
planning and pilot work of Experiment 1. SA Edgar L. Stovall,
Jr. has served as our operations manager gince June of 1G87. We
wigh to give gpecial thanks to SA Stovall for his efforts. Other
members of the Ingtitute faculty also deserve thanks. They
briefed the subjects on their roles, conducted hundreds of
examinations. debriefed them after the tegts., and helped out in
countless other waye. In addition, the Institute received
congiderable support from Ft. McClellan and the Military Pelice
Sechool.

We wish to thank the examiners, supervigors, and managers
from the Army, Air Force, NSA, CIA, and the Department of
Defense, whose wholehearted support made this research possible,
The examiners who participated in theze studies had a
particularly difficult task. None had participated in a
scientitic study before. They worked under immense psychological
pressures to strive for pertfection, knowing that their every move
would be recorded, scrutinized, and dissected. ‘In the real world
it i= difficult for a polygraph examiner to discover if he or she
errg, but in the labocratory errors are digconcertingly real and
immediate. Throughout theze studies all of the examiners who
participated showed the highest degree of professionaliam.

Finally, we wish to thank the soldiers and civil gervants
who volunteered to undergo polygraph tests. Some were subjectad
to lengthy interrogations and repeated tesgting in the first
etudy, vet the vaszt majority faithfully followed their
ingtructions and refused to betray their assigned role to the
often frustrated examiners. Months later we contacted those of
the 2907 gubjegts who had not been transferred or reassigned, 0o
solicit their cooperation for a follow-up study. Mere than
eighty agreed to participate againl We were continually
impressed with the dedication and enthusiasm of the hundreds of
colleagues and volunteers. We are profoundly indebted to them
all.



Security Screening Polygraph Examinationsg Page 1

General Introduction

GENERAL INTRODUCTION

Most regearch on the detection of deception has centered on
the use of the control question test in eriminal investigations.
Thiz research haz generally indicated that the control gueztion
test iz biased toward making false pozitive errors {(gee reviews
by Kircher, Horowitz, & Raskin, 1988; Office of Technology
Asgessment {OTA] 1583; Raskin, 1888). That is, when the control
guestion tegt erreg, it tends to call innocent people deceptive.
Thege reviews indicate that in high quality studies the control
question test correctly classifiezs about 98 percent of the guilty
and about 78% of the innocent subjects, although the range of
validity estimates is largel!. Considerable controversy
continues in the literature regarding which studies congtitute
the correct data basze for developing validity eatimates.
Additional controvergsy concerns the underlying rationale of the
control question teat. Some contend that the rationale of the
control question test ig completely unreazonable, and that a high
falae pogitive rate is inevitable with that technigque (e.g.,
Lykken, 1281).

Even lezz iz known about the accuracy of the control
queation teat or other detection of deception technigues in
sereening situationg. Only two studieg have been reported.
Correa & Adamz (1881) reported 140 percent ageuracy at
diseriminating between truthful and deceptive volunteers in a
mock ecreening situation (N = 4@), However, their validity
egtimate dropped to ag low az 68% when the examiner had teo
identitfy which of three quegticnz the moe¢k guilty persona were
lying about.

Barland (1981) analyzed a mock zcreening sztudy designed and
conducted by Steven Diduch of the 982nd MI Group. In this =tudy,
Military Intelligence examinerg conducted a Counterintelligence
Screening Test which utilized a directed lie control question
tegt on 58 zubjects, 32 of whom were inatructed to lie to one of
five items on a atatement of perszonal hiatory which they filled
out for the experiment. The examiners ¢leared 76% of the
programmed innocent subjectz, and identified 81% o the
programmed guilty subjectz. Az {n Correa and Adams, the
examiners were lesgg accurate at ldentifying the precise gquestion
to which that the mock guilty subjects were lying.

Since there is so little research on the accuracy ot
goreening test=, many scientists have reasoned from the data on
eriminal investigative control question tests and have argued
that screening tegts ghould make many falze positive errors
(Lykken, 1981; Raskin, 1984, 1986a, 1988b). Thege authors also

lggn example, the estimates of the accuracy of control question tests with fuilty criminal suspects in the 071
(198)) review ranged from TO.6Y to 08.8%. The OTA aptimates estimates for accuracy with innocent suspects ranged
from [2.5% to 94.1%.
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argue that in national gecurity acreening for gpleg thiz tendency
to call innocent pecple deceptive will be greatly exacerbated by
what iz known az the base rate problem.

The bage rate problem in lie detection arigeg when only a few
examineeg are lying on the test. Conaider the following
hypothetical example. In a population of 1882 individuals to be
screened, assume that 12 are gpies and 998 are innocent.
Further, assume the highest eztimates of validity, 95% accuracy
with guilty subjectz and 98% percent acquracy with innccent
subjects. @Given these agesumptionsz, at least 9 of the 1¢ spies
will be called deceptive, and 891 (90% of 999) of the innocent
will be correctly cleared. However, 99 (18% of 8886) of the
innocent will be incorrectly called deceptive. This means that
the confidence in a truthful outcome will approach 108% (881 of
892 truthful outcomes will be correct). However, the confidence
in a deceptive cutcome will be only 8% {only 9 of the 108
deceptive outcomes will be correct). and 92% of the deceptive
outcomes will be false positive errors. This analyszis, known as
& conditional probability analysiz, ia correct as long as the
underlying assumptiong of base rate and test validity are
correct.

Unfortunately, many of the critics of security screening end
their argumentz with the conditional probability analyais,
implicitly auggeating that the screening process ends with the
regult of the polygraph examination. Thie type of reasoning
ignores two important points. First, there are a number of
gafeguarda built finto the security screening system. Persons
producing deceptive results are re-examined in order to determine
why they reacted. In the event that a deceptive outcome is not
resolved through teasting, other typea of investigation are
undertaken. The ultimate impact of thege sgafeguards on the
number of false positiveg 18 not considered in a simple
conditional probability analyais.

The gsecond important point that is often itgnored iz the
benefit gained by reducing the field of suspects. In the above
hypothetical example the field of possible spies was reduced from
1,002 potential spies to a field of 128 potential spies. A
gscreening device that can reduce the field of asusgpectz by an
order of magnitude has considerable practical utility.

There iz some evidence that casts doubt on the predictions of
4 high falese poszitive error rate in securlty screening
examinatioens. The Department of Defense (DoD, 1888; 1987)
reportg 1o congrezgs on the DoD polygraph program reported that ot
8,581 security screening examinations conducted during 1986 and
1887, only 83 produced a deceptive outcome, and all but four of
those deceptive outcomes were confirmed by admisgsions made by the
subjects. Even if the remaining four cases were all falae
pogitive errors, the maximum pogsible false positive error pate
would be lezg than ¢.85%. However, the number of deceptive
pecple who were incorrectly cleared (falge negative errorg) i3
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unknown. Thus, there 1= some evidence which suggeata that the
federal security screening polygraph program may be very good at
avoiding false positive errors. These data from the Department
of Defense suggest that the assumptions used by scientists in
calculating their conditional probability analyges are either
incomplete or in error. It may be that there are considepable
validity differences in the application of criminal investigative
and gecurity sgcreening polygraph examinations.

The reazon for thig apparent discrepancy between criminal
investigationaz and screening situations is unknown. Barland
(1988) has suggested that 1f the examiner _believes that the
person to be tested iz almost certainly truthful. thig might bias
the examiner, altering the way the examination is conducted and
the way the charts are interpreted. If that ig true, then there
would be a tendency to make it easier to clear both the innocent
and guilty persons. That is, falge peszitive errors may be
reduced at the expense of increasing false negative errors.



Security Screening Polygraph Examinations Page 4

Experiment 1

EXPERIMENT 1
Introduction

Federal examiners use four types of examinations for
aperiodic aecurity acreening ot employees who already have
security clearances. Since little is= known about the accuracy ot
any of these techniques asg =screening tezts, and zince sguch tests
are very important to national security, we decided to study
those teste. Unfortunately, field regearch in the detection ot
deception is difficult, =ince a criterion for ground truth (who
really is guilty and innocent) must be developed independently ot
- the polygraph examination. This is difficult te do in criminal
situationa, but is doubly difficult in security screening whepe
the base rate ¢of deception is very low. Therefcore, we examined
security ecreening in an analog screening situation where we
could exert axperimental control over ground truth.

However, there are several problems with analog studies.
The subjectaz of an analog study know they are participating in an
experiment. This may create a number of differences batween
regearch subjects and real world examinees in terms of their
reasong for taking the polygraph, the amount of ztreas they are
under during the examinations, the type and extent of their
emotional reactions, and how they react to questioning following
the testa. For example, in an analog situation the programmed
guilty subject answers the screening question, "Have you ever
transmitted classified information to a repregentative of a
foreign government without autherization?’ with a “No.’
Technically, the programmed guilty subject ig answering the
screening question truthfully, for the confederate was not in
fact repregenting a foreign government, and whatever information
wag passged was in fact authorized. This iz a problem common to
all mock-crime paradigmes, but despite thiz, the detection rate
tor programmed guilty eubjects in realistic analog mock crime
gtudies 13 usually quite good.

In addition, experimental subjectsz volunteer, whereas the
screening examinees must take the polygraph tests aperiodically
to retain their oclearances. Thig gelf-selection in experiments
may raduce the propertion of subjecta =zeeking to conceal real-
life information from the examiner, and may reduce the
generalizability of analog screening studiez. However, a more
serious problem for analog acreening studiez involvea the
programmed-innocent gubjecta and real-life information. Because
the tegt queations encompass activities beyond the scope of the
regzearch atudy, it could happen that programmed innocent subjects
may attempt to conceal information from the examiner regarding an
actual security incident that occurred prior to the gtudy. Thus,
a deceptive outcome would be a false poasitive only in reference
to the study scenario; it would be a true positive cutcome 1in
reality. Unless the szubject volunteerz information about real-
life guilt, the outcome would be miscategorized as an error
(false positive). Ground truth 13 thus harder to ascertain in
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analog screening studiea than in analog ceriminal tnvestigative
ztudieg, egpecially for the programmed-innocent Eroup.

Despite the problems assoclated with analog studies it was
decided that they were the best way to obtain initial estimates
of the validity of security screening polygraph examinations. In
Experiment 1 we examined the validity of the four major federal
gecurity screening techniques with three criterion groups,
Innocent, Guilty, and Knowledgeable. 1Innocent subjectz were
ingtructed to answer all test gquestions truthfully. Guilty
subjects committed acts simulating egplonage, and were instructed
to deny having committed eszpionage during the polygraph
examination. Knowledgeable subjects were exposed to an
individual who @laimed to be a spy. and were instructed to deny
that knowledge during the polygraph examination.

Thi= study introduced several methodological changes in
polygraph regearch paradigms, in the hope of improving the
generalizability of the analog paradigm. Most previous research
has used only one examiner. That examiner was usually selected
on the basis of availability to the experimenter rather than
being randomly drawn from the target population. This study used
18 federal polygraph examinersz who conduct security screening
examinations on a daily basiz. Although they were not randomly
gelected, they were believed to be generally representative of
the federal ecreening examiner populatioen.

Moest previous analog studiez have administered the polygraph
tests minutes after the programmed guilty subjects have committed
the mock crime. In another effort to make this analog as
realistic az possible, the polygraph testz were not administered
until approximately two months after the mock crimes were
committed. Furthermore, the crime gcenariog were more complex
than mozt previocus studies. They required gseveral actions over a
courze ol at least two days.

Method
Subjects

The target population for generalization of this study was
those government employeea with Top Secret/Codeword clearances
working in special access and other preograms requiring that they
be apericdically polygraphed for counterintelligence purposes.
Unfortunately, such a population was nct readily available at
Fort McClellan, since very little Top Secret/Codeword material is
handled on that post. The agencies participating in this atudy
described the demographic charactertstices of the target
population, and an effort waz made to select a group of civilian
and militapy personnel at Ft. MeClellan which would match the
target population as closely ag pogsible.

During April and May of 1987, volunteers were solicited
during a series of small meetings (1@ to 50 attendees) Irom among
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the military and civilian personnel at Ft. McClellan, Alabama.
During those meetings potential subjects were told the following:
The Department of Defense wizhed to conduct a study on the
accuracy of security screening polygraph tegts. Volunteers would
be askaed to take a security ecreening polygraph examination to
determine if they were security rigkg. Randemly selected
volunteers would be asked to participate in a mock crime, which
would require zeveral hours of their time over several days. All
volunteers would have to take a gecurity screening polygraph test
in August, 1987, which would take half a day. If the results
were quesgtionable, they would be asked to return for additional
examinationa., The tests would be conducted by federal polygraph
examiners.

In an effort to zimulate the anxieties of the target
population, the potential volunteers ware informed that any
admigsions of criminal activity or violations of a national
security nature would be reported to an adjudication panel. If
the adjudicators felt that the admizsions were saignificant, an
inveastigation could be opened, and their careers possibly
damaged. They were told that if they had anything in theinr
background which they didn’t want to reveal, they zhould not
volunteer for this study. Two motivea for volunteering were
proffered: they would be helping their country, and they would
gain firsthand experience about the polygraph. No money or
reward wag offered either for participation or for passing the
examination.

A total of 260 subjects volunteered for this study. Forty-
six subjects (all military) were lost through reassignment prior
to the polygraph examinations. An additional zix subjects
declined to participate in the guilt scenarios when they learned
what was required. A total of 288 gubjects were administered
pelygraph examinationa. During the polygraph axaminations, one
of the gubjects stated she waz currently being treated for a
relatively gerious psychological problem that had begun after
her initial briefing. Althecugh the examiner continued the test,
upon review the agency stated that itz policy prohibitse
adminigtering polygraph tests to peraons with that type of
disorder. Based on thig information we removed thiz subject from
the analysais.

O0f the 207 subjectz whoze data were retained for analysisg,
44 were programmed guilty, 47 were programmed knowledgeable, and
116 were programmed innocent. Subiects’ ages ranged from 20 to
59 with a mean of 36. There were 149 males and 58 females.
Sixty-8ix of the subjects ware civilians, and 131 were military.
Military ranks ranged from E4 to Colonel. The civilians were all
employees of Fort McClellan.

Moat subjiects were aszked about the higheat level of
clagzified material to which they had ever had accesg. Of the
181 subjects for whom data were available, 39 reported having
worked with TOP SECRET material, 96 with SECRET, 8 with
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CONFIDENTIAL, and 27 denied having ever had accesg to claszified
information. Theze data were not verified from official files.

There ia one clear difference between the subjects in this
study and target population for generalization. Only a quarter
of the subject population ia believed to have handled TOP SECRET
material, whereas all of the subjects eurrently in the special
accezgs programe have access to TOP SECRET.

Polygraph Examiners

Eighteen peolygraph examiners and five quality control
supervigore were provided by the participating agencieg. Each
agency provided five examiners (excep: Agency 1 and Agency 4,
which sent four) and one supervisor (except Agency 4, which
provided two). Selection of the examiners was left to the
agencieg. However, the examiners were required to be intimately
familiar with the aperiodia testing technigue employed by their
agency, and thelr primary duty had to be conducting acreening
examinationa. Although the examinersz were not randomly =melected,
discugaione with the agencies revealed no factor which appeared
to introduce any systematic bias. The smelection criteria uszed by
the agencies generally included availability {no examiner was
brought in from overseas for this study) and experience (no
intern examiner wag selected)}.

The ages of the 18 examiners ranged from 27 to 47, with a
mean of 38. There were 15 maleg and 3 femalez. The examiners
from three of the agencies had graduated from the Defense
Polygraph Institute or Lits forerunner., and were certified
éxaminera. Their years of experience ranged from 1 to 13, with a
mean of 5. The number of 2creening examinations they had
conducted ranged from 228 to 2,204, with a mean of 1,992

Apparatus

All polygraph examinations were conducted at the Defange
Polygraph Inatitute in emall, plainly furnished rooms containing
two chairz and a desk. The polygraphe were Tecessed into the
desk, with the gurfaces flush. One-way observation windows
allowed the quality control supervisors to monitor each
examination. Two video cameras were zuspended from the ceiling
¢f each examination room and the cameraz were vigible to the
aubject. One camera viewed the subject, and the other the
polygraph chart. The view of the gublect was recorded throughout
the examination. While the polygraph charts were being obtained,
the view of the polygraph charts waz recorded split-szcreen on the
same vidaotape az the subject.

The examiners used sgtandard field polygraphz that were
typical of those used by their agency for security sScreening
Polygraph examinationa. All of the polygraphz were manufactured
elther by Stoelting or Lafayette. A2 a minimum, each polygraph
measured respiration, akin resistance, and relative blood
pressure.
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Procedure.

Initial Bandling. Following the briefing of the potential
volunteers about the purpoge of the study and the hazards
involved, all who agreed to participate were asaigned a subiect
identification number and were asked to fill out brief perscnal
higtory questiconnaires. The information from those
questionnaires allowed the =cenarioz to be tailored to those
subjectas who would be programmed guilty or knowledgeable. The
subjects also filled out gquestionnaires concerning their
attitudes toward the polygraph and how accurate they believed the
polygraph to be in a variety of situations. The gubliects were
also administered three teatszs by a psychologist. None of the
regultas of these paychologlical tests are reported here. Thisg
initial handling session took about three hourz. The
peychological testing was digcontinued for the final 38 subjects
because a number of potential volunteers appeared toc be deterred
by the testing procedure and the amount of time involved.
Appendix A containg copies of the following: Consent Fornm,
Volunteer Affidavit, Personal Data Form, Polygraph Attitudes
Queastionnaire, Polygraph Accuracy Questionnaire, and Subject
Debriefing Questionnaire.

Scenariog. The subjectsz were randomly azgigned to treatment
conditiona in a matrix of three guilt levels (innocent, gullty,
and knowledgeable) and four tezt typea. Once the number of
subjects in a cell reached a predetermined ceiling, no more
gubjects were aszigned to it. Uneven cell frequencies resulted
in the final sample az the result of the attrition of subjects
who were trangsferred from Ft. McClellan between initial
assignment to conditionz and the the polygraph examinations. In
addition, the last several asubjects originally assigned to Agency
3 were examined by Agency 4 because the testing took longer than
anticipated, and the Agency 3 examiners were unable to remain at
Fort McClellan.

About a week after the initial handling session, the subjects
asgigned to the gullty and knowledgeable conditions were
individually briefed about their assignment by a member of the
regearch staff. At that time, they were given the time, date,
location, and bona fides for their initial contact in the
gcenario. They were not given any details of the scenaric, but
were directed to obey to the letter all instructions from theinr
contact. They were told that when it came time to take thetir
polygraph teat, they would have to lie on the test. Under no
cireumstances were they to admit to the examiner that they had
participated in a scenario. They were further told that they
were not to give out any details of the scenario, even if they
had to take several examinations. The subjects were not given
any countermeagure ingtruction. Two photographg were taken of
each gubject 2o that their acenario contact weculd be able to
identify them. The briefing, which lasted about twenty minutes,
wag concluded by cautioning zubjectsz not to discuss their guilt
or knowledge role with anyone, not even their spouse.
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One to three days following this briefing, the guilty and
knowledgeable subjects started their gcenarios. A total of ten
scenarios (eight guilt and two knowledge) tnvolving mock
egpionage had been prepared. Each gcenario was tailored to the
background of the individual volunteers. For example, a black
gubject would not be scheduled for a contact in a bar with a
predominantly white red-neck clientele.

All scenarios were planned and executed by five Air Force
and INSCOM case officersz who played the role of hostile
intelligence agentz. The zcenariog all involved acts of mock
esplonage such as photocopying, photographing, or taking mock
¢lagsified documents. None of the scenarios involved gabotage or
terrcoriam, even though most security test formats included those
areas. The guilt scenarioz required twe or three contacts
involving one or two of the case officers over a period of two or
three days. Most of the acenarios were executed during the
evenings and on weekends in order to avoid arousing the suspicion
of the volunteers’ coworkers. This procedure was designed to
avold problems of coworkers discovering that they were both
participants in the study.

Subjecta assigned to the Innccent condition were not
contacted again until approximately two months atter the initial
handling. During the second contact they werne gcheaduled
for their polygraph examination.

Experimental Controls. One of the potential problems in
thiz type of study was the possibility that the examiners might
Eain unfair advantages as the experiment progressed. For
eaxample, they might have learned details of the study such ag the
nature of the =scenarioca or the bage rate of deception. We
attempted to retard this process with the following procedures:

(1} The examiners were not informed of the base rate tfor
deception. Becausze they came from an environment whene thay
believed the baze prate for guilt to be very low, and because none
had ever participated in a scientific study before, it is likely
that they underestimated the number of perszonz programmed guilty
or knowledgeable. This was supported by a survey of the
examinerg made late in the gtudy.

{2) The subjects were instructed not to reveal any details of
their scenarios to the examiners.

(3) The examiners were instructed not to solieit any scenario
detalls during post-test interviewz. This procedure created a
problem for generalizability. Normal procedure calls for the
examiner to ocbtain all relevant details of any admissiona,
followed by additional testing to determine the accuracy and
completeness of a subject’'s explanations. We addressed this
problem in the following way. When a confession waz fmminent,
the examiner asked the subject to make a written statement while
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the examiner stepped out of the room. The subject then sealed
his statement in an envelope. and the examiner resumed tegting
on the accuracy of the statement without knowing the details.
This put the examiners at a slight disadvantage az compared to
field testing.

{4} The examiners were asked not to discuss their exams with
other examiners.

(5) A large number of scenarios were employed, so that even
it the examiners were to learn the details of one scenario and
were to exchange detaills with other examiners, it 1is unlikely
that they would learn all the sBcenarios.

Polygraph Examinationas. Approximately two months after the
gcenarios had been enacted by the Guilty and Knowledgeable
subjecta, all subjecte were adminiatered a polygraph examination
by an examiner from a federal agency. The examiners were
inatructed to follow their normal field procedurez for smecurity
g2creening examinationz. They were not to mention words =such as
“experiment,” "atudy,” or ‘"acenario.” They were instructed to
work up the relevant and control gquestiona exactly as they would
in the field. They were Iree to run as many charts as they felt
appropriate and to conduct re-examinations if they could not
clear the pubject on the firgt day. Each examiner conducted up
to two exams per day. The only congtraint upon the examiners was
that they could not listen to the details of any confesgsion.
Confesaions were handled with the procedures described above.

Blind Evaluations=

Following the conclusgion of all polygraph examinations, but
before the reszults were released, the polygraph charts were
submitted to guality control personnel from each of the agenctes
for independent blind evaluaticon. The independent evaluators
made decigionsg on each relevant quegtion and then gave a rating
of each subject’'s overall truth and deception on an 11 point
ggale. Those ratings were converted to overall decisionsg of
truthful, incenclusive and deceptive. Thosge overall decisions
and the mingle gquestion decisions were analyzed separately.

Agency Evaluations

Approximately one year following the conclusion of the
polygraph examinations, evaluators from each of the agencles
returned to Forit MoClellan to evaluate the videotapes of the
examinationg to determine if the examinationa conformed to each
agencieg’ atandard practice for the conduct of security gcreening
examinations. Some of those evaluations were performed blind to
the subjects' conditionz, and some were performed with a knowledge
of the subjects’ conditions. No examiner who conducted
examinationg in the original data ceollection participated in the
blind evaluations. Two guestionnaires were used for the blind
and non-blind evaluationz and they are included as Appendix B.
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Categorization of Teat Outcomea The claszsification of test
outcomes as correct or incorrect is more complex in analog
gcreening studies than it iz in investigaticns of mock crimes.
In this study, the relevant questions were worded in general
termg. A typical example would be, "Have you ever had
unauthorized contact with an official or employee of a forelgn
government?". Thig generalized wording hasg an important
implication for the clasgsification of programmed innccent
sublectz, az they, or any subject, might have been deliberately
concealing information pertaining to knowledge or acts prior to
this study. For example, a goldier who had been gtationed
overseas may have improperly revealed classified information to a
foreign girl friend. Since all subjects were explicitly warned
that admissions would be adjudicated and could damage their
careerg, the scoldier would not want to reveal this security
violation to the examiner. Since security =creening tests are
deaigned to detect significant gecurity compromises, a deceptive
ocoutgeme verified by an admisaton of a serious compromige could be
ceongidered correct, despite the fact that the subject was
programmed to be Innoccent. We felt that if the admizsions of
programmed innocent subject reached a threshold of seriousness,
such subjectg should not be conaidered false positive erroras.

The determination of the threshold ¢f sgignificance for
subject admizsions was necesgsgsarily arbitrary. In thiz study, the
admizzions made by programmed innocent subjects were zcreened for
significance by a panel of three regearchers. The threashold was
not explicitly detined, but the following factors were
considered: clagsification level of the compromised information,
recency of the incident, and actual or potential damage to the
national security. No admiszion made by programmed innocent
subjects during the pretest interview, regardless of
gignificance, was considered by the clasgification panel, gince
in thoge cases there wae no clear intent to deceive the examiner.
An example of a set of admiazionz that was considered aignificant
wag as follows: Feollowing a deceptive outcome a subject admitted
that he had diascus=zed classified codewonrd information in
environments where it was likely that the informatiocn had been
compromiged, he had taken clagsgified material home, and that
he had classified material at hiz home at the time of the test,
There were seven programmed innocent subjects who produced
deceptive outcomes. Of those seven, four made significant post-
test admigssions. Thoze four subjects are reported separately
when appropriate.

Another classification requiring explanation regards
programmed Guilty/Knowledgeable subjects whe confesgsed their
scenario involvement and were given a final polygraph examination
to determine whether they had told the complete truth. Even
though the final examination may have regulted in a decigion of
truthfulnesg, the examination was clasgszified as having a correct
cutcome, since the programmed deception had been detected. Thus,
for the original examinerg in Experiment 1, we categorized
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the accuracy of the gyztem (the examiners’ ultimate decigion
using all available information) rather than the more
conventional blind evaluation of only the polygraph charts.

There was one case where, following an inconclusive call on
the first series, the subject confessed his szcenario involvement
on being asked if anything was troubling him on any ot the
queations. Thig was clagsified ag a correct outcome rather than
an inconclusive, since the subject’s role was correctly
identified as a result of the examination procedure.

The classification rulez were as follows:

' 5 Programmed Firgt teat Admission Retest Clagsified
Qutcome Outcome

Innocent NDI -- -- Correct (True Negative)
Innocent Inc or DI No ND1 Correct (True Negative)
Innocent Inc or DI Ko Inc Inconclugive
Innocent Inc or DI No DI Incorrect (False Positive)
Innogent Inc or DI Yeg* NDI Correct (True Negative)
Innocent Inc or DI Yeu* Inc/BI Correct but Deceptive
Gu or K ¥D1 -- - Incorrect (False Negative)
Gu or K Ine or DI No NDI Incorrect {Falze Nagative)
Gu or K Ine or DI No Inc Inconclusive
Gu or K Ine or DI No DI Correct (True Pogitive)
Gu or K Ine or DI Yes NDI Correct (True Positive)
Gu or K Ine or DI Yes Ine/DI Correct {True Positive)

Gu = Guilty K = Knowledgeable Inc = Inconeclusive DI = Deception Indicated
ND1 = No Deception Indicated

*Programmed innocent subjects admitting to deliberately holding back
relevant information about a significant real world incident.
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Regults?

At all levels of the analysisg statistical tests were used to
look for differences between subjects programmed Guilty and those
programmed Knowledgeable. Only one of those analyses produced a
significant result. Therefore, for purposes of gimplicity the
subzequent sections will treat the Knowledgeable and Guilty
manipulations as one Guilty/Knowledgeable condition, unless
otherwize noted.

Original Examiners’ Classification Decisionsz.

All Agencieg. The overall performance of the original
examiners ig2 gshown in Table ! and rate summaries are provided in
Table 2. The determination of ratez with Innocent subjects iz
aomewhat difficult. Seven programmed Innocent subjecta were
reported as deceptive, but four of those seven gubjectas made
significant admissiong to real world security violatiens during
their post-test interviewd. Those four subjects were not usged in
calculating the accuracy rates reported in this and subsequent
gsectiong.

With Innocent =subjects, the original examiners'
clasgifications were 93%Z correct, 4% inconclusive, and 3%
incorrect. Excluding inconclusives the classification of
Innocent subjects was significanta. 97% of the Innccent subjects
were claggified correctly, and 3X were false positive errors, z =
-9.38, p < 2.881. Of the Guilty/Knowledgeable subjecta, 31% were
correctly identified as deceptive by the original examiners, 9%
were reported as inconcluaive, and 80% were incorrectly cleared.
Excluding inconclusivesg, the clazsification of
Guilty/Knowledgeable subjects were 34% correct, and 68% were
false negative errors, z = -2.85, p < @.81. Since the outcome
falls in the opposite direction from the prediction of the
appropriate alternative hypotheais for thiz one talled test., this
result indicates that the classification of Guilty/Knowledgeable
subjects was not different from chance. However, in a practical
senae, thie finding means that the classification of
Guilty/Knowledgeable subjects wag “gignificantly worse than
chance. *

Lt Tl e ———

Itwo broad types of statistics (hypotbesiz tests and magnitude of effect statistics) ars reported in thiz and
the subsaquent results sections. Hypotbesiz tests {Chi Square, ¥, t, Binomial, and 2, in this repert) svaluate
the outcomes of an experiment againgt a fixed criterfon of chance. In the bshavioral soiences that criterion is
usually set At a probability of #.45. Thet iz, if the resulta of an experiment are likely to ocoum only 8 times
(or less) out of 1## 2eplications by chamce, they are accepted ag 1ikely to have beer caused by the independent
variables of the experiment, rather than to bave ocourred by sampling error. It is lnappropriste, and may be very
misleading to intesprat the probability lavels of a hypothesis test as indicating the size of the affect of the
independent variable. A Dypothesis test result that iz very unlikely by chance, p{ 0.881, may be a smaller
effect than a test with a caloulated probability walue that is muchk more likely by chance, p { 0.45, depending on
the statistics used, end the sample size. Do mot use reported probadility valuss to evaluate the size of the
ef{ects of the variables tested. The size of the effect of 2 Pelationsbip betmeen two varlables is appropriately
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Table 14. Classification results of the 19 original examiners
from all agencies.

NDI Inc DI Totals
R e et T T PR \
Innocent ; 128 ; 4 ; 3 + (4) 116
O pommmmmm e foommmmmmemeeas :
Guilty 55 8 28 91
O S ;
Totals 169 12 35 287
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The predictive relationghip illustrated in Table 1 was
evaluated in several ways. Firgst, a Chi Square (52) analygig was
conducted on the Innocent and Guilty/Knowledgeable by Decision
(Truthful, Inconclueive, and Deceptive) contingency table shown
ag Table 1, and the resulting X2 was significant, X2 (2) =
35.33, p ¢ 9.0821. This result indicates that the decisionsz on
Innocent and Guilty/Knowledgeable zubjects were not randomly
distributed across the cells of the contingency table.

Then, the tau ¢ (Norusis, 1986) statigtic was used to measure
the magnitude of the predictive relationship of the original
examiners’ decigions for the Innocent, Guilty/Knowledgeable
¢riteria. Tau ¢ is a nonparametric measure of association that
can range from ~-1.0 to +1.86 and can be interpreted in the szame
manner as a Qorrelation coeffjicient (Siegel, 1958). We used tau
¢ a8 an index of predictive performance, and aa a statistic for
comparison of diserimination performance between agencies.

evaluated with magnitude of effect statistics (r and tau C ip thig report). Thege atatisties result in a
coeffictent value that can vary between -1.4 and ¢1.9. A& value of +1.§ indicates a perfect direct rejationship,
if a value on one variable is known the value on the other variable iz also kmown. A value of -1.# also indicates
a perfect relationship, but an inverse one. In a perfect jnverse velationship, az ane variable grows larger the
otber grows smaller at the same rate. 1 value of £.4 indicates no relstionship between the varlables. It ? 2
squared the resulting value represents the amount of varfance the two variables share in common. Probabilities
agsociated with » and tau €, represent the likelihood thal thoge values could bave bees obtained by chaace

Eampling.

SBinomial and z tests conducted on the classifications of Innocent and Ouilty/Knowiedgeable conditions were a)l
conducted 1-tailed. ALl other atatistical tegts ware conducted 2-tailed,

Ufhe values shown tn Table | in parentheses and boldiace, (4), represent those programmed innocent subjects who
made significant post-test admission that were presused to account for their deing diagnosed as deceptive.
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Agency
l ] 1 4 ALL

¥ 57 52 L] LY w
IECONCLOSIVE (2737 4% (47321 &% {5/48) 112 {17831 21 (11/187) 62

RATES FOR:

[MNCCER? (1/33) 32 28 B {3126 1% (811 0L 4110 12

KEOWLEDGE {1/12) 6x {17121 81 (1718} 192 (#0713 0 (341 01

GUILTY 4/14) 0 (3712} 5% {1719 i {1/12¥ 82 {3/44) 112

G+ X {1:22) 52 (1/24) 1M (2/28) 182 (1/25) 42 {8/81) 9%
INCORRECT (11797) 19% {12/52) 234 (13746) 301 {22/52) 423 {56/287) 282

BATRS (RXCLUDING INCONCLUSIVES) FOR:

Imocane (833 12 (1/28) & {3/12) % 417 N (37188 32

GuILTY {v/10 18t (4/8) WY (1/9) 78T (W/11) 8l {28/38) 172

oy {4/11) 64 {1 841 (4/8) 142 (12/13) ¢2t {21744} 611

g+ K {13l 922 {11/2#) 953 (11/18) &1r {22/24) 93 {35/33} 661
CORREC? {43/8T) 181 {34/82) o8y (11/46) 3% (20/52) S8L  (133/297) 64X

RATES (EXCLUDING INCONCLUJIVES) FOR:

IN¥OCENT

GoILTY

KNOWLEDGE

g+ X

{33/33) iz
(31 In
{(T711) 44x

{10/21) 482

CONFIDERCE 1N OUTCOMES:

ol

il

LYXKEN

{18/18) ligx

{33/44) T2

((1002+481)/2)

MELE ACCTARCY Tex

123/28) 062
{3/9) 56
{4/11) 381

(9720 451

{8/18) o1

{25/38) 802

({98Y+45%: /)
i H

{28s22) 612
{2/8) 22¢
(59} 56%

(7/18) 3ot

8/9)

(28/31) 852

€{913439%) /2)
L1}

(27721 1882
{111y 9
{1/13) 61

(2/28) &

(2/2} 18X

{27/48) 53%

((1001+82) 72}
M

{105/188) 47¢
{11/30) 281
(11/44) 1

(28/83) 41

(21731 871

(185/168) B62

(0734341} /2)
(i}
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The tau ¢ for all agencies combined was significant, tau ¢ =
.34, p { @.8901, but was of a modest magnitude. In comparigen,
the tau ¢ derived from a recent mock crime study (Kircher &
Raskin, 1088) was @6.87. Similarly, the original examiners in &
tield study of specific iszzue forensic polygraph examinations
conducted by the United Stateg Secret Service produced a tau ¢ ot
@.76 (Honts, Raskin, Kircher, & Horowitz, 1688).

Finally, effects in classification performance of the
combined agencies were tested with a gerieg of Kruskal-Wallis
nonparametrice analyses of variance (ANQVA). A zignificant
difference in clasgification of Innocent and Guilty/Knowledgeable
subjects was indicated by the first Kruskal-Wallis ANOVA, X2 (1)
= 17.50, p ¢ 9.06081. This effect indicates that Innocent and
Guilty/Knowledgeable subjects were clas=ified differently. A
second Kruskal-Wallis ANOVA indicated that there were significant
differencesg in clags#ification performance between the agencies,
X2 = 5,681, p < B.05.

An examination of the performance of the individual agencies
suggested that there might be an interaction of Agency and
Condition in the decigion data. Since there ig no nonparametric
gtatistical tezt for interaction effects, a parametric Condition
(Guilty/Knowledgeable, Innocent) by Agency (CIA, MI, NSA, 0OSI)
ANOVA was conducted to investigate the possibility of
interaction. Thiz may vioclate the aszumption of interval scale
measurement of a parametric ANOVA. However, Kircher, Horowitz,
and Raskin (1988} have argued that the decisions NDI,
Inconclusive, DI represent an interval scale, and have used
Parametric statigtics on such data. For purpozes of this
analysis and when necessary in some additional analyses, we also
treated those decisions ag an interval zecale. ANOVA produced
results that were gimilar to the Kruskal-Wallis ANOVAs, with
gsignificant main effecta for Condition, F (1, 185) = 47.858, p ¢
2.601, and Agency, F (3, 198) = 4.85, p < &.€61. ANOVA also
indicated a gignificant interaction of Condition and Agency, F
(3,188}, p ¢ 2.¢5. That interaction appears to be primarily due
to the very poor performance of Agency 4 with GQuilty/Knowledgeable
subjects.

Adency 1. The classification results of the original
examiners of Agency 1 are shown in Table 3, and they are
gsummarized in Table 2. With Innocent gubjects, the Agency 1
examiners’ classifications were 97% correct, 3% inconclusive, and
8% incorrect, z = -5.31, p < 8.081. With Guilty/Knowledgeable
subjects, the Agency 1 examiner's decizions were 48% correct, 4%
inconclustive, and 3¢% incorrect. Excluding inconclusives the
classifications of GQuilty/Knowledgeable subjects were not
different from chance, 48% of those decisgions were correcat, and
52% were falge negative errors, Binomial, p ¢ 2.5, ng. The X2
for the Agency 1 decision table was significant, X%(2) = 19.32, p
< 2.001, as was the tau ¢, tau ¢ = 0.468, p < 9.901.
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Table 3. Classification results of the original examiners from

Agency 1.
NDI Inc ) DI Totals
i T \
Innocent é 33 ; 1 ; (1) ; 55
R P P !
GQuilty E 11 ; 1 ; 19 ; 22
A= o e o e e e y
Totals 44 2 11 57
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Agency 2. The clazsification results of the original
examinera of the Agency 2 are shown in Table 4, and they are
summarized in Table 2. With Innocent subjects, the Agency 2
examinera’ classifications were 96% correct, @% inconclusive, and
4% incorrect, z = -4.53, p ¢ 6.681. With Guilty/Knowledgeable
subjects, the Agency 2 examiners’ decizions were 37% correct, 17%

T e R R R S R A R e b e R R o AP S i =

Table 4. Classification results of the original examiners from

Agency 2.
NDI Inc b1 Totals

T T T T :
Innecent ; 25 ; @ E 1 + (2 E 28

foemoemmaaees pommmmmmmmmees pemommmmoommman- !
Guilty 11 4 9 24

N m o e e e m e e o y
Teotala a8 4 12 52
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inconclusive, and 46% incorrect. Excluding inconclugives the
clagsifications of QGuilty/Knowledgeable subjects were not
different from chance, 45% of those decisions were correct, and
55% were false negative errora, Bincmial, p = .25, ns. The {2
for the Agency 2 decizion table was gignificant, {2 (2) = 15.79 p
< 2.801, as was the tau ¢, tau ¢ = 8.5, p ¢ 2.98!,
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Agency 3. The classification results of the original
examiners o! Agency 3 are shown in Table 5, and the rate data
are summarized in Table 2. With Innocent zubjects, the Agency 3
examiners’ classifications were T7% correct, 11% inconcluaive,
and 12% incorrect. Excluding inconcluszives the clagsification
ratez for Innccent subjects were gignificant, 87% of the
decigions with Innocent subjects were correct and 13% were falze
positive errorz, Binomial p ( €.081. With Guilty/Knowledgeable
subjects, the Agency 3 examiners’' deciziong were 35% correct. 10%
inconclusgive, and 55% incorrect. Execluding inconclugives, the
claggification of Guilty/Knowledgeable subjects was not different
from chance; 38% of those decisions were correct, and 61% were
false negative errors, Binomial, p = #.24, ns. The X2 for the
Agency 3 decigion table was not significant, but the the tau ¢
was significant although modest, tau ¢ = 6.28, p ¢ 8.05.
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Table 3. Classification resultzs of the original examiners
from Agency 3.

NDI Inc b1 Totals
G L DL EEL LR S \
Innocent E 29 ; 3 ; 2+ {1} ; 26
o oeeemone R — P —— ;
Guilty ; 11 ; 2 ; T ; 23
T S /
Totale 31 B 18 48
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Agency 4. The classification resultz of the original
examiners of Agency 4 are illustrated in Table 6 and they are
summarized in Table 2. With Innocent subjectz, the Agency 4
examiners’ clasgifications were 140% correct, 2% inconclusive,
and @X incorrect, z = -5.00, p ¢ 001, With Guilty/Knowledgeable
subjects, the Agency 4 examiners’ decizions were BY% correct, 4%
inconclusive, and 88% incorrect. Excluding inconclusives, 8% of
the decisgions with Guilty/Knowledgeable subjectz were correct,
and 92X were false negative errors, Binomial, p < 8.¢61. This
result could be interpreted to indicate that the classification
of Guilty/Knowledgeable subjects was “significantly worsge than
chance. z? wag not calculated for the Agency 4 decision table
gince the expected frequencies were =zo low. The tau c, although
very modest, was sgignificant, tau c = .12, p < 2.05,
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Table 6. Claszification results of the original examiners from

Agency 4.
NDI Inc bl Totals

i T T TNy IPIPIN \
Innocent ; 27 ; ] ; ] ; 27

R O frmmmmmmmnes ;
Guilty ; 22 ; H ; 2 ; 25

N U S y
Totals 49 1 2 52
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Original Examiners’' Confidence in Qutcomes.

Analysie of Variance (ANOVA) was used to examine differencesm
in the ratings examineras gave on the confidence scales. Thoge
ratings were gubjected to a subject Gender {(male/female) X
Condition (Innocent, Knowledgeable, Guilty) X Agency ANOVA. None
©f the second or third order interactions were gigniticant. The
main effect for Gender wasz significant, F (1, 184) = 4.58, B ¢
.25, indicating that the examiners were more confident in their
decisiong on females (M = 4.27) than on malesz (M = 3.85).
However, a Kruzkal-Wallis ANOVA and a parametric ANOVA failed to
tind any difference in decision rates between genders, nor did
gender interact with guilt condition in the deciszions.

Examiners were more confident in their decizions on Innocent
(M = 4.12) and Knowledgeable subjects (M = 4.84) than they were in
their decisions on Guilty subjects (M = 3.58) ag waz indicated by
a significant main effect for Conditien, F (2, 184), = 6.083, p <
2.85. This finding suggests that examiner confidence in an
cutcome has little relationship to the accuracy of the outcome,
gince examiners were very accurate with Innocent subjects, but
not very accurate with Knowledgeable or Guilty subjects. That
hypothesis waas explored by coding outcomes as Correat,
Incenclugive, and Incorrect, and then correlating those codes
with contfidence in ocutcome. The regulting correlation was
gigniticant, p = -§.12, , p < 2.85, but indicated that confidence
and cutcome share only 1.4% common variance. Agency 2 examiners
were more confident in their decimsions (M = 4.45) than were
Agency 3 (M = 3.72). Agency 1 (M = 3.85), or Agency 4 (M = 3.75)
examiners as was indicated by a significant main effect for
Agency, F (3, 184) = 4.20, p < 9.01.
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Real World Admiassiona by Subjecta.

The number and serjousness of real world admissions gi1ven by
subjects during their examinations is illustrated by agencvy n
Table 7. A Kruskal-Wallis ANOVA indicated that there was a
significant difference between the agencies in the number of real
world admissions they obtained, &2 (1) = 17.89, p ¢ @.801.

Agency 3 obtained the most real world admissions and Agency 4 the
least. However, thig ig not at all gurprising. Most of the real
world admigsiong obtained were of security violations. Agencv 4
policy is that they are chartered %o detect espionage and
sabotage, and that they are not chartered to search for and or
report security wvictations. Since Agency 4 examiners neither
look for nor report security violationg we should not expect them
to obtain many admissions to security violations.

Table 7. Percent real world admigsions by geverity and agency.

Admission Severity

Agency None Petty Minor Moderate Significant
Agency 1 81 12 5 2 )
Agency 2 o2 4 @ 4 2
Agency 3 68 15 11 4 2
Agency 4 96 2 2 ' 5]
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Real world admisgsions were also examined in terme of whether
they were obtained from subjecta who were programmed Innocent.
Knowledgeable, or Guilty. A Kruskal-Wallis ANOVA found no
gignificant difference between the conditions.

Blind Evaluations

The confidence ratings o overall truthfulneszs made by the
independent evaluators two months after the examinationa are
gshown in Table 8. Those ratings were subjiected to a series of a
priori contragts tov see if the ratings for Innocent subjects were
different from those of the Knowledgeable and the Guilty groups.
The a priori contrasts indicated that the ratings for the
Innocent group were different from those of the Knowledgeable
group, ¢t (168) = 2.7, p < 9.21, and from the combined
Knowiedgeable and Guilty groups, t (188) = 2.83, p < 8.4}, but
the ratings of the Innocent group were not different from the
Guilty group.
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Table 8. Mean Ratingsg of Truth and Deception by the Independent
Evaluators. :

Condition Mean Rating (-5 = Deceptive, +5 = Tpruthful)
Innocent 1.43
Knowledgeable 9.04
Guilty ©.49
Guilty/Knowledgeable ¢.26
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A decision analysis of the overall truthfulness ratings was
conducted by converting the confidence ratings to decigions with
varying inconclus=ive zonea. Initially, ratings greater than @
were conzidered truthful, ratings less than @ were considered
deceptive, and @ ratings were considered inconclusive. The
inconclusive zone was varied by one rating point in each
direction until the inconclusive zone was -4 to +4 inclusive.
The predictive validity of the decisions made this way wags
significant and peaked at a tau ¢ value of #.24, p < 8.05, when
the inconclusive zone was @. A decision table was created using
thiz @ inconclusive zone for all examinations and all agencies
and i2 presented az Table @. Of the individual agencies only
Agency 1 produced a significant digerimination of Innocent and
Guilty/Knowledgeable subjects. :

NN A AR R e wh Ak sl W R A W e e e M R A A AR A A e e

Pable §. Percent Decizions Based on Blind Evaluators® Rabings

Agency  Correct Ine. Incorrect Correct Ine, Incorrect tau
Innocent  Imnocent  Innocent Quilty Guilty Guilty e
Mency ! 7! i? 17 B4 9 n part
Mency 2 36 28 3 84 9 P\ $.23
Mency 3 7 4 % 43 1 43 $.25
Agency 4 83 7 ] 4 i6 & $.13
Cosbined 67 13 P! | 12 12 16 .4t

AR AR A ko Em N N A Em AR R GRS e e A R R R W L SR A A e ek e e e W N D MR AR AR G AR MR MR AR TR MR e wm e A AL o e ek e e
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Accuracy on Single Relevant Quexntions.

The original examiners’ and the blind evaluators' decisionsg
on single relevant questiong were alao evaluated. We have
decisions from the original examiners on 1194 relevant questions.
The accuragy of the original examiner=a on single relevant
quegtions ig shown in Table 14. With truthfully answered
relevant questione, the independent evaluators were corpeeat 88%
of the time, incorrect 2% of the time, and called 18%
inconclusive. Excluding inconclusgsives, 97% of the calls on
truthfully answered questions were correct and 3% were falge

Al e - —————————— A - . WP Sr o e Er EE MR Am e EE e WP e e e e ke Em o

Table 18. Clazeification of zingle relevant question by the
original examiners from all of the agencies.

NDI Inc b1 Totals
/e e oo eeeeeee \
Innocent E 786 E 82 E 21 E 869
U P $omommcemeaeas
Guilty E 206 } 54 } 65 E 328
N m o e o e e ;
Totalsa 972 136 86 1194
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positive errora, z = -27.98, p < 0.861. When questions were
answered deceptively, the independent evaluators were correct 20%
of the time, incorrect 63% of the time, and called 17%
inconclusive. Excluding inconclusives, 24% of the deceptively
anawared questiong were correctly claseified and 768% were falze
negative errors, z = -8.51, , p < 9.6081. Again, this could be
interpreted as performance that was "significantly below chance.’
The discrimination between truthfully and deceptively answered
relevant questions was significant, tau ¢ = .21, p ¢ 2.881, but
was modest 1n magnitude. A similar analysis was performed for
each agency and isg summarized in Table 11.
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Table 1. Percent Decisions On 3ingle Belevant Quegtions by the Original Examiners

Afency Correct Inc. Incorrect Correot Ine. Incorrect tau
Trutbful  Trythiul Truthful Deceptive Deceptive  Deceptive ¢

Agency | 8e 1t 3 18 M 58 ¢4
Mency 2 09 1 3 24 13 83 g.224¢
Agency 3 0 19 2 7 18 55 9204
Macy 4 95 4 1 4 12 84 0.0t
Combized 89 9 3 n I ] o2t

Yponss Yoo
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The indapendent evaluators’ decisions were alszo evaluated at
the level of accuracy on gingle relevant questions. We have
evaluations for the blind evaluators for 1318 relevant questions.
The accuracy of the blind evaluators on aingle relevant questions
ig shown in Table 12. With truthfully anawered relevant

G W e ey ER R WD A N S e e e T D A ek e W M MR MR e e e e - e AR A MM W W e

Table 12. Claassification of =ingle relevant questiocn by the
independent evaluators from all of the agencies.

NDI Ine Dl

Totals

e e it e L L P \
Truthful ; 652 : 231 H 72 i 985

D R LT e ittt Frmmmmm e !
Deceptive P 154 H 15@ H 4G H 383

L et et L S L P /
Totals 816 a81 121 1318

R b MRk e A mE D - R FE B B e e e e e e W e W wr

questionsg, the independent evaluators were correct G8% of tha
time, incorrect 8% of the time, and called 24% inconclusive.
Excluding inconclusives, 91% of the calls on truthfully answered
questions were correct and DX were false positive errors, z = -
21.82, p ¢ 6.9041. When questions were answered deceptively, the
independent evaluators were correct 14¥% of the time, incorrect
45% of the time, and called 41% inconclusive. Excluding



Security Screening Polygraph Examinationsa Fage 24

Experiment 1

inconciusives, 23% of the deceptively answered questions were
correctly classified and 77% were false negative errors, z =
-7.81, p < 0.881. The discrimination bhetween Innocent and
Guilty subjects was significant, tau c = @.19, p ¢ 2.65. A
gimilar analysis was performed for each of the agencies and is
summarized in Table 13. With single gquestions only Agency 3
failed to discriminate at a zignificant level. Agency ! produced
the moat accurate decisions on single relevant questions.

R AR e R TER S W R R MR NN MR M MR MR e M ek e e el W SR SR 4R W W EE AR i e o Er Ew A e M M W e mm e e

Table 13. Pergent Decigions On Single Relevant Questions by the Izdependent Evaluators

Afency Correct Ine. Incorprect Correct Ine. Incorrect tau

Imnocent  Innocent  Inaccent Guilty Guilty Guilty e
Meneyi ™ b1 2 1] 56 M .33
AMency 2 82 28 18 18 i 4 b5t
Agency 3 52 33 I§ 18 ] # 0.5
Aeney 4 92 7 1 ] k1] 84 .21t
Combined 08 i 8 14 4] 3] (Bt
Tplas

S o WP WL W W A A Am v R R N N R ML SR MR ek B e e e m e e e g AR TR e et e e e W R TR R A mh e = - .

Agency Evaluationas of the Examination Materials

Blind Evaluations. Evaluators from the agencies reviewed the
caze materials 1 year after the conclusion of the experiment to
determine if the examinations were conducted according to their
agency’s standards. The majority of their responzez to the items
in the Blind Evaluation Questionnaire (Appendix B) fell around
the ’"about the game’' responsge. An interegting finding was that
the blind evaluatorz geemed to feel that the examinations they
viewed would be more accurate if the subjectz were Innocent (M =
5.4}, than if they were Guilty/Knowledgeable (M =4.68), £ (43) =
3.30, p < 4.81. ANOVA was used to test for differences between
agencies in their regponseg to itemgs. The mean item ratings
where ANOVA indicated significant differences between agencies
are summarized in Table 14, and the mean item ratings where there
were no differences between agencies are summarized in Table 15
(Due to a lack of available personnel, Agency 2 did not
participate in the blind evaluations).

Non-Blind Evaluations. Generally, the ratings for the
queationnairesz were sgimilar to the blind evaluations and feli on
or around the 'about the game’ or "juzt like the field' choicasg
ot the zcales. That iz, the behavior of the original examiners
waz generally evaluated as not different from standard field
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practice. The ratings by the non-blind evaluatore are summarized
for significant differences between agencies in Table 16 and for
no gignificant differences between agencies in Table 17.

SR D m R R R R R R AR R SR AR AR e AR AR R A e e R A e Mk AL o w

Table 14. Mean Ratings of the Blind Evaluators
With Significant Differeances Between Agencies.

Agency 1 Agency 3 Agency 4 F

¢! m (W (dn

PRETEST LIKE

THE FIELD? 3.9 5.5 4.9 7.48, p < 9.8l
(14) (6) (24) (2, 4D

(7=JUST LIKE IT)

EXAMINER'S

DESCRIPPION |

OF POLYGRAPH 3.8 3.8 4.8 7.99, p < 8.81
(14) (6) (24) (2, 4D

(42ABOUT THE SAME)

ADMONITIONS

ABOUT MOVEMENT 4.5 4.3 3.7 7.99, p < 8.81
(14) (8 (34) (2, 4D

(4=SAME AS FIELD)

SIMILAR PRESENTATION

OF RELEVANT? 3.9 1.7 5.5 13.49, p { B.901
(14) (8) (24) (2, 41)

(7=JUST LIKE THE FIELD)

SIMILAR PRESENTATION

QF CONTROL? 4.9 5.3 5.3 8.98. p < 9.01
{14) (6} (24) {2, ¢1)

(7=JUST LIKE FIELD)

ALL p ¢ 8.85

P M A A R S T R W o N R T N R NN A AR R AN R A R R N A R R N R W W MR TR R e AR TR
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Table 15. Mean Ratings of the Blind Evaluators
No Significant Differences Between Agencies.
Agenoy 1 Agency 3 Agency 4
LENGTH OF PRETEST 4.3 4.2 4.3

(14) (8) (24)
(4=ABOUT THE SAME AS FIELD)

EMPHASIS ON RELEVANT
TYPICAL? ” 1.9 4.5 4.1
(4=ABOUT THE SAME AS FIELD)

EMPHASIS ON CONTROL

TYPICAL? 3.9 3.8 4.0
(4=ABOUT THE SAME AS FIELD)

IF GUILTY, PRODUCE

ACCURATE OUTCOME? 4.3 4.8 4.4
(7=VERY ACCURATE)

IF INNOCENT, PRODUCE

ACCURATE OUTCOME? 5.4 4.8 5.5
(7=VERY ACCURATE)

EMPHASIS ON RELEVANTS

BETWEEN CHARTS 4.7 3.3 4.0

(3) (3) (4)
{4=ABOUT THE SAME)

EMPHASIS ON CONTROLS

BETWEEN CHARTS 4.4 3.7 4.9
{4=ABOUT THE SAME)

‘ALL p > @.85, na

{(N)
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Table 16. Mean Ratings of the Non-Blind Evaluators
With Significant Differencesz Between Agencies.

AGENCY
1 2 3 4 F
(¥) (0 )} (n
PRETEST LIKE THE
FIELD? 57 6.5 4.8 5.4 4.36, p < 8.61
) (18)  (15)  (12) (3, 47
{(7=JUST LIKE THE FIELD)
DESCRIPTION OF POLYGRAPH
TYPICAL? 4.4 6.0 3.8 4.9 7.26, p < 6.601
(8) (18) 18 (2 (3, 4M)
(7=MORE THAN THE FIELD)
PRESENTATION OF RELEVANT
THE SAME? 59 6.6 5.8 5.5 4.79, p < 8.81
{9) (18)  (1s 12 (3, 41
(7=JUST LIKE THE FIELD)
HOW WELL RELEVANT
QUESTIONS COVERED
SCENARIO 6.6 6.8 4.7 3.8 13.18, p < 6.9001
() 0m  as) a2 (3, 47
(7=COVER COMPLETELY)
DID CONTROLS OVERLAP
SCEMARIO? 6.6 --- 4.8 3.1 29.18, p ¢ 9.861
® (8 (1% (12) (2., 33

(7=N0 OVERLAP)
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Table 17. Mean Ratings of the Non-Blind Evaluatorg
With No Significant Differences Between Agencies.
Agency 1 Agency 2 Agency 3 Agency &
LENGTH OF PRETEST 4.2 3.8 3.8 1.3

{4=ABQUT THE SAME)

PRESENTATION OF CONTROL
SAME? 5.9 8.0 4.8 8.3

(7=JUST LIKE THE FIELD)

EMPHASIS ON RELEVANT
IN PRETEST 3.9 6.0 4.0 4.0

(4=ABOUT THE SAME)

EMPHASIS ON CONTROLS
IN PRETEST SAME? 4.9 a.¢ 4.9 3.8

(4=ABCUT THE SAME)

ADMONITIONS ABOUT
MOVEMENT? 4.9 6.9 3.8 3.8

{4=SAME AS FIELD)

EMPHASIS ON RELEVANTS

BETWEEN CHARTS 3.7 8.0 " 9.8
{9} {8} (11) {8}

(4=ABOUT THE SAME AS FIELD)

EMPHASIS ON CONTROLS

BETWEEN CHARTS 4.1 8.0 4.6 9.0
{9) (8 (11) (#)

(4=ABOUT THE SAME AS FIELD)

ALL p > 0.85, ns

(N)
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The Agency 2 evaluator rated the examiners’' deszcriptions of
the polygraph and related physiology as being more detailed than
the field, and the Agency 2 rating on this item was significantly
higher than the other agencies, F (3, 47) = 7.2, p < 9.¢21.
Agency 4 rated the relevant questions significantly worse at
cevering the scenario than the other three agencies {(sgee Table
18}, The differences between agenciesg on their ratings of
emphagis of the relevants on the pretest were statistically
significant, but do not differ greatly in magnitude. Agency 1
rated the control questions’ overlap as almost none compared to
the other agencies, who rated the overlap as somewhere between
all or none.

Comments By the Agency Evaluator2. The dominant theme
expresgssed by the Agency 4 evaluators was a concern that the
scenario gituation did not have enough significance for the
gubject. A salient example offered was that the subject wag a
loyal officer and that hig participation in the study was a
congtructive effort for his country. On the other hand, the
control gquestions may have been perceived to be a greater threat,
as questions about this persgson’s overall honesty and integrity
were more threatening than thosge relating to the ascenario. In
particular, the 'security control’ quegtions {(i.e., Have you ever
digcusased clas=sified information over the telephone?) were
thought to have been more relevant {(azs a result of real world
experiences) than the programmed espionages. Various cues from
the examiners {('..thieg is just a scenario,’ the exam is for
'gecurity suitability,’ ete.) were seen by the evaluators as an
opportunity for raticonalization on the part of the gubject.

The lssue of availability for follow-up testing also seemed
to be important to the Agency 4 evaluators. In one cage 1t was
the opinton of the evaluator that the gsubject wag not fit to be
tegted at the time of the examination, although the original
examiner tested him anyway. Other digtractions algo contributed
to taking the focu= off of the exam (i.e., the subject had other
appointments after the polygraph examination).

The Agency 3 reviews revealed tlaws in certain tests.
Against standard practice, one examiner gave instructions on how
to control breathing, another emphazized the irrelevant
quegtions, and a third interrogated on the control gquestions.
However, the agency evaluaters did not feel that thege violations
0! standard practice invalidated any otf the examinationsg,

345 a result of these comments, the hypothesisz that control questione of a “secupity nature” were too strong
for a mock espionage experiment was teated im the Mgency 4 data. Approximately half of the Agency 4
Qulity/Mnowledgeable gsubjects were azked one or two 'security” control questions while the other bal! were agked
no “security’ control questions. Statistical amalysis fafled to reveai any association of the ‘gecurity’ control
questions with decigions at either the snd of the fipst series of questions or at the conclusion of ail testing.



Security Screening Polygraph Examinationa Page 38

Experiment 1

The Agency 2 reviews tend to focus on inadequate procedureas
on the part of the examiners (brief pretests, incomplete
elaboration of relevant questionz, ete.). There were. however,
equally positive commentz throughout. It appeara that motivation
on the part of the subjectz wag the major concern of the
evaluatorg.

Questionnaire Data

The results of the analygis of the questionna.re data is
prezented in detail 1n Appendix C. There were two interesting
findings. First, subjects in Experiment 1 described their
emotional state during the examinations as being curious and
hopeful rather than as being fearful, tense, or nervous. Second,
pretest perceptions of how accurate polygraph tests were did not
have any predictive validity for the outcome of the examination.
That iz, subjects who before the examination thought the
polygraph did not work were just ag likely to be correctly
claggitfied ag thoae who thought the polygraph was very accurate.
This finding doea not support those critics who state that a
belief in the accuracy of the polygraph is neceggary for the
technique to work (Lykken, 1981). Pleasze 3gee Appendix C for
details of these analysges.
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DISCUSSION

The res=ults of Experiment 1 were surprising. In contrast to
mozt of the scientific literature on the detection of deception,
very few false positive errors and many more false negative
errors were found. The bias for pasgsing individuals was so
strong that the overall performance on Quilty/Knowledgeable
gubjects wasg "significently poorer than chance,” and neo
individual agency performed at better than chance levels with
Guilty/Knowledgeable subjectz. The predictive validity of the
screening examinations in this study was so poor that performance
wag at or neapr chance legvels for two of the agencies. By way of
comparison, the original examiners in a recent study of the
forensic polygraph examinations given by the United States Secret
Sepvice (Hontz et al. 1988:; also reported az Raskin, Kircher,
Honts, & Horowitz, 1988) accounted for more than six times the
amount of variance, and the blind evaluator in a recent mock
crime study (Kircher % Raskin, 1888) accounted for 8 times the
variance in the Guilt/Innocence criterion than did the original
examiners in the present study. The independent evaluators in
Experiment ! generally performed about the same as the original
examiners, with the exception of the independent evaluators of
Agency 2 who performed at lesg than half the efficiency of their
original examiners (tau cs of 8.23 and 8.5, respectively).

The major unresclved question about Experiment 1 12 whether
the high false negative rate generalizes to security screening in
the field, or whether it was an artifact of the experimental
conditions. 1f the results do represent the field accuracy of
security 2ereening examinationsz, then there must be majen
differences, as yet undefined, between security sc¢reening and
forengic polygraph examinations. In that case, it is necessary
to determine what those differences are, and how their effects
can be counteracted.

However, it may be that the false negative rate obtained in
Experiment 1 doeg not generalize to the field. in order to
explore that possgibility, we examined the execution of Experiment
1., and the methodological differences between Experiment 1 and
gtudies conducted in other laboratories. In that way any
important methodological problems with Experiment 1 should become
evident.

One issue that might be raised concerns the extent to which
the techniques used in Experiment 1 actually reflect those
techniques used in security screening polygraphs given in the
tield. That issue hag heen examined and can be dismisged as a
pogsible flaw in Experiment 1., The evaluators from the agencies
did not find major differences between the way examinations were
conducted in Experiment i and the way they were conducted in the
field by the respective agencies. However, there were several
differences between the methodology usged in this study and that
used in many of the other simulation studiesg of the detection of
deception.
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The firat difference concerng the number of issues in the
examination. The screening examination 1s a multiple issue
éxamination, while most forensic examinations are single iassue
examinations. Few research gtudies have examined multiple issue
testing and those that have, have produced reaults that suggest a
decreage in predictive validity when multiple issue examinations
are used, particularly if the subtect 1z truthful to some issues
but deceptive to others (Podlesny & McGhee, 1987; Raskin,
Kircher, Honts, & Horowitz, 1988). Experiment 2 wasg dezsigned to
examine multiple issue testing. Subjects guilty of none, 1, 2,
or 3 mock crimes were tested with either one multiple izsue test,
or with three single isgue tests. The results of Experiment 2
ghould provide scme insight into the effects of testing multiple
relevant i18sues within the same examination.

A second difference between Experiment 1 and most other
analog studies of the detection of deception cencerns the delay
between the enactment of the mock erime and the polygraph
examination. Experiment ! imposed a delay of about 2 months
between the enactment of the espilonage =cenario and polygraph
examination. Mosgt other gimulation studies have imposed no delay
between the enactment of their mock crime and their examinations.
A few recent studies {(Hontz, Hodesz, % Raskin, 1985; Hont=z,
Raskin, & Kircher, 1988; 1987; Podlesny & McGhee, 1987) had a one
week delay between the mock crime and the polygraph tezting. All
of those ztudies have produced results comparable to other high
quality studies in the literature that did not include a time
delay. We examined the effects of a lengthy time delay on
gecurity screening examinations in Experiment 3. In Experiment 3
some subjects were tested immediately after conmitting an act ot
mock espionage, and other subjects were tested 6 weeks later.

A third difference between Experiment 1 and most cther
eimulation atudies of the detection of deception concerng the
specificity of the relevant questions. The relevant questions
used in the security screening examinationg of Experiment 1 were
waorded in very general terms about committing unspecified
gecurity viclatiens. Typically. in forensic polygraph
examinationg very specific relevant questions are used that deal
with a zingle well defined act. It may be that the use of
nongpecific relevant questions makesz it eagier for deceptive
individuyalz to produce truthful outoomes. We examined the
effects of using specific and non-sgpecific relevant questions in
Experiment 3. Some subjects received typical screening non-
8pecific relevant guestions. Other gubjects received very
gpecific queations about the sgcenarioc, guestions much more like
those typically used in forensic polygraph examinations.
Experiment 3 was designed sc that the specificity of the relevant
queztions wag crogged with the time delay and guilt/innocence in
a 2 X2 X 2 factorial design. By crossing the three factors
their possible interacticne could alsoc be examined.
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An important difference between Experiment l, many other
gimuylation studies of the detectiaon of deception, and actual
gecurity screening examinations ooncerns motivation. In
Experiment 1, the subjects were told that any real world
admiszions they made could be uzed against them, and guilty
subjects were told that they should attempt to appear truthful
and should not contfes=z. However, there were neither benefits to
the subjects if they passed their tests. nonr penalties if they
tailed them. There is zome evidence that the =ubjects in
Experiment 1 were less aroused phygsioclogically then were subjects
in actual screening examinations. Heart rate data werpre
calculated from the beginning of each subiects’ charts in
Experiment 1, and a mean heart rate was calculated for all
Ssubjects, M = 75.9. Heart rate data wasz algso obtained from 412
individuals who took actual aperiodice screening examinations at
Agency 2, M = 83.7. The difference between the heart rates in
Experiment 1 and the Agency 2 subjects was significant, F (1,
816) = 34.88, , p < 9.901,

Some research has suggested that motivation iz an important
variable in conducting simulation studies of the detection of
deception. A recent meta analysis (Kircher, Horowitz, % Raskin,
1988) found that about 53% of the variance between the accuracy
rates of szimulation detection of deception studies was accounted
for by level of motivation, with higher motivation producing more
accurate results. Any differences in performance between
Experiment 1 and Experiments 2 and 3 might provide some insight
on thisg issue gince all three experiments used the same level of
motivation. We will return to the issue of motivation in the
General Digcusgion section of this report.
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Experiment 2
INTRODUCTION

Screening testsz and criminal investigative tests differ in
the number of iagsueg they cover. Criminal investigative tests
are usually limited to one gpecific issue ("Did you steal that
money?”) or to a cluster of closely related issues (Do you Know
who stole that money?” "Did you steal that money?’ “Do you know
where any of that stolen money is now?"). On the other hand,
gcreening tests may cover several gsecurity iggsues. such asz
esplonage, sabotage, or terrorism, and a variety of lifestyle
issues.

Few studieg have examined the accuracy of the polygraph in
multiple issue testing situations and only two studies (Barland,
1981; Correa & Adams, 1981) dealt explicitly with screening
situations. In general, these studies found that polygraph
examinations were more accurate at discriminating completely
truthful subjects from subjects who were attempting deception to
something, than at the more difficult task of diseriminating to
which question(=) a person was attempting deception.

0f the studiez that have been concerned with multiple
iggsueg, only the study reported by Barland (1981) used federal
polygraph zoreening procedures. That study examined the validity
¢! Counterintelligence Screening Testz (a directed lie control
test) in an analog experiment that used 58 INSCOM volunteers as
subiects. Those subjects filled out a statement of perscnal
history. Later, the 3¢ subjects assigned to the guilty group
filled out a second statement of personal history, and they were
required to lie to one of five items on thig second statement.
They were also instructed to lie to the same item on their
subsequent polygraph test. All subjects were then tested by
INSCOM examiners. Excluding the 16% inconclusive sutcomes, 76%
0! the programmed innocent subjects and 81l% of the programmed
guilty subjects were correctly classified by those examinations.
Deciziong about deception to 3ingle questions were less accurate.
Excluding the 15% inconclusive cutccomes, 91% of the decigions on
the questions anaswered truthfully, but only 63% of the gquestions
angwered deceptively, were correctily claszified.

Unfortunately, there are several factors in the Barland study
that may limit ite generalizability. First, the guilty gubjects
never attempted deception to more than one relevant question. In
the field it is likely that persons engaged in espicnage would
have to attempt deception to several relevant gquestions.

Second, the deception was related to falsification of a ztatement
of personal history, rather than toward the usual i=zsues of
aperlodic screening examinations. Finally, the testing technique
uged in the Barland study is used only by INSCOM.

Experiment 2 examined accuracy when the guilty subiectz may
have been lying to any one, any two, or all three issues on a
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three issue test. Mock espionage and sabotage paradigms were
uged. The relevant isgsues of the examinations were sgimilar to

those used in screening examinations. The testing technique was
a control question tegt, the technique most commonly used in
criminal investigations. In addition, Experiment 2 compared the

accuracy of a gsingle multiple issuye test to the accuracy of three
gsingle-igsue tests.

Method
Subjects

The Subjectz were 198 basic trainees at Ft. McClellan,
Alabama who volunteered for the study. No pay or inducements
were given to the trainees for volunteering, nor were they
cffered any reward for passing their polygraph examinations.
They ranged in age from 18 to 32 with a mean cf 2¢0.2 years.
Ninety-four of the gubjects were males and 6 were females.

Apparatus

Latayette all-electronic field polygraph instruments were
used. Those instruments recorded respiration by meang of an
elagtic, air-filled tube placed around the subject’s chest.
Relative blood presgsure was measured by means of an arm cuff
inflated to about 79 mm Hg placed on the subject’'s upper right
arm. Vasgomotor activity was meagured by meanz of a photoelectric
plethyzmograph placed on the subject’s left thumb. Skin
regigstance wag meaaured by stainlegs gteel plate electrodes
attached to the palmar surface of the subject’s left index and
ring fingers. Skin conductance was measured by stainless zteel
plate electrodes attached to the palmar surface of the subject's
left middle and little fingers. No electrolyte medium was used
for either skin resistance or conductance measurement. The
examinations were administered in the same exam rooms deacribed
in Experiment 1. All of the examinations were videotaped using
proceduresg similar to those described for Experiment 1.

Procedure

Subjects were randomly assigned to one of four conditions of
equal size. One condition was an innocent condition and the
other three were guilty conditions. Subjects azsigned to the
first guilty condition enacted one of three possible acts of
espionage or zabotage. Subject assigned to the second guilty
condition enacted two of the three pos=zible acts, and the
remaining guilty subjects enacted all three mock crimes.

Subjects were brought to the Polygraph Institute from thelir
training area i{n groups of six to ten. They were briefed, as a
group, on the purpose of the experiment. They were told that
their participation was voluntary, and they were asked to sign
the statement of informed consent. No subject refused to
participate., After signing the consent form, the subjects were
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egcorted to the examination room and instructed to wait until
gsomeone came for them. The polygraph examiners were kept in
another part of the building to prevent thelr observing what was
happening to the subjects.

Guilty subjects were ezcorted one at a time to participate in
the predetermined c¢rime(=). Dispatch of the escorts was
coordinated with walkie-talkies to prevent any subject from
observing any other sublect. Innocent subjects were also taken
from the exam rcome for variable lengths of time to make their
experlence ag equivalent as posgsible to that of the gullty
g2ubjects. -

The Ecenarios for the three orimes were as follows. Crime 1
waz the theft of a of a claggified document., Subjectz aszigned
t¢ commit Crime 1 were eacorted from the polygraph building to
another building half a block away. While the escort talked with
an office worker, the gubject entered a walk-in wvault, located a
mock-clasgified document, and copied it on a nearby photocopier,
The subject returned the document to its place in the vault and
hid the photocopy on hts or her person, whepre it remained
throughout the polygraph exam.

Crime 2 consiated of photographing claazified equipment.
Subjects were individually escorted to another nearby building,
where polarcid photographs were being made of some mock
clagsified equipment. While the photographer tock the escort
into another room, cgtenaibly to ask some quegtiong, the subject
unocbtrusively entered the room with the equipment and toeck a
picture of {t with the polaroid camera. The subject hid the
pPlicture on his or her person, where it remained throughout the
polygraph test. Just after the zubject and escort left the
building, the photographer came running out to say that the
camera had been moved and to agk if either of them had touched
it. Both denied having done sgo.

Crime 3 waz an act of mabotage. The aubject was detailed to
pPolice a nearby parking lot for scraps of waste paper. The trunk
ol one of the cars in the lot was cpen, as if it were being
uniocaded. A box of moeck classified radio tubeg was vigible tn
the trunk. A hammer was nearby. The subject smazhed one of the
tubesz with the hammer and dizcarded the remnants in a trash can
with the waste paper. The subjeet was surreptitiouszly ohserved
to ensure that the c¢rime was properly committed.

The polygraph examinations were conducted by 13 ingtructors
from the Defensze Polygraph Insztitute. All were polygraph
examinerg trained at DPI or its predecessor, all were certifjed
by their parent organizations, and all were experienced in field
polygraph work. The examiners were selected on the bazis of
their familiarity with the general type of testz being given and
their avallability. The examiners were blind to the guilt or
innocence of individual subjects, but they were briefed on the
detaila of the three mock corimes so that they could conduct the
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tegta realistically.

Two different types of polygraph examinationsg were
adminigtered. Half of the zubjects were tezted with three gingle
lsgue examinations, and half were given one multiple issue
examination. The two types of examinations differed in the
nature of the pretest and in the number of igsueg covered on each
polygraph chart.

Subjlects who were given single issue tests were treated asg
if they were criminal suspects. That ig, the examiner informed
them that three crimes had been committed, and that there was
reazon to believe that the subject may have committed one or more
of them. The subjects were given-a Miranda warning, and their
control questions were tailored to the individual gubjects’
personalities and the type of crime being covered. A sztimulation
(number} tegt was administered. Then, three single issue control
question tests were conducted, one after the other. Each test
covered one crime and consisted of three charts, The sequence in
which the crimes were covered was systematically varied to
control for possible sequence effects. The following question
patterns were used in the three gingle issue tests. The
abbreviations for guestion types are asz follows: IR -
Irrelevant, SR - Sacrifice Relevant, CQ - Control Question, RQ -
Relevant Question.

Crime 1 (Theft of Document):

IR 1. 1Is today ?

SR 2. Do you intend to answer truthfully each question
on this test?

CQ 3. Prior to coming on active duty, did you ever
gteal anything from a member of your family?

RQ 4. Did you ateal that classitied document?

€CQ 5. Prior to 1988, other than what you told me
about, did you ever steal anything?

RQ 6. Do you know where that classified document is
now?

CQ 7. While living in _____ , did you ever steal
anything from gomeone who trusted you?

Crime 2 (Photography):

IR 1. Is today ?

—_——

SR 2. Do you intend to answer truthfully each gquestion
on this test?
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14] 3. Prior to coming on actiﬁe duty, did you ever
viclate the trust of a family member?

RQ 4. Did you photograph that classitfied egquipment?

cQ 5. Prior to 1888, other than what you told me, did
you ever violate anyone'’'s trust?

RQ 6. Do you know where any photographs of that
claggified equipment are now?

cQ 7. While liwving in _____ , other than what-you told
me about, did you violate the trust of a
friend?

Crime 3 (Sabotage):

IR 1. Is teoday _____ ?

3R 2. Do you intend to answer truthfully each
question on this test?

CcQ 3. FPFrior to coming on active duty, did you ever
damage anyone's personal property?

RQ 4. Did you smash that plece of clagsified
equipment?

cQ 5. While living in _____ , did you damage anything?

RQ 6. Do you know what was used to smash that plece of
claggified equipment?

cQ 7. Prior to 1988, did you ever damage any public
property?

Thug, there were two relevant questions and three control
guestions in each of the three single issue tests. The multiple
iggue tegst adminigtered t¢o the remaining subjectzs ugsed the =same
8ix relevant questionsg, but used only four control gquestions. The
question seguence for the multiple itasue test was:

iR 1. Ie today ?

-

SR 2. Do you intend to answer truthfully each guestion
on this teat?

€Q 3. Before joining the Army, did you ever steal
anything from a ztore?

RQ 4, Did you steal that clazaified document?

RQ 5. Do you know where that claggified document isg

now?
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cQ 8. Prior to 1988, did you ever steal anything?

RQ 7. ©Did you gsmash that Plece of clazsified
equipment?

RQ 8. Do you know what waz used to =mash that piece of

classified equipment?

CcQ 9. While in high school, did you ever damage
anything?

RQ 18. Did you photograph that classified equipment?

RQ 11. Do you know where any photographs of that
classified equipment are now?

cQ 12. Between your 13th and 18th biprthday, did you
ever vioclate the trust of anothen?

Regardless of the teat outcome, no interrogaticon onr
additional testing waz conducted. The charts were numerically
gcored by the examiner immediately following the test. The
examiner scored respiration, skin resigtance, relative blood
preasure and vasomotor activity on a 7-point gcale that ranged
from +3 to -3. Scorez were determined by comparing each
phyziological system at each relevant question againgt the
greater of the two nearest control queztiong (one preceding, the
other following the relevant question). The criteria for
reactions were those taught at the Defense Polygraph Institute.
Negative =mcores were asggigned when the reaction to the relevant
question wag larger and positive scoresz were assgsigned when the
reaction to the control question wasm larger. The magnitude of
the score was dependent on the magnitude of the difference
between the relevant and control guestion. The scores for each
relevant question were gummed acroas the four channelz and the
three charte. Scores of -3 or lower to any relevant Qquegtion on
a test resulted in a deceptive (DI) outcome. It the test was
not deceptive, but any relevant question had a gcore between +2
to -2 inclusive, the outcome wag inconclusive. Only if the
gqores on all relevant questions were +3 or higher was the tegt
categorized az truthful (NDI1).
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Results
Original Examiners'’ Classifications
Table 18 displays the overall performance of the original

examiners at the gross classification of individuals ag either
completely innocent or guilty to at least one crime. Decigions
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Table 18. Decisions of the original examiners in Experiment 2.

Decizion

Approach

Condition NDI INC bI TOTAL
Multiple Is=ue Approach

Innocent 6 3 2 11

Guilty 2 11 26 30
Single Issue Approach

innocent 5 8 1 12

Quilty 3 4 31 38
TOTALS 18 24 69 108

Eldididt e ettt e e e e e L T L S I SR ———

with the Multiple Iszue apprcach on subjectz who committed no
crimes were 55% correct, 18% incorrect, and 27% inconclusive.
Excluding inconclugiveg, 75% of these innocent subjectz were
categorized correctly. With the Multiple Issue approach subjects
who committed one or more crimeg were called deceptive to at
leagt one of the c¢rimes 87% of the time, deceptive to none of
the crimes 5% of the time, and 28% were reported as

inconclugive. Execluding inconclusives, 93% of the Guilty
2ubjecta were clagsified as deceptive to at least one of the
crimes. The X2 for the multiple issue portion of Table 18 was
gignificant, X% (2) = 16.69, p < 2.91, as was the tau C = 0.42, p
< §.091.

Cutcomes with the Single Izgue approach on Innocent gubjects
were 42% correct, 8% incorrect, and B8% inconclusgive. Excluding
inconelusives, B3% of theze innocent szubjects were categorized
correctly. With the subjects who committed one or more crimes
the Single lasue approach called 82% deceptive to at leaszt one
crime, 8% deceptive to no crimes, and 18% were called
inconeclugive. Excluding inconclugives, 91% of the GQuilty
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subjects were clasgified as deceptive to at least one corime. The
{2 for the 2ingle issue portion of Table 18 waz significant, £2
(2} = 21.25, p ( ©.21, as was the tau C = .54, p € 8.901.

Two Kruzkal-Wallis oneway ANQOVAg ware conducted on these
data. The first Xruskal-Wallis tested for effectsz of the
Guilt/Innocence factor on decizionzs, and that effect was found to
be =ignificant, {2 (1) = 31.52, p ¢ 2.81. The second analysis
tested for an effect of the Approach (Single, Multiple), and that
analygis was not significant. Pogs=ible interactions of Guilt and
Approach were tested with a parametric Guilt X Approach ANOVA.
That analysis found a sgignificant main effect for Guilt, F (1,
96) = 30.4, p { 0.021, but none of the other effects were
gignificant.

Performance wasg algo examined at the level of accuracy of
clasgifications for single crimeg. Since there were no _
gignificant differences in clagsifications for the Approach taken
to tegting multiple issues, thig analyses was collapsed6 across
the Approach factor. Table 19 illustrates the accuracy of
clagsgsification for each of the crimes with subjects who committed
at leazt one crime. {2 analyses were conducted on the frequency
tables for the three crimes and none were significant. Overall,
only 33% of the outcomes on #pecific individual crimes were
correct. The predictive relationship for crimesg ] and 2 produced
significant tau C valueg but they were in opposite directions.
tau C = ©.28 and -0.22 respectively. These results indicate that
the examinations were not able to determine which c¢rime{(s) had
been committed.

Numerical Scores

Possible differences between the numerical scores of the two
multiple igsue approaches were tested in several ways. First, a
total numerical =core was calculated for each gubject, and the
variance in those scores was decomposed with a Guilt (Innocent,
Guilty) X Approach (Single, Multiple) ANOVA. That analysisz
indicated that Innocent subjectz (M = 25.52) produced larger
total numerical gcores than did Guilty subjects (M = 1.76)} as
shown by a gignificant main effect for QGuilt, F (1, 96) = 36.4, p
¢ 2.281. There were no significant effectz or interactions
involving the Approach factor. The positive mean numerical score
for Guilty subjectsz 15 not unexpected. Subjects gullty of

8The term ‘collapged” is used to indicated that two {or more) of the original
conditions of the experiment were combined for additional analysis.

Collapsing across a condition is justified after a demonstration that the
grouping factor being collapged across had no statistically significant
effectg. In this case, since there were no significant effects for the
Approach taken to multiple issue teating on the classifications obtained, it
is justiftablas to remove the Approach az a grouping factor from any additienal
analyses on classifications.
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Table 18. Percent acouracy for detecting which erime was
committed by subjecta who committed at least one

orime.
ND1 INC DI
Crime 1 (Ezpionage)
Truthful on 48 32 29
Crime (N = 25) --
Deceptive on 23 35 42
Crime (N = 52)
Crime 2 (Photography)
Truthful on 12 42 46
Crime (N = 28)
Deceptive on 2@ 41 30
Crime (N = 51)
Crime 3 (Sabotage)
Truthful on 19 39 42
Crime (N = 285}
Deceptive on 33 38 ' 37
Crime (N = 51)
Combined
Truthful on 28 38 36
Crime (N = 77)
Deceptive on 29 35 38

Crime (N = 154)
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only one or two crimes would be expected to produce negative
numerical scores to some questions and positive numerical scoreg
to others. Those expected questions scores would combine to make
the total numerical =scorez less extreme.

Pozsible differences between the crimes and between subjects
based on the number of crimes they committed were tested by
developing total numerical scores for the two relevant guestions
directed at each of the three crimes. Those crime total ascores
were then analyzed with a repeated meaguresz analyeis of variance
(RANOVA) containing one repeated measures factor, Crime Total



Security Screening Polygraph Examinationa Page 43

Experiment 2

Score (3 levels), and two between subiect factors. Approach
(S8ingle, Multiple) and Number of crimes committed (@, !, 2. and
3). There were no significant effects revealed by that
analysis.

Digcusgion

The most important result in Experiment 2 was the finding of
no differences in the Approach taken tc testing multiple relevant
igsues. There were nc differences between the use of one
multiple isgue control question test or three single issue
control question tests in examiners' decisions, or in the more
powerful tests of the numerical scores. Those results suggest
that the multiple relevant issue testing approach was not a
likely contributor to the poor detection of deception in
Experiment 1. However, Experiment 2 did not examine the effect
of the number of relevant questions addressed to relevant isgsues.
In some of the question seriez in Experiment ] only a single
relevant question covered the acts of the scenario. The effects
of the number of relevant questions devoted to the actsg of
deception remain to be determined.

The accuracy levels achieved in Experiment 2 are better than
Experiment 1. The tau C for the two approaches averages @.48.
Since neither study offered any reward or punishment for passing
or failing the examinatione, thiz finding suggests that the lack
of reward or punishment associated with examination outcomes wasg
not the critical factor in the poor detection of deception in
Experiment 1. However, the tau C obtained in Experiment 2
indicates that the examinations in thig study gtill were not very
good discriminatore of guilt and innocence. The decisions in
Experiment 2 only account for about a third as much variance in
the Guilt/Innocence criterion as did the decisions of the Secret
Service examiners in Honts et al (1988), and only about a fourth
as much az a recent mock crime 2tudy (Kircher & Raskin, 1988}.
Further, the mean numerical scere for Guilty subjects was
positive, rather than negative as predicted by the rationale of
the control question test. These results leave open the
posgibility that the lack of explicit reward or punishment
associated with examination outcomes in these experiments may
still be a contributor to poor detection, and they are cconsz:stent
with the analygiz of Kircher et al, {(1988), whiech indicates that
the motivational structure is an impeortant variable in detection
of deception experiments.

One interesting finding of Experiment 2 was that the
examinations did not detect deception at the level of the
individual erimes. This result has important implicationg for
examiners who must test on multiple relevant issues, asg it
suggests that the numerical scores agszociated with individual
relevant issues may be a poor gulde in choosing isguesz for
interrogation. This result suggests that when deception is
inferred, the interrogator may need to address all of the
relevant issues of the examination with the interrogation.
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Introduction

Experiment 1 differed methodologically from other detection
of deception experiments in a number of ways. Almost all
previoug resgearch on lie detection used relevant questions
tailored szpecifically to the mock crime under investigation. The
examinationsg in Experiment 1 ugually used relevant questions that
were worded very generally about rather broad categories of
activity. The generality of screening questions could contribute
to false negative -errors by reducing the emotional impact or
diffusing the zalience of the relevant gquestions. Additional
problems could arise with general relevant questionz if the
examiner did not completely define what isg included in and
excluded from each relevant question. If the relevant questions
are somewhat ambiguous, guilty =2ubject2 might think that the
relevant questions do not pertain to them and they might not
rezpond.

Another methodological facter that differentiated Experiment
1 from previoua research was the time lag between enacting the
mock eszpionage and the running of the polygraph testzs. 1In
Experiment 1, two montha elapgsed between the gcenarioz and the
pelygraph tesztz, Some recent regearch (e.g., Honts, 1986: Honts,
Hodes, & Raskin, 1985; Honts, Raskin, & Kircher, 1987; Podlesny &%
McGhee, 1987) has introduced intervals of several days or a week,
but none has approached the two month time lag of Experiment 1.
That amount of time could concetvably have blunted the programmed
gullty subjects’ emotional reaction to their scenarios.

Experiment 3 investigated the effect of having a long
interval between the enactment of the mock crime and the
polygraph examination, and the effect of! general versus specific
relevant questions.

Method
Subiects

Volunteers were initially solicited from among the 207
gubjects who had served in Experiment 1. Some had been
reassigned from Ft. McClellan, but 83 Experiment 1 subjects
volunteered to serve in Experiment 3. An additional 17 subjects
similar to those used in Experiment 2 were recruited from the
basic trainees at Ft. MeClellan. None of the bagi¢ trainees had
ever gerved ag research subjects. None of the 10¢ subjects was
paid to volunteer, and no explicit reward or punizhment was
agzoctated with test outcomes.

Examinenrs

Fifteen inastructors at the Defenze Polygraph Institute gerved
ag examiners. All were trained at the Defense Polygraph
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Inatitute or its predeceasor, all were federally certified
eXxaminers, and all were experienced in field polvgraph work.
Thirteen had served ag examinerg in Experiment 2. As in
Experiment 2, examiners were selected on the baszis of familiarity
with the general type of test {(screening or criminal
investigation) and thelr availability (lack of conflict with
other assigned duties). The examiners were blind to each
gsubject’s guilt or innocence, the base rate of deception, and the
nature of the espionage gcenario.

Apparatus

Latayette field polygraphs were used to record respiration,
cardiovazcular activity, vasomotor activity, and the gkin
resistance responge., The equipment was sgimilar to that described
tor Experiment 2, except that a second respiratery channel was
recorded instead of skin conductange. The examinationg were
conducted in May, 1988 in the same rooms used in the two earlier
experiments.

Proaedure

Experiment 2 wag an unbalanced 2 X 2 X 2 factorial design
that consigted of three between gubject factors: the amount of
time between enacting the crime and taking the polygraph
examination {(about 3¢ minutes versus gix weaekg), the gpecificity
of the relevant questions (general versus specific), and guilt
(guilty versus innccent). The 83 subjects who had participated
in Experiment 1 were randomly aszzigned to the cells in the design
matrix. However, the 17 basgic trainees were avallable on the
examination day only. Consequently they could not be assigned to
the long latency condition. They were randomly assigned only to
the four cells {(guilty/innocent, general/specific) in the short
latency condition. The degign and number of =2ubjects in each
cell was ag follows:

guilt
Innocent ! Guilty

fmmmmmm e e i L EE TS D

: Latency :

i Same Same '

16 Weeka! Day !t 6 Weekz : Day :
R oo - themmmmm oo famsmmnman $--
Type General | 5 } 5 i 28 i 2% 158
Question jmm====- pomemm——- tp--——--——- frowsmm———— +--
Specific | 2] : 5 HH 29 ! 2@ 5@
fmmmm——— fommm - R b +--
P18 i 1@ HH 49 i 49 190

Subjtects arrived at the Polygraph research annex either
about gix weeks pricr to their polygraph test or on the day of
the teat. Each subject read a deseription of the gtudy, signed a
statement of conzent, and then read ingtructionsg for their
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assigned condition (guilty or innocent). All subjects were given
a sealed envelope and instructed to take it to the Institute’'s
main building, acrosgs the road from the annex., They went to the
office of the Director's gecretary to deliver the envelope. The
purpoge of the delivery was to give both the innocent and guilty
subjects acces=sg to a mock classified document on the secretary's
desk. If a pelygraph examiner inadvertently zaw the subject in
the secretary's office, he would not know if the subject was
guilty or not. All subjects used the envelope ag a pretext to
get the gecretary out of her office, during which time the gullty
subjectz had to locate and steal a mock c¢lagzified document from
the zecretary’'s desk.

After zmuggling the stolen document out of the building, the
guilty subjectas read the document, then hid it in a tin can in a
nearby aszembly area for retrieval by another spy. Half of the
subjects were tested six weeks following thig initial activity
and half were tested immediately.

Two types of polygraph examinations were administered. Half
of the subjectz were treated as if they were coriminal guzpects
and they were given an examination with very specifie¢ relevant
questiong. They were informed that a clagssified document had
been s2tolen from a room they had had acceszs to. They were given
a Miranda warning and they were given a pretest interview gimilar
to that used in criminal investigative examinations. The
relevant questionz of the apecific relevant gquestion examination
were orlented to the theft of a specific clagsified document.
The control questions were tailored to both the crime and the
subject’s personality. Typical test gqueations for the specific
relevant condition were ag follows,

IR 1. 1Ig today ?

SE 2. Do you intend to answer truthfully each gquestion
on this test?

€Q 3. While on active duty, did you ever steal any
government property?

RQ 4. Were you instructed to steal that secret
document from the secretary's office?

RQ &§. Did you steal that secret document from the
gecretary’s desk?

CQ 6. Other than what you told me, before 1988, did
yvou ever steal anything?

RQ 7. Did you at any time read that secret message?

RQ 8. Did you hide that zecret document for somecne
elge to pilck up?
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CQ 9. Prior to coming to Ft. MeClellan, did you even
gteal anyone’s personal property?

The other half of the subjeats were adminiatered a security
screening type of examination with general relevant queations.
They were not given a Miranda warning, and their pretest
interview wag 2imilar to a counterintelligence =creening
examination. However, the relevant questionz were not the normal
counterintelligence questions. Only one or twe of the questions
normally included on counterintelligence screening tests would
apply to the theft of a document from a secretary’s desgk.
Congequently, if the criminal type test was found to be more
accurate than the screening type, it could be due either to the
gpecificity of the relevant guestions or to the number of
relevant gquestiong dealing with the theft. To aveid that
problem, both the question sequence and the number of of relevant
questions that the guilty would have to lie to were held the
same. The only differencegs were the nature of the pretegt
interview, the specificity ¢f the relevant questionsg, and the
latitude of the examiner in selecting control questions. The
questions used on the general relevant question test were:

IR 1. 1Is today ?

SR 2. Do you intend to answer truthfully each question
on thiz tegt?

CQ 3. Have you ever deliberately done anything
dighonest?

RQ 4. Have you ever planned to take clazgified
documents without authorization?

RQ 8. Have you ever committed an act of eaplonage
against the US%?

CQ 6. Are you a really honest person?

RQ 7. EKave you ever participated in providing
classified information to an unauthorized
rerson?

RQ 8. Have you ever raemoved classified defense
material from a dbuilding without authorization?

CQ 9. Have you ever lied to make yourself look
important?

Following the examination the subjeqts were given a debriefing
questionnaire zimilar to the one used in Experiment 1 (aee
Appendix A).
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Regults
Original Examinersz® Clagsifications

The overall performance of the original examinerg iz shown
in Table 29. With Innocent subjects, the examiners’
clagsifications were 990% correct, 18% incorrect, and none were
inconclusive. With guilty subjects, the examiners'’
clasgifications were 75% correct, 7% inconclusive, and 18%
incorrect. Excluding inconclusives, 81% of the Guilty subjects
were claggified correctly, and 19% were false negative errors.

R S e A e e e e o e e e e e e e e R e ke e Te v o wr w rh M M

Table 28¢. Declsgione of the original examiners in Experiment 2.

Decigion
Condition NDI INC D1 Total
Innocent 18 @ 2 2@
Guilty 14 8 58 80

The predictive relationship illustrated in Table 20 was
tested in the several ways described for evaluating decisions in
Experiment 1. ﬁ? analysis was conducted, and the g? for Table
| was significant, X2 (2) = 38.68, p ¢ 2.61. The tau C for the
relationzhip illustrated in Table 1 was also significant, tau C
= @.46, p < 9.01.

A geries of Kruskal-Walliz oneway ANOVAz was used to test
for the efftects of Guilt, Time Lag, and Test Type on the
decigions. Only Guilt produced a gignificant result, 12 {1} =
44.3, p < 9.091. Examiner decigions were not affected by the
time lag or the gpecificity of the teat. A Time Lag X Test Type
X Guilt parametric ANOVA was also conducted on the decision data
to teat for the pogzibility of interactions between the factors,
and again only the main effect for Guilt was significant, F (1,
83) = 87.2, p < @.8061.

Numerical Scores

Relevant Question Effects. The numerical 2cores were
collapged acrosz the five phyziologiecal channels and were
analyzed with a RANOVA. That analysis included three between
subjects factors, Guilt (Innocent, Guilty), Time-Lag (Immediate,
6 weeks), and Tezt Type (Specific, General}, and two repeated
measureg facters, Chart (3 Levels) and Helevant Question (4
Levels). The RANOVA found only two =zignificant effecte. The
mean total numerical sgcore for Innocent subjects (M = 35.4) was
gignificantly larger than the mean total numerical score for
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Guilty subjects (M = -2.3), as was indicated by a significant
main effect for Guilt, F (1,92) = 68.32, p < ¢.681. The other
gignificant, but small, effect was an obscure 4-way lnteraction
between QGuilt, Time-Lag, Test Type, and Chart, F (2, 104) = 3.37,
p ¢ 8.85.

Physiological Channel Effecta. The numerical scores were
collapsed aorose the four relevant questions and were then
analyzed with RANOVA. That RANOVA contained two repeated
measures factora, physiological Channel (5; thoracic rezpiration,
abdominal respiration, skin resistance, relative blood pressure,
and finger pulse amplitude) and Chart (3), and three between
subject factors, Guilt {(Innocent, Guilty). Time-Lag (Immediate, 6
weeks), and Test Type (Specific, General). As expected, this
RANOVA revealed the zame main effect for Quilt and the
interaction Guilt, Time-Lag, Test Type and Chart as was described
above. This analysis also indicated a significant main effect
tor Channel, F (4, 368) = 13.¢1, and a significant interaction of
Guilt and Channel, F (4, 368) = 7.72. The means representing
thege affects are shown in Table 21. The main effect for Channel

e p—————— S 8RR Dttt e

Table 21. Mean numerical soores of the wvarious physiological

channels by guilt condition.

Guilt TR AR SRR RBP FPA Combined
Innocent i.8 4.6 13.4 6.2 7.5 35.4
{n = 28)

Guilty -1.¢  -8.9 9.3 -9.2 -9.6 -2.3
(n = 88)

TR = Thoracic Reagpiration

AR = Abdominal Respiration

SRR = Skin Resistance Reszponse

RBP = Relative Blood Pregsure

FPA = Finger Pulse Amplitude

e e e e A i kAR S e S e e e L e M R A MR MR W e e e e o ML o S S S S S S R m S

appears to be primarily due to skin resgistance, which produced
more positive means than the other channels. The interaction of
Channel and Guilt appears to be due to the various channels being
more or less effective with the Innocent subjectz, while they
were of approximately equal effectiveness with the Quilty
subjects. None of the other main effectas were significant.
However, one other interaction was significant. The J-way
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interaction of Quilt, Channel, and Test Type was Bignificant, FE
{4, 36B) = 3.87, p < 6.95, but ig difficult to interpret.

The magnitude of the predictive validity of the
phyziological channels waeg also assessed. Scores for each of
the physiclogical channelz and their total sum were ceollapsed
across Time Lag, Chart, Relevant Questions, and Teat Type and
were then correlated with the guillty/innocent eriterion and with
each other. The resulting correlation matrix ig presented as
Table 22. All correlations were =2ignificantly different from
Zero.

R R W W A e ke e M ;b M M SR SN e W e R e

Table 22. Correlation matrix for the various physiological
measures and the guilt criterion.

TR AR SRR RBF FPA Total

Score

Guilt -¢.42 -8.48 -§.54 -4.52 -8.49 -0.65
TR 4.79 #.31 9.42 8.39 g.08
AR g.34 9.49 0.48 8.73
SHR g.49 B.54 2.8l
RBP a9.54 2.77
FPA g.78

All correlations are significantly different than chance.
TR = Thoracic Respiration

AR = Abdominal Respiration

SRR = Skin Resistance Responge
REBP = Relative Blood Pressure
FPA = Finger Pulse Amplitude

J S ————————_ P el e e e e i g

Other than the total score, the gkin resiztance regponge produced
the largest correlation with the criterion, indicating that it
wae the mo=st digcoriminating channel, and thoracic respiration
produced the smallest correlation with the criterion indicating
that 1t was the least useful predictor.



Security Screening Polygraph Examinations Page 51

Experiment 3

Population Differences

Both bagic training personnel and other civilian and military
subjects were used in this study. Analyses were conducted to
test for the possibility of differences between the trainees and
the other =subjectas. A phyziological Channel X Guilt X Time Lag X
Test Type X Subject Type (Trainee, Other) RANOVA of the total
numerical gcoreg revealed no differences between the two
populations, nor any interactions of Subject Type with any of the
other factors.

Affective Responses ..

During their debriefings, subjectsz in both Experimentz 1 and
3 gave ratinga on a 18 point =cale of B affective degeriptorg of
their subjective responses during their polygraph examinations.
Their mean regponses and the associated standard deviations are
presented in Table 23. The affective ratings were subjected to a
RANOVA with Guilt and Study (Experiment 1, Experiment 3) as
between subject factors, and one vrepeated measures factor,
Descriptor (8 levels). The main effect of Descriptor was
significant, F (7, 2674) = 51.85, p < 2.091, indicating that
different ratings were given to different descriptors. The
interactions of Descriptor and Quilt, F (7, 2074) = 8.39, p <
2.001, Descriptor and Study, F (7, 2074) = 7.83, p ¢ 8.9081, and
the 3-way interaction of Descriptor, Guilt, and Study, F (7,
2074) = 5.31, p < 2.81, were all =ignificant, but are not easily
interpretable. Of more interest were gignificant main effects
for Guilt, F (1, 208) = 37.28, p < ©8.86¢1, and Study, F (1, 206) =
7.85, p < @.91, and a significant interaction of Quilt and Study,
F (1, 206) = 6.13, p ¢ ©.81. The scurces of these between
subjectas effects were examined.

In order to determine which deseriptors were actually
different acrosgas the Guilt conditions, a seriez of univariate
ANCVAS were conducted. The Deszcriptors that produced significant
univariate main effects for Guilt were Nervous, F (1, 208) =
5.74, p < @.85, Tense, F (1, 208) = 16.67, p ¢ ©.01, Guilt, F (1,
298) = 98.0, p < 90.401, and Anxious, F (1, 298) = 25.6, p <
9.20)1. The means for Guilty and Innocent subjects on these
descriptors are shown in Table 24.
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Table 23. Meang and standard deviationg for the affective

responses given by aubjectz in Experimentz 1 and 3.

Experiment 1 Experiment 3
VARIABLE MEAY  §.D. ¥ MEAN 8.D. N
FEAR 3.5 2.5 206 3.8 2.8 06
NERVOUS 4.8 2.8 266 5.1 Tae 06
BORED 3.5 2.8 208 2.9 2.8 96
TENSE 4.5 2.6 206 5.1 2.9 96
CORIOUS* 8.3 2.2 206 7.1 2.9 96
GUILT?* 3.2 3.8 286 5.2 3.7 96
ANXIOUS 4.7 2.9 286 5.1 3.8 88
HOPE (OF NOT* 6.8 3.5 206 5.4 3.8 96

BEING CAUGHT

*Significant difference between Experiment ! and Experiment 3.
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Table 24. Meanz and 2standard deviations for the affective
dezcriptors that differed significantly acrosz the

Guilt condition.

Innocent Quilty
VARIABLE MEAN  5.D. ¥ MEAK $.D. ]
NERVOUS 4.4 2.9 132 5.2 2.7 168
TENSE 4.1 2.7 132 5.9 2.8 18
QuUILT 1.9 1.9 132 5.3 3.5 168
ANXIOUS 3.8 2.8 132 5.6 2.9 168

et el il e L L L L L T T T T T e R L L L ..

Since there likely was a great deal of cognitive overlap
between the descriptors presented to the subjects, discriminant
analyalis wa=z ugsed to determine which degeoriptor(s2) actually
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digcriminated between the Innocent and Quilty conditionz. Four
variablea loaded into the =ignificant Disoriminant solution,
Tense, Guilt, and Anxious loaded az predictors with astandardized
discriminant function coefficients of 6.21, 9.94, and ¢.39
respectively. Fear loaded into the 2¢lution as a suppresser
variable with a standardized disecriminant function coefficient of
-9.49. The coefficients indicate that most of the discrimination
between Innocent and Guilty subjects was carried by Guilt. The
fact that Nervous dropped out of the discriminant analysgis
indicated that Nervous was completely redundant with the retained
variables.

The main effect of Study (Experiment 1, Experiment 3) was
decomposed in a similar manner. The Descriptors were gzubjected
to a serilez of univariate analyszses, and three were found to be
signiticant: Curious, F (1, 208) = 14.08, p < ©6.091, Guilt, F (1,
2¢8) = 28.11, p < 9.901, and Hope, F (1, 298) = 7.56, p < €.61.
The means for these variableg are shown in Table 23. A
discriminant analysis was conducted on the descriptor ratings
with Study as the criterion. Curious, Guilt, and Hope
contributed gignificantly to the diserimination, with
gtandardized discriminant function coefficients of, 8.48, -2.84,
and 2.38, reapectively. Again the Guilt variable accounted for
most of the discrimination.

To decompesge the interaction of Guilt and Study, univariate
Guilt X Study ANCVAs were conducted on each of the Degcriptors.
Cnly the analysez of Quilt and Hope produced significant Guilt X
Study interactiona, F (1, 286) = §5.94, p < #.85, and F (1, 2898) =
23.11, p ¢ #.41, respectively. The means for these two
interactionz are zhown in Table 25. Innocent subjects in
Experiment 3 reported feeling lezsz guilt than Innocent subjects
in Experiment 1, while Guilty subjects in Experiment 3 reported
feeling more guilt than Guilty Subiects in Experiment 1.
Innocent subjects in Experiment 3 gave smaller ratings on the
Hope desgcriptor than did Innocent subjects in Experiment 1.
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Table 25. Mean regponses to the affective descriptors of Guilt and

Hope, acroszs Quilt and Study.

Experiment 1 Experiment 3
Affactiva Descripior
Condition
Guilt
Innocent 2.82 1.38
(1186} (18)
Guilty 4.81 6.12
{82) {718)
Hope
Innocent 6.86 1.31
{(118) {186)
Guilty 6.80 6.32

(92) (78)
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Discussion

There are two major findings from Experiment 3. The firat of
those findings is that the time lag between the mock egpionage
and the polygraph examination had no etfect on either the
examiners' decizions or on the numerical scorez. Thig result
indicateg that the time lag used in Experiment 1 probably did not
contribute to the poor detection of deception. Interestingly, it
algso suggests that the inclusion of a time lag in analog studies
of the detection of deception is probably not neceszgary for
generalization. This is an important methodological finding that
is supported by research at the University of Utah (Honts et al,
1985: 1986; 1987; Horowitz, Raskin, Honts, & Kircher, 1988).

The second important finding of Experiment 3 ig that the
gpecificity of the relevant guestions had no effect on either
decizions or numerical scores. This result guggests that the use
of relevant questions with general wording in Experiment 1
probably did not contribute to the poor rates of detection of
deception.

Thig study may alszc provide some insight into the gquestion ot
motivation. A4s in Experiment 2, the examinations used in this
axperiment were better digeriminators of truth and deception than
were the examinations given in Experiment 1. The obtained tau C
of .48 in Experiment 3 indicates that the decigions in
Experiment 3 accounted for about twice the variance in the
guilt/innocent criterion as did the decisions in Experiment 1,
but only about a third as much variance as did the examiners'
decisions in Raskin et al. (1888), and about a fourth as much as
variance as did the blind evaluator in a recent mock crime ztudy
(Kircher & Rasgkin, 1988). Further, the mean numerical g2core Irom
the guilty subjects in Experiment 3 was only -2.3. Thig result
ig cloger to zero than would be predicted from either the
rationale of the control question test, or from mogt 0f the
analog detection of deception literature. There are a number of
factorg that might account for that result, on of which 1= the
lack of explicit reward or punishment aggociated with the
relevant gquestions. It is conceivable that the lack of
motivation associated with the polygraph examinations' outcome
could have effected the results of all of the studies in this
repcrt.

Experiment 3 found that the 3SR was the most useful
phyaiological measure. The G3R hasz beaean showm to be the most
useful physiological measure in virtually every published study
of the detection of deception, yet to date no major numerical
gscoring system has been altered to explicitly take advantage of
thiz information. Research iz underway at the Detenge Polygraph
Inatitute exploring ways of modifying the numerical scoring
system to take optimal advantage of the G8R.

An interesting methodological finding of Experiment 3 was
that there was no difference in the accuracy of polygraph
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examinations given t¢ support troops and to cother persconnel at
Fort McClellan. This is an important finding because it suggests
that support troops are an acceptable gubject pocl for use in
detection of deception research.

The final topic for discusszion in Experiment 3 concerns the
affective descriptorz endorsed by subjects in Experiments 1 & 3.
In general, the subjects in both experimentz did not strongly
endorse the negative deseriptors of fear, nervousz, tense,
anxioug, guilt, or bored. They did gtrongly endorse the
degeriptor curious., These results suggest that the affective
environment induced in thegfe analeg studies waz not very zimilar
to that in the field. To the extent that these studies did not
re-create the environment of the real world their
generalizability may be limited. We will return to the issue of
generalizability in the next section of this report,

There were some zignificant differences in the affective
dezcriptors endorsed by the subjects in Experimenta 1 & 3. The
gsubjects in Experiment 3 reported lesz curiosity and hope but
more guilt than the subjects in Experiment 1. These results are
difticult to interpret, but gsuggeat that the subjects found
Experiment 3 tc be relatively more negative than Experiment 1.
Similarly, the interactions of Guilt and Study for the
descriptore Hope and Guilt are difficult to interpret, but
gfenerally seem te indicate that the subjects found Experiment 3
to be a more negative experience.
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GENERAL DISCUSSION

The research conducted as Experiments 2 and 3 suggests that
the three methodological issues raiszed in the digcussion of
Experiment 1 cannot adequately explain the poor detection in
Experiment 1. Experiment 2 failed to find any problem
specifically associated with the examination of multiple relevant
izsues within one question geries. Experiment 3 failed to
indicate any effect of a time lag between the mock egpiconage and
the polygraph examination. Finally, Experiment 3 failed to find
any problem with using relevant questions that are worded
generally and presented in a screening examination as compared to
relevant questions with very 3pecific wording presented in a
criminal inveztigative examination.

The lack of explicit rewards or punishments associated with
the outcomes of the examinations may make it easier for both
guilty and innocent subjects to pass the test. In Experiment 1,
subjects were told that admissions to any real world security
vioclationz would be adjudicated. Those inztruction may have
increased the power of the control gquesations, pogsibly to the
point of overwhelming relevant questions about the programmed
scenarios. Thosfe ingtructions represent a confounding factor in
the resulte of Experiment 1. The effectz of motivation on the
detection of deception need to be aystematically examined in
future research., Thua, the studies reported here may have
overestimated the number of false negative errorg and
underestimated the number of false positive errors in the field.
Since these uncertainties about the effects of the laboratory
remain strong generalization of the rezulte of these studies %o
the field is not possible. However, dezpite those uncertainties
it geems likely that the these gstudies accurately reflect trends
in the real world.

One way to eatimate the generalizability of the results ot
experimenta ia to use real world outcome rateszs and a conditional
probability analysis to map the experimental outcomez on to a
real world data set. The Department of Defenge Polygraph Program
Report to Congress for Fizcal Year 1988 and the Department of
Defense Polygraph Program Report to Congress for Fiscal Year 1987
provide one such data base. During fiscal years 86 and 87, Dad
components conducted 8599 security gsereening examinations wunder
the congregsional test program. Of those 8509 examinatioens, no
opinion was rendered on 11 cageg, 7 were reported as
inconcluaive, 8528 were reported as no deception indicated., and
53 were reported ag deception indicated. All of the cases
reported az deception indicated were confirmed by confesgston.
Moat of the reported confessionz were to acts clasgified as
security violations, rather than to eapionage. These data can
be used as a base for a conditional probability analysis.

However, the DoD reports make no estimate of the bage rate of
deception. We decided that a reough estimate of the base rate of
security violation targets could be obtained from Experiment 1.
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In Experiment 1 the three agencies that sgtreaged gaining
admissions ocbtained 2 real world admission rate of about 20%.
Thig 1g likely to be a congervative estimate of the actual base
rate for security violations, since it represents only those
individuala who actually admitted viclations. Almost certainly
there were additional individuals who had committed gsecurity
violations but did not admit them. However, an accurate estimate
of the actual base rate is not availadble, and for purposes of
thig digecusgion we decided to use 20% as our ba=e rate of
deception for a conditional probability analysis of the data from
the DoD reports=7. Additionally, in order to simplify the
analysis we are ignoring no opinion and inconclusive ocutcomes.

A conditional probability analysie using the overall results
trom Experiment 1 produces results somewhat similar to those
predicted by the studies of criminal investigative examinationsg®
That is, our conditional probability analysis predicted that 86%
of the NDI outcome= should be correct, but only 74% of the DI
outcomes were predicted to be correct. In other words, there
gshould be a large number of false positive errors. However, the
DoD reports do not provide support for this analysgia. The above
analyzias predicts 789 DI outcomes, but only 53 DI outcomes ware
reported. Thi=s result 2uggests that the overall estimatesz of
accuracy ocbtained from Experiment 1 are not an accurate
reflection of zoreening in the congressional test programs.

However, a closer examination of the results of Experiment 1
suggests that the Agency 4 examiners were performing most like the
examinerz who's resgsults are reported by DoD. When we performed a
conditjional probability analymeis using the Agency 4 accuracy rates
from Experiment 1 on the population of 8881 DoD examinationz. and
uged a baze rate of 28%, we predicted no false positive errors
and expected to correctly detect 137 guilty tndividual=®. The
DOD reports found no falze positive errors and reported 53 people
ag deceptive. Of course, the important implication from this
analysia i{s that it suggests that there were more than a 1509
individuals who committed security violations, but were cleared
by the polygraph (however, see Footnote 7).

TThe following points should be conzidered in evaluating the two conditional
probability analyses that follow, First, our agsumption of a 20% base rate of
deception iz not reasonable for agenciez that are not concerned with detecting
sscurity violationa. Agency 4’2 szcreening program ia directed at acta of
esplonage and zabotage and doeg not recognize security violationz as within
the scope of their polygraph program, as defined under DoD Directive 521¢.48.
Since Agency 4 doez not even record the security violations that are reported by
their gubjects, the base rate of targeted deception for their programg must be
congidered to be very low. Second, these conditional probability analyses are
bazed on real world data obtained from the congresszional teszt program within
the Depariment of Defenae. Therefore, the results may not apply to programs
not included in the DoD reporte to congreza.
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If this analysig is correct, then it 1ls important to consider
why the results of screening tests are so biased toward NDI
calls. A pogsible line of reasoning is not difficult to develop.
The general tone of the acientific testimony before congressional
comnittees has been that there inevitably must be a large number
of falge positive errors in masga gcreening, and this must be so
unlesg the discriminator iz nearly perfect with innocent
individuals. Knowing the dire predictionz of large numbers of
falese positive errors, it ig posasible that the individuals who
get up the extant screening programs built in as many safeguards
as pogsible against making false positive errors. However, they
may have gone too far in protecting against false positive
erroras. We may have a system that is efficient at avoiding false
pogitive errors at the expense of mis=sing the targets it was
designed to cateh.

Digecugzgiona with experienced sgcreening examiners indicates
that there are a variety of pressures acting upon the examiners
to clear as many examinees as possible. The primary pressure
appears to stem from the knowledge that the proportion eof actual
espionage agenta within the population being tested is extremely
gmall. It i=s no wonder that if the persgon taking the test isg
having trouble clearing it, many examinerg feel that they (the
examiners) must be doing something wrong. We have been told that
BEometimes examiners r»un repeated tests until the physiological

8conditional probability analyasis agsumptions:
Population of Cases Where a Decision was rendered: 8581

Base Rate of Guilt: 20%, therefore: Number of Guilty = 1716
and Rumber of Irnocent = 86865

Accuracy rates from the combination of the agenciez {rom
Experiment 1: QGuilty = 34X Correct, Innocent = 87% Correct

Predicted Classification Table

DI NDI Totals
PR e et it \
Guilty : 883 H 1133 V1718
Innocent H 206 ! 8659 ! 4885
\memmm s —m e e e ——— /
Totalse T8S 7792 8581

Confidence in a Dl outcome = 74% (583/789)
Contidence in a NDI outcome = 86% (4228/4979)

4
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reactiong disappear without any significant admissione having
been made. Although pelygraph program managers try to combat
that attitude, it is encouraged by other aspects of the system.
Examiners who clear more subjects than the average examiner are
often promoted more rapidly. Conversely, examiners who
consistently fail to clear enough subjects on the first sgeries
are “given help’. 1In asuch a testing environment, the results of
Experiment 1 may reflect the condition of the real world. dG@iven
the astonishingly small number of pocgitive outcomes= reported in
the Dol program, it seems likely that the Dol screening programs
are missing a lot of security prcoblems.

The screening #gituation suggested by the results of these
gtudies and analyses is not good, but some peositive azspectis were
indicated. The government doex obtain the benefit of uncovering
gome gecupity problems. A detection rate of 34% was demonstirated
across the agencles. Some utility of the polygraph test was
demonstrated for several of the Agencies in Experiment 1 by the
substantial numbaer of nreal world security problems that were
discovered. Without the polygraph, it is likely that none of the
problems would have been uncovered. The ability to detect some
problems is better than detecting none at all. Furthermore, any
posgibility of being caught may deter potential gples and reduce
gecurity violationa.

SConditional probability analygis Il assumptions:
Population of Cases Where A Decigion waz rendered: 8581

Base Rate of Guilt: 20%, therefore: Number of Guilty = 1716
and Number of Innocent = 6885

Accuracy ratea from Agency 4 in Experiment 1:
Guilty = 8% Corpect, Innocent = 18¢% Correct

Predicted Clasgification Table

b1 WDl Totals
P e e L L L L Dt Sl A\
Quilty ; 137 : 1879 i1718
e tatntetedet $ommmmmmmmm e !
Innocent H @ ! 4883 i 88638
\mememocc i ssecrmmms—sa s /
Totals 137 8444 8581

Contidence in a DI outcome = 188% (137/137)
Confidence in a NDI outcome = 81X (8865/8444)
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The security zcreening problem iz difficult, and may be very
difficult to sclve. The situation could be improved by improving
our ability to detect deception, and by making better use of all
0! the available information. However, given the current state
of the practice in the field that may be very difficult teo
accompligh. At present, at least four questioning techniques are
used and none have received sufficient scientific evaluation.
Further, we were told that in at least one agency chart
evaluation varies from office to office, and perhaps from one
quality control officer to another. Different agencies have very
different perceptiong about how examinations should be conducted
and about what are the appropriate targetg of their screening
programa. Standardization driven by research ig needed.

There are a number of approachez that research could offer to
improve the gituation. Statistical approaches to deciszion making
would surely help reduce the unreliability in the current
gystemg. Digecriminant analysis procedurez that make explicit use
of bage rate information are one step that could provide an
immediate benefit, and they are currently available. New
approaches to analysis of physiclougical responsges al=2o hold
promise. For example, actuarial decigions can be made on the
bagig of the pattern of physioclogical responses to relevant
questions, and those decisions were demongtratad to be more
accurate than decizjiona based on numerical scoring in one study
Henta, Kircher, and Ragkin (1888). MNew physioclogical measures
may improve our ability to detect deception. However, all of
these avenues require research, and the need iz urgent 1f the
results of Experiment 1 tell us anything about the current
performance ¢f counterintelligence ascreening examinations.
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GLOSSARY

ANCVA =- Analyaia of variance. A powerful statistical
technique used in complex factorial experiments
to determine if the contribution of the various

factors (independent wvariables) and thelr
combinations {(interactions) to the total
variation in the resultsz ia gignificantly
different than that expected by chance. Also

gee t-tegt and RANOVA.

Cardio =~ Short for cardiosphygmograph, one of the three
’ channel=z usually recorded by field polygraph
insztruments. It provides a measure of relative
blood pressure by measuring changes in the
volume of the upper arm (sometimes the lower)

by means of a pressure cuf?.

Chi square (X2) --A type of statistical test (named after the
Greek letter c¢hi) wused in thig study to
determine i{! the number of =subjects in the
varlous outcomes were distributed by chance.

CIA == Central Intelligence Agency.
Correct == In 1lie detection, diagnozing an ‘Innocent’
Rejection persgon ag not deceptive (NDI or NSR).
DI -- Deception Indicated. A polygraph outcome in
which the examiner concludeg that the persgen ts
deceptive or concealing information. It is

synonymoug -with SPR (gspecific reaction), and
the oppogite of NDI (no deceptien indicated}
and NSR (no specific reaction}).

False negative -- A polygraph outcome in which a deceptive
("guilty®) person i3 erronecously diagnosed as
truthful by the examiner.

False pozitive -- A polygraph outcome in which a truthful
{"innocent’) person iz erronecusly diagnosed as
deceptive by the examiner.

FN -~ See falze negative error.
FP -- See falze positive error.
@SR == Galvanic akin response. One of the three

physiological measures usually recorded by
field polygraph instruments. It repregsents an
emotional sweating response. The specific
measurement of @SR used in thig study is the
skin regigtance responze {(SRR). '
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Guilty

Hit

IG

II

Inconcluasive

Innocent

INSCOM

Gloasary

== In this report, & gullty perzon wae one who had

committed a mock erime, guch az the theft of a
mock ¢laagified document, and they were
instructed to lie about their involvement on
the polygraph. It the examiner concludes he i=s

deceptive, the pesgult iz a “hit* (true
pogitive) . It the examiner clears him, the
regult 1z a ‘mis=s" (falge negative). The the
ocutcome is inconclusive, it is 1a {an

inconclusive outcome on a guilty person}.

In lie detection, calling a “Guilty"® peééon
deceptive (DI or SPR).

An inconclusive ocuteome on a person programmed
to be guilty or knowledgeable.

An inconclugive outcome on a person programmed
to be innocent.

The outcome of a polygraph examination when the
examiner is unable to make a decision about a
perzon's truthfulneas. It is wusually not
congidered to be an error. However, in
screening gituations the practical result iz
gimilar %o a DI outcome, in that further
investigation 12 required and clearance may be
withheld pending regolution.

In this report, a person who wazs not programmed
to be guilty or knowledgeable. Some programmed
innocent persong may in fact not be innocent i?f

they concealed significant real-life
information trom the pelygraph examinen,
Generally, a truthful outcome with and
‘Innocent” subjeet 1ig congidered to be a
correct deciaion (true negative, correct

rejection). While a deceptive outcome with an
"Innocent® iz generally considered to be an
incorrect decision (false poesitive, falge
alarm). However, 1if, following a deceptive
outcome, the programmed innocent person admits
to concealing preal-life information, that
outcome may be considered to be a correct
decigion (true positive, hit}.

US Army Intelligence and Security Command.
See MI.
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Knowledgeable --

Mias --

NDI --

NSA -~

NSR -

081 -

P < --

Probability -

Glogasary

In this reponrt, a person who iz programmed to
have knowledge of =omeone who has committed a
meok e¢rime, but who did not commit the crime
himselt. 1t the examiner conciudes that the
pergon is lying or concealing information on
the test the outcome 1s congidered to be a
correct decigion (hit, true posgitive). If the
outcome was NDI 1t was congidered to be an
incorrect decision (mise, false negative).

Military Intelligence. In thiz report, MI
refars specifically to the US Army Intelligence
and Security Command (INSCCOM) and its
subordinate elements.

An error of diagnosgsing a "Guilty® subject as
truthful (NDI or NSR).

No Deception Indicated. A pelygraph outcome in
which the examiner goncludes that the person
was truthful, and was not holding back any
significant information. Synonymous with NSR.
The opposite of DI and SFR.

Naticnal Security Agency.

No apecific reaction. NSA examiners usxe this
term in preference to NDI, to indicate that a
person appeared truthful on the polygraph test.

The Uu.s. Air Force Oftice of Special
Inveatigationsa.

gtatistical notation for "The probability that
this result could have occurred purely by
chance iz legsz than...” In this study. results
which have probabilities of .85 or less are
aggumed to have been caugsed by the factor being
studied, rather than by chance. See
probability.

Probability 1a a statistic expreszed as a
number ranging from .9 to 1.0, in which the
gmaller the number, the leszs likely the event.
A probability of .25 means that there iz only
five chances out of a hundred (cne in twenty)
that a given regult could have occurred.
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RANOVA

TP

True negative

True positive

t-test

Page 67

Glozgsary

Repeated Meagures Analysis of Variance. A
gpecial case of ANOVA where one or more of the
dependent variables ig a repeated measure from
the same subject. An example would be, the
chartg of a polygraph test. RANGVA takes
statisgtical advantage of the fact that the
repeated measures from the game individual are
not independent observations.

Specific Reaction. NSA examiners use this term
in preference to DI, to indicate that a pers=on
appeared deceptive on the polygraph test.

A non-parametic measure of association. For
practical purposgses tau ¢ values can be treated
as correlation coefficients.

See True negative.

See True poritive.

When a programmed innocent perzen isg ¢called

truthful (NDI) on the polygraph. Synonymousg
with correct rejection.
When a programmed guilty or knowledgeable

person 1ls called deceptive on the pelygraph,

A powerful gtatiztical test used to determine
if the effects of a gingle independent variable
that has two levels are gignificantly different
than that expected by chance. Mathematically,
t-teste are a special case of ANOVA.
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APPENDIX A
EXPERIMENT 1 FORMS
CONSENT FOP POLYCRAPH EXAMINATION
I, . ¢+ vOoluntarily consent to -

polygraph testing administecred by examinecs of the United
States Covernment. I understand that pelygraph testing and
Perjodic retesting can be required as a condition of my
enployment with the United States Bilivtazy.

The procedures that ate to be followed during the
examination have been explained to fe, and I am avare that the
Procedures will include the use of sensors to Lecord my physio-
logical responses to guestions. I undezstand that the questions
tC be asked Quring the examination will be only those questions
fecessary to resclve security and counterintelligence issues,
including but not limited to specific issues such as loyalty,
the cospromise of classified information, and vulnerabilicy teo
Blackmail, asnd that the guestions will be reviaved with me, at
least in genecal, Pfior to the examination. I agres to keap the
details of the examination secret from all unauthorized persons.,

T andecstand that any information relating to violations of
lav or an imainent threat to life or ptoperty may be reported
to the Attorney General as tequired by Sectioan 533 of Title 28
0f the United States Code and Exevutive Order 13333 of its
auccesscts, and alas may be repocted to appropriate law
snforcensnt or other government agancies for sdministrative,
investigative or legal action. 1 alsc understamd that I have a
£ight against self-incrimination under the Pifth Amendment to
the Constitution of the United States and that I nay refuse to
ansver & question if ay answer would tend to 1nc:1-1na:o.nc.

I also have been briefed that any active duty mesbsr of the
Uaited States Arsed forces must be advisesd during the initfial
Fretest, prior to sigaing this consent fora, that any violatiea
of Article 31/U.C.N.J. might be reported te their respactive

military secvice.

1 understand the sessjon with the polygraph ezaminer may de
aonitored and is audlo and video recorded for the purposs of
clarity and accuracy. 1@ alse understand that the session may
be videotaped for t2e purpose of research and trajining.

I have read the foregeing and understand igs import fully.

I¥ WITNESS WEEREOP, I place ay signature helow, this —r— Ay
of 19 .
The above wae tead and sfgned in my presence thia day

°£ A ————iv 1,-_..
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PERSONAL DATA FORM

THIS FORM IS APYECIED BY THE PRIVACY ACT OF 1974
1. AUTHQRITY: 10 USC 3012, 44 USC 310! and 10 USC 1071-1087
2. PRINCIPAL PURPOSE: To plan ianvelvement {n a classified scenario.
3. ROUTINE USES: The requested {nformation will be used to tailor the details
of a classified scenaric to those individuals selected for participatiem. This
form will be destroyed (a) in the event you are tot selected for a scenario or
(b) following your participatien iz the scenario. None of the informaticn will
be furnished to snyons mot diractly ianvolved in the ressarch.
4. MANDATORY OR VOLUNTARY DISCLOSURE: Disclosure {s voluntary. Yailure to

provide the information may result in your being disqualified for participation
in the study.

PLEASE PRINT ALL INFORMATION AS LEGIBLY AS POSSIBLE.

dane: . - . Age: Sex:
Height: Waight: __Race: White Black Other
OB Duty title: '

Rasidencs address: -

Residence phons: Marital status: 3ingle Married Other
Type:

Do you have (or have access to) a vehicle?

Make: Color:
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PART B =—— VOLUNTEER AFFIDAVIT

I, . . » being at least 13 years old,
de hereby voluncteer to participate in a research study entitled "Polygraph
Screening Validatiom Study" being conducted et the Department of Defense
Polygraph Instityte at Ft. MceClellan under the direction of Gordon H. Barland,
Ph.D.

The implications of my participation; the mature, duration and purposs, and the
methods by which it is to be conducted; and the inconveniences and hazards to be
expacted have been thoroughly explained to me as described above. I have been
$iven the opportunity to ask questions concerning this gtudy, and any such
questions have been answered to my satisfaction. Should any further questions
arise concerning my rights om study-related injury, I msy contsct COL Cadol,
M.D., Director of the Noble Arwy Community Rospitsl, Ft. McClellan, Alabaaa,
36205 (Telephone number: 205/238~2200).

I underscansd chat I WSy 8T 4Ry time Tevoke wy conseat and withdrav from the
study without prejudice.

Signaturs ) Data

-

Witness
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Code number:

Date:

POLYGRAPH ATTITUDES QUESTIONNAIRE
INSTRUCTIONS: Read each sentence until you understsad what {s being asked.
Circle the answer which best describes your attitude,
1. The polygraph, or "lie detector”, is able to tell vhen a
person 18 lying. -

4. alvays b. usually c. sometimes d. rarely e. pever

2. 1f I were suspected of & crime which I hsd actually committed,

I would agree to take a polygraph test.
a. definitely b. probably «c. might d. probably not e, never

3. 1f I were suspected of a crime wvhich I had not committed,
I would agree £o take a polygraph test.

8. definitely b. probably c¢. might d. probably not e. never

&. If 1 were considered for a government job involving access to secret
informstion and were ssked to take a preclearance polygraph test on
sy background, I would agree. .

a. definitely b. probably c. might 4. prodably not e. never
5. If 1 were being considered for a job in a supermsrket iavolving access
to money and were ssked ro take a preemployment polygraph test on ny
background, 1 would agree.
&, definitely b. probably c. might d&. prodably not e. Daver

6. Use of the polygraph ‘violateu s person's privacy.

&. never b. rarely «c. often d. usually e¢. alvays
7. Use of the polygraph is unethical.
8. never b. rarely <. often 4. usually e. always

8. Comments:
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Code number

Date:

POLYGRAPR ACCURACY QUESTIONNAIRE
INSTRUCTIONS: Answer the following questions with the percentage which
bestC describes how you feel. Don‘t worry {f your answers
are not consistent. Few people are congistent about
scoething like the lie detector. We are interested in

your fnitial reaction to the question. Ansver the questions
as rapidly as feasible.

1. How accurate do you think the polygraph £s in general? 4

In a wurder case? 4
With the guilty person? X

With an ionocent perasen? 4

In pressployment screening? X
With someone who's lying? 4

With someone vho's telling the truth? 2

When a person is lying about which of 5 numbers he picked? x

—————

2. How accurate do you think the polygraph would he on yosu? 4
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Date:,

|

Agency:
1987 SCREENING STUDY

S DEBRIEFING FORM

INTRO: Your participatien in the study Ls movw over. You are free to talk to
me. Must be absolute truth, despite possible prior instructions Lo contrary.
Do not discuss w/ friends your role or your exam until 15 Sep 87.

S first name:

1. How did you like your exsm? _ Wags it what you expectad?
What was different?

2. What wvas the best thing about it — the wost interesting thing?

3. What was the worst thing adout it?

4. Were Y 1o the Cuilty group, the Knowledge group, or the Innocent group?
(Check w/ our records). €  § 1

SCEMARIOS (GUILTY and XMOWLEDGEABLE $s):

5. How did you snjoy your scenarie?

6. Was 1t realistic?

7. What was the most Tealiszic thing about it?
8. What was the least realistic thing about £c?

9, How could it have been {mproved?

10. DYK snyone who was Guilcy/Knowledgeable? Who? Circusstances:

10a. Did you tell anyone adout what you did, prior to the polygraph test?

11. Wio else knows what you did?

12. Does snyone {else) suspect that you were guilty (or kaev somecne who was)?
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5 Debriefing

GUILTY

13. Wuat did you do with the money?
Did holiding the money for all this time cause you any problems?
15. When can we arrange to retrieve it?

16. DYR any other equipment that you've not yet turned in?.

POLYCRAPE (ALL):

ir.
18.
i%.
20.

21.

21a.
22.

z‘.
25.
26.

How interesting did you find your polygraph experience?

What was the mest interesting thing about it?

What was the least pleassnt thing sbout it?

1f you had the power and the authority to mske any change in the
polygraph test that you vanted to, what would be the first thing

that you would change?

DY lie to any of the (s? Which one(s)t Did any of the gquestions trouble
you?

Was your polygraph test sccurate?

Vhat does the examiner look for wvhen he's deciding whether you were
a epy or not? How do you suppose the test is graded!?

While the test was in progress, did you feel yourself resct to any
of the questfions? Which ones?

What did you do in order to look as truthful as poscible on the test?
DY control your bresthing? How?

What did you think sbout while you wers attached to the polygraph
and the questions were being asked?

26a. Did you try to keep cslm?. On just some of the questions?
26b. Did you try to look guilty on any of the questions?
26c. Did you try to ereate reactions to any of the quastions?

Which ones?
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5 Debriefing

How?

27. Did any questiot on the Test take you by surprise or cstch you off-guard?
27a. What was your reaction?.

27b. VWhy do you suppose they vers put thers? -

28. To what extent do the followng words describe how you .‘.el:._dorzng the
actual zest? (Scale of 1-10)

Pear Of what? :
Nezvousness
Boredom
Tenseness
Curiosity
Cullt
Anxiety
Hope (of not being caught?)

——
.
——p.
———
——
P
ittt

29. What single word bast describes how you felt on the actual Zest?

30. GUILTY/XMOWLEDGCEABLE: Wers you hoping to beat the test .

?

or were you hoping that your liss would be detected ?

3. ‘re(mc extent did you feel your polygraph examination was “for real?”
1-10)

32. To vhat extent 4ié you feel it wvas just s game? (1-10)

33. WVere you mietreated in any wvay by the sxaainer?

34. Would you be willing to velunteer for another polygraph test on the
next research study we do?

35. 1s thers aaything slse you'd like tc mention?

NOTE: Have 5 fill out 3 Questionnsires: Test Program, pg accurscy,
snd pg atticudes.

A couple of wonths from nov we need to have you f11l out these three
questis Jaires ome more tise in order to sse whether any changes thst oceourred
are short=term or long=ters changes. These forms will be mailed to you. What

address will you ba at twe mcnths from now?
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APPENDIX B
AGENCY EVALUATION QUESTIONNAIRES
BLIND EVALUATION Date —_—
mws——oe——. SUBJECT CODE NUMBER ____ ___ ETYPE Evaluator

PLEASE READ THIS ENTIRE FORM BEFORE YOU VIEW ANY EXAMINATION TAPES!

We want you to give us ag objective an opinion az possible about the
examination you are going to watch. We realize that gome of the judgments we
are asking vyou to make are difficult ones, and that thiz is a tedious task.
However, your job ig a very important one in helping uzs to understand the
results of this study. Please do the best you can, and pleaze give us a
Teaponke to every rating szcale itam, even if you are not as sure as you would
1ike to be about your responae,

Please watch the pretest interview for this éxamination. Take your time and
obgerve the sxaminatien carefully. Take notes in the space provided. If you
need additional space for notes please use the backs of these pageg or attach
additional sheets. We are particularly interested in any gignificant
differences between this examination and the way your agency conducts
examination in the field. After you have finished watching the pretest
interview, and before you watch the remainder of the examination, answer thae
queations following the notes mection.

Pretest interview notes

Questions: Please indicate the response that mogt clogely expresses your
opinion by eircling the number and writing the number in the blank at the left.

mmmee——ma- iN general, how much was this pretest like a pretest conducted by
your agengy in the fleld?

1 2 3 4 g 8 7
Not at all like the fiald Just like the field

With regard tc the length of the pretest, wag this pretest longer,
gshorter, or the same length as a typical pretest conducted by your
agency in the field?

e il .o

1 2 3 4
Shorter About the Same Longer
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__________ Wag the examiner’s dezcription of the polygraph and the physiology
of the detection of deception typical of those given by your agency
in fisld examinations?

| 2 3 4 g 5 7
Lesz than the field About the Same More than the fleld

__________ Were admonitions about movement and/or breathing about the same as,
gironger, or weaker than those given in the field?

1 2 3 4 5 6 7 N
Weaker Than the Fieid Same ag the Fleld Stronger Than the Field

eme——mweue Wag the pregentation and definition of the RELRVANT questions
similar or dissimilar to the definition and presentation used by
your agency in the field?

| 2 3 4 5 6 T
Not at All Like The Field Just like the field

If you felt that the definition and presentation of the RELEVAET
questiona waz different from that used by your agency in the tield
please tell ug about those differences.

——e————ew—_ ¥Waz the emphasis placed on the RELEVANT questions in thisz pretest
typical, leaza, or more than the emphasiz placed on ralsvant
questione during field examinations conducted by your agency?

} 2 3 4 5 6 7
Lezda emphasis About the Same More Emphaais

It you felt that the amount of emphasis placed on the RELEVANT
questionz was different from that uased by your agency i{n field
examinationa, pleage tell us about the differences.
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__________ Waz the presentation and definition of the CONTROL questions similar
or digsimilar to the definition and presentation used by your agency
in the field?

1 2 3 4 5 6 7
¥ot at all like the field Just like the field

If you felt that the definition and presentation of the CONTROL
questions was very different from that used by your agency in the
field, please tell us about thoge differences.

__________ Was the emphasis placed on the CONTBOL questionz in thig pretest
typical, lesa, or more than the emphagiz placed on relevant
questions during field examinationg conducted by your agency?

1 2 3 4 5 L 7
Lezs emphazis About the Same Mors Emphasis

If you felt that the amount of emphasis placed on the CONTROL
questions was very different from that used by vour agency in field
examinations. pleame tel] uz about the differences.

-

Based on vour obgervation of this pretest interview, if the subject
waz actually GUILTY do you think this pretest interview would
produce an accurate or inaccurate cutcome?

| 2 3 4 ] 8 7
Very Inaccurate Very Accurate

Brietly, why do you feel the way you do?
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__________ Based on your obgarvation of this pretest interview, if the subject
waz actually INNOCENT do you think this pretest interview would
produce an accurate or inaccurate outcome?

1 2 3 4 8 8 T
Very Inaccurate Very Accurate

Briefly, why do you feel the way you do?

__________ Given your obzervation ¢f the subject’'s behavior and statements, do
you believe the subject to be guilty or innocent? (If you think the
subject haz guilty knowledge consider him/her to be guilty.)

1 2 3 4 5 6 ki
Guilty Innocent

Pleaze give us any general comments you may have about this pretest
examination.
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Now please watch the intervals between the charts, and take notez if you wiegh.

Please answer the following questions by indicating the reszpongse that moszt
clogely expresses you opinion by circling the number and writing the number in
the blank at the left.

In the between chart interval, were the RELEVANT questions
digcuassed, and if they were, did the discuszsion emphasize the
RELEVANT questions more, less, or about the same as they would be in
a typicsl examination conducted by your agency?

1 2 3 4 5 4] T
Not dimcussed Less emphasis About the same More emphaszisa

If you responded "Noit discussed” 12 that standard practice for your
agency? YES HO

in the between chart interval, were the CONTROL questions discussed,
and 1t they were, did the discussion emphagize the CONTROL questions
more, less, or about the same as they would be in a typical
examination conducted by your agency?

1 2 3 4 8 8 7
Not discussed Less emphasis About the game More emphasis
wmec—————w 1f you responded °“Not discussed" ig that standard practice for your

agency? YES NO

Fleage let us have any additional comments you may have on this examination.

NONBLIKD EVALUATICKN Date

SUBJECT CODE NUMBER ETYPE Evaluator
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__________ Examination outcome Correct/Incorrect e Scenario

This subject produced a polygraph cutcome ag indicated. We want you to give us
as objective an opinion ag ig poemible about this examination, and why its
outcome wag correct or incorrect. We realize that some of the judgmentg we are
agking you to make are difficult oneg, and that thizs iz a tedious task.
However, your job is a very important one in helping ug to understand the
results of thia study. Pleaze do the best you can, and please give uz a
response to every rating gscale item, even if you are not az sure as you would
like to be about your response.

Please watch the preteszt interview for this examination. Take your +time and
obgerve the examination carefully. Take notes in the space provided. 1If you
need additional space for notes please use the backs of these pages or attach
additional sheets. We are particularly interested in any significant
difierences between thiz examination and the way your agenay conducts
examinations in the field. We are also very interested in any insight you can
provide about why the polygraph worked or did not work in thig case. After you
have finished watching the pretest interview, and before you watch the
remaindar of the examjination, answsr the questiong following the notes section.

Pretest interview notes

Questions: Pleaze Indicate the response that most closely expresses your
opinion by circling the number and writing the number in the blank at the left.

In general, how much wag this pretest like a pretest conducted by
your agency in the field?

1 2 3 4 5 8 7
Not at all like the field Just like the field

With regard to the length of the preteat, was this pretest longer,
shorter, or the same length as & typlcal pretest copducted by your
agancy in the field?

1 2 3 4 L 8 7
Shorter About the Same Longer
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__________ Waz the examiner's deszcription of the polygraph and the physiclogy

0f the detection of deception typical of thoge given by your agency
in field examinationsg.

_ 1 pr4 3 4 g 6 7
Lesa than the field About the Same More than the field

__________ Waz the presentation and definition of the RELEVANT questlonsz

gimilar or diggimilar to the definition and presentation used by
your agency in the field?

1 2 -3 4 5 8 7
Hot at All Like The Field Jugt like the field

If you felt that the definition and presentation of the RELEVANT
questions was different from that used by your agency in the 1field
Pleage tall uz about those differences.

__________ How well did the RELEVANT quegtiong covep the subject’s actione in
the scenario?
1 2 3 4 8 4] i
Not Covered at All Covered Completely

__________ Wag the emphazis placed on the RELEVANT questiong in this pretest
typical, leag, or more than the emphagis placed on relevant
questions during field examinations conducted by your ageney?

1 2 3 4 8 ] 7
Less emphazis About the Same More Emphaszis

If you felt that the amount of emphasiz placed on the RELEVANT
questiong wasz different from that used by your agency in field
examinations, please tell us about the differences.
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Wagz the pregentation and definjtion of the CONTROL questionz similar
or disgimilar to the definition and presentation used by your agency
in the field?

1 2 3 4 5 & 7
Not at all like the field Jusgt like the field

If you felt that the definition and presentation of the CONTROL
questions was very different from that used by your agency in the
field, pleage tell us about those differences.

Did the control questionas overlap the zubject's actions in the

gscenario?
1 2 3 4 5 8 7

Complete Overlap Bo Ovarlap

—————mrwa- Wag the emphasis placed on the CONTROL questions in this pretest
typical, less, or more than the amphagis placed on relevant
queations during field examinatione conducted by your agency?

1 2 3 4 5 6 7
Lesz emphasts About the Same More Emphagis

It you felt that the amount of emphasis placed on the CONTROL
quegtions wag very different fpom that used by vour agency in field
examinationa. plesse tell ug about the differences.

Now plesse watch the intervals between the chartz, and take notes if you wish.
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Please answer the following questiong by indicating the responge that most

closely expresges you opinion by circling the number and writing the number in

the blank at the left.

Were admenition about movement and/on breathing about the same asg,
stronger, or weaker than those given in the field?

o

1 2 3 4 L 8 7
Weaker Than the Fiald Same ag the Field Stronger Than the Field

cmewm——ma— I the between chart interval, were the RELEVANT quesztions
discussed, and if they were, did the discusgion emphasize the
RELEVANT questions more, lezs, or about the game as they would be in
a typical examination conducted by your agency?

1 2 3 4 5 8 7
Not discugsed Legs emphasis About the Same More emphasis
meec———ew_ [1 you rezsponded "Not discussed’ iz that gtandard practice for your

agency? YES NO

In the between chart interval, were the CONTROL questiong discussed,
and {f thay were, did the discugsion emphagize the CONTROL questions
more, less, or about the same as they wouid be in a typical
examination conducted by your agenecy?

A A

| 2 3 4 3 é 7
Not diszcusaed Lesz gmphaszia About the same More emphasis

mec——eme— 11 you responded "Not discuszed" iz that standard practice for your
agency? YES RO

Given that the outcome of thig examination wag correct/incorrect, why do you
think 1t turned out the way it did?
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APFENDIX C
EXPERIMENT 1 QUESTICNNAIRE RESULTS

Atfective Descriptora

Mean affective descriptorg given by subjects on the
Debriefing questionnaire (Appendix A) following theilr polygraph
examinations are summarized in Table 17. Differences between the
Innocent and Quilty/Knowledgeable gubjects were tested with
paired measurements t-tests, and the conditions were found to
differ on the descriptors nervous, t (203) = 2.68, p ¢ #.901,
tense, t (203) = 2.44, p ¢ 0.85, guilty, t (203) = 7.12, p ¢
¢.221, and anxious, t (203) =4.863, p < 6.821.
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Table 17. Mean Affective Descriptors Given by Innocent and Guilty
Subjects Following Their Polygraph Examinations.

Degcriptor Innoccent Guilty
Nervous 4.37 5.35%
Tense 4.96 4.98%
Guilty 2.03 4.88%
Anxiocus 4. .22 5.84%
Fearful 3.36 3.792
Bored 3.48 3.587
Curious 8.13 8.57
Hopeful 6.88 6.68

*Indicates a gignificant difference between Innocent and Guilty

conditions.
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Data Reduction for the Attitude Questionnaire (Appendix A)

Quegtiona were coded so that pro-polygraph responses were
given scores of 1 or 2 and anti-polygraph responges were given
responges of 4 or 3, neutral regpongegs were coded ag a 3. For
example, answering 'always' (Choice a) to the question °‘The
polygraph i ____________ able to tell when a person is lying"
would score a 1, whereag choosing 'never’ {Cholce e) would score
a 5.
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Attitude Questionnaire {Appendix A)

Subjects’ responses to the seven questions of the Attitude
Questionnaire given before the subject=’ examinations wenre
Subjected to a discriminant analysis to determine if the
polygraph outcomes (Correct, Incorrect, Inconclusive) could be
predicted from existing attitudes. The analysis failed to find a
gignificant dizeoriminant solution. That is, no regponse to any
question, or responses to any combination of questions, predicted
the outcomes of subsequent polygraph examinations.

The responses to the same questions during the post-test and
follow-up administrations of the Attitude Questionnaire were
analyzed with a Question (7) X Time (Post-Test, Follow-Up) X
Outcome (Correct, Incerrect, Inconclusive) X Condition (Innocent,
Guilty) RANOVA. That analysis vevealed zignificant main effects
for Qutcome, F (2, 112) = 5.61, p < #.0065, and Question, F (8,
672) = 5.25, p < ¢.801. There was a gignificant interaction of
Outcome and Question, F (12,672) = 1,99, p ¢ .¢23. The mean
responges for question and outcome are shown in Table 18. .pa
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Table 18. Mean responses to attitude questionnaire by test
outcome collapaed acroazs Post-Test and Follow-Up

administrations.
Qutcome
Questiocon Correct Incorrect Inconclusive
Numbenr Mean S.D. (N) Mean S8.D. (N) Mean S.D. (N)
1. 2.¢ .38 (T1) 2.3 .58 (43) 2.2 .37 (8)
2. 1.9 .88 (71) 1.9 .68 (43) 1.9 ,95 (8}
3. 2.8 1.8 (71) 2.4 1.3 (43) 2.1 .88 (8)
4. 1.8 .82 (71) 1.9 .85 (43) 1.8 .84 (8)
3. 1.9 .83 (71) 2.2 .79 (43) 2.1 .82 (&)
5. 2.8 .96 (71} 2.4 .83 (43) 2.2 .53 (8}
7. 2.2 .59 {69) 2.1 .73 (41} 2.¢ .71 (8)
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Possible changes in perceptions of test accuracy between the
Pre-Test and the Poat~-Test administrationz of the Attitude
Questionnaire were tested with a Queztion (7) X Time (Pre-Test,
Pogt-Tezt) X Outcome (Correct, Incorrect., Inconclusive) RANOVA.
The hypothezaia of primary interest was to examine whether a
correet or ilncorrect ocutcome would interact with the subjects’
perceptions of the polygraph accuracy. There was a significant
Outcome by Question interaction, F (12,1164) = 1.82, p < .04,
but there were no effects or interactiona asscciated with the
Time factor. The means of the seven questions collapsed across
the Pre-Tegt and Poat-Test Administrations of the Attitude
queationnaire are presented by outcome are shown in Table 19.
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Table 15. Mean responses to Attitude Questionnaire items by test
outcome <ollapsed across Pre- and Post-Test

adminigztrations.
Cutcome
Queztion Correct Incorrect Inconclueive
Number Mean S.D. (N) Mean S.D. (N) Mean 8.D. (N)
l. 2.1 .39 (139 2.2 .42 (58) 2.3 .37 (14)
2. 2.4 .75 (132} 1.9 .69 {59) 1.9 .78 (14)
3. 1.9 .89 (132) 2.1 .87 (589) 2.5 1.1 (14)
4. 1.5 .58 (132) 1.6 .81 (58) 1.9 .91 (14}
5. 1.¢ .89 (132} 2.¢ .75 (59) 2.2 .85 (14)
8. 2.4 .82 (139) 2.3 .85 (58) 2.1 .91 (14)
7. 2.9 .62 (129) 2.9 .52 (58) 2.0 1.¢ (14}
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Another 1ssue tested in the Attitude Questionnaire data was
whether or not certain teats (i.e., those containing control
questiong) were perceived a3z more intrusive than others.
Question Number Six (How often doea the polygraph vioclate a
person’'s privacy?) at Time 2 was used as the dependent variable
and Agency wag a grouping variable for an ANOVA. This analyszis
found no difference bastween agencleg in subjecte’ perceptions of
how often the polygraph violates a perscn's privacy. The mean
response tc Quesgtion Six for the four agencies ig shown in Table
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Table 2¢. Mean Post-Test responge to Question Six by agency.

Agency Mean $.D. N
MI 2.5 1.1 57
081 2.4 .17 51
CIA 2.8 1.1 44
NSA 2.3 .86 81

Percentage Questionnaire (Appendix A)

This gqueationnaire asked for percentage egtimatez of
polygraph accuracy in various situations with different kinds of
examines. The nine queationa of the Parcentage Questionnaire
were subjected to dizcriminant analysis to determine if the
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polygraph outcomes (correct, incorrect, inconclusive) could be
predicted from existing attitudes. There was no =zignificant
discriminant solution. That is, no response to any gquestion or
any combination of responses to the questions, could predict test
outcomes.

Subjects' percentage estimates of polygraph accuracy for
various situations were analyzed in a Question (9) X Time (Fre-,
Post-, and Follow-Up} X Outcome {(Correct, Incorrect,
Inconclusive) RANOVA. There was a zignificant Cutcome effect, F
(2, 119 = 4.64, p < .012, and a sgignificant Outcome by Question
interaction, F (16,880)=1.708,p=.041. The mean= for the nine
questions collapsed across administrations are shown in Table 21
by outcome.
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Table 21. Mean reaponzes to Percentage Questionnaire by test
outcome collapsed across adminiastrations.

Quteome
Question Correct Incorrect Inconclusive
Number Megan S.D. (N¥) Mean S.D. (N) Mean S.D. (N)
1. 84.8 11.7 (82) 74.5 17.4 {21) 8&85.9 1¢.8 (7
2. 84.9 12.7 (923) 76.6 17.8 (21) 88.1 11.86 (7}
3. B4.6 13.5 (983) 78.% 18.%8 (21) 898.1 13.5 (7T)
4. 82.0 18.9 (82) 72.2 17.9 (21 76.8 18.8 (7)
8. 6868.3 14.08 (92) 72.9 17.% (21) 74.2 11.3 (7)
a. 83.7 12.7 (93) 75.3 18.% (21) 83.2 10.8 (M
7. 83.2 14.1 (83} 73.3 74.0 (2)) 74.0 17.6 (T7)
8. 87.1 12.9 (91) 78.1 20.1 (21} 87.¢ 12.8 (7)
g. 86.7 12.8% (98) T4.1 17.7 (21) 686.6 8.7 (68)
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Thase results augdest that those who had incorrect outcomes rated
the polygraph as lesg accurate than those with inconclugive or
correct regults. There was no effect for time or interaction
between ocutcome and time.

Another theoretical question addresaed with the Percentage
Questionnaire data waz the difference in perception of polygraph
accuracy between others (Question One) and the subjects
thamgelves (Question Nine). A paired t-test was used to compare
the percentage estimates of polygraph accuracy 'in general' and
'on me (the subject)’, and the difference was gignificant, t
(201) = -4.37, p ¢ .991. The means for the first and ninth
questions were 81 and 84, the standard deviations were 18.8 and
17.1, reapectively.



