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SYNOPSIS

The series of experiments which form the basis of this research
program on various aspects of lie detection have special reference to
feasibility considerations, namely, the possible use of a computer in lie
detection.

The experiments involved: a Simulated Theft, Denial-of-Actual-
Crime, Denial—of-Classified-Information, and Countermeasure Techni-
ques. Cardiovascular, respiratory and psychogalvanic response sys-
tems were monitored, recorded, and evaluated for lie detection capabili-
ties. Questionnaire, Peak-of-Tension, and Association techniques were
employed.

Significant results were obtained in the Simulated Theft Experi-
ment. The lie detection examiners were able to differentiate with
significant accuracy among the Thief, the Lookout, and the Innocent
Suspect. Independent raters, who based their decisions only on the
physiological recordings, were able to attain the same degree of
accuracy as the examiners. Of the three physiological systems employ-
ed, the psychogalvanic response was evaluated with greatest objectivity
and was found to yield the most valid results. In the Denial-of-Actual-
Crime and in the Denial-of-Classified-Information experiments, success
in detecting lies was limited. The Countermeasure Techniques experi-
ment indicated that individuals with a moderate amount of training can
contaminate the physiological records with irrelevant responses which
enable them to confuse the lie detecior operator and thus elude de-
tection. The Countermeasures Techniques experiment points up the
possible sources of invalidity in the traditional lie detection procedures.

Despite the positive findings, limitations in objectivity, un-
controlled invalidating influences, and non-standardized instrumentation
in this field create a need for further definitive research before the
computer can be considered as an integral component of the lie detection
decision. However, the need is critical for the objectification of the
measurements of various aspects of the physiological patterns used in
lie detection interpretations, and computer type programs can be of
great service in the solution of this problem.




CHAPTER 1

THE LIE DETECTOR: FEASIBILITY FOR COMPUTER ANALYSIS
A. THE COMPUTER PROBLEM

The imaginative and flexible use of the modern computer has
given rise to many dramatic advances in technology, in business, and
in such practical arts as weather forecasting. The capability of the
computer to digest a complex mass of data and to produce, within
minutes, a solution to the problem at hand, has stimulated both the
interest and ingenuity of many scientists working with intricate and
multiply related problems. Certain of these problems, weather fore-
casting being a case in point, require standby solutions.

It is no surprise that the possible use of a computer in lie detec-~
tion work has been contemplated in some circles. On two accounts, at
least, this would seem to bear further exploration. The first is com-
plexity; the second, speed.

The traditional lie detector, frequently called a polygraph when
more than one channel is employed, usually has three recording pens,
each monitoring a hasic physiological reaction such as respiration or
cardiovascular change. These patterns are complex and not too easy
to evaluate by ordinary visual analysis, despite the contention of some
practicing lie detector operators. The other physiological response,
called the psychogalvanic (or electrodermal) response, although simple
in form, does not lend itself to the same simplicity in interpretation.
With three variables, two of which give rise to highly complex patterns,
the problem of integrating these responses so as to yield a single de-
cision is indeed a formidable one for even the most competent and ex-
perienced lie detector operator. He makes his measurements by eye,
his evaluations by an inner mental weighting process, and his decisions,
in large part, by crpcriential intuitions and hunches. This ia a far
cry from the scientific reputation often accorded the lie detection
process. Many of the complicated operations which seem to be inherent
in the evaluation of polygraph records might better and more eas ily be
performed by a computer.

The ordinary lie detector expert evaluates the charts globally,
usually without measuring any responses. Pressure of time is the
reason given for not taking precise measurements. It is true that law
enforcement agencies like to bave answers immediately, and it is also
true that the measurement of the physiological responses would take
considerable time. This, then, provides a second reason for which a
computer might be considered in the processing of lie detection data.

-1 -
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It can be programmed to measure precisely and it can do this quickly.

The computer might be able to perform two additional and re-
lated functions for lie detection. First, the outputs of the polygraph
could be combined into a multivariate decision function which maxi-
mizes accuracy by optimally weighting the different phys iological re-
actions. This would require the precise identification of deception
criteria and the development of discriminant weights to be program-
med into the computer. In the second place, the computer could be
used to discover new criteria of deception that have not as yet been
identified in the complicated physiological patterns. Harmonic anal-
ysis might reveal aspects of the physiological responses which or-
dinary human observation could not readily detect. But both of these
possible uses assume validity and objectivity in the lie detection pro-
cedure, and these characteristics require verification. The feasi-
bility of using the computer in lie detection depends upon the adequacy
of the lie detector to help detect lies. What is stressed is the adequcy
of the lie detector and not the capability of the operator. For the prime
requirement in computerization is that its input be objective and not
dependent upon the unique tal:nts of exceptionally gifted operators.

B. THE LIE DETECTION PROBLEM

Lie detectors have been highly publicized iu the popular press
and sometimes exploited by unscrupulous operators. Nevertheless
certain dedicated scientists have reflected their confidence in these
procedures by suggesting that they be used in arms control inspection
programs (Orear, 1961). Despite the faith many have in lie detectors,
there has been very little relevant res earch on those persons and in’
those areas where such instruments are most likely to be used
(Kubis, 1957).

The fundamental difficulty is lack of standa rdization. There is
disagreement as to the relative values of the physiological responses
used in lie detection. There is no uniform set of indices to serve as
a criterion for deception. There is an expressed dissatisfaction with
the lack of instrumental development (Dana and Barnett, 1987; Dana,
1958). There is a growing awareness of the degree of subjectivity in-
volved in the lie detection reports (Holmes, 1958). This, then, is not
the picture of an established science. Rather, it is that of a growing
art.

Because of the great increase in the number of men who claim to
be lie detector operators, associations have been formed, qualification
requirements formulated, and some attempts at professionalization
initiated. But despite the acknowledged needs for scientific research
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in the field, there is a fairly uniform attitude among the lie detector
examiners that their work is an art in which the vital and personal
interaction between the operator and the suspect can never be eliminated.
It is no surprise, then, to find these men placing great emphasis upon
improving interrogation procedures, especially those for eliciting con-
fessions. This may well be a tacit, perhaps subconscious, acknowledg-
ment that lie detector instruments are not as diagnostic as they had ex-
pected them to be. However, there has been very little clamor for new
instruments and new approaches in a field that has been threatened with
stagnation because its growth has not been stimulated by new and imag-
inative ideas for quite a time.

The major need, then, is a thorough re-examination of the theory,
procedures, and techniques atilized in lie detection. The major problem,
especially as it concerns the use of the computer, is the objectification
of the measurements and the interpretations of lie detector responses.
The purpose of this project is to provide some evidence concerning the
feasibility of introducing the computer to lie detection work. To attain
this objective, major emphasis has been given to evaluation of those
basic elements in polygraph examinations which are closely related to
objectivity.

C. SPECIFIC AIMS OF THE PRESENT PROJECT

Since computerization involves electrical inputs, the variation in
the traditional physiological responses must be evaluated with the use of
new transducers. This is especially pertinent to the cardiovascular and
respiratory responses which have traditionally relied on the transmission
of pressure changes to actuate the recording pens.

The experiments must 1naintain strict controls on the examiner
in order to evaluate the degree of subjectivity in his evaluations. To
better achieve this objective several examiners must be used. In this
way, the evaluations of a particular examiner could be checked by an-
other who would make his interpretations from the records alone. Final-
ly, the objectivity of the ratings must be determined.

The research plans also must include the use of multiple indica-:
tors and multiple approaches. The data obtained from these sources
would then be available for a validity study.

Especially important is the problem of contamination in the rec-
ords, whether it be intentional or unintentional. Some light must be shed
on this problem, in the event that deliberately induced distortions can be
detected only by the operator.




D. THE PROJECT

To fulfill the aims mentioned above, the project was divided into
four phases. The major effort was confined to the Simulated Theft
Experiment in which the lie detector examiner and independent raters
attempted to differentiate between the Thief, his Lookout, and an Inno-
cent Suspect. Two other pilot experiments were conducted to clarify
the problem of realism in lie detection experiments. The objection
to laboratory investigations is that the realism of an actual criminal
situation can never be fully duplicated. The Denial-of-Actual-Crime
Experiment and the Denial-of-Classified-Knowledge Experiment at-
tempt to study the issues involved in the problem of realism.

To study the several elements involved in objectivity, five exam-
iners were trained, for a period of three months, by an experienced
lie detector expert. These men were us ed as operators and as raters,
and their scoring, interpretations, and decisions were evaluated for
consistency and objectivity.

The polygraph used in the project recorded respiratory, cardio-
vascular and psychogalvanic response, the traditional physiological
measures used in lie detection. These provided multiple indices to
be used by the operators and raters in arriving at their decisions. The
multiple approach was provided by three methods usually associated
with lie detection procedures. The traditional interrogation was done
through standard questionnaires. In addition, data were available from
2 Free Association and a modified Peak of Tension Test.

The final phase involved an experiment to determine the extent
to which a suspect could manipulate his reactions and thereby deceive
the examiner and elude detection. Several classes of countermeasures
were developed and their efficiencies evaluated.

In the following chapters, these phases are given separate treat-
ment. The next chapter, possibly the most important, describes the
basic instrumental, examining, and interpretative techniques used in
several phases of this project.




CHAPTER II

METHODOLOGY: SIMULATED THEFT EXPERIMENT

A. GENERAL CONSIDERATIONS

The methods and procedures used in the Simulated Theft
Experiment possess sufficient generality to be directly applicable
to the other‘experiments described in later chapters. These meth-
ods, then, will be thoroughly discussed in this chapter.

The 'theft' provides the core experience under examination
in the lie detector test. Its description will enable one to follow the
temporal course of the experiment, that is, from the commission of
the theft to the lie detector examination. In this section the consti-
tutive elements of the test situation--questionnaires, association
techniques, and instrumental controls--will be thoroughly examined.
Some minor changes in methodology introduced midway through the
experiment will be treated in a separate section.

The evaluations of the chart recordings provide the basic
data of the experiment. The nature of the criteria of deception
and their specific use in the analys is of the records will form a
critical section of this chapter.

Of major importance and basic to the validity of the results
are the training, ability, and objectivity of the examiners who con-
ducted the lie detector tests. The methods used to estimate the
degree of confidence in their ratings and in their decisions will also
be described in this section.

The subjects, their behavior and cooperation, and their re-
actions to the various aspects of the test procedure are of great
importance in evaluating the lie detector as an investigative tool
They form one of the three fundamental poles of a highly interacting
triad: Examiner-Lie Detector-Suspect.

The concluding sections of this chapter will treat several im-
portant problems, such as realism in lie detection experimentation,
leakage of information about the details of the experiment, and tension
and anxiety in subjects as possible invalidating influences in lie de-
tection tests.
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B. THE SIMULATED THEFT SITUATION

Stated simply, the theft situation involved a student (THIEF)
who stole the money in a pamphlet rack with the help of another
student who served as a LOOKOUT to warn him of approaching stu-
dents or faculty. Since the "culprits ' left the scene of the "crime"
by different routes without communicating to each other, the Look-
out did not know what and how much was taken from the money
chamber of the pamphlet rack. Both Thief and Lookout were later
tested by a lie detection EXAMINER.. Another student, unknown
to the Thief and Lookout, was also tested by the examiner. Since
he knew neither who was involved in the crime nor what was stolen,
he was an INNOCENT SUSPECT. The order in which these students
were examined was randomly determined before the experiment be-
gan. Atno time after the theft, or before the examination, were the
three students of this group in contact or in communication with each
other.

The control of the situation was in the hands of a SUPERVISOR
who took care of the instructions, maintained the order of testing,
and interviewed the students briefly after the lie detector test. The
lie detection examiner was given no cues or clues as to the experi-
mental role of the students he examined., His job was to determine
this from the records obtained in his lie detector test.

.

1. Recruitment of Subjects

Students of the college were contacted informally in the cafe-
teria, at student meetings, or in a class. A brief statement that sub-
jects were needed in a research project, and that they would be paid
for their participation in it, usually sufficed to attract their interest.
When told that there was an added opportunity to win a substantial
money prize, they generally volunteered and an appointment was
arranged. If two or more students were contacted at the same time,
they were given appointments for different days so that they would not
become members of the same group. The majority of students were
obtained as subjects on this appointment basis. However, when a
subject failed to keep his appointment, it was the duty of the super-
visor to recruit a new member to fill out the necessary complement
for the group scheduled at that time. Usually the supervisor was
helped in this task by an as sistant.

Although not all students volunteered for the experiment, no
biasing factor could be obs erved in the groups finally selected. The
unpaid volunteer bias was not present. There was no evidence of un-
usual or morbid interest in psychological experimentation by the stu-
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dents who volunteered, nor was there any evidence that fear of psycholo-
gists motivated those who did not volunteer. The reasons for declining
to be an experimental subject seemed valid and sensible.

The recruitment directions may be found in Appendix A.

2. Role of Supervisor

When the three students began arriving for their appointment,
the supervisor assigned each to a separate waiting room. In this way
the student who was to be the Innocent Suspect could not know the
identity of the other members of the group. One of the group was
randomly assigned the role of the Innocent Suspect. The other two
students were then given specific instructions about the experiment.

First, the two students drew lots for the task they were to .
perform, one to be a Thief, the other a Lookout. They were then
told that a pamphlet rack was located in the basement and that the
Thief was to rob it of its contents. Since the entrance to the men's
lavatory was on the same corridor, a Lookout was necessary to
warn the Thief of any approaching student or faculty member. They
were to develop whatever signals were necessary to safeguard them-
selves from detection or apprehension by those passing by. In fact,
they were warned not to get caught.

So as not to be seen together, they were to return to the test-
ing room by separate routes as soon as the theft had been completed.
This instruction also served to prevent communication between the
Thief and the Lookout after the crime. In this way the Lookout would
not know how much money was in the spamphlet rack nor what else
could have been taken. To guarantee this outcome, both the Thief
and the Lookout were further instructed not to talk to each other after
the crime.

Both subjects were finally told that they would be examined
and questioned about the crime. They were instructed to deny any
participation in or knowledge of the robbery. :

Throughout his instructions the supervisor used such words as
"rob", ''steal', ''danger', and ''do not get caught' and never such words
as "experiment', ''you don't have to worry', and 'fake robbery". The
purpose was to instill a serious attitude inta both subjects and to gener-
ate a climate of danger which would be threatening and which they
would try to avoid or minimize. That this was actually the case is
illustrated by the sudden return of two breathless subjects very soon
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after they left to commit the crime. The supervisor was about to
assign,them for tes ting when they informed him that they had not yet
accomplished their mission and would wait upstairs awhile until they
could ''shake' the person who was following them. In point of fact,
no one was deliberately following them, but they assumed so strong

a '‘robbing' attitude that their feelings of suspicion and guilt endowed
an innocent passerby with suspicious and punitive attitudes. Although
it was an experimental and not a real situation, the directions, the
procedure, and the roles assumed seemed to have induced a personal
experience that might very well mirror the attitudes and feelings
experienced in a real theft situation. From those who volunteered
their feelings, this was an exciting, though not pleasant experience.
However, a discussion of the problem of realism in experiments of
this type will be reserved for a later section.

Once the "crime' was completed, the supervisor was respon-
sible for the proper routing of the subjects to the examiner in the
testing room. At this point the Innocent Suspect had already been
instructed as to what was expected of him. He was simply told that
a pamphlet rack had been robbed and that he would be questioned
about it. But since he had nothing to do with the theft, there was
nothing to be concerned about. All he had to do was to answer the
questions truthfully.

Each subject was then es corted to the testing room by the super-
visor and briefly introduced to the examiner. After the test, the sub-
ject returned to the supervisor who interviewed him briefly about his
attitudes and reactions to the experiences he had just undergone. The
purpose was to obtain additional information about the conditions
under which the theft occurred and any unusual circumstances that
might have bearing on*the validity of the procedure. In addition, the
supervisor asked him to fill out a rating scale and then paid him for
his participation in the research.

For the actual instructions and directions given by the super-
visor, the reader is referred to Appendix A.

3. Role of Examiner

Simply considered, the role of the examiner involved preparing
the examination room and the machine, testing the subject, detaching
and filing the records obtained, and dismantling the machine.

Five to ten minutes before the subjects arrived for their appoint-
ment, the lie detection examiner is olated himself in the examining room
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to put the testing equipment in order and to warm up the machine.
This also precluded his involvement with the ""suspects' before the
examination.

Parenthetically, it may be mentioned that the lie detection ex-
aminers also served as supervisors for their co-workers. Thus, in
the examination of any one group there was always one supervisor and
one examiner. When the testing load was particularly heavy, the men
inter-changed roles. This team approach provided variety, eliminated
fatigué, minimized emergencies, and made it possible to maintain a
relatively constant work schedule.

After the brief formal introduction of the subject by the super-
visor, the examiner made a brief statement concerning the machine:
that it was a lie detector, and that it was efficient in dis criminating
guilty from innocent individuals. The attachments were placed on the
subject--the pneumograph, the finger oncometer, the palmar electrode,
and a microphone. Aftera brief normative period which provided a
sample of the subject's reactivity and which also served to test the
adequacy of the attachments, the examination began. A brief associa-
tion test was used first, followed by a cuestionnaire requiring ‘only
YES or NO answers. Next in order was a modified peak of tension
test. Finally, a second form of the questionnaire concluded the test.
To discourage questioning from the subject after the test, the examiner
told him to report immediately to the supervisor who had further in-
structions for him.

The final task for the examiner was to evaluate the records.
This will be discussed fully in the section on the analysis of the
records.

For the actual instructions given by the examiner refer to
Appendix A.

4. The Obligations of the Subjects

Each subject first filled out a preliminary questionnaire which
included many of the background questions us ed later in the lie detection
examination. At this point he signed a statement to the effect that he
would not discuss any details of the res earch project with his family or
friends for approximately a year. He was not aware that the lie detec-
tion examination would include a question to test whether subjects did
discuss any phase of the research with anyone outside the project staff.

After the lie detection test, the Thief and the Lookout filled out
a rating scale to assess their tension-anxiety state during the robbery,
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while waiting to be tested, and during the actual questioning in the inter-
rogation room. In addition, they were required to estimate how often
during the lie detection test they felt they ''gave themselves away' by
their physiological reactions. Finally, they indicated how many people
were in the vicinity while they were "robbing' the pamphlet rack. The
Innocent Suspects also filled out a rating scale covering their feelings

of anxiety while waiting for the test and during actual interrogation.
They were also required to estimate how many of their physi&logical
responses might have been interpreted as guilty reactions.

The preliminary questionnaire and the rating scales may be
found in Appendix A.

5. The Theft Situation

The:object stoien was money. - The reason for this choice was
that money is easily handled and pocketed and would be in the Thief's
pussession while he was being examined. The amount in the coinbox
was $1.25, not an unusual amount. The striking feature was in the
denomination: a dollar bill and a quarter. The usual coins in a pamph-
let rack are nickles and dimes. Since coinboxes are not opened by
students, the Thief and the Lookout had to approach the robbery with
some degree of uncertainty as to where the coinbox was and how diffi-
cult it might be to pry it open. (In the second phase of this experiment,
a button was also included in the coinbox.)

The pamphlet rack was chosen because these could be used to
display religious pamphlets the sale of which usually provides money for
mission work and charity. Stealing from such sources is considered
a particularly heinous crime in a student population such as at Fordham.

The location of the rack was deliberately chosen to provide a
source of random traffic. In the basement off a stairwell, on the way
to the men's lavatory, and near a soda dispensing machine, the pamph-
let rack provided a vulnerable situation insofar as detection was con-
cerned. This fear of detection was further emphasized by the directions
which stressed ''not to get caught. "

The theft situation, then, had a risk factor connected with it.
There was also uncertainty as to approach, and readily aroused guilt
as to the object to be robbed. The amount taken was easily remember-
ed. Since a prize was being offered for those who best fulfilled the
requirements of their role, motivation was strong and sustained through-
out the course of the experiment. The features of excitement, fear,
possible guilt, and reward for success provide many of the psychological
elements present in a real crime. The specificity of the criminal act, of
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the object taken, and of the roles assumed made it possible to develop
uniform interrogation procedures for all subjects. From the design of
the experiment, and from all accounts volunteered by the subjects, it

is reasonable to assume that the inner experiences of the subjects would
not be too different from those experienced in a real theft.

C. THE LIE DETECTION TESTING PROCEDURES
1. The Association Test

The association test consisted of 11 two-syllable words among
which were interspersed the critical ones, --BUTTON, LOOKOUT, COIN-
BOX. The positions these occupied in the association list were 3, 6 and
9. Thus, each of these words was surrounded by two non-critical ones,
the comparison stimuli.

The word BUTTON pertained to the button that was included in
the coinbox in addition to the $1.25 in money. Only the Thief would be
aware of this. The word LOOKOUT was expected to arouse a pro-
nounced emotional reaction in the subject who was an accomplice to the
Thief. The word COINBOX was presumed to have greatest emotional
connotation for the Thief. Clearly, the problem of discriminating the
Innocent Suspect from the other two posed no difficulty, provided the
association procedure was valid. But to discriminate the Thief from
the Lookout was expected to be much more difficult because of the
identity of their objective (robbery) and the similarity of their feelings
(guilt) during the experiment, The word BUTTON was the only one
that had the potentiality 'of clearly evoking an emotional response in the
Thief without doing so in the Lookout. To provide an additional source
for this discrimination, the modified peak of tension test was added to
the procedure, and this is described in the next section.

It was emphasized that all association words contained two
syllables. This uniformity of structure was necessary because the
critical words had two syllables. Since there might bea possible
difference in reactivity to frequently used words in contrast to those
with low frequency usage, the '"buffers" surrounding the critical words
were selected for equivalent word count values in The Teacher's Word
Book (Thorndike and Lorge, 1944).

1o the test procedure the association list was given twice. It
was felt that the validity of the association test would be increased by

a second administration.

The test and the associated directions are presented in Appendix




2. The Questionnaires

The subjects were alerted to the fact that a number of questions
would be asked about the crime that had been committed. They were in-
structed to answer only by a YES or NO. These questions (and others)
were structured into two questionnaires, A and B, which were admin-
istered to all subjects. Both questionnaires may be found in Appendix A.

Questionnaire A was cOmMpoOs ed of 30 questions which were divided
into three distinct groups having well defined functions in the examination
procedure. One group consisted of the Critical questions. These were
concerned with the details of the crime, as for example, 'Did you take
the money from the coinbox?'' There were three critical questions in
each questionnaire, and each was used three times, making a total of
nine for the critical group. A second group consisted of the Control
questions. These were questions of a personal nature, tending to elicit
more concern from the person questioned than ordinary, matter-of-fact
questions. Cons iderable research and practical experience has shown
that these questions cause greater physiological reactivity than other
factual questions. An example of this type was "Is your draft status
IA?'" A questionnaire contained three questions of this type, each being
repeated three times. The function of these questions was to serve as
a reference base against which the critical questions could be compared.
Thus, in a criminal situation, the use of the question "Did you eat break-
fast this morning?'' to serve as a control for "'Did you murder 2"
would patently elicit significant reactivity to the latter question, even
in an innocent suspect. The emotional impacts of eating and murdering
are far from equivalent. The third group was composed of Matter-of-
Fact questions. These were ordinary factual questions that served to
Telieve the subject from the emotional pressures that the other questions
created. A;n example of this type was "Do you have any afternoon
classes?'' As with the other groups, there were three such questions,
each used three times ina questionnaire.

In the present experiment, each critical question was preceded
by a control and followed by a matter-of-fact question. To prevent
anticipation and specific interactions, each control question preceded
each critical question only once throughout the questionnaire. This
arrangement permitted a non-repetitive triadic pattern of Control-
Critical- Matter-of-Fact questions wherein a critical question was
always evaluated in terms of its predecessor and successor.

The purpose of the preliminary written questionnaire, given to
each subject before the experiment began, was to provide the examiner
with a supply of control and matter-of-fact questions, and to familiarize

i
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the subject with the questions he might be asked. He had already been
told that he would be questioned about the pamphlet rack. Acquaintance
with the questions in the preliminary questionnaire should. have tended
to equalize the "familiarity' value of all questions finally used in the
test procedure.

Ouestionnaire B was similar in structure to Questionnaire A. Iis
purpose was to provide additional critical questions describing aspects
of the crime other than those treated by Questionnaire A. Since key
questions in a crime are frequently repeated or rephrased in subsequent
interrogation, the question '"Do you have the coinbox money with you?"
was used in exactly the same form in Questionnaires A and B.

Questionnaire B differed in one impo.rtant respect from Question-
naire A. It included a special question which was used at the very
end of the test session. This question, ''"Before today, did anyone tell
you the details of this theft?" functioned as a deterrent, in that it
served to remind the subject that the test procedure included a check
on information leaks. Its use at the end of the test session did not
destroy the comparability of the two questionnaires since the special
question was not considered an integral part of Questionnaire B.

Occasionally, unusual circumstances make a particular question
inappropriate for a subject who cannot give a clear-cut YES or NO
response to it. To avoid the tension that would arise from continued
repetition of such a question, alternate control and matter-of-fact
questions were supplied with each questionnaire. The examiner could
use these in place of inappropriate questions. Two additional ques-
tions, called energizers, were available in gituations where the sub-
ject's psychogalvanic reactivity indicated that he was becoming drowsy.
In these instances, a question such as '"Do you like Bing Crosby as a
singer ?' was introduced after a particular triad was completed. Such
a question, because it involved an evaluative attitude and because it
was very different in content from the others, invariably "awakened"
the subject and increased his physiological responsivity.

3. The Modified Peak of Tension Test

Questionnaire B was not used immediately after Questionnaire A.
A Modified Peak of Tension Test was interpolated between them in order
to prevent adaptation effects from affecting the galvanic skin response.
The interpolated test tended to preserve alertness and provided the
examiner with possible additional evidence as to the guilt-innocence .
status of the persons tested.
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Theoretically, a peak of tension test is one in which the location
of the critical stimulus is known or correctly anticipated by the guilty
suspect; as a result, his responses tend to increase as the critical
stimulus is approached and then sharply decline once that point is passed.

A simple example will serve to illustrate the structure of such a
test. Suppose five dollars were stolen. The examiner presents the
following stimuli words in order: one dollar, two dollars, three dollars,
four dollars, five dollars, six dollars, seven dollars, eight dollars. The
suspect will, undoubtedly, say NO to cach stimulus, if it is in the form
of a question. Or, he may be instructed to give no answer to each of
the stimulu. The naive theory associated with this test assumes that the
subject will increase in reactivity as the stimuli get closer to the critical
issue, namely, the five dollars. At this point, maximum (or peak)
responsivity is expected. Thereafter, reactivity should drop in a rather
dramatic fashion.

This procedure was modified by having the subject respond with
a number just one unit larger than that presented as a stimulus. The
numbers used were: 84, 99, 114, 124, 134, 139. The subjects were
advised that 99 meant 99 cents etc. Since only the Thief knew the
amount of money stolen, he alone was expected to react significantly
to 124; all the more so, it was felt, because he had to mention the
exact amount taken from the coinbox.

The directions for the test may be found in Appendix A.

D. CHANGES IN PROCEDURE

Although the subjects promis ed not to talk about the experi-
ment for a period of a year, it was felt that some information leaks
might still occur. Cons equently, some minor changes were made
in the procedure at the half way point in the experiment. One purpose
was to disturb the confidence a subject might have in any "illegal' in-
formation hc received, At the same time, the changes were to incor-
porate whatever improvements could be made in the test procedure.
However, they were not to be so drastic that comparability between
the first and the second amended phase would be meaningless.

The original plans called for 100 experimental groups. Be-
cause of the relative complexity of the experiment and the emotional
tension it engendered, it was felt that many groups would be lost for
failure to follow directions. Anticipated breakdowns in instrumenta-
tion were expected to bring about the elimination of other groups. For
these reasons, l25 groups were scheduled, a number sufficiently
large to guarantee a final total of 100 experimental units. Changes in
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procedure were introduced after the sixtieth group was tested, approxi-
mately midway in the experiment.

1. Changes in Questionnaires

To better appreciate the changes in the questionnaire, the critical
questions are reproduced below for both sections of the experiment.

Critical Questions in First Section

Questionnaire A
1. Do you know who took the money from the coinbox?
2. Did you take the money from the coinbox?
3. Do you have the coinbox money on your person?
Questionnaire B
1. Are you completely innocent of this crime?
2. Did you act as a lookout for the thief?

3. Do you have the coinbox money on your person?

Critical Questions in Second Section

Questionnaire A

1. Were you an accomplice to the thief?
2. Did you take the money from the coinbox?
3. Do you have the coinbox money with you?

Questionnaire B

1. Do you know how much money was in the coinbox ?
2. Did you act as a lookout for the thief?
3. Do you have the coinbox money with you?

The elimination of the first critical question in Questionnaire B
(First Section) was the major change. It was the only critical question
that had to be answered by a YES. Its exclusion from the second section
of the experiment made it possible for NO to be the uniform response
to all critical questions relating to the theft. In Questionnaire A the
change in the first question served to provide a logically clearer dis-
crimination between the Thief and the Lookout. The change in the third
question was stylistic in character. No changes were made in the con-
trol or matter-of-fact questions.




2. Change in Coinbox Contents

To provide the robbery with an element of which only the Thief
would have knowledge, a button larger than a quarter was introduced into
the coinbox along with the $1.25. The size and color of the button were
readily distinguishable from a silver coin. It was anticipated that this
would provide uniqueness to the Thief's experience. It would also pro-

s vide the Free Association Test with a better stimulus for discriminating
between the Thief and the Lookout.

3. Changes in the Free Association Test

In the first half of the experiment, the critical words in the
Free Association Test were: pamphlet, lookout, coinbox. With the
change in the coinbox contents, the word button was substituted for
pamphlet. A further change in procedure was to administer the test
twice, one administration immediately following the other. Under
these conditions, the second application could also serve in a peak of
tension capacity.

There is no doubt that the changes introduced into the second
phase of the experiment provided bettey controls and greater oppor-
tunities for correct discrimination among the three types of suspects.
But basically the experiment remained the same. For this reason, the
descriptions of the techniques referred mainly to the form in which
they were used in the second section.

E. INSTRUMENTATION

The three standard physiological responses us ed in lie detection
are blood pressure and pulse indications, respiration, and the psycho-
galvanic response. When packaged as one unit, the three instruments
measuring these reactions are called a Polygraph. Several different’
companies manufacture polygraphs which record all three responses on
one chart. The pens that record blood pressure and respiration are in
mechanical contact with the pressure chambers that are connected with
an arm cuff and with a rubber pneumograph.

Since one of the objectives of this res earch was to determine
the feasibility and advisability of computer coupling with the traditional
lie detector, such reactions had to be transformed to voltage changes.
The psychogalvanic response is usually recorded in the desired form,
but transducers had to be used for the pressure changes generated by the
cardiovascular system and by the lungs. A further change, one that has
o been long desired by most lie detection operators, was introduc ed. The
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usual medical pressure cuff is very uncomfortable and cannot be used in
prolonged interrogation because of pos sible damage to the blood vessels
in the arm. For this reason, it was decided to use a volume plethysmo-
graph which would yield re cordings from a single finger without dis -
comfort to the subject. There is some indication that the plethysmo-
graph might serve as a reasonably adequate substitute for the blood
pressure cuff (Dana, 1958; Davis, 1961).

The Model 5 Polygraph, manufactured by the Grass Instrument
Company, was used in this res earch. A photograph of the Grass
Polygraph is included in Appendix F.

1. The Psychogalvanic Unit

A low level, high gain, D. C. pre-amplifier (5P1) recorded the
psychogalvanic response. A 50 microamp current was passed through
the electrodes with impedance of 2.3 megohms. Under conditions of
maximum sensitivity, a pen deflection of one centimeter was equivalent
to a 100 ohm change. High stability was indicated by a maximum drift
of 3 microvolts per hour. Balance voltages had an accuracy of 1 per
cent.

Two nickel silver electrodes (2 1/4'"x 1 1/2") were attached to
the palmar surface of each hand. Rubber straps were used to keep the
electrodes attached to the palms. The subject rested each hand com-
fortably upon the wide flat arms of a special chair used for interroga-
tion. Since the subject was warned against arm oOr finger movements
and since the positiorrof his arms was quite comfortable, relatively
few movements were made and no records were rejected because of
such artifacts.

2. The Plethysmograph

To measure and record volume changes in peripheral circu-
lation, a metal finger cuff, called an oncometer, was slipped over
the middle finger of the left hand. The changes in volume were meas-
ured by a pressure transducer (Grass PT 5) which featured rugged per-
formance but high sensitivity at low pressures. It was developed
primarily for digital plethysmography. A low gain, high input im-
pedance, capacity coupled amplifier (Grass 5P2) was used with the
pressure transducer. Its maximum sensitivity was 100 millivolts per
centimeter. No significant noise voltage was developed at the ampli-
fication used. When excessive movements blocked the amplifier, a
trace restorer instantly returned the pen to its normal position. This
amplifier was designed for use with ceramic transducers to record
changes in pressure and movem ent.




3. Respiratory Changes

A Phipps & Bird Bellows pneumograph was used to record
respiratory changes. With it, a ceramic volume change transducer
(Grass CP1) was connected to the input of a high-impedance amplifier
(Grass 5P2) to measure variations in breathing. Since absolute levels
were not required in recording these changes, use of this transducer
was appropriate and convenient, eliminating input balancing operations.

4. Attaching the Subject to the Instrument

When the subject was comfortably seated in the large arm chalir,
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