...areportonthe much-talked-about
psychological stress evaluator-man’s latest
electronic effort to aid justice and cancel
bias with the impatrtiality of science...
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In any investigative situation the
central effort is always to ferret out
the truth. And the truth is frequently
most elusive fargely hecause people
who become involved in the investiga-
tion are often willing to deal with the
truth only from the viewpoint of their
own interest, Viewpoints that fall short
of the truth can vary from an honest
bias to a series of carefully consid-
ered lies. They can range from distor-
tions to hall-truths to simple omis-
sions of fact, and every such answer
makes arriving at the truth that much
harder. This has always been a prob-
lem in human affairs.

Some of the earlier efforts to sep-
arate truth from lie were, to say the
least, severe. In many such tests the
guilty and the innocent alike perished
in the testing. Fortunately we've come
a long way, and today’s truth testing
devices are mow regarded as highly
reliable in the hands of a competent
operator.

The latest and most convenient de-
vice in the field is the Psychological
Stress Evaluator (PSE) -- an instru-
ment that uses thc human voice as
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the medium to provide measurable
physiological respunses 1o psycholog-
ieal stimuli,

n this instrument the voice. and the
voice alone. is evaluated in various
ways. The need «3 attached 8:32
and d: is cli
and  relaxes :._n .3::: atmosphere.
thus. tending to reduce the psvcholog-
ical stress in the subject. As an added

convenience, the voice (hat the
s ical medium 10 be examined
itted over the teleph

o for evaluation. There is listle,
available evidence that such fransmis-
stons are  currently fed  for. but
should the PSE come into more gen-
eral use they may prove uscful.

Like the polygraph, the PSE oper-
ates on the retationship of involuniary
physiclogical change 1o psvehological
stress, This stress, which nway be in-
. anxiety, pnilt or con-
physiologicat  responses
that may. in some cases, be ohserved
without the aid of any instriments,

such stress
measuring

1n most cases. however,
can be detected only by

Note the difference in response 1o two op-
Proaches to essantially the sams gquestion. The
first shows on irregular wave poftern with
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particular phy

polygraph. with

ord of validity and re

hlood pressure, pulse. qa::

changes in the <kin'y resistance to
v. vencratly referred to as the

In the hands

response

detect attempts deception  during
interrogation: and it can additionally
be wsefut in discovering areas of ten-
sion. hasie refiubility and honesty. and
can even prenide some insights into a

the PSE. arc used in psychiatric d
nosis.

Unlike the polyvgraph. however. the

PSF 1ses the snubjeet’s voice as the

onfy med ion. No af-
tempt ncorporate addi-

heart action or
other  phy: phenormena inta
he eval

In order 10 better understand the
prveho - phvsiological  process  upon

some cychic rate change indicating some ten-
sion, The second shaws o clear diogonal pat-
torn indicoting o deceptive answer.

N

which the operation of the PSE is

B secummy womorocronew, a1

based, it might be well to
briefly pertinent portions of psychol-
ogy and physiology that must be un-
derstood in order to understand the
of the PSE.

The human nervous »<m.2= can be

Detailed information and research meteriel

classified  under  two dings: the
central nervous system and _:n auto-
nomic nervous system.

Basically, the central nervous sys-
tem concerns itself with those phys-
ical and sensory functions that occur
within conscious awareness.

The autonomic system, on the other
hand, concerns itsell with those func-
tions over which we exercisc no con-
trot and is thus, as its :E:n implies,

or self. i The
functioning of the kidneys and the
er, the speration of the Jungs. the
bheating of the heart. the digestive and
climinatory processes are some of the
many complex functions that operate
within the control of the autonomic
nervous system.

This autonomic system is further
divided into two complementary
though opposing branches: the sym-
pathetic and the parasympathetic ner-
vous systems. Both systems are equally
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d and veed the FSE have heen
mest valweble in preparing this repert,
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concerned  with i
ial. The

those f tons in

which self-regulation is
breathing rate, for example, normally
occurs at a rate established by bodily
needs and is kept at that rate by the
hatance hetween the sympathetic and
parasympathetic systems, When, how-
ever. .there is an increase in physical
exertion or when there is a heightening
of emotion such as fear or anger. the
sympathetic  system  will ignore the
parasympathetic. and the rate of
breathing will increase. After the con-
ditions of cxertion or the emotional
continued on page 40

Here again is @ high-tensien diagone! pattern
indicoting decegtion.

R

Q — Did semsone help you start the fire by
Rd. on Menday the night of

Q—Did you help someene start & fire by
——~—Rd. on Monday the night of

3. firel?
A — No

@ — Did you stert the fire Mondoy night
81472 by ———Rd.1

A - Ne

These charts are taken frem an octwal exem-
Ination of on arsen swspect. AN of ...o! are

in Made 11t and clearty the irreg-
viet wave pettern of non-stressed reponses

a3 opposed to the regular pattern di
t..:. the micro-tremor is suppressed,




TRUTH VERIFICATION
continued from page 39

stimuli have been dissipated, the para-
sympathetic nervous system works 1o
re-establish the bady's bhualance or
homcostasis. Generally speaking, the
sympathetic nervous system is reactive
to exicraal stimuli; the parasympa-
thetic might be thought of as essen-
tially reuctive 10 the sympathetic. In
most though not all cases, the symp:
thetic system is dominant under condi-
tions of strong emotion, exertion, or
need: the parusympathciic systém is
the dominant branch of the autonomic
systes under conditions of calm and
relaxation.

Most of the visible or measurable
indicators of stress are altributed 10
the autonomic nervous system as in
the case of breath rate we have just
touched upon. There is, however, for
the purpase of this dicussion, one im-

- portant exception—u low freq y
muscle tremor that exists throughout
m_..n bady. including the voice h,
ism.

This tremor, referred to as micro-
tremor, is a normat ..nnc:.vu:::n:_ _o

1} The third“Tor-
mant frequency,
which is useful
because it reson-
ales at a fixed
frequency that is
fuund most con-
ducivetothe PSE.
(The third for-
mant encom-

" passes the si-
nuses, the turbi-
nates, the olfac-
tory area, bong
and tissue.)

2) The fundamental
voice frequency,
which originates
in the throat area
and encompasses
the vocal cords,
bone, muscle tis-
sue, and the cav-
ity itself.

3) Micro-tsemor
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It is important to know that the
PSE is not a recording device. From
& recording the PSE is used o chart
the characteristics of the subject’s
<9nn and it is from this chart the
ex is uble to make his evalua-

the activity of any vo!

and occurs al u rate of v.us.an. 8
umd 13 n«n.@u per second. Curiously
cnough, this tremor uppears 10 be con-
trolled by the central nervous sysiem

tion. It is also important 10 note that
the PSE has the ability 10 accept nar-
rative amswers as well as YES/NO.
This has proved valuable in certain
ituations in screening exaninations.

even though it 15 invol y. The
eifect of this is fundumental to the
operation of the PSE. As the auio-
nOMIC nervous system guins dominance
in a situation of siress, the micro-
tremors are suppressed or eliminated
entirely. This tremor suppression con-
tinues until the stress situation is elim-
inated and a homeosatic condition re-
turns, at which time the micro-lremor
can again be observed.

The PSE measures and displays cer-
tuin specific stress-reluled components
- of the human voice. In this display. the

inaudible [requency modulations re-

sulting from the micro-tremor  are
superimposéd over uudible voice fre-
quencies, The streagth of the FM in-
“dicator relates inversely to the degree
of psychological stress felt by (he
subject at the time of the uticrance.

As we have seen, the greuter the stress,

the greater the dominance of the auto-

ROMIC sysem; hence. the greater the

suppressive effect an the micro-tremor.

The PSE duals with three uspects of
the voice frum which 4 highly reliable
evaluation is possible. These consist of:

There are four modes and ten dif-
ferent indicilors of stress that ure
used on the PSE. These can be further
cxamined in various ways, so that
eventually fram one taped interview
32 diffesent charts can be made. This
versatility  allows  the  eaxaminer ta
tharoughly check the different imode
patterns, and thus 1o arrive at some
pusitive  conclusion even under the
most difficult circumstances. I is, of
course, surcly necessury (u examine a
test with such minute attention, Norm-
ally an accurate evaluation can be
urnived at lony before all the modutar
pussibilties have been exhausted. In
all cases, tapes recorded at 72 IPS
are used.

Mode 1, which examines respiration
or voice amplitude, is used largely to
give the cxaminer a quick overall look
at the chart to see if stress appears.
This is charted at the recorded tape
speed of T4 IPS.

Mode 1 is an extension of Mode 1,
in that not only the difference in am-
plitude but the beginning of a wave

formation can be seen. In this mode
a_diction or paitern block can be
identified. This block, in which several
words are given the same volume and

_ emphasis as opposed to the more nor-

mal Iraiting off or declining emphasis,
is usually indicative of a stress situa-

tion. It freq ly indicates ‘decepti

Mode 111, which is concerned with
the autonomic nervous system and ils
effect on micro-tremor, gives the exam-
iner a complete study of the subject’s
stress patterns. It is here thut he looks:
for square or diagonal patterns on his
chast, and above all he looks for the
regularity in the trace caused by the
reduction or elimination of the FM
that indicates that the micro-tremor
has heen suppressed or  eliminated..
He cun also find cyclic rate chunge
which, like patiern or diction block,
indicates a change into a speech or
word patiern of measured equal em-
v?—m:. Here again stress or nonu_.:c:
is indicated.

Mode IV, which is normally charted
with the tape played at 15/16 IPS,
gives the examiner the ability to study
the ¢lements vi Mode 111 (except for
amplitude ) in greater depth. Especiully
helpful where the, examiner has a chart
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various. forms and combinations.

The PSE is in current use 23 ar
effective tool in industrial psychology,
criminal investigation, corporale se-
curity, employce screening and. as
previously noted, in psychiatric diag-
nosis

Since the PSE itsell is, to serve
only for the evaluation of tapes of
exuminations or lests of given sub-
jects. it can be used in an infinite

ber of applications. For pt

efforis are already under way to pet
LEAA funding for a study of PSE
usage in jury selection to uncover any
prejudices that might distort adjudi-
cation of cases. With the PSE at the
voir dire hearings, the comments of
the jurors can be taped and evaluated
by the PSE simultancously, and areas
of stress that might be prejudicial to
the case can-be examined in greater
detail. It has additionally been re-
ported that some lawyers have made
use of the technique to verify the facts
from their own clients’ allegations.

Obviously all such use of the PSE
can only effectively be made with the
per and the cooperation of the
subject. Recent newspaper articles .
Euan EE..._. of the PSE evaluation of

indicating considerable stress gh-.
out, Mode IV can indicute the re-
sponses with the most stress.
Questioning techaigues used in con-
junction with the PSE are, in general,
the same as those used with the poly-

in the i-.nn--n

dings. The clear impli of
=..n«n articles was that certain wit-
nesses were lying and others were not.
No responsible PSE operator would

allow such an implication to go un-

graph. In using both instr care-
ful pre-testing routines must be e tub-
lished. Testing and, if anccessary, re-
testing. must be carefully constructed.
Outside issue and guilt complex ques-”
tions mast be struciured 10 identify
these problenis when they arise. For
those of you unfumiliar with these
problemss in truth verification testing
they can bie described simply.

Outside issue: A subject who has
been involved in a sitvation simitar to
the one under exumination may react
associatively (v the prior experience
evcn though he has no involvement or
knowledge of the issue under exam-
ination.

Guilt complex; There are some rare
persuns who will show stress reactions
to any questions asked of them. It is
important that buth of these situations
be recagnized and dealt with. A trained
examiner will structure his test to iden-
tify these problems if they exist.

Peak-of-tension, zone comparison,
and general question lests are used in

hallenged. Witliout proper control
questions and without a carefully
structured interrogation technique, the
truth or falsity of any given state-

ment could never be known,

The operator can indeed reud the

arcas of stress; but without further

~knowledge or controls, the significance
of such stress can ncver be known.

The PSE is an important new
development in the area of truth veri-
fication—Ilje detection and stress evalu--
ation. It has already demonstrated its
usefulness, and in the hands of com-
petent, trained, and ethical operators
it should continue to deveiup an
enormous potential as an cflective
instrument and securiiy as a valu-
able aid in the administration of
justice. -



