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THE ACCURACY OF PHYSIOLOGICAL DETECTION OF DECEPTION 

FOR SUBJECTS WITH PRIOR KNOWLEDGE 

By 

Louis I. Royner, Ph.D. 

Abstract 

The effects of detailed information and practice an the 
effectiveness of the control question technique for physiolog­
ical detection of deception were studied in a mock theft sit­
uation. A mock theft was committed by 36 of the subjects, and 
36 subjects were simply informed about the theft. All sub­
jects were instructed to deny having committed the theft when 
they were administered ~ ~olygraph examination which utilized 
measures of skin conductance, blood pressure, respiration, and 
digital vasomotor activity. All subjects were offered a $10 
bonus for producing an innocent outcome on the polygraph test. 
Prior to the test, guilty and lnnocent subjects received eith­
er no information (STD), or detailed information about the CQ 
test and suggestions about methods to appear innocent (INFO), 
or the detailed information and suggestions plus two practice 
polygraph tests (INFO+PRAC). Each subject was then given a CO 
polygraph test by an examiner who was blind regarding the sub­
ject's guilt or innocence or 'the treatment administered. The 
polygraph chart8·we~e numeri~ally,·evaluated blindly by a ·third 
experimenter whose scares provided the basis for decisions 
concerning guilt or innocence. Accuracy of decisions was 95% 
fer' the sro group, 95% for the INFO group, and 71~ for the 
INFO+PRAC group. There was significant discrimination between 
guilty and innocent subjects, but the innocent subjects in the 
INFO+PRAC group were less easily identified. Further analyses 
showed significant discrimination between gUllty and innocent 
subjects with measures of skin conductance, respiration, blood 
pressure, and vasomotor activity. Objective quantItative 
analyses of the physiological measures generally conflrmed the 
numerical scoring. The results indicated a high degree of 
effectivenes of the control question technlque even when sub­
jects were given detailed information about the test and ways 
to defeat it. However, the combination of lnformation and 
practice significantly weakened the effectiveness of the tech­
nique with innocent subjects. It is important that field ex­
amlners realize that sophisticiated, trained subjects may be 
more likely than others to produce erroneous outcomes on their 
tests. Examiners mlght wish to attempt to determlne whether 
their subjects have received training in physiological detec­
tion of deception techniques. 

for copies of reprints wrIte to the author at 
Woodland Hills, CA 91367. The aulhor IS a member 

graph Association and 8 practicing examiner.[Ed.] 

6319 Berquist Avenue., 
of the American Poly-

Ij.}. 

Polygraph 1986, 15(1)



Physiological Detection of DeceptIon WIth Subjects WIth Prior Knowledge 

INTRODUCTION 

The physiological detection of deception (PDD) has proven to be a 
highly valId and reliable method of Inferring a person's truthfulness or 
deception about specific past events or acts (Podlesny &: Raskin, 1977). 
This is partIcularly true of control-question (CQ) tests which are evalua­
ted by a numerical scoring system (Raskin, Barland & Podlesny, 1978). 

It can be reasonably anticipated that the results of recent PDD re­
search will provide additIonal justificatIon and Impetus for increased 
confIdence and continued use of polygraph examinations in law enforcement 
investigations and legal proceedings. Some members of the legal community 
strongly advocate the use of the results of polygraph examinations as e~i­

dence and feel that this evidence is often more appropriate and valid than 
other traditional forms of evidence (Ennis &: Litwack, 1974j Tarlow, 1975). 
There is recent scientific evidence which supports this view (Buckout, 
1974; Widacki & Ho~vath, 1978). 

In addition to reports -and articles 1n scientific and professional 
publications, the popular press has recently focused a good deal of atten­
tion on "lie detection" in Its various forms. As polygraph examinatIons 
become more commonplace in InvestIgations and legal proceedings and public 
interest ~n the detection of deception continues to grow, it is likely 
that criminal suspects will have greater access to information and mater­
ials concerning the details of PDD techniques. That situation increases 
the importance of obtaining data concerning the effects that the posses­
sion of auch informatIon will have on the Q,utcome of polygraph examIna­
tions. 

It is possible that subjects' knowledge of the CO theory, test struc­
ture, and evaluation rules would result in lower numerical scores and a 
greater number of false negative C~~G~3 ~r:J ~ncanclusive results. Guilty 
subjects may attempt to produce responses to the control questIons by us­
ing mental or phys1cal countermeasures. Furthermore, that knowledge might 
reduce the psychological impact of the control questions for Innocent sub­
jects, resulting In dIminished autonomic respons1veness to the control 
questions and more false positIve errors and Inconclusive results. It is 
likely that these effects will be enhanced If subjects are given practice 
polygraph examinations in addition to receiVIng informatlon about POD 
techniques. Thus, the main purpose of this study was to assess the ef­
fects of prior information and practice on the accuracy of CQ techniques. 
The study also sought to confirm previous find1ngs regarding the nature of 
guilty and innocent subjects' physiological responses to relevant and 

The author wishes to express his gratitude to David C. Raskin and 
John C. Kircher for theIr assistance during the experiment and data analy­
sis. This research was conducted 8S a reqUIrement for Or. Rovner's doc­
toral degree. The material in this project was prepared under Grant No. 
78-NI-AX-0030 from the Law Enforcement Assistance Administration, U.S. 
Department of Justice. Researchers undertaking such projects under 
government sponsorship are encouraged to express freely their professional 
judgment. Therefore, points of view or opIn10ns stated in this document 
do not necessarily represent the official pos1tion or policy of the U.S. 

Department of Justice. 
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control questions and to determine whether there are systematic differ­
ences between the responses of sophisticated and naive subjects. 

METHOD 

Subjects 

Eighty-four male subjects w~re recruited from the local community by 
means of a classified newspaper advertisement which offered $7.50 and a 
possible $10 bonus for participation in a psychophysiological experiment. 
This method of subject recruitment has been used previously in POD re­
search (Podlesny &: Raskin, 1978) and seems to provide a representatl.ve 
cross-section of the population. 

When a person responded by telephone to the advertisement, he was 
told by a secretary that the study was a ll.e detection experiment. He was 
then asked If he had ever taken a lie detector exam and l.f he had any 
knowledge of the present experiment. Callers who answered both of those 
questions negatlvely and chose to participate in the study were used as 
subjects. Twelve of these subjects either disqualifIed themselves or were 
unable to participate due to other factors. After hearing the instruc­
tions concerning the mock crime 4 subjects refused to participate in the 
study because they had moral objections to stealing, 2 subjects expressed 
anxiety about the mock crime and disqualif~ed themselves, 1 subject was 
concerned about I1getting in trouble," 1 lacked confidence in his ability 
to deceive the examiner, and 1 subject C!anfessed the mock '-'CrIme to the 
polygraph examiner .during the pretest interv~~w. Three other subjects had 
to be eliminated from the study due to procedural errors: in one case ·the 
examiner had become aware of the s·ubject's participation in the mock 
theft, another subject failed to follow his instructIons properly, and 
another was not able to locate the ring which was to be stolen. The age 
of the remaIning 72 subjects ranged from 17 to 54 years, wlth a median age 
of 25. Education ranged from 9 to 20 years, with a median of 13 years. 

Procedure 

Subjects who responded to the newspaper advertisement and who met the 
n~cessary qualifications were told to report at a SpeCl.fIed tIme to a room 
In the Behavioral Sciences Building at the UniverSIty of Utah, where they 
would find 8n envelope with their name on it taped to the door. InSIde 
the envelope was the subject's prelimInary instructIons whlch directed hlm 
to another room in which there was a cassette tape recorder contalning 
further instructions. The subject was instructed to operate the tape re­
corder and ll.sten to his instructl.ons using headphones. 

Half of the subjects were instructed to commit a mock crIme (the 
theft of a ring), and the other hal f were innocent of that crlme. These 
gUIlty and Innocent subjects were subdiVIded into three treatment groups 
(see beloW). Subjects were assigned In order of theIr arrIval to the next 
condit lon/treatment combinatlon from a randomiled runnIng order. The 
taped Instructions were inserted Into the tape recorder by the only one of 
three experimenters who was aware of the subject's treatment combinat ion. 
The other two experimenters did not know the guilt or lnnocence of the 
subject or his treatment group until all of his data had been obtaIned and 
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a decision had been made regarding his guilt or innocence. 

Subjects in the guilty condition committed the mock theft according 
to their taped instructions. They went to a secrela .... y's office on a dif­

ferent floor of the building and asked the secretary where they could find 
the office of Dr. Mitchell. The secretary had previously been informed 
that subjects would ask about 8 Dr. Mitchell, and she answered, "There is 
no Dr. Mitchell in this department." The subject then left her office and 
covertly watched until the secretary left about) minutes later. The sub­
ject then entered her office and searched the secretary's desk for a gray 
metal cashbox. From the cashbox he took an envelope and removed the ring 
from the envelope. He then concealed the :ing on his person, destroyed 
the envelope, and returned to the room in which he had heard the taped in­
structions. Guilty subjects were also instructed to prepare an alibi to 
use if they were questioned during the theft and to return in exactly 15 
minutes. 

Innocent subjects heard a tape which contained a brief general des­
cription of the crime, without any of the details. They simply left the 
floor, waited minutes and then returned. All subjects had been instructed 
that they would be given a "lie detector" test and that they should deny 
any involvement in the crime or any knowledge of lts details. A $10 bonus 
was offered to both guilty and innocent subjects for appearing truthful on 
the polygraph teat. 

After the subject returned, an experimenter took him to another room. 
Subjeetil .. hI) had been rando.ly a.aigned to the Standard (STO) group aimply 
waited in that room with the experimenter for a 40-min. period.' News­
papers and magazines were availabla if the subject chose to read them. 
Some subjects in the SrD group conversed with the experimenter, but the 
experimenter did not answer any questions pertaining to the study or POD 
in general. 

Subjects in the Information (INFO) group were given specific, de­
tai led information about the ca test. The informat ion was prepared in a 
looseleaf notebook and explained the theory underlYIng the ca test, types 
of physiological responses which the examlner would use to make his de­
ciSions (including photographic examples of those responses), and a varie­
ty of physical and menta! countermeasures which might be utilized to pro­
duce physiological responses at a given time so as to produce a truthful 
outcome. In addition, this information was recorded on a cassette tape, 
and the tape was played while the subject read the booklet. The tape 
played for 10.75 minutes, and for the remainder of the 40-min. period the 
subject was free to ask questions of the experimenter, have the tape re­
played, or examine the information booklet. 

Subjects in the Information and Practice (INFO+PRAC) group were given 
the same information as subjects in the INFO group. After receiving that 
information they were attached to a Lafayette Model 76163 portable poly­
graph which recorded respiration, skin resistance, relative blood pres­
sure, and finger vasomotor activity, and they were given two practice 
polygraph tests. The question sequence of those tests was as follows: 

1. Is your first name ----? 
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2. Are you in Salt Lake City? 
3. Is today ? 

4. Before today have you ever stolen anything? 
5. Were you involved in stealing a ring from the office at the Uni­

versity? 
6. Are you sitting down? 
7. Before you were 18, did you ever lie about something important to 

get out of trouble? 
8. Did you steal a ring from an office at the University of Utah? 

These practice tests gave the subject two opportunities to attempt to pro­
duce reactions using countermeasures if he desired, and provided him with 
feedback concerning the nature of his physiological responses. After each 
test the subject was allowed to examine the polygraph charts and to dis­
cuss them with the experimenter to get an assessment of how well he had 
performe~ on the practice test. 

Following the "treatment period the subject was escorted to another 
room where the formal polygraph examination took place. Present in that 
foam wefe a aecond experimenter who acted as the polygraph examiner and a 
labora.tory aSSIstant whose job it was to operate the instrumentation and 
audio tape recorders. Subjects were directed into a shielded chamber and 
sat in an upholstered armchair. After collecting some background informa­
tion about the subject, the test questions were reviewed. Subjects were 
told that each question must be answered either "Yes" or 'INri." The word­
ing of the control questions W8S adjusted eo that each control ·question 
elicited 8 "No" answer~. A typical question sequence was as follows: 

1. Is your last name ? 
2. Regarding whether you took that ring, do you intend to answer 

trutflfully eacn quest10n about that? 
3. Do you understand that I will ask only questions that we have 

discussed? 
4. During the first 18 years of your 11fe did you ever take some­

thing WhICh didn't belong to you? 
5. Did you take that rIng? 
6. Between the ages of 18 and 23 did you ever take something which 

didn't belong to you? 
7. Did you take that ring from the desk? 
8. Were you born in the United States? 
9. Other than what you told me, prior to 1975 did you ever deceive 

someone? 
10. Do you have that ring with you now? 

The sensors were then attached to the subject, and he was given 8 

brief explanation of the polygraph, the autonomic nervous system, and a 
rationale for lie detection. The subject was then given a number test in 
which he was instructed to choose a number between "3" and "6 11

, to tell 
the examiner which number he chose, and then to answer "No" to all of a 
series of questions about numbers including the number that he chose, 
WhICh was written on a piece of paper posted in front of him. This proce­
dure allowed the subject to become accustomed to the test1ng SItuation and 
helped to ensure adequate recordings. In order to increase guilty sub­
jects' concern about relevant questions and Innocent subjects· concern 
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about control questions, 
were told that they had 
lied about the chosen 
other numbers. 

at the completIon of the number test all subjects 
produced large physiological responses when they 

number and comparatively small responses to the 

The CO test was then administered. A minimum of three charts (three 
times through the questions) was given to each subject. After each chart 
the experimenter dlscussed with the subject any problems or concerns he 
might have expressed wlth regard to the questions. The experimenter also 
reviewed the control questions again In order to draw the subject IS atten­
tion to them so as to increase their salience. That procedure seems to 
increase the accuracy of the test by reducing false positive errors (Ras­
kin & Hare, 1978). If the examiner could not make a decision based on 8 

numerical evaluation of those three charts, additional charts were admin­
istered to a maximum total of fIve. However, only the first three charts 
were used for the statistical analyses of the numerIcal scores and the 
cbje~tive quantlfication. 

When the testing procedure was completed and the experimenter had 
fInished scoring the charts numerically, he removed the sensors from the 
subject. Before the experlmenter informed him of his decision, the sub­
ject was asked to complete a short questionnalre. The purposes of this 
questionnaire were to obtaln the subject' s impression regarding the out­
come of the test, to ascertain that subjects in the INFO and INFO+PRAC 
groups had been able to identify control and relevant questions, and to 
determine which, if any, countermeasures had been used by the subject. 
This was also· used to determine the extent to whieh Bubjects 1n the INfG 

"'and INFO+PRAC gr'oups' understood and remembered the information they re­
ceIved during the treatment period. 

lipan completion of the questionnaire, subjects were informed of the 
examiner's decision and were released. The pay~ent for their partlclpa­
tion was mailed to their homes. Some time after the subjects ' - departure 
the charts were scored blind by a third experlmenter. 

Aoparatus 

The pretest intervlews and polygraph examinations were conducted in 
an Industrial AccouStlCS Company shielded chamber with the door closed. 
Physiological recordings were made on a Beckman Type R Dynograph located 
outside the chamber. During pretest interviews t:le experimenter sat in­
side the chamber with the subject, but the experimenter left the chamber 
during the polygraph tests and communicated with the subjects by means of 
an intercom. 

Skin conductance (SC) was recorded from Beckman lOmm Biopotential 
Ag-AgCl electrodes filled with .05m NaCl in a Unibase medlum (Schneider &: 

Fowles, 1978) placed on the palmar surface of the middle phalanx of the 
4th and 5th fingers of the left hand, which had been cleaned with 70% 
ethanol. A Beckman 9844 skin conductance coupler applied a constant 
potential of .5V, and SC was recorded DC WIth an upper frequency ctltoff of 
6Hz. 

Resplration recordings were obtained from two mercury straln gauge 

6 

, 
" 

Polygraph 1986, 15(1)



Louis I. Rovner, Ph.D. 

transducers and two Beckman 98758 Hg 
upper frequency cutoff of 30 Hz. One 
upper thorax and the other around the 
secured with Velcro fasteners. 

Gauge couplers recorded DC with an 
strain gauge was placed around the 

abdomen just below the rib cage and 

Heart rate was recorded from [KG lead II using a Beckman 9857 Cardio­
tachometer coupler which provided beat-by-beat heart rate and a square­
wave pulse for each R-wave. 

Tne photoplethysmograph pickup was strapped with Velcro over the pal­
mar surface of the distal phalanx of the left index finger. It consisted 
of a Clairex CL703L CdSe photoconductive cell and a General Electric 683 
miniature tungsten lamp mounted in a block of black phenolic plastic. 
Kodak Wratten Gelatin infrared filter No. 87C was placed over the photo­
cell, and the lamp was activated with a potential of 3V. A Beckman 9853A 
Voltag~/Pulse/Pressure coupler contained the bridge circuitry and was used 
to recorrl fPA With a time constant of .1 sec and an upper frequency cutoff 
of 30Hz on one channel. The unfiltered output of the bridge was also con­
nected to a Beckman 9806A AC-DC coupler which was modi fled to record FBV 
with a time constant of 2S sec on a second channel with an upper frequency 
cutoff of 30Hz. 

A Stoelting wet Cardia Activity Monitor (CAM) was strapped with Vel­
cro over the radial artery of the left wrist. A Beckman 9853A Voltage/­
Pulse/Pressure coupler was used, and recordings were made DC with an upper 
frequency cutoff of JOHz • 

• ~\' ... '~' The outputs of the shaped pulse from the cardiotachometer, the short-
and long-term-constant plethysmograph, cardia, CAM, and SC channels and 
time marks were recorde.d on Scotch 211 magnetic tape using two Hewlett­
Packard 3960 Instrumentatlon Tape Recorders. Analog-ta-digital conversion 
and preliminary data reduction were accomplished with a Digltal Equipment 
Corporation PDP-12 computer. Further data reduction and analyses were 
performed on a Univac 1108 computer. 

Data Reduction 

Numerical Evaluations 

The polygraph charts were scored blind by an independent evaluator 
who had not been present during the tests. He had no informatlon regard­
ing the subjects' guilt or innocence or their treatment groups. The scor­
ing crlteria were those described by Raskin and Hare (1978) and Podlesny 
and Raskin (1978). The measures evaluated were SCR, respiration, cardia, 
and plethysmograph, and the following characteristics were utilized to 
assess the strength of the responses: SCR - amplitude; respiration - de­
crease in amplitude, slowing of respiration rate, and baseline increase; 
cardia increase in systolic and diastolic levels; plethysmograph de-
crease in amplitude (FPA) and decrease in diastolic level (FaV). Each 
control-relevant pair of questions was asslgned a score from -3 to +3 for 
each of the four physiological components, depending on the magnitude of 
the difference between the responses. Positive scores were assigned when 
responses to control questions were stronger, and negative scores were as­

Signed when responses to relevant questions were stronger. Total scores 
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of +6 or hIgher were consIdered truthful outcomes, and scores of -6 or 
lower were consIdered deceptIve outcomes. Scores of less than 6 In either 
direction were considered inconclusive. If the score was less than 6 af-
ter the first three charts were numerically evaluated, a maXImum of two 
additional charts was run, and the scores were accumulated In an attempt 
to obtain a decision. 

When no inconclusive 
cally evaluating only the 

zone was used, accuracy was assessed by numeri­
flrst three charts for all subjects. Total 

scores in the negative direction 
also analyzed using inconclusive 

were considered deceptive. The data were 
zones ranging from zero to +/- 12. 

Objective Quantification 

Objective measurements were made 
no knowledge of the field evaluations 
subjects. Measurements were made en 

control and three relevant - questions 

by computer and by persons who 
to or treatments administered 

the- responses to each of the 
on the first three charts for 

had 

the 
th r ee 

each 
subject. Analyses were based on mean values for control and relevant 
questions for each chart. The followIng measurements were obtained: 

Skin conductance response (SCR) amolitude. Increase in SCR was mea-
'sured in mm of chart deflection from the onset of the flrst upward change 
in slope at least .5 sec after the beginning of the question to the 
highest level reached within 5 sec following the subject's answer. 

Thoracic respiration amplitude (TRA) response. The amplitude in mm 
of the last complete iffspiration prlor to the angel ·of the question was 
subtracted from the amplitude of each of the first five complete inspira­
tions following the question onset to yield a TRA difference response. 
The amplltudes of the posLstimu!i.Js insplratio!'1s \'/ere also dividec by the 
amplitude of the prestl!nulus inSplration to yield a proportional TRA res­
ponse. The above comparlsons were also made for the prestimulus inspira­
tion and the first complete inspiration following a subject's answer. 

Thoracic resoiration baseline (TRB,\ reSDonse. Tr,e dIfference in mm 
between the lowest point of the last complete expiration prior to the on-
3et of the questicn and the lo~est points of each of the first. fIve com­
plete expirations following the question onset were calculated to yield a 
TRB difference response. The difference between the lowest pOlnt of the 
prestimulus expiration Bnd the lowest point of the flrst complete expira­
tion following the subject's answer was also calculated. 

Thoracic respiration cycle time (TReT) response. The time in seconds 
between the last two points of maximum inspiration prIor to the onset of 
the questi.Jn was subtracted from the time in sec"Jnds between the two 
points of maximum inspiration for each successive pall" of the first five 
inspirations following the question onset to yield a TReT difference res­
ponse. The poststimulus times were also divided by the prestimulus time 
to yield 8 proportional TRCT response. The above comparisons were also 
made for the prestimulus time and the time in seconds between the two 
points of maximum inspiration following the subject's answer. 

Abdominal respiratlon amplitude (ARA) response. 
obtained in the same manner as the TRA response. 

S 

The ARA response was 
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Abdominal respiration baseline (ARB) response. 
obtained in the same manner as the TRB response. 

The ARB response was 

Abdominal respiration cycle time (ARCT) response. 
was obtained in the same manner as the TRCT response. 

The ARCT response 

Heart rate (HR) response. Intervals between successive R waves in 
the (KG were converted to sec-by-sec HR ln beats per minutes. The value 
obtained for each second was the sum of weighted rates for all pairs of R 
waves which overlapped any portion of that second. The rates for pairs of 
R waves were multiplied by the proportion of the second covered by each 
pair and them summed. Values were obtained for 3 sec prior to the ques­
tion and 19 sec following the question onset. Deviations from prestimulu5 
rates were obtained by subtracting the mean of the three prestimulu5 
seconds from the rates for each of the 19 poststimulus seconds. 

,-f-,1-,-n"g>.;e"-·-,-r.....;b:!..!.1::o",o"d=--.!v~o,-1~u",m..:e,---'.(.!.f~8,-V~) .....;r,-e""s.o"",o"n:..s,,-e::.. The dec rea s e in the d i as toll c 
level of the recording obtained from the photoplethysmograph channel with 
the 25-sec time-constant was analyzed on B sec-by-sec basis. Values for 
diastolic levels were obtained for the period beginning 3 sec before ques­
tion onset and ending 18 sec after the question onset. A mean was ob­
tained for each successive pair of diastolic levels which overlapped any 
portion of the second. Each mean was multiplied by the proportion of the 
second covered by t.hat pair. The resulting diastolic levels were summed 
for each second. The values for each of the 18 poststimulus sec were sub­
tracted from "'the mean level of the) preetillulu8 .sec to yield 8(1 fBV .,res­
ponse. The values obtained were corrected to a common gain beca~s~ ~( ~he 
wide range of gain settings among the subjects. 

Finoer pulse amolitude (FPA) response. The .l-sec lime-constant 
photoplethysmograph recordings were analyzed on a sec-by-sec Gasls. Each 
systolic and diastolic point was characterized by a relative level and 
a time of occurrence with respect to question onset. Sec-by-sec values 
for systolic and diastolic levels were obtained for the period beginning 3 
sec prior to questlon onset and ending IB sec after question onset. A 
mean was obtained for each succeSSive paIr of systolIC or dlastolic levels 
which overlapped any porti?n of the second. Each mean was multiplied by 
the proportion of the second covered by that pair. The resulting systolic 
and diastolic levels were summed separately for each second. The dIffer­
ence between systoliC and diastolic levels was obtained for each second, 
and the FPA response was expressed as a proportion of the 3-sec prestlmu­
Ius mean. 

Cardio pulse amplitude (CPA) response. 
measured in the same manner employed for FPA. 

The cardio recordings were 

Cardia systolic (CS) response. The SystolIC second-by-second levels 
were obtained 8S described for FPA. CS responses were expressed as devia­
tions from the mean of the 3-sec prestimulus level. 

same 
Cardia diastolic (CO) response. 
manner as the CS response uSlng 

The CD response was 
the diastolic levels. 

obtained the 

CAM pulse amplitude (CMPA) response. The CMPA response was obtained 
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from the CAM recordIngs 1n the same manner used for FPA response. 

CAM systolic (CMS) reseonse. Th e CMS response was measured 1n the 
same manner used for the CS response. 

CAM diastolic (CMD) resEonse. The CMD response was measured in the 
same manner used for the CD response. 

Objective quantitative analyses were performed for all 72 subjects 
for the SCR and respiration measures. However, due to a malfunction in 
the recording apparatus the cardiovascular measures were not recorded for 
the last 16 subjects who were run. In order to equalize the number of 
subjects in each cell for the objective analyses, the records of 2 addi­

tional subjects were randomly chosen and discarded. Thus, the objective 
quantitative analyses for cardiovascular measures were performed for 54 
subjects. 

RESULTS 

Numerical Field [valuatIons· 

Accuracy of Decisions 

The results of field evaluations were based on the assigned scores 
and decisions by the independent blind evaluator who has no contact with 

the subjects. Rates of accurate decisions were computed for the first 3 
charts without an inconclusive zone (Table 1). ,Under thoa. c.ondj"tions, 

.decisions for the STD and INFO groups ·were 91.5% correct and 8.3~ wrong •. 
for the INFO+PRAC group those decisions were 70.8% ·correct and 29.2% 
wrong. An inconclusive zone of +/- 5 was also utilized when making those 

decIsions, and the outcomes were assessed on the basis of the total score 
for all charts. Table 1 contains those evaluatlons. For the SiD group 
and the INFO group the declsions were 87.5% correct, 4.2% wrong, and 8.3% 
lnconclusive. For the I~FO+PRAC group, 62.5% were correctly categorized, 
25% were wrong, and 12.5% were inconclusive. Excluding inconclusives, the 
accuracy rate was 95.5% for both the STO and INfO groups, and 71.4% for 
the INFO+PRAC group. 

When the inconclusive zone of +1- 5 was utilized in making declsions, 
only one error was made in each of the STD and INFO groups, and both of 
those errors were false positives (~'.9.., innocent subjects who appeared 
deceptive). It should be noted that no guilty subject in either of those 
groups was able to produce a truthful outcome. In the INFO+PRAC group six 

errors occurred, three false positives and three false negatives. 

Using the total score for the first three charts, the percentages of 

accurate decisions and incanclusives were calculated for each treatment 
group for inconclusive regions ranging from zero to +/- 12. The results 
of this post facto manipulation are shown in Figure 1. When the inconclu­

sive zone was limited to scores of zero, 91.7% of the subjects in the STD 
and INFO group, and 70.8% of the INFO+PRAC group were correctly cate­
gorized. As the inconclusIve boundaries were extended, there was a 

* All statistical tests employed a .05 rejection region, 2-tailed. 
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Treatments ------

STD 

IlifO 

INfO + 
PRAC 

Table 1 

Independent Rater Decisions Based on Numerical Evaluations 
Hith and Hithout an Inconclusive Zone 

Rater Decisions ----------

First Three Charts Hithout All Charts With 
Inconcllisive Zone Inconclusive Zone 

"J % % % % % % ,., 
Corree t False fa 1 se Correct False fa 1 se Incon-

Positive Ne9ative Positive tJega tive elusive 

91. 7 4.2 4.2 1l7.5 4.2 D 8.3 

91. 7 4.2 4.2 87.S 4.2 0 1l.3 

70.8 12.5 16.7 62.5 12.5 12.5 12.5 

r 
0 
c 
~ . .. 
~ 

% 
Correct '" a 

Decisions < 
:> 

" ., 
95.5 .., 

;:r 

0 

95.5 

71.4 
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slight increase In the degree of accuracy of decisions. Inconclusive 
regions of +/- 7 and greater led to 100% accuracy in the SrD group and ac­

cur;., ~y rates of 83% to 89% in the INFO+PRAC group. The accuracy rates far 
the ~NFO group remained relatively stable throughout the various inconclu­

sive zones. Predictably, the rate of inconclusives rose as the size of 
the inconclusive region increases. However, there was very little differ­
ence between the accuracy rates between Inconclusive zones of zero and +/-
5, the region that was used in the field evaluations. Because of the con­
current increase in inconclusive outcomes between the boundaries of zero 
and +/- 5, fewer subjects were correctly identified at the wider zone. 

Evaluator Agreement 

The decisions based on the numerical evaluations by the polygraph 
examiner and the independent evaluator were compared. The examiner and 
the independent evalu-ator -made definite decisions (~'.9.., truthful or ""de­
ceptIve) in 93% an~ 90% of the cases, respectively. When both made defin­
ite decisions on the same subjects, they were in agreement in 95% of those 
cases. As a further test of Interrater reliability, the numerical scores 
assigned by the examIner and the independent evaluator on the first three 
charts for all sUbjects were compared. The correlatlon between the two 
sets of scores was extremely high, .E.(70) :: +.97. 

Effectiveness of Numerical Scores 

The total Bcore for each subject's first three charta: was compared 
for.<~guilty and innocent subjects in the ,.th.ree treatment groups •. The mean 
3-chart totals are presented in Table 2. Analysis of variance revealed a 

significant difference between the scores of guilty and innocent subjects, 
[(1/66) :: 72.25, ~e :: 128.0, but no sianificant dIfferences among the 
t)'1ree treatments (F < 1). There was a signiflcant Guilt X Treatment 
interaction, [(2/66) = 4.83, MSe :: 128.0. A Newman-Keuls test showed that 

the scores of innocent subjects in the INFO+PRAC group were significantly 
lower than those of the other two innocent groups, but there was no signi­
fIcant difference among the three treatments when the scores of guilty 

subjects were compared. Additional comparIsons revealed SIgnificant dis­
crimInation between guilty and Innocent subjects in the STD group, 1(22) = 
6.22, in the INFO group, !-(22) = 5.43, and in the INFO+PRAC group !-(22) = 
2.76. 

In order to determine whether there was a difference in the magnitude 

of scores for guilty and lnnocent subjects, an analysis of variance was 
performed with the signs reversed for the scores of the guilty subjects. 
There was no signIficant difference between the magnitude of mean scores 
for guilty and innocent subjects, £:,.(1/66) :: 1.46, ~e :: 128.0, nor was 
there a signIficant GUIll X Treatment interaction, F < 1. However, there 
was a signifIcant treatment effect, £,(2/66) = 4.83, ~e :: 128.0. A New­
man-Keuls test revealed that the magnitude of subjects' scores in the 
INFO+PRAC group was signIficant lower than for the other two groups. 

EffectIveness of Physiological Components 

In order to assess the effectlveness of each of the four components 

WhICh were evalualed by numerical fIeld scorIng, the mean 3-chart total 
Polygraph 1986, 15(1)
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Troa tmen ts 

Gu i lty 
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Gu i lty 

Innocent 

Gui lty 

Innocent 

at(ll) = 4.87, SE = 1.36 

b t (11) = 3.17, SE = 1. 90 

ct(ll) = 3.87, SE = 1.45 

dt(ll) = 2.66, SE = 2.04 

et(ll) = 3.27, SE = 1.69 

ft(ll) = 5.12, SE = 0.58 

Table 2 

H~Jn Numerical Field Scores ror Each 
, Compolwnt and Total SC(1re~; for 

the First Three Chart<; 

Skin Con­
ductance 

t·, ei1.r~ N lime.!' i c~_,C~1!1ljl9!le n 1:..-.:S ,(;,0 -,,_c ,s. 

Plethys-
1H0(p'a ph 

Cil nli 0 

--a--------'T------ -----.----
-6.6 -2.9 -1.8 

+6.0
b 

+2.0 +6.3
Q 

_5.Gc 

+e ,d 
~ .. , 

_5."e 

+0.6 

-1. 9 

+2.1 

-0.5 

+1.2 

-2.1 

+!i, Oh 

-0.1 

+2.:1 i 

---------
~t(ll) = :;.7~, SE = 1.11 

ht(ll) = 3.G9, SE = 1.39 

\(11) = :U)1, S[ = 0.61 

jt(ll) = 3.Gl, S[ = 1.04 

kt(ll) = 'i.36, S[ = 0.50 

Respira- Total 
tion 

-1.3 -12.6 

+3. sj + lS. 1 

-1. 3 -10.9 
<> 

+2.7 k ~ 

+15.2 

+0.4 - 5.7 

+1. 5 + 5.6 
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was calculated for each component separately. Those means are presented 
in Table 2. When all four of the measures were considered simultaneously 
in B multivariate analysis of variance, a significant discrimination was 

revealed between guilty and innocent subjects, [(4/63) = 17.81. There was 
no significant difference among the treatments, [(8/126) :: 0.78, nor was 

there a significant interaction, [(8/126) :: 1.23. 

Analyses of variance were performed on each of the four physiological 
measures separately. All of the measures discriminated significantly be­

tween guilty and Innocent subjects: plethysmograph, [(1/66) = 22.09; res­
piration, [(1/66) :: 21.79; skin conductance, £.(1/66) 54.47; cardia, 
I(1/66) :: 44.98. There was no significant difference among the treatments 
for any of the components. There was a significant Guilt X Treatment in­

teraction for the cardia measure, r.,<2/66) = 3.99, !!ie = 13.75. A Newman­
Keuis test af the cardia scores indicated that cardia scores were signifi­
cantly lower for innocent subjects in the INFO+PRAC treatment than in the 
STO group, and there -was not a significant difference between guilty and 
Innocent subjects in the INFO~PRAC g-raup, 1(22) = 1.99. No slgniflcant 
Guilt X Treatment interactions were found for the other three measures. 

Additional tests of the means against zero for each of the components 

were performed for guilty and innocent subjects in each treatment group 
(Table 2). The results of these tests indIcated that the plethysmograph 
scores did not signifIcantly identify guilty subjects, and they signifi­
cantly identified innocent subjects only in the STO group. The respira­
tion scores significantly identified only innocent subjects in the STO and 

INFO grotlpe. The skin conductance Bcores signifjc8ntly d~scrlmln8ted 8U~­
jects in, all of the groups 'except for inn{)cent subjects in the INFO+PRAC 

treatment. Cardio scores significantly identlfled lnnocent subjects In 

all three groups, but not guilty subjects. 

Questionnaire Data 

The majority of the subjects (64%) felt that they would be correctly 
identifIed as being Innocent or gUIlty, 14% of the subjects felt that they 

would be incorrectly identified, and 22% thought that the examiner would 
fail to reach a conclusive deCISlon. None of the subjects In the SrD 
group thought that they would be incorrectly identIfied. Three guilty 

subjects in the INFO group and four guilty subjects in the INFO+PRAC group 
thought that they would be considered innocent by the examiner, but only 
one of those subjects (INFO+PRAC group) was scored as truthful. Two Inno­

cent subjects in the INfO group and one In the I~FO+PRAC group thought 
that they would be found deceptive. In both of those groups, one of these 
subjects was incorrectly identlfied. 

Only 2 subjects In the STO group were able to identify the control 
and relevant questions. In the INFO group 16 subjects made the correct 
identification of control and relevant questions, and 15 subjects In the 
INFO+PRAC group correctly Identified the two types of questions. 

countermeasures was reported almost exclusIvely by gUIlty The use of 

subjects (Table 3) • The mos t common attempted countermeasures were con-

trolled breathing, rationalIzation, 

Jects who used countermeasures, 6 

and relaxation. Of the guilty sub-

were 1n lhe STD group, 8 were 1n lhe 

1 5 

, "".~.' .. 
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PhySlologlcal Detecllon of Deceplion WIth Subjects Wlth Prior Knowledge 

Table 3 

Number of Subjects Who Reported Employing 

Various Countermeasures 

srD INFO INFO + PRAC 

Countermeasures G I G I G I 

ContJ"o 11 ed 
BrE2thing ~ 5 C c v 

Rational ization 0 2 5 0 

Relaxation 2 2 0 5 0 

Muscular , 
I [i I G I U ,', ~ .. -'-- . ,;~~;'-: 

Concentrati on 0 2 0 1 0 

Del iberately Lied to 
Cont ro 1 Que st ions 0 0 0 0 

Total Subjects Who 
Used Countermeasures 6 2 ~ 2 11 1 0 

16 
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INfO group, and 11 were In the l;o..!fO+PRAC group. Only 5 Innocent subjects 

used countermeasures, 2 In each of the SrD and INFO groups, and one in the 
I~FO+PRAC group. Of the J guilty subjects in the INFO+PRAC group who pro­

duced truthful outcomes on the polygraph test, one reported the use of 
breathl.'lg and rationalizatlon countermeasures, one employed c0ntrolled 
breathing and relaxation, and the third used relaxation, rationalization, 

and deliberately lied to the conlrol questions. These countermeasures 

were among the most common employed by subjects, and were ineffective for 
all but the three subjects descrIbed above. Only one of the innocent sub­
jects who used countermeasures produced a deceptive outcome. That subject 
was in the STD group and used relaxation as B countermeasure. 

Ob,jective QuantitatIve Analyses 

Skin Conductance Response (SCR) AmplItude 

Meal' SeR amplItudes of gUIlty 

r~!evant qUestlr)nS are pre.'le'lted 1'1 

and l'lnOcent subjects 

Tahle 4. Th{;-SUllt 
to control 

X Qu-est.I:lr'l 
and 

T yp e 

GUllty sub-

jects ~e!>ponded wIt.h relatlw'ety greater amplitude to releva-nt questions, 

and ''1'H)(:~nt subjects resfJof1ded wllh relatively greater amplitude to con­

trol ~tJe~tlons. Thf! GuLlt X Que~tlOq Type X Treatment inler8ctl')fl was not 

s11nlfl:8:,t ~(2/66; :: 1.78, l'ldl:all'lg no dlfference among the three 
t r~atlTle''lt.s 1'1 terms r)f the SCR amplitur1e to control and relevant ques­

t. ;. t):'1 S • 

I·" 

TABLE 4 
M~an S<;~ Conductance Response Amplitude :mm) 

for Guilty ar,d r.,nocent Subjects 

Control Relevant. -- ----- --- ------------------
GlI, It:- 8.9 

: .'lnoc- en t ~ • 6 S .8 

Heart Rate (HR) Response 

Me~:l fiR deVIatIons Froln prestl'T1utus HR are prer;e·,ted 1<"1 rl,]ure 2. 

A. 1 tho u q ~ l h 1:; mea sur e d i j nat s 1 IJ n : f I .:: 8 n t 1 y d 1 f fer e n t i 3 t e 9 U 1 t l ~ a:1 d t ., n 0 -

:~:lt. suhjects, (The GUIlt X Que:,tton Type X Seconds :,teractlon was :'lot 

Sl~nlflcant, ~(18/864) :: 1.49, E. < .10), the resu',ts were Very much 11~e 

those obtained ("I two prev lOUS experllneT'lts : Podlesll;' :'.: Raskl:,. 1978; Ras­
kl·"1 &: I-lare, 1978). Inspecllon of ~ Igure 2 reveals that subjects responde-d 

to control and re levant quest 1111S WIth an I'1CreaSe ~'l HR for lhe Flrst 

four post'3tlmulu5 seconds and then HR beqan to decrease toward hasell:"le 

levels. HO~lever, the magnItude of HR decreas~ was ']reatest for gUilty 
subjects 111 responc;e to relevant questIons and was the only lnstance 1,'1 

WhICh HR decreased hel.ow presl LmuIus baselIne. The HR response ,jld not 

31Qlficantly dlscrImlnate 8monl] the thr'!e treatment grnu!1s. 

17 
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Since the pattern of the subjects' HR responses was very similar to 
previous findings, further ar"'alyses were performed individually on guilty 
and innocent subjects in order to determine whether subjects had produced 
differential responses to control and relevant questions. The difference 
in HR between Seconds 4 and 11 was compared for control and relevant ques­
tions for guilty and innocent subjects. The HR of guilty subjects de­
creased significantly mOfe in response to relevant questions than to con­
trol questions between seconds 4 and 11, !..c26) = 2.65, SE = 34.85, but 
there was no significant difference in the degree of HR decrease of inno­
cence subjects to control and relevant questions, 1(26) = 0.55, 5E = 
21.82. Thus, guilty subjects responded to relevant questions with 8 late 
decrease in HR, but innocent subjects did not respond differentially to 
the two types of questions. 

Cardio Systolic (C5) and Diastolic (CO) Responses 

Since the results of -tFie CS-- and CD a~al'fses were essentially the 
same, past card~o results have been reported in terms of CD (Podlesny &: 

Raskin, 1978), only the CO responses are reported here. The Guilt X Ques­
tion Type interact~on wes Significant, £..(1/48) = 13.17, MSe - 29829.58, 
and the Guilt X Question Type X Seconds interaction was also significant, 
I(l7/B16) - 3.24, MSe - 1134.69. Innocent subjects showed greater CD in­
creases to control questions and guilty subjects showed larger increases 
to relevant questions. Since the Guilt X Question Type X Seconds X Treat­
ment interaction was significant, [(34/816) ': 1.56, ~e = 1134.69, further 
analyses were performed on each of the three. treatment groups. Tne mean 
CD re.pon.es of the STD, INFO, and I.NFO+PRAC groups are presented in 

. "fIgures 3, 4, and 5, .respectively. In ·the STD group the Guilt X Quest~on 
',- Type interaction was signif~cant, £..(1/16) = 11.65, !i2.e = 33741.97, and the 

Guilt X Question Type X Seconds interaction was also slgnificant, 
£.(17/272) = 3.8rl; MS~ '" 1116.14. I" tl-,e Ii~FG group the GUILt X Questlon 
Type interaction was signif~cant, £.(1/16) = 5.49, .t!2e = 32996.36, but the 
Guilt X Question X Seconds inteaction was not significant, £..(17/272) = 
1.61, £ < .10. In both the STO and INFO groups innocent subjects produced 
larger responses to control questions and gUllty subjects responded more 
strongly to relevant questions. Although FIgure 5 indicates that In the 
INFO+PRAC group the responses of ~nnocent subjects to control questions 
were somewhat stronger than their responses to relevant questlons, the CD 
response did not significantly discrlminate between guilty and Innocent 
subjects £Jl/16) = 0.03. 

Cardia Pulse Amolitude (CPA) Response 

Mean CPA responses of guilty and Innocent subjects to control and 
relevant questions are presented in Figure 6. The Guilt X Question Type X 
Seconds interaction was s~gnif~cant, F(17/B16) :;; 5.35, MSe = 0.007. For 
innocent subjects the mean decrease In CPA was greater In response to con­
trol questions than it was to relevant questIons. The mean decrease In 
CPA for guilty subjects was about the same to control and relevant ques­
tIons, but their subsequent lncrease ln CPA was greater In response to 
relevant questions. The CPA response did not slgnlflcant ty differentiate 

the three treatment groups. 

19 Polygraph 1986, 15(1)
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to Control and Relevant Questiohs - INFO Group. 
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PhysiologIcal Detection of DeceptIon WIth Subjects With PrIor Knowledge 

Finger Pulse Amplitude (FPA) Response 

Mean FPA responses of guilty and innocent subjects to control and 
relevant questions are presented In Figure 7. The Guilt X Question Type X 
Seconds interaction was signifIcant, I(17/8l6) = 2.30, !:!.!e ::: 0.006. In­
spection of Figure 7 reveals that innocent subjects had more prolonged 
decreases in FPA in response to control questions than to relevant ques­
tions. Although the FPA measure did not signifIcantly discriminate the 
three treatment groups, additional analyses were performed on each of the 
three treatments to determIne whether any of these groups replicated the 
results of previous studies (Podlesny &: Raskin, 1978; Raskin &: Hare, 
1978), which found that the FPA measure was more effective in identifying 
guilty subjects than innocent subjects. For the STD group the Guilt X 
Question Type X Seconds interaction was signifIcant, [(17/272) ::: 2.17, ~e 
::: 0.006. Guilty subjects produced greater decreases in FPA in response to 
relevant questions and innocent subjects produced decreases of longer dur­
atIon to control questions. For t_he_ INFO_ group t0e Guilt X Question Type 
X Seconds InteractIon was SignIfIcant, [(17/272) ::: 1.82, MSe - 0.006, In­
dIcating that innocent subjects produced decreases in FPA of longer dura­
tion to control than to relevant questions. The FPA measure did not sig­
nifIcantly dIfferentiate guilty and innocent subjects in the INFO+PRAC 
group. 

Finger Blood Volume (FBV) Diastolic Response 

The mean FBV responses of guilty and Innocent subjects to control and 

relevant "Que'stions are presented in'>flgure 8 .. The·Gu1lt X Q..,estion~ Type ~ .. "..;:._ 
Seconds interaction was significant, [(17/816) ::: 4.45, MSe = 247.55. This 
InteractIon wa~~'due to differentIal responses of Innocent subjects to con-
trol and relevant questions. Innocent subjects responded to control ques­
tions with a greater decrease in F8V than they did to relevant questions. 
The FBV response dId not sIgn~flcanlly dIscrImInate among the three treat-
ment groups. 

ThoraCIC Resoiration Amplitude (TRA) and AbdomInal Respiration Amolitude 
(ARA) Responses 

Mean dIfference and mean proportional TRA and ARA responses did not 
signifIcant differentIate between guilty and 11"1nOcent subjects. This was 
true for the analyses which considered the flfst fIve poststimulus cycles 
and fOf the analyses which considered the first poststimulus cycle follow-
ing the subjects I answers. 
the three treatment groups 

There were no significant differences 
for either the TRA or ARA measures. 

bet ween 

Thoracic Respiration Cycle Time (TRCT) and Abdominal Respiration Cycle 
Time (ARCT) Responses 

Mean difference and mean proportional TRCT and ARCT responses did not 
significantly differentiate between guilty and innocent subjects for 
either method of analysis. There were no significant differences between 
the three treatment groups for either of these measures. 

24 Polygraph 1986, 15(1)
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Louis I. Rovner, Ph.D. 

Thoracic Respiration (TRB) and Abdominal Respiration Baseline (ARB) ~_ 

ponaes 

Mean TRB responses of guilty and innocent subjects to control and 
relevant questions are presented in Figure 9. For the analysis which was 
performed on the first five poststimulus respiration cycles, the Guilt X 
Question Type interaction was significant, [(1/66) - 4.75, MSe = 856.23. 
When the prestimulus TRB level was compared to the level of the first com­
plete expiration following the subjects I answer (Barland &: Raskin, 1975; 
Raskin &: Hare, 1978) Lhere was also a significant Guilt X Question Type 
interaction, [(1/66) = 5.54, MS. = 257.94. In both analyses the TRB in­
creased when innocent subjects responded to control questions and de­
creased when they responded to relevant questions. The TRBs of guilty 
subjects increased to both relevant and control questions; the mean in­
cresse was greater in response to relevant than to control questions. 

f1ean ARB responses of guilty 
relevant questions are presented in 

and Innocent subjects to control 
Table 5. The analysis involving 

and 
the 

flrst five poststlmulus respiration cycles failed to significantly discri-
minate between guilty and innocent subjects. However, when the mean base-
line levels of the prestimulu5 cycle and the first poststimulus expiration 
following the subjects' answers were compared (Barland &: Raskin, 1975; 
Rask~n & Hare, 1978) the Guilt X Question Type interaction was signifi­
cant, £:.(1/66) = 4.83, ~e = 345.89. Innocent subjects produced an in­
crease in ARB in response to control questions, and a decrease in response 
to relevant queetions. The ARB of 9ui'lty subJects decreased below tne 
presti.mulus level in ,re,sponse to both relevant and- control questions. 
There were no significant differences among the three treatment groups for 
either the TRE ar ARE measures. 

TABLE 5 

Mean Abdominal Respiration Baseline Response (mm) 
for Guilty and Innocent Subjects 

GuIlty 
Innocent 

5 Poststimulus Cycles 
Control Relevant 

-0.7 
3. B 

-2.0 
-1.2 

CAM Systolic (CMS) and Diastolic (CHO) Responses 

Cycle Following Answer 
Control Relevant 

-2.6 
4.3 

-1. 9 
-2.8 

Mean eMS responses of guilty and innocent subjects to control and 
relevant questions are shown in Figure 10. The Guilty X QuestIon Type X 
Seconds interaction was SIgnificant, F(17/8l6) = 3.83, MSe = 1184.61. 
Inspection of Figure 10 reveals that this Interaction was due to the dif­
ferential responses of Innocent subjects. Those subjects produced a 
greater decrease in CMS levels to control questions than they did to rele­
vant questions. The CMS measure did not SignIfIcantly dIscriminate be­

tween the three treatment groups. 

~,-, I 
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Physiological Detection of Deception Wilh Subjects Wilh Prior Knowledge 

Mean CMD responses of guilty and innocent subjects to control and 
relevant questions are shown in Figure 11. The Guilt X Question Type 
Seconds interaction was significant, [(17/816) = 3.98, ~e = 917.51. This 
was due to the differential responses of innocent subjects to control and 
relevant questions. The decrease in CMD levels for innocent subjects was 
more rapid in response to relevant than control questions, and the return 
toward baseline levels began earlier for relevant questions4 The Guilt X 
Question Type X Seconds X Treatment interaction was significant, [(34/816) 
= 1.60, ~e = 917.51. Further analyses revealed that the Guilt X Question 
Type X Seconds lnteraction was significant for the STD group, £:.(17/272) = 
2.33, MSe = 971.53, and the INFO group, [(17/272) = 4.12, ~e = 881.25. 
The CMD pattern of response for innocent subjects in both the STD and INFO 
groups was similar to the mean response for all innocent subjects, .i.~., a 
more rapid decrease in the STD and INFO groups produced a more rapid de­
crease and recovery of CMD levels to control questions than they did to 
relevant questions. The CMD measure did not slgnificantly discriminate 
gui lty and--lnnacent subjects in the INFO+PRAC group-. 

It should be noted that the CMD and CMS responses 
creases relative to the prestimulus levels. It would 
did not measure relative blood pressure, since Increases 
pressure generally occur when innocent subjects answer 
and when guilty subjects respond to relevant questions. 

CAM Pulse Amplitude (CMPA) Response 

consisted of de­
seem that the CAM 

in relative blood 
control questions 

Hean CHPA responses of guilty and innocent subjects to COntrol and" 
'·;..relevant quest:'"!ons are shown: 'in Figure 124 Although this me.&Sure did not ... ! 
sigificantly differentiate guilty and innocent subjects for the entire 
sample, the Guilt X Question Type X Seconds X Treatment interaction was 
significant, [(34/816) = 2.75, MSe = 0.013. Further analyses revealed 
signiflcant discrimination between innocent and guilty subjects in the sro 
and INFG+PRAC groups. For the SID group the Guilt X Question Type X 
Seconds interaction was signifIcant, [(17/272) = 3.17, MSe = 0.01. For 
guilty subjects lncreases in CMPA were greater in response to control 
questions, and for innocent subjects Increases in CMPA were greater in 
response to relevant questions. The Guilt X Question Type X Seconds in­
teraction was slgnif.cant for the INFO+PRAC group, £.(17/272) = 1.90, MSe = 
0.02. Innocent subjects responded to relevant questions with a greater 
increase in CMPA, but there was no discrimination between guilty Sub­
jects. 

DISCUSSION 

The results of this study indicate a high degree of effectiveness of 
the CQ technique for the detection of deception in a mock crime situation. 
Blind numerical field scoring with an inconclusive zone 
ficant identification of guilty and innocent subjects. 
were naive with regard to specific knowledge about the 

resulted in signi­
When the subjects 
tes t (STO group), 

95.5% were correctly identified a8 being truthful or deceptive. Even when 
subjects received detailed information about the CQ test and possible 
countermeasures (INFO group), the accuracy of decisions was 95.5%. How­
ever, when subjects were given two practice polygraph tests with feedback 

from the experimenter after having received information about the test 

30 Polygraph 1986, 15(1)
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(INfO+PRAC group), the accuracy of 

tion diminished the effectiveness 

ferentiation of guilt and innocent 

Rovner, Ph.D. 

decisions fell to 71%. That manipula­
of the CQ technique, although the dif­

subjects was still better than chance. 

The results of the STD group confirm previous findings that naive 
subjects in a mock crime situation are highly detectable using the CQ 
technique (Podlesny &: Raskin, 1978; Raskin & Hare, 1978). The present 

study extends those findings to subjects who are somewhat sophisticated in 

the CQ technique. Subjects in the INfO group who were given detailed in­
formation about the technique and suggestions for countermeasures were 
detected with the same degree of accuracy as naive subjects. Although the 
mean numerical scores of subjects in the INfO group were slightly lower 
than those of the naive subjects, the difference was not significant. 

Th e 
the most 

71% accuracy of 
striking effect 

decisions for 
of the study. 

the INFO+PRAC treatment gorup 

Although accuracy of--decisions 

was 
was 

lower than for the other two groups and the mean numerical s~ores were the 
lowest of all three groups, it should be noted that the INFO+PRAC treat­
ment was designed to maXImIze the effects of Information and practIce. 
That is, subjects were tested immediately after receiVIng their training 
and practice, and the practice test was almost identical to the subsequent 

test. It would be expected that a longer time lapse between the treatment 
and testing would reduce the effect of the treatment, especially 1n light 

of the relationship between time lapse and memory decay (Lipton, 1977). 
Also, any reduction in similarity between the practice and subsequent 
teste would be expected "to. reduce tne effects.;' Cer~B1nly 1n a f1eld SIt­
uation there would "be such. 8 period of. time between ·train,ing and test,ing 
and such close SimIlarity between the two tests would be very unlikely. 
However, the existence of such a time function and SImilarity dIfference 
are questions for further research. 

In order to generalize the results of a POD study using a mock crime 
paradigm, several conditions must be met which approximate factors which 
are present 1n the fIeld situation (Podlesny &: Raskin, 1977). It 15 of 
upmost important that the mock crime be as realIstic as possible so as to 
involve the subject in the task. The fact that eight potential subjects 
refused to participate in the study for moral or ethical reasons may be 
attributed in part to the religious and SOCIal climate in the Salt Lake 
City community. However, It is also plausible that the paradlgm was so 
realistic that participating in the theft mIght have conflicted with the 
moral codes of many individuals. 

Threat of punIshment and motivation to produce a truthful outcome on 

the polygraph test are additional features WhICh must be present In a 
laboratory study in order to enhance its generalizab1lity (Podlesny &: Ras­

kin, 1977). The present study used a cash bonus of $10.00 to meet this 
requirement; the bonus was awarded to subjects who produced a truthful 
outcome and withheld from those who appeared deceptive. Although motiva­
tIon to produce a truthful outcome 15 undoubtedly higher for a subject 
being tested In an actual crlm1nal InvestIgation, thIS method of motIvat­
ing subjects has been used 1n preVlOUS laboratory studies (Davidson, 1968; 

Podlesny &: Raskin, 1978; Raskin &: Hare, 1978) and it seems to provide a 
sufflClent impetus for gui lty subjecls to atlempt to aller their phYSIO­

logical reactions in order to "beat the test,lI SInce all subjects 1'1 the 
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three treatment groups were offered the bonus it is not likely that the 
diminished rate of accurate decisions for the INfO+PRAC group was due to a 
differential level of motivation of the subjects in that group. However, 
the exceedingly more serious nature of the consequences of being detected 
in deception concerning a real crime committed by a crIminal suspect might 
be expected to mitigate any benefits of the treatment administered to the 
INfO+PRAC subjects in this experiment. The results of this experiment 
probably represent an upper limit of the effectiveness of such procedures, 
and effects of such procedures in the real-life criminal situation would 
be expected to be lower. 

A further factor involved in the decrease in accuracy regarding the 
INfO+PRAC group was feedback during the training 5~ssion. After each of 
the two practice polygraph exams subjects were given the opportunity to 
examine their charts and to ask questions of the examiner. It was this 
feedback which allowed them to gauge the effects of countermeasures that 
they were using. Since it has been shown that merely having undergone 
previous polygraph tests does not significantly affect an examiner's ac­
curacy (Ba-r1and,---1975), "-Oft is not likely that simply having experienced 
the practice tests led to decreased accuracy in this stUdy. Since de­
tailed information about POD techniques and countermeasures was ineffec­
tive in decreasing the accuracy of decisions in the INfO group, it seems 
likely that the combination of detailed information and feedback In a 
structured practice situation was responsible for the performance of sub­
jects in the INFO.PRAC group. 

Although all three of the guilty subjects who produced truthful out­

comes r~ported. using countermeasures, it is unlikely that tn •• e lechE~ques 

alone were responsible for the false negati"ves, or that any single coun­
'termeasure or "par,tiC"ular combination of countermeasures increased these 
subjects' probabilities of producing a truthful outcome. Two of those 
subjects employed two countermeasures and one used three techniques, but 
there was no common countermeasure employed by all of them. FUithermore, 
the countermeasures used by these subjects were among the mast c mmon 
techniques reported by other subjects in the study, and the ather 22 guil­
ty subjects who used countermeasures were unable to produce truthful out­
comes. 

In a field situation it is conceivable that false positives or false 
negat.ives may be more likely to occur in subjects who have undergone 
training and practice procedures similar to those in the present study. 
However, there are practical considerations which might preclude a subject 
from receiving that training. first, the innocent subject is nat likely 
to seek information on how to beat the test. furthermore, innocent sub­
jects are more likely to experience false positive outcomes as the result 
of training and thus it would be counter to their best interests to engage 
in that training. Second, although the guilty subject's probability of 
producing a false negative outcome may be increased by structured training 
and practice, that training would require the partiCipation of a competent 
polygrpah examiner and perhaps the subject's 3ttorney. Since such activi­
ties would clearly violate the cades of ethics of both the American Poly­
graph Association and the American Bar Association (Pirsig & Kirwin, 1976, 
p. 640) and might lead to criminal prosecution of those parties, it is un­

likely that the participation of examiners and attorneys would be readily 
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available. Nevertheless, it may be advisable for field examiners to in­
clude questions in pretest interviews and the polygraph examination to 
attempt to determine whether B subject has had special training and prac­
tice in PDD tech~iques and countermeasures. 

The finding that an inconclusive zone of zero led to the correct 
identification of more subjects than an inconclusive zone of +/- 5 should 
not necessarily indicate that inclusive zones are not useful in the field. 
Many factors which influence subjects in a PDD situation differ between 
the laboratory end the field (Barland &- Raskin, 1973). Among those fac­
tors is the degree of severity of the consequences of producing a decep­
tive outcome. Although the withholding of a monetary bonus may be impor­
tant to laboratory subjects, a deceptive outcome during a criminal inves­
tigation could lead to prosecution of that subject. For an innocent sub­
j eet, the threat of the potential consequences (among various other fac­
torl:!) might sometimes lead to a negative __ score_ orL his polygraph test. 
Eliminatlon of the lnconclusive zone 1n a field situation could increase 
the risk of pr-o-ducing a greater numbel' of false positive outcomes. Thus, 
it would be prudent to continue using an inconclusive zone and to adopt 
stringent criteria when making decisions based on polygraph examinations. 

Continued theoretical attacks on the efficacy of the CQ technique 
(Lykken, 1974, 1978) were not substantiated. The present results confirm 
previous findings that innocent subjects respond more strongly to control 
questions and that guilty subjects respond mare strongly to relevant ques­
tio.", (Podleany & ftaaltin, 1971, 1978, ft •• kin, 1978b, Rnk.n.& Hare, 1978/. 
In fect, blind scoting procedures in this study resulted in numerical 
scares for innocent SUbjects which were approximately 50% greater in' mag-' 
nitude than the scores of guilty SUbjects. Objective measurement and 
analysis of the individual physiological measures geneTally confirmed 
these numerical scares. Thus, it would appear that in this experiment 
control questions were more effective in identifying innocent subjects 
than relevant questions were in identifying guilty subjects. Guilty and 
innocent subjects have also been significantly differentiated in field 
studies (Bersh, 1969j Raskin ~..!l., 1978) but the scores of innocent sub­
jects in criminal investigations are usually less extreme than those in 
the present study (Raskin, 1978a). 

The extremely high rate of agreement between the decisions and riumer­
ical scares of the polygraph examiner and the blind scorer is similar to 
those found in previous studies (Podlesny &- Raskin, 1978 j Raskin ~ .!l., 
1978). 

The results with specific physiological measures generally confirmed 
previous findings. The STD group in the present study provided the best 
basis for comparison with the results of previous studies. The positive 
findings with SCR amplitude confirmed previous findlngs (Podlesn)! & Ras­
kin, 1978; Raskin &- Hare, 1978). Insofar as SCR significantly discrimi­
nated between guilty and Innocent subjects in all three treatment groups, 
it was the mast valid measure of those employed. However, SCR was nat 
particularly effective in identifying innocent subjects in the INFO+PRAC 

group. 

The HR results, although not statistically signifIcant overall, 

, , 
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tended to confirm previous findings (Podlesny &: Raskin, 1978; Raskin &: 

Hare, 1978). It appears that the HR measure is useful only in identifying 
guilty subjects using the CO technique. As such, it has limited utility. 

The results of the cardia measures generally confirmed the only pre­
vious study employing a sec-by-sec analysis (Podlesny &: Raskin, 1978). 
Although the cardia measures significantly discriminated between guilty 
and innocent subjects, they were ;Jarticularly useful in identifying inno­
cent sUbjects. 

The positive results with FPA confirmed previous findings that naive, 
guilty subjects can be identified using this measure (Podlesny &: Raskin, 
1978; Raskin &: Hare, 1978). The present study extended those findings by 
demonstrating that naive innocent subjects may also be identified with the 
FPA measure. However, when subjects were knowledgeable about the CQ tech­
nique (INFO group), the FPA measure was useful in identifying innocent 
subjects. ·Ho'(~ever, other investigators llave found FPV to be useful in 
identifying guilty subjects as well (Kub~~, 1973; Podlesny &: Raskin, 19i8; 
Raskin &: Hare, 1978). 

The results of the respiration measures are particularly interesting. 
The field evaluations of respiration yielded a significant differentiation 
b.etween guilty and innocent subjects and were especially useful in identi­
fying innocent subjects. However, the objective quantification of these 
measures resulted in significant discrimination of innocent and guilty 
subjects only with measures of baseline changes. The analyses of respira­

tion amplitudes and cycle times did not 'yield t!Ji9nificant ... _.di.cl'_i~~"~at~o_:-. 
These findings are generally consistent with those of Podlesny and Raskin 
(1978), although they did not employ a respiration baseline measure. Pod­
lesny and Raskin felt that their lack of positive results with those mea­
sures may have been due to the generally poor Signal quality of their 
transducer, and that its size and construction made it relatively obtru­
sive to subjects, thus raising the possibility that those subjects at­
tended more to their breathing than they might have under different cir­
cumstances. In the present study the signal quality of the respiration 
measures was excellent, and the mercury strain gauge transducers were less 
obtrusive than the pneumatic bellows used in other studies and those which 
are typically used in the field. It should be noted that previous studies 
which employed pneumatic tubes as res~iratiDn transducers yielded positive 
results for respiration amplitude and cycle time (Barland &: Raskin, 1975; 
Raskin &. Hare, 1978). It may be that that type of respiration transducer 
is superior to those used in the present study. Using the mercury strain 
gauge transducer, it may be that the methods of objective quantification 
employed in this study are not as sensitive to changes in those tracings 
as field evaluation procedures. Another possible explanation of the 
various findings is the position of the subject in the chair. The two 

studies which yielded positive results with respiration amplitude and 
cycle time (Barland & Raskin, 1975; Raskin & Hare, 1978) employed chairs 
in which the subjects sat upright without slouching. However, the present 
study employed a comfortable, upholstered ar'llchair in which many subjects 
slouched down and leaned their heads back. That body position may have 
interfered with the respiration responses observed in the earlier stu­
die s. 
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The positive results of the CAM measures in this study may be some­
what misleading. The wet CAM transducer presented many problems to the 
examiner. Proper placement of the transducer is extremely important, and 
the examiner often had to reposition the CAM several times in order to ob­
tain acceptable recording. The water in the transducer often leaked, 
sometimes in the middle of an examination. These difficulties made it im­
possible to use several records in the analyses. In addition to these 
physical problems, the CAM recordings resemble those of 8 vasomotor res­
ponse rather than a change in blood pressure. Since the CAM was designed 
8S an alternative to the cardia cuff for measuring changes in blood pres­
sure, it would seem not to be a proper substitute. Because of these 
shortcomings, the wet CAM has limited usefulness in the PDD. 

In summary, the CQ technique was again shown to discriminate reliably 
between innocent and guilty naive subjects with a variety of measures. 
The same level of accuracy was obtained when subjects were sophisticated 
w~th regard- to the CQ technique and countermeasures. Sim1iar results- have 
been obtained-using the guilty knowledge technique (lykken, 1960). How­
ever, accuracy of decisions decreased somewhat when sophisticated subjects 
had the opportunity to engage in practice an a polygraph and obtain feed­
back from an examiner prior to their examinat10ns. The finding that the 
use of countermeasures was relatively ineffective in decreasing the rate 
of accurate decisions contradicts some previOUS findings (KubiS, 1962). 

However, those studies were either nat replicable (More, 1966) or had 
serious problems of design and analysis (Corcoran ~ ~., 1978). Although 
problems of generalizing these results to field situat10ns remain, the re­
sults from this laboratory study would seem to justify some·- cautious 

·'·".generalitation to the· field situation. It ,is important" that field exami-
ners realize that sophisticated, trained subjects may be mare likely than 
others to produce erroneous outcomes an their tests. Examiners might wish 
to attempt to determine whether their subjects have recelved tralning in 
POD techniques. 
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THE USE OF BEHAVIORAL SYMPTOMS IN THE SEARCH FOR THE TRUTH: 

A TOOL FOR THE PROSECUTOR* 

By 

Joseph P. Buckley III and Philip A. Mullenix 

The fate of any defendant in a criminal case is determined by the 
judge or jury's perception as to whether or not the defendant, the victim, 
or other witnesses are telling the truth. This decision is reached by an 
evaluation of the evidence, as well as by the impressions created by the 
respective parties and their witnesses when they testify during trial. 
Underlying the judicial process is the question "Who is telling the truth 
--whom do I believe?" Every lawyer, judge, and juror evaluates the be­
havior displayed by the person on the witness stand, and draws from it a 
conclusion as to that person's truthfulness or deception. These conclu­
sions are usually reached by a subconscious assessment of the behavior 
displayed by the testifying witness as compared with the evaluator's in­
dividual internal model developed from that person's life experiences in 
perceiving what he determined to be "truthful" and "deceptive" behavior. 
The purpose of this article is to specifically identify those behavioral 
characteristics that can be consciously observed and evaluated for possi­
ble indications of truth or deception, and thereby increase the accuracy 
of behavior assessments. 

The original research on verbal and nonverbal behavior symptoms indi­
cative of truth and deception was conducted by John E. Reid in 1942 at the 
Chicago Police Scientific Crime Laboratory.[1] Reid systematically re­
corded the behaviour symptoms of all suspects who were given polygraph 
examinations at the laboratory. By subsequently confirming the suspect's 
guilt status (~ • .9.., a confession or the finding of substantiating facts) 
or innocence (through the establishment of another person's guilt~ Reid 
was able to compare and tabulate the recorded behavior symptoms displayed 
by the suspect with established truth (the proven status of the suspect). 
Subsequently, Reid developed a behavioral profile of the typical truthful 
and deceptive subject.[2] Since that early research, and particularly in 
recent years, many others have investigated the meaning of various verbal 
and nonverbal behaviors in terms of truth and deception.[3] 

The result of Reid's research is not only of great value to the 
police and private security investigators, but also can be of considerable 
assistance to prosecuting attorneys in their pretrial interviews with wit­
nesses, as well as during direct and cross-examination at trial. 

Before describing the typical behaviors exhibited by truthful and de­
ceptive subjects, some cautions must be emphasized: 

*This article was originally published in Vol. 19, No.1 of The Pro­
secutor, 01985, NOAA. Reprinted with permission of the authors and The 
Prosecutor. Mr. Buckley is President of John E. Reid & Associates and 
Director of Public Relations for the APA. Mr. Mullenix is an Attorney at 
Law. 
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1. There is no single verbal or nonverbal behavior that automatical-
ly, in all cases, means that a person is telling the truth or lying. Each 
behavior displayed must be considered in the context of the environment, 
intensity of the setting, and in comparison to the subject's normal be­
havioral patterns. 

2. The assessment of a subject's truthfulness should be based on the 
overall behavioral pattern displayed and not upon any single observation. 

3. Behavioral indications should be evaluated on the 
they occur (timing) and how often they occur (consistency). 

basis of when 
To be relia-

ble indicators of truth or deception, behavioral changes should occur im­
mediately in response to a question or simultaneously with the suspect's 
answer. 

4. The evaluation of behavior symptoms should take into considera-
tion the subject's intelligence, sense of social responsibility and degree 
of maturity. As a general rule, the more reliable behavior symptoms will 
be displayed by persons who are socially responsible--the ones who have 
more at stake in the outcome of a case--family, job, reputation, etc. 
Also, the person who is more developed as to maturity level will display 
more reliable behavior symptoms. On the other hand, as to persons who are 
emotionally or psychologically unstable, extreme caution must be used in 
the evaluation of their behavior symptoms. 

5. It is 
characteristics 
deception, may 
truth, but who 
other negative 
play. 

important to be mindful of the fact that some behavioral 
which will be subsequently described as indicative of 

be displayed by a subject who is actually telling the 
is experiencing fear, anxiety, anger, mistrust, or some 

emotion which is causing the misleading behavioral dis-

Nevertheless, with these cautions in mind, the verbal and nonverbal 
behavior displayed by a person during questioning may provide very valua­
ble and accurate indications of possible truthfulness or deception. In 
the following discussion we will describe some of the behavioral charact­
eristics of each group. 

Verbal responses include both spoken words and gestures that serve as 
word substitutes, such as a nodding of the head indicative of "yes" or a 
side to side head motion as "no". Also within the category of verbal res­
ponses are such vocal characteristics as tone, speed, pitch and clarity. 

The careful listener is aware not only of the significance of a ver­
bal response, but also of the timing, words, and emphasis associated with 
the response. Fundamental to the psychology of verbal behavior is that 
the normally socialized individual does not enjoy lying; deception leads 
to a conflict that results in anxiety and stress. When a suspect offers 
an evasive answer or an objection in response to a direct question, he 
does so because of an attempt to avoid the internal anxiety associated 
with an outright denial. 

Nonverbal responses include body 
gestures, facial expressions, and eye 
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and position changes, 
Nonverbal behavior is 

Polygraph 1986, 15(1)



The Use of Behavioral Symptoms in the Search for the Truth 

internally motivated to reduce anxiety. Whether through distraction (like 
shifts in body posture, bringing a hand to the face, or crossing the arms) 
or through displacement behavior (such as picking the lint off the cloth­
ing, pacing, or repetitious fast movements), all nonverbal behavior which 
accompanies a deceptive response emanates from a guilty suspect's efforts 
to relieve anxiety. 

VERBAL RESPONSES 

Generally speaking, a truthful person answers questions in a direct, 
straightforward, spontaneous and sincere manner, particularly if the ques­
tion is simple and unambiguous. On the other hand, a deceptive person may 
delay his response, or repeat the question before giving his answer. Of­
tentimes the delay or the repeating of the question is a stalling tactic 
used by the deceptive person to contrive a false answer. Some deceptive 
subjects may answer questions too quickly, even before the question is 
completed. Subjects who hesitate in answering a question by saying "Let 
me see now," prior to saying "no", may be trying to borrow time to delib­
erate on how to lie effectively or to remember previous statements, and to 
camouflage true guilty reactions with the expression of a pretended 
serious thought. The truthful person does not have to ponder over an ans­
wer. Truthful subjects have only one answer, and it will be substantially 
the same regardless of any repetition of the inquiry. Contrary to the 
directness of the truthful person's verbal response, the deceptive person 
may give an evasive answer such as "I was home all day" or "I don't even 
own a gun" when asked if he shot the victim. 

A lying subject will sometimes speak in an irrational manner or use 
fragmented or incomplete sentences, such as "It's important that "; "If 
you think ••• "; or "I I hope that you ••• ". He also may feign a mem­
ory failure when confronted with a probing question. The deceptive person 
may respond with a half-lie, such as "I don't remember," "As far as I 
know," or "I don't recall," or he may try to bolster his answer with such 
phrases as "To be perfectly honest with you" or "To be quite frank." The 
more sophisticated liars may use the same type of evasions, but they 
usually plan before hand so that their answers include a protective verbal 
coating, such as: "At this point in time," "If I recall correctly," "It 
is my understanding," "If my memory serves me right," or "I may be mis­
taken, but " By these tactics lying subjects seek to establish an 
"escape hatch" rather than risk an outright lie. On the other hand, some 
lying subjects may exhibit an unreasonably good or selective memory, even 
as to irrelelvant details. The end result, however, will be so patently 
implausible as to reveal the attempted deception. 

Truthful subejcts tend to use harsh, realistic words such as "steal," 
"rape," "kill," "rob," "stab," while deceptive subjects usually avoid such 
language in order to assuage their guilty feeling. A person who 
insincere facade of religion or oaths to support his answer is, 
instances, not telling the truth. Typical examples of expressions 
lying subjects who try to make their statements believable are: 

uses an 
in many 
used by 

"I swear 
to God, sir," "I'll swear on a stack of Bibles," "With God as my witness." 
Some may even go so far as to state "On my poor mother's grave, sir." When 
a subject uses his religion as a defense, "I couldn't do something like 
that sir, I am a (naming his religious affiliation)," he is usually not 
telling the truth. 
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Truthful persons will not only respond directly; they also will speak 
with relative clarity. Some liars, however, tend to mumble or to talk so 
softly that they cannot be clearly heard while others may speak at a rapid 
pace or may display erratic changes in the tone or pitch of their voices. 
Similarly, a verbal response coupled with nervous laughter or levity is a 
common attempt to camouflage deception. 

Deceptive subjects are more likely to challenge minute details of the 
factual information on a case: "She said the guy who did this is 6'2" and 
I'm only 6'!" They tend to offer excuses or justifications to support 
their claims of innocence, and may give very special denials: "I did not 
take that $12,437.18". The truthful subject will generally offer much 
more general denials: "I did not steal that $12,000 or whatever it is--I 
didn't steal a penny of it!" 

In summary, truthful persons make general, sweeping denials. They 
offer unqualified, direct and spontaneous answers; exhibit a reasonable 
memory; respond to questions in a rational manner with a distinct and 
clear tone of voice. Deceptive persons may offer very specific denials; 
avoid realistic words; give delayed, evasive or vague answers; exhibit an 
unusually poor, selective or remarkable memory; qualify their answers or 
use religion or oaths to support their statements; speak in an irrational 
manner, fragmented sentences, and in a mumbled or subdued manner. 

NONVERBAL RESPONSES 

Nonverbal behavior is generally recognized as responsible for provid­
ing more than half of the information and meaning of a message communi­
cated in a conversation. While the verbal statements a person makes are 
usually carefully thought out and certainly under the person's conscious 
control, most people do not pay the same careful attention to their physi-
cal movements and gestures while speaking. As a result, the true meaning 
of a person's statement in many cases may only be discerned by considering 
the verbal content in conjunction with the nonverbal behavior which accom­
panies it. For example, if you ask A if he committed a particular crimi­
nal act (such as a robbery), and he responds in a firm tone of voice by 
saying "Absolutely not! I had nothing to do with that," while leaning 
forward in the chair in an open posture and maintaining steady eye con­
tact, the entire message conveyed is one of sincerity and directness. On 
the other hand, if B is asked the same question, and he verbally responded 
in a weak tone of voice but with the same words, and while doing so shifts 
positions in the chair, drops his eye contact to the floor, crosses his 
arms and legs into a crossed posture and leans back' in the chair as he 
completes his answer, an entirely different message is conveyed--one of 
insincerity and lack of candor. Most people would recognize this differ­
ence but would be unable to verbalize the basis for distinguishing the 
"good" answer from the "bad" one. However, there are very speci fic and 
observable nonverbal behaviors that can be consciously evaluated for poss­
ible indications of deception. 

A person's posture can be very revealing. A truthful person will 
generally sit upright, but not rigid, directly positioned in front of the 
questioner. He may lean forward toward the questioner when making a 

point, but generally will appear relaxed and casual, and any posture 
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changes will seem smooth and natural. On the other hand, the deceptive 
individual often will slouch or lean back in the chair, or may be unnatur­
ally rigid and stiff, perhaps with legs and feet pulled back under the 
chair. Usually the deceptive person will not sit in a direct frontal 
alignment with the questioner, but rather at an angle in the chair or off 
to its side, as though unwilling to face the 
posture with elbows close to his side, or 
locked in front, accompanied perhaps by the 
or ankles. The deceptive person may also 
otherwise unnatural poisture changes. 

questioner. He may sit in a 
the arms may be folded and 

crossing of legs at the knees 
exhibit rapid, erratic, and 

In an effort to relieve the internal anxiety and tension associated 
with lying, the deceptive person oftentimes engages in a variety of physi­

cal movements. 

In summary, physical activities of the deceptive person may be cate­
gorized into the following general types: 

1. Gross body movement; 
chair back from the questioner; 

posture changes such as a movement of 
an indication of being about to stand 

or perhaps to even leave the room where they are being questioned. 

the 
up, 

2. Grooming gestures and cosmetic adjustments; rubbing and wringing 
of the hands; stroking the back of the head; touching the nose, earlobes 
or lips; picking or chewing of fingernails; shuffling, tapping, swinging, 
or arching of the feet; rearrangement of clothing or of jewelry; dusting; 
picking lint or pulling threads on the clothing; adjusting or cleaning 
glasses; and straightening or stroking of the hair. 

3. Supportive gestures; placing a hand over the mouth or eyes when 
speaking, crossing arms or legs, hiding the hands (by sitting on them) or 
hiding the feet (by pulling them under the chair), holding the forehead 
with a hand, or placing the hands under or between the legs. 

When a suspect repeatedly engages in any of the foregoing nonverbal 
reactions in conjunction with verbal responses, that fact is a strong in­
dication that the verbal responses may not be truthful ones. 

One of the most important transmitters of nonverbal behavior symptoms 
is the degree of eye contact maintained by the suspect with the question­
er. Deceptive persons generally do not look directly at the questioner, 
they look down at the floor, over to the side, or up at the ceiling as if 
to beseech some divine guidance. They feel less anxiety if their eyes are 
focused somewhere else than on the questioner during deception; it is 
easier to lie while looking at the ceiling or floor. Consequently, they 
either try to avoid eye contact by making compensatory moves or else they 
overact by staring in a challenging manner. 

The truthful persons, on the other hand, are not defensive in their 
looks or actions and can easily maintain eye contact with the questioner. 
Even though they may be apprehensive, they show no concern about the cred­
ibility of their answers. Although attentive, their casual manner is un­
restrained. 
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It is exceedingly important--indeed very critical--that a suspect's 
behavior symptoms should be assessed in accordance with the cautions set 
out earlier in this article. Nevertheless, by assessing a person's be­
havior as to truth or deception, some practical benefits can be realized. 

PRACTICAL APPLICATIONS FOR THE PROSECUTOR 

For the prosecuting attorney the assimilation of these principles of 
behavior symptom analysis into daily professional activities can pay high 
dividends toward successful case resolution. The more confident a prose­
cutor can be of the legitimacy of the charge against a defendant, the more 
effective his ultimate presentation will be to the judge or jury. 

Naturally, evidence is the cornerstone of any decision to either 
charge, indict, and finally, convict. The point of origin, however, for 
all evidence is other people. Therefore, a prosecutor's ability to elicit 
full and complete information from others as well as the ability to 
shrewdly assess the veracity of that information will impact upon the de­
gree of confidence in the charges filed and the strength of the presenta­
tion made to the court. 

Unfortunately, crystal balls are at a premium, so the prosecutor 
sometimes has to reach conclusions about another's truthfulness by relying 
upon intangibles, intuition, or even gut feelings born of prior experi­
ences. Systematic analysis of behavior symptoms, however, does provide 
definition to that formidable task of eliciting the truth. For example, 
within the context of an interview of an occurrence witness to a criminal 
act, seeds of doubt of tent imes linger in the prosecutor's mind about 
whether that witness really knows what he said he knows. Is the witness 
giving a full story or an exaggerated version? 
symptoms belie the verbal content in a manner 
article, then legitimate doubt can be cast upon 

If the nonverbal behavior 
outlined earlier in this 

a person's truthfulness. 

When confronting a possible suspect or an important witness prior to 
seeking an indictment, information, or complaint, a prosecutor's line of 
questioning can take many directions, from the non-accusatory cursory in­
terview to the most poignant interrogation. In either instance, the per­
son being interviewed or interrogated is going to tell something somewhere 
along a continuum from defiant silence to ebullient conversation. Now a 
decision will have to be made as to reliability. Is all of it true or 
only part of it? Is any of it true? In the absence of corroborating or 
contradictory evidence, how is the decision to be made? 

Regardless of what a suspect says, consideration will have to be 
given as to the way in which it was said. Mannerisms, body movements, 
speech patterns, and visual contacts will either substantiate or contra­
dict the credibility of the verbal content. Furthermore, the same be­
havioral responses will serve as a guide that will permit a focus upon a 
set of questions which evoke the greatest clues of internal anxiety. Once 
an identification is made of the areas of inquiry to which the suspect is 
most vulnerable, persistence, either through continued interrogation or 
independent investigation, in pursuing those vulnerabilities can help lead 
to the material evidence which will make or break the case. For example, 

envision a case, an actual one in our experience, in which a felony 
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conviction was obtained of a man suspected of having stolen, from his em­
ployer, industrial precious metals valued at over $100,000.00. During the 
course of his interview, his relaxed demeanor matched the content of his 
convincing denials of involvement. As the interview progressed, a hypo­
thetical motive was presented to the suspect which could conceivably have 
prompted someone to steal the missing property. The motive suggested was 
that the bullion was stolen in order to payoff dangerous loan sharks 
whose account was long overdue. This caused an uncharacteristic shift in 
body posture by the suspect, coupled with a diversion of eye contact to 
the floor. The interviewer perceived this behavioral response and read 
into it a possible vulnerability on the part of the suspect. The topic 
was pursued, and as the conversation developed, the "hypothetical" ap­
peared more and more to be a reality as the demeanor of the suspect became 
progressively marked by grooming gestures, posture changes, and supportive 
gestures of placing his hand on his forehead or o~er his mouth. The sus­
pect's denials shortly became a full confession which lead to an indict­
ment and eventual conviction. 

From the foregoing example and others like it, the conclusion can be 
reached that there are valid methods of identifying and assessing verbal 
and nonverbal behavioral cues which speak louder than words.[4] A prose­
cutor with knowledge of these behavior symptoms and the ability to analyze 
them can be far more effective in discerning the facts from fiction. In 
the realm of criminal law, this skill can be a valuable weapon for the 
prosecutor to employ, either at a crime scene, in the office, or in the 
courtroom. 

Footnotes 

[1] Reid and Inbau, Truth and Deception: The Polygraph ("Lie Detec­
tor") Technique, second edition (1977) pages 292-296. 

[2] Reid and Arther, "Behavior Symptoms of Lie-Detector Subjects," 44 
J. Crim. h., £. ! !.!. 104-108 (1953). 

[3] Ekman and Friesen, Unmasking the Face: A Guide to Recognizing 
Emotions From Facial Clues (1975); Ekman and Friesen, "Detecting Deception 
From the Body or Face, 29 1.. Personality! Soc. ~. 288-298 (1974); Zuc­
kerman, Defrank, Hall, Larrance, and Rosenthal, "Facial and Vocal Cues of 
Deception and Honesty," 15 1.. ~. Soc. ~. 378-396 (1979); Zuckerman, 
Koestner, and Alton, "Learning to Detect Deception," 461.. Personality &: 
Soc. ~. 519-528 (1984); De Paulo, Rosenthal, Eisenstat, Rogers &: Finkel­
stein, "Decoding Discrepant Nonverbal Cues," 36 1.. Personality! Soc. ~. 
313-323 (1978); and De Paulo, Zuckerman, and Rosenthal, "Humans as Lie­
Detectors," 1. Communication 129-189 (1980). Horvath, "Verbal and Nonver­
bal Clues to Truth and Deception During Polygraph Examinations," 1 J. 
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[4] For a more thorough discussion of behavior symptoms, as well as 
various interviewing tactics and techniques, see Inbau and Reid, Criminal 
Interrogation and Confessions, 2nd edition, 1966. A new third edition 
will be published by Williams &: Wilkins in early 1986. 

* * * * * * 
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STRESS MONITORING BY POLYGRAPHY FOR RESEARCH PURPOSES 

By 

Walter Atwood and Harry Hollien 

Research designed to 88seS8 the human condition of psychological 
stress is becoming increasingly important. Thus, it is timely to study 
the existence of stress statss and the various behaviors that indicate its 
presence. Many questions can be asked in this regard; for example: 1) 
What is the general nature of stress? 2) What are its subcomponents? and 
3) What are its long-term effects (emotional, physiological)--inc1uding 
how can they be induced and how can they be monitored? Further, no matter 
what the motivation for studying stress may be--or how this concept is 
conceptuslized--the initial problem to be faced results from the need for 
operational definitions. Is stress fear, or anxiety, or (even) anger? 
The concept appears to relate to some sort of negative psychological 
state. But what state? How intense is it? Do stress states of similar 
types vary from individual to individual? In short, it appears necessary 
to resolve how stress is defined, determined and measured. 

Definitions of stress: 

In laboratory experiments, stress is often demarcated in terms of the 
applied stressor. However, this type of definition is not very useful 
because, even though the stressor itself can be defined--and often quite 
precisely--the emotion(s) being experienced (by the subjects) remain es­
sentially unknown. Worse yet, when emotions (including stressful ones) 
are identified for research purposes, the process in doing so often in­
volves simulatipns by actors. The reason for this approach is due to the 
fact that it is only rarely possible to study a person experiencing stress 
during the event--!.~., at the instant it occurs--and also study that same 
person during unstressed but otherwise parallel conditions. In short, the 
concept of stress is difficult to define in terms of either the event or 
the way the person is stressed. 

It can be said, however, that no ~8tter how stress becomes operative, 
its presence in B person results from some sort of threat (Appley and 
Trumbull, 1967)--or, as Lazarus (1952) points out, to be stresaed, an 
individual must anticipate confrontation with a harmful condition of some 
type. He further pointa out that the strength of the atress response 
pretty much reaults from the magnitude of the threat and that this condi­
tion must be predicated on menace to a person's ego, integrity, values, 
goals or well being. Moreover, Scherer (1981) suggests that stress can be 
either internal or external with adapting and coping behavior required-­
whereas Baswltz, !l.!!..(1955) contend that this condition is not "imposed" 

Walter Atwood is a Paat President of the American Polygraph Associa­
tion and an Adjunct Asaociate Research Scientist at the University of 
florida. For copies of reprints, write to him at Atwood Management Com­
pany, 3105 Gumwood Drive, Hyattsville, Marylsnd 20783. Profeseor Hollien 
is with the Institute for Advanced Study of the Communication Processes, 
University of Florida. 
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at all but rather that it constitutes an individual's "response" to 
stressful conditions. In any case, a threat* ordinarily will create same 
degree of anxiety, fear or anger in a given individual, we apt for the de­
finition provided by Hicks and Hollien (1981), i.!!..' that stres. is a 
psychological state which occurs in response to a perceived threat; it 
will be accompanied by the specific emotions of anxiety, fear and/or an­
ger. 

Level of Stres., 

Even when the definition problems surrounding stress are mitigated 
the trade-off between controlled stress and stress that occurs "naturally" 
remains. Instances of the second case sre where same sort of terrifying, 
tragic or life threatening situation occurs and the individual responds. 
To illustrate, stress obviously was present when an announcer was report­
ing arrival of the Hindenberg and observed its crash; so tao were pilots 
(experiencing stress) when they were fearful of crashing (Kuroda, !! .!.!.., 
1916; Simonov and Frolov, 1913; W~lliams and Stevens, 1912). Unfortunate­
ly, these events were uncontrolled, papulation size was quite small, be­
havior samples during comparable non-stress conditions were not available 
--and, mast limiting of all, the level of stress was unknown. Thus, the 
cited events have nat proved very useful for research purposes. 

The problem of papulation size can be mitigated by investigations 
where sample size is controlled by the experimenter; so tao, can the na­
ture of the stressor and the inclusion of unstressed states. Moreover, 
there are a number of induced and "natural" conditions that can be used to 
insure that stress is present in the individual subject--but yet nothing 
dangeroLls is involved and no harm will result. Public speeches, the 
speaking of taboo words (to an aLldience of the opposite sex), electric 
shock, observation of film/video clips of highly charged content are among 
the many stressors available. The problem remains, however, that the in­
tensity (or level) of the stress state occurring in the individLlal is of 
critical importance--and that it usually is unknown. That is, in nearly 
all cases, the exp~rimenter can only presume the level of stress and this 
problem renders trivial--or even useless--the results obtained from that 
particular project. In certain instances, checks of some type are at­
tempted and Buch effort somewhat enhances the significance of the study. 
However, approaches of this type usually involve 1) experimenter observa­
tions, 2) subject reports, and 3) anxiety checklists, and as can be seen, 
such techniques are limited. For example, the first twa Bre quite subjec­
tive and, while the third provides better information, it suffers from the 
problem that it cannot be applied during the study and, thus, can be mis­
leading (i . .!.., it may define stress levels during states of apprehension 
before the task or relief after its completion). Thus, approaches of the 
cited type are crude at best (see, for example, Derogatis, 1982; Wherry, 
1966); they certainly do not provide a .table and reliable index of the 
presence and level of stress. 

*These psychological states often are referred to as emotions but, as 
Arnold (1967) points out, there are many emotions (for example, joy, love) 
that have little or nothing to do with stress. 
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A single example should suffice to illuatate this point. The reflec­
tion of stress in the human voice has been studied. It has been found 
that listeners can determine when stress is present by responding to 
various changes heard in the voice (Fairbanks and Pronovost, 1939; Kuroda, 
.!l.!l., 1976; Scherer, 1977, 1979; Williams and Stevens, 1969). Basical­
ly, it has been reported that increases in fundamental frequency (fll) 
correlates with the presence of stress (Fairbanks and Pronovost, 1939; 
Kuroda, et .!l., 1976; Scherer, 1977, 1979; Williams and Stevens, 1969). 
On the other hand, Almeida, et .!l., (1975), Hecker, !!l.!l., (1968), Hicks 
(1979), Hicks and Hollien (1981) and Markel, et .!l., (1973) either did not 
find that this relationship existed for all of their subjects--or reported 
decreases in fit for at least a few of them. Secondly, some investiga­
tors (Costanzo, .!i .!l., 1969; Friedhoff, .!!. .!l., 1964; Hicks, 1979; 
Williams and Stevens, 1972) report varying degrees of increased vocal in­
tensity to accompany stress states; yet Hecker, et .!l., (1968), report a 
trend in the opposite direction. The same type of trend differentials 
alaa are reported for speech timing and rate (Bachrach, 1979; Fairbanks 
and Hoaglin, 1941; Hicks, 1979; Scherer, 1974, 1977, 1979; Silverman and 
Silverman, 1975, and Williams and Stevens, 1972). While attempts have 
been made to order these data (Hollien, 1981, in press; Scherer, 1981), 
they only have been partially successful. Thus, while it must be conceded 
that difficulties/differences in definition, experimental design, signal 
measurement/analysis or interpretation may account for the confusions 
noted, it is the inability or unwillingness of the cited investigators to 
correlate their subjects' stress presence/level with the obtained data 
that probably constitutes the fundamental problem--that is, if systematic 
differences exist in the first place. 

Stress Monitoring By Polygraph: 

It is now rather obvious that if the effects of stress upon human 
behavior are to be reasonably well understood, the research that is con­
ducted must be better controlled than it has been in the paat. What bet­
ter way to introduce appropriate controls than to monitor those psychophy­
siological events within the body that reflect the presence--and especial­
ly the level--of stress. Such features are thought to include: heart 
rate, brain waves, pupil diameter, blood pressure, respiration and elec-
trodermal response. All have been suggested as being good candidates for 
stress monitoring. However, pupilametrics and EEG are rather awkward to 
instrument whereas information about the other four is much easier to ob­
tain--and they are amenable to standard polygraphy (heart rate, and per­
haps blood pressure appear especially viable; Deane, 1961; Evans, 1974; 
Frankenhauser and Johannson, 1976; Hayre and Holland, 1980; Marston, 
1917). 

The basics about polygraph and its uses are well known (see for exam­
ple, Abrams, 1977; Reid and lnbau, 1977; Matte, 1980; Nagle, 1985; Weir 
and Atwood, 1981); hence, only a brief review of this technique and its 
accompanying procedures will be included. In any case, the standard poly­
graph is an instrument which captures certain physiological data under 
relatively controlled conditions (see Nagel, 1985 for' an excellent his­
tory). That is, it incorporates receptors (placed on the body) that mea­
sure respiration, galvanic skin response, blood volume and pulse rate/am­
plitude (Reid and Inbau, 1977). The activities monitored by these 
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receptors are transduced and amplified by the polygraph circuits in such a 
way as to allow the signal to be recorded by moving pens; in turn, these 
pens permit a trace of the signal to be placed onto paper moved by a kymo­
graph, or hard copy recording unit. SpeCifically, the standard field 
polygraph contains paper, which is propelled at the constant speed of six 
inches per minute, and four pens to trace the signals on it. Two of the 
pens record breathing patterns while the other two record electrodermal 
response and cardia output. 

The polygraph I s pneumographic subsystem measures respirat ion r8te-­
.! . .!._, breathing patterns. They are recorded 88 responses to pressure 
changes in two pneumatic tubes positioned around the subject's torso (at 
the thoracic level and abdominal level). Expansion in the area of the 
subject I s chest and stomach during breathing causes stretching of the 
tubes, the movement of which are transmitted through bellows to the chart 
pens. Second, the galvanic or electrodermal skin response (EOR) subsystem 
provides information on skin resistance as a function of the neural acti­
vity associated with stress and emotions. It is obtained by attaching 
electrodes to two of the subject's fingers and passing a small amount of 
electrical current through this completed circuit. Any variation in per­
spiration (a routine sympathetic response to stress) is thereby detected 
and permanently recorded on the appropriate polygraph channel. Finally, 
the cardiosphygmograph subsystem is used to measure changes in the sub­
ject's blood pressure and pulse; this measure is accompanied by placing an 
inflated rubber cuff around the upper arm over the bracial artery; the 
forearm or wrist also can be used. As the heart contracts it creates a 
blood volume increase that expands the arm whereas, when the heart is at 
rest, blood volume (and arm size) decreases; such changes result in paral­
lel variation in the pressure in the cuff. An increase in pressure causes 
the appropriate polygraph pen to move upward while a blood volume reduc­
tion results in a downward swing of the pen. Moreover, since the peaks 
represent individual heartbeats, and paper speed is both constant and 
known, heart rate (in beats per minute) can be calculated. In any case, 
those physiological changes which may occur are revealed as variations in 
the frequency and amplitude of the heartbeats as a function of cardiovas­
cular trends. 

The theory upon which polygraph measurements are based also should be 
reviewed. Specifically, changes in the cited parameters are presumed to 
reflect arousal or stress as a function of changes in the sympathetiC 
division (SNS) of the autonomic nervous system (ANS). That is, the human 
body will respond to a stressful situation and these responses are induced 
by the ANS which coordinates the activities of the endocrine system and 
smooth muscle tissue such as those associated with the intestines, blood 
vessels and heart. More importantly, this system operates involuntarily 
and ordinarily cannot be brought under conscious control (Abrams, 1977). 
Of the two branches comprising the ANS--the Sympathetic Nervous System 
(SNS) and the Parasympathetic Nervous System (PNS)--it is the SNS that is 
of interest here. That is, while the PNS is dominant when an individual 
is at rest, the SNS takes over when energy mobilization is required (An­
dreassi, 1980). As stated, the SNS is activated by a perceived threat or 
"aroused emotional state" (Abrams, 1977) and, during this period, it pre­
pares the body to cope with the emergency--such as by fleeing or fighting. 
In turn, these states result in emotions such as fear, anger and anxiety 
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(i.~., stress)--conditions which stimulate the body to produce a physiolo­
gic effect. Among these responses are the cited increases in blood volume 
and pulse rate, decreases in skin resistance and changes in respiratory 
rates. finally, it should be noted that emotional states also can be re­
flected by combinations of these physiologic respons8s--and that all of 
them can be monitored by a polygraph. 

It is unfortunate but these cited responses can co-vary with the 
stress-induced neural activity while their strength may differ in an un­
known or unmeasurable manner 88 a function of environment, basic physio­
logy, subject, stressor and so on. Thus, metrics for each of these ele­
ments or parameters are needed and, excepting for heart rate, they are a 
little difficult to establish. Once done, however, verification of the 
presence of stress, indication of stress level and even identification of 
potential stress adaptstion effects (over time) are possible. However 
(and as will be seen below), quantitative monitoring of heart rate and the 
systematic (if not quantitative) observation of the other parameters may 
prove useful anyway--that is for the cited purpose for monitoring stress 
during research. 

Examples of Stress Monitoring by Polygraph: 

The first of two examples to be reviewed involved a study of speaker 
identification as a function of arousal and/or stress. That is, the basic 
purpose of the project that constitutes the first exmaple was to discover 
if stress (or arousal) enhanced or degraded aural/perceptual speaker iden­
tification. In order to do so, a group of young females was screened for 
potential sensitivity to stressors. The 15 most susceptible to stress, 
and the 15 least likely to be affected by stress (controls) were selected 
8S subjects. The "stress'l group was presented 10 minutes of violent video 
stimuli (attacks on women, rape scenes, death of children) while a male 
voice read a threatening commentary; the controls saw a pastoral video 
sequence (primarily of a horse being exercised in 8 corral) while hearing 
a male voice read neutral material. A procedure involving speaker recog­
nition (of the male voice) over time was carried out. 

The presence and level of stress experienced by subjects during the 
experiment was monitored by interpretation of the output of a standard 
polygraph. In this case, only changes in heart rate and EDR were calcu­
lated and used as indices of stress levels. Specifically, the existence 
of stress states was established operationally with moderate/severe stress 
being defined as increases of 4/5 or more heart beats per vertical column 
on the chart paper and a GSR increase of 5/10 or greater increments above 
baseline. On the other hand, no or mild stress WBS judged to exist if 
change in HR WBS no greater than (increases in) two beats' per unit and/or 
the shift in GSR was observed to be less than three increments. These 
states had to be maintained during 10 minutes of stimulus presentation. 
The results suggest that stress/arousal enhances the accurste identifica­
tion of a speaker someWhat. Of primary interest, however, is that two ex­
perimental subjects did not experience stress as expected while two of the 
controls did so (and at a very high level). This finding is quite start-
ling. It alone demonstrates how very necessary it 
the presence and level of stress states, as they 
sulta in this area ar.e to be considered valid. 
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demonstrates how polygraphy can be used effectively 88 an aid to stres8 
research. 

The second project focused on the development of a vocal metric 
method for the assessment of depression and the early detection of depres­
sive atates (Talevera, Hollien and Tingle, in .!!! form). The overall pro­
cedure was aa follows: Two different (but generally similar) prose pas­
sages were read/recorded by two di fFarent speakers of the 8sme sex. One 
was fed (binaurally) to the subject's dominant ear; the other to the con­
tralateral ear. These passages are 10 minutes in total length but arB 
divided into ten equal one-minute segments. Subjects repeat messages 
heard in the ipselateral ear and this recorded material is scored for num­
ber of errara. First, three pilot studies were carried out in order to 
develop technique, assess problems and obtain preliminary data. Initial 
error fate for normals was found to be between 5-10~ and that f after a 
slight rise (around segment-3), it decreased to about 5% (!_.!.., the sub­
jects developed strategies for coping with the task); this level was main­
tained at least until after the tenth segment. Depressives, on the other 
hand, appeared to initiate the process at relatively high error rates (40-
60%) and after 8 rise (again around segment-3), exhibited 8 decay only to 
about JO-50~. 

Data now afe being processed for 11 severe depressives (drawn from 8 

pool of 16) who met all selection criteria (diagnosis, adequate hearing as 
tested, ability to do task, etc.). further, all psychotropic drug therapy 
had been discontinued and for at least five days. Stress levels again 
were monitored by pol ygraph recordings--but in this CBse heart rate and 
respiration were the parameters--before, during and after the experiment; 
the Zung Self Rating Depression Scale and the Spielberger State-Trait Anx­
iety Inventory also were administered (and correlated with the polygraph 
readings). Experimental variables included error rate as a function of 
the task (10 serial scores), tests of relative ear advantage (REA) and the 
differential effect of the dominant ear on the process. Acoustic/temporal 
analyses of the speech produced during the test also are being carried 
out. Preliminary results are generally consistent with the pilot data. 
Further, they support our stress model; l.£,. J one which suggests that de­
pressives generally withdraw from social contact and the dichotic listen­
ing task employed forces them to interact with others (i.!!.., they are 
stressed). It should be noted that this research could not have been com­
pleted successfully without the use of the polygraph. If the high stress 
levels observed in the subjects actually used could not have been deter­
mined, all 16 (or nearly 20) of the initial subject pool would have been 
included in the study--thus creating a situation where a significant num­
ber of the popUlation studied essentially would not have represented to 
required experimental group. 

A Critique: 

It should be clear from the above discussion that the use of one or 
more of the psychophysiological parameters assessed by the polygraph will 
enhance the rigor and sophistication of research on stress. Indeed, the 
need to clearly demonstrate both the presence and level of stress statea 
now can be seen a8 mandatory if the results of experiments of this type 
are to be considered valid. That the standard polygraph provides a 
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compact, reliable and accurate way of making such determinations seems 
apparent; further, it is both efficient and reasonably cost effective. 

Unfortunately, however, there also Bfe some negatives associated with 
the cited procedure. First, the polygraph equipment must be in close 
proximity to the subject, thereby msking it difficult if not impossible to 
track the stress levels of individuals who are to be studied in remote 
locations. Such close placement of the equipment also limits gross move­
ment or locomotion on the part of B Bubject--and such activity might be a 
condition of relevance to the research. However, the coupling of 8 tele­
metric link to the system might permit effective remote sensing even 
though applications of this type would require modification of commercial 
models and the unitary aspect of these units is otherwise a positive fac­
tor. Second, subjects must remain relstively motionless during polygraph 
use in order to permit a baseline to be established and the shifts in psy­
chophysiological function observed. Even small movements--such as those 
in response to startle, for example--could prove detrimental to stress 
level assessment. While this limitation is serious, it also is one that 
may be amenable to improvements in the sensors. That is, there is a pos­
sibility that receptors can be designed that are relatively impervious to 
general body movement yet are sti 11 sensitive to the parameter of inter­
est. finslly, it is possible that the greatest problem with this techni­
que is that observations of polygraph traces are in-and-of themselves sub­
jective. If a monitoring approach of this type is to be utilized, viable 
and quantitative metrics must b established. This problem certainly is a 
serious one; however, there is little question but that it can be solved 
by experiments focused directly upon development of specific metrics for 
each of the psychophysiological psrameters recorded by the polygraph. 

that the use of stsndard polygraph techni­
the quality of research in the area of 

there currently are. some limitations to the 

In summary, it can be said 
quee permits an upgrading of 
at ress. further, even though 
approach, it appears possible 
hence its robustness for these 

that system modification will further en-
purposes. 
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LIE DETECTORS AND THE PRESS 

By 

Catherine E. Long 

Content analysis indicates that the Washington Post does 

not give lie detectors unbiased coverage. In fact, polygraphs 
are receiving quite negative publicity from the Post. The 

number of positive articles about polygraph featured in the 

newspaper over a two year period is one sixth that of the neg­

ative articles. tlJone of the positive articles are news stor­

ies or editorials. They afe all letters to the editor written 
by people not on the newspaper's staff. A detailed content 

analysis is set forth in this article based on analysis of the 
material in the Washington Post from January 1983 to December 
1984. (Ed.] 

in 
Lie detectors, or 

the United States. 
polygraphs, have long been a suhject of controversy 

Proponents of the devices say that when adminis-

tered carefully and correct ly and analyzed properly, lie detectors can be 

findings and can prove remarkably effec­

detector tests can only be conducted on a 
80-90 percent accurate in their 

tive. They also argue that lie 

voluntary basis, and that their 

with other evidence. Opposers of 

findings are always 

the polygraph charge 

used 

that 
In conjunct ion 

it is no t ae -

curate, that is misclassifies truthful persons as liars, Rnd therefore, 

that is is not useful. They say that the use of lie detectors is a viola­

tion of privacy and other fundamental rights. 

The use of lie detectors fa 11 s into three main categories. They are 
used as preliminary screening devices to test the fitness of applicants 

for jobs or at her positions. Law enforcement agencies use polyqraphs to 
help identify the guilty and the innocent in criminal case s by verifying 

statements and confessions. Polygraphs are also employed widely as secur­

ity devices. In this context, they are used to explore for leaks, spies 

and other on-the-job problems in many companies, firms and governmental 

agencies. 

News media and news organizations acquire a large part of their in­

They depend heavily on leakers and 

exposed. It follows, then, that 
formation from unauthorized sources. 

informers and do not like to see them 

news agencies are not likely to favor 

and disloyalities in an organization, 

But, can they still treat them falrly? 

any system of searching for leaks 

including the use of lie detectors. 

Universe of Content 

This study is a look at how the press 

to discover if the news media are capable 

treats lie detectors. It seeks 

of giving unbiased coverage in 

Fo r reprints wrIte to Catherine E. Long, 

was conducted at Georgia 30327. This study 

997 Nawench Drive, Atlanta, 

the University of Virginia, 

Charlottesville, VA. 
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an area that so obviously affects them. The analysis looks at the content 

of articles In order to determine what kind of publicity lie detectors are 

receiving. It analyzes the claims made about polygraphs, who is making 

them, and what evidence is given. 

The content analysis looks at the treatment 

polygraphs, in The Washington Post from January 1983 
IS a deductive descriptive study which describes 

of lie detectors, or 
to December 1984. It 

the relevant content 

without judgement by using a predeslgned category system and draws conclu­

sions from the findings. The Washington Post was chosen for its availabi­

lity and its large following, but also for its known heavy reliance on 

governmental leaks and 1nformers for a substantial portion of its informa-

tion. The years 1983 and 1984 were selected arbitrarily. 

or 
The sample used ~n 

letter to the editor 
the analysis consists of every 

featured 1n The Washington Post 

story, 

during 

editorial, 

the spec i-

fied time period which mentions lie detectors or lie detection. 

editorial, and letter to the editor are considered lhree genres 

Story, 

in the 

larger class of newspaper art1cle. An article is defined as a one or more 

paragraph item under one headline and broken Into columns, and IS the sam­

pling unit. The recordIng unit is first the article as defined above, and 

second the paragraph, which is defIned as a set of one or more related 

sentences which is introduced by an indention. 

Recording Instructions 

First the 
analyzed using 

articles that mention lie 

the pre-designed category 

detectors or lie detection are 

system and coding sheets. Each 

is followed by a letter, an "S" 

an ilL" for letter to the edi-

article is given a different number which 

indIcatIng story, an "E" for editorial, or 
tor. After being numbered and .ldentif.led, 

being positive, negalive, mixed, or neutral 

being Implicitly or explicitly so. Then it 

the article 

towards lie 

is classified 

detectors and 

as 

as 

IS determined whether the art-

iele mentions, has as a theme, or focuses upon lie detectors or lie detec­

t i on. 

Next the individual paragraphs which mentIon lie detectors or lie de­

tection are studied. Each relevant paragraph of an article is assigned a 

letter and the number of the article is noted. A paragraph is first clas­

sified accord.lng to its context: preliminary screening, secondary screen­

ing, criminality, or general. Then the paragraph is examined to determine 
whether it involves a discussion of the accuracy of lie detectors. If it 

does, the supporting evidence given is classified according to type and 

categorized as posit.lve, negative, m.lxed, or neutral towards lie detec­
tors. The source of the evidence is classlf~ed and the name and position 

are noted if possible. Next, the paragraph IS searched for a discussion 

of the legit.lmacy of lie detectors. If one is found, the supportIng evi­
dence is classified and recorded as positive, negative, mixed, or neutral, 

its source is categorized, and the name and positi.on of the source are 

given if possible. Last, the paragraph 1S explored for a discussion of 

the utility of lie detectors. If the paragraph contains one, the evidence 

is classified and recorded as before, and the source .lS noted with its 

name and position given if available. 
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Category System 

ing 
The categories defined below are 

instructions just described and 
used in conjunction with the record­
the coding sheets to carry out the 

content analysis. 

For articles: 

Genre 

Story - written composition in prose on a specif1c topic. 

Editorial 
tods) of the 

paper. 

article presenting the op1nion of the 
paper; an article found on the editorial 

publisher or ed1-
page of the news-

Letter to the editor - communication in 
newspaper's staff usually addressed to the 
previous article. 

writing by someone not on the 
editor(s) and remarking on a 

Attitude 

Positive - in favor of lie detectors and lie detection or presenting 
them in a favorable manner. 

Negative - in opposition to lie detectors and detection or presenting 
them in an unfavorable light. 

tor s 
Mixed - combination 
and lie detection 

of 

as 
positive and 
favorable on 

negative or presenting lie detec­
some counts and unfavorable on 

others. 

Neutral - neither positive nor negative with regard La !i.e detectors 
and detection. 

Implicit/Explicit 

Implicit - implied rather than expressly stated. 

Explicit 
finite. 

Quantity 

fully and clearly expressed, leaving nothing implied; de-

Mention - less than 10% of article is about lie detectors. 

Theme - between 10 and 50% of article is about lie detectors. 

Focus - over 50% of article is about lie detectors. 

For paragraphs: 

Context 

Preliminary screen1ng use of lie detectors to sift or sort out 
59 Polygraph 1986, 15(1)



Lie Detectors and the Press 

good from bad (as in job applicants), to test the fitness of persons for 
a job or position. 

Secondary screening - use of lie detectors to explore for leaks, dis­
loyalty, or other security or on-the-job problems. 

Criminality - use of lie detectors to identify guilty and 1nnocent in 
criminal cases. 

General - mention of lie detectors or detection in any other context. 

Discussion 

Of accuracy - whether or not the use of lie detectors is exact, pre­
cise, free from errors or mistakes. 

Of legitimacy - whether or not the use of lie detectors is rightful, 
lawful, proper, or allowed. 

Of utility _ whether or not the use of lie detectors is in fact use­
ful or helpful. 

Evidence 

Assertion 
proof. 

opin1on, belief, view or judgement not supported by 

Reason - assertion plus justification or explanation. 

Example assertion plus illustration, anecdote, or specific case 
used to show nature of use. 

Research - assertion plus research find1ngs, or statement of research 
findings alone. 

Fact - statement of something known to be true with no assertion. 

Evaluat10n 

Positive - same as above 

Negative - same as above 

M1xed - same as above 

Neutral - same as above 

Source 

Journalist - writer for a news medium, author of the story or editor-
ial. 

Other - anyone not classified as journalist, includes author of let­

ter to the editor. 
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Source (cant.) 

Journalist paraphrasing other. 

Results 

Forty-seven articles are found In The Washington Post from January 
1983 to December 1984 that mention lie detectors. There are also many 
cartoons concerning lie detectors and their use, but since those call for 
another type of analysis they are not looked at in this study. Twenty­
five of the articles about polygraphs fall into the story category, 16 are 
editorials, and six are letlers to the editor. 

Of the 47 articles, three are positive toward lie detectors or detec­
tion, 19 are negative, 22 are neutral, and three are mixed. AlL three of 
the positive articles are letters to the editor. The negative articles 
can be broken down into eight storIes, eight editorials and three letters 
to the edltor. The three mixed articles are all news stories about LIe 
detectors or detection. Fourteen of the neutral articles are stories, 
eight are editorials, and none are letlers to the editor. 

Positive 
Negative 
Mixed 
Neutral 
Total 

TABLE 1 
Articles 

Articles Stories 

3 0 

19 8 

3 3 

22 14 
47 25 

Editorials 

0 
8 
0 
8 

16 

Letters 

3 

3 

o 
o 
6 

Counting the 22 neutral artIcles all as implicit, only five other 
articles are implicitly opinionated. Of those five, one IS positive and 
four are negative. There are 20 explicitly slanted articles about lie 
detectors and detection. Two articles are explicitly positive, 15 are 
explicitly negative, and three are explicitly mixed. It is interesting to 
note that out of the 19 negative articles about lie detectors, only four 
are implicitly so, the rest are explicitly negative. 

Positive 
Negative 
Mlxed 
Neutral 
Tot a 1 

TABLE 2 
Articles 

Articles Implicit 

3 1 

19 4 

3 0 

22 22 
47 27 

61 

Explicit 

2 
15 

3 

0 
20 
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Fifteen of 

while 13 had it 

those articles 
wards them, ten 

the 47 articles only mentioned lie detectors or detection, 
as a theme, and 19 had lt as the focus of the article. Of 

that focused upon lie detectors, three were positive to­
were negative, three were mixed, and three were neutral. 

TABLE 3 
Articles 

,'\rticles Mention Theme Focus 

Positive 3 0 0 3 
Negative 19 2 7 10 
M~xed 3 0 0 3 
Neutral 22 13 6 3 
Total 47 15 13 19 

Out of the 47 articles, 200 paragraphs are found to have at least a 

mention of lie detectors or lie detectlon. Of these 200 paragraphs, only 
one refers to lie detectors in the context of preliminary screening, while 

123 mention it in connection with secondary screening, four discuss its 
criminal uses, and 62 mention lie detectors in a general context. Nine 
paragraphs have a double context of secondary screenlng and general use, 

and one paragraph refers to polygraphs with regard La both their criminal 
and general uses. 

TABLE 4 
Paragraphs (Context) 

Context # of paragraphs 

Preliminary screening 
Secondary screening 
Crimlnality 

General 
S. screening/General 
Criminality/General 

Total 

1 
123 

4 

62 
9 

1 

200 

Not all of the 200 paragraphs contain a discussion of the accuracy, 

the legitimacy, or the utility of lie detectors, and some mention more 
than one. Fifty-one paragraphs have some discussion of the accuracy of 

lie detectors, while 18 discuss their legitimacy, and 29 discuss their 
utility. 
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Discussion 

Accuracy 

Legitimacy 

Utility 

None 
Total 

Calherine E. Long 

TABLE 5 

Paragraphs (Discussion) 

# of paragraphs 

51 
18 

29 
102 
200 

Most of the supporting evidence is presented In the form of an asser­
tion. There are 63 assertions, 17 reasons, six examples, nine research 
findings, and eleven facts cited as evidence. Most of the evidence is 

also negative. Seventy-eight pieces of negative evidence are found, but 
only 21 positive pieces, three mixed ones, and four net ural ones. 

TABLE 6 
Paragraphs (Evidence) 

Total PosItive Negative Mixed Neutral 

Assertions 63 15 42 3 3 
Reasons 17 4 13 0 0 
Examples 6 0 6 0 0 
Research 9 1 8 0 0 
Facts II I 9 0 
Total 106 21 78 3 4 

Of the 78 negative pieces of evidence, 42 are negative assertions, 13 

are negative reasons, six are negatIve examples, eight are negative re­
search findings, and nine are negative facts. The 21 positive pleces of 

evidence can similarly be broken down into 15 positive assertions, four 
positive reasons, no positive examples, one positive research finding, and 
one positive fact. The three mixed evidences are all assertions, while 

the four pieces of evidence neutral toward lie detectors consist also of 
three assertions and one fact. 

The sources of the supporting evidence are broken down into three 
broad categories. The source of 23 pieces of evidence IS the journalist. 
Non-journalist others are the direct sources of 69 pIeces of the eVIdence 

given. And a journalist is paraphrasing another in 14 cases. 

Of those "others" cited directly and paraphrased, government 

cials are attributed WIth 47 pieces of evidence and unlon offIcials 
six. College professors are cited 15 times and polygraphists eight. 

off1-

with 

Cre -
dited with six pieces of 
are responsible for two, 

zens for six. 

evidence are government reports, while 
"lawyers" for two, IIskeptlcs" for one, 

"experts" 
and citi-
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TABLE 7 
Paragraphs (Sources) 

Total Journalist Other J. Paraphrasing O. 

Positive 21 1 19 1 
Negative 78 20 47 11 
Mixed 3 0 2 1 
Neutral 4 2 
Total 106 23 69 14 

The person referred to most often for evidence in the paragraphs is 
John F. Beary, labelled, "Pentagon Health Director". He is credited with 
22 pieces of evidence. Also quoted and paraphrased often is David Lykken, 
a professor of psychiatry and psychology at The University of Minnesota 
MedIcal School. Eleven pieces of supporting evidence are attributed to 
him. Raymond J. Weir, a polygraphist, is responsible for six pieces of 
evidence, and Richard K. Willard, Deputy Assistant Attorney General, for 
fIve. Other government officials quoted or paraphrased are James A. 
Baker, George P. Shultz, Edwin Meese, William H. Taft, Henry E. Catto and 
the directors of the F.B.I. and the C.I.A., William Webster and William J. 
Casey. The union officials cited are Michael L. Tiner, Judy Goldberg, and 
John Shattuck. Three professors beside Lykken are used as sources, and 
another polygraphist. 

Conclusions 

The findings of this cOl"j,tent analysis seem to indicate that the 
press, or at least The Washington Post, does not give lie detectors un­
biased coverage. In fact, lie detectors are receiving quite negative pub­
licity from The Washington Post. The number of positive articles about 
polygraphs featured in the newspaper over a two-year period is one sixth 
that of the negative articles. It is important to note also, that none of 
the positive articles are news stories or editorials. They are all let­
ters to the editor written by people not on the newspaper's staff. 

Obviously, journalists are most concerned with the use of lie detec­
tors as security devices and thus pay little attention to their other 
uses. Well over half of the paragraphs mentioning lie detectors or lie 
detection discuss them in the context of secondary screening. 

Although 1983 was the year of the John DeLorean lie detector contro­
versy, only five articles mention the use of polygraphs in criminal cases 

and only three mention it in the DeLorean case. 

Within the articles concerning lie detectors, many questions are 
raised about their accuracy, their legitimacy, and their utility. The 
claims made in these discussions are negative seven times out of ten, with 
negative evidence given in support. Most often, the articles try to raise 
doubts about the accuracy and utility of polygraphs as security devices, 

most likely with the intent of discouraging this use. 
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The evidence given to support the many negative claims about the ac­
curacy, legitimacy, and utility of lie detectors is rather weak. In over 
half of the cases, there is no real evidence, only a negative assertion. 
Most of the positive, mixed, and neutral pieces of evidence are assertions 
also. 

It is surprising to note that the sources of this negative evidence 
are most often "others" rather than the journalists themselves. Journa­
lists were lucky to f~nd others with views similar to theirs on lie detec­
tors that could be quoted. They were extremely fortunate in finding John 
F. Beary, whom they cited for one fourth of their negative evidence, and 
David Lykken, who was responsible for about one seventh of it. 

In light of these findings, it seems that the press are not the cham­
pions of objectivity that they claim themselves to be. In fact, they seem 
quite incapable of providing unbiased coverage in an area which affects 
them. In this case The Washington Post presented obviously negative 
coverage of lie detectors, devices which journalists undoubtedly feel very 
negative toward. 

* * * * * * 
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TESTIMONY BEFORE THE EMPLOYMENT OPPORTUNITIES SUBCOMMITTEE* 

By 

Lawrence W. Talley 

My name is Lawrence W. Talley, and I am Vice President of Risk Man­
agement for Days I nns of America, which operates 425 hotels and motels 
nationwide. I also serve as Vice President-Private of the American Poly­
graph Association. In addition, I am chairman of the Georgia State Board 
of Polygraph Examiners which is appointed by the governor. This board 
regulates polygraph examinations and licenses polygraph examiners in the 
state. In 1984, I worked closely with members of the Georgia General As­
sembly in drafting a law which is considered to be a model for the na­
tion. 

I have seen countless instances in which the polygraph has been in­
valuable to both employees and employers. Therefore, I oppose outlawing 
the use of the polygraph in the private sector, as H.R. 1524 and H.R. 1924 
would do, but I do support legislation which would provide strict guide­
lines for examiners and strong protections .for the rights of the exami­
nees. 

I believe that guidelines for examiners and protections for examinees 
are essential to protect both employees and employers. I also believe 
that it is the responsibility of the states to enact and enforce such leg­
islation. States have the Constitutional right and duty to regulate the 
businesses and industries that provide goods and services to their citi­
zens. They license doctors and dentists, insurance and real estate 
brokers, utility companies, and numerous other trade and professional 
groups. The states are accepting this responsibility and, to date, at 
least 30 of them have passed legislation regulating the use of polygraph 
examinations and licensing of polygraph examiners. 

The right of the 
Legislators throughout 
which: 

states to govern 
the count ry are 

themse 1 ves shou ld be respected. 
working to develop legislation 

- protects the rights of those taking the examinations 

- establishes training and educational guidelines for examiners 

- sets guidelines for the type and quality of equipment used during 
the examination 

restricts the types of questions asked during the examination. 
Questions would be prohibited involving political or religious beliefs or 

*Testimony of Lawrence W. Talley, Chairman, Georgia State Board of 
Polygraph Examiners, Vice President of Risk Management, Days Inns of Amer-
ica, 
the 

Inc., Vice President-Private, American Polygraph Association, before 
Employment Opportunities Subcommittee, Committee on Education and 

Labor, U.S. House of Representatives, September 18, 1985. 
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affiliations, opinions involving racial matters or sexual preferences, and 
beliefs, affiliations, or lawful activities regarding unions or labor 
organizations. 

In my professional career, I have had an opportunity to gain exten­
sive experience with the use of the polygraph. I believe it is an impor­
tant investigative tool. In my opinion, Congress acted correctly when it 
voted 333-71 to support expanded use of the polygraph in protecting 
national security. The directors of our government's intelligence agen­
cies, such as the Naval Intelligence Agency and the National Security 
Agency, have said that the polygraph is a legitimate investigative tool 
that is valuable in helping them to carry out their mission. American 
business also needs this tool to carry out its responsibilities to protect 
the health and weI fare of millions of American consumers as well as to 
protect billions of dollars in company and stockholder assets. 

In 1975 in my own company, we were experiencing internal losses which 
amounted to over $1 million annually. By instituting a loss prevention 
program which uses the polygraph technique, we have been able to reduce 
those losses to an average of $115,000 a year. While losses have been 
reduced to about one-eighth of the 1975 figure, company revenues have 
tripled. We also have experienced more than $1 million in restitutions 
made by employees. 

At Days Inns, the polygraph has shown such positive results over the 
last ten years, employees readily volunteer to take polygraph examinations 
when a question of honesty occurs. The polygraph identifies more honesty 
than dishonesty, and exonerates honest employees who are wrongl y accused 
of misconduct on the job. 

Besides the polygraph's value in protecting employees, customers, and 
company assets, many American businesses use the polygraph to pre-screen 
persons they are considering hiring. This helps them to select employees 
who will have a special responsibility to the public, such as: 

- day care centers, who must be especially careful in screening child 
care personnel 

- banks, where 84% of losses are attributed to internal theft 

- nuclear facilities, whose employees have access to lethal and valu­
able substances. 

In my own industry, the lodging industry, courts across the nation 
are awarding huge punitive damages against hotels for improperly screening 
employees who commit crimes against guests. 

In addition, the nation's pharmaceutical manufacturers, distributors, 
and retailers have an important responsibility to protect their products. 
The Drug Enforcement Administration, which endorses the use of polygraphs, 
says that half a million to a million doses of legal drugs vanish from 
inventories each year. These legal drugs can be twice as lethal as il­
legal drugs. The DEA says that 350,000 Americans are killed or injured 
each year by legal drugs which are improperly or illegally consumed. This 

67 
Polygraph 1986, 15(1)



Testimony Before the Employment Opportunities Subcommittee 

compares with 150,000 who die or are injured each year from using illegal 
drugs. 

From the standpoint of the consumer, the polygraph is an important 
tool in controlling prices. The National Association of Chain Drug Stores 
estimates that consumers pay 10-15% more for goods because of internal 
theft. The polygraph helps in isolating those few employees who violate 
their employers' trust, enabling businesses to control losses and there­
fore costs. 

The polygraph also protects the many honest employees who may be ac­
cused or implicated in a crime, but who have no other way to prove their 
innocence than by taking a polygraph examinat ion. I have seen many in­
stances where employees were wrongly accused, often by fellow employees, 
of crimes that they did not commit. The willingness of these accused 
employees to take a polygraph to prove their innocence has shown that 
they, too, respect its value. 

Even though the polygraph is considered to have an 85-85% accuracy 
rate, the polygraph profession strongly discourages employers from using 
the test results as the sole basis for employment or continued employment. 
The polygraph is a valuable investigative tool that should be used in con­
junction with other methods to gauge an employee's honesty. 

The polygraph's value has been demonstrated to me repeatedly, and I 
hope that I have been able to convey to the committee some of my respect 
for its usefulness. 

Over the past 15 years, at least 100 studies have been conducted by 
scholars, scientists, and polygraph practitioners concerning the accuracy 
of the polygraph technique. Based upon a responsible reading of these re­
sults, the polygraph has been shown to have an accuracy rate of 85-95%. 

I believe that the Office of Technology Assessment, in its 1983 re­
port, distorted Its results by using inaccurate statistical methods. We 
encourage a repeat of that study to present a more realistic picture of 
the polygraph's accuracy. In 1984, the Department of Defense released a 
report entitled "The Accuracy and Utility of Polygraph Testing." We be­
lieve this report is more thorough than the OTA study. 

Last year, there were widely publicized hearings in the State of 
Georgia concerning polygraph legislation. At that time, fewer than ten 
individuals came forward with complaints alleging polygraph abuse in spite 
of the thousands of polygraph tests that are given each year. At the time 
of those hearings, I challenged the American Civil Liberties Union to doc­
ument its claim that the ACLU is inundated with complaints about polygraph 
abuse. I am still waiting for that documentation. 

I appreciate the opportunity to testify today and would be happy to 
provide the Committee with data supporting any of the points that I have 
made. 

Whether protecting customer trust, company assets, or employee inte­
grity, many American businesses have found the polygraph to be a valuable 
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tool. I believe in the accuracy of the polygraph, and I support the right 
of American business to have the same access to this investigative tool 
that the Federal government has. Further, I believe that the authority to 
regulate polygraph examinations and the licensing of examiners should be 
with the states. 

* * * * * * 

STATEMENT OF THE AMERICAN SOCIETY FOR INDUSTRIAL SECURITY 

CONCERNING THE POLYGRAPH PROTECTION ACT OF 1985 
(SENATE BILL S. 1815) 

PRESENTED TO THE COMMITTEE ON LABOR AND HUMAN RESOURCES 
OF THE UNITED STAES SENATE 

By 

E.J. Criscuoli, Jr. 

Mister Chairman and Members of the Committee: 

I am E.J. Criscuoli, Jr., 
Society for Industrial Security. 

executive vice president 
My written statement at 

of the Ame r i can 
this time is on 

behalf of the officers, directors, and members of the American Society for 
Industrial Security (ASIS). Prior to becoming the Society's execuLlve 
vice president, I was employed for more than twenty-fIve years at various 
management levels in the field of security in both the private and public 
sectors. Eighteen of those years were with one of the nation's largest 
corporations with plants located throughout the world. I was also the 
Society's 20th President in 1974. 

The Society would like, at this time, 
committee for the opportunity to present 
that affects not only the private security 
the personnel, property, and information 
also the interests of the public at large. 

to thank the chairman of this 
our written concern in an area 
sector--dedicated to protecting 
of business and industry--but 

Putting 5.1815 in its Proper Perspective 

Crime against business is an insidious and growing problem in the 
United States, one with which we at ASIS are very familiar. We have wit­
nessed firsthand the problems and losses it inflicts on both business and 
the public at large. Crimes against business are said to cost the Ameri­

can economy more than $40 billion in annual losses; some experts estimate 
as high as $200 billion (U.S. Chamber of Commerce). This number does not 
include the cost of investigating and prosecuting the offenses. 

Let me assure you these losses are ultimately passed on to the con­
sumer in the form of higher prices. An interesting point to consider is 
that many of these offenses are committed by insiders--men and women in 
positions of trust who abuse their positions largely for personal gain. 
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Business has an obligation to both its stockholders and the public to in­
sure its assets and institutions will not be used to the detriment of our 
society. 

To prevent members of this Committee from downplaying the scope and 
seriousness of this problem, I would like to cite the following illustra­
tions: 

According to the American Bar Association (ABA), business computers 
are now being used to embezzle money, alter data, and defraud corporate 
stockholders for up to $730 million annually. These losses reflect only 
the tip of the iceberg, since many business cr imes often go unreported. 
Seventy-eight percent of those who responded to an ABA survey noted "the 
perpetrators were individuals within their organization." (ABA) 

A survey of 5,127 banks and 854 insurance companies by the EDP Fraud 
Review Task Force of the American Institute of Certified Public Accoun­
tants (AICPA) found many of the thefts and other losses the private sector 
suffers can be atributed to dishonest employees. Insiders were found to 
steal assets, data, and other valuables; losses per incident ranged up to 
several million dollars (American Institute of Certified Public Accoun­
tants) • 

A national survey by the accounting firm of Arthur Young found em­
ployees, not shoppers, are the leading cause for mounting losses in the 
retail industry: the numbers were placed at more than $2 billion a year. 
To csrry their losses, retailers simply raise their prices. As a result, 
each consumer in the United States pays an extra $300 annually in higher 
retail prices (Stamos). 

A Babaco Alarm Systems, Inc. survey of sixty randoml y chosen cargo 
thefts discovered losses averaged $50,000 per incident during the first 
four months of 1985. Textiles, clothing, food, business equipment, and 
jewelry were the leading targets. The survey also stated cargo theft from 
motor vehicles costs American businesses more than $500 million annually 
in losses ("Executive Briefing"). 

A survey by Opinion Research Corporation 
in leading United States companies was hired 
resume ("Executive Briefing"). 

found one in 
on the basis 

four employees 
of a doctored 

The diversion of drugs to black market sources is 
pharmaceutical industry $1 billion annually in losses. 
bilked a large New Jersey-based pharmaceutical firm out 
million ("Tracing ••• "). 

said to cost the 
One such scam 

of more than $1 

According to the U.S. Chamber of Commerce, the annual losses from em­
bezzlement and pilferage are said to exceed those sustained throughout the 
nation from burglary and robbery by several million dollars. 
and pilferage are insider crimes (U.S. Chamber of Commerce). 

Embezzlement 

A survey of 172 known cases of fraud and abuse involving insiders by 
the Office of Inspector General for the U.S. Department of Health and Hum­
an Services found losses per incident ran as high as $177,383 (U.S.HHS). 
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Crimes against business translate into higher prices and taxes, bank­
ruptcies, and loss of confidence in our free enterprise system. The poly­
graph and other investigative screening instruments must be viewed in the 
above contexts. Unfortunately, the private sector has no other recourse 
but to turn to existing technologies to safeguard the public and the 
nation. To remain competitive, America's businesses must by necessity 
provide reasonably priced goods and services. Dishonest insiders make 
this difficul t. 

In 1985, more than 2,000 men, women, and children lost their lives to 
aviation accidents, but no reasonable person would call for an end to air 
travel. Except for scant reference to several abuses, no one has yet 
demonstrated any lie detectors cause irreparable harm. Yet we are now 
confronted with legislation that would curtail the private sector's option 
to use existing technologies to safeguard the public's interest. We op­
pose such efforts. 

Arguments in Support of S.1815 are Flawed 

On March 7,1985, Representative Pat Williams (D-MT) introduced the 
Polygraph Protection Act (H.R. 1524) on the House side. He was joined by 
165 cosponsors, including twenty Republicans. On October 28, 1985, Sena­
tor Orrin G. Hatch (R-UT) introduced a Senate version of the bill (S. 
1815). If enacted, the Polygraph Protection Act of 1985 would outlaw the 
use of lie detectors in the private sector. This legislation would in­
clude not only polygraphs, but also deceptographs, voice stress analyzers, 
psychological stress evaluators, and other devices. It would also provide 
for fines of up to $10,000 for any person found to be violating its pro­
visions. Enforcement power would rest with the U. S. Department of Labor 
and the Secretary could seek a court order to restrain any employer from 
violating the act. In addition, an individual could bring an action 
against an employer who violated the act. 

A review of the testimony presented to the Congress by supporters of 
the Polygraph Protection Act of 1985 can best be summarized as follows: 

- More than 50,000 men and women (out of one million) are adminis­
tered the test annually, fail it, and thus jeopardize their careers. 

- Polygraphs are inaccurate; their correct guilty detections range 
from about 35 to 100 percent. 

- Polygraphs are used to harass and intimidate union employees and 
organizers. 

- State courts and legislatures cannot adequately regulate the indus­
try, thus making it necessary for federal intervention. 

We at ASIS find no substance for these arguments. To be candid, they 
are flawed. We say this not because our members have a vested or finan­
cial interest in lie detectors, the overwhelming majority of our members 
do not, but rather because our review of the existing literature and our 
own experts tell us otherwise. 
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We will address the above arguments and then proceed to our own posi­
tion. First, it can be stated categorically no one in the United States 
really knows how many lie detector tests are administered annually in the 
private sector, nor does anyone really know how many persons fail these 
tests each year. At best, the figures presented are an educated guess. 
They are not based on any hard data. 

Secondly, their experts are no better than ours on the issue of the 
accuracy of polygraphs. The record is replete with judicial decisions al­
lowing for the admission of polygraph evidence at both the federal and 
state levels. Further, if some Congressional members are really concerned 
about the scientific reliability of lie detectors, why exempt the Federal 
government from the provisions of the Act? Why adapt (H.R. 1529) an 
amendment by Representative Dennis E. Eckort (D-OH) to allow companies 
that manufacture drugs to use lie detectors in cases involving missing or 
stolen narcotics? It would appear polygraphs are only scientifically 
reliable when used by those companies or industries Congress chooses to 
exempt. We disagree, and take the position that like any technology, lie 
detectors are only as reliable as the persons that administer the examina­
tions. 

We also disagree with the contention local government cannot regulate 
the licensing and use of lie detectors. More than thirty states now have 
laws requiring the licensing or certification of polygraph examiners. 
Another twenty states and the District of Columbia have enacted laws that 
regulate an employer's use of the polygraph (Paterson). 

The courts have demonstrated a willingness to enforce these laws. 
For example, in the Case of Cook v. Rite Aid Corporation, the Maryland 
Court of Special Appeals ruled in favor of an employee who had argued she 
had been administered a test in violation of state law. The court upheld 
an award of $1.3 million in damages (Tucker). This decision was hardly an 
indication local government is neither willing nor able to regulate the 
use of lie detectors. 

I should also add none of the states or their representatives have 
asked for any federal assistance or intervention in this arena. No local 
government unit has asked Congress to intervene and establish an added 
layer of bureaucracy in a sphere the states have demonstrated both the 
ability and willingness to regulate. The present legislation constitutes 
an infringement on state rights in a field the states have historically 
regulated with success. 

We at ASIS firmly believe the existing state machinery is 
adequate to regulate the licensing and administrat ion of lie 
tests. Creating an additional bureaucratic layer at the federal 
unnecessary and constitutes an added expenditure of taxpayer 
These funds could be better used elsewhere. 

more than 
detector 
level is 
dollars. 

The act also makes criminals out of millions of business people, 
especially individuals owning smaller businesses that often rely on poly­
graph testing to safeguard their assets as well as the health and weI fare 
of the general public. For example, think of the havoc maladjusted em­

ployees in key positions could cause the hotel/motel, hospital, and 
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restaurant industries if not properly screening. The existing state 
machinery is both adequate and in place to do the job. We ask why you 
would want to dismantle a regulatory edifice that apparently works well? 

The Question is One of State Rights 

If 5.1815 is eventually enacted into law, under the doctrine of pre­
emption, it will overrule more than forty years of state regulation and 
judicial decisions. Speciflcally, 5.1815 and its companion bill H.R. 1524 
pose a direct challenge to both state rights and the federal system. For 
if we agree lie detectors need federal regulation, then why not apply the 
same argument to the state licensing and regulation of other professions, 
the registration of automobiles, or other health and safety-related 
fields. Carried to its logical conclusion, the argument would signal the 
demise of meaningful state governance. It could threaten the political 
power base of states that has served the nation so well. 

More than twenty states now regulate the manner in which private em­
ployers employ polygraphs; more than twenty-five states now regulate and 
license examiners. The following examples indicate states have long re­
cognized the value of the judicious and ethical use of polygraphs: 

An examiner is required to inform an examinee in advance as to the 
nature of the examination. 

ask. 
Limitations are placed on the subjects about which an examiner may 

For example, questions regarding an examinee's political, religious 
beliefs or sexual behavior are prohibited. 

- Examiners found to violate state laws can have their licenses sus-
pended or revoked. They may also become the target of a lawsuit (Food 
Fair, Inc. ~. Anderson). 

Examiners are also prohibited from interfering with the lawful 
activities of union organizers. 

Employers historically have had the right to expect their employees 
to act in a lawful manner. Is it reasonable for an employer to weed out 
thieves, drug dealers, and other malcontents from sensitive positions in 
the workplace? What reasonable person would oppose private efforts to bar 
a child molester from a day-care center or drug addict from a hospital 
pharmacy? Would anyone want an embezzler to handle multi'llillion dollar 
EFT transactions? To screen these individuals requires the use of techno­
logy; lie detectors have proven themselves to be an economical and reli­
able vehicle. 

The courts seem to agree with our position that lie detector tests, 
when properly employed, can prove both valuable and reliable. The follow-

ing decisions give some examples: 

- The Alabama Supreme Court ruled an employer can rightly dismiss an 
employee who refuses to take a polygraph test during an in-house criminal 
investigation (Smith ••• ). 
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- Arizona courts have upheld the use of polygraphs;("Larson ••• ") as 
have those courts of Missouri ("NLRB ••• "). 

- Federal courts in North Carolina have allowed the results of poly­
graph tests in evidence ("Jackson ••• "). 

- The U.S. Seventh Circuit Court of Appeals also allows such evidence 
at the discretion of the trial court (U.S. ~. Penick). 

The U.S. Sixth and Eighth Cirucits have taken the same stance 
("Poole ••• "). 

State Regulation Works 

Many states have taken steps to ensure lie detectors are used judic­
iously. State laws now provide civil remedies for any person wronged by 
the misuse of lie detectors. Lawsuits for libel, negligence, and malprac­
tice against examiners and employers are now common. The following exam­
ples show the courts are willing to uphold cases that have merit: 

- An Indiana court allowed an employee who was fired after- failing a 
polygraph test to sue for negligence ("Lawson ••• "). 

- A Michigan court awarded the plaintiff a $150,000 libel judgment, 
and a Minnesota court upheld a jury verdict for $60,00 in damages ("Kam­
rath ••• "). 

- Both New York and Pennsyvlania allow actions against employers who 
fail to administer a polygraph examination within the confines of their 
statutes ("Zampatori ••• "). 

- Courts have also recognized Title VII claims against employers in 
this arena ("Smith ••• "). 

Given the above, one cannot really say employees are deprived of their 
civil rights by employers armed with polygraphs. It may make for good 
cinema, but it bears little resemblance to reality. Employees have ade­
quate remedies under state laws. They also have the option to move to 
amend these laws. The following evidence demonstrates that statement: 

An examinee must be informed the test is voluntary. 

An examinee may refuse to answer any questions posed during the 
course of an examination. 

- An examinee must be provided with the results of the test upon re­
quest. 

An examinee must be given an opportunity to explain his or her re­
action or behavior. 

The states have also imposed tight controls for licensing 
For example, an applicant for a license must demonstrate both 
and professional achievements, as well as be morally fit. 
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examiner who is convicted of a misdemeanor, demonstrates unethical con­
duct, or fails to post a surety bond can have his or her license suspended 
or revoked. The state regulators can also initiate an investigation if an 
examinee files a formal complaint. 

States have demonstrated both an ability and willingness to safeguard 
employees from polygraph-related abuses. The courts have also recognized 
the value of this technology when properly employed. Why change things? 

Conclusion 

We at ASIS have never taken the position polygraphs are foolproof. 
On the contrary, the polygraph, like any other technology, suffers from 
occasional mishaps. However, our position is efforts should be directed 
at improving them, rather than preventing their use. 

Employers are only human. Their primary concern is how ~~~t to serve 
the public and, at the same time, stave off foreign competitors. Unfor­
tunately, the legislation not only serves to undermine these efforts, it 
also denigrates the valuable role of business in our society. In addi­
tion, the bill undermines the traditional role of the states in our polit­
ical edi fice. 

In closing, we at ASIS are most grateful to you, Mr. Chairman, and 
other members of the Committee for the opportunity to make this statement. 
We also reserve the right to submit additional statements. Further, we 
request we have the opportunity to offer verbal testimony when the Com-
mittee holds hearings on S.18l5. Thank you. 
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PUBLICATIONS AVAILABLE 

Truth and Science, ~ Bibliography, 2d edition by Norman Ansley, Frank 
Horvath and Gordon Barland. This volume is an essential reference tool in 
researching Detection of Deception. Listing over 3,000 entries, the 
volume is indexed by subject, journal and co-author. ($8.00 postpaid.) 

Justice and the Polygraph, 1985, by Norman Ansley and Janet Pumphrey. 
This book was originally prepared for the House Hearings of the Subcommit­
tee on Employment Opportunities. This second edition, with thorough in­
dexing, features seven chapters on Innocent Persons; Guilty Persons and 
Polygraph Examinations; Employers Use of the Polygraph; Probation and 
Parole; Specific Investigations of Espionage; Suitability Statistics from 
the U.S. Department of Defense; and Surveys in Law Enforcement and Com-
merce. (Members $6.95; Non-Members $9.95). 

Quick Reference Guide !.£ Polygraph Admissibility, 1985, 10th edition 
by Norman Ansley. A handy reference guide to the 50 States, U.S. Cir-
cuits, District of Columbia, U.S. Territories, and Military Cases. (Mem-
bers $3.95; Non-Members $4.95). 

Reprint: The Accuracy and Utility ~ Polygraph Testing by the De-
partment of Defense, Washington, D.C., 1984. This is an analysis of the 
scientific literature on the accuracy of the polygraph with supporting 
information on use and utility. ($8.00). 

Send check payable to "American Polygraph Association" to APA Publi-
cations, P.O. Box 1061, Severna Park, Maryland 21146. Please print or 
type your mailing address. Orders will be shipped within 48 hours. 
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INSIDE THE CRIMINAL MIND 
Times Books, 3 Park Avenue, New York, N.Y. 10016 

285 pages, $15.50 
By 

Stanton E. Samenow 

A BOOK REV lEW 

By 

Anita M. Collector* 

Three cheers for Dr. Stanton E. Samenow, Clinical Psychologist and 
author of Inside the Criminal Mind. He has made a pioneering contribution 
to society through a form of correctional therapy that is proving to be 
successful, where others have failed. He presents a soiid insight into 
the causality of criminal behavior--that criminals are basically getting 
away with murder (so to speak). 

In each chapter, Dr. Samenow progresses through the life of the crim­
inal beginning with his family, manipulation of others to his own advan­
tage, and finally either to rehabilitation or further regression. Dr. 
Samenow has int roduced a form of therapy based on the premise that the 
criminal thinks differently from law abiding citizens and will continue to 
be maladjusted unless his thinking patterns are altered. This form of 
therapy is one in which the criminal patient takes an active role in ef­
fecting positive growth, and accepts sole responsibility for his actions. 
Dr. Samenow strongly asserts that all former beliefs, assumptions and 
therapies dealing with the criminal mind are erroneous. He believes that 
there are certain basic myths associated with criminals. For example, 1) 
Criminals are victims of an oppressive society, 2) Television violence 
begets real life violence and 3) Criminals are strangely different from 
others because they are ignorant of what is right and wrong. The final 
chapter contains recommendations for new ways of dealing with the crimi­
nal; for example, training counselors in this form of therapy and provid­
ing more adequate probationary measures. 

Although this book is written by a psychologist, it is unpretentious 
and devoid of technical terminology and creates worthwhile reading for a 
wide range of audiences. Polygraph is not mentioned, but a polygraph ex­
aminer's knowledge of Samenow's findings and his insight into criminality 
would certainly be beneficial in understanding criminal examinees. 

For anyone who must encounter deviant behavior, this book is likened 
to an elementary primer--a novel and ingenious outlook on rehabilitating 
society's misfits. It is about time someone has recognized the active 
role of the criminal mind, the ensuring destruction, and offered new hope 
with an effective method of rehabilitation. 

*The Reviewer has an M.A. in Clinical Psychology. 
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ABSTRACTS 

Validity of the Guilty Knowledge Test 

M. T. Bradley and 
Guilty Knowledge Test 
(6)(1984): 683-689. 

J.F. Warfield. "Innocence, Information, and the 
in the Detection of Deception." Psychophysiology 21 

The purpose of this detection of deception experiment was to study 
the assumption of the Guilty Knowledge Test that subjects with guilty 
knowledge will be classed as guilty by the test regardless of their actual 
guilt or innocence. Prior to a polygraph examination, three groups of in-
nocent subjects were given the same crime-relevant information as members 
of a group guilty of a mock crime. These innocent subjects either wit­
nessed the crime, were told the crime details, or carried out innocent 
activities involving crime-relevant information. An additional group of 
innocent subjects had no crime-relevant information. 

Analysis of the Guilty Knowledge Test results showed that the detec­
tion scores of guilty subjects were higher than those in any of the inno­
cent groups. In fact, with the exception of the innocent activities 
group, the innocent informed subjects did not differ from those in the un­
informed group. The major conclusion is that subjects may have crime-re­
levant information and not be classed, based on the detection scores, as 
guilty. The only physiological measure was skin resistance response. 

Address requests for reprints to M.T. Bradley, Division of Social Science, 
P.O. Box 5050, University of New Brunswick, Saint John, New Brunswick, E2l 
4l5, Canada. 

The Importance of Answering "No." 

Christopher J. Horneman and J.G. O'Gorman. "Detectability in the 
Card Test as a Function of the Subject's Verbal Response." Psychophysio­
~ 22(3)(1985): 330-333. 

The study compared, in a within-subjects design, the effect on elec­
trodermal responsiveness of the subject affirming, denying, or making no 
response to questions about the card selection in a laboratory test of de­
ception. Contrary to previous findings, denying that a card had been 
selected led to greater responsiveness and an increased likelihood of cor­
rect detection. 

Address requests for reprints to J.G. O'Groman, Department of Psychology, 
University of New England, Armidale, Australia 2351. 

Nonverbal Detection of Deception 

Miron Zuckerman, Richard Koestner and Michele J. Colella. "learning 
to Detect Deception From Three Communication Channels." Journal £.f. Non­
verbal Behavior 9(3)(Fall 1985): 188-194. 
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Abstracts 

A videotape of senders delivering truthful and deceptive messages was 
administered to subjects via one of three channels: Face only, speech 
only, or face plus speech. Feedback information, identifying the messages 
as truthful or deceptive, was given to some subjects (learning condition) 
but not to others (control condition). It was found that subjects in the 
learning condition performed better overall relative to control condition 
subjects, regardless of the channel presented to them. However, 
of subjects, in the learning condition improved progressively 

accuracy 
over the 

course of the test, relative to control condition, for the speech only and 
face plus speech channels but not for the face only channel. This effect 
was interpreted in terms of the limited number of deception cues offered 
by the face. [author abstract] 

Requests for reprints should be sent to Miron Zuckerman, Department of 
Psychology, University of Rochester, Rochester, New York 14627. 

Pulse Transmit Time 

Yukihiro Sawada and Ken-ichi Yamakoshi. "A Correlation Analysis Be-
tween Pulse Transit Time and Instantaneous Blood Pressure Measured Indir­
ectly by the Vascular Unloading Method." Biological Psychology 21(1) 
(August 19B5): 1-9. 

Linear correlation coefficients (r) between pulse transit time (PTT) 
and blood pressure (BP) were evaluated on within-subject by within-condi­
tion level. Beat-to-beat systolic and diastolic BP was measured noninvas­
ively using the vascular unloading technique (Yamakoshi, Shimazu and Toga­
wa, 19BO). PTT was determined from the time interval between the R-wave 
of ECG and the peak of the finger pulse wave. Five male subjects under­
went a 2 minute resting (RE), a 1 minute cold pressor test (CP), eight 15 
second anagram tests (AN), and another 1 minute CPo Significant r values 
were most frequently obtained for systolic BP and PTT in the RE condition. 
Under the CP or AN conditions, no consistent tendencies were observed. It 
was suggested that none of the r values are sufficiently high to warrant 
the use of PTT as an alternative index of BP. Some factors lowering the r 
values were discussed. [author abstract] 

Caffeine and Heartrate/Rhythm 

David J. Sutherland, M.D.; David D. McPherson, MD.D.; Kenneth W. 
Renton, Ph.D.; C. Anne Spencer, B.Sc.; and Terrence J. Montague, MD.D. 
"The Effect of Caffeine on Cardiac Rate, Rhythm, and Ventricular Repolari­
zation." Chest B7(3)(March 19B5): 319-324. 

To determine clinical electrophysiologic effects of a moderate dose 
of caffeine, we compared prevailing cardiac rhythm and rate, the preva­
lence and frequency of ventricular dysrhythmia, and Q-T intervals in two 
populations over an initial 24-hour caffeine-free period and a subsequent 
24-hour period in which caffeine was ingested in a dosage of 1 mg/kg of 
body weight at intervals of one half-life during waking hours. Group I 
was composed of IB clinically normal subjects; group 2 was IB subjects 
with frequent ventricular ectopic beats (VEBs) and no (n:16) or minor 
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Abstracts 

(n=2) cardiac disease. Sinus rhythm was the prevailing rhythm in all sub­
jects at all times. for group I, the mean sinus rate during the caffeine­
free period was 77 +/- 10 beats per minutes, compared to 73 +/- 9 beats 
per minute during the period of caffeine ingestion (not signi ficant). 
Similarly, for group 2, the average sinus rate during the caffeine-free 
period was 76 +/- 11 beats per minute, not significantly different from 
the average sinus rate during the test period, 76 +/- 11 beats per minute, 
not signi ficantly di fferent from the average sinus rate during the test 
period, 76 +/- 10 beats per minute. During abstention from caffeine, four 
of IB subjects in group I had infrequent «l/hr) VEBs, compared to nine of 
IB during caffeine ingestion (not significant). In group 2, some 16 of 
the IB subjects had VEBs during the caff~ine-free period, with the fre­
quencies varying from less than one VEB per hour to 1,449 VEBs per hour. 
During the test period, 14 of the IB subjects in group 2 increased their 
VEB frequency, and the group's mean frequency rose from 207 +/- 350 VEBs 
per hour (control period) to 307 +/- 414 VEBs per hour (test period) (p 
<0.01). The Q-T interval in group 1, measured as the corrected Q-T inter­
val (Q-T ), averaged 0.430 +/- 0.027 during the caffeine-free period, not 
significantly different from the test period (0.425 +/- 0.019). The com­
parable Q-T values for group 2 were 0.424 +/- O.OIB during the caffeine­
free period and 0.433 +/- 0.025 for the period of caffeine ingestion (not 
significant). Thus, these data suggest that in moderate doses and in the 
absence of major underlying cardiac disease, caffeine does not signifi­
cantly affect prevailing cardiac rhythm or rate, nor the mean rate of ven­
tricular repolarization; however, the data also suggest, that caffeine can 
have a ventricular dysrhythmogenic effect, and although the clinical sig­
ni ficance is still not completely certain, it seems reasonable to use it 
with caution in patients who may be at increased risk from ventricular 
dysrhythmia. 

for reprints write to Dr. Terrence J. Montague, Victoria General, Halifax, 
N.S., Canada B3H 2Y9. 

* * * * * * * 

American Polygraph Association pamphlets: 

APA Pamphlet - a handout explaining the American Polygraph Associa­
tion and the polygraph profession. (Single copy is free upon request with 
a self-addressed stamped envelope, letter size. Bulk rates: lot each.) 

Polygraph: Issues and Answers by Joseph P. Buckley is an eight-page 
pamphlet aimed at essential facts about the polygraph. ($2.00 each, 
mailed first class). 

Request copies from APA Publications, P.O. Box 1061, Severna Park, 
Maryland 21146. 

* * * * * * 
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