An Essay: Reporting Reproducible Results of
Scientific Polygraph Tests

By Raymond Nelson

Results of scientific tests
should be reproducible.
Reproducibility of an an-
alytic result is a differen-
tiating characteristic be-
tween scientific tests for
which test validity is based
on the structured use of
quantitative methods, and
unquantified clinical eval-
uation methods for which
the validity of a result will
depend primarily on the
subjective expertise and
persona of the evaluator.
Both reproducibility and
replicability are related to
the concept of reliability.
Replicability is a scientific
concern, and refers to whether the results of a scientific study can be reasonably expected
to be observed again if a study were to be repeated with different sampling data. Reli-
ability, in scientific testing, refers to repeatability — whether a particular test result can be
achieved again. Discussions about reliability include both re-test reliability and inter-scor-
er reliability. Re-test reliability refers to the degree to which a test result will be observed
again if a test is repeated. Inter-scorer reliability is an important concern whenever a test
result is based on subjective feature extraction and whenever the analytic procedure will
be completed manually. Reproducibility refers to whether an analysis of a dataset can be
repeated to achieve the same analytic result.
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Reproducibility of scientific polygraph test results will depend, in part, on the availabili-
ty of information about the data aggregation and numerical transformation procedures
that were used, in addition to the availability of information about the statistical reference
models and decision rules. Quite obviously, re-analysis of polygraph test data with a dif-
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ferent analysis protocol (i.e., differences in
feature extraction, data reduction and data
aggregation, statistical reference models, or
decision rules) will be more likely to result
in a difference in the analytic conclusion.
Differences in analytic conclusions will lead
inevitably to confusion, frustration and dis-
trust, especially among the most concrete
thinking persons who may be un-prepared
to think probabilistically about scientific
test results. In the most extreme cases, per-
sons who have not developed an adequate
understanding of the probabilistic nature
of all scientific test results may engage in
indiscriminate pretense or expectation for
deterministic perfection, and this will lead
to eventual confusion and frustration when
confronted with the need to understand
testing errors.

Conceptual content of a report of a scien-
tific polygraph test result

In order to educate and inform those who
receive and read the results from scientific
polygraph tests, and to promote the repro-
ducibility of test results, reported informa-
tion should be standardized. A polygraph
report should include sufficient information
about the method of analysis that an inter-
ested reader could access more complete
information about the analysis and testing
model. It should also include some infor-
mation about the numerical test scores and
cut-scores that were used to determine the
test result. Reported information should
also include some information about the
probabilistic test result and probability de-
cision thresholds, along with information
about the use of any statistical correction to
account for multiplicity effects when com-
pleting multiple statistical comparisons,

such as those that can occur when using
subtotal scores. A complete written report
will also provide information about the
meaning of the probabilistic test result with
regard to other potential conclusions that
have been rejected as a result of the test-
ing process. Finally, a written report should
contain clear information about the cate-
gorical test result whenever probabilistic
test results are intended to be reduced to
nominal outcome categories.

Analytic method

Reported results of scientific polygraph test
should include a description of the analysis
method, for which there should be some
published description of the analytic pro-
cedures. Absent an adequate published
description of the analytic method, profes-
sionals are at risk for ignoring or inventing
procedures as a matter of convenience,
and quality assurance reviewers will be un-
able to reproduce and verify the correct-
ness of the analysis and result. When a re-
sult is un-reproducible the strength of the
conclusion will be based on the persona
of the expert who will undoubtedly claim
to possess some deep magic or esoteric
knowledge that is not available for scru-
tiny. A more satisfactory form of scientific
conclusion will be achieved when the result
is based on a published analysis method
that is evidence-based, norm-referenced
and standardized. Minimally, a test report
should include enough information about
the method of analysis so that an interest-
ed person could access and digest the pub-
lished literature in order to ascertain wheth-
er the analysis was completed in a correct
and competent manner.
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Numerical test scores and cut-scores

Reported results of scientific polygraph re-
sults should minimally include the grand
total or sub-total scores that were used to
determine the test result. The report should
also include information about numerical
transformations, dataaggregation,and data
reduction. This can often be accomplished
by simply identifying the scoring protocol,
for which detailed information can be ob-
tained in available publications.

Test results that are achieved with the use
of numerical decision cut-scores should
include information about those decision
cut-scores. Cut-scores are a matter of both
science and administrative policy, and are
intended to achieve identified testing ob-
jectives such as achieving high levels of
test precision or accuracy, or maintain-
ing test sensitivity or test specificity at de-
sired levels, or constraining false-positive
or false-negative errors to below specified
tolerances. Quite obviously, attempts to re-
produce an analysis and testing result may
be ineffective if decision cut-scores are un-
known or different from those used in the
initial analysis.

Probabilistic test results and probability
cut-scores

Probabilistic test results should be provided
in the written test report. Information in a
written test report should also include in-
formation about the probability reference
model or computational reference model so
that an interested reader can obtain more
information to answer questions about
model and procedural validity. This can
sometimes be achieved easily by identifying
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the analysis protocol. Test results based on
frequentist inference will require the explic-
it a priori declaration of a tolerance for error,
and testing reports should include informa-
tion describing the probability cut-scores or
alpha boundaries for statistical significance.
Test results based on Bayesian inference will
require an explicit declaration of assumed
prior probability values for the possible test
outcomes. Any use of statistical error correc-
tion should be clearly described if they are
used to account for multiplicity effects that
are anticipated when completing multiple
statistical comparisons, such as when using
subtotal scores to classify polygraph test
outcomes. Absent any description, a read-
er will assume that no statistical correction
was used to optimize the desired testing or
mission objective.

Statistical and probabilistic results can be
provided in a number of different ways, in-
cluding through the use of p-values that
describe the probability of error or level of
statistical significance, or through any of
number statistical descriptions of the esti-
mated effect size or strength of the testing
evidence such as odds, ratios, odds ratios,
risk ratios, confidence intervals, proportions,
probabilities or confidence levels. There
may be advantages and disadvantages to
the use of different statistics. Regardless
of the type of statistical information that is
presented, expert professionals should be
expected to achieve some familiarity with
the meaning of various statistical terms.

Explanation of the realistic meaning of
the test result

A report of a scientific polygraph test should
include a statement describing the practical



interpretation that can be made from the
probabilistic test result. This statement of
explanation should answer the following
question: what can be reasonably said in
verbal language regarding the probabilistic
test result? Interpretation of any scientific
test will always be premised on a recogni-
tion that all knowledge is yet incomplete
and all scientific conclusions are relative to
some clearly identified alternative. For this
reason, a correct interpretation or explana-
tion of the test result will factually describe
the meaning of the probability result with
regard to both the observed test data and
the alternative possible conclusions that
the examiner set out to choose from.

In the case of a scientific polygraph test
that is scored and interpreted using em-
pirical reference distributions - calculated
from empirical observation of the sam-
pling scores of deceptive and truthful cas-
es — the different possible conclusions may
involve deception and truth-telling. A con-
clusion that the test data are indicative of
truth-telling will be considered against the
possibility that the data and conclusion are
erroneous and were produced by a decep-
tive person. Similarly, a conclusion that the
test data are indicative of deception will be
considered against the potential that the
data are erroneous and were produced in-
stead by a truthful or innocent persons. In
scientific decision making, a conclusion is
acceptable when we have made reasonable
efforts to show that we have quantified the
possibility of a different possible conclusion
as sufficiently low.

For those probabilistic results that are de-
rived from a theoretical probability model
— calculated from only those assumptions

that can be subject to mathematical or
logical proof - possible conclusions may
involve the theory that underlies the sci-
entific test. For example: the analytic the-
ory underlying the polygraph test is that
recordable reactions to different types of
test stimuli are loaded as a function of de-
ception or truth-telling in response to the
investigation target issue. In this case an ex-
planation of the meaning of a statistically
significant polygraph test result might in-
clude a description of the probability that
the observed data would occur if the undy-
ing theory were false - that the observed
responses to different types of test stimuli
are not loaded systematically but have oc-
curred due to random chance alone.

Polygraph test results that are calculated
using Bayesian methods, involving a declar-
ative prior assumption of the probability of
deception or truth-telling, can be used to
mathematically update or modify the pri-
or probability. The result will be a posteri-
or probability of deception or truth-telling.
In addition to their well-established use-
fulness, results from Bayesian method can
also offer an advantage in that the concep-
tual explanations of these results are some-
times be more easily or intuitively under-
stood by persons not trained in frequentist
inference.

Categorical test result based on
the probabilistic test result

All scientific tests are fundamentally prob-
abilistic. However, professionals who make
referrals for testing, and others who receive
the results from scientific tests, may find
it more practical and convenient to work
with categorical test results. In overly sim-
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plistic terms, categorical test results can be
thought of as either pass or fail. Categori-
cal results in the polygraph testing context
might simplistically conclude that an ex-
aminee has told a lie or the truth, but this
type of over-simplification can tend to en-
courage a number of overly concrete and
problematic expectations for determinism
or deterministic perfection. In response to
both intuition and objective evidence that
polygraph results are in fact non-determin-
istic (i.e., they are probabilistic), polygraph
professionals have adopted a practice of
making categorical interpretations of diag-
nostic polygraph test results using the ab-
stracted terms deception indicated or no
deception indicated. The terms significant
reactions or no significant reactions have
also been used, and these abstracted terms
are equivalent to the former for practical
purposes. All of these terms are contextu-
al analogs of the more abstracted scientif-
ic terms positive or negative that are used
to avoid the imposition of personal values
onto conclusions that expected to refrain
from subjective judgement. Most impor-
tantly, the use of abstracted categorical de-
scriptors for scientific polygraph test results
will remind readers of test reports that test
results are a probabilistic conclusion and
not a form of deterministic observation or
direct physical measurement.

Regardless of whether described using
concrete, contextualized, or abstracted cat-
egorical labels, the practical meaning of
different categorical description schemes
remains the same. Categorical results of sci-
entific polygraph tests are based on prob-
abilistic results that are based on a struc-
tured and reproducible analysis of the test
data. The polygraph report should contain
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a clearly stated conclusion about whether a
categorical conclusion is supported by the
probabilistic analysis of the test data. In this
way, overly-simplistic impulses to suggest
that the polygraph can measure or detect
lies directly — or to criticize the polygraph
test because it cannot — can be either avoid-
ed or more easily recognized as a fallacious
and unrealistic attempt to impose concrete
expectations onto a probabilistic test result.

Summary of information for a
reproducible polygraph examination
result

Reproducible results of scientific polygraph
tests are those that are based on data ana-
lytic methods that are published and avail-
able, and for which sufficient detail is in-
cluded in the test report so that others who
repeat the analysis of the test data are likely
to reach the same analytic conclusion. Ad-
equate detail in a scientific test report will
also enable an intelligent and educated
reader to have reasonable answers to the
common types of questions that are asked
about scientific test results. A complete and
adequate polygraph examination report
will serve to document both the analytic
conclusion and the analysis parameters (i.e.,
reference, model, assumptions, probabili-
ty cut-scores, use of statistical corrections)
that were used to achieve that conclusion.
A written report of a scientific polygraph ex-
amination result should include the follow-
ing pieces of information:

« Name and description of the validated
method used to score and interpret the
test result

« Numerical test scores and cut-scores if
these are used in the classification of the



test result

« Probabilistic test results and probability
cut-scores including statistical error cor-
rections

« Astatement of interpretation to describe
the practical meaning of the probability
results

- A statement describing the categorical
test result that is supported by the anal-
ysis

In addition to the test result, a complete
polygraph examination report will also in-
clude information about the examinee, re-
ferral question or reason for testing, infor-
mation from the polygraph interview, test
questions and answers, testing and record-
ing instrumentation. Inclusion of probabi-
listic information in polygraph examination
reports will foster realistic expectations and
reduce confusion and aggravation when
people are reminded that the results of
polygraph examinations are imperfect. If
probability results are not clearly explained
in written polygraph examination reports,
it will serve only to encourage perceptions
that the polygraph result is not an objective
analytic process and is instead subjective —
which introduces a vulnerability to subjec-
tive human bias. Subjective test results will
be inherently less reliable, and therefore
less desirable, than objective test results.

Much of this suggested information is al-
ready provided in many written reports of
polygraph examination results. The inclu-
sion of statistical information served to an-
chor and account for the probabilistic test
result, and to improve the reproducibility
of the analytic conclusion. Some field ex-
aminers, and perhaps some referring pro-
fessionals, may be uncomfortable report-

ing and discussion scientific and statistical
test results. Or perhaps there is discomfort
in the acknowledgment of reality when dis-
cussing the potential for testing errors. Re-
gardless, polygraph examiners who wish to
claim professional expertise beyond that of
an operator or technician will be obligat-
ed to learn to communicate the principles
of science and scientific testing, including
probability and decision theory.

A complete and satisfactory polygraph re-
port should also include information about
any constraints or limitations that might be
regarded as capable of limiting the strength
of the analytic, probabilistic and categorical
conclusions. Such limitations might involve
the medical, developmental, or psychologi-
cal status of the examinee, or might involve
theinterpretable quality of the test data. Ad-
ditionally, polygraph professionals should
be careful not to misrepresent or abuse
statistical concepts. For example: p-values
are not an effect size. That is to say, p-val-
ues do not describe the magnitude of the
observed result or level of confidence in the
result. P-values only describe the expected
proportion of times we expect to observe
a similar test result if another data distri-
bution is a more correct representation of
the population from which the examinee is
from. P-values are sometimes thought of as
a probability of error when we select a par-
ticular explanation or conclusion, and reject
another possible conclusion or explanation,
but are formally defined as the proportion
of times we would expect to see a similar
experimental result under numerous rep-
etitions of an experiment if a (usually null)
hypothesis is a true or reasonable descrip-
tion of reality.
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Discussion

Scientific test results, like the results of sci-
entific studies, should be reported in suffi-
cient detail such that another professional
can fully understand the test result, and
can reproduce the analysis and result if de-
sired. Although not a complete verification
of a test result, reproducibility of polygraph
test results is fundamental to other forms of
verification and validity, including quality
assurance activities. Analytic results of a sci-
entific polygraph test cannot be assumed
to be a valid indicator of reality if they are
not at first reproducible. In other words, if
different professionals analyze the data to
different conclusions using the same anal-
ysis methods, then the results cannot rea-
sonably be argued to be a reliable indicator
of reality. If unreproducible test results hap-
pen to also be correct then it is convenient,
but it is nonetheless spurious.

When examiners neglect to include scientif-
ic and statistical explanations in polygraph
test reports the effect will be an impulse
to establish the validity of a test via social
mechanisms such as bravado, simplistic hy-
perbole, expertizing, and credentializing.
These are neither synonyms nor substitutes
for scientific validity, and the result can be
overconfidence in a uncertain conclusion.
Inclusion of statistical information in the
reports of scientific polygraph exams will
remind all professionals that scientific test
results will always include some potential
for error. Moreover, inclusion of statistical
information, regarding both test scores and
probability cut-scores, will provide con-
tinuous reinforcement of professional and
social knowledge that the polygraph test
is a scientific test — that test results are not

71  APA Magazine 2015, 48(6)

derived through an over-simplified social
heuristic that may or may not be supported
by scientific evidence but which would un-
doubtedly be more subjective than quanti-
tative analysis of recorded test data.

Reinforcementofprobabilisticawareness
and the concepts of science and testing

The most important reasons to provide
scientific and probabilistic information in
polygraph test reports is to reinforce a con-
tinuous awareness of the fact that scien-
tific tests are fundamentally probabilistic
and are not expected to be perfect. With-
out this type of continuous awareness the
polygraph profession is likely to experience
continued unwarranted frustration over
the fact that results of scientific polygraph
tests, like the results of all other scientific
tests, are imperfect conclusions regarding
some amorphous phenomena that cannot
be evaluated through simple and perfect
deterministic observation nor through di-
rect physical/linear measurement. The poly-
graph profession is also likely to continue to
observe a continuous stream of individuals
who attempt to assert the fallacious argu-
ment that the polygraph is invalid or un-
scientific simply because there is no single
physiological, behavioral, or psychologi-
cal phenomena that can be exploited to
achieve perfect deterministic observation
or direct physical measurement of decep-
tion or truth-telling, with the implication,
either explicit or covert, that the polygraph
is merely a bogus pipeline prop. These false
and unrealistic arguments neglect the fact
that virtually all scientific tests work as a
function of some combination of proxy sig-
nals that are correlated with an amorphous
phenomena of interest but are not them-



selves the phenomena of interest.

Scientific tests are expected only to quan-
tify the margin of uncertainty surrounding
a result or conclusion and to help constrain
decision errors to within identified toleranc-
es. Tests are expected to do this in a struc-
tured and objective manner for which the
results can be demonstrated to be reliable.
Reliability is established, in part, when re-
peating a testing procedure or analysis can
be expected to reproduce a probabilistic
result within some desired tolerance for un-
certainty.

Reliability of test results

Test reliability, related to the reproducibili-
ty of analytic results, has been a discussion
topic for many years among those who de-
velop and use scientific tests, and has in-
cluded discussions about re-test reliability
and inter-scorer reliability. Questions about
re-test reliability will address whether the
acquisition and analysis of new testing
data from the same individual will lead to
the same analytic conclusion. In contrast,
questions about inter-scorer reliability will
address the degree to which or likelihood
that different professionals will achieve the
same conclusion using data from a single
test administration. Similar to the way that
the reliability of test will constrain the valid-
ity of a test (i.e., a test cannot be valid if it
is not reliable), re-test reliability will be con-
strained by inter-scorer reliability (i.e., we
cannot expect to consistently achieve the
same result upon re-testing if we cannot
first achieve the same result when different
professionals analyze the same data). In-
creased availability of automated comput-
er algorithms for analyzing polygraph test

data could potentially reduce or even elim-
inate concerns about inter-scorer reliability.
Results of automated computer algorithms
are inherently reproducible as long as the
input data and the analysis parameters are
known. A satisfactory polygraph examina-
tion report will serve to document the anal-
ysis parameters regardless of whether the
analysis was completed through a manual
scoring rubric or automated computer al-
gorithm.

Computerized algorithms can be useful not
only to analyze test data, but also to pro-
duce satisfactory and complete reports of
the test data analysis and test result. Use of
computerized analytic and reporting tools
can serve to increase the consistency and
correctness of the content of scientific poly-
graph examination reports, and can also
serve to disseminate correct information
to polygraph professionals and others who
are interested in understanding the mean-
ing of scientific test results. The automated
re-scoring reliability that computer scor-
ing algorithms can provide could enable
test development and validation efforts to
be more fully devoted to the refinement
of testing procedures to improve the con-
sistency of test administration and corre-
sponding re-test reliability.

For some forms of testing manual and au-
tomated analysis protocols may produce
the same statistical or probabilistic results.
For example: a psychometric test involving
forced choice or multiple choice test items
can produce the same numerical and proba-
bility scores regardless of whether machine
scored or manually scored. Because manual
analysis of polygraph time-series data has
been traditionally accomplished through
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subjective visual extraction of physiolog-
ical reactions, polygraph results based on
protocols for manual test data analysis have
remained inherently less reliable than the
results from automated computational ma-
chines. This places inevitable limits on the
level of validity that can be achieved, sim-
ply because a test can be no more valid
than it is reliable. A testing procedure and
analysis method must first produce reliable
outcomes; then we can begin to make real-
istic conclusions about the relationship be-
tween those outcomes and reality.

One fact bears reminding at this point: con-
tinued use of manual analysis methods for
polygraph test data may become increas-
ingly problematic in the future. This is be-
cause we are likely to continue to observe
the development and commercialization of
more objective automated scientific tech-
nologies for lie detection and credibility.
The polygraph will be at risk for becoming
an anachronism if the it continues to rely on
subjective visual feature extraction and sim-
plified heuristics while neglecting the de-
velopment and use of more objective and
more powerful statistical and computation-
al methods. Algorithms based on statistical
and machine learning principles should be
more fully developed and integrated into
the analysis of polygraph results. Until al-
gorithm or machine scoring methods are
more completely integrated into field prac-
tices, the continued use of manual test data
analysis protocols will mean that analytic
results of polygraph test data will remain
subjective and more highly variable than
necessary. Increased use of automation
and computerized analysis methods can
increase the reliability of polygraph out-
comes, and can ultimately lead to increases
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in test accuracy.

Arguments against the inclusion of
analytic details in polygraph test reports

Inclusion of probability information into
polygraph reports is an explicit acknowl-
edgement regarding the unavoidable real-
ity that there is some potential that a test
result is incorrect. Some may be uncomfort-
able with thisacknowledgment. Others may
suggest that readers of polygraph examina-
tion reports are not intelligent enough or
have no interest in scientific or probabilistic
test results. Still others may attempt to as-
sert that readers of polygraph examinations
report are not entitled to probabilistic and
scientific information regarding the test
results. These views are both shortsighted
and parochial. Neglecting to include scien-
tific and probabilistic information in poly-
graph reports appears to underly some of
the most common criticisms against the
polygraph: that the test may be overly sub-
jective and unscientific, or may be based on
pretense that is not consistent with reality,
or may have some fundamental scientific
flaw to conceal. Another common criticism
— based on a misquided expectation for
perfection - is simply that the polygraph
should not be used because it is not infalli-
ble. This criticism neglects the fact that sci-
entific tests are not expected to be perfect
or infallible, and neglects the very purpose
of scientific tests: to quantify in some repli-
cable manner a phenomena that cannot be
subjected to perfect deterministic observa-
tion or direct physical/linear measurement.
All scientific test results should be reported
in @ manner that reflects the fact that the
purpose of any scientific test is to quantify
the margin of uncertainty surrounding a



conclusion about some amorphous phe-
nomena.

All test results are fundamentally proba-
bility statements. In the case of a scientific
polygraph test, the test results might be
understood as meaning that the examinee
is probably truthful or probably deceptive.
Because they are probabilistic and non-de-
terministic, all polygraph results are at once
probably correct and also probably incor-
rect. Ideally, the probability is high that the
results are correct, with a corresponding
low probability that the results are incor-
rect. Polygraph examiners are permitted to
render a professional conclusion about de-
ception or truth-telling when they acquire
data and can provide a reproducible analy-
sis showing that these probabilities satisfy
our stated needs or are within established
probability tolerances. For convenience
and simplicity, field examiners and other
professionals will, to some degree, omit the
“probably” part when writing and commu-
nicating polygraph test results. When there
is an absence of probabilistic discussion
and awareness surrounding polygraph ex-
amination results it will tend to encourage
misguided expectations for perfection, and
this will lead to unnecessary and avoidable
misunderstanding and frustration when a
testing error inevitably occurs.

When people persist in maintaining naive
and unrealistic misconceptions that poly-
graph test results should be infallible, they
may attempt to incorrectly attribute all test
errors to one of two causes: deficiencies in
competency on the part of the examiner
competency, and faking or subterfuge on
the part of the examinee. The subscript of
these attributions is a persistence of mis-

guided and naive expectations that the
polygraph test itself can be regarded as per-
fect if given a competent examiner and co-
operative examinee — despite the fact that
the requirements for competence and co-
operation merely illustrate the potential for
test imperfection. To the degree that pro-
cedural error is a cause of testing error, au-
tomation of testing procedures can be ex-
pected to reduce testing errors. However, it
would be unwise to expect that a complete-
ly automated test administration would
mean that all errors could be attributed to
faking. A small proportion of errors can be
expected even in the absence of procedural
error and faking. Scientific tests are expect-
ed to provide an estimate of this potential.

The pervasiveness of expectations for per-
fection hasbeensuchthatpolygraph profes-
sionals have sometimes routinely endorsed
these expectations, either deliberately or
inadvertently, with statements such as “I
don't like to ever get beat” Embedded in
this type of statement is a message that the
polygraph may be more interpersonal con-
test (mano-a-mano) than scientific test. This
sentiment is premised on the false assump-
tion that a probabilistic test will somehow
never produce an erroneous result if it is
simply administered correctly, and also im-
plies that a testing errors can only be the re-
sult of the superiority and inferiority of the
participation of those involved. These per-
ceptions neglect the reality that the results
of valid scientific test results are usually cor-
rect because of probability theory, and the
corresponding reality that the results of any
valid scientific test might be incorrect on
some smaller proportion of occasions due
to random chance alone. In other words,
a quantifiable proportion of testing errors
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can be expected to occur regardless of any
procedural error and regardless of sophis-
ticated subterfuge. Perhaps equally prob-
lematic, this type of statement encourages
polygraph professionals to personalize (i.e.,
to view it as a personal failing) the existence
of occasionally unavoidable testing errors.
Once again, scientific tests are not expected
to be perfect, and are intend only to quan-
tify the probability of decision error so that
we can reduce its occurrence to within stat-
ed tolerances. Research on test validity and
test accuracy are expected to answer this:
given that all test are imperfect, and given
that some persons attempt to alter the test
outcome, and given that there is some vari-
ability in functional characteristics, what
proportion of test results can be expected
to be correct or incorrect?

If the polygraph is a form of interpersonal
contest and not a scientific test then poly-
graph professionals would be wise to divest
themselves of the burden and constraints of
scientific expectations and the need to un-
derstand abstractions such as alternatives
and probabilities. Instead, if the polygraph
is an unscientific interpersonal contest then
polygraph professionals should merely train
and develop themselves to win the contest,
and the polygraph profession should be de-
signed to filter and consume professional
talent in the same manner as professional
baseball. Major League Baseball teams are
surrounded by layers of infrastructure in-
tended to identify and develop human tal-
ent beginning at young ages and continu-
ing through the various ranks of amature,
semi-professional, minor-league and major
league environments. But even the world of
professional baseball has resorted to quan-
tification and probabilistic modeling as a
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way to optimize desired performance out-
comes. Today it would seem today that the
principles of science and probability theory
are used virtually everywhere. If the poly-
graph is a scientific test and not merely an
interpersonal contest, or a bogus-pipeline
prop, and then it should be an obligation
for polygraph professionals to learn to think
probabilistically and to communicate prob-
abilistic test results as well as categorical
test results.

Regardless of whether the polygraph is a
personal contest or scientific test, the bot-
tom line is that expectations for perfection
cannot coexist with reality and cannot co-
exist with science. This is because science is
about trying to understand reality. Because
humans probably cannot ever achieve per-
fection and probably cannot ever know ev-
erything about reality and the universe, in
the end, due to these fundamental human
limitations, all forms of human knowledge
and all conclusions are an approximation
of reality. The goal of science and scientif-
ic testing - including scientific polygraph
testing — is not to pretend perfection or in-
fallibility where these are not possible, and
not to pretend that we know the universe
or reality with certainty. The goal of science,
including scientific polygraph testing, is
merely to solidify our probabilistic approx-
imation of reality in a manner that is less
likely to be spurious and more likely to be
reproducible or replicable.

Conclusion

Professional opinions and professional con-
clusions are those that are based on data
and evidence. Professional opinions that
are not based on structured and replicable



evidence are clinical methods for which the
validity depends heavily on the subjective
persona of the professional. Subjectivity
will mean that the conclusions are wide
open to alternative subjective interpreta-
tions by other professionals. When different
professionals do not agree, and when there
is a need for a conclusion, the ultimate de-
termination will depend on a form of con-
test oriented around the social popularity
or political weight of the different profes-
sionals. This form of decision making will be
at risk for becoming disconnected from any
form of reality that can later be supported
by evidence. Criticisms that the polygraph
is unscientific and invalid may begin to car-
ry deserved weight if polygraph results are
not reproducible and reliable.

Effectively written polygraph examination
reports will served to correctly describe
the scientific basis for the polygraph test.
Effective communication of test results will
educate others about how to understand
both the practical and probabilistic mean-
ing of scientific test results, and will inoc-
ulate readers against naive and unrealistic
expectations that polygraph accuracy rates
should somehow approach deterministic
perfection. Whereas some fields of science
and technology will involve margins of error
and uncertainty that are so small that some
individual professionals may never witness
a failure, the ratios of diagnostic and error
variance in the areas of human psychology
and human physiology are such that many
professionals can expect to occasionally
confront the possibility of observing or ex-
periencing a testing error. When errors can
be reasonably expected to occur and when
the professional culture creates an illusion
that errors are intolerable, the result will be

that field practitioners and others may ex-
perience a massive impulse to hide testing
errors in order to ensure their own profes-
sional survival.

The manner in which polygraph profession-
als think about test results will both influ-
ence and be influenced by how they report
test results. It will pervade and influence ev-
erything we assume, express and communi-
cate. It will also influence everything we do
in the acquisition and recording of the test
data itself. Similarly, the manner in which
polygraph professionals report test results
will both influence how other profession-
als think about polygraph test results. If we
want others to more clearly and more cor-
rectly understand polygraph results and the
scientific based for the polygraph, then it
will first be important for polygraph exam-
iners to communicate the test results more
effectively. In order to communicate the
results more effectively it will be necessary
for polygraph professionals to learn to think
more clearly about the scientific and proba-
bilistic basis of the test results. At times, the
ability to clarify or improve our thinking is
contingent upon our willingness to engage
in self-reflection and critical analysis of the
language and logic that define our present
knowledge, assumptions, and field practic-
es.

Polygraph field examiners will help to en-
sure their own useful future by reporting
test results in a reproducible manner, in-
cluding information about the categorical
and probabilistic test results, and the meth-
od and parameters for analysis. Reporting
information in this way will reduce and dis-
pel criticism that the polygraph test is unsci-
entific and will reduce misguided and naive
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expectations for deterministic perfection or
physical measurement where these are not
possible. The polygraph profession will be
wise to plan its future on the provision of
scientific test results that are based on data
and evidence for which validated and struc-
tured probability models can be used to

provide test results that include reproduc-
ible estimates of the potential for testing er-
ror. Of course, if the polygraph were infalli-
ble then there would be no need to account
for any potential for testing error.

“We cannot solve our
problems with the same

thinking we used when
we created them.

Albert Einstein
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