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. Previous attempts to evaluate the polygraph in a real-life-situation suffered from
several defects. The present study attempts to eliminate these defects by meeting
six necessary conditions for an acceptable real-life validation of the polygraph.
The procedure devised guarantees the objective identification of “liars,” without

_jeopardizing the real-life appearance of the experimenital situation. Fifteen sub-
jects participated in the experiment; two of ‘them actually cheated on a test. All
subjects went through a standard polygraph test using the control questions
method. Each subject was evaluated by three polygraphers. One had access to
the polygraph charts only, one observed the subject’s behavior but not his charts,
and a third, who conducted the interrogation, had both kinds of information,
The evaluations of all three were compared with the criterion. The evaluations
that were based both on behavior observation and on the physiological charts
were superior to those based on either type-of information alone. However, the

evaluations based on the physiological information alone were not superior to
those based on the behavioral information alone. '

Polygraphic interrogation is a very im-
portant area of applied psychology, both in-
terms of the extent of its use and in terms
of its social ramifications (Lykken, 1974).
However, very few validity studies concern-
ing the use of the polygraph in real-life sit-
uations have been done, and the interpre-
tation of these few studies is highly
controversial (Lykken, 1979; Raskin & Pod-
lesny, 1979).

The interrogation method most frequently
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used by polygraphers today is the Control
Question Technique (CQT; Podlesny &
Raskin, 1977; Reid & Inbau, 1966). Briefly,
the CQT utilizes two types of questions for
interrogations: relevant questions, which

~ pertain to the crime under investigation, and

control questions, which are specially for-
mulated in a pretest interview so that the
suspect is likely to be deceptive or very con-
cerned about them. A typical relevant ques-
tion in a theft case might be: “Did you steal
the diamond ring from the safe of Mr. Smith
last Friday?”; a typical control question
might be: “Have you stolen something from
someone who trusted you?”

Physiological changes are continuously
recorded during the interrogation. The re-

. sponses to the relevant questions are com-

pared with the responses to the cohtrol ques-
tions. The typical classification rule would
be to identify a suspect as deceptive if he or
she tends to react more to the relevant ques-
tions, and to identify him or her as nonde-
ceptive if he or she tends to react more to
the control questions. When there is no clear
tendency in either direction the result of the
test would be labeled inconclusive.
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The theoretical rationale behind this rule
is that under proper pretesting conditions,

it is possible to set up a situation in which .

a suspect who is truthful concerning relevant
items would be more concerned about the

control questions and would produce greater

responses to them than to the relevant ques-
‘tions., On the other hand, deception on rel-
evant questions should make the subject
more responsive to relevant than to control
questions. (Podlesny and Raskin, 1977).

Lykken (1978, 1979) doubted the sound-

ness of this rationale. In particular, he
doubted whether autonomic responses to the
control questions provide a reasonable esti-
mate of what the subject’s responses to the
critical questions would have been if he or
she were answering truthfully (Lykken,
1979). The empirical aspect of the Lykken-
Raskin dispute relates to the validity of the
- CQT. Podlesny and Raskin-(1977, p. 787)
estimated that 88% to 96% of the suspects
tested are ‘classified accurately. Lykken
(1979), on the other hand, claims that in
real-life situations, the polygraph test has an
accuracy of 64% to 71% against a chance
expectancy of 50%, when the polygraph
charts are scored blindly.

The sources for this lack of clarity re-
garding a strictly empirical question are
mainly methodological. The most crucial
problem is the lack of a criterion. In real-life
situations the truth is seldom ‘ available.
Three approaches to overcome this difficulty
have been suggested:

(1) The use of a mock crime experiment
in which subjects simulate commiting a
crime (Barland & Raskin, 1975; Dawson,
1980; Podlesny & Raskin, 1978; Raskin &
Hare, 1978)—this type of study is inade-
quate for assessing the validity of the CQT
in real criminal investigations mainly be-
cause realistic fear of failure plays no role
whatever in these studies (Lykken, 1979).

(2) The derivation of criterion from a
panel of legal experts who have access to all
the information relevant to the case except
for the polygraph results (Bersh, 1969; Bar-
land & Raskin, Note 1). There are several
problems with this technique as well: (a)
One can never be certain that the panel de-
cision is indeed correct. {b) The panel and
the polygraph interrogator might not be in-
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dependent, since both may be exposed to the -

- same prior information. (¢) There is pfl#r_:-
a selection bias in this type of study, since

the files cannot be used unless they include
sufficient information for the panel to reach
a conclusion (Bersh, 1969). -~ =~

(3) The use of confessions to determine
who was guilty and who was innocent in a_
given crime, thus working backward from
the criterion (e.g., Horvarth, 1977; Hor-
varth & Reid, 1971). This technique intro-
duces a substantial sampling bias, since
there might be a relationship between the
polygraph results and the probability that
a suspect will confess. =

Anocther methodological problem in many
polygraph validity studies is that of contam-
ination. Since the polygraph operator work-
ing with the CQT usually has access to all
prior information about the suspect and the
case and must interview the suspects, it is
not possible to attribute his or her judgment
to the physiological responses alone. Some
researchers (Horvarth, 1977, Horvarth &
Reid, 1971) tried to overcome this problem
by using “blind” polygraphers to evaluate
the polygraph charts after the interrogation
was completed. .

The goal of the present paper is to suggest
a new design for validating the CQT that
will overcome most of the above mentioned
difficulties. To validate a claim for the ability
to detect which subjects did or did not com-
mit some act it is desirable that: (a) the act
(e.g. deception) be authentic, and freely un-
dertaken rather than simulated; (b) it be in-
dependently ascertainable which subjects
actually committed the act; (c) the subjects
believe that the interrogator does not know

-who committed the act; (d) the subjects be

genuinely concerned about the outcome of .
the polygraph test; (e) the polygrapher have
access only to the polygraph charts; and (f)
the polygrapher not know the proportion of
guilty and innocent subjects in the sample.
The present article suggests an experi-
mental design that satisfies these conditions.
In addition, an effort will be made to esti-
mate the role of behavioral clues in the
polygrapher’s evaluations. That is, we at-
tempt to separate the pure contribution of
the physiolegical information from the ben-
efits of observing the interrogated subject.
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Method
Subjects

Twenty-one males serving in the Israeli police par-
ticipated in the experiment. Their mean age was 29.2
years. At tire time of the experiment, all of them were
participating in a police course. ’ :

Apparatus

The polygraph examinations were conducted in three
standard, sparsely furnished examination rooms. Each
room contained a table with a built-in polygraph, two
chairs, a carpet on the floor, bare walls without windows,
and a one-way mirror through which an observer could
observe and listen to the polygraph test from outside.

Three Lafayette 76056 field model polygraphs were
used in the experiment. Each polygraph recorded res-
piration, galvanic skin response {GSR), and cardiovas-
cular activity. Respiration was recorded by two pneu-
matic tubes positioned around the thoracic area and
abdomen. The GSR was recorded from two stainless
steel electrodes attached to the index and fourth fingers
of the subject’s left hand {in one examination room the
subject’s sitting position demanded the attachment of
the GSR electrodes to the subject’s right hand). Fol-
lowing standard field practice, no electrode paste was
used. Cardiovascular activity was recorded by a pneu-
matic pressure cuffl positioned around the upper portion
of the subject’s contralateral arm. The cuff was inflated
o a pressure of 60 mm Hg.

Procedure

At the first stage of the experiment, paper-and-pencil
tasks were administered to the subjects. They were pre-
sented as aptitude tests that the subjects had to take as
part of their course. In one of the tests the subject had
to enter solutions in 2 5 X 5 matrix according to certain
written instructions. Beneath the answer sheet there was
a hidden chemical page that reccived an impression of
what was written on the answer sheet. After completion
of the test, the answer sheet was separated from the rest
of the pages and handed back to the subjects. The cor-
rect answer keys were then handed out and the subjects
were asked to score their own tests. At this stage, sub-
jects could improve their score by adding correct solu-
tions to previously empty cells, or by changing their
original wrong answers. [t was possible to know whether
and how a subject had tampered with his answer sheet
by comparing it to the chemical copy that included his
original answers. It turned out that seven of the subjects
cheated while scoring their tests,

After several days-the subjects were told that there
were suspicions that some of them cheated when scoring
the aptitude test. They were offercd an opportunity to
take a polygraph test, and it was made clear that their
future careers in the police might depend on the outcome
of such a test. All 21 subjects initially agreed to take
the polygraph tesl, but at a later stage one “guilty”
subject did not show up for the test and two subjects
(one guilty and one “innocent™) refused to take it. Three
other guilty subjects confessed before taking the poly-
graph test. As a result there were only 15 subjects that

=
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two had actually cheated in their scoring. ™

The polygraph examinations took place at the-police
laboratories in Jerusalem. There were seven interroga-’
tors, cach of whom had at least 13 years of expericnce
as a professional poiygrapher. Of these, three polygraph-.
ers ‘'were involved with each interrogation: One con-
ducted the interrogation, another observed and heard
the pretest interview from an adjacent.toom through a
onc-way mirror, and a third later evaluated the poly-
graph chart. ' ' :
* A typical series of questions used in the preseat ex-
periment is as follows: ERR S -

went through the polygraph interrogation, of whom only

{1} ls your name
inserted) )

(2) Do vyou wear a shirt? _

{3) Do you intend to fie on this test? -

(4) Istoday ? (the appropriate day was in-
serted)

(5) Did you copy anything from the correct answer

" sheet onto your own sheet? '

(6) Did you ever deliberately cheat in order to suc-
ceed?

(7} Are you now in Jerusalem?

{8) Did you make any change on your own answer
sheet using the correct answer sheet?

{9} Have you ever taken advantage of trust placed
in you? '

Questions 5 and 8 are considered relevant questions;
Questions 6 and 9 are the control questions; Questions
1, 2, 4, and 7 are considered irrelevant. Question 3 ap-
pears as relevant, but is not treated as such in the anal-
ysis; it is considered to be a-general stimulating question.
The serics of questions was repeated at least three times.

‘f (the subject’s name was

. As in most standard applications of the CQT, a card

test procedure was introduced after the first series of
questions. This procedure involved the sequential pre-
sentation of several cards, one of which had been chosen
in advance by the subject; the subject repliecs “no” to
cach of the cards when asked if it is the chosen card,
(For a detafied description of the card test procedure
and jts rationsle, sce Reid & Inbau, 1966, pp. 27-28).

The polygraphers knew the nature of the experiment
but were blind as to the guilt or innocence of the sub-
jects, and did not know the proportion of guilty subjects
in the group.

After all 15 polygraph tests were completed, the sub-
Jects were debriefed. They were given an opportunity
1o express their attitudes and feelings about the exper-
iment, and the whole issue was discussed. The goal of
the research and its importance was explained to the
subjects and they were assured that all information con-
cerning individual subjects was to be kept in strict con-
fidence and to be used only for the research analysis,
All subjects accepted the experiment and its justifica-
tion. :

Two months after completion of the experiment, the
15 charts were sent out for an additional evaluation by
five of the original polygraphers and three additional
polygraphers. To assure that there would -be no prior
knowledge of the distribution of guilty and innocent sub-
Jects, 10 additional charts were sent along with the 15
original ones. There were no markings of any kind on
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Table 1.
- Distribution of Global Evaluations aud of
Evaluations Based on Field Scoring Techaique

For Guilty and Innocent Subjects

Evaluation
: based .
Global on field scoring
evaluations technique -
Inpo- . * Inno-
Evaluations Guilty cent  Guilty cent
Original
" interrogator )
Guilty 2 2 ! 1
Innocent 0 i 0 &
Inconclusive 0 0 1 6
Blind chart
evaluator '
Guilty 1 3 1 1
Innocent ] 7 0 5
Inconclusive 0 3 1 7
Observer
Guilty 0 2 _— -
Innocent 2 H — -

the charts, and as far as we could ascertain, there was
no way to tell the 10 additional charts from the 13
original ones. Each chart was bhndly evaluated by each

of the eight polygraphers.

Results

The three polygraphers who participated
in each interrogation gave an overall global
evaluation concerning the guilt or innocence
of each subject. These evaluations were
based on the charts in the case of the blind

T

Table 2

~ GINTON, DAIE, ELAAD, AND BEN-SH AKHAR

chart evaluator, on the bchaviét of the sub-

“ject in the case of the observer,-and on beth

the chart and the behavior in the case of the
mtcrrogator The outcome of these evalua-
tions is presented in the. ]eft half of

Table 1. : '

Both the original mterrogator and the
blind chart evaluator evaluated the poly-
graph charts a second time using the field
score technique {Barland and. Raskm, Nofte
1). This technique involved comparisons of
the response to each relevant question with
the responsc to the nearest control question,
separately for each of the three physiological
measures. These comparisons were scored
from —3 to 3, depending on the intensity and

the. direction of ‘the difference, and a final
score was derived by summing these partial
scores across all measures and all relevant
questions. Total scores from ~5 to +5 were
deemed inconclusive, whereas more extreme
scores determined a guilty or innocent iden-
tification as appropriate. The result of this
more objective evaluation is presented in the
right half of Table 1.

The eight polygraphers who received the
chart 2 months after the completion of the
experiment also evaluated the charts by
these two methods. The distribution of their
evaluation using the global method is pre-
sented in Table 2, and that of the field scor-
ing technique in Table 3.

The evaluations of the 10 additional charts
were also analyzed by the two methods. The
global method produced an average of 5

Distribution of Blind Chart Evaluations (Guilty, Innocent, or Inconciusive) of Eight Polygraphers

2 Months After Completion of Experiment

Guilty subjects Innocent subjects
Polygrapher Guilty Innocent  Inconclusive Guilty Innocent Inconclusive
i 2 0 4] } 12 0
i 2 0 0 1 I 1
* 2 0 0 1 1 1
4 2 0 0 2 11 0
5 2 0 0 2 11 0
6 2 0 0 4 9 0
7 1 I 0 3 10 0
8 = @ 0 0 4 9 -0
n 15 ' 1 0 18 84 2
% 94 6 0 17 81 2

* Polygraphers 1-3 did not pariiéipate in the first part of the experiment.
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Table 3
Distribution of Evaluations Based on a Field
Scoring Technique Made by Eight

Polygraphers
Evaluations

Sub- Inno- Incon-

jects Guilty cent clusive Total
Guilty

n 11 0 3 16

% 68.8 0 31.2 100
Innocent ’

n 8 38 58 104

% 7.7 36.5 558 100

guilty, 3 innocent, and 2 inconclusive eval-
pations. The field scoring technique pro-
duced an average of 3.5 guilty, 1.5 innocent,
and 5 inconclusive evaluations.

Discussion

The present study attempted to validate
polygraphy in a real-life situation; that is,
one where the guilty parties commit the
“crime” out of free choice, and are seriously
and genuinely concerned about the resuits
of the polygraph test. It can be argued that
although the study simulated a real-life sit-
uation for the subjects, it was not a real-life
simulation for the polygraphers, since the
polygraphers knew in advance that their
judgments would have no consequences for
the subjects. Note, however, that the poly-
graphers’ judgments had significant conse-
quences for themselves. Their validity as
polygraphers was on the line. Clearly, there-
fore, they were motivated in this immediate
and objective feedback situation to do their
best. Furthermore, even if the payoff struc-
ture in this artificial {from the polygrapher’s
perspective) task was different than the one
encountered in real life, it could only have
differed in a manner that reduces response
bias by making payoffs more symmetrical.
Thus we believe this study to be a credible
test of polygraphy, carried out under ade-
quate methodological control.

Unfortunately, however, the very nature
of the experiment makes it difficult to obtain
large samples, and even more so to prevent
subjects from dropping out or confessing.
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Hence the results must be treated mth some
caution. .

From inspection of 'I'able 1 1t seems that
the accuracy of the blind chart evaluators
is not better than the accuracy of the poly-
graphcrs who were not exposed to the charts
at all and who based their evaluations on
their observations of the subjects’ ‘behavior
only. In both cases, there were four errors
out of 15 cases, and indeed in the case of the
blind chart evaluators, there were also three
inconclusive decisions. We may add that alt
four errors made by observers of behavior
were made by a single observer, whereas all
11 correct identifications were made by the
three other observers who participated in the
experiment. This may suggest that obser-
vation of behavior could turn out to be a
valid tool for detecting deception, perhaps
supplementing the physiological informa-

- tion. Indeed the interrogators, who had ac-

cess to both types of information, did better
than the evaluators who used either type
alone.

At this stage we cannot identify the be-
havioral clues that formed the basis for the
judgments, nor can we account for the dif-
ferences among the different observers. Fur-
ther research is needed to clarify this ques-
tion. In any event, it is clear that any attempt
to estimate the validity of the polygraph per
se must use a blind procedure, in which the
person who scores the charts is denied access
to any nonphysiological information.

In contrast to the rather poor perfor-
mance of the blind chart evaluators imme-
diately after the interrogation, the evalua-
tions made 2 months later seem to be much
more accurate. In the initial evaluations, the
rate of correct identifications is quite low—
1 out of 2 guilty subjects, and 7 out of 13
innocent subjects. This is even lower than
the rates reported by Hovarth (1977) and
Barland and Raskin (Note 1). In the delayed
situation, on the other hand, the rates of
correct identifications are reasonably high—
81% of the cvaluations of charts belonging
to innocent subjects and 94% of those of
guilty subjects.

This rather surprising difference may be
explained by the fact that right after the
experiment, the polygraphers worked under
time pressure, whereas in the delayed situ-



ation, they analyzed the charts at their lei-
sure. Another possible explanation for this
difference could be due to the polygraphers.
Polygraphers 1, 2, and 3 in Table 2 did
not participate in the original experiment,
whereas  the other five polygraphers did.
Since these three polygraphers achieved
slightly better results than the other five, the
improvement after 2 months cannot be at-
tributed merely to the effect of the five rerun
polygraphers. Neither can the increase in
accuracy be explained by the fact that the
polygraphers knew the base rates of guilty

and innocent subjects in the sample, since

they were exposed to 10 additional charts

_taken from a source unknown to them. In-

deed, these 10 were more frequently evalu-
ated as guilty than as innocent.

In any event, the resuits of the second
scoring must be treated with great caution.
Although the polygraphers in the original
experiment did not receive any explicit feed-
back beyond being told how many cases they
correctly identified, we cannot rule out the
possibility that some sort of feedback was
implicitly conveyed to them. If this happened
while the charts were still fresh in their
minds, then it would be natural for them to
think about their errors, to try to recall fea-
tures of the charts that had led them astray,
and so on. Such recollection might have

aided them in avoiding these same mistakes -

2 months later. Furthermore, it is possible
that the polygraphers discussed the issues
with each other and with the three new poly-
graphers, though we have no knowledge of
such discussion. If so, their judgments may

not have been totally independent, although

they performed the task individually. These
possibilities, if true, might have artificially
inflated the polygraphers’ accuracy the sec-
ond time dround, but we tried our best to
safeguard against them when concluding the
experiment.'

Although it is more objective, the field
scoring technique recommended by Barland
and Raskin (Note 1) and used by many oth-
ers did not improve the accuracy of the poly-
graphers in the present study. Interviews
with some of the polygraphers who partici-
pated in the present experiment revealed
that whereas the ficld scoring technique is
based only on comparison of responses to
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control and relevant questions, the global .
cvaluations take into account other. features
of the chart as well; for example, several
polygraphers mentioned that they were in-
fluenced by differences in responsivity before
and after the card test. An effort should be
made to quantify all the relevant aspects of
the charts and to include them in a scoring
technique. The very high rate of inconclusive
evaluations produced by the field scoring
technique indicates that in. many cases the
differences in responsivity between relevant
and control questions were very small. This
result is problematic from the point of view
of the theory behind the CQT (i.e., that the
control questions capture the psychological
set of the truthful subject and elicit stronger
reactions than the relevant questions).

The extreme base rate in our sample raises
the possibility that the successes of the poly-
graphers were due only to the base rate, for
by classifying all subjects as innocents the

~polygraphers could have guaranteed an ac-

curacy rate of 13 out of 15. It must be re-
membered, however, that the polygraphers
were not informed about the base rates. Fur-
thermore, following Lykken’s (1979) advice -
we reported the results separately for guilty-
and for innocent subjects. The accuracy rate
was similar for both categories of subjects,
and in fact was slightly higher for the
smaller (i.e., guilty) category.

Finally, the proposed methodology raises
an ethical issue. Is it fair to use subjects as
was done here? Unfortunately, we do not
believe that polygraphy can be validated in
a controlled experiment without resorting to
this kind of deception, because of the inher-
ent incompatibility of the laboratory situa-
tion and real life. Thousands of people are

‘interrogated yearly by the polygraph (in

most cases by the CQT), and important de-
cisions are based on the results of such test-
ing. Yet the validity of this tool is not known,
and the method of interrogation is highly
controversial.

This study is a far cry from being the last
word on assessing polygraph validity, but
with large sample sizes the design it proposes
can be used to improve these assessments.

" ! This alternative explanation was suggested by an
anonymous reviewer.
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