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Williams

Response to Cross & Saxe’s
‘A Critique of the Validity of Polygraph Testing in
Child Sexual Abuse Cases’
Vergil L. Williams
There is growing use of forensic
psychophysiology in the treatment and control
of child sexual abusers. To date, the Journal
of Child Sexual Abuse has published one
article on the subject. This piece, by Theodore
Cross and Leonard Saxe (1992), focused
primarily on the authors’ views of the
reliability and validity of “polygraph testing”
and presented a highly negative image of its
utility in the prevention of child sexual abuse.
Others, including many professionals who
work with child sexual abuse offenders on a
daily basis, see considerable utility in the use
of psychophysiological detection of deception
tests both as a means of probation/parole
surveillance of convicted child sexual abuse
offenders and as an aid to the therapists
working with these offenders. At the National
Conference
On
Sentencing
Advocacy
(Practising Law Institute, April 19-20, 1991),
the assemblage recommended an expansion of
the use of polygraph monitoring of probated
offenders, especially sex offenders.
The purpose of this reply is to comment
on Leonard and Saxe’s views and to note some
of the positive aspects of using psychophysiological detection of deception tests that
are causing its use to expand greatly with
child sexual abusers. Subsequent to their
publication, professionals in the field have
begun implementation of a more descriptive
terminology to identify and classify the
processes and technology involved (Yankee,
1992).
This discussion uses the newer

terminology of the discipline of forensic
psychophysiology.
That job description
traditionally called “polygraph examiner” is
now called “forensic psychophysiologist”. The
overall complex of activities conducted by a
forensic psychophysiologist is called psychophysiological detection of deception or PDD.
Thus, it is proper to refer to “PDD testing” of
child sexual abusers as opposed to the less
descriptive “polygraph testing”.
While there are many possible areas of
disagreement, this author will focus on two
points. Leonard and Saxe (1992) maintain
that: (a) the reliability and validity of PDD
testing is wholly inadequate; and, (b) since
PDD test is an imperfect tool, it cannot be
used with child sexual abusers. The following
comments on the second contention first.
The notion that an imperfect technique
cannot be used in working with child sexual
abusers is curious, more so when it comes
from two social scientists. Lest the reader
think that I misunderstand their meaning, I
offer the following direct quotation that
constitutes the conclusion of the Cross and
Saxe article (1992):
The difficulties of ascertaining truth in
child sexual abuse matters should not
provide license to use invalidated, and
potentially misleading, psychological test
procedures. That the use of polygraph
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Response to Cross & Saxe
tests in child sexual abuse cases occurs
extra-judicially makes it even more
important to exercise caution. Perhaps
we could reduce the incidence of child
sexual abuse if an infallible lie detector
were available. Such is not the case,
however, and we should not deceive
ourselves into believing that such a
magic tool exists. (p. 30)
Pondering these statements, one
wonders what “magic tools” exist among other
professionals working in the field and which
relevant disciplines have achieved perfection?
While I do not wish to stray too far from the
main themes in this response, I would briefly
note that a recently published study (R. K.
Hanson, R. A. Steffy & R. Gauthier, 1993)
reports that the long-term recidivism rate of
their sample of child molesters was 42%.
Since this 42% represents only the offenders
who were caught and reconvicted, the authors
suppose that the recidivism rate is actually
higher than 42% by some unknown amount.
Further, in attempting to evaluate the research
literature concerning the effects of treatment
on child sexual abusers, Hanson et al. find
extremely limited evidence that treatment
clearly reduces recidivism of sexual offenses
(1993, p. 647). Therapists, then, may not be
perfect. If that is true, it does not logically
follow that they should not be working with
child sexual abusers. Likewise, if PDD testing
has imperfections but is relevant and helpful,
it does not logically follow, as claimed by Cross
and Saxe, that it should not be used in testing
sexual offenders. To turn to consideration of
some concerns of these authors, first the
nature of ground truth will be discussed.

Does Psychophysiological Detection
of Deception Work?
One concern raised by Cross and Saxe
in their article is a philosophical issue also
described by Leonard Saxe elsewhere (see
Saxe, 1991). Saxe fears that the reliability and
validity of PDD testing can never be adequately
determined because there is no such thing as
“base truth” around which to marshall the
evidence of success or failure on the part of
the forensic psychophysiologist.
In this
respect, I believe that I do share a social
constructionist perspective with Cross and
Saxe. Social reality, being largely a matter of
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perspective, is different for each person (see
Brown, 1977; Collins, 1981; Douglas, 1972;
Giddens, 1984; Knorr-Cetina & Cicourel,
1981; Pfuhl & Henry, 1993).
Accordingly,
there is no one “truth” that can serve as the
base for investigators to pinpoint. However,
the forensic psychophysiologist
is
not
conducting tests to find the ultimate truth.
The task in PDD testing is much more basic.
PDD testing allows the forensic psychophysiologist to form an opinion on whether the
examinee is being truthful or deceptive
concerning his perception of the reality
surrounding a particular event.
As a
hypothetical example, the examinee is accused
of fondling the vagina of a sleeping child. The
child, being asleep at the time, has no memory
of the act -- it has no reality-- no existence.
The examinee is asked a question during the
course of a PDD test, “Did you put your hand
on X’s vagina?”
Assuming guilt, the
examinee’s reality is that he knows that he did
put his hand on the child’s vagina. This
action, unless accidental, is a key element in a
crime and the examinee is confronted with the
choice of lying or being truthful. Technically,
the guilty examinee has made the decision to
lie before the PDD test by agreeing to undergo
this voluntary procedure. In this hypothetical
case, the PDD test would show that the
examinee is lying when he answers “no” to this
question. One has not determined the ground
truth about the events, but one has learned
that the examinee is attempting to be
deceptive concerning his perception of the
events. Such information certainly does not
conclusively close out an investigation into the
allegations, but it does provide one bit of
helpful information that can be added to
corroborating findings. Truth is relative, but
one can be truthful or not truthful concerning
one’s own understanding of truth. Whether
the placing of the hand on the vagina was
deviant, immoral, harmful, and/or illegal is a
subjective matter determined by social mores,
laws and even politics. The “ground truth” is a
complex mixture of all of these processes and
the PDD test can play only a small (but
important) part in the examination of the
issue.
Pragmatists and Unbelievers
Contrary to the views of Cross and
Saxe (1992), there is a considerate body of
quality research demonstrating that the
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reliability and validity of PDD testing is rather
respectable. Some highlights of that research
are noted below. But first, some observations
on the politics of methodological debates.
Social scientists, like other scientists, are
obligated to be ever vigilant concerning the
quality and quantity of research on any
technique or any social issue. One of the first
important lessons any graduate student learns
is to protect himself from attack by qualifying
any assertion, no matter how minor, with
some variation of the statement, “But, of
course, more research is needed”. Research
on the reliability and validity of PDD testing
should and does continue. Judgments on the
quantity and quality of that research do and
shall continue to be made. This is proper.
However, as in other disciplines, the
pragmatists continue to work and to do the
basic research in the field while the
methodologists are bogged down in disputes
about methodology.
Methodologists play a
valuable role is any discipline by being the
professional unbelievers. There are, at times,
hidden agendas and vested interests arising in
the methodological debates. An illustration
from another area of study illustrates the
difficulty. Galliher (1991), in discussing the
disapproval on the part of some social science
methodologists of clandestine anthropological
research on superordinates, makes these
observations on the general nature of debate
about social science methods:
...attention
has
focused
on
the
appropriateness of the methods for
collecting the data, usually without a
similar concern for the political,
theoretical and philosophical significance of such methodologies.
By
alleging that certain methodologies are
simply not scientific, one can ostensibly
disallow the researchers on professional
and intellectual grounds, rather than
admitting to political reasons. (p. 356)
Using the analogy of “pragmatists and
unbelievers” is helpful in preparing for a short
review of the rather vast literature on the
validity and reliability of PDD testing simply
because the pragmatists, those engaged in the
daily work of the forensic psychophysiologist,
do a different type of research from the
unbelievers or methodologists who are
skeptical by virtue of their training and/or
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disposition.
Both types of research are
important to the understanding and acceptance of PDD testing. A similar analogy might
be helpful.
Student groups representing
different religions in university settings often
invite other students to attend their meetings
to gain an understanding of their religion.
Group members are theists who wish to
discuss their interpretations of the god of their
understanding and how those interpretations
are different from other religions. Communication becomes strained when atheists show
up and demand that the group members prove
to them that there is a supreme being before
they will listen to the doctrines of the group.
The atheists are performing the function of
methodologists or professional skeptics. Both
the theists and atheists are doing important
work, but if the theists let the atheists
dominate and confine the discussion to the
philosophy of religion question of whether a
higher power exists (a worthy topic), the
theists have no time to work out the details of
the proper response of those who already
accept the existence of a higher power (a
spiritual program).
In research on PDD
testing, there is a useful division of labor.
Some (the methodologists) do the basic “how
accurate is it research” primarily to define and
delineate the status quo of the profession.
Others (the pragmatists), have used PDD
testing for years and already believe it works
rather well. Their research tends to focus on
variations in technique to improve and refine
the utility of PDD testing.
The Unbelievers: How does one know that
PDD testing works?
The Cross and Saxe article argues that
the subject matter of detection of deception is
simply too complex to study from a scientific
viewpoint.
The study of the validity and
reliability of PDD testing is no more or less
complex than the study of any interaction
among humans.
The forensic psychophysiologist conducts tests to determine if
examinees are being truthful (as they perceive
the truth) in response to questions designed to
clarify an issue in dispute. The PDD test
results in recorded data on the physiological
responses of the examinee. The physiological
data is recorded on permanent tracings. That
data is available to researchers along with the
questions asked, the answers given by the
examinee to each question, and the examiner’s
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opinion formed soon after the examination.
One can study the results of PDD testing done
under field conditions (for example, law
enforcement agency examinations of criminal
suspects done as an aid to general criminal
investigation) or PDD tests can be conducted
in the laboratory by way of experimentation.
While experimental laboratory PDD testing has
the advantage that one can determine with
some precision whether the person administering the test was right or wrong, many
researchers note that laboratory findings
cannot easily be generalized to field conditions
(Barland & Raskin 1973; Berrien, 1939;
Kugelman & Lieblich, 1966).
The study of the reliability and validity
of PDD testing under field conditions is the
aspect of forensic psychophysiology that Cross
and Saxe (1992) question. They indicate that
not only are there not enough rigorous studies
on the validity and reliability of PDD testing,
but that such research would be impossible
due to lack of suitable data. In settings where
a large volume of PDD testing is accomplished
(a large commercial enterprise or government
agency), there is an adequate supply of
completed work from which researchers can
draw samples. In each PDD examination, the
examiner has recorded a conclusion after
study of the physiological data gathered. The
accepted outcomes are: (a) No Deception
Indicated (NDI), (b) Deception Indicated (DI)
(c) Inconclusive -- the examiner is unable to
reach a decision of DI or NDI given the data
gathered; and, (d) No Opinion -- usually as a
result of the examinee terminating
the
examination before it is over. The methodologist researching the question of how well
PDD testing works has little interest in the “no
opinion” cases, some interest in the
“inconclusive” cases and intense interest in
examinations resulting in NDI or DI opinions
by the forensic psychophysiologist. It is the
latter cases that allow the researcher to
categorize opinions as right or wrong in
instances where independent verification can
be obtained. A key factor in basic reliability
and validity research is whether a significant
number of cases are available that can be
verified by other means (for example, the
examinee or someone else confesses to the
crime). Stan Abrams (1973) estimates that
some 60% of these tests can ultimately be
verified independently of the PDD testing. To
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provide some perspective on the number of
PDD tests available for study, the U.S. Army
Criminal Investigation Division (CID) is one of
many government agencies doing PDD testing.
The Director of the U. S. Army Crime Records
reports that the CID is currently conducting
about 1,600 to 1,700 PDD tests each year
(Hardy, 1994). If Abrams’ estimate that 60%
of these tests will ultimately have the forensic
psychophysiologist’s
decision
verified
or
discredited, this agency alone is adding some
1,000 cases per year to the stockpile of data
available to researcher’s.
As a matter of
standard operating procedure, the CID uses a
quality control program wherein the data from
each examination is independently reviewed by
a senior forensic psychophysiologist. While a
quality control program is not the same as a
formal research project on the validity and
reliability of the technique, quality control
does give the agency a good estimate of the
accuracy of PDD testing at any point in time.
More important to the issues raised by Cross
& Saxe (1992), the profession of forensic
psychophysiology does indeed have adequate
data available for study. The field also has
capable researchers who continue to study the
growing body of evidence on the utility of PDD
testing. A sample of their findings follows in
the next section.
A Sample of Validity and Reliability
Findings
There are many well known validity
and reliability studies of PDD testing (Barland
& Raskin, 1976; Bersh, 1969; Edwards, 1981;
Elaad & Schahar, 1985; Kirby, 1981;
Kleinmuntz & Szucko, 1984; Rafky &
Sussman, 1985; Weaver, 1980; Wicklander &
Hunter, 1975; Yamamura & Miyake, 1980;
Yankee, Powell & Newland, 1985). One
approach to looking at relevant studies is to
gauge the state of the art by looking at validity
and reliability of PDD testing only in recent
years. One summary of studies done since
1980 is compiled by Norman Ansley (1990)
with results as follows:
Examiner decisions in these studies
were compared to other results such as
confessions, evidence, and judicial
disposition. The ten studies reviewed
considered the outcome of 2,042 cases,
and the results, assuming every
disagreement was a polygraph error,

Williams
indicate a validity of 98%. For deceptive cases, the validity was also 98%,
and for non-deceptive cases, 97%. The
studies were from police and private
cases, using a variety of polygraph
techniques, conducted in the United
States, Canada, Israel, Japan and
Poland. ((p. 169).

disposition, is effectively removed.
When
confirmation of the outcome is added to the
blind analysis of charts, one then has
measures of both reliability and validity. An
interesting twist in this type of research is that
the accuracy of the original PDD decision can
be compared with the accuracy of the
(presumably senior) evaluator. In the Ansley
(1990) summary of ten recent studies, where
blind evaluations were done on confirmed No
Deception Indicated (NDI) cases, the blind
evaluators were correct in only 89% of 218
PDD tests, while the decision of the forensic
psychophysiologists originally doing the same
218 tests were correct 95% of the time. Of 297
confirmed Deception Indicated (DI) cases, the
blind evaluators were correct 94% of the time
and the original scorers of the data were
correct 99% of the time. This compilation of
research studies excludes the inconclusive
outcomes so that only tests with confirmed
NDI or confirmed DI outcomes are considered.
The studies were completed by a variety of
capable researchers (Arellano, 1990; Elaad,
1985; Franz, 1989; Honts & Driscoll, 1988;
Honts & Raskin, 1988; Jayne, 1990; Matte &
Reuss, 1989; Patrick & Iacono, 1987; Raskin,
Kircher, Honts & Horowitz, 1988).
In
considering all the decisions, both DI and NDI,
on this part of the Ansley (1990) summary, the
blind evaluators were correct 90% of the time
and the original evaluators were correct 98%
of the time.

Ansley, author of the above quotation,
is retired from a distinguished career as a
federal forensic psychophysiologist.
For
decades, he has served as Editor of American
Polygraph Association publications and may
be one of the few people who has read the
results of all available English literature on
PDD testing research. Yet, Cross and Saxe
include him in their sweeping statements that
even polygraph experts “admit” that PDD
testing is primitive and inaccurate.
One type of research on PDD testing is
only a measure of reliability (Ansley, 1990).
This is “blind chart analysis”. The leadership
in
forensic
psychophysiology
has
had
considerable success in achieving uniformity
in test formats throughout the profession.
Almost all schools of thought on PDD test
formats strive for decision making based on a
study
and
numerical
scoring
of
the
physiological data recorded during the PDD
test. Uniformity in test formats facilitates
immediate quality control and longer term
research data compilation by allowing other
forensic psychophysiologists to score the data
on a particular case “blind”, that is, without
knowing anything about the issue being
tested, the examinee, or the forensic
psychophysiologist doing the test. Thus, any
subjectivity introduced into the PDD test, such
as the examinee having a surly or charming

Tables 1 and 2 below show summaries
of the nine out of the ten studies where NDI
and DI decisions were separated. The omitted
study
(Widacki, 1982) showed an overall
accuracy rate of 92%, but did not separate the
NDI and DI decision reporting.

Table 1
Summary of Testing Accuracy on Confirmed
"No Deception Indicated" Tests
Authors/Date

Number of
Confirmed NDI
Tests Studied

Correct
NDI
Decisions

Percentage
Decisions
Correct

Arellano, 1990

18

18

100%

Edwards, 1981

363

356

98%

Polygraph, 1999, 28 (2)

109

Response to Cross & Saxe
TABLE 1
(cont.)
Elaad & Schahar, 1985

100

95

95%

Matte & Reuss, 1985

54

54

100%

Murray, 1989

21

18

86%

Patrick & Iacono, 1987

30

27

90%

Putnam, 1983

65

62

95%

Raskin et al, 1988

28

27

96%

Yamamura & Miyake, 1980

65

61

94%

744

718

96%

TOTALS

Table adapted from Ansley (1990, p.171)

Table 2
Summary of Testing Accuracy on Confirmed
" Deception Indicated" Tests
Authors/Date

Number of
Confirmed DI
Tests Studied

Correct
DI
Decisions

Percentage
Decisions
Correct

Arellano, 1990

22

22

100%

Edwards, 1981

596

587

98%

Elaad & Schahar, 1985

74

73

99%

Matte & Reuss, 1985

60

60

100%

150

150

100%

51

51

100%

220

219

99%

Raskin et al, 1988

57

54

95%

Yamamura & Miyake, 1980

30

24

80%

1,260

1,240

98%

Murray, 1989
Patrick & Iacono, 1987
Putnam, 1983

TOTALS

Table adapted from Ansley (1990, p.171)
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that:

Cross and Saxe (1992) have claimed

“...little research has been conducted on
polygraphy. A small number of studies
are available, but because of differing
methodological standards, proponents
and opponents of the polygraph disagree about which studies of polygraph
validity should be accepted and differ in
their estimates of accuracy.” (p.24)
While Cross & Saxe (1992) count
themselves among the “opponents” of PDD
testing, it is not accurate to say that even the
proponents of PDD testing believe that their
techniques are primitive. Forensic psychologists recognize the need to ever strive toward
perfection, but realize that few other
psychological tests claim the accuracy levels
routinely demanded of forensic psychophysiologists.
The Cross & Saxe Utility Bias
Throughout their critique, Cross and
Saxe (1992) minimize the “utility” of PDD
testing. By “utility”, they are referring to that
which the economist might call “externalities
of production”. An externality of production is
a side effect and can be desirable or
undesirable. Cross and Saxe (1992) view the
impetus to pre-test/post-test admissions and
deterrence as undesirable externalities. The
only explanation they offer for that view is that
such
production
externalities
do
not
contribute to the validation of the accuracy of
PDD testing.
But, concluding that these
externalities are undesirable for that reason is
a non sequitur. The existence of PDD testing
as an aid to criminal investigation can in some
instances result in pre-test admissions of guilt
with offenders who, unlike Cross and Saxe, do
believe that PDD testing works (from previous
experience or knowledge of their friends’
experience). A program of periodic testing of
child sexual abusers on probation or parole
can deter these offenders from committing new
offenses and is one reason this type of testing
program is popular with judges (Abrams &
Abrams, 1993).
Cross and Saxe (1992) argue that
confessions
made
to
forensic
psychophysiologists in pretest interviews and any
deterrent effect that the prospects of a periodic
PDD test might have on an offender are
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insignificant because such behaviors fail to
demonstrate the “accuracy” of the polygraph
technique. The behavior they refer to here is
the opportunity presented to the examinee to
be truthful as the test questions are reviewed
prior to the test. For example, a probationer
may have violated a probation condition such
as missing a curfew. Rather than lying on the
question concerning the keeping of a curfew,
the examinee is encouraged to “confess” prior
to the actual examination so the questions can
be appropriately modified and a deceptive
physiological reaction avoided on that question. If offenders are deterred by the threat of
PDD testing or if they feel compelled to confess
a transgression to the examiner before the test
to avoid lying during the test, it does not
matter that such behaviors do not validate the
accuracy of the test. There are other means of
determining validity and reliability.
At one point, these authors state that,
“Much of the enthusiasm for polygraph testing
stems from its effect of frightening subjects
and inducing confessions” (Cross & Saxe,
1992, p. 30). Our understanding of societal
goals regarding child sexual abusers is that we
must first protect the children from additional
offenses, identify currently unknown victims of
sexual abuse who may need treatment, and to
provide treatment for the offenders.
Full
disclosure of current and past sexual abuse
crimes benefits society (including the offender,
who is better off not committing crimes) more
than it harms society. With the exception of
offenders under court order to take periodic
PDD tests, it is doubtful whether many
offenders are “frightened” by the prospect of
being confronted by a forensic psychophysiologist since the very nature of a PDD
test makes it a voluntary procedure. Even
those under court order cannot be forced to
take a PDD test.

Uses Of PDD Testing In Working
With Child Sexual Abusers
PDD testing is certainly not a panacea
for the various problems associated with the
prevention, detection, and treatment of child
sexual abusers and their victims; but, it is a
tool that is being used successfully in several
important ways to assist professionals in other
areas to do their jobs. Forensic psychophysiologists work with the offenders, those
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accused of offenses, probation and parole
officers, judges and offender therapists. Cross
and Saxe (1992) seem to fear that forensic
psychologists are eager to give the PDD tests
to the victims, a valid concern if it were true ..
In some instances, adult rape victims are
tested. The Army CID protocol for making
PDD testing available to rape victims involves
a number of safeguards that protect the
victim. First, the accused must have refused
PDD testing. If the accused is maintaining
that there was consent, while the victim
maintains that there was no consent (and
there is no other evidence), a point of conflict
arises and a PDD test may be done at the
request of the victim to help resolve the issue
(Hardy, 1994).
To limit this discussion to use of PDD
testing as it relates to child sexual abuse,
there are three types of PDD examination
activities relevant: (1) specific testing in the
investigation of accusations, (2) probation or
parole surveillance and; (3) disclosure.
Specific Testing
On occasion, both public and private
forensic psychophysiologists conduct PDD
testing on individuals accused of sexually
molesting a child or children. Specific issue
testing has the objective of assisting the
investigators in judging the truthfulness of the
suspect to determine whether charges should
be brought. Cross and Saxe (1992) adopt the
position
that
PDD
testing
concerning
allegations of child sexual abuse is somehow
different and more prone to error than PDD
testing given for other offenses. In some parts
of their work, they suggest that the horror of
being suspected of a crime so universally
condemned somehow overstimulates the
autonomic nervous system of the innocent
suspect to the point of making the innocent
appear guilty.
Yet, in other places these
authors express the fear that the guilty
suspect will not be aroused and seem innocent
because he does not understand that he has
wronged the victim.
There is no basis for
claiming, in effect, that it is easier to test
someone accused of killing or maiming a child
or adult than it is to test them for sexually
abusing a child.
Of course child sexual
abusers have denial, irrational thinking
patterns, and other protective mechanisms for
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their self-preservation.
such devices too.

Other offenders use

All PDD testing is voluntary, a natural
limitation on the technique. The nature of the
process is such that an uncooperative
examinee simply cannot be tested. Much of
the specific PDD testing wherein allegations of
child sexual abuse are made (as with child
custody litigation) originates with an accused
who demands a PDD examination to clear
himself/herself of allegations. And, the result
of many such tests do contribute to an overall
investigation that clears the innocent person
(usually before charges are brought). With
specific testing, accused who fear that the
PDD testing is prone to error (or that it is not
prone to error) always have the option of
refusing to take the examination.
Probation or Parole Surveillance
Increasingly, forensic psychophysiologists are being asked to play a role in
protecting the community and the victim from
convicted child sex abusers by providing
periodic PDD examinations designed to
provide early warning of potential problems.
As noted by author in a publication describing
the evolution of an alternative sentencing
program in Alabama (Williams, Morrison, &
Terrell, 1993), the forensic psychophysiologist
is only one additional safeguard among several
that includes the traditional probation or
parole officer, therapists, volunteer monitors
and alternative sentence caseworkers. Cross
and Saxe (1992) lament that “Failing a
polygraph test can be interpreted as evidence
of violation of probation and may lead to
further investigation and a hearing to revoke
probation” (page 22). Indeed, failing a periodic
surveillance PDD examination should be a
cause for further investigation on the part of
therapists, probation officers, and others
involved in the case. A common condition of
probation or parole for a child sexual abuser is
to stay away from the victim. As often is the
case, the victim may be the daughter of a
woman that is still in a relationship with the
offender. The court may not try to keep the
victim’s
mother
from
continuing
the
relationship with the offender, but typically
would forbid the offender from visiting the
residence where the victim lives with the
mother. Discovering in the course of a PDD

Williams
examination that the offender has violated the
mandate to stay away from the victim’s home,
can result in proper remedial actions being
taken before the offender again sexually
abuses the child.
Consider the probation/parole supervision process as it occurs without the services
of the forensic psychophysiologist. The
probation/parole officer periodically interviews
the offender. The officer asks basically the
same questions as the forensic psychophysiologist. For example, “Since our last
discussion, have you had sexual contact with
anyone under the age of 18?”. If the offender
responds with a “no”, the officer must consider
his demeanor and make a decision concerning
whether the offender is truthful or not. This
judgment
process
has
been
called
“demeanorology” to stress the limitations
inherent in judging the truthfulness of a verbal
statement without the aid of an instrument
that can make visible any suspicious
physiological reactions associated with the
answer to that particular question.
Disclosure Examinations
A separate area of PDD testing
associated with child sexual abuse involves
disclosure tests. Disclosure tests explore all of
the probated offender’s past sexual behaviors
in addition to those known to the court and/or
the therapist. There are several good reasons
for using disclosure tests: (a) to make sure
that the offender has not committed new
crimes while negotiating for an alternative
sentence to known crimes, (b) to identify any
additional victims who may not have come
forward to determine whether they are in need
of therapy, (c) to provide the therapist with a
more complete picture of the types of sexual
behaviors of the offender for treatment
planning strategies, (d) to help the offender
overcome denial as a precursor of psychological healing.
One purpose of the disclosure test is to
provide assistance to the therapist working
with offenders. After the therapist has worked
with an offender for several weeks and is
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beginning to feel that the offender has told him
everything, the therapist may elect to send the
offender for PDD testing by a specialist in child
sexual abuser testing. The specialist has the
offender complete a comprehensive sexual
history questionnaire and then tests him on
the issue of whether he has been completely
truthful in answering the questionnaire. The
process provides the therapist with a “second
opinion” and frequently helps the offender to
move further along toward a program of
honesty. It also can give the therapist better
diagnosis tools for treatment planning if the
offender has sexual proclivities not previously
known to the therapist.
The Cross and Saxe (1992) article
missed the real area of concern over use of the
PDD testing in the treatment and control of
child sexual abusers. The debate is not over
whether PDD testing is useful. Decades of
successful use have established its place in a
limited bag of tools for addressing the serious
problems of child sexual abuse. Disclosure
tests do, however, raise legal issues (Wygant,
1992). Disclosure of new offenses during such
tests can result in additional charges being
filed on behalf of newly discovered victims.
The positive side of such disclosures is that
victims can be sought out to see if they are in
need of therapy or other assistance. But, the
possibility of violation of constitutional
protections of the offender becomes an issue.

Summary
The Cross & Saxe (1992) article devotes
considerable time and energy to questioning
PDD testing in general and to its application to
the testing of child sexual abusers in
particular. Any professional in any discipline
can make an error on occasion, including
forensic psychophysiologists. However, PDD
testing is able to produce high quality accurate
information quickly for other professionals
working with sexual offenses. And, in doing
so, the externalities of producing that
information can deter child sexual abuse to
the benefit of everyone.

Response to Cross & Saxe
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Editor’s Note
In Polygraph (1998) 27(2), the lead article was “Managing Sex Offenders in the Community
with the Assistance of Polygraph Testing”. Several weeks after publication we learned that the
manuscript contained unattributed quotations from two other works. One section of uncited text
had been previously published in the January 1997 issue of the National Institute of Justice
Research in Brief, by Kim English, Suzanne Pullen, and Linda Jones. Other portions of the
Polygraph article were the work of APA member Vergil Williams from the present paper. In both the
English et al. and Williams cases, excerpts of their work were not adequately cited in the 1998
Polygraph article. The APA secured permission to reprint Dr. Williams’ original paper in this issue
of Polygraph to document his work to this readership. The American Polygraph Association deeply
regrets that authors Williams, English, Pullen, and Jones were not adequately credited for their
previously published papers.
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The Discussion of Questions Between List Repetitions (Charts) Is
Associated With Increased Test Accuracy
Abstract

Charles R. Honts1

The effects of reviewing questions between question list repetitions (charts) during a comparison
question test were examined in the relevant scientific literature. Although the practice of reviewing
questions between repetitions has a long history in the polygraph profession, controversy has
recently been raised by Abrams who has testified against the admission of tests where questions
were reviewed between repetitions. Eleven studies were found where questions were reviewed and
eight studies were found where questions were not reviewed between repetitions. Analyses of the
results of those studies clearly show Abrams to be wrong. Errors were significantly reduced in
studies where questions were reviewed as compared to those where they were not reviewed. The
largest effect occurred with guilty subject where the error rate was reduced by 54% in studies
where questions were reviewed.
The present results clearly support the review of questions
between repetitions.
The discussion of questions including
the stimulation of comparison 2 (control)
questions between list repetitions (charts) has
been taught as a standard practice by some in
the polygraph profession for many years3 .
Raskin (1989) describes the procedure as
follows
for
the
standard
probable-lie
comparison question:

admission on a control question or
provides additional information that
changes the meaning of a relevant question, appropriate adjustments should be
made in the affected questions, and
reviewed with the subjects. (258)
When directed-lie comparison questions are used the following addition is made
to the discussion:

After each presentation of the question
sequence, the examiner should discuss
any concerns that the subject may
express and review the questions in
order to ensure that the control
questions remain salient and that the
relevant questions are clear and
straightforward. If the subject makes an

Following the presentation of the
questions, the examiner discusses any
problems the subject may raise and also
asks if the subject was aware that the
answers to the directed-lies questions
were actually lies. (272)

The author wishes to thank Dr. Susan Amato and Dr. David Raskin for their helpful comments in the preparation of this
manuscript. Correspondence concerning this article should be addressed to: Charles R. Honts, Ph. D., Department of
Psychology, Boise State University, 1910 University Drive, Boise, Idaho 83725, USA. E-mail to Honts@truth.idbsu.edu
1

Many in the academic community prefer the term comparison question to the term control question. The term "control"
has an independent and separate scientific meaning from the use of the term in polygraph testing.
This difference in
meaning has led to misunderstandings in some of the scientific literature. The term "comparison" more accurately reflects
the actual function of the question in the various polygraph techniques and it will be used here.
2

When I attended the Backster School of Lie Detection in San Diego in 1976 the review of questions and the stimulation of
comparison questions between charts was considered to be a standard practice. The same was true during my association
with the Arizona School of Polygraph Science during the 1980s. During the approximately 20 years that the University of
Utah Annual Workshop on the Detection of Deception was held, review of the comparison and relevant questions between
list repetitions was always presented as a standard practice. Moreover, review of the questions between repetitions was a
standard practice in all of the studies conducted at the University of Utah with the exception of the first one (Barland &
Raskin, 1975). However, it is my understanding that neither the Canadian Police College nor the Department of Defense
Polygraph Institute teaches the stimulation of comparison questions between list repetitions as a standard practice.
3

(Editor’s Note) Mr. Murray Kleiner was the guest editor for this paper. We are grateful for his service.
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The practice of between repetition
review of relevant and comparison questions
and stimulation of comparison questions has
been a part of nearly all of the studies of the
comparison question test conducted by
members of the Utah group of researchers
(Honts, Raskin & Kircher, 1985; Honts, Raskin
& Kircher, 1987; Honts, Raskin & Kircher,
1994; Horowitz, Raskin, Honts, & Kircher,
1997; Kircher & Raskin, 1988; Podlesny &
Raskin, 1978; Raskin & Hare, 1978; Rovner,
Raskin & Kircher, 1979)

lating comparison questions between charts
has recently come under attack in several
court cases. Stanley Abrams has been the
source of these attacks by testifying against
the admission of the results of certain
polygraph tests. Abrams (U. S. v. Gilliard,
1996) has stated the following:
...you have this competition between
controls and relevants, it must be pure.
And I can't emphasize that enough,
because if you emphasize one question
more than the other, you're going to get
a response to that one question. If you
have a relevant question and if you talk
about the relevant question between the
tests and not the control question, you
are guaranteed to get a larger reaction
on the relevant. If your inflection is
greater, if your voice is louder, if you
spend more time at it, it's going to cause
that reaction. You could, with absolutely
no difficulty, cause a truthful person to
be deceptive by just putting that
emphasis on the questions. It can be
done discussing a question between
charts. It can be done in discussing -even asking the question. They can be
asked with a certain inflection that's
going to cause a person to respond.

A typical example of the Utah approach
to between chart review and stimulation is the
following exchange from subject #113 from
Honts et al (1994). This exchange takes places
between charts 2 and 3:
Examiner:
How are we doing Robert?
Anything come to mind during that test that
we hadn't talked about?
#113: No.
Examiner: On those taking something, or
deceiving someone, or doing something
dishonest?
#113: No.
Examiner: Nothing specific?

During the same testimony, Abrams
goes on the make the following statement:

#113: No.

The main difference with the control
question technique is that you do not
ask questions in between tests. If you do
that, if you ask about the control or put
more emphasis on the control, you are
guaranteed, almost guaranteed to get a
truthful response. . . .I think that there
is no doubt that talking between tests
with more emphasis on the control than
the relevant is very likely to create a false
negative . . .

Examiner: If it does, tell me about it and we
will reword the questions. Ok?
#113: Yes.
Examiner: How about the ones about the rare
coin? Are they clear? No problems with
those?
#113: Subject nods.
Examiner: OK, let's go through them again.
Same questions slightly different order.

Under cross-examination Abrams was
asked to list the scientific studies supporting
his position, but he was unable to cite a single
study. Abrams has given similar testimony in
other cases (e.g. Griffith v. Melgarde , 1995;
State of Montana v. Joe E. Gordon, 1997; Jane
Doe v. Glanzer, 1998).

The study involved the theft of a rare
coin. The probable-lie comparison questions
addressed taking something that did not
belong to you, deceiving someone, and doing
something dishonest, illegal or immoral. The
practice of reviewing questions and stimuPolygraph, 1999, 28(2)
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The present study examined the extant
polygraph literature for laboratory studies that
have either included or not included a
discussion of questions and/or the stimulation
of
comparison
questions
between
the
repetitions of the question list. Laboratory
studies were selected because they have the
greatest control over extraneous variables, and
because a greater number of them were
available. Eleven studies were found where
questions were discussed and/or comparison
questions were stimulated between repetitions
and eight studies were found where comparison questions were not discussed between
repetitions.

Analysis and Coding
The data were initially organized by
whether questions were reviewed between
question list repetitions or not and by guilt
status of the subjects.
Means were then
calculated for correct, wrong and inconclusive
outcomes.
In order to preserve the
independent value of each of the studies,
unweighted means were calculated. The data
were then coded for correlation. Each study
was coded on the following variables:
Discussion, 0 = questions discussed, 1 =
questions not discussed; Guilt, 0 = guilty, 1 =
innocent; and Outcome, 0 = correct, 1 =
inconclusive, and 2 = incorrect. Since all of
these variables can be considered as having
ordinal scaling, Spearman's rho was the
correlation statistic used for analysis.

Method
Study Selection
The polygraph literature available to
the author was reviewed for information
concerning the review of comparison questions
between question list repetitions. The studies
shown in Table 1 were selected for inclusion in
the analysis because they met at least one of
the following criterion:

Results
The mean number of correct, inconclusive, and incorrect outcomes for each of the
19 studies are presented in Table 1. Abrams’
primary concern was that the discussion of
comparison questions between question list
repetitions would result in an increase in the
number of false negative outcomes. Table 1
dramatically fails to support that notion.
When questions were not discussed between
question list repetitions, the false negative rate
across eight studies and 325 subjects was
15.9%.
When questions were discussed
between question list repetitions, the false
negative rate over 11 studies and 260 subjects
was only 7.3%. The discussion of questions
between charts was thus associated with a
54% reduction in the number of false negative
outcomes, not with an increase in false
negative outcomes.

* The method section of the study
explicitly described the discussion of, or
the lack of discussion of, comparison
and or relevant questions between
question list repetitions.
* The present author was involved in
the conduct of the study and had a
personal knowledge of the methods
used.
* The study was conducted within an
organization that has an explicit policy
regarding the review of comparison
questions
between
question
list
repetitions.

When the data from the innocent
subjects is examined, the results are less
dramatic.
The false positive error rate
associated with the review of comparison
questions between repetitions is 15.2% while
the error rate associated with not reviewing
comparison questions between charts is
18.1%.
However, a larger difference is
observed in the inconclusive outcomes. With
discussion the inconclusive rate is 14.4%, but
without discussion the inconclusive rate is
24.8%.
Thus the discussion of questions
between repetitions is associated with a 42%

Studies that were not classifiable under
one of the three criteria were not included in
the analysis. Of the studies selected into the
Discussed category, nine are well represented
by the example cited above. The other two
studies (Dawson, 1981; Patrick & Iacono,
1989) stimulated comparison questions but
did not directly mention relevant questions
during the between chart discussion.
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reduction in the number of
outcomes for innocent subjects.

inconclusive

misclassify 1,590 deceptive individuals as
truthful. With the same sample of subjects,
tests where the comparison questions were
reviewed between charts would only misclassify 730 deceptive individuals. This would
seem to be a considerable savings in not
allowing deceptive individuals to go undetected
and this finding should be of considerable
interest to those who make policy regarding
law enforcement polygraph examinations.

The coded variables described above
were correlated in order to provide a
quantitative index of the association between
comparison question review and outcomes.
Correlations were calculated separately for
Innocent and Guilty subjects and for the
combined data set. For Guilty subjects, the
association between the question review
variable and the outcome variable was
significant, rho (583) = 0.15, p < .001. More
accurate outcomes with Guilty subjects were
associated with the review of comparison
questions between question list repetitions.
Similarly, the correlation between question
review and outcome was also significant for
the Innocent subjects, rho (505) = .105, p =
.018. For the combined subject sample the
correlation between the question review
variable and the outcome variable was
significant, rho (1090) = 0.13, p < .001.

Discussion

Substantial advantages also accrue
with innocent individuals. If 10,000 innocent
individuals are tested without a review of the
questions between charts, only 5, 710 will be
correctly classified. However, if questions are
reviewed between charts then 7,050 innocent
subjects will be correctly classified as truthful.
Again, this would seem to be a substantial
advantage. In practical terms, a practicing
polygraph examiner should be much more
confident in either a truthful or deceptive
outcome following a test for which the
questions have been reviewed between the
charts.

In direct contradiction to the testimony
of Stanley Abrams, the present analysis
indicates that the review of questions and/or
the stimulation of comparison questions
between question list repetitions is associated
with a reduction in both false negative and
false positive errors. Interestingly, in those
two studies (Dawson, 1981; Patrick & Iacono,
1989) where only the comparison questions
were stimulated the false negative rate was
only 6.5% as compared to 15.9% in those
studies where questions were not discussed.
This improvement in accuracy with guilty
subjects occurred using procedures that
Abrams described as almost guaranteeing a
truthful response. Fortunately Abrams was
incorrect.

The present results could be criticized
because they are from laboratory studies.
However, it is very difficult to imagine that
false negative outcomes are easier to produce
in real cases rather than in simulations.
Certainly, most scientists and polygraph
examiners would agree that the relevant issues
of nearly all real cases are more salient than
the relevant issues of laboratory simulations.
Even Abrams (U. S. v. Gilliard, 1996) states
that laboratory simulations are likely to
underestimate validity. I cannot formulate a
reasonable scenario that would suggest that
reviewing
comparison
questions
in
a
laboratory setting would produce a beneficial
effect on false negative errors while having a
deleterious effect in the field.

Although the beneficial effect of
question review is modest in size, accounting
for an improvement in prediction of 1.7% (rho
squared), it must be remembered that in the
long run an improvement of 1.7% in prediction
of the variance in criterion can mean a
substantial savings in terms of the number of
errors made.
If the error rates from the
present study are generalized to 10,000 guilty
subjects, tests without a review of the
questions between question repetitions will

Anticipating Abrams’ objections to this
study, it might be possible to argue that the
studies included in this analysis come from a
number of laboratories and do not represent
the review of the comparison questions as it is
done by those who use the techniques
developed and refined at the University of Utah
in field settings.
However, that argument
would be without merit. Seven of the 11
studies included in the comparison questions
reviewed condition were conducted at the

Polygraph, 1999, 28(2)

120

Honts
University of Utah laboratory. Examinations
in those studies were conducted in the same
manner as are the tests conducted in the field
by Raskin, Honts, and others who use the
techniques developed and refined at the
University of Utah. Further, if one examines
the seven studies done at the University of
Utah, the false negative rate is 8.4%. That
value is not significantly different from the
other error rates in the sample.

analysis is the best data available for the
assessment of hypotheses about the effects of
comparison question review.
Unfortunately, Abrams’ speculations
have had a negative impact on the
admissibility of polygraph examinations in
U.S. courts of law (e. g. U. S. v. Gillard, 1998).
The essence of science is empiricism. That is,
scientific knowledge is built on data, not
speculation nor authority. When experts come
into court and testify without an empirical
basis, and when they cannot cite or remember
studies to support their positions, they do a
grave injustice to the court, the polygraph
profession and ultimately society.
The
polygraph profession needs to put its reliance
on science and the products of scientific
research. If it does not, then it will be doomed
to the oblivion that its critics would so like to
see it achieve.

It is however important to note that the
present analysis was a type of meta-analysis
and was not an experiment designed to test
the hypothesis that review of the questions
between list repetitions affects error rates.
Correlational studies and analyses are not as
good as experiments in determining causation.
It is possible that some third variable accounts
for the effects observed here. However, in the
absence of experimental data, this present
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Table 1. Data Concerning the Discussion of Questions Between Charts.

Study

n

Studies Where Questions Were Discussed Between Charts
Dawson (1981)
Honts et al., (1985)a Exp 1
Honts et al., (1985)a Exp 2
Honts et al., (1987)a
Honts, et al. (1994)a
Horowitz, et al. (1994)b
Kircher & Raskin (1988)
Patrick and Iacono (1989)
Podlesny & Raskin (1978)
Raskin & Hare (1978)
Rovner et al. (1979)b
Total n and Means

Guilty
% Correct % Wrong % Inc

n

Innocent
% Correct % Wrong % Inc

12
12
19
10
20
45
50
24
20
24
24
260

100
59
89
80
70
60
88
83
70
88
88
79.5

0
0
8
33
0
11
0
20
20
10
18
22
6
6
13
4
15
15
0
12
0
12
7.3 13.2

12
12
19
10
20
45
50
24
20
24
24
260

75
50
42
70
75
78
86
33
90
88
88
70.5

17
17
21
20
10
13
6
42
5
8
8
15.2

8
33
37
10
15
9
8
25
5
4
4
14.4

Studies Where Questions Were Not Discussed Between Charts
Barland and Raskin (1975)
36
Barland and Honts (1990)
20
Ginton et al. (1984)
2
Honts (1992)
72
Honts and Barland (1990)
44
Otoole et al., (1994)
64
Podlesny & Truslow (1993)
72
Szucko & Kleinmuntz (1981)
15
Total n and Means
325

64
70
100
40
86
39
69
71
67.4

8
28
25
5
0
0
29
31
9
5
14
47
13
18
29
0
15.9 16.8

36
20
13
79
44
16
24
15
247

42
70
85
64
41
31
75
49
57.1

16
20
15
8
25
6
4
51
18.1

42
10
0
28
34
63
21
0
24.8

aCountermeasure Subjects Excluded
bTraditional and Directed Lie Conditions
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Validation of Potential Response Elements
in the
Directed-Lie Control Question
James Allan Matte & Ronald M. Reuss
Abstract
A recently published analysis of the psychodynamics of the directed-lie control question (DLCQ)
included a table which listed nine possible Potential Response Elements which could be activated
by either the innocent or the guilty examinee or both when presented with a directed-lie control
question in a Control Question Test. It was theorized that five of these elements had the potential
of eliciting a response from a guilty examinee presented with a directed-lie control question during
a Control Question Test.
The present study was designed to determine the validity of this hypothesis by simulating a
psychophysiological veracity (PV) examination in which 117 guilty participants were queried about
the focus and strength of their psychological set in each one of the nine potential response
elements to either the DLCQ or its neighboring relevant question. This study further evaluated
the psychological effect of discussing the DLCQ with the guilty examinee between the conduct of
the tests (charts) or repetitions. The results of this study validated the focus of the guilty
examinee's psychological set and Potential Response to the nine Elements, five of which elicited
an affirmative response from the guilty examinee that are capable of producing a false negative
test result. This study also confirms that the discussion of the DLCQ between charts (tests)
increases the guilty examinee's apprehension regarding the DLCQ, thus reorienting the guilty
examinee's psychological set from the relevant questions(s) to the directed-lie control question(s),
creating a formula for false negative results.

Raskin, 1997) in support of its validity, but
both studies have been criticized (Abrams,
1991; Barland, 1998; Matte, 1998) as lacking
sufficient data to support the validity of the
DLCQ.
Other studies (Barland, 1981;
Abrams, 1991 1) have demonstrated that the
DLCQ identified the truthful significantly
better than chance but failed to identify the
deceptive subjects on the relevant questions

Background
The directed-lie control question
(DLCQ) has recently been introduced as a
substitute for the traditional probable-lie
control question (PLCQ) in control question
tests. Proponents of the DLCQ have offered
one field study (Honts & Raskin, 1988) and
one analog study (Horowitz, Kircher, Honts &

The authors wish to express their sincere appreciation to the following proctors who assisted in the gathering of the
questionnaire data for this study: Professor John Nash, Dr. Jerome Barber, William P. Ball II, Thomas M. Gray, Christopher
Parrinello, and Joanne Wallace.
Dr. Matte is President of Matte Polygraph SeIVice, Inc., and the author of prior studies published in Polygraph. He is also
the author of a recently published textbook also available on CD-ROM entitled Forensic Psyc1wphysiology Using The
Polygraph.' Scientific Truth Verification - Lie Detection. Dr. Reuss is Professor Emeritus, Buffalo State College, State University
of New York, and co-author of several prior studies published in Polygraph.
1 A criticism of Abrams' study is that he introduced the DLCQ in the last chart of the PV examination, thus reorienting the
guilty examinee's psychological set toward that question. However, inasmuch as it is within the methodology of the DLCQ to
routinely have a stimulating discussion of the DLCQ between each test (chart), the point of Abrams' introduction of the DLCQ
in the third chart is moot.
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the examination." The conclusions go
beyond the data in that there is no
evidence that the directed-lie control
was superior to the probable-lie control.
(Barland, 1998).

much better than chance in the Barland
study, and a total failure in the Abrams study.
Barland (1998) criticizes the Honts &
Raskin (1988) study on several points, which
are quoted almost verbatim below:

Dr. Abrams (1991) expressed his
concern about the criteria used to establish
ground truth in 11 of the 25 subjects used in
the Honts & Raskin (1988) study, inasmuch
as those eleven subjects were suspects in
child sexual abuse cases and one of the
criteria used for verification was the retraction
of an allegation.
Dr. Abrams, a clinical
psychologist and forensic psychophysiologist
stated that "[i]t is not at all unusual for a
child victim of sexual abuse to retract his or
her accusation, but that does not necessarily
mean that the abuse did not occur." Abrams
quoted Toth & Whalen (1987) "Whatever a
child says about sexual abuse, she is likely to
reverse it. Beneath the anger of impulsive
disclosure remains the ambivalence of guilt
and the martyred obligation to preserve the
family.
In this chaotic aftermath of
disclosure, the child discovers that the
bedrock fears and threats underlying the
secrecy are true. Her father abandons her
and calls her a liar. Her mother does not
believe her and decompensates into hysteria
or rage" (Abrams 1991).

The study fails to show the total
number of examinations conducted from
which the verified cases were acquired,
nor the proportion of DIjNDIjInc in
total examination population. The study
also fails to provide the base rate for
guilt.
Furthermore, the study overestimates the accuracy by systematically
excluding most false negatives and some
false positive errors. The study fails to
report important details necessary for
evaluating the quality of the study, thus
can't be replicated. In addition, subjects
were not randomly assigned (not an
experiment) nor drawn at random, thus
there is possible bias. Also there is
potential bias with all three ground
truth criteria, especially retractions and
confessions. Two of the three criteria
are not independent of the polygraph.
The incontrovertible physical evidence
exonerated the innocent but was not
used to verify the guilty. There are too
few subjects (13 criterion innocent, 12
criterion guilty, totaling 25 subjects) to
generalize to the parent population,
much less to generalize to all
investigative examinations in America.
The re-scorers knew which were
Directed-Lie Controls, thus there is
potential bias.
The study fails to
mention that the DLCQ caused the one
false negative error, and the study does
not report analyses showing that the
group differences were not significant,
as that would undercut their argument
for the superiority of the Directed-Lie
Control. The study assumes that what
they do is done by everyone else.
"According to common field practice, the
CQs and the DLCQ were reviewed with
the S between each chart in order to
maintain their signal value throughout

Dr. Abrams in his response (in press)
to Honts' 1999 study regarding "The
Discussion (Stimulation) of Comparison
Questions" documents 18 court cases where
the results of polygraph tests employing the
DLCQ with its methodology of discussion
(stimulation) of comparison questions, were
confinned as false negatives (confinned
deceptive examinees erroneously classified as
truthful regarding the target issue) through
confessions, convictions2 , or guilty pleas. For
a list of more details and additional cases,
Abrams invites the reader to consult the
testimony in U. S. v. Clayton and Dalley or
Steve Griffith v. Muscle Improvement. Inc.
Abrams stated that "[o]ne should also
recognize that the worst part of this is how
many other cases exist in which the experts

A study by C. Ronald Huff, Arye Rattner and Edward Sagarin (1986) estimated that the rate of wrongful convictions
(irrespective of polygraph evidence) in the United States is one-half percent (0.5%).

2
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deceptive questions.
The greatest control
method was totally unable to identify the
programmed deceptive questions any better
than chance." Table 7 of Barland's study
regarding the Relevant-Irrelevant Method
revealed that "Including the inconclusive
questions, 88% of the truthful questions and
67% of the deceptive questions were correctly
identified.
Exclusion of the inconclusive
questions resulted in accuracy rates of 92%
for the truthful questions and 69% for the
deceptive questions. The relevant-irrelevant
method of evaluation was able to identify both
the truthful and deceptive questions at levels
beyond chance expectations (for the deceptive
questions, z = 1.86, P = .031)." Barland's
study demonstrated that the CIST which incorporated the directed-lie control question
(excluding inconclusives)
identified the
truthful significantly better than chance but
failed to identify the deceptive subjects on the
relevant questions any better than chance
(63%) with the zone method; was totally
unable to identify the deceptive questions any
better than chance (54%) with the greatest
control method; and identified the deceptive
questions beyond chance expectations (69%)
with the relevant-irrelevant method. (Barland
1981).

have convinced a jury that the defendant was
innocent and this was not in fact the case"
(Abrams, in press).
In 1981, Dr. Gordon H. Barland
reported his results of a Validity and
Reliability Study of Counterintelligence
Screening Tests, wherein he used 56 U.S.
Army employees in a mock screening
situation to determine the accuracy of PV
examinations with the Counterintelligence
Screening Test (CIST) using directed-lie
questions. This CIST is derived from the
federal version of the Zone Comparison Test.
Five different models of field polygraph
instruments were used which recorded
respiration, skin resistance and relative blood
pressure. The test contained 13 questions:
five relevant, four directed lies, two
symptomatic, one sacrifice-relevant and one
irrelevant. Following the tests, the examiners
evaluated each set of charts using three
different methods:
the zone method, the
greatest control method and the relevantirrelevant method.
A comparison of the
effectiveness of the three evaluation methods
for the truthful questions revealed that "the
relevant-irrelevant method had the fewest
inconclusives, whereas the greatest control
method had significantly fewer errors than
either the zone method (chi square = 5.699, df
= 1, p<.02) or the relevant method (chi square
= 5.566, df = 1, p<.02). The only method of
evaluation which was able to successfully
identify the deceptive questions was the
relevant-irrelevant method (binomial test, p =
.031)." Table 5 of Barland's study regarding
the zone method revealed that "Including
inconclusives, 77% of the truthful questions
and 57% of the deceptive questions were
correctly identified.
Exclusion of the
inconclusive results yielded accuracy rates of
91 % for the truthful questions and 63% for
the deceptive questions. The zone method
was unable to identify the programmed
deceptive questions any better than chance (z
= 1.155; P = .125)." Table 6 of Barland's
study regarding the greatest control method
reflects that "Including the inconclusive
questions, 85% of the truthful questions and
43% of the deceptive questions were correctly
identified.
Exclusion of the inconclusive
questions resulted in accuracy rates of 97%
for the truthful questions and 54% for the
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A critique of an analog study
conducted by Horowitz, et al (1997) by the
first author (Matte, 1998) regarding "The Role
of Comparison questions in Physiological
Detection of Deception" reports that Horowitz
himself noted that the "respiration responses
by Innocent participants to DL questions
(both POL and TDL) were opposite to that
predicted by prior research,
whereas
respiration responses by PL participants were
as strongly in the predicted direction."
Horowitz stated that "respiration may be the
least reliable physiological measure when
scored numerically, and respiration length
had the largest drop in validity when the
computer scoring model was cross-validated,"
citing Kircher & Raskin, 1988. Horowitz et al
suggested that "When DL questions are used,
perhaps respiration responses should not be
used or should be weighted the least of the
physiological measures." However, it should
be noted that in many field studies,
respiration recorded by the pneumograph was
shown to have equal diagnostic value and in
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some field studies respiration had greater
diagnostic value than its neighboring
parameters (Buckley & Senese, 1991; Elaad,
1985; Elaad & Kleiner, 1990; Matte & Reuss,
1992; Nakayama & Yamamura, 1990 Slowick
& Buckley, 1975). An experimental scoring
technique proposed and tested by Jayne
(1990) also supported the pneumograph as
providing the most diagnostic information.
The electrodermal (GSR) is sometimes the
least effective parameter (Jayne, 1990; Matte
& Reuss, 1992). Furthermore, a study by
Elaad, Bonwitt, Eisenberg, Meytes in 1982
revealed that respiration was the only one of
the
three
parameters
(pneumograph,
electrodermal, cardiograph) not affected by
beta blockers. 3 Interestingly, Elaad, et al concluded that "respiration seemed to improve
the overall detection rate especially because
skin resistance responses have the quality of
rapid habituation." Thus respiration appears
less vulnerable to habituation. 4

vulnerability of the DLCQ to false positives/
negatives depending upon the amount of
emphasis by the examiner on the DLCQ. The
fact that in this instance the DLCQ produced
false positive results in the respiration parameter is another indication of its unreliability.
In a recent analog study by the
Department of Defense Polygraph Institute
Research Division Staff (1998), the results
reflect that of the 30 guilty programmed
examinees tested in a Test for Espionage and
Sabotage (TES) using the directed-lie control
question, 25 were correctly identified and 5
were false negatives (16.67%). It should be
noted that a report by Norman Ansley,
Department of Defense on "The Validity and
Reliability of Polygraph Decisions in Real
Cases" during the period 1980-1990 revealed
that of the 7 studies involving 7 different
polygraph techniques (Backster Tri-Zone,
Matte Quadri-Track ZCT, Reid CQT, Arther
CQT, Utah CQT, Canadian CQT, MGQT) , the
combined false positive rate (innocent found
guilty) was 5% and the combined false
negative rate (guilty found innocent was 1%.
(Ansley 1990). The above analog study of the
TES using the DLCQ reflects an increased
false negative rate of 15.67%. It should be
noted that between test stimulation as
reported in studies by Honts and Raskin
(1988) and Horowitz, Kircher, Honts, Raskin
(1997) was eliminated in the aforesaid TES
study (Dollins 1999).
It should further be
noted that there is more incentive for the
guilty examinee in a real-life case to use
countermeasures on the directed-lie control
question, which the guilty examinee perceives
as the physiological means to identify his/her
lie to the relevant questions on the same PV
test, thus an even greater increase in the
percentage of false negatives can be expected
when using the DLCQ. The directed-lie has
been researched in the context of other
formats such as the Positive Control
Technique (Addison 1982; Driscoll, Honts,
Jones, 1987; Forman, McCauley 1987) which

Honts & Gordon (1999) explain that
the failure of the DLCQ in the respiration
parameter to identify the innocent was due to
its evaluation with the computer algorithm,
and that Matte "confuses the issue by mixing
the results of computer-derived features with
those that are the result of numerical
scoring." However, Horowitz et al (1997) in
reporting the dismal performance of the DLCQ
with respiration, offer no numerical scoring
data that contradicts the algorithm data and
states "respiration may be the least reliable
physiological
measure
when
scored
numerically, and respiration length had the
largest drop in validity when the computer
scoring model was cross-validated." If the
computer algorithm is responsible for the poor
performance of the DLCQ in identifying the
innocent, then why does Horowitz make the
general recommendation that "When DL
questions are used, perhaps respiration
responses should not be used or should be
weighed the least of the physiological
measures." L. S. Fuse (1982) warned of the

It should be noted that the neurological pathway for respiratory control is different than the other two parameters
(cardiovascular and electrodermal) which may explain differing parameter results. See Chapter 4, Forensic Psychophysiology
Using The Polygraph. J. A. Matte (1996).

3

The conclusion by Horowitz, et al (1997) that the respiration responses were opposite to that predicted suggest a need for a
paradigm shift that the DLCQ is wrong.

4
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Directing the examinee to think of an
incident embodied in the OLC question when
answering "no" to the question during the
actual test has the effect of disorienting the
selective attention process, in that the guilty
examinee, whose attention should be
focussed squarely onto the relevant question,
is now being asked to divert attention to the
OLCQ during the test. In addition, to further
increase the strength of the OLCQ, the
examinee is questioned between each chart
(test) regarding the DLCQ. "Participants in
the DL conditions were asked if the DL
questions were clear and if they were aware
that they were lying when they answered
them."6 (Horowitz et al, 1997). That is a
manipulation of the examinee's psychological
set, which should be self-directed onto either
the control questions if innocent or the
relevant questions if guilty. In the use of the
traditional Probable-Lie Control Question
(PLCQ), the examinee is not directed or
instructed as to what to think about during
the actual test. The examinee's psychological
set is self-directed onto the relevant question
if deceptive to the target issue, or onto the
PLCQ's if truthful regarding the relevant
question.
The PLCQ is designed to be
structurally less intense than the relevant
questions with the use of time bars, etc., so
that the relevant questions will be more
threatening to the guilty examinee.
The
purpose of both the PLCQ and the OLCQ is to
elicit an autonomic response from the
innocent but not the guilty. Both the PLCQ
and the DLCQ are used in a Zone Comparison
Technique which was
conceived
and
developed by Cleve Backster, who developed
rules based on logic, experience, and
empirical data which have withstood the test
of time (40 years) and the system upon which
those rules are based has been validated in
several research studies. (Raskin, Barland,
Podlesny 1978; Widacki 1982; Putnam 1983;
Elaad & Schahar 1985; Patrick & Iacono
1987; Matte & Reuss 1989; Arellano 1990).

indicated that the directed-lie produced an
unacceptable percentage (22-45) of false
negatives and inconclusives. As indicated in
a previous study (Matte, 1998), it is not the
dissimilarities in the techniques (Honts &
Gordon, 1999) that are important, but those
similarities in the PCT which include the five
elements in Table 1 that may elicit a response
from the guilty examinee creating a potential
false negative result.
The DLCQ also suffers a number of
face validity problems (Matte, 1996). The
OLCQ is presented to the examinee as a
means of acquiring the examinee's physiological fingerprint of his/her lie pattern for
comparison with the relevant (crime) test
questions.
As explained in detail in a
previous study (Matte, 1998), this renders the
OLCQ as a Deception Exemplar question
which the guilty examinee is likely to consider
an equal or greater threatS to his/her security
than the neighboring relevant question.
Furthermore, the innocent examinee is
merely directed to lie to a probable-lie control
question hence the name directed-lie control
question. Therefore the innocent examinee is
not attempting deception to a control question
and thus has no reason to fear it. DLCQ
proponents apparently recognized the DLCQ's
lack of stimulating quality to the innocent
examinee, inasmuch as the OLCQ procedure
requires that "[t]he examiner emphasized the
OL questions by indicating that it is important
to determine if the person's reactions to the R
questions are the same or different from their
reactions when they lie to the DL questions."
Furthermore, "to increase the salience of their
lies to the POL questions, participants were
instructed to think of a specific instance when
they had actually committed the act embodied
in the question (e.g., broken a rule or
regulation), not to tell the examiner what it
was, and to think of it when they answered
'no'to the question during the test." (Horowitz
et al, 1997).

Proponents of the DLCQ (Honts & Raskin 1988; Horowitz, et al 1997) employ non-exclusive control questions in the
fonnulation of their directed-lie control questions. Use of the non-exclusive control question presents an additional problem
in that it includes the period of the alleged offense. For argument against its use, see Pages 290-291, Chapter 9, Forensic
Psychophysiology Using The Polygraph: Scientific Truth Verification - Lie Detection.
5

The argument can be raised that for the same reason we are not pennitted to discuss solely the relevant questions between
charts (tests) for fear of causing a false positive, we should not be pennitted to discuss solely the control questions for fear of
causing a false negative result. If the fonner can cause a shift in the examinee's psychological set, so can the latter.

6
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The routine practice of discussing the
DLCQ between charts by its proponents7 is a
clear violation of the Zone Comparison
Technique rules established by its originator
Cleve Backster, which are articulated in his
Tri-Zone Reaction Combinations Table in
effect since 1962. The Backster Tri-Zone
Reaction Combinations form the nucleus of
the Backster Zone Comparison Technique
(Backster 1999). The Backster rules support
the arguments presented in this study against
the unwarranted manipulation of the
examinee's psychological set, regardless
whether the PLCQ or the DLCQ is used,
because it violates the basic premise of the
Zone Comparison Technique which is to
determine which of the two zones (Green for
Truthful - Red for Deceptive) offers the
greatest threat to the security of the
examinee, without the introduction of any
element that might alter the examinee's
psychological set which must be self-directed
to be a valid representation of the strength
and origin of the threat. That rule states that:

admissions due to the examinee's
reactions to the relevant questions.
2. Should the examinee be reacting
to the control (contrast) questions only
(Combination B) there is no need for
further 'between charts' discussion of
these questions.
3. Should the examinee be reacting
to both the relevant questions and the
control (contrast) questions (Combination D), further direct discussion of
these questions could be counterproductive. In a more subtle fashion the
examiner should reduce the intensity of
these questions through a more indirect
approach.
4. Should the examinee show no
reaction to any of the questions
(Combination H) it would then be proper
to attempt to stimulate reaction to the
control (contrast) questions by directly
discussing these questions between
charts. (Backster 1998a)

"After formulation and discussion of
control (contrast) questions during the
pre-test interview, further routine
discussion of these questions will be
avoided except as dictated by principles
outlined in our Zone Comparison
Indication-Remedy table.

Note: In item 3 above, the subtle approach
used is to first discuss with the examinee a
cosmetic change to the irrelevant (neutral)
question or even the symptomatic question( s).
Then the relevant questions are reviewed
followed by the changed control question( s).
In that manner, the control questions are not
singled out. (Backster 1998b)

1. Should the examinee be reacting
to relevant questions only (Combination
A), there is no need for further
stimulation on the control (contrast)
questions
through
between-charts
discussion.
The adequacy of these
questions can be verified by obtaining
additional admissions following the last
chart collected on that same target issue
and prior to seeking target issue

It should be understood that the
concept of the Control Question Technique is
for the examinee to be psychologically primed
during the pretest interview to choose for
himself/herself which type of test questions
are most threatening to him/her, the control
(comparison) questions or the neighboring

Honts & Gordon (1999) state that "both relevant and DLC questions were reviewed between each chart (as was standard
practice at the University of Utah for probable-lie control question tests; see Honts, 1998). n However both studies by Honts &
Raskin (1988) and Horowitz, Kircher, Honts & Raskin (1997) reflect that only the control questions (CQs and DLCQ) were
reviewed between each chart or repetition. There is no mention in either of aforesaid studies of any review of the relevant
questions between each chart or repetition. However, in State of Montana v. Gordon, Jefferson County Court, Case No. D.C.
97-1541, Honts discussed all four relevants in a single sentence, while each of the three DLCQs was discussed individually
(Abrams 1999), hence placing greater emphasis on the DLCQs than the relevants thus redirecting the guilty examinee's
psychological set onto the DLCQs. This manipulation of the examinee's selective attention process also has the effect of
increasing mental exercise related to the DLCQs for both the guilty and the innocent, which has been shown to effect a
corresponding autonomic response. (C. D. Lee 1953; Boiten 1993; S. Bongard, J. S. Pfeiffer, M. Al'Absi, V. Hodapp, and O.
Linnenkemper, 1997).
7
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relevant questions, and this is subsequently
determined by the physiological responses
recorded on the polygraph charts during the
administration of the psychophysiological
veracity
(PV) test(s).
Therefore, any
discussion of the test questions between the
conduct of the polygraph charts (tests), only
serves to upset the delicate balance between
the control and relevant questions upon
which the examinee's psychological set is selffocused. The only exception to this rule is
when remedial action is necessary to correct
an ineffective or malfunctioning control
question as articulated in Backster's rules
above.

process, it can also cause false negative
results, inasmuch as the guilty examinee's
psychological set, perhaps already focused
onto the DLCQ due to its perception as a
relevant Exemplar of Deception Question, will
now be further enforced by its discussion.
The Potential Response Elements
(PRE) reflected in Table 1 were taken from an
all-inclusive list of potential variables whose
psychological sources have been identified,
classified, discussed and addressed in
Chapter 9, Forensic Psychophysiology Using
The Polygraph (Matte, 1996). Even if other
Response Elements capable of eliciting a
response from the examinee were found, it
would not delete or eliminate those five
Potential Response Elements identified in
Table 1 which are capable of eliciting a
response from the guilty examinee. Any of
those five PRE's can cause a false negative.

The need for the DLCQ to be
continually re-emphasized during the conduct
of the examination due to its weakness as a
control question, may serve to strengthen it in
order to avoid false positive results, but in the

Table 1
Comparison Of PLCQ And DLCQ Potential Response Elements
Focus of Psychological Set and Potential
Response Elements
Subjects:

Innocent

Innocent

1. Fear of Detection

Yes

No

No

No

2. Fear of Error

No

No

Yes

No

3. H ope of Error

No

No

No

Yes

No

No

No

Yes

No

No

Yes

Yes

6. Perceived Threat of Past
Offense Reflecting on Capacity
to Commit Current Offense

Yes

No

No

No

7. Shame-Embarrassment

Yes

No

No

No

8. Perceived Relationship with
Relevant Question

No

No

Yes

Yes

9. Invitation to Countermeasures

No

No

No

Yes

4. Fear of Physiological
5. Perceived as Threat to
Outcome of Test

Total Affirmatives

3

Potential Errors
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would be presented to them in an actual PV
examination.

The nine Potential Response Elements
listed on the previous page which were taken
from Table 1 Comparison of PLCQ and DLCQ
Potential Response Elements (Matte, 1998)
which is included herewith also as Table 1,
reflect five instances when the DLCQ may
elicit a response from a Guilty examinee
resulting in a potential false negative. The
following study examines those potential
response elements to determine their validity
by simulating a PV examination setting using
117 participants in the role of guilty
examinees. Each guilty examinee is then
debriefed to determine the focus and strength
of their psychological set on each of the
potential response elements.

The questionnaire in this study
deliberately invites intellectual decisions
which may generate emotions. Real-life case
participants also have to make intellectual
decisions which may generate emotions which
in actual cases are then recorded and
evaluated.
In this study we were only
interested in the thought processes and
attitudes present when making those
intellectual decisions. We were not interested
in the emotional response that may follow on
the test, but only in the intellectual decision
that preceded it, and there is no reason to
believe that they would be any different in
either circumstance. We doubt that Question
8, for instance, would elicit a different
response from a guilty participant in a real-life
case, to wit: "As a Guilty examinee, if you
knew how to use a physical or mental
countermeasure, would you have employed
one when asked the Directed-Lie Questions 3
and 4 during the test? Yes? or No?"

There are a variety of analog
(laboratory) studies.
There are those
traditional analog studies of polygraphy that
are designed to measure the accuracy of a
polygraph technique by recording the
strength and direction of an examinee's
autonomic responses to pre-selected relevant
and control questions.
Obviously the
strength of the autonomic responses are
expectedly less in analog studies than they
would be in field studies where the real
presence of fear of detection is operant. The
lack of any fear of error by the innocent in
analog studies which may be present in field
studies is also recognized.
The potential
anger element is usually not present in field
studies when the tests are properly
conducted, inasmuch as in common practice
it is recommended that no test be conducted
when the emotion of anger is present and
cannot be eliminated. It is in that context
that this first author has in the past made
note of the significant differences between
analog and field studies.

The pretest interview including the
review of the control and relevant test
questions was included in the preparation of
each participant. Furthermore, the questions
presented in the questionnaire pertain to
events occurring during the pretest interview,
prior to the conduct of the test wherein the
physiological data would be collected. Thus
there is no reason to believe that the
participants would provide an evaluation of
their thought processes and attitudes
regarding the nine potential response
elements and in-between chart discussion of
the DLCQ, embodied in the questionnaire,
that would be significantly different than their
evaluation of those PRE's in a post-test
interview of real cases. Furthermore, posttest interviews in real cases might produce
false answers from guilty suspects, whereas
in the instant analog study, the guilty
participants had absolutely no motive to lie to
any of the questions in the questionnaire.

However, the present study differs
from traditional analog studies in that it is not
recording and measuring the participants'
physiology, nor is it attempting to determine
the accuracy of a PV examination technique.
This study is designed to determine the
thought processes and attitudes of each
programmed guilty participant regarding each
of the nine potential response elements
identified in Table 1, and the effects of
discussing the directed-lie questions between
charts (tests), based on the same facts that
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The whole purpose of this study was to
determine the validity of the Potential
Response Elements reflected in Table 1, plus
Question #9 regarding the effect of discussing
the DLCQ between charts. Thus the task was
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set onto the comparison questions, including
between-chart discussion of DLCQ's, as
explained previously. Without this psychological manipulation, which DLCQ proponents
find necessary to strengthen an otherwise
weak comparison (control) question, the
majority of innocents' autonomic responses
would be on the relevant questions consistent
with their initial perception of the threat
offered by the two zones. Thus the above
could be construed as further evidence of the
corruptive power of the DLCQ's methodology
on the psychological set of the examinee.

to construct questions that revealed the
thought processes and attitudes dealing
specifically with those elements set forth in
Table 1 plus the issue in question #9. The
questions had to be simple to understand,
direct, and reflective of the choices available
in a real-life situation.
The issue of
spontaneity of response is moot because none
of the PREs covered in the questionnaire
would elicit a
spontaneous response
inasmuch as the pretest interview usually
lasts approximately one hour in which all of
those intellectual evaluations would be made
regarding each of the PREs. Question #9, not
dealing with the nine PRE's, is the only
question that queries the participant with the
thought processes/ attitudes regarding a
specific event occurring between the
collection of chart data On that issue, it is
interesting to note that Horowitz et al (1997)
reported that "[p]articipants rated how
strongly they thought they had reacted to the
questions during the test ... Innocent participants reported that their reactions to
comparison questions were significantly
stronger (M=3.6) than their reactions to R
questions (M=4.7) t(59)=3.96,p<.01, and
Guilty participants showed the reverse
pattern (comparison M=3.9, R M=2.8),
t(59)=4.34,p<.01. All findings were consistent
with the results of analyses of physiological
activity."

Method
Participants
Eight
groups
of
participants,
consisting of 69 males and 48 females,
totaling 117 were recruited from the states of
New York, California and Indiana.
The
participants were adult college students,
business people, a social group, industry
personnel, and students at a technical schoo1.
The demographics of each group are reflected
in Table 2.
Procedure
Each participant was to take on the
role of a person who had committed a larceny
of $15,000.00 from the office safe at his/her
workplace, and the participant was the prime
suspect inasmuch as the other two employees
having the combination to the safe had
passed a Psychophysiological Veracity (PV)
examination. The participant/ suspect was
offered a deal by the district attorney that if
the participant agreed to submit to a
polygraph examination and was found to be
truthful regarding the target issue, the
pending charges would be dropped. However,
if the test results indicated deception or
he / she refused to be tested, then the
participant/ suspect
would
be
formally
charged. Hence each participant (guilty of the
crime of larceny) agreed to submit to a PV
examination.

Inasmuch as the nine PRE's do not
solicit feedback regarding their analysis of
physiological activity, the issue of selfreporting being a true reflection of internal
psychological processes is not relevant to this
study. Nevertheless, it is interesting to note
that Horowitz, in a Post-test Questionnaire,
had the participants rate "the importance of
each test question in determining the
outcome of the test" and found that,
regardless of guilt or test structure or their
interaction, participants rated Relevant
questions as more important than control
(comparison) questions. Nevertheless, the
majority of Innocents responded more to the
control
questions,
exhibiting
selective
attention, in TDL, PDL and PL test groups.
However, it should be noted that the
innocents responded more to the comparison
questions due to the DLCQ methodology'S
routine manipUlation of their psychological
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An explanation of the pretest interview
and collection of the physiological data with
the polygraph instrument was explained to
each group of participants. The polygraph
test questions were then reviewed with each
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Table 2
Demographics
Validation of Potential Response Elements in DLCQ
Number of
Participants

Gender

Age

Race

Range

Education
Range

Previous
Polygraph

* Denotes that these participants were previously administered a Pre-Employment polygraph
examination at some time in their life.

** Denotes that these participants were previously administered a Specific-Issue polygraph
examination at some time in their life.

group of participants, including the directedlie control questions. However, the term
"Control" was omitted from the description of
the term "Directed Lie Question(s)" to
replicate an actual PV examination where the
term "Control" question would not be used.
Each group of participants was then issued a
questionnaire reflected on the following page,
containing the nine potential response
elements plus a question regarding the effect
of discussing the DL question(s) between
charts.
They were then asked to place
themselves in the role of a guilty examinee
who had in fact stolen the $15,000.00 from
their employer, and they were now each being
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administered a PV examination.
The
participants were also informed of the
meaning of the term "countermeasures" as
used in the questionnaire. The first page of
the questionnaire sets forth the scenario and
lists the two relevant test questions, followed
by the two directed-lie test questions. That
first page also sets forth the advice and
instructions normally given to the examinee
when introduced to the directed-lie questions.
The participants/ examinees were also advised
of the reliability requirement that necessitates
the administration of three charts or
repetitions of the test questions, with a few
minutes' break in between each chart, at
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instructions in the paragraphs marked with
an asterisk on the first page of the
questionnaire were taken almost verbatim
from a study on the directed-lie by Horowitz,
et al (1997).

which time the directed-lie questions are
again discussed with them. (See questionnaire for details).
The participants were asked to read
the first page of the questionnaire, and if
there were no questions regarding the
information contained therein, to proceed and
circle their answers to the nine questions
contained in the questionnaire.
The

Each group proctor (not the authors)
then collected the questionnaires, and placed
his/her initials on each one to authenticate
them, before releasing them to the authors.

QUESTIONNAIRE
© 1998 by James Allan Matte, Ph.D.

You are Guilty of stealing $15,000.00 from your employer and are now submitting to a
psychophysiological veracity (PV) examination using the polygraph. Please answer each of the
following questions as if you were in fact Guilty of the crime.
The two relevant test questions on the test are as follows:
1.
2.

Did you steal that $15,000.00 from your place of employment?
Regarding that $15,000.00 discovered missing from the safe at ABC Market on 20 July
1998, did you steal that money?

The two Directed Lie Questions on the same test are as follows:
3.
4.

In your entire life, did you ever steal even one thing?
Have you ever told a lie?

Note: The procedure is that you are directed to answer "NO" to both of the above Directed-Lie
Questions, without revealing any information or admissions to the polygraphist.
*You were advised during the pretest interview when the Directed-Lie Questions were reviewed
with you, that it was necessary to include these questions that both you and the examiner knew
were being answered with lies. It is important to determine if your reactions to the relevant
(crime) questions are the same or different from your reactions when you lie to the Directed-Lie
Questions.
*You were also advised that these questions would make it possible to ensure that you would
continue to react appropriately when lying and when being truthful during the test. To increase
the salience of your lies to the Directed-Lie Questions, you are instructed to think of a specific
instance when you have actually committed the act embodied in the question, not to tell the
examiner what it was, and to think of it when you answer "NO" to the Directed Lie during the test.
As a matter of procedure, the test containing the above relevant and directed-lie questions was
administered to you three times, with a few minutes break in between each test to allow your arm
wrapped with a blood pressure cuff to return to normal. In between those charts or repetitions
during the aforesaid break, the polygraphist discussed with you again only the Directed-Lie
questions and asked you if the Directed-Lie questions were clear and if you were aware that you
were lying when you answered them.
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Questions:
1.

Inasmuch as you were directed to lie to questions 3 and 4 above and the polygraphist does
not want you to make any admissions regarding those directed-lie questions, did you have
any "fear of being detected in a lie" to either of these two Directed-Lie Questions?
Circle one: YES
NO

2.

As a Guilty examinee, were you "Afraid" or were you "Hopeful" that an error (misdiagnosis)
would be made on the test regarding either of the above Directed-Lie Questions 3 and 4?
a. Circle Yes or No: Afraid
YES NO
b. Circle Yes or No: Hopeful YES NO

3.

As a Guilty examinee, were you afraid that a physiological comparison would be made
between your known-lie to the Directed-Lie Questions (# 3 & 4) and the two relevant
(crime) questions numbered 1 and 2 above?
Circle one:
YES
NO

4.

a. As a Guilty examinee, did you perceive the Directed-Lie Questions as a threat to the
outcome of the test in that it would help identify your lies to the relevant (crime)
questions?
Circle one:
YES
NO
If your answer is YES, please answer (b) below:
h.

Did you consider the Directed-Lie Questions to be:

Circle one:

(1) of a lesser threat than the Relevant Questions?
(2) of an equal threat to that of the Relevant Questions?
(3) of a greater threat than the Relevant Questions?
5.

As a Guilty examinee, did you think that the Directed-Lie Questions would expose similar
prior offense (s) that you have committed which might suggest that you committed the
current offense?
Circle one:
YES
NO

6.

As a Guilty examinee, did you experience shame-embarrassment at being directed to lie to
questions 3 and 4?
Circle one:
YES
NO

7.

As a Guilty examinee, did you perceive any relationship or connection between the
Directed-Lie Questions 3 and 4 and the Relevant (crime) Questions 1 and 2?
Circle one:
YES
NO

8.

As a Guilty examinee, if you knew how to use a physical or mental countermeasure, would
you have employed one when asked the Directed-Lie Questions 3 and 4 during the test?
Circle one:
YES
NO

9.

When the Directed-Lie Questions were reviewed and discussed with you again between the
administration of the tests (charts), did the fact that only the Directed-Lie Questions were
again reviewed with you in between the tests (charts), increase, decrease or have no effect
on your apprehension about those Directed-Lie Questions?
Circle one:
a Had no Effect.
b. Increased Apprehension.
c. Decreased Apprehension.
UUUUUUUUUUUUAUUU
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each group. The answers for each group were
then totaled and its percentage reported.

Table 3 reflects the answers provided
to each question on the Questionnaire for

Table 3
Group DLCQ Questionnaire Results
Questions & Participant Answers

Questions & Participant Answers

Note: Percentages were rounded to the nearest whole number.
Some total responses in 4 b have a deficit corresponding to the negative responses in 4a.
Only affirmative answers in 4a require a response in 4b. See Questionnaire.
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Table 4
Data Analysis of Group DLCQ Questionnaire Results
Goodness of Fit Chi-Square Test
Question
Observed
4#

Expected

Chi-Sq

Answer

o - ObselVed, E

p= < .0001

Relates to Table 1
Potential
Response Element
Number

- Expected, DF - Degrees of Freedom, Chi Sq - Chi-Square value, p - probability

For the data in all questions (1 thru 9) the p < .0001 indicates that this is not a chance
difference, but is a significant difference for all responses to all of the questions.
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embarrassment at being directed to lie to the
directed-lie questions, validating PRE number
7. Ninety-five percent of the guilty participants perceived a relationship and connection
between the directed-lie questions and the
relevant (crime) questions, validating PRE
number 8. Eighty-nine percent of the guilty
participants would use a physical or mental
countermeasure when asked the directed-lie
question(s) during the PV test, validating PRE
number 9. In addition, 82% of the guilty
participants indicated that the discussion of
the directed-lie questions between the
administration of the tests (charts) would
increase their apprehension about the
directed-lie
questions,
which
supports
Backster's Zone Comparison Technique Rules
contained
in
his
Tri-Zone
Reaction
Combinations Table appended to this study,
of which certain relevant combinations are
articulated in the body of this study.

Results
The results of this study support the
construct validity of all nine Potential
Response Elements for the directed-lie control
question contained in Table 1. The data in
Table 2 reflect that 90% of the participants in
the role of guilty polygraph subjects in this
study did not have any fear of detection to the
directed-lie questions, validating Potential
ResponSe Elements (PRE) number 1. Only
6% of the Guilty participants in this study
feared an error would be made regarding the
directed-lie as opposed to 93% of the guilty
participants who were hopeful an error would
be made regarding the directed-lie questions,
validating PREs number 2 and 3. Ninety-one
percent of the guilty participants were afraid
that a physiological comparison would be
made between their known-lies to the
directed-lie questions and the relevant (crime)
questions, validating PRE number 4; and 91 %
of the Guilty participants perceived the
directed-lie questions as a threat to the
outcome of the PV test in that it would help
identify their lies to the relevant (crime)
questions, validating PRE number 5. Thirtyeight percent of the guilty participants
considered the directed-lie questions an equal
threat to that of the relevant questions and
48% considered the directed-lie questions a
greater threat than the relevant questions,
while only 6% of the guilty participants
considered the directed-lie questions to be of
a lesser threat than the relevant questions.
Eighty-three percent of the guilty participants
did not think that the directed-lie questions
would expose similar prior offense(s) that they
may have committed which might suggest
that they had committed the current offense,
thus validating PRE number 6. Ninety-two
percent of the guilty participants did not feel
that
they
would
experience
shame-

This study supports the assertions
reflected in Table 1 that five of the nine
elements, specifically numbers 3, 4, 5, 8, and
9,
may elicit the
guilty
examinee's
psychological set onto the directed-lie
questions with a corresponding potential
response and possible false negative test
result. It should be noted that anyone of the
aforesaid five elements has the potential of
causing a false negative. 8

Conclusion
The results of this study confirm the
conclusions of a previous study by this author
(Matte, 1998) that the directed-lie control
question lacks construct and criterion
validity" and contains a significant number of
potential response elements capable of
producing false negatives. This study further
indicates that, except for those instances

8This refutes the assertion by Honts & Gordon (1999), that Table 1 previously published in Matte (1998) and reflected in this
study "seems ~o asse~ that the emotion of fear is a necessary state for the psychophysiological detection of deception." In
fact, Table 1 lists 9 different elements which may elicit a response from the control questions (PLCQ & DLCQ).
9 ~efmitions

of face validity, construct Validity, and criterion validity may be found in Chapter 3, Forensic Psychophysiology
Usmg The Poly~aph, J. A. Matte (1?96); Chapter 3, Office of Technology Assessment (OTA) (1983). Scientific Validity of
Polygraph Testing - A Research ReView and Evaluation; and Psychometric theory: 3 n1 Edition, J. C. Nunnally and 1. H.
Bernstein (1994).
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where remedial action is necessary as
articulated in Backster's Tri-Zone Reaction
Combinations Table, the discussion of the

directed-lie control question between charts
(tests) is a prescription for false negative
results.
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London & Krapohl

A Case Study in PDD Countermeasures
Peter S. London* and Donald J. Krapohl
Abstract
The prospect of subjects using countermeasures (ems) to alter the outcome of the
Psychophysiological Detection of Deception (POD; polygraph) examination has concerned
polygraph examiners for years. This paper presents a case study of a subject who planned,
practiced, and executed a combination of ems during three different POD screening examinations.
It provides a unique learning opportunity to study the source, training, and methodology of
confirmed ems used to manipulate the POD process, two POD examiners, and the physiological
tracings.

Keywords: case study, countermeasures.

purposely sending false or altered verbal
andj or nonverbal signals to influence the
receiver's (examiner) behavior assessment of
the sender (examinee). For example, persons
who deliberately alter the timing, hesitation,
pitch, and emotional expressions of their
verbal responses would be engaging in
communication countermeasures.
One
manifestation of communication countermeasures, and one used by the subject of this
case study, is the deliberate overflow of
superfluous information by the examinee to
waste time during the POD process. Like all
behavioral countermeasures, each of these
methods aim to manipulate the examiner or
examination process in some fashion, by
consuming time, misdirecting attention, or
shaping the conduct of the session.

Background
According to Barland (1994), ems are
deliberate techniques that deceptive subjects
use in an attempt to appear non-deceptive
when physiological responses are being
monitored during a POD examination.
Barland classifies them into three primary
groups: (1) physical (controlled respiration,
movements, and self-induced pain); (2) mental
(rationalization,
dissociation,
relaxing
thoughts, and hypnosis); and (3) pharmacological, which includes topical chemicals
(antiperspirants, transparent glue, and hand
lotion
applied
to
the
fingers)
and
pharmaceuticals (tranquilizers, stimulants,
over-the-counter drugs, and prescription
medications).
Krapohl (1996) identified a
fourth
category
called
"behavioral
countermeasures." This category focuses on
an examinee's attempts to affect the
interpretation of the POD data or the conduct
of a POD examination through manipulation
of the examiner or the examination process.

Polygraph countermeasure instruction
is nothing new, and has appeared in the press
since at least the early 1940s. However, such
information is much more widely available in
recent years with the explosive growth of
information technology. There are at least
two we bsites on the Internet dedicated
exclusively to offering polygraph em instructions, if the prospective em student is willing
to purchase their book. In addition, there

The authors propose an additional em
within Krapohl's behavioral countermeasures
framework to encompass
"communication
countermeasures."
This strategy involves

"The name Peter S. London is a pseudonym for a federal polygraph examiner who conducted the case in this report. His true
name is being withheld for reasons of security. For reprint requests, write to Donald Krapohl, P.O. Box 10342, Ft. Jackson,
SC 29207.
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examiner, he said he had felt uncomfortable
over how easily he elicited sensitive
information from John.
When asked to
pinpoint what bothered him, he paused and
said, "I cannot put my finger on anything
specific, but something was just not right."

John was encouraged to talk more about
himself, new information began flowing out,
but much of it sounded superficial. London
started probing John's academic background
on conducting research, writing reports, and
the process of publishing in a peer reviewed
journal.
It soon became clear that John
lacked a depth of experience or knowledge
base expected of someone with an advanced
degree.

PDD Testing (Third Session)
Examiner London greeted John in the
waiting room on the day of his third PDD
examination and escorted him to the testing
room. After talking for a few minutes, the
session began by filling out the necessary
testing forms. London asked John to talk
about himself, which he proudly did without
hesitation. He shared a few details about his
childhood and quickly moved to his military
career. As a former military officer he was
particularly fond of serving as a general's aide.
John quickly caught the examiner's attention
when he began talking about assessing
people. His duties were more involved than
expected. When John escorted the general to
meetings, he would sit in the audience and
secretly assess each speaker's verbal and
nonverbal communication.
Afterward, he
briefed the general on who he believed was
truthful and who was deceptive. As John
explained his skills in detecting verbal and
nonverbal communication, a pretentious
demeanor began to emerge. This may have
been the source of the first examiner's
feelings of discomfort.

London confronted John on the source
of his degree and eventually discovered that
John had lied about earning an advanced
degree from an accredited university. Years
ago he received an honorary advanced degree
from an organization, and has since misled
the business and scientific community into
believing it was awarded academically. John
looked embarrassed and London sensed the
timing was right to ask the next question.
With a complimentary expression, London
stated, "John, you manipulated the first
examiner, didn't you?" John stared back for a
few seconds, smiled and replied, 'Yes, he was
good at getting information and I gave him
enough to keep him busy." After discussing
John's admission, the next question to him
was "Are you manipulating me now?" John
looked surprised by the question, but offered
assurances that he was not, and had no
intention of doing so during the interview.
Following the pretest, John sat quietly
in the chair as the sensors were placed on
him. On the first chart, John's breathing
appeared to be slow, but not uncharacteristic
of other subjects tested in the past. There
were no notable responses until the examiner
asked the first comparison question (CQ)
(3C6) (see Figure 1). The cardiograph and
electrodermal tracings started moving upward
and the response appeared normal. As the
pens continued rising beyond that expected of
a normal response, London became concerned
about its authenticity. There may be no
scientific explanation for the sense that
something was wrong, other than the
response was simply out of proportion with
the general trend of other responses. London
continued presenting the test questions, and
when asked the next CQ, (C9) (see Figure 1)
there was no response.
This seemed odd
because if John's psychological set was truly

To find out how much John really
knew about assessing and interpreting
human behavior, the author asked a few
questions that required more than general
answers. He responded accurately and knew
more than anticipated. The interview slowly
turned into a "cat and mouse" game as John
started asking questions to test London's
knowledge on the same topic.
London
answered a few questions because it seemed
to give John a sense of satisfaction and
control.
Most examiners insist on
maintaining control during an interview and
would probably balk at the idea of deviating
from these standard procedures. The present
authors generally share this philosophy but
have learned that control is often a
perception, and if temporarily relinquished to
entice a subject's bravado, it can be a
powerful tool. So was the case with John. As
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John related that when he found out
that he was scheduled for a third POD test, he
decided to learn everything he could about
the process.
He read articles, books, and
searched Internet databases for
POD
literature.
He even tried to purchase a
polygraph to set up a laboratory for practicing
Cms. John could not locate an instrument for
sale but did buy a blood pressure cuff and
sphygmomanometer assembly to use for
practicing Cms.

on the comparison questions, where was the
response to C9?
From the beginning of Chart II, (see
Figure 2) examiner London watched John
closely to see if he was doing anything to help
create responses. John did not appear to
move, and there were no indications that he
was manipulating his responses. When he
was asked 3C6, the response looked like a
mirror image of 3C6 on Chart I.
Now there
were two identical responses to the same
question 3C6 (see Figures 1 and 2) and
different from any other question on the test.
London suspected that John was creating the
responses but needed more evidence. On
Chart III, (see Figure 3) John reacted again to
3C6 with the same intensity and appearance
as on Chart I and II. It was clear now that
John was practicing Cms, but still there was
no sign of any physical movement. London
wondered how long John could keep
manufacturing a response at 3C6, so it was
asked again on Chart III. Once more John
created a response similar to the previous
ones on 3C6.

John's primary source of information
and inspiration came from a manual he found
on the Internet. The manual was called "How
to Sting the Polygraph," and he purchased it
for $40.00 from the author, Doug Williams.
According to Williams' recent website (2 Jan,
1999),
(http:J /209.238.44. 143/index.html)
Williams states: "I have helped thousands of
people since 1979, I train hundreds of people
every month, and I am confident that if you
follow my instructions, you will be able to
produce a 'truthful' chart. The manual is
frequently updated with current information,
and teaches you how to contol (sic) every
tracing." It also covers lessons on identifYing
POD test questions and formats, techniques
to manipUlate pneumograph and cardiograph
responses, and counter-interrogation techniques.
Furthermore, Williams encourages
his clients to practice "stinging the polygraph"
by having a friend recite relevant and
comparison questions under
simulated
testing conditions.

Considering the evidence, London
confronted John on purposely using Cms
during testing. Since it was still unclear how
he produced the Cms, London decided to use
a direct approach without mentioning terms
associated with Cms, or trying to guess what
he was actually doing. John would be looking
for an interrogation weakness and certainly
take advantage of any vague accusations.
After removing the sensors, London sat down
in a chair next to him.

John studied the manual for weeks.
He learned how to control his breathing to
produce a normal inhaling and exhaling
pattern.
He also discovered how to
manipulate the cardiograph tracings by
tightening his anal sphincter muscle which,
according to the manual, causes the pen to
rise. When he finished studying the manual,
he called Williams to discuss comparison and
relevant questions, and how they were used
during testing. After months of preparation,
he designed a simple plan to manipUlate the
POD process. His first task was to distinguish
between relevant and comparison questions
during the pretest. After identifYing the CQs,
he listened for them during the test. When a
CQ was asked, John slowly bit down on his
tongue and/ or tightened his sphincter

"John, I know what you are doing,"
London said firmly. John paused silently and
then began his denials with poor verbal
responses and behaviors often associated
with deception. London used a host of logical
themes while avoiding any reference to a
specific Cm. After a while, John admitted he
used a combination of Cms by biting his
tongue and contracting his sphincter muscle
each time he was asked 3C6.
He also
admitted to being involved in several criminal
offenses that cannot be discussed in this
paper.
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muscle. See Figures 1-3, question 3C6 for
reactions. During the pretest, John did not
recognize C9 as a CQ, which explains the lack
of controlled response to any of those
questions. Williams also told John never to
look at the examiner between charts because
this was a sure sign of deception.

information that is inaccurate, or presents a
negative view shared by some unscholarly
academics (see Devitt, Honts & Vondergeest,
1998, for a review of bias against POD).
Therefore, examinees who mention during the
pretest that they learned about the POD
process on the Internet should not be
scrutinized or accused of wrongdoing.
Instead, what the examinee found on the
Internet should be discussed so the examiner
can evaluate the information, as well as the
examinee's motivation for searching the
Internet.
Furthermore,
asking
nonaccusatory questions would provide the
examiner an opportunity to evaluate the
examinee's verbal and nonverbal behavior
when discussing the scope of information
they read on the Internet.

Conclusion
This case study identified and
examined a combination of well-planned Cms
used to alter the natural outcome of the POD
process. The most obvious Cm used was
physical, and consisted of John biting his
tongue and tightening his sphincter muscle
during each asking of the same CQ. What
triggered suspicion of John's Cm responses
were their unnatural appearance when
globally compared to all the questions on the
test. Furthermore, the Cm responses lacked
habituation over several presentations and
showed little variance in response patterns.
John had hoped to augment his physical Cm
with a complex collection of behavioral Cms; a
combination of running out the clock with
useless information and the manipulation of
the examiner's impressions of him through
purposeful verbal and nonverbal cues.
Fortunately, in the end John's extraordinary
effort was not rewarded with a government
position of high trust.

We must recognize that the prospect of
taking a POD examination generates anxiety
within many people, and they will seek to
learn more about the process. Through many
avenues they become exposed to an array of
conflicting
information
regarding
PO 0
reliability and validity. Eventually they may
even become unsure about the fairness of the
testing process.
By understanding the
process they hope to maintain some level of
personal control.
Unfortunately, honest
persons seeking to learn about POD will also
discover handbooks such as "How to Sting the
Polygraph" which provides a faulty argument
that they must employ Cms to protect
themselves from organizations using POD. A
person having some innocuous incident in his
life may be encouraged to lie and use Cms
because his perception of the POD process
was influenced by erroneous or misleading
claims about POD validity and reliability
(Devitt, Honts & Vondergeest, 1998). As POD
examiners, it is our responsibility to have the
knowledge and skills to identify Cms and
evaluate the examinee's true motivation for
using them. How many examinees have been
denied employment, or had their career
tainted because they were swayed to use Cms
discovered in homespun handbooks such as
"How to Sting the Polygraph"?

Since this case, London has worked
several other confirmed Cms cases and
presented them as case studies to various
gatherings of POD examiners.
From the
feedback received during the conferences,
those examiners who have suspected
examinees of using Cms were reluctant to
probe the issue because they lacked
substantial
evidence
and
a
suitable
interrogation strategy. This suggests a need
for practical hands-on training for examiners
on detecting Cms, employing validation
procedures,
and
developing
effective
elicitation and interrogation strategies for
handling Cms.
In today's information age we should
expect that examinees have searched the
Internet for POD literature written by
proponents and opponents of POD testing.
Unfortunately, they will be influenced by

Polygraph, 1999, 28 (2)

The other category of individuals using
Cms is, of course, the group we are most
eager to identify -- those who want to conceal
illegal activity or behaviors detrimental to
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the buyer, understanding the strategies
taught by Williams and others in the "beat the
system" business (ie, POD Cms, defeating
drug tests, false identifications, etc.) will
benefit POD examiners. We encourage all
examiners to invest time reading POD
material on the Internet to uncover the same
information that most examinees will find
when preparing to undergo POD testing.

national security or community safety. Cm
author Doug Williams, purportedly stricken
by his conscience for the crimes he committed
as a POD examiner for a law enforcement
agency, claims to want to protect the
innocent. One can only speculate what
proportion of his customer base is genuinely
motivated to pay $40.00 simply to prove
innocence. Regardless of the motivation of
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PolyScore 3.3 and Psychophysiological Detection of Deception
Examiner Rates of Accuracy When Scoring Examinations from
Actual Criminal Investigations
N. Joan Blackwell
Abstract
A stratified random sample of 200 confirmed examinations were scored using PolyScore 3.3. Three
experienced psychophysiological detection of deception (PDD) examiners scored the 100 Zone
Comparison Test (ZCT) examinations, and three PDD examiners scored the 100 Modified General
Question Test (MGQT) examinations, using a 7-position scale. The scores were converted to 3position scale for comparison. PolyScore had an overall level of accuracy of 90.9% when scoring the
ZCT examinations, but was less accurate when scoring the MGQT examinations. The PDD
examiners had an overall level of accuracy of 82.3% and 73.3%--using the 7- and the 3-position
scoring scales, respectively when evaluating MGQT examinations, but were less accurate on ZCT
examinations. A test for the significance of proportion differences was performed on the accuracy
data and the differences between numerous comparisons were statistically significant. All computed
Kappa values assessing the interrater agreement for the two groups of examiners were statistically
significant. Finally, the proportion of concurrence between individual examiners, ranged from
76.8% to 81.0% for the ZCT examinations, and 78.8% to 92.0% for the MGQT examinations when
using the 7-position scoring scale. Concurrence was lower when using the 3-position scoring scale.
Keywords: 3-position scoring scale, 7-position scoring scale, computerized scoring algorithms,
PolyScore, psychophysiological detection of deception (PDD).

For more than fifty years, the data
resulting from modern-day physiological
detection of deception (PDD) examinations
have relied upon the human interpretation of
physiological data. As with any evaluation
system which bases its decisions on the
effectiveness of such a markedly subjective
process, the PDD field has been troubled by an
ever increasing number of critics from the
scientific community--Furedy (1985, 1987),
Iacono (1991), Lykken (1981, 1986, 1988,
1991), and Raskin (1979, 1988)--to name just
a few. The advent of computerized polygraph
systems within the last decade, however, may
have given rise to a new class of interpretive
process, which could help to quiet the debate

regarding the credible and dependable scoring
of the PDD examination.
One such
interpretive process is the computerized
scoring algorithm.
PolyScore 3.3 is an
example of such an algorithm. This study was
conducted in order to assess and compare the
level of accuracy generated by the PolyScore
3.3 algorithm and a representative group of
certified PDD examiners.
PolyScore 3.3 is a user-friendly,
personal computer software package designed
to eliminate subjectivity from the process of
scoring and interpreting PDD examinations.
The scoring algorithm, which is based on a
logistic regression model, was developed by the

The author wishes to express appreciation to the following organizations for providing manpower and resources in support
of this research: the Air Force Office of Special Investigations, the Defense Investigative Service, the Department of Defense
Polygraph Institute (DoDPI), the Naval Criminal Investigative Service, and the U. S. Army Criminal Investigations Division.
Special thanks are extended to the examiners from each of those agencies who blind scored the examinations for this
project, as well as, to the DoDPI staff members Ms. Joan Harrison-Woodard, Ms. Edna Knox, Ms. Charlene Stephens, and
Ms. Rose Swinford for their roles in project coordination and/or data management.
This study was supported by funds from the DoDPI as project DoDPI96-P-0001. The views expressed in this report are
those of the author and do not reflect the official policy or position of the Department of Defense or the U. S. Government.
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Johns Hopkins University Applied Physics
Laboratory (APL) under contract to the
National Security Agency (NSA). The prototype
system, known then as the Polygraph
Automated Scoring System (PASS) - Version
2.0, was first made available for research
purposes in early 1993, with the public release
of PolyScore 2.3 coming less than a year later.
In the intervening years, APL has continued to
make refinements to the PolyScore algorithm,
as evidenced in each subsequent release of the
scoring software.

process. The same test, scored using the
same criteria, will generate the same results,
time and again.
As mentioned earlier, a
comparable statement cannot always be made
when discussing a test scored by humans.
Though Kircher and Raskin (1988)
found no significant differences between
computer and human evaluations when
scoring mock crime data, they did make a
distinction in their findings by comparing a
computer's capability to that of an "expert"
human interpreter. Kircher, et al., (1988) did
not specify what constitutes an "expert,"
however, it should be clear that while certainly
qualified, not all field examiners currently
conducting PDD examinations could be
considered to be experts. Logic dictates that
within a typical agency, at any given time,
there will be working examiners exhibiting
varying levels of training, expertise, case
resolution experience--and subjectivity.

The
scoring
software
works
in
conjunction with the Axciton Computerized
Polygraph (Axciton Systems, Incorporated,
Houston, TX), and the Lafayette Computerized
Polygraph (Lafayette Instrument Company,
Lafayette, IN).
Both are stand-alone PDD
systems which record the physiological data
(i.e., respiration, electrodermal and cardiovascular) collected during a PDD examination.
PolyScore, in turn, uses that physiological
data to produce an overall "probability of
deception" for the examination (Johns Hopkins
University Applied Physics Lab, 1996).

The PolyScore algorithm was developed
and "trained" on polygraph examination data.
Though a set of mock crime data was used as
the test case early in the algorithm's
development, APL researchers soon recognized
that they were able to produce much better
accuracy rates when using "live" data (i.e.,
data which had resulted from actual criminal
investigations). Use of the field cases rather
than the laboratory-generated mock crime
data presented a distinct problem, however;
the ground truth information, (i.e., whether
the person being tested was guilty or innocent
of the crime) necessary for accuracy
assessments was not readily available in the
field cases.

Similarly, PDD examiners use the same
channels of physiological data to generate a
decision of deception indicated (DI), no
deception indicated (NDI), or inconclusive
(INC). Both the PDD examiners and PolyScore
3.3 use a set of rules, or interpretation
guidelines, to arrive at a decision, however, the
analysis methods used by PolyScore 3.3 differ
from those used by PDD examiners (Johns
Hopkins University Applied Physics Lab, 1996;
DoDPI, 1995).
Additionally, based on a
combination
of
formal
training,
past
experience, agency policy, etc., the methods
used by PDD examiners also differ, to some
extent, from one examiner to another, which
potentially accounts for some of the variability
seen in blind scoring accuracy rates and
interrater
agreement
analyses
(Ansley,
Garwood, & Barland, 1984; Barland, 1972;
Ben-Shakhar, Lieblich, Bar-Hillel, 1982;
Blackwell, 1994; Forman & McCauley, 1986).

APL
remedied
that
concern
by
establishing a two-component guideline for
attributing ground truth during algorithm
development: (1) use confirmed cases (i.e.,
cases which have been resolved via the
confession of the examinee or someone else),
and (2) include cases which have been
assigned the same decision by the original
examiner
and
two
other
experienced
examiners appointed to blind score the tests
(Capps, 1993). Thus, examinations judged
either DI, NDI, or INC, were incorporated into
the test case database.
The developers
initially defined the algorithm's level of
accuracy (99.4%--INC decisions eliminated) as,

A system capable of providing accurate
decisions, while eliminating the subjectivity
factor when scoring examinations offers
obvious advantages to the PDD community.
By its very nature, a computerized scoring
algorithm adds reliability to the evaluation
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PolyScore's rate of agreement with the
decisions from both the resolved cases and the
cases evaluated by the three examiners
(Capps, 1993).

of those cases was selected for use in this
study to assess both PolyScore 3.3 accuracy
and the level of accuracy attained by a group
of experienced PDD examiners performing
what could be deemed as a quality control
(QC) role, by blind scoring the same set of
examinations.

In an attempt to confirm the rates of
accuracy achieved by APL, the Department of
Defense Polygraph Institute (DoDPI) initiated a
study using laboratory-generated mock crime
data with known ground truth.
Blackwell
(1994) found an accuracy rate of only 79.0%
(INC decisions eliminated) when scoring mock
crime data with the prototype software, PASS
2.0. It should be noted that the PDD examiner
accuracy rate was essentially the same (79.6%)
as the algorithm's accuracy rate, and that the
INC rate was 20.8% and 10.0%, respectively,
for the algorithm and the PDD examiners.

Initially designed to score a specific
type of PDD examination known as the Zone
Comparison Test (ZCT), PolyScore has since
been adapted to score other tests formats,
such as the Modified General Question Test
(MGQT).
Both formats are categorized as
control question tests (CQT), and have been in
widespread use within the PDD field since
their development in the 1960's (OTA, 1983;
DoDPI, January 1994; DoDPI, November
1995). As a result, examinations using both
the ZCT and the MGQT were selected for use
in this study.

There are inherent difficulties with
generalizing the results of mock crime cases to
those cases collected under field conditions.
Due to an inability to create sufficient stressinducing consequences for everyone involved
in a controlled laboratory mock crime
scenario, the occurrence of a certain
percentage of false decisions is inevitable
(Ansley,
Garwood,
&
Barland,
1984).
Therefore, neither the algorithm, nor the PDD
examiners were expected to attain the level of
accuracy normally associated with the
performance of their respective tasks; however,
the accuracy rates for both the algorithm and
the
PDD
examiners
was
lower
than
anticipated.

The primary intent for conducting the
study was to use the
resulting data to
quantify the level of benefit to be gained by
utilizing an automated scoring system such as
PolyScore 3.3. The author hypothesized that
there would be no statistically significant
difference between the various comparisons of
accuracy attained by PolyScore 3.3 and the
PDD examiners (i.e., PolyScore 3.3 accuracy
compared to examiner accuracy [innocent,
guilty, and overall], and interrater agreement
for both the ZCT and the MGQT test formats).

Method

A second DoDPI study examined the
effects on accuracy caused by the various
refinements to the PolyScore system. Using
the data set from the original research project,
the examinations were scored by four versions
of the algorithm: 2.0, 2.3, 2.9, and 3.0. While
many accuracy calculations did improve when
scored with each subsequent version--to
include surpassing the overall accuracy rate of
the original examiner--the results were still
not equivalent to the percentages obtained by
APL when using "live" data (Blackwell, 1995).

During this study, three experienced
PDD examiners scored a set of 100 confirmed
ZCT examinations, and three experienced
examiners scored a set of 100 MGQT PDD
examinations, all of which had resulted from
actual criminal investigations. PolyScore 3.3
was used to score the same set of 200
examinations. The examiners scored the
examinations using the 7-position scoring
scale and those data were later converted to
the 3-position scoring scale for comparison.
PDD examiner decisions (using both 3- and 7position scoring) and PolyScore 3.3 decisions
were compared to ground truth in order to
establish various rates of accuracy for both
examiner and algorithm. Interrater agreement
for the PDD examiners was calculated, as well
as, the proportion of agreement between the

Due to a unique situation associated
with the development of the APL algorithm,
there now exists a database of over 400
confirmed cases resulting from actual criminal
investigations--all collected on the Axciton
Polygraph System. A stratified random sample
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individual examiners, the examiners and
ground truth, the examiners and PolyScore
3.3, and PolyScore 3.3 and ground truth.

criteria for ZCT and MGQT examinations,
(DoDPI, January 1994; DoDPI, November
1995). In addition, each participating PDD
examiner had previously performed blind
scoring tasks, either as a member of a QC
department, or in connection with another
research project. None of the examiners had
seen the examinations prior to participation in
this study, and they were unaware of the total
proportions of innocent and guilty cases.

Research Design
This research compared the respective
rates of accuracy for PolyScore and two groups
of PDD examiners when scoring either a set of
100 ZCT examinations or a set of 100 MGQT
examinations (Figure 1).
PDD Examiner Qualifications
Six
experienced
PDD
examiners
currently serving as instructors at the DoDPI
were designated to blind score the 200 PDD
examinations in this study. Due to its bearing
on the study methodology, all were familiar
with the test data analysis procedures and
doctrine currently taught at the DoDPI--to
include, response intervals, the 7-position
scoring scale, (DoDPI, 1995), and the decision

PolyScore 3.3
PolyScore 3.3 was the most recently
fielded version of the scoring algorithm at the
time this project was completed, and was
therefore selected for use in scoring the 200
examinations. The examinations were scored
without being manually edited for artifacts,
however, PolyScore's own artifact detection
system was operating automatically.

Figure 1. Diagram showing experimental design.
Ground Truth
Innocent

Guilty

ZCT

PDD Examiners
-----------------Polyscore

35

65

100

MGQT

PDD Examiners
-----------------Polyscore

20

80

100

55

145

200

Note: MGQT = Modified General Question Test; PDD = psychophysiological detection of
deception; ZCT = Zone Comparison Test.

were used, and then the remainder of the
exams were randomly selected from among the
database's confirmed guilty cases.
Onehundred (100) examinations utilized the ZCT
question format, and the remaining 100
examinations utilized the MGQT question
format. The respective examinations were

PDD Cases
A total of 200 PDD examinations were
selected from a database of over 400 confirmed
criminal investigations. Due to the small
number of confirmed innocent examinations in
the database, the study sample was stratified;
in that all confirmed innocent exams available
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randomly assigned a case number in order to
distribute the guilty and innocent cases
throughout the data sample.

the complete set of 100 examinations. (Note:
Due to the variability in question labeling
policies among PDD agencies, the associated
question list for each examination was also
enclosed in the folder to aid the PDD
examiners in accurately determining the
comparison and relevant questions.)

The database of confirmed cases used
in this study is maintained jointly by the APL
and the NSA for the purposes of further
refining the accuracy of the PolyScore
algorithm.
The cases themselves were
supplied to APL and NSA via an arrangement
with seven PDD agencies located within the
eastern United States, and are representative
of criminal investigations (e.g., murder, arson,
larceny, child molestation, drug violations,
etc.) conducted within the agencies' respective
areas of operation (Olsen, Harris, Capps,
Johnson and Ansley, 1995). All cases were
confirmed by, (a) the confession and/or guilty
plea of the examinee, or (b) the confession
and/or guilty plea of an individual other than
the examinee.

Using the provided scoring forms
(Appendix C) the PDD examiners from both
groups generated numerical evaluations for
each relevant question and rendered a
decision of DI, INC, or NDI for each
examination.
In addition, each examiner
recorded on the form, the number of minutes
spent evaluating the examination (this was
done only for internal man-hour accounting
purposes). As another administrative exercise
separate from the scoring task, the PDD
examiners were instructed to notate whether
the examination would have been rejected (for
reasons of improper tracing size, etc.) had he
reviewed it as a QC staff member, rather than
as a participant in this research project.

Apparatus
A 486 computer, outfitted with the
PolyScore software, was used to generate the
PolyScore 3.3 decision for each of the 200
examinations. An in-house statistical package
known as the Polygraph Research Statistical
Package 4.6 (Cestaro, 1995) was later used to
perform the various computations associated
with the data analyses described in the
Results section of this report.

Data Acquisition/Summarization
The
scoring/decision
criteria
for
PolyScore 3.3, the 7-position scale, the 3position scale, and the ZCT and MGQT test
formats are detailed below:
PolyScore 3.3 . Any examination receiving a
probability score of 0.90 or higher was
recorded as DI, and any examination receiving
a probability score of 0.10 or below was
recorded as NDI. All others were labeled as
INC examinations. As mentioned previously,
no manual editing was performed on the
examinations prior to scoring.

Procedure
Three of the designated PDD examiners
were randomly selected to score the 100 ZCT
examinations, and the three remaining PDD
examiners were tasked with scoring the 100
MGQT examinations. Each participating PDD
examiner completed a biographical data form
(Appendix A) delineating various aspects of his
forensics background. Additionally, all were
given a tasking memorandum (Appendix B)
which provided the PDD examiners with
general project background information, as
well as specific scoring instructions.

7-Position Scoring Scale. A standard seven
position scoring scale was used by the
examiners when scoring both the ZCT and
MGQT examinations. Examiners assigned a
value of -3, -2, -1, 0, +1, +2, or +3 to each
relevant question, having first compared it to
the corresponding comparison question.
3-Position Scoring Scale.
The values
generated by the examiners using a 7-position
scoring scale were later converted to a 3position scoring scale (-1, 0, +1), by changing
the +2 and +3 values to a +1 and the -2 and –3
values to a -1.

The cases were selected from the
APL/NSA database, and the examination files
were reproduced in hard copy. At that time,
all participants within each group (ZCT and
MGQT) were successively provided with
approximately one-third of the printouts to
score, until each PDD examiner had scored
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ZCT. Figure 2 depicts the question sequence
for the ZCT examination, and identifies which
questions would be compared during the
scoring process. Figure 3 shows the decision
criteria and cut off scores for the ZCT
examination.

MGQT. Figure 4
depicts the question
sequence for the MGQT examination and
identifies which questions would be compared
during the scoring process. Figure 5 shows the
decision criteria and cut off scores for the
MGQT examination.

Figure 2.
Diagram showing Zone Comparison Test (ZCT) question sequence and evaluation spots with
compared comparison and relevant questions linked.
I1

SR

S3

C1

R1

C2

Spot
#1

R2

S8

C3

Spot
#2

R3
Spot
#3

Note. I = irrelevant; SR = sacrifice relevant; S = symptomatic; C = comparison, and; R = relevant.

Figure 3.
Chart showing numerical evaluation criteria for Zone Comparison Test (ZCT) format.
Spot #

Score

Call

1+2+3

>

+ 6 (no spot equal to 0 or minus)

NDI

1+2+3

<

- 6 (no spot equal to 0 or plus)

DI

any

=

-3

DI

1+2+3

=

any score not mentioned above

INC

Note. NDI = no deception indicated; DI = deception indicated; INC = inconclusive.

Figure 4.
Diagram showing Modified General Question Test (MGQT) question sequence and evaluation
spots with compared comparison and relevant questions linked
I1

I2

R1

I3

R2

C1

SPOT
#1

I4

R3

C2

SPOT
#3
SPOT
#2

SPOT
#4

Note. I = irrelevant; C = comparison, and; R = relevant.
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Figure 5.
Chart showing numerical evaluation criteria for Modified General Question Test (MGQT) test
format.
Spot #

Score

Call

+ 3 or greater

NDI

all

=

any

=

- 3 or less

DI

1, 2, 3, 4

=

any score not mentioned above

INC

Note. NDI = no deception indicated
DI = deception indicated
INC = inconclusive.

The results of a test for the significance
of proportion differences is shown in Table 2.
Regarding the level of overall accuracy, there
were a number of comparisons made between
PolyScore 3.3 and the examiners where the
differences were statistically significant. The
same was true, to an even greater extent,
when assessing the level of accuracy on the
confirmed innocent examinations.

Results
PolyScore 3.3 and PDD Examiner Accuracy
on ZCT Examinations
Table 1 shows that PolyScore 3.3 was
more accurate overall than the PDD examiners
as a group, whether they used the 7-position
scoring scale or the 3-position scoring scale.
PolyScore 3.3 also had a lower percentage of
incorrect decisions and a lower INC rate. Using
the 7-position scoring scale, the examiners
were slightly more accurate (92.3% compared
to
85.7%)
on
the
confirmed
guilty
examinations, but PolyScore 3.3 had more
than twice as many correct decisions when
scoring the confirmed innocent examinations
(93.8% compared to 44.8%). (It should be
noted that the calculations involving PolyScore
3.3 are based upon an N = 99, rather than an
N = 100, due to the occurrence of a fatal error
in the program when attempting to score one
guilty examination.)

When
comparing
the
differences
between the levels of accuracy on the innocent
and
guilty
examinations,
only
those
comparisons involving examiner performance
were statistically significant. Table 3 shows
that the above statement was true when the
examiners used both the 7- and 3-position
scales.
PolyScore 3.3 and PDD Examiner Accuracy
on MGQT Examinations
The examiners were more accurate
when scoring the MGQT examinations than
when scoring the ZCT examinations. Though
PolyScore 3.3 was less accurate when scoring
the MGQT examinations, Table 4 shows that
the level of overall accuracy attained by
PolyScore 3.3 was essentially equivalent to
that attained by the examiners when using the
7-position scoring scale (79.8% compared to
82.3%). PolyScore was more accurate than the
examiners when using the 3-position scoring
scale (79.8% compared to 73.3%). (It should be
noted that the calculations involving PolyScore
are based upon an N = 99, rather than an N =

Due to the higher INC rates generated
by the examiners using both the 7- and 3position scoring scales, their overall accuracy
went up when the INC decisions were
eliminated from the analysis, however, their
error rate went up as well. In most
comparisons, the examiners were less
accurate and generated both a higher rate of
error and a higher rate of INCs when using the
3-position scoring scale. For individual
examiner accuracy when using the 7- and 3position scoring scales see Appendix D.
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Table 1
Percentage of PolyScore 3.3 and PDD Examiner Accuracy on ZCT Examinations When
Compared to Ground Truth
PDD Examiners
PolyScore 3.3
Decision

%

7 - Position
X
%
(n)

(n)

3 - Position
X
%
(n)

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 35)
Correct
Incorrect
Inconclusive
Guilty (n = 65)
Correct
Incorrect
Inconclusive

90.9
3.0
6.1

(90)
(3)
(6)

75.7
11.3
13.0

(227)
(34)
(39)

66.3 (199)
9.0 (27)
24.7 (74)

85.7
5.7
8.6

(30)
(2)
(3)

44.8
29.5
25.7

(47)
(31)
(27)

31.4
23.8
44.8

(33)
(25)
(47)

93.8
1.6
4.7

(60)
(1)
(3)

92.3
1.5
6.2

(180)
(3)
(12)

85.1
1.0
13.9

(166)
(2)
(27)

Without Inconclusives
Overall
Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

96.8
3.2

(90)
(3)

87.0
13.0

(227)
(34)

88.1
12.0

(199)
(27)

93.8
6.3

(30)
(2)

60.3
39.7

(47)
(31)

56.9
43.1

(33)
(25)

98.4
1.6

(60)
(1)

98.4
1.6

(180)
(3)

98.8 (166)
1.2
(2)

Note:

PDD = psychophysiological detection of deception;
ZCT = Zone Comparison Test.
(PolyScore 3.3 accuracy is based on N = 99 due to a fatal error which occurred in the program when
attempting to score one guilty examination.
100, due to the occurrence of a fatal error in
the program when attempting to score one
guilty examination.)

confirmed innocent
compared to 25.0%).

(50.0%

When scoring the MGQT examinations,
the elimination of the INC decisions had less of
an impact on the overall percentage of
accuracy than when scoring the ZCT
examinations. Examiners using the 7-position
scoring scale assigned a decision of INC to
7.0% of the MGQT examinations as compared
to 13.0% of the ZCT examinations. The use of

As with the ZCT examinations,
PolyScore 3.3 was slightly less accurate than
the examiners when scoring the confirmed
guilty examinations (87.3% compared to
96.7%). However, once again PolyScore 3.3
generated twice the number of correct
decisions as the examiners when scoring the
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the 3-position scoring scale resulted in a
24.7% and 17.7% rate of INCs for the ZCT and
the MGQT, respectively. For individual
examiner accuracy when using the 7- and 3position scoring scales see Appendix E.

scale, only the comparisons made involving
the percentage of correct and incorrect
decisions for the confirmed guilty examinations were statistically significant.
All comparisons shown in Table 6 were
statistically significant. There was again, as
with the ZCT examinations, a difference in the
examiners' handling of the confirmed innocent
and confirmed guilty MGQT examinations. In
this case, there was also a difference in the
scoring performance of PolyScore 3.3.

Table 5 shows that the differences
between PolyScore 3.3 and the examiners
using the 3-position scoring scale were
statistically significant when comparing the
percentage of INC decisions generated. When
the examiners used the 7-position scoring

Table 2
Test for the Significance of Proportion Differences When Comparing PolyScore 3.3 and PDD
Examiner Decisions (7- and 3-Position Scales) for the ZCT Examinations
7-Position Scale
Decision
Overall
Correct
Incorrect
Inconclusive
Innocent
Correct
Incorrect
Inconclusive
Guilty
Correct
Incorrect
Inconclusive

3-Position Scale

z

p

z

p

2.872
-2.269
-1.655

0.004
0.023
0.098

4.226
-1.780
-3.630

4.444
-3.221
-2.447

0.000
0.001
0.014

5.395
-2.789
-3.887

0.000
0.005
0.000

-1.199
1.283
0.521

0.230
0.199
0.602

0.096
1.487
-0.952

0.923
0.137
0.341

0.000
0.075
0.000

Note: PDD = psychophysiological detection of deception
ZCT = Zone Comparison Test.
Table 3
Test for the Significance of Proportion Differences for PolyScore 3.3 and PDD Examiner
Decisions When Comparing Innocent and Guilty Decisions for the ZCT Examinations
PDD Examiners
Decision
Correct
Incorrect
Inconclusive

PolyScore 3.3
z
p
1.211 0.226
- 0.967 0.334
- 0.717 0.474

7 - Position
z
p

3 - Position
z
p

- 5.281 0.000
4.218 0.000
2.763 0.006

- 5.419 0.000
3.804 0.000
3.417 0.001

Note. PDD = psychophysiological detection of deception; ZCT = Zone Comparison Test.
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Table 4
Percentage of PolyScore 3.3 and PDD Examiner Accuracy on MGQT Examinations When
Compared to Ground Truth
PDD Examiners
PolyScore 3.3
Decision

%

7 – Position
X
%
(n)

(n)

3 - Position
X
%
(n)

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 20)
Correct
Incorrect
Inconclusive
Guilty (n = 80)
Correct
Incorrect
Inconclusive

79.8
12.1
8.1

(79)
(12)
(8)

82.3
10.7
7.0

(247)
(32)
(21)

73.3 (220)
9.0
(27)
17.7
(53)

50.0
30.0
20.0

(10)
(6)
(4)

25.0
53.3
21.7

(15)
(32)
(13)

87.3 (69)
7.6
(6)
5.1
(4)

96.7
0.0
3.3

(232)
(0)
(8)

88.8 (213)
0.0
(0)
11.3
(27)

11.7
45.0
43.3

(7)
(27)
(26)

Without Inconclusives
Overall
Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

86.8
13.2

(79)
(12)

88.5
11.5

(247)
(32)

89.1
10.9

(220)
(27)

62.5
37.5

(10)
(6)

31.9
68.1

(15)
(32)

20.6
79.4

(7)
(27)

92.0
8.0

(69)
(6)

96.7
3.3

(232)
(0)

Note:

100.0 (213)
0.0
(0)

MGQT = Modified General Question Test;
PDD = psychophysiological detection of deception.
(PolyScore 3.3 accuracy is based on N = 99 due to a fatal error which occurred in the program when
attempting to score one guilty examination.
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Table 5
Test for the Significance of Proportion Differences When Comparing PolyScore 3.3 and PDD
Examiner Decisions (7- and 3-Position Scales) for the MGQT Examinations
7-Position Scale
Decision
Overall
Correct
Incorrect
Inconclusive
Innocent
Correct
Incorrect
Inconclusive
Guilty
Correct
Incorrect
Inconclusive
Note:

z

3-Position Scale

p

z

p

- 0.450
0.311
0.294

0.653
0.756
0.769

1.082
0.712
- 2.018

0.279
0.476
0.044

1.633
- 1.495
- 0.132

0.102
0.135
0.895

2.622
- 0.980
- 1.584

0.009
0.327
0.113

- 2.188
2.514
0.566

0.029
0.012
0.571

- 0.292
2.514
- 1.423

0.771
0.012
0.155

MGQT = Modified General Question Test;
PDD = psychophysiological detection of deception.

Table 6
Test for the Significance of Proportion Differences for PolyScore 3.3 and PDD Examiner
Decisions When Comparing Innocent and Guilty Decisions for the MGQT Examinations
PDD Examiners
Decision
Correct
Incorrect
Inconclusive
Note:

PolyScore 3.3
z
p

7 - Position
z
p

- 3.709 0.000
2.741 0.006
2.180 0.029

- 7.524
6.909
2.888

0.000
0.000
0.004

3 - Position
z
p
- 6.978 0.000
6.290 0.000
3.354 0.001

MGQT = Modified General Question Test;
PDD = psychophysiological detection of deception.

for the two formats are shown in Tables 7 and
8, respectively. Interrater statistics are
provided for both the 7- and 3-positions
scoring scales. The Kappa values indicate the
examiners had a moderate to high level of
agreement and that the differences in
agreement among the examiners was not due
to chance.

Interrater Agreement
To assess the extent of interrater
agreement, independent of the level of
accuracy in relation to ground truth, Kappa
(Fleiss [1981] for multiple raters) was
computed for the three examiners who scored
the ZCT examinations and the three who
scored the MGQT examinations. The results
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Table 7
Kappa Statistics for Examiner Agreement When Blind Scoring ZCT Examinations
Scoring Scale
7-Position
3-Position

Kappa

SE

z

0.57
0.36

0.044
0.044

p

12.99
8.07

0.000
0.000

Note. ZCT = Zone Comparison Test.

Table 8
Kappa Statistics for Examiner Agreement When Blind Scoring MGQT Examinations
Scoring Scale
7-Position
3-Position

Kappa

SE

z

0.57
0.49

0.045
0.052

p

12.67
9.32

0.000
0.000

Note. MGQT = Modified General Question Test.

reported that the use of the 3-position scoring
scale
generated
lower
accuracy
when
compared to ground truth. Here, it can be
seen that the examiners agreed less among
themselves as well, when using the 3-position
scoring scale. The proportion of concurrence
among examiners when using the 7-position
scoring scale ranged from 76.8% to 81.0%.
When using the 3-position scale, the range
was 58.6% to 70.7%.

Proportion of Agreement
For comparison, the proportion of
concurrence between pairs of evaluators was
assessed.
Tables 9 and 10 show the
proportion of concurrence for the set of ZCT
examinations when the examiners used the 7and 3-position scoring scales. The difference
between the 7- and 3-position scoring scales is
evidenced here, as it was in the previously
reported section on accuracy. Earlier, it was

Table 9
Proportion of Concurrence Between Pairs of Evaluators for the ZCT - 7-Position Scoring Scale
Evaluator
Evaluator
Z-1
Z-2
Z-3
PolyScore
Ground Truth

Z-1

Z-2

Z-3

PolyScore
3.3

Ground
Truth

------

81.0
-----

79.0
80.0
----

76.8
71.7
76.8
---

78.0
72.0
77.0
90.9
--

Note. Z-1 = ZCT Examiner One; Z-2 = ZCT Examiner Two;
Z-3 = ZCT Examiner Three; ZCT = Zone Comparison Test.
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Table 10
Proportion of Concurrence Between Pairs of Evaluators for the ZCT - 3-Position Scoring Scale
Evaluator
Evaluator
Z-1
Z-2
Z-3
PolyScore
Ground Truth

Z-1

Z-2

Z-3

PolyScore
3.3

Ground
Truth

------

67.0
-----

68.0
63.0
----

68.7
70.7
58.6
---

70.0
70.0
59.0
90.9
--

Note. Z-1 = ZCT Examiner One; Z-2 = ZCT Examiner Two;
Z-3 = ZCT Examiner Three; ZCT = Zone Comparison Test.

Tables 11 and 12 show the same
comparisons as made for the set of MGQT
examinations. There is still an obvious
difference
between
the
proportion
of
concurrence generated when the examiners
used the 7-position scoring scale as compared
to the 3-position scoring scale. The range was

78.8% to 92.0%, and 70.7% to 86.0%,
respectively.
Interestingly, the values
generated by the use of the 3-position scoring
scale for the MGQT examinations very nearly
equal
or
exceed
those
of
the
ZCT
examinations, when using the 7-position
scoring system.

Table 11
Proportion of Concurrence Between Pairs of Evaluators for the MGQT - 7-Position Scoring
Scale
Evaluator
Evaluator
M-1
M-2
M-3
PolyScore
Ground Truth

M-1

M-2

M-3

------

88.0
-----

92.0
92.0
----

PolyScore
3.3

Ground
Truth

80.8
78.8
81.8
---

84.0
80.0
83.0
79.8
--

Note. M-1 = MGQT Examiner One; M-2 = MGQT Examiner 2;
M-3 = MGQT Examiner 3; MGQT = Modified General Question Test.

Polygraph, 1999, 28 (2)

161

PDD Algorithm and Examiner Scoring Accuracy
Table 12
Proportion of Concurrence Between Pairs of Evaluators for the MGQT - 3-Position Scoring
Scale
Evaluator
Evaluator
M-1
M-2
M-3
PolyScore
Ground Truth

M-1

M-2

M-3

------

80.0
-----

84.0
86.0
----

PolyScore
3.3

Ground
Truth

71.7
73.7
70.7
---

73.0
75.0
72.0
79.8
--

Note. M-1 = MGQT Examiner One; M-2 = MGQT Examiner 2;
M-3 = MGQT Examiner 3; MGQT = Modified General Question Test.

ZCT examinations. However, the computerized algorithm was more accurate when
scoring the guilty, rather than the innocent
MGQT examinations (87.3% compared to
50.0%).

Discussion
As stated in the Introduction section,
the primary intent for conducting this study
was to quantify the level of benefit--from an
accuracy standpoint--which could be gained
by utilizing an automated scoring system such
as PolyScore 3.3. The findings reported in the
Results section show that the level of benefit
could be substantial when scoring ZCT
examinations. PolyScore's overall accuracy
(scoring
both
confirmed
innocent
and
confirmed guilty cases) was 90.9%, whereas
the PDD examiners mean level of accuracy
was 75.7% and 66.3% for the 7- and 3position scoring scales, respectively. Those
differences were statistically significant.

In a subsequent report, Blackwell
(1995) showed that the three versions (2.3, 2.9
and 3.0) of PolyScore issued subsequent to the
release of PASS 2.0 were each more accurate
than its immediate predecessor. Even so,
using the 119 ZCT mock crime examinations,
the highest overall level of accuracy generated
by the PolyScore algorithm was only 72.3%
(using Version 3.0 and unedited data with
INCs included). The developers of PolyScore
3.3 have long contended that there is a
difference between the physiological reactions
generated on mock crime examinations when
compared to "live" examinations. The results
from the current study seem to support that
contention.

The finding regarding overall level of
accuracy contradicts an earlier study which
used mock crime (laboratory conducted)
examinations, as opposed to the "live" data
from actual criminal investigations used in
this study. Blackwell (1994) showed PolyScore
(known then as PASS 2.0) to be less accurate
than the examiners. Also reported in that
study was the observation that PolyScore
tended to be more accurate when scoring the
innocent examinations, and the examiners
were more accurate when scoring the guilty
examinations. In the current study that trend
remained true for the examiners, when scoring
either the ZCT or the MGQT examinations,
and also for PolyScore 3.3 when scoring the
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As with the other PolyScore-related
research conducted by the DoDPI, the data in
this investigation have been computed both
with and without the INC decisions. In PDD
field reporting, the INC decisions are termed
"no decision", rather than treated as an error.
When the INC decisions were eliminated in
this study there was less of a difference
between PolyScore 3.3 performance and the
performance of the examiners.
Unlike
previous studies (Blackwell, 1994; Blackwell,
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1995), however, this was a result of the
examiners producing a higher number of INC
decisions which, when eliminated, caused
their overall level of accuracy to increase. In
past research (Blackwell, 1995), PolyScore's
percentage of INC decisions was always higher
than the examiners, and had ranged from
11.7% to 20.17%, depending upon which
version of the algorithm was used.
The
PolyScore 3.3 INC rate in this study was 6.1%
and 8.1% for the ZCT and the MGQT
examinations, respectively.

percentages
for
either
the
innocent
examinations or the guilty examinations. The
various rates of incorrect and INC decisions
varied somewhat, with the 7-position scoring
scale generating a higher error rate and the 3position scoring scale generating a higher INC
rate on both the ZCT and the MGQT
examinations.
Despite the lower than expected levels
of accuracy for the examiners, the extent of
interrater agreement was shown to be quite
high. Thus, it can be interpreted that the
examiners were using essentially the same
scoring criteria, however those criteria do not
appear to be as effective in distinguishing
between the physiological responses generated
by guilty and innocent individuals, as the
criteria currently being used by PolyScore 3.3-particularly for the ZCT examinations.

PolyScore 3.3 generated a higher
overall percentage of correct decisions, a lower
percentage of incorrect decisions and a lower
rate
of
INC
decisions
for
the
ZCT
examinations.
The percentage of correct
decisions generated for the confirmed innocent
examinations was more than twice that of the
examiners (93.8% compared to 44.8%), and
though PolyScore's accuracy on the guilty
examinations was below that of the examiners
(85.7% compared to 92.3%) the difference was
not statistically significant. In addition, the
differences between PolyScore's handling of
the innocent and guilty examinations was not
statistically significant, unlike the values
computed for the examiners when using either
the 7- or the 3-position scoring scale. Though
accuracy did not reach the levels routinely
presented by the APL, from these data it can
be concluded that PolyScore 3.3 was more
accurate in correctly identifying the ZCT
examinations than were the PDD examiners.

The data presented in the proportion of
concurrence tables support the observation
that the examiners were in high agreement on
decisions for both the ZCT and the MGQT
examinations when using the 7-position
scoring scale, and to a lesser extent when
using the 3-position scoring scale. Overall, the
individual examiners agreed less often with
PolyScore 3.3 than with each other.
Regarding the underlying factors which
contributed to the results presented in this
report, only a few can be discussed with any
confidence.
It came as no surprise that
PolyScore 3.3 was more accurate when scoring
ZCT examinations than when scoring MGQT
examinations. The ZCT algorithm was the first
developed by the APL, and preceded the
release of the MGQT algorithm by more than
five years. One could argue that an algorithm
designed to compare two types of questions-relevant
and
comparison--should
be
impervious to the number of relevant and
comparison questions being scored, and to the
test format (the presentation order of the
questions) being used. However, just as there
exists a specific dynamic in the selection and
use of a single-issue versus multiple-issue test
format, so too, there exists a specific dynamic
required for scoring examinations using those
formats. The ZCT algorithm has been refined
to a greater extent than the MGQT algorithm
and therefore, the MGQT algorithm is not yet
as accurate as the ZCT.

When
considering
PolyScore's
performance on the MGQT examinations, the
algorithm's level of accuracy essentially
equaled that of the examiners.
The only
differences which were statistically significant
were for the number of correct and incorrect
decisions
on
the
confirmed
guilty
examinations (PolyScore's 87.3% and 7.6%
compared to the examiners' 96.7% and 0.0%,
respectively). In addition, both PolyScore 3.3
and the examiners generated differences on
the innocent and guilty cases which were
statistically significant.
Without exception, the overall level of
accuracy generated by the examiners when
using the 7-position scoring scale was higher
than when using the 3-position scoring scale.
The same was true when looking at the overall
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The lower than expected examiner
accuracy rates can perhaps be attributed to a
much discussed phenomenon regarding the
activity of blind scoring examinations.
Anecdotally, many examiners feel that blind
scoring examinations is much more difficult,
and therefore much less accurate, than
scoring an examination conducted personally.
Blackwell (1994) noted that the conducting
examiners were 8% to 10% more accurate in
their decisions than similarly experienced
examiners
blind
scoring
those
same
examinations without benefit of knowledge of
the case facts, or the respective examinee's
demographic information. An additional 8% to
10% added to the accuracy levels of the blind
scorers in this study would more closely
approximate the level of accuracy attained by
PolyScore 3.3, and the differences between the
two would no longer be statistically significant.

position scale the subjectivity regarding
reaction to the stimulus is removed; the
response is either larger, smaller, or the same.
Second, the accepted practice throughout the
polygraph community is to use the same
decision criteria for both the 7- and the 3position scales. Recently completed research
has shown that this may be inappropriate.
Krapohl, (in press) found when scoring ZCT
examinations, that a decision criteria of +4
and -4 used with a 3-position scale most
closely approximated the decision results
obtained when using the +6 and -6 criteria
with a 7-position scale. In the present study,
use of the 7-position scoring scale was clearly
of greater benefit than the 3-postion scale,
despite the associated increase in subjectivity
which came as a result of its use. However, the
use of the same scoring criteria for both
scoring scales, as is done in the polygraph
community, may have unfairly handicapped
the 3-position scoring scale.

The examiners lodged complaints
regarding the quality of the charts themselves.
Many of the examinations were deemed to be
of poor quality due to inappropriate tracing
size, low electrodermal activity, inadequate
cardiograph cuff inflation, etc. Two MGQT and
five ZCT examinations were rescored after
having been adjusted to remove the tracings
from the pen stops. Whether PolyScore 3.3 is
able to filter such extraneous problems, and
the examiners are not, is unclear. The fact
remains, however, that despite the clear
evidence of poor operations having been used
by many of the conducting field examiners,
PolyScore 3.3 was able to more accurately
score the tracings on those examinations. In
addition to the poor quality of the tracings,
PolyScore 3.3 had to contend with numerous
question intervals which were truncated, and
thus did not provide the complete information
required for the algorithm to generate an
accurate decision.

In summary, PolyScore 3.3 was more
effective when scoring the ZCT examinations
than the examiners, and it essentially equaled
the level of accuracy attained by the examiners
when scoring the MGQT examinations. As
such, it may be considered an effective tool for
use in the polygraph arena, despite the fact
that its own level of accuracy has room for
improvement--particularly
on
the
guilty
examinations. Not assessed in this study was
PolyScore's level of accuracy when compared
to the conducting examiner. As evidenced in
previously cited studies, the conducting
examiner tends to be more accurate than
similarly qualified examiners when generating
decisions on a polygraph examination. If that
is consistently true, PolyScore's comparative
level of accuracy may be reduced except in a
QC setting.
The examiners were more accurate
when scoring the MGQT examinations than
when scoring the ZCT examinations. Without
further research, however, it would be hasty to
endorse the use of one format over the other.
With regard to the 7-position scoring scale, the
initial indication is that it is a more accurate
method of scoring polygraph examinations
than the 3-position scoring scale. There are
also complications with endorsing it as the
preferred method, due to the prevailing use of
the "minus three (-3) in a spot equals a DI

With regard to the higher level of
accuracy afforded by the 7-position scoring
scale, this too, was no surprise--for at least
two reasons.
First, a scale with more
assignable values will logically promote greater
separation between the items, in this case
questions, being evaluated. Critics of the 7position scale argue that it is too subjective,
because there is no defined criteria for which
reaction warrants a +2 versus a +3 (as well as
a -2 and a -3). In effect, by using the 3-
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decision" scoring criteria. Many of the DI
decisions made in this study were the result of
a minus three (-3) on a single question. It is
unknown whether the 7-position scoring scale

would still be more accurate than the 3position scoring scale, were the "-3" scoring
criterion eliminated. Currently proposed
research should settle the 7- versus 3-issue.
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Appendix A

BLIND SCORER BIOGRAPHICAL DATA
Name: _________________________________________________

Age: ___________

Current employer/agency: __________________________________________________
Current job series/title: ____________________________________________________
PDD school attended for initial certification training:
Name ____________________________________________________
Location ___________________________________________________
Date of PDD certification (mm/yy) : ______________
Certifying authority/agency: ______________________________________________
Total # PDD exams conducted as of 31 Dec 1995:
Criminal

_____________ (approximate)

Counterintelligence

_____________ (approximate)

Case resolution rate as a field examiner: ________ %
Have you completed the DoDPI Axciton Course?
No _______

Yes _______

Date __________
mm yy

Have you conducted “live” exams using an Axciton?
No _______

Polygraph, 1999, 28 (2)

Yes _______

# _______ (approximate)
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Have you blind scored Axciton exams prior to this study?
No _______

Yes _______

Length of time as:

# _______ (approximate)

Years

Months

________

________

________

________

________

________

Criminal

________

________

Counterintelligence

________

________

Criminal

________

________

Counterintelligence

________

________

DoDPI instructor
PDD examiner
Criminal
Counterintelligence
PDD quality control

Investigator
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Appendix B
Blind Scorer Tasking Memorandum
MEMORANDUM FOR FACULTY
SUBJECT: Blind scoring of psychophysiological detection of deception (PDD) examinations in
support of DoDPI research project # DoDPI96-P-0001.
1. You have been designated to blind score a set of 100 confirmed PDD examinations in support of
a project entitled, "POLYSCORE and Psychophysiological Detection of Deception (PDD) Examiner
Rates of Accuracy When Scoring Examinations from Actual Criminal Investigations", (DoDPI96-P0001). Your respective rate of accuracy will be compared with the level of accuracy attained by the
POLYSCORE algorithm when scoring the same set of examinations. NOTE: Accuracy rates for both
POLYSCORE, and the individual examiners will be posted on the small bulletin board in the
hallway (near the lounge) when all examinations have been scored.
2. Three examiners were randomly selected to score Modified General Question Technique (MGQT)
examinations and an additional three examiners were selected to score Zone Comparison
Technique (ZCT) examinations (see distribution list below).
3. The examinations were supplied by a number of different agencies and will, therefore, vary in
regard to format version (e.g. ZCT and Bi-zone), question labeling procedures, and overall tracing
quality. All printouts were generated at DoDPI, using the sensitivity settings selected by the
original examiner. Due to unclear question labeling on some cases, the question list for each
examination has been included in the folder to aid you in identifying controls and relevants.
4. Along with this memo, you have been provided with a packet of scoring forms and a personal log
sheet to track your decision for each completed examination, if desired. At your earliest
convenience, please stop by my office (E 108), to pick up your first set of examinations. You will
initially be given one-third of the examinations, which you may score and return to me or,
alternately, pass on to another examiner on the same distribution list as yourself. However, please
return your scoring forms directly to me.
5. Scoring criteria and response windows used during this project should comply with DoDPI
doctrine, as taught in the Basic Courses in Forensic Psychophysiology program. If you have
questions regarding any aspect of those published guidelines, please see me.
6. Specific scoring instructions:
• Do not mark on the examinations.
• Insure that both the folder and the printout inside the folder are labeled with
the same number (e.g., M-001, Z-001, etc.) and record that number as the
Case# at the top of the scoring form.
• Use DoDPI scoring criteria and response windows.
• Use 7-position scoring scale.
• Provide a decision (DI, INC, or NDI) for each examination,
- however, if you feel that the examination was of inferior quality and
that, given the opportunity, you would have rejected it, please indicate
that at the top of the scoring form by writing the word "REJECT".
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• In the top right corner of the scoring form, write the estimated number of
minutes required to score each respective examination (this is required for
project manhour accounting purposes).
• Return your scoring forms directly to me, NLT 15 JAN 1996.
7. If you have other questions about this project, please contact me at x6894, or stop by my office
(E 108).

ORIGINAL SIGNED
N. JOAN BLACKWELL
Research Psychologist
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Appendix C
Scoring Form
Identification # _____________________
Component

Q#

Case #________________

Q#

Q#

Q#

Pneumo1

_______

_______

_______

_______

Pneumo2

_______

_______

_______

_______

GSR

_______

_______

_______

_______

Cardio

_______

_______

_______

_______

Chart SubTotals

_______

_______

_______

_______

Component

Q#

Q#

Q#

Q#

Pneumo1

_______

_______

_______

_______

Pneumo2

_______

_______

_______

_______

GSR

_______

_______

_______

_______

Cardio

_______

_______

_______

_______

Chart SubTotals

_______

_______

_______

_______

Component

Q#

Q#

Q#

Q#

Pneumo1

_______

_______

_______

_______

Pneumo2

_______

_______

_______

_______

GSR

_______

_______

_______

_______

Cardio

_______

_______

_______

_______

Chart SubTotals

_______

_______

_______

_______

Grand Total__________
(ZCT Only)

Decision________

(Note: Form reduced to fit on page.)
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Appendix D
Individual Examiner Accuracy on the ZCT Examinations
Table D-1
Percentage of PDD Examiner Agreement with Ground Truth on ZCT Examinations - 7-Position
Scoring Scale
____________________________________________________________________________________________
PDD Examiner

______________________________________________________________________

Z-1

___________________

Decision

%

(n)

Z-2

__________________

%

(n)

Z-3

__________________

%

(n)

__________________________________________________________________________________________________________________________________________________________

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 35)
Correct
Incorrect
Inconclusive
Guilty (n = 65)
Correct
Incorrect
Inconclusive

78.0 (78)
10.0 (10)
12.0 (12)

72.0 (72)
14.0 (14)
14.0 (14)

77.0 (77)
10.0 (10)
13.0 (13)

54.3 (19)
25.7 (9)
20.0 (7)

28.6 (10)
40.0 (14)
31.4 (11)

51.4 (18)
22.9 (8)
25.7 (9)

90.8 (59)
1.5 (1)
7.7 (5)

95.4 (62)
0.0 (0)
4.6 (3)

90.8 (59)
3.1 (2)
6.2 (4)

88.6 (78)
11.4 (10)

83.7 (72)
16.3 (14)

88.5 (77)
11.5 (10)

67.9 (19)
32.1 (9)

41.7 (10)
58.3 (14)

69.2 (18)
30.8 (8)

98.3 (59)
1.7 (1)

100.0 (62)
0.0 (0)

96.7 (59)
3.3 (2)

__________________________________________________________________________________________________________________________________________________________

Without Inconclusives
Overall

Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

__________________________________________________________________________________________________________________________________________________________

Note. PDD = psychophysiological detection of deception;
Z-1 = ZCT Examiner One; Z-2 = ZCT Examiner Two;
Z-3 = ZCT Examiner Three; ZCT = Zone Comparison Test.

Polygraph, 1999, 28 (2)

172

Blackwell

Table D-2
Percentage of PDD Examiner Agreement with Ground Truth on ZCT Examinations - 3-Position
Scoring Scale
____________________________________________________________________________________________
PDD Examiner

______________________________________________________________________

Z-1

___________________

Decision

%

(n)

Z-2

__________________

%

(n)

Z-3

__________________

%

(n)

__________________________________________________________________________________________________________________________________________________________

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 35)
Correct
Incorrect
Inconclusive
Guilty (n = 65)
Correct
Incorrect
Inconclusive

70.0 (70)
8.0 (8)
22.0 (22)

70.0 (70)
12.0 (12)
18.0 (18)

59.0 (59)
7.0 (7)
34.0 (34)

42.9 (15)
20.0 (7)
37.1 (13)

22.9 (8)
34.3 (12)
42.9 (15)

28.6 (10)
17.1 (6)
54.3 (19)

84.6 (55)
1.5 (1)
13.9 (9)

95.4 (62)
0.0 (0)
4.6 (3)

75.4 (49)
1.5 (1)
23.1 (15)

89.7 (70)
10.3 (8)

85.4 (70)
14.6 (12)

89.4 (59)
10.6 (10)

68.2 (15)
31.8 (7)

40.0 (8)
60.0 (12)

62.5 (10)
37.5 (6)

98.2 (55)
1.8 (1)

100.0 (62)
0.0 (0)

98.0 (49)
2.0 (1)

__________________________________________________________________________________________________________________________________________________________

Without Inconclusives
Overall

Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

__________________________________________________________________________________________________________________________________________________________

Note. PDD = psychophysiological detection of deception;
Z-1 = ZCT Examiner One; Z-2 = ZCT Examiner Two;
Z-3 = ZCT Examiner Three; ZCT = Zone Comparison Test.
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Appendix E
Individual Examiner Accuracy on the MGQT Examinations
Table E-1
Percentage of PDD Examiner Agreement with Ground Truth on MGQT Examinations - 7-Position
Scoring Scale
____________________________________________________________________________________________
PDD Examiner

______________________________________________________________________

M-1

___________________

Decision

%

M-2

__________________

(n)

%

(n)

M-3

__________________

%

(n)

__________________________________________________________________________________________________________________________________________________________

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 20)
Correct
Incorrect
Inconclusive
Guilty (n = 80)
Correct
Incorrect
Inconclusive

84.0 (84)
9.0 (9)
7.0 (7)

80.0 (80)
12.0 (12)
8.0 (8)

83.0 (83)
11.0 (11)
6.0 (6)

30.0 (6)
45.0 (9)
25.0 (5)

20.0 (4)
60.0 (12)
20.0 (4)

25.0 (5)
55.0 (11)
20.0 (4)

97.5 (78)
0.0 (0)
2.5 (2)

95.0 (76)
0.0 (0)
5.0 (4)

97.5 (78)
0.0 (0)
2.5 (2)

90.3 (84)
9.7 (9)

87.0 (80)
13.0 (12)

88.3 (83)
11.7 (11)

40.0 (6)
60.0 (9)

25.0 (4)
75.0 (12)

31.3 (5)
68.8 (11)

100.0 (78)
0.0 (0)

100.0 (76)
0.0 (0)

100.0 (78)
0.0 (0)

__________________________________________________________________________________________________________________________________________________________

Without Inconclusives
Overall

Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

__________________________________________________________________________________________________________________________________________________________

Note. M-1 = MGQT Examiner One; M-2 = MGQT Examiner 2;
M-3 = MGQT Examiner 3; MGQT = Modified General Question Test;
PDD = psychophysiological detection of deception.
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Table E-2
Percentage of PDD Examiner Agreement with Ground Truth on MGQT Examinations - 3-Position
Scoring Scale
____________________________________________________________________________________________
PDD Examiner
______________________________________________________________________

M-1

___________________

Decision

%

M-2

__________________

(n)

%

(n)

M-3

__________________

%

(n)

__________________________________________________________________________________________________________________________________________________________

With Inconclusives
Overall (N = 100)
Correct
Incorrect
Inconclusive
Innocent (n = 20)
Correct
Incorrect
Inconclusive
Guilty (n = 80)
Correct
Incorrect
Inconclusive

73.0 (73)
6.0 (6)
21.0 (21)

75.0 (75)
10.0 (10)
15.0 (15)

72.0 (72)
11.0 (11)
17.0 (17)

10.0 (2)
30.0 (6)
60.0 (12)

10.0 (2)
50.0 (10)
40.0 (8)

15.0 (3)
55.0 (11)
30.0 (6)

88.8 (71)
0.0 (0)
11.3 (9)

91.3 (73)
0.0 (0)
8.8 (7)

86.3 (69)
0.0 (0)
13.8 (11)

92.4 (73)
7.6 (6)

88.2 (75)
11.8 (10)

86.8 (72)
13.3 (11)

25.0 (2)
75.0 (6)

16.7 (2)
83.3 (10)

21.4 (3)
78.6 (11)

100.0 (71)
0.0 (0)

100.0 (73)
0.0 (0)

100.0 (69)
0.0 (0)

__________________________________________________________________________________________________________________________________________________________

Without Inconclusives
Overall

Correct
Incorrect
Innocent
Correct
Incorrect
Guilty
Correct
Incorrect

__________________________________________________________________________________________________________________________________________________________

Note. M-1 = MGQT Examiner One; M-2 = MGQT Examiner 2;
M-3 = MGQT Examiner 3; MGQT = Modified General Question Test;
PDD = psychophysiological detection of deception.
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Figure 1. The first chart of three in the MGQT
format. Relevant questions are indicated by 3R3,
3R5, and 3R8. Comparison questions are marked
3C6 and C9. Note the suspicious reaction to 3C6
and absence of reactivity to C9.

Figure 2. The second chart of three in the MGQT
format. Relevant questions are indicated by 3R3,
3R5, and 3R8. Comparison questions are marked
3C6 and C9. Again, note the exaggerated reaction
to 3C6.

Polygraph, 1999, 28(2)

Figure 3. The third c
by 3R3, 3R5, and 3R
repeated 3C6 at the ,
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.e third chart of three in the MGQT format. Relevant questions are indicated
;, and 3R8. Comparison questions are marked 3C6 and C9. The examiner
,6 at the end of the examination to confirm the countermeasure.
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Polygraphing the Adolescent Sex Offender
in the Residential Setting
J. Stephen Harrison1 & Richard S. Eliot2
Abstract
In 1997 and 1998, Midwest Polygraph and Investigations tested 120 adolescent sex offenders at a
residential treatment center in Indianapolis, Indiana. Disclosure, periodic and specific polygraph
testing was done. A team approach was used. Administrators, therapists and polygraph examiners
worked together to develop and implement the program. This work presents the results of that
testing and outlines the procedures used in this endeavor.
Our hope is that this information will be helpful in developing successful models for the use of
psychophysiological testing in other adolescent treatment settings.
Keywords: adolescent, sex offender testing.
In the fall of 1997, Midwest Polygraph
and Investigations, Inc. agreed to provide
polygraph testing to the population of a
residential adolescent treatment center in
Indianapolis, Indiana. The Midwest examiners
had prepared by reading and attending workshops and conferences in this area.
Dr.
Harrison had been testing adult sex offenders
at Broad Ripple Counseling Center since 1993.
Mr. Eliot had extensive experience in interviewing sex offenders as part of his
professional responsibilities as a polygraph
examiner for the Marion County Sheriff's
Department.
In a two-year period, we have tested
and reported on 120 adolescent sex offenders.
This paper is a report of the results. The
following may be helpful to therapists and
polygraph
examiners
who
use
these
techniques in the treatment of adolescents.

The Program
The
Resolute
Treatment
Facility,
located in Indianapolis, Indiana, is known in
the region as a leader in the treatment of
adolescent sex offenders. The facility, constructed in 1995, provides a caring but
structured environment for its troubled
clientele. Resolute Treatment Facility uses
cognitive, behavioral and relapse prevention
modalities and the staff utilizes individual,
group and family therapy in its treatment
planning. All of the youngsters involved in
treatment must attend school during their
stay, and modern recreational facilities and
equipment are found on the premises. Each
offender receives physical and psychological
examinations and comprehensive social and
sexual histories are collected by the therapists.

For reprints of this article, please write to: J. Stephen Harrison, Ph.D. c/o Broad Ripple Counseling Center, 6208 North
College Avenue, Indianapolis, Indiana 46220
J. Stephen Harrison, Ph.D. is the Director of Broad Ripple Counseling Center and Broad Ripple Counseling Sex Offender
Treatment Program, and the co-owner of Midwest Polygraph and Investigations both of Indianapolis, Indiana. He is a
member of the American Polygraph Association and The Association for the Treatment of Sexual Abusers. Dr. Harrison is a
licensed marriage and family therapist and a certified polygraph examiner in the state of Indiana.
1

Mr. Richard S. Eliot is a member of the American Polygraph Association and is the President of the Indiana Polygraph
Association. Mr. Eliot has many hours of special training in Sex Crimes and Child Exploitation.
2
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In general, patients referred to the
program are males between the ages of 12 and
17 and have been charged with sexual related
offenses.
Child Protective Services and
Juvenile Court case workers are the primary
sources that refer adolescents to the program.
An individual treatment plan is developed for
each patient, and his treatment time varies.

This book explains in detail the three types of
tests used with offenders.
They are the
disclosure or sexual history test, the periodic
or maintenance test, and the specific
polygraph test. In his book he wrote,
“Disclosure testing is comparable to preemployment examination procedures in
that it relies heavily upon obtaining
admissions during the pre-test phase of
the examination.
The value of this
approach rests on the premises that
sexual offenders deny many of the
aberrant acts that they have committed
and that therapists generally believe that
they cannot successfully treat an abuser
who is in denial . . . These admissions
occur at three different phases of the
process. Upon learning that they are
scheduled to take a polygraph examination, many offenders begin to inform
their therapists of acts that they have
committed in the past. This is followed
by a large number of admissions during
the pre-test interview.
Finally, those
individuals who are found to be
deceptive make additional confessions at
the end of the test . . . Many pedophiles
have never been married and have had
multiple relationships at the same time
since starting as adolescents . . .”

The Need for Polygraph
It is extremely important to obtain an
accurate and comprehensive sexual history for
each patient early in the treatment process.
With this history, the team is able to
determine the severity of each youngster's
problem and the type of treatment needed.
However, at Resolute, as with other treatment
programs, it is difficult to determine when an
adolescent offender is telling the truth about
his sexual history. For example, it is common
for each offender to have a series of nondisclosed victims in his home community.
These victims, who are usually younger siblings, relatives and neighbors, need treatment
and protection. In addition to this, treatment
providers are aware that many offenders have
also been sexually and physically abused in
the past. These patients sometimes accuse
innocent parents or try to protect their
abusers from legal consequences by not
admitting to the abuse. According to Adang:
There is a growing need for
confirmation for truth in our society,
especially the Criminal Justice System.
With the capabilities and availability of
the polygraph technique, the truth can
be found. A polygraph is an effective tool
for this purpose. There is no differentiation for age when there is a necessity
for finding the truth…a polygraph examination can be an effective tool in the
discovery of truth in children (Adang,
1995).

Integrating Polygraph Testing
To assure the smooth integration of
polygraph testing into the ongoing treatment of
the Resolute Treatment program, it was
important to meet with the treatment team
and the administrator of the facility. Copies of
Dr. Stanley Abrams' book, Polygraph Testing of
the Pedophile were given to the staff to read.
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Dr. Abrams went on to explain that:
“…periodic testing is quite different from
both specific and disclosure testing.
Questions are easily formulated, the
examination can be administered much
more quickly than a disclosure test and
repeated tests require less time than a
specific examination…” (Abrams, 1993).
In the periodic tests that follow,
inevitably there will be some variations as to
the frequency of the testing. Although sixmonth intervals seem to be most appropriate,
if a pedophile is viewed as been particularly
dangerous, the examinations could be more
frequent.
We explained to the staff that specific
treating of offenders is important. Therapists
were often faced with dilemmas that only
polygraph could resolve.
For example, as
mentioned before, some adolescents were

177

Polygraphing the Adolescent Sex Offender
making false accusations of abuse toward
parents or neighbors. In other cases, sexual
behavior among peers at the facility was
suspected. On many occasions, staff members
were certain that their client had additional
victims. Without a way to rule out or to
confirm their suspicions, they were stymied.
In a paper published in Polygraph,
Baranowski emphasized the importance of
specific testing:
“. . . upon occasion, both public and
private polygraph examiners conduct
polygraph testing on individuals accused
of sexually molesting children. Specific
issue testing, as it is called, serves to
assist the investigators in determining
whether charges should be brought. A
polygraph test in such cases is no
different from testing an individual
suspected of another offense such as
burglary, murder, or shoplifting . . . In
some cases, child sexual abuse is
ongoing at the time of testing, or the
abuser has committed multiple offenses
that can range into the hundreds or
thousands.” (Baranowski, 1998)
After meeting with the administrator
and negotiating the contract for the first year,
a meeting with the Director and the clinical
staff was arranged.
We felt that clinical
professionals needed to be involved in the
planning stage. Resolute therapists outlined
their expectations, and a plan was developed.
A presentation of polygraph testing was
then given to the staff and to the adolescents.
As was expected, the young offenders asked
many questions. "Will I get shocked?" one
asked. "My dad took a test and lied and beat
the machine" another boasted. "If I put a
penny under my tongue, will that make me
pass?" someone else asked.
After performing a successful "calibration test" on the unit secretary, the room
quieted and a powerful psychological set was
developed.
From that time forward, most
patients believed that the polygraph worked.
Some clients began making disclosures the
day after the meeting. A normal pre-test and
the explanation of the polygraph procedure

Polygraph, 1999, 28 (2)

further helped to reinforce the psychological
set.
We found that standard stimulation
testing as taught in polygraph training was
also helpful. In addition, we determined that
the position of this test (first or second chart)
had no effect on pre-test admissions.

The Polygraph Equipment
For the first year, polygraph charts
were collected using a Lafayette Ambassador
electronic thermal instrument. During the
second year, a Lafayette LX2000 was utilized
by each examiner.
Cuff pressure was originally an area of
concern in the dealing with the youngsters,
especially the younger boys. However, it was
discovered that age did not seem to matter in
regard to discomfort experienced by the
examinee. It should be noted that boys 11
and younger complained less of discomfort or
pain.
The older boys, usually those
attempting to defeat the polygraph, were more
apt to complain about pain or discomfort. We
also had a cardiograph cuff available for use
with children and small framed persons. On
some occasions, it was necessary to reposition
the cuff. Placement of the cuff on the calf
muscle was sometimes used to obtain an
adequate cardiovascular tracing. This was
also done to eliminate expressed discomfort.
In this age of video games and the
Internet, the computerized polygraph appeared
to be readily accepted by the young men. They
were impressed by the "cutting edge
technology" and did not appear to be
intimidated by the compact, simple design.
We found that having the ability to
readjust the electrodermal sensitivity was a
good feature. Some of the youngsters were on
medication that affected their responses in
this channel. Being able to adjust this setting
after testing made a difference in chart
interpretation.
Security options offered by LX2000
afforded the examiners a great degree of
comfort. When it was necessary to leave the
polygraph suite, the youths were unable to
access the polygraph. When using the analog
system, the examinees would sometimes
attempt to alter sensitivity settings. However,
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the password access feature
virtually tamper proof system.

provided

a

Results
Over the two years, we tested on an
average of twice a week. Most of our testing
was disclosure-type testing. We tested after
the offenders had retired to their living
quarters. A classroom and a conference room
were generally utilized as the testing site.
These rooms were quiet and provided few
distractions. The children seemed to become
immune to the occasional intercom announcements, and outside noises seemed to have
little or no effect on the testing.

gang member. The adolescent stated that on
one occasion, his mother had sexually abused
him and turned him over to the gang. He
claimed the members then raped him and left
him to die in a field. He reported that after he
regained consciousness, he cleaned himself up
in a creek, returned home, went to bed, and
started his recovery. When a child reports
such abuse, it becomes easier for treatment
providers to understand why a child resorts to
sexually victimizing others. However, to our
surprise, after the aforementioned boy was
polygraph tested, his results showed deception. He recanted his story and admitted to
additional victims.
His mother was later
cleared of wrongdoing.

Before each test, written information
was provided to the examiners.
This
information included the sexual history
disclosed by the client to his therapist prior to
the polygraph. As with adult offenders, sexual
histories given prior to the implementation of
such testing were limited. Many adolescents
held back pertinent information. Most had
developed inaccurate sexual timelines that did
not include all of their victims. In addition to
withholding information, some offenders had
exaggerated their heterosexual conquests and
greatly minimized their involvement in what
they believed to be bizarre or shameful
behavior.

In another case, a mother was facing
legal charges. Both of her sons, who were in
treatment, had accused her of sexually
molesting them. Several specific polygraph
examinations were performed on both brothers
and based on the testing, this woman was
cleared of suspicion.

When the polygraph component was
added,
many
shared
that
they
had
participated in homosexual behavior with
peers, and many younger victims of both sexes
were discovered.
Bestiality and selfpenetration were found to be the norm rather
than the exception. Animal cruelty and abuse
of alcohol and drugs were freely discussed
prior to testing, but many "forgot" to speak as
freely about incestuous behavior with
brothers, sisters, cousins and molestation of
neighborhood children.

Yet in another case, offenders in
treatment often gave information to the
examiners that was helpful to the treatment
staff. Here are a few examples. One young
man reported that some of his peers were
drawing and consuming blood from themselves using hypodermic needles.
These
needles, which had been stolen from the
nursing station, were found hidden above the
ceiling tiles. The staff quickly discouraged the
youthful vampires. Not soon after starting the
testing program, the staff also found hand
made weapons and pornographic drawings
which were considered contraband. The staff
commented that the center was a safer place
after polygraph testing began.

As the adolescent sex offenders began
to realize that they could not defeat the
polygraph,
some
unusual
admissions
occurred. Some of them are discussed here.
Prior to testing a particular offender, the
information provided by a therapist indicated
that he had an extensive history of being
abused. His mother had been involved in a
satanic cult and had also dated a motorcycle
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False accusations of stepparents
seemed to be quite common. One young man
accused his stepfather of tying him to his bed
and sodomizing him. He claimed that he
abused other children as a result of this
horrific experience. After showing deception in
testing, he admitted to making up the story.

It is important to understand that, as
outlined above, some youthful offenders lie
and exaggerate when they report the details of
their sexual histories.
However, we were
surprised to discover that a large number of
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youths admitted during testing that they
routinely masturbated to sexual fantasies that
involve their siblings and mothers. Of specific
interest is the increased number of female
perpetrators that were discovered during
testing. Very rarely, prior to implementing the
polygraph, did youthful offenders admit to
being victimized by female offenders. However,
after testing, we had numerous disclosures in
this area.
The youthful offenders often
admitted that they were forcefully molested by
female baby-sitters, cousins and sisters. Two
boys reported that they were sexually active
with their biological mothers. One patient
talked about playing "lasso the penis" with his
mother who was a convicted prostitute. When
she was successful in "lassoing" his penis in a
ring type game, she performed fellatio on him.
Another youngster admitted that he routinely
participated in sexual activities with his
mother. When this offender learned that these
activities had been reported to Child Protective
Services, he warned his mother of the pending
investigation.
Upon the arrival of local
authorities, the mother was found loading her
car with her belongings and her other children
and preparing to flee the state. Yet another
resident told of being molested by a baby-sitter
when he was five or six years of age. The
youth explained that she ridiculed the size of
his penis and his inability to perform sexually.
The boy reported that he is still unable to
ejaculate if he is in the presence of a female.
It appears that nothing is sacred with
today's adolescent sex offenders.
Testing
revealed that many offenders had fantasies
that focused on homicide. A small number of
youth reported they had very violent fantasies
in which they killed their victims by
strangulation.
A few reported that they
fantasized about acting out sexually with the
bodies of deceased persons. One teenager told
about visiting a funeral home and actually
fondling dead bodies. He stated that he had
studied the pattern of visitation at the funeral
parlor and was able to fondle the corpse while
going unnoticed.
He told one of the
examiners, "Unless I was caught in the act, no
one would ever tell on me."
After completion of the disclosure tests,
which Eric Holden has labeled utility tests, we
tried to confirm results by specific testing.
Keeping in mind that total chart minutes are
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always a consideration, we found that multiple
testing sometimes became necessary. When
this occurred, we tried to alternate examiners
to avoid the halo effect. The cooperation of
two examiners provided for a second opinion
on some of the more bizarre admissions.
When we encountered macabre and violent
types of disclosures, quick access to quality
control proved to be invaluable. Disclosure
testing determined that several of the
offenders had participated in other activities
that they had not discussed with their
therapists.
These included but were not
limited to, sex with inanimate objects, viewing
pornography while surfing the Internet, video
recording sex acts with siblings, indecent
exposure,
frotteurism,
bestiality,
cross
dressing, date rape, urologia, coprophilia,
bondage, incest and rape. Graph 1 shows the
incidence of these behaviors.

The Benefits of Polygraph Testing
Our findings convinced us that
complete sexual disclosure, specific and
maintenance testing would strengthen any sex
offender program. It was gratifying therefore,
to receive positive feedback from the clinical
staff and administration of the treatment
center where the testing was done.
The
clinical director and the administrator agreed
that the residential care of adolescent males
who have demonstrated sexually maladaptive
behaviors, and thus have been identified as
sex offenders, was shortened in duration due
to the use of the polygraph. This, in effect,
lowers the treatment of each offender and the
total monetary costs are passed on to society.
As one therapist commented, “The day before
their polygraph, our clients invariably talk
about their sexual problems in more detail,
and some admit to new victims.”
The staff also found the use of
polygraph helped monitor their clients both
during the treatment process and after
treatment. One staff member stated, “From an
aftercare standpoint, we have found the use of
the polygraph to be very helpful. The resident
who may be experiencing difficulties in a
restrictive setting can be polygraphed.
Lisa Machado, Vice President/CEO of
the Resolute Treatment Facility wrote, “In
addition to helping in the clinical process and
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during aftercare, the staff found that the
majority of the sex offenders did not view the
polygraph as a threat but rather as a means
for getting the help that they need to become
healthy and productive individuals in the
community.” (Machado, 1998).

Conclusion
Often, in law enforcement circles, we
hear, "How can you deal with these people?"
An appropriate response, we suggest, is to
point out that the adolescents we work with
today are the adult offenders of tomorrow. It
is imperative for law enforcement officers, case
workers, therapists and polygraph examiners,
work together to break the cycle of sexual
abuse.
Patience
and
non-judgmental
understanding of these troubled youngsters is
necessary in the disclosure process. In most
cases, sexual abuse is primarily a learned
behavior. Examiners must understand that
our adolescent subjects are no more devious
or complex than the adults we encounter.

They are, however, interesting and challenging
to work with.
Much additional research must be
done to perfect polygraph testing of sex
offenders.
However, our endeavors are
evidence that polygraph examiners can work
successfully with other professionals in the
treatment of troubled youth.
Not all of the adolescents' offenses can
be identified with the polygraph testing, and
not all adolescents can be convinced to tell the
whole truth about their painful experiences.
With polygraph testing, we can, however,
provide a service that is invaluable to service
providers. Without polygraph testing, their
work would be much more difficult.
We hope that the early work here will
be helpful in developing a successful model for
the psychophysiological testing of adolescents
in the residential setting.
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Chart 1
Disclosures by Adolescent Offenders 1997-1998 (n=120)
Additional Victims Reported
Adult Bookstores (visiting)
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