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Chapter I 

.IBTRODOCTION 

The recording of physiological responses in order to make 

inferences about the veracity of a person's statements is 

known as the physiological detection of deception {PDD). 

PDD, vhile originally based on t:he work of research scien-

tists, was developed a.ad put into general use by field prac-

titioners vho were, for the aost part, members of police or 

intelligence agencies (Barland & Raskin, 1973; Lykken, 

1981). At present the use of PDD techniques has spread to 

at least 12 countries (Bar.land & .Raskin, 1973) aud is an 

industry of growing social. and finanical iaport in the 

United states with the number of domestic tests being esti-

mated in the mill.ions (Lykken, 1981). As president of the 

Society for Psychophysiological .Research, Lykken (Note 1) 

recently described PDD 11 ••• as by far the most important 

application of psychophysiology in the real world". 

Vi th the continued growth of t.he PDD industry, scientists 

have again taken.an interest in PDD. OYer the past decade a 

number of reYiev articles, book chapters, and a book have 

been published considering the social, moral, ethical, 

legal, and scientific questions raised by the use of PDD 

{.Bar.land 6 Ras.kin, 1973; Grings s Dawson, 1978; Lykken 
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1974,1979,1981; Orne, Thackray, 6 PasJrnwitz, 1972; Podlesny 

6 Baskin, 1977; and Baskin, 1981). The questions regarding 

the reliabi1itJ, validity, and utility oft.be PDD techniques 

can c.learly aad easily be assessed by psychophysiol.ogical 

research. 

The .remainder of this introduction. will .be concerned with 

a description of a s,pecific PDD technique, the control ques-

tion test {CQT), and a review of the scientific literature 

regarding its reliability and validity. The CQT is a psy-

chophysiological test designed to make inferences about a 

person•s veracity regarding a single issue based on that 

individual's differential physiological reactivity to cer-

tain questions as is described in the next section. The CQT 

is the PDD. technique that is by far the most commonly used 

field technique and is the technique that is most likely to 

have an impact on the legal system in this country (Lykken, 

1981; and Raskin 1981). The present reYiev will present the 

case that the reliability and validity guestio.ns regarding 

the CQT have been substantially resolved (at. least in the 

laboratory situation). Qaest:ions regarding the generaliza-

tion of data fro11 the labo.ratoryto the field will be dis-

cussed and finally questions regarding challenges to the 

validity of the CQ't vill be addressed. Interest will be 

specifica11y centered on the c.bal.lenge to the validity of 
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the CQT posed by the use of counteraeasares by guilty iudi-

Yidual.s. If guilty i.Bdi viduals can use countermeasures to 

lover the va1idity of the CQT t.hen most of the probative 

utility of the CQT for the court system of this country is 

lost. A research project will be described that attempts to 

resolve this serious challellge to the utility of the CQT. 

1.1 !!!! COliTBOI. S,UES:fIOB 'ZBS7 

The broad term PDD encompasses a v.ide range of techniques 

which have found application in a number of situations. 

However, the majority of these techniques can be broken down 

into two basic types. one type tests the individual for 

guilty information, that is the individual is questioned 

regarding some information t.hat only -the guilty person. 

should have (e.g., that a dia11oad ring was taken from the 

body of a iutrder Yictim). This technique is usually refer-

red to as the gui.lty knov1edg,e test (GKT) (Raskin, 1981). 

The second tJpe of PDD technique tests the individual with 

direct questions regarding his/her involvement in some act 

(e.g ... Did you stab John Doe?). The aost popular fora of 

this type of PDD test in use in the field today is the CQT 

(Baskin, 1981). Both of these techniques have been sub-

jected to .laboratory and field study and .both have been 

reported as being of approximately equal power in separating 
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deceptive from truth.ful subjects (Bradley & Janisse, 1981; 

Podlesny & Ra.skin, 1978). ~he CQT has becoae the technique 

of choice among field practitioners, and is the technique 

most .likely to be introduced as evidence in a court of lav 

(Abrams, 1977; Lykken, 1981; Raskin, 1981). 

ing popu1arity of the CQ'l over the GICT in the 

The overwhelm-

.field can be 

explained bJ the fact that the prerequisite conditions for 

t:he use of the GKT almost never exist int.he field, i.e. it 

is almost impossible to ha•e enough protected information to 

formulate a GKT that will be effective in separati.ng guilty 

fro• innocent. 

The CQT leads to infereu.ces regarding an individual's 

truth or deception based on a comparison of the individual's 

physiological reactions while ansveriag relevant and control 

questions. Traditionally measures are taken of t:he individ-

ua.1•s respirat.ioa, electroderaal activity, and cardiovascu-

lar functions. although several other measures of autonomic 

fllllction have been suggested as bei.ag potentially productive 

measures. (Podles11y S Raskin, 1977; 1978). Relevant ques-

tions are direct u.o.naabigous questions dealing with the spe-

cific issue of concern (e.g., Did you steal the missing 

test?). The control questions deal with an issue related to 

the specific issue of concern but are removed in time from 

the target issue (e.g., During the first 18 years of your 

life did you ever steal anything of any real value?). An 
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answer of "No" to the control questions is elicited :fco11 the 

subject by the structure of the pretest interview (Detail 

regarding the foraulat.ion and elicitation of 11No11 answers to 

control guestions is discussed in Appendix L.). It is 

assu11ed that the subject is lying or is at least uncertain 

about the Yeracity of his/her denial to the control ques-

tions. J:t is unfortunate i:hat the originator of the CQ'I', 

John Beid (1947), re£erred to this type of question with the 

term control., as this gives the erroneous impression of the 

scientific meaning of the term control. The cont.col ques-

tion is clearly not a control itea in the scientific sense, 

rather it is intended as an active stiaulu.s in the technique 

and as the most salient stiaulus for the innocent individual 

as is described below. 

The expected pattern of respoading to the releYant and 

coatrol questions is one of differential reactivity depend-

ent. upon t.cuth telling or attempted deception toward the 

issue of concern.. The guilty indi-.idual who is attempting 

deception wit!& regard to the issue of concern is expected to 

react with stronger physiological responses to the re1evant 

quest.ions while the i.nnocent i.ndividual is expected to react 

with stronger physiological responses to the control ques-

tions. These expectations are based on the following 

assuaptions. Guilty individuals will find the relevant 
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questions to be stimuli of greater signal stretHJth, that is 

more threatening to their well being because they know t.hat 

they are being deceptive regarding the issue of concern and 

they .have something to lose if they are discovered in their 

deception. For guilty individuals the control gu.estions 

present little or no threat to their well being and are thus 

of lov signal strength producing either s.aall or no physio-

logical responses. Innocent indiYiduals, on the other hand, 

will find the control guest.ions to be of greater signal 

strength, and more t:hreateniag to their well being because 

they know they are being truthful to the relevaBt questions 

bt1t they are at least uncertain about the veracity of their 

answers to the coatro1 guestioas. During the pretest inter-

view al1 subjects a.re 1ed to be1ieve that detection of 

deception to the control questions is at least as serious as 

deception to the releYant questions {Podlesny & Baskin, 

1977; Raskin 1979) . 

.In considering any psychological measurement technique 

two basic issues aast be addressed. These are tile issues of 

reliability and validity. The next tvo sections will 

address these tvo issues vi.th a review of the relevant lit-

erature on the CQT. 
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1.2 THE RELIABILITY .Ql ftEASUBE!Jll IlI.ff I1J! CQT 

The i.nter- and intra-rater reliability of examiner deci-

sions has been considered in several laboratory and .field 

studies over the past decade. Table 1, presents the 

reported inter-rater Pearson product-11011ent correlations 

where numerical scoring was used to evaluate CQ'l' cbarts. 

(The numerical scoriag procedure used in these studies is a 

semi-objective evaluation technique where scores on a 7 

point scale are assig.ned according to evaulators• judgments 

of the relative strengths of reaction in each of the depend-

ent measures as they are read from the polygraph chart at 

each of the relevant/control question pairs. These scores 

are collapsed across dependent 11easures and trials and the 

resultant total score is evaluated against some predeter-

mined criterion in order to determine the outcome of the 

exaaination, see Appendix 8 for detail.) These correlation 

coefficients represent correlations aaong the original e.xam-

iner• s total scores and the total scores of one or more 

blind evaluators who rescored the charts without access to 

any of the case information except the question pattern. 

Tab.le 2,. presents reported intra-rater Pearson product-

moment correlations. These correlations represent the cor-

relation between the original examiner•s 

scoring and a blind rescoring by the same 

semi-objective 

examiner after 6 
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Table 1 

Inter-Rater Correlations Reported in PDD Studies Using 

Semi-Objective Scoring Procedures 

Study # of Raters l: 

Barland & Raskin (1975) 6 mean l: = .86 

range (.78 - .95) 
Barland & Raskin (Note 2) 2 ,91 
Podlesny & Raskin (1978) 2 ,97 
Dawson (1980) 2 ,94 
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Table 2 

Intra-Rater Correlations Reported in PDD Studies Using 

Semi-Objective Scoring Procedures 

Study 

Barland & Raskin (Note 2) 

Dawson (1980) 

,92 

,97 
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months (Darland 6 Raskin, 1975) and after 18 months (Dawson, 

1980). As can be seen the evaluation of CQT charts with 

field 1uuaerical scoring techniques yeild results that are 

quite reliable .both between and within raters. 

1.3 rn iALlJ)ITI .Ql lli co•TBOL QUES7:IOB nfil'. 

The validity of the CQ'? has been a topic of hea·ted debate 

in the scientific literature du.ring the past. several years. 

one :major problem in this de.bate i.s the lack of cl.ear defi-

nition of the data base upon which to make estimates of 

validity. P.ield PDD research presents the as yet unresolved 

problem of verifying ground truth independent. of the PDD 

exaaination. That is, in the field there is no conclusive 

way of deterain.illg ground truth a.s to who is actually truth-

ful. or decept.ive .. Of the fie1d studies reported to date al.l. 

are open to serious c.rit.icisms regarding case selection and 

or the objective criteria chosen as ground truth {Lykken, 

1981; Baskin, 1981; .Raskin & Podlesny, 1979). 

Laboratory research offers a clea:n solution to the prob-

lea of ground ti:uth, but suffers from a potential lack of 

generalizability to the real vor.ld (Lykken, 1979). Lykken 

(1978, 1979, 1981) has argued that laboratory studies of PDD 

techniques do not provide an adequate analog of the field 

PDD situation and are thus practically worthless in assess-
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.ing the validity of PDD techniques in the real world. Ras-

.kin has countered Lykken 1 s argument.s by proposing that labo-

ratory studies which provide subjects vith a realistic 

deception situation and some aot:i-Yation to be successful in 

beating the test do provide a good analog to the field PDD 

situation aad have good generalizability to the fie.ld (Pod-

lesny S Ras.tin. 1978; Raskin & Podlesny. 1979; Raskin 1981). 

Podlesny & Baskin (1977) have proposed specific guidelines 

for laboratory PDD studies which they believe vill maxi11i:ze 

the potential for generalisability. (For detail of these 

guidelines see the Bethod section of this thesis.) 

Table 3 presents the results of 5 studies that have uti-

lized the CQT int.he laboratory paradigm outlined by Pod-

lesJlJ & Raskin {1978). As can be seen froa the data the CQT 

as used in these laboratory studies provides highly accurate 

decisions ia separating truthful from deceptive subjects, 

with a tendency to make 110:re false positive errors than 

false negative errors. Thus, it would seea that the CQT has 

considerable validity at least in this laboratory paradigm. 

The question of the generalizability of these data to the 

real world situation is still unresolved. one of Lykken•s 

major criticisms of .laboratory PDD research concerns the 

fact that it is not. possible in the laboratory to create 

11.ot.iva·tional states that are equivalent to those found in 



Table 3 

Percent Accuracy of Decisions in Laboratory PDD Studies Using 

Semi-Objective Scoring Procedures 

Study Correcta a n Incorrect 

False 

Positive Negative 

Barland & Raskin (1975) 72 81 1J 6 

Raskin & Hare (1978) 48 96 5 0 

Podlesny & Raskin (1978) 60 89 2 9 

Rovner, Raskin, & Kircher 

(1979) 24b 95 5 0 

Dawson (1980) 24 91 9 0 

aCalculated excluding inconclusives. 

Inconclusive 

35 

8 

10 

8 

4 

by,ata represent only criterion innocent and guilty groups, countermeasure treatment 

groups will be considered later. 

.... 
[\.) 
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the field situation (Lykken, 1981). There is one aspect of 

laborator1 research that tends to provide support for the 

notion that laboratory data aay be generalizable to the 

field situation. The finding that the high validity of PDD 

techniques in the laboratory is aaintained across a wide 

range of motivational levels and types would suggest that 

the change in aoti. vation froa the laboratory to the .field 

might aot be a critical difference. Evidence can be found 

in the va.lidity research on both the CQT and GKT concerning 

the e:ffects of JBOtiYational levels and types. 

Gustafson & Orne (1963) reported that a complete lack of 

motivational factors sharply reduced detection rates in GKT 

examinations, i11p1Jing that some 11iniaal level of motivation 

is required for the technique to function. In a parametric 

study Davidson (1968) has deaonst.rat.ed that once this mini-

mal level of motivation is crossed adding additional incre-

ments of aotivation does not improve detection rates in the 

GIT. Davidson offered as rewards for successfully defeating 

a GKT (regarding a aock 1111rder) money in varying amounts 

from $0.50 to $50.00. lie reported no differences in the 

detection frequency of any of his experimental groups. A 

more recent study reported by Ba1loun & Holmes {1979) has 

used a GK% in a laboratory study with a real crime.· Sub-

jects in the Balloon & Holmes study were lu:ced into cheating 
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bJ two co.nfederates. subsequent to the cheating episode 

these subjects we.re told that there had been reports of 

cheating on the exa.11inatio11 and that this was regarded as a 

severe honor code violation. Al1 subjects were asked to 

take a 1ie detector test and vere told that failing the test 

vas grounds for immediate dismissal from the university. 

Balloun s Holaes reported hig,h detection rates in their 

study vith no tendencJ for higher false positives rates than 

in other labo·ratory PDD studies. 

Ho one as yet has conducted a study of the effects of 

various levels of aotivation oa the CQT. Nost of the 

reported CQT studies have used monetary rewards as the .moti-

vatiag factor (Barla11d & Bas.kin, 1975; Dawson, 1980; Pod-

lesny & Bask.in, 1978; Baskin & Bare, 1978; Rovner, Raskin & 

Kircher, 1979). Lykken (1979; 1981) has particularly criti-

cized the generalizabilitJ of these studies noting that the 

motivating factor in the real world is more likely to be an 

escape from punishment than a 110.rking for reward. Lykken 

a.lso notes that the motivational levels encountered in the 

field are likely to be auch higaer than those induced in the 

laboratory. While the effects o.f he.ightened motivation on 

the detection of deception with the CQT are not knovn there 

are tvo possible effects with potentially very di1:ferent 

results. First it is possible that heightened motivational 
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factors would siaplJ serve to raise the general .level of 

arousal of the subject. 7his increase in general arousal 

level would effect t.be signal strength of both the relevant 

and control questions and should eahance detectability of 

both truthtellers and deceivers. The second possibility is 

that the heightened aoti vat.ion vould effect only the rele-

vant guestions as they are the ones that deal with the real 

crime. The result o.f this effect vould be to produce an 

increase in the number of false positive errors aade by CQT 

examinations. Lykken (1981) clearly believes that the sec-

ond case is the actual effect of heightened .motivation on 

the CQT. 

A recent study by Brad1ey & Janisse (1981) brings Lyk-

ken•s (1979; 1981) position into doubt. Threat of severe 

electric shock .. was used as the aoti vating factor for some 

subjects with no change in the detection or false positive 

error frequency from those subjects not so threatened. 

These data, while certainly not conclusive, do suggest that 

the phenomena being tapped .by PDD procedures might not be as 

sensitive to 11otiYationa1 £actors as .Lykken (1979; 1981) has 

suggested. While ve cannot yet state with certainty that 

laboratory studies of the CQT offer good generalizability to 

the field, let us note Raskin' s recent coau1ents on the sub-

ject and for nov sillply accept the point that the CQT is a 
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valid discriminator of truth and deception in the labora-

tory. 

It is a general1y accepted axiom in science, and 
in psychology in particular, that our understand-
ing of complex natural pheno.mena is best attained 
by subjecting those phenomena to carefully con-
t.rolled experiment.at.ion in the la.horatory settiag. 
(Raskin, 1981, p.. 15) 

1.4 CBAl.I,EJIGJS lQ !Y VAJ.J;.Dl:!Y AND UTl.LlT'.f .Q.f Ill CQT 

Baskin has repeatedlJ argued that the state of the art in 

POD has reached the point where truthful results in a POD 

examination merit introduct:ion and strong consideration in 

prowiding the reasonable doubt of innocence our courts of 

law search for (Raskin, 1979, 1981; Podlesny 6 Raskin, 1977, 

1978). However, even assuming generalizability of the high 

accuracy rates found in laboratory research, the CQT faces 

one aajor chal.lenge to the usage prescribed by Baskin. That. 

challenge lies in the possibility that guilty individuals 

can use counteraeasures to beat the test and produce false 

negative results. The probative value of the CQT is coa-

pletely lost. if such guilty individuals can consistently 

appear innocent. Lykken (1979) clai11s that through training 

in simple physical counteraeasures guilty subjects should be 

able to produce fa1se .negative rates in excess of soi. 
Anecdotally Lykken reports that an individual wit.b whom he 

has corresponded has trained inmates in a penitentiary to 
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beat .lie detector tests given in the _penitentiary 23 out of 

27 times (Lykken, Note 3). ilhile these clai.:ms bJ Lykken are 

without objective verification they must be considered in 

e•aluating the utility of the CQT in our courts of law. If 

Lykken is correct in his assertions that the CQT is easily 

defeated by guilty .individuals araed aith relatively simple 

physical countermeasures and some readily available knowl.-

edge about the worki.11gs of the PDD techniques theJl the util-

ity of the CQT as a defense tool in our cou.rts of law is 

practically nil. This issue has been i1rvestigated by the 

scientific co1111uitJ but before rev.iewing the wor.k. that has 

been done I would like to first describe explicitly the task 

that must be accoaplished by a guilty individual if he/she 

is to beat the CQ'l. 

As was noted earlier a decision of either truthful or 

deceptive requires differential responsivity bf the subject 

to the .relevant and control questions. That is, the subject 

aust show consistent: physiologica1 responses to either the 

relevant or the control questions but not to both or a lack 

of response to bot:h. A consistent pattern of responses to 

both the relevant and control guestions or a lack of respon-

ses to both re.levant and control questions Yill result in a 

decision o.f inconclusive.. Thus .for the guilty person to 

appear innocent on a CQ'l he/she aust produce responses to 
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control questions that are c.lear.ly larger than responses to 

the relevant questions. Simple hyper- or hypo-reactivity 

will .not be sufficient to produce a false negative outcoae 

a.lthough either might be sufficient t.o produce an inconclu-

sive outco111e. 

At this point it seems reasonable to ask if an inconclu-

sive outcoae is a success for the indiYidual who is trying 

to beat the CQT. In a stipulated court situation where the 

results of the PDD examination are to be presented regard-

less of the outcome an inconclusive result is clearly an 

i11provement over a deceptiYe result for the guilty individ-

ua.l but still. he has not gained the benefits of a truthful 

result. In this situation the guilty individual has gained 

little and little damage has been done to our legal system. 

It is just as if the exaaination had never been conducted. 

I:n other applicatioas of the C&T an inconclusive result 

gains the guilty .individual. even less. In police and pri-

vate investigations an inconclusive result means that the 

investigation continues as before with attention directed 

toward the subject of the test unaltered b.J the examination 

results.. If other individuals in the investigation have 

been cleared by PDD e.xa•inations or by other means aore 

attention may be given to the individual who produces an 

inconclusive result . .In summary then it can be seen that at 
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best an inconclusive result acts as a neutralizer and may in 

fact direct 11ore attention toward the subject, therefore the 

real challenge to the probative utility of the CQ'l' lies in 

the potential for guil.tJ subjects to produce false negative 

rather titan inconclusive results. The next two sections 

will review the literature from the PDD industr.r and from 

the scientific com1u1nity regarding the use of countermea-

sures and their effectdveness in beating the CQT. 

1.5 POLIGRAPBEBS' OPINIONS ·REGARD.IIIG THE .EFFECTIV.ENESS 
OF COUIITiRI.Ef.SGlU!S 

John Beid, originator of the CQT, head of a major PDD 

examiner training center, and co-author of a major text on 

POD has beea quoted as saying that self-.iaduced reactions n 

are so obvious and unnatural that the1 are a clear 

indication of guilt" {quoted in Lykken, 1981, p. 239). 

CleYe Backster, another prominent: polygrapher and head of a 

major POD exalliner training center, gave a similar opinion 

but conceded that anyone can produce an inconclusive result 

by simply failing to sit still during the test. such behav-

ior would undoubtedl_y direct suspicion tmrard the subject 

but in Backster•s system the decision of the examination is 

based only on the da·ta present in the physiological charts, 

a result of deceptive is not permitted based on the sub-

ject's overt behavior as is allowed in the Reid system 
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(Backster, Note 4; Heid£ Inbau, 1977). Stanley Abrams, a 

psychologist-polygrapher has co11111eated, "The vast majority 

of countermeasures ... tend to be guite obvious and easily 

detected and at most cause only an inconclusive diagnosis.'' 

{Abrams, 1977, p. 147). 

Another polygrapher, aagiera, (1975) conducted an infor-

mal post hoc re•iev of 100 deceptive cases from bis case 

files to determine the frequency of counteraeasure usage in 

the field. Be reported that 901 of the subjects in specific 

issue examinatio.ns (the type of PDD technique used was not 

specified) attempted soae fora of cou.nteraeasure. Magiera 

goes on to claim that purpose£ul distortions only helped the 

polygrapher to evaluate the records. 

tion of guilt is clearly associated 

attellpt to distort the charts. 

Por Magiera an assump-

vith any detectable 

In summary, it seems that there is a widely held belie.f 

among polygraphers that the following points are true about 

counteraeasures. One, at best (or worst) the use of coun-

teraeasures results in an inconclusive result. Two, coun-

terllleasures are easi1y detected by the examiner, both from 

an observa.tion of the subject I s overt behavior and from the 

physiological charts. Finally, the use of countermeasures, 

because they are so easily detected are usually counte.c 

productive for the guilty individo.al in that if he/she is 
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caught using a countermeasure 111any PDD examiners assume 

attempted deception regardless of t.he quality o.f the physio-

logical data. 

1.6 REVIEW Ql !1!J SC:IlUlTIFIC LITlUUlTUBE QI COUITElUtEASURES 

Barland & Baskin (1973) provide a detailed discussion and 

reYiev of the scientific literature on countermeasures to 

that date. The applicability of the pre-1970 research to 

the CQT is however severely limited by the fact that. all the 

studies to that date used the GIT as their PDD technique 

rather than the CQT. The general nature of the GKT would 

seem to aake it particularly susceptible to countermeasures; 

since it does not require differential reactivity to the 

co11ponent questions, a subject who reacts to every item or 

to no items is liicel.y to be judged truthful. However, 

despite the limitations of tllis research it can be of some 

interest to briefl.y review some of the pre-1970 findings if 

for nothing el.se to provide continuity to the research area. 

Kubis (as cited in Barland & .Raski:n, 1973; and quoted iu 

.More, 1966) conducted a coanter11easore study where subjects 

were instructed to tense their: feet in a way so as to mis-

lead the examiner as to which number was picked i.11 a numbers 

test.. (The numbers test is a staged version of the GKT where 

the subject is asked to choose a number, usually between 1 
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and 10, the subject is t.hen to keep his choice hidden from 

the examiner and is to denJ all foils in the GKT question 

series presented to determine the n11aber picked.) Kubis' 

subjects were also instructed to use this physical counter-

measure iD a way that would not be readily observed by the 

examiner. Kubis reported a highly significant drop in the 

correct detect.ion rates for subjects in this muscle tension 

countermeasure group (10-201 correct) as compared to a no 

countermeasure control group (751). These data are, how-

ever. broug.ht into question by an e:x:act replicatio11 by More 

(1966) vho reported no effect. for the same ausc.le tension 

countermeasure with identical 951 correct detection rates 

for the countermeasure and no counteraeasure control groups. 

A study reported by J.yk.kea also deals with this issue. 

Lykken (1960) reported a study within which. sophisticated 

subjects (departaenta1 secretaries, aedica1 stadents, staff 

psychologists, and psychiatrists) vere used as subjects in a 

studJ regarding the use of countermeasures against a GICT. 

Subjects were give.n detailed instructions about the nature 

of the G.KT and about producing GSB responses {the GSR was 

the onl.y dependent measure). The subjects in the Lykken 

study vere also alloved to practice producing GSB responses 

while receiving biofeedback from the instrument they were 

going to be tested 11ith. Subjects were motivated to beat 



23 

the test by being offere.d a $10.00 reward if they were suc-

cessful. Despite the facts that subjects had explicit 

knowledge about the nature of the test, had training and 

biofeedback in how to produce relevant responses, and were 

motivated to beat the test by the offer of a monetary 

reward, Lykken reported 1001 correct detection rates in the 

administered GIT. Unfortunately no post-test manipulation 

check was reported and so ve do not know what countermea-

sures the subjects used aad how consistently they used them. 

Since 1972 there have been three countermeaure studies 

reported that are of interest. One of these studies used 

biofeedback and hypnosis as countermeasures against a GKT 

e:xaaination. The other two studies are of part:icular inter-

est as they are conce.r.ned •ith countermeasures directed 

against CQ'l examinations. The first of these studies vas 

reported by Corco1:an 11 I.ewis 11 & Garver ( 1978) • Corcoran et 

a1. reported sigaificaat effects for.the use of biofeedback 

and auto-hypnosis as countermeasures against a GKT. The 

Corcoran et al. data are however brought into serious ques-

tion by a nuaber of conceptual and methodological flaws in 

his experimental design. Conceptual1y, Cm:coran et al. 

failed to create a deceptive context as the basis the study. 

Their subjects were :not 111oti vated to deceive in any way and 

t.he issues o.f the GKTs that vere conducted were trivial. 
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Methodologically, the Corcoran et al. study suffers from 

subject assignment problems. Subjects .in the biofeedback 

condition were assigned to t.hat condition on the basi_s of 

being most :readily detected in a pretest exa11ination. The 

finding that these subjects were less easily detected on 

.later GKTs may simply reflect a regression to the •ean as a 

result: of chance detect.ion on the pretest. Thus although 

the thesis of the Corcoran et al. st.udy is .interesting the 

study is so fraught vita conceptual and methodological 

errors that the results aust. be considered unreliable and 

invalid. 

Two studies haYe employed countermeasures directed at CQT 

examinations. Davson (1980) utilized individuals who had 

been trained in the Stanislavsky aethod of acting as sub-

jects. This method of acting requires the individual to use 

"personal aeaories of sensory eiperience 

ate eaot.ioaal states" (Dawson, 1980, 

in order to recre-

p. 9). Davso.n 

instructed his subjects to use their 

effort to beat a CQT examination. 

method of acting in an 

Subjects were motivated 

to beat the test by being offered a $5.00 bonus if they were 

successful in producing a false nega ti Ye outcome. The sub-

jects chosen to be guilty acted out a mock crime fitting the 

requirements suggested in Podlesny & Raskin (1977) and were 

then tested by a field PDD examiner using the Backster ver-
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sion of the CQT. Excluding inconclusives Dawson reported 

1001 accuracy of detection of guilty subjects but did 

report a 91 false positive .rate. Dawson commented 

lo guilty subject was incorrectly classified as 
innocent with any of the measures despite the fact 
that all subjects were motivated to appear inno-
cent and were trained in a technique which theo-
retically could have helped them appear innocent. 
(Dawson, 1980, p. 12) 

Dawson's study, while iateresting does have some weak-

nesses. First, Dawson does not. provide any basel.ine data to 

indicate the effectiveness of the Stanislavsky method of 

acting in producing the physiological changes associated 

with reaction in PDD exaainat:ions. second, since Dawson 

does not report a post-test manipulation check, ve are una-

ble to determine either when or how consistently the sub-

jects appl.ied their countermeasures. The third and final 

weakness in the Davson study amplifies the second, Dawson 

did not provide any information to his subjects about the 

structure of the CQT. Ii thout the post.,-test manipulation 

check we cannot know if the subjects in this experiment 

applied the countermeasures to the proper reaction zones and 

it seems likely that many of th.ea probably did not apply 

their countermeasure in a vay that would maximize their 

potential £or beating the test. 

The only other study t.o address the use of countermea-

sures against a CQT vas reported by Bovner, Raskin, & 
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Kircher {1979). In this laboratory aock. crime study the 

effects of information and information pl.us practice using 

physical countermeasures vit.h feedback were explored. 

Guilty subjects in the information group were given detailed 

i11foraation about the nature of the CQT and the theory 

underlying its analysis. subjects in the information plus 

practice group were given the same information plus sugges-

tions a.bout how to beat the CQT and two practice PD.O exami-

nations during which they received feedback about their per-

formance at beating the Ct,T 

The results of the .Rovner et al. study are presented in 

Table 4. Froa these data it seems that the simple posses-

sion of information has little ef feet on the accuracy of the 

CQT. !his is an iaportant concern as the public becomes 

more knowledgable of PDD techniques. The information plus 

practice aaaipulation while increasing the erro.r rate was 

reported as statistically not different froa the other two 

conditions. The importance of these errors of classifica-

tion is decreased eve.n more when you consider the fact that 

half of the errors involve ianocent individuals. It would 

seea likely that innocent individuals would rarely if ever 

atteapt the use of couatermeasures and from the results of 

the ltovner et al. study it seems clear that it would be 

counter-productive for them to do so. 



Table 4 
Percent Accuracy of Decisions in Rovner, Raskin, & Kircher (1979) 

Group 

Standard 

Information 

Information plus Practice 

n 

24 

24 

24 

aCalculated excluding inconclusives. 

a Correct 

95 

95 
71 

Incorrect a 

False 

Positive 

5 

5 

14.5 

Negative 

0 

0 

Inconclusive 

8 

8 



28 

The Rovner et al. study makes a fairly strong statenrnnt 

for the robustness of the CQ'l' in the face of information and 

information plus practice as defined above. There are how-

eyer two serious shortcomings to the Bovne.r et al. study. 

First, while subjects vere given suggestions as to possibly 

effective physical {Baskin, 1981) we do not 

know which if anJ of the suggested countermeasures were 

practiced and the level of proficiency obtained in their 

use. The second shortcoming lies in the fact that no post-

test manipulation clleck vas reported. There is no way to 

.know vhat countermeasures the subjects in the information 

plus practice group used or .how consistently they used the11 . 

.It is possible that soae subjects in the information plus 

practice group did nothing other than sit there. Thus it is 

also possible that the three false negative errors reported 

for this group might represent the only J1e11bers o.f that 

group who used the counteraeasures that were suggested to 

tbe11. 

In summary then, it seems that s0111e evidence suggests the 

CQT's validity to be robust in the face of countermeasures, 

both mental and physical. The case for this robustness of 

the CQT must however remain open as the studies reviewed 

leave the possibilitJ that their manipulations were not 

properly applied. The next sections •ill address evidence 
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froa out.side the specific area of PDD research to see if it. 

is at. a.11 reasonable to expect the most commonly reported 

physica.l counteraeasures to produce responses that might be 

mistaken for responses on a PDD exaaination. Fol.lowing this 

review a research project vi.11 he described which attempts 

to .bring reso.lution to the aa.biguity left regarding the 

effects of the use of physical countermeasures on the valid-

ity of the CQ'f. 

1.7 ! fSICHOPJ!YSl:OLOGJ:CAJ. BASIS POB PHYSICAL 
COUl'l'BfUIEASTlllBS 

The physical counteraeasures that have most often been 

discussed as possibly effective against the CQT (Lykken, 

1981; .Raskin, 1981) can be dichotoaized into two broad cate-

gories, those which involve self-induced pain (biting the 

to.ngue, a t.acl in the shoe, or digging the fingernails into 

the pal11 oft.he hand) and :those which involYe the periodic 

tensing of major ausc1e groups ( pressing the toes against 

the floor, the thighs against the chair or contracting the 

anal sphincter). Is there good reasoll to expect these 

maneuvers to produce responses that could be atistaken for 

those associated with lying daring a COT exaJBination (lower-

ing of skin resistance, heart rate change, loss of respira-

tion and pulse aatplitude and/or an increase in relative 

blood pressure)? As described below t.here is considerable 
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evidence in the psychophysiological literature that the 

noted physical countermeasures 111ight produce the very types 

of reaction expected in a PDD examination . 

.Research into the physiological reactions to acute pa.in 

has shown that acute pain can be expected to produce skin 

resistance responses (SRB), elevations in blood pressure, 

peripheral vasoconstriction, (Hardy, Wolff, & Goodell, 1967) 

increases in heart rate (BR), and loss of respiration amp.li-

tude (Velden & Schumaker, 1979; Wolff, 1978). These are the 

very responses associated with reaction in the scoring of 

PDD charts, so it does seea reasoaable to expect that acute 

self induced pain a.ight be effective .in producing responses 

that: vou.ld be effective countermeasures against a CQT exami-

nation. 

O.brist.•s (1981} description of the exercise response 

would lead one to e.xpect the fol1owing physiological reac-

tions to acute auscle coatraction: an increase in cardiac 

output (an increase in HR and/or st.rote volume), an initial 

peripheral vasoconstriction, and an increase in blood pres-

sure. Ia addition, electrodermal responses in the hands and 

fingers can be e:1:pected in response to muscle tension in the 

ipsilateral foot (Culp & Edel.berg, 1966; Edel.berg, 1973). 

Again, we have some indication that the muscular counteraea-

sure J1taneuvers suggested might be expected to produce 
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responses that could be mistaken for indices of reaction in 

the analysis of CQT charts. 

These data must serve to increase concern over the 

resul.ts reported by Rovner et al. Without a post-test 

manipulation check to verify the type and frequency of the 

countermeasures used one might well con:clnde that the indi-

viduals who succeeded in beating the test. were in fact the 

only ones who applied the countermeasures. This is a very 

important issue faciag PDD aad requires empirical resolu-

tion. rhe :.fol.lowing chapter describes a research project 

designed to correct the weaknesses of the Rovner et al. 

study and to bring soae resolutioa to this issue of the use 

of physical countermeausres aad the validity of the CQT. 



Chapter .II 

A RESEARCH PlWJECT 

In an effort to provide 

the Rovner et al. (1979) 

project was conducted. A 

and guilty .individuals was 

resolution to the ambiguities of 

results the following research 

population of criterion innocent 

established by having subjects 

randomly assigned to either participate or not participate 

in a mock crime .following the suggestions for standardiza-

tion of l.aboratory PDD research given by Pod.lesny & Raskin 

(1977). l four groups between subjects design was imple-

mented with the fol.lowing group conditions: a criterion 

innocent group, a criterion guilty group, a criterion guilty 

group trained in a pain counteraeasure, and a criterion 

guiltJ group trained in a muscle tension countermeasure. 

Members of all four groups were motivated to produce truth-

ful results by .being offered additional credit points toward 

their final grades in an Introductory Psychology class. 

These four equal N groups are described in detail below. 

The innocent group consisted of subjects who remained 

naive to the details of the aock crime. They were given 

pretest instructions to the effect that if they were com-

pletely honest with t.he exaainer t.hey would .be reported as 

truthful. 

32 
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The guilty control group consisted of subjects who par-

ticipated in the mock crime and were told that it might be 

possible for them to beat the lie detector if they tried. 

These subject were .neither provided with information about 

the nature of the test nor with• suggestions about possible 

countermeasures. 

'lhe pain countermeasures group consisted of subjects who 

participated in the mock crime and who vere subsequently 

given training .in the use of a self-inflicted pain counter-

measure, biting the tongue. In addition these subjects were 

g.iven detailed inforaatioa about the .nature of the CQT and 

were instructed as to vhen and where to atte.lllpt to aug11ent 

reactions for the greatest possibility of defeating the 

test:.. The subjec·ts were also instructed -to at.tempt to re.lax 

during t.he relevant question zones in a effort to 11.inimize 

reaction there. 

The auscle countermeasure group was like the pain coun-

teraeasure group except. that these subjects were instructed 

to press their toes against the floor and to tense the mus-

cles in the legs during the control question zones. 

This research project was designed to avoid the problems 

previously discussed in relation to the Rovner et al. ( 1978) 

study and to specifically aaswer the following five ques-

tions witil the associated statistical analyses of the noted 

dependent measures. 



34 

ouestion ! j. Can a trained POD examiner readily detect 

the use of physica.l counteraeasures by the direct observa-

tion of ;the subject• s oYert 11usc111ar movellents, behavior, 

and appearance coup.led with a brief (< five minutes) scan-

BiBg of the charts? The answer to this question vas 

obtained by requiring the examiner in this study to make a 

forced yes/no (subjective) decision on the use of counter-

measures hy each subject within 5 minutes of the termination 

of the examination. Eva1uation of the s perform-

ance was made by comparing the exa11iner•s c1assifications 

against the chance probability of classifinq a subject as 

using countermeasures. (In this study chance= .46 if the 

evaluator called all subjects as having used a countermea-

sure.) 

Question .:! l• Can the original examiner and/or another 

trained PDD examiner detect t.he use of countermeasures from 

a unlimited analysis of the physiological charts? The 

answer to this question was obtained by requiring the origi-

nal examiner to reevaluate the charts two weeks after the 

completion of the study as to the use of countermeasures on 

the part of each subject. Again the examiner was required 

to render a forced choice yes/no decision regarding counter-

measure usage, based on the recognition of patterns of 

response that the examiner would subjectively associate with 
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deliberate distortions of the charts. In addition, an inde-

pendent blind evaluator was required to render a purely sub-

jective forced choice yes/no decision rega.rding the use of 

countermeasures based solely on the information contained in 

the physiological data. 

Qyestion I 1• Can the high inter-rater reliability 

scores reported in Table 1 be replicated? The answer to 

this question vas obtained by having t.he physiological data 

rescored by an independent eval.ua:tor who vas coapletely 

blind to the study•s design and the a priori odds of group 

assignment. l Pearson product aomeat correlation vas calcu-

lated bet.ween the tot.al 1rn11erical scores obtained by the 

original examiner a11d those obtained by the blind reevalna-

tor. 

guestis;m ! _!. can the high validity rates for the CQT 

examination ceport.ed in Table 3 be replicated? The answer 

to this guest.ion was obtained by an examination of the accu-

racy of detection within the various groups and by signifi-

cance tests of the pairwise com pa riso:ns between the innocent 

and the guilty control group and between the innocent and 

the combined guilty groups with the individual total semi-

objective scores froa the PDD analysis serving as the 

dependent measure. Furt.her resolution of this question was 

provided by similar pairwise comparisons .between groups on 

each of the objectively reduced physiological measures. 
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Question! 2· Does the use of physical countermeasures 

reduce the validity of the CQ'l? The answer to this question 

is provided bJ a comparison of the false negative rates 

between the guilty control group and the tvo countermeaures 

groups. An increase in the i.DCODclusive rate of either of 

the two counteraeasure groups as coapared to the guilty con-

trol group 11ould a.lso be indicative of some effectiveness of 

the countermeasures. Statistica.lly the effectiveness of the 

countermeasures vas tested by the pairwise contrasts between 

the total numerical semi-objective scores of the members of 

the guilt,1 coatrol group with the total numerical semi-ob-

jective scores of the aeabers of the two counter.aeasures 

groups and by the saae pairwise comparisons of the group by 

question type interactions in each of the analyses of the 

objectively reduced physiological aeasures. 



3.1 SUBJECTS 

Chapter III 

llE'fHOD 

The subjects in this experiment were 52 volunteers, 27 

female and 25 aale, (mean age= 18.8 years) froa the spring 

quarter, 1981, Introductory Psyc.hology classes at Virginia 

Polytecludc .Inst.i tute and State oni versi t y. Subjects 

received extra credit points towacd their final grade as 

compensation for their participation in this experiment. 
' line of these subjects were eliminated (except as noted) 

from the statistical analyses for the following reasons: 

instru.11ent failure resulting in unacceptable tracings during 

one or more charts (3), conf-ession during the pretest inter-

view (1), and failure to co11pl._y vith the requirements 

regarding the use of instructed countermeasures in ·the coun-

te.raeasures groups (5) (!lembers of this subgroup are 

included in some of the analyses, when this is the case it 

will be explicitly noted in the captions and/or text.) 

3 .. 2 APl?AJUTUS 

subjects• physiological responses were recorded on a four 

channel Lafayette Datagraph, Model 76102. 'l'he instrument 

was located (concealed fro• the subject) in an adjacent lab-

37 
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oratory and was controlled by an assistant during recording 

periods. A block diagram of the flow of data in this expe-

riment is presented in Figure 1. 

Each su.bject • s respiration was recorded by means of a 

pneumatic tube placed around the thoracic or abdominal 

areas, dependent upon vhich location produced the more 

acceptable tracing. Bespiratory responses vere t.ransduced 

through a Lafayette respiration coupler Model 76607 and vere 

amplified through a Lafayette llodel 76405 amplifier set in 

the AUi mode. No frequency filtering was imposed on the 

respiratory signal. 

Each subject• s skia resistance responses (S.RB) were 

recorded by the use of two field quality stainless steel 

electrodes placed on t.he distal ,phalanx of the index and 

third fingers of the right hand. In accordance with stand-

ard field practice no electrolyte 11ediu11 vas used. The SRR 

coupler/amplifier, a LafaJette Model 76405 employed a con-

stant current (10 11icroaap) circuit for measuring skin 

resistance and was run in the BSB aode which does not intro-

duce any tiae coast.ant. filtering, allowing low frequency 

waves to appear in the vriteout. . Tracing centering was 

maintained manually. 

Each subject's cardiovasular activity was monitored by 

the use of a Lafayette reflectance photoplethysmograph 
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attached to the pal11ar surface of the right thumb by a vel-

cro band. The output of the plethysmograph vas sent to and 

amplified bJ a Lafayette Model 76400 coupler/a11plifier set 

i.n the AUX aode.. This amplifier iaposed a short time con-

stant on the physiological signal in order to reduce slow 

wave drift (effectively all waves slower than .2 Hz were 

filtered froa the signal). All physiological signals were 

recorded on the datagraph•s st.rip chart which was set at a 

paper speed of 2.Sma/second. 

Subjects were seated in a 101 .I 10 1 rooa in a comfortable 

chair with arm rests.. Durin'l the pretest interview the 

examiner was seated facing the subject as in Figure 2 A .. 

During t.ae collectioa of the physiological data the e.xaminer 

was seated ou.t of the direct line of sight of the subject as 

in Figure 2 B. 

All guesions were preseated verbally by the examiner in a 

l.ow monotone voice. The e:x:a11iner marked guestion o.nset, 

offset and the point of the subject's answer through the use 

of a remote event •arker. 'fhe assistant noted any unusal 

events (e. g. noises, subject talking, sneezing etc.) and 

all centering an<l seasitivitJ chaages directly on the c.hart 

paper. The examiner maintained guestion tilll.ing vith an 

electronic Texas Instruments chronograph .. 
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A 
Subject 

B 
Examiner 

I ' I I 

B 

f . , Subject 

{[J Examiner 

I \ 
I / 

Figure 2. Seating of the subject and examiner during the PDD 

examination. In A the examiner and subject faced 

one another during the pretest interview. In B 

the examiner moved out of the subject's view 

during question presentation. 
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3. 3 PIWCEDURE 

This eiperiment was conducted in two sessions separated 

bJ about one week as described below. During t.he first ses-

sion, group assignment. was accomplished and al.1 training 

took p.lace. During the second session, the actual PDD exam-

ination vas conducted .. 

3.3.1 session .2J!.! 

Subjects volunteered for this experi11ent .by 11aking an 

appoint.aent: on a signup sheet made available to all Intro-

ductory Psychology students at Virginia Tech during the 

spring quarter of 1981. Upon arriving f?r session one, sub-

jects were greeted and vere asked to read and sign Consent 

Fora A (Appendix A) hy an assistant. consent Form A served 

to inform subjects as to their rights to terminate the expe-

riment and gaYe a brief description of the subject's role in 

the experiment. Following this the assistant interviewed 

the subject regarding any releYan·t health problems using a 

checklist (Appendix B) as a guide,. Jo subjects were eli•i-

nat.ed for health related reasons. 

Rando• assignment of subjects to groups was acheived hr 

having subjects choose aa eavelope froa a shuffled stack of 

envelopes containing equal naabers of four forms that 

defined the four experimenta..l groups. As noted in the "Sub-
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4 subjects were eliminated from the e"xpeci-

instru11ent failure and confession. An 

assistant involved in the experi11eat in no other way 

replaced envelopes for these subjects so that a group size 

balance was aa.intained at 12 subjects per group. 

Once the subject had chosen an envelope from the stack 

the assistant asked the subject to read and to carry out the 

instructions contained there.in. After carrying out the 

instructions (which are described ia detail below) the sub-

ject returned t..he e.avelope and the instructions letter to 

the assistant who checked the group assignment. code and 

as~igned an appropriately coded subject number. If the sub-

ject was a aeaber of a countermeasures group, training was 

then given (also described below). subjects were then 

assigned an appoiataent for t..he-PDD exaaination. All exami-

nations were conducted within at least one week of Session 

oae. Just prior to leaving session one, all subjects were 

instructed to .not use drugs or alcohol during the 24 hours 

preceding the PDD exannation appointment and to refrain 

fora anJ vigorous physical activity during the 1 hour i11me-

diately preceding the exaaination appointment. 
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3.3.2 Group Assiqnaent :Instructions~ session~ 

The one gua.rter of the subjects assigned to the i.nnocen t 

group received the instruction reproduced as Appendix c. 
These instructions siaplJ informed the subjects that they 

were innocent of t.he crime and instructed thea to maintain 

their innocence du.ring the PDD examination. Innocent sub-

jects were inforaed of the genera1 nature of the crime but 

were given no details. 

The remaining 36 subjects 

reproduced as Appendix D. Taese 

received the instructions 

sub ject.s vere required to 

carryout a aock cri.ae, stealing aa examination from an 

off·ice in the Psycho.logy Department. The subjects were 

instructed to enter tllis closed office, locate a desk, and 

then to search this desk for a stack of examinations. When 

the exaainatiosBS vere located the 

hide one copy on his/her person 

subject was instructed to 

and to then return to the 

interview rooa. The subject was cautioned to remain undis-

covered througo11t the criae. When the subject returned to 

the intervielf rooa, he/she was instructed to return the 

instruction fora to the assistant. 

The instruction forms that required the subjects to carry 

out the mock crime were coded in order to provide egual 

assignment to the three guilty groups, the gui.lty control 

group, the pain counteraeasures group, and the muscle coun-
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termeasures group. ihen the assistant received a guilty 

instructions form coded for the guilty control group the 

subject was simply assigned a number and an appointment time 

for the POD examination and was allowed to leave. The 

assistant responded to any questions the subjects posed but 

o£fere.d no additional information to the tteabers of the 

guilty control group except to encourage them to try to 

appear innocent in order to receive the bonus points. 

ihen the assistant received a guilty instructions form 

coded for the auscle countermeasures group he/she asked the 

subject to read and sign Coasent .Fora B (Appendix E). Con-

sent For11 B again informed the subjects as 

regarding participation ia t.he exper.iaent, 

to their rights 

it also intro-

duced the subjects to the not.ion of countermeasures and out-

J.ined the reqnireaents of their group assign.ae.o.t.. When the 

subject had agreed t:o continue with the e.xperi•ent and had 

signed Coasent Fora B the assist.ant then read to the subject 

theauscle contermeasure instructions (Appendix F). The 

assistant then demonstrated the proper iapleaentation of the 

countermeasure and required the sabject to demonstrate its 

use.. ~he assistant coached the subject until the assistant 

was satisfied the subject knew what vas required of him/her 

and was performing the countermeasure properly. The subject 

was cautioned not to be discovered using the countermeasure 
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as discoYery vould result in an automatic decision of decep-

tion and a loss of the extra credit bonus points. 

The muscle counter11easure instructions also informed the 

subjects as to the nature of the CQ'J:. The subjects were 

specifically instructed to use the countermeasure only on 

the control guestioas (which were described to the subject 

as questions dealing with events earlier in his/her life). 

The subjects were further iastructed to try to remain as 

calm as possible du.ring the relevant questions in an effort 

to nnimize reaction to t.he11. 'lhe assistant. emphasized the 

proper use of the countermeasure instructing the subject to 

apply auscular tension both during the presentation of the 

guest.ion and followi.ng his/her answer. The assistant 

answered any quest.ions the subject aight have had in detail 

and when the assistant was sure the subject knew when and 

how to use the countermeasure the subject was assigned a 

number and was given a PDD examination tiae .. 

When the assistant receiYed a guilty instructions form 

coded for the pain countermeasure group the assistant asked 

the subject to read and sign Consent For11 c (Appendix G). 

consent For• C served the sa.ae function for the pain coun-

termeasure group as Consent Form B did for the muscle coun-

termeasure group. 

sisted of biting 

The counteraeasure for this group con-

the tongue during the presentation of the 
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control questions and following the answer to the control 

questions. The sequence of events and the information 

regarding the CQ! was exactly the same for the pain counter-

measure group as it was for the muscle countermeasure group, 

except that extra emphasis was placed on the notion that 

subjects should not inflict enough pain so as to cause 

injury. !he actual instruct.ions read to the pain counter-

measures group subjects are reproduced as Appendix H. 

All subjects were motivated to produce truthful examina-

tion outco.aes by being offered tvo additional e.xt.ra credit 

points for such outcomes. These subjects were allowed to 

obtain up to ten extra credit points toward their fi.nal 

grade in the Introductory Psychology class so the two bonus 

points offered in this experiment represented one fifth of 

the possible points they cou.ld potentially collect. 

3.3.3 

A single eiall.ineri conducted all of the PDD examinations 

in this experiment.. This examiner vas trai.ned in field PDD 

techniques at the Backster Sc.hool of Lie Detection, San 

Diego, California. The e·xaai.ner held a current Polygraph 

Examiner•s license in the Commonwealth of Virginia and had 

five years of field experience having conducted in excess o.f 

1 Charles Honts served as the examiner. 
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3000 examinatiolls. The examiner remained blind to each sub-

ject•s group assignment throughout the experiment. The 

exaai.ner was however aware of the proportional. number of 

innocent and guilty subjects he would be testing and was 

also aware that soae subjects vou.ld be attempting to .beat 

the test with muscu.lar and se.lf-inflicted pain countermea-

sures. 

When the subject 

exaaination, he/she 

arrived at the appoint11ent for the PDD 

was greeted bf the examiner and was 

seated in the exaainat.ion room. The subject•s appointment 

was verified and biographical. data froa each subject were 

recorded on the Subject Record :Pora (Appendix I). Subjects 

were informed that this experiae:nt vas designed to verify 

the validity of popular, field, lie detection techniques. 

The e.xaminer the.a couducted a pretest interview with the 

subject. ~his pretest interview was designed to impress 

upon the subject the power of the PDD technique and the 

expertise of the administering examiner. The subject vas 

shown the e:xa11iner•s .license and was inforaed that the exam-

iner was a field POD exaai.ner of considerab.le experience in 

criminal -testing. .. The subject was told that all questions 

would be reviewed in advance and was also encouraged to ask 

guest.ions at anJ tiae. The relevant guest.ions were reviewed 

first, followed by a review of the irreleva.at questions. 
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Next the control guestio11s were formulated in an interaction 

with the subject and an effort vas made to i11press upon the 

subject the importance of the control guestions. Toward 

that end the subject was led to believe that detection of 

deception to the control questions is as harmful to the out-

come of the test as detection of deception to the ['elevants 

(See Append.ix J for a stylizied version of the formulation 

of control guest.ions and co11ments on control question fornm-

latioa ia the Backster COT systea~). Finally the sympto-

matic questions were reviewed vith the subject and the final 

version of al.l questions was recorded on a Backster YOU 

Phase test form (Appendix K). 

Next the iDstrument and the various transducers were 

described to the subject and., vith his/her permission., they 

were placed o.n his/her person.. At this poillt the examiner 

asked the subject to sit quietly and left the room to .super-

vise the establishaent: of the physiological tracings. 

Transducers were repositioned at th.is time if acceptab.le 

tracings were not obtainable. Initial instrument settings 

were then recorded on the Subject Record Form (Appe.ndix I). 

When the examiner was satisfied with the quality of the phy-

siological tracings he returned to the examination room and 

positionsed b.imsel.f out of the direct visual range of the 

subject. The subject was instructed to sit as quietly as 
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possible and to answer all questions with a simple yes or no 

ansver. 

The examiner warned the subject that the questions were 

about to begin, marked the chart., aad then presented agues-

tion. The exalli.ner aarked the chart with the use of a 

reaote event marker and indicated the point of guestion 

onset, the poi,nt of question offset and the point of answer 

to the question by the subject. Questions were presented 

every 30 seconds until the question pattern was completed. 

The examiner attempted to present eacb guest.ion in a mono-

tone voice of equal intensity .. 

'l'he question pattern presented to each subject. during the 

first presentation of the PDD question is shown in Figure 3. 

An additiona1 question, :f 15, Are you 21 years of age?, was 

also reviewed with the subject but was .not used unless the 

charts were disrupted in soae way. Disrupt.ions could take 

the form of major overt body aovements or unusual respira-

tory events {coughs, sneezes, yawns, etc.) on the pact of 

tlte subject. If the exaa.iner observed an event he believed 

would disrupt the tracings he inserted guest.ion j 15 and 

resuaed the question pattern 30 seconds later. This proce-

dure was used only once each vi.th three subjects in the 

course of th.is 



Question #1J: 

Question #14: 

Question #25: 

Question #J9 

Question #46: 

Question #JJ: 

Question #47: 

Question #J5: 

Question #26: 
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For subject, John Doe, age 21. 

Do people call you John? 

Are you a student at Virginia Tech? 

Do you believe me when I promise you I 
won't ask a question we haven't gone 
over? 

Regarding whether or not you stole the 
missing test: Do you intend to answer 
all my questions truthfully? 

During the first 20 years o::~ your life 
do you ever remember stealir: 6 anything 
of any real value? 

Did you steal the missing test? 

While you were in high school did you 
ever cheat on a test? 

Regarding the test that was reported 
missing: Did you steal that test? 

Even though I have promised you I would 
not, are you afraid I'll ask a question 
we haven't gone over? 

(Irrelevant) 

(Irrelevant) 

(Symptomatic) 

(Pseudo-Relevant) 

(Control) 

(Relevant) 

(Control) 

(Relevant) 

(Symptomatic) 

Figure J. The PDD question pattern. This question pattern represents 

the application of the standard Backster (Note 4) Zone of 

Comparison (ZOC) examination to the specific issue in this 

experiment. 
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Thirty seconds fo1lowing the presentation of question t26 

the exaainer aarked the chart and told the subject that this 

portion of the examinatioa vas over. The instrument vas 

allowed to record the subject's physiology for at least an 

additional 30 seconds without the subject's knowledge. lt 

this point the examiner left the subject and brie.f ly 

inspected the charts to assure they were of acceptabl.e qual-

ity. The exaaine,r returned to the e:1:uination room and the 

aboYe procedure vas repeated three tiaes so that the subject 

was exposed to four presentations of the question pattern. 

The order of the guestions was varied systematically in the 

following manner in a.a effort to ainiaize order effects and 

to prevent the subject fro• having specific expectations 

about the presentation of the various questions. The fol-

lowing questions orders were used on the subseguent presen-

tations of the questions: 

Presentation t 2: 14,25,39,fJ6,35,47,33,26. 

Presentation t 3: 13,25,39,47,33,46,35,26. 

Presentation I 4: 14,25,39,47,35,46,33,26. 

When t.he fi»al question pattern had been preseated the 

examiner thanked the subject for his/her participation in 

the experiment and told hia/her that the assistant would be 

in to inform him/her of the outcome oft.he examination. !?he 

examiner then made a brief scanniag (< 5 11iautes) of the 
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charts and foraed an initial opinion rega.rding the subject's 

t.ruth tel1ing or deception. The examiner also aade a forced 

choice 1es/no decision regarding the suhject.•s use of coun-

termeasures based on his observation of the subject.•s overt 

behavior dlll."ing the examination and on the brief scan.ning of 

the charts. Both of these examiner decisions were recorded 

on the Subject .Record Por• (Appendix .I). 

The assistant then 

ject Debriefing Fora 

debriefed the subject using the Sub-

{Appendix L) as a guide and recorded 

the subject's responses. The assist.ant retrieved stolen 

exallinations, informed the subject as to the outcoae of the 

examination, and assigned experimental credit points at this 

time as vas appropriate. .A.ay guestiolls the subject had 

regarding the experiment were answe.red and the subject was 

allowed to leave. 

Subject's charts were coded only with the subject numbers 

aad were fiJ.ed. The charts were then subjected to a stand-

ard .fieJ.d semi-objective scoring analysis by the original 

examiner the two weeks after the last subject was tested. 

During this period the original examiner re11ained blind to 

individual subjects• group assignments and was not allowed 

access to his previous decisions. At this time the examiner 

also made a second forced choice yes/no decision regarding 

countermeasure usage based on1y on the information present 

in the phJsiologica1 data. 
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The rel.evant and control question zones of comparison 

were photocopied and were sent to a recognized field lie 

detection expert2 for a blind evaluation. 

3.4 DATA-QOABTiFICAflOI 

3.4.1 Subjective Analyses 

The exalrlner in this experiment was required to make 

three subjective judgaents. First, he was required to make 

a tiae l.i11i ted judg11e.at regarding the truth or deception of 

each subject »ith only limited access (< 5 minutes) to the 

phys.iologica.l data. These decisions represent a coaposite 

subjective judgaent. on the part of the examiner based on his 

observation of the subject•s overt behav.ior and on the 110.re 

salient features of the physiological charts. Second, the 

examiner vas forced to aake a subjective judgaent regarding 

each subject's use of connteraeasures based on his observa-

tion of the subject and on his 1i11it.ed access to the physio-

logical data. !'his judgment was based on the recognition of 

overt body movements on the part of the subjects and on the 

recognition of patterns of response in the physiological 

data that through experience aa examiner coaes to associate 

with deliberate distortions. Third and finally, the e.xam-

iner aade a second subjective judgment regarding the use of 

2 Cleve Bac.kster of the Backster Research Foundation, San 
Diego, California served as the bliad eva.luator. 
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counte:raasures based on a unlimited access to the physiolog-

ical data but without access to previous decisions. The 

blind evaluator was also required to this third deci-

sion. 

semi-Objective Analyses 

The charts in t:his experiment were scored by two experi-

enced raters using the Backster Spot Analysis Techingue 

(BSA'l) (Mote 4), a semi-objective numerical PDD anal.ysis 

technique. ~he first rater vas the original examiner who 

conducted the examinations and vho remained b.lind to indi-

vidua.l subject• s group assign.ments throughout the scoring 

process. The second rater was not inYolved in this projec-t 

in any other way and vas blind to the experimental design as 

well as to individual subject•s group assignments. 

-Zhe BSAT assigns a numerical score in the range of -3 to 

+3 i.ncl.usive based on the relative strength of reaction to 

the respective relevant or control questions at each rele-

vant/control locus of co11parison for each of the three 

depeadent measures, respiration, SRI, and cardiovascular 

function. A score of -3 11ou.ld indicate maxi11al reaction to 

the relevant question and no react.ion to the control ques-

tio:a at that .locus of coaparsion in that dependent measure. 

A score of +3 would indicate maximal reaction to the control 
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question a.nd no reaction to the relevant question at that 

locus of comparison in that dependent measure. Scores 

intermediate in this range reflect the eiaminer 1 s judgments 

of the relative iacre11e:nts between these two extremes. 

(Note a detailed description of the .BSA'f scoring algorithms 

is provided in AppendiI ft.) Scores are assigned for each 

dependent measure independent of the assignment of scores in 

t.he other two dependent measures resulting in 24 independent 

score assignments fora the .four charts. Fol.lowing scoring, 

all scores are summed to arrive at a total score in the 

range of+/- 48 for each subject. (A total score of+/- 72 

is possible for each subject but auder t.he rules of the BSAT 

scores at 1/3 of the loci of comparison are eliminated 

before col.lapsing to obtain the total score.. Please see 

Appendix M for details of the BSAT tabulation procedures.) 

This total score is used as the decision criterion for the 

outcome of the examination and is evaluated against an 

iaconclusive region of -16 t:o +16 inclnsive. (The BSAT 

allows the elimination of 1 chart if it is nonproductive or 

inconsistent. if onl.J three charts are considered a decision 

is made against an inconclusive region of -12 to +12 inclu-

sive. Please see Appendix M for details.) subjects vho 

receive a total score below -16 are reported as deceptive, 

while subjects with total scores above +16 are reported as 
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truthful .. Subjects with scores between -16 and +16 are 

reported as inconclusive. 

The specific algorithas by which the BSAT assig.Ds numeri-

cal scores at each 1ocus of coapa:rison and by which scores 

are summed are extended and somewhat coaplicated and are 

presented in detail in Appendix 11. Basically the decision 

to assign a specific score at a particular locus of co11pari-

son is a judgment aade on a continuum of the relative 

strength of react.ions to the relevant and control questions 

at that locus. The location of specific responses on this 

continua of relative st,rength of reaction results froa a 

aore or less subjective judgaent on the part of the examiner 

regarding the following dieensioDS of the dependent meas-

ures. 

J~sl!i£atioa. The assignaeat. of scores to respiratory 

respo.nses is based on the recognition of patterns in t.he 

breathing cycles of the subject during question presentation 

and immediately following the point. of answer. Response 

patterns that began sore thaa 5 seconds past. the point of 

answer were not considered. In general decreases in resp.i-

ration amplitude are considered as indicants o.f reaction 

while increases in respiration aap.litude are considered 

relie.f (reactions classified as relief are considered as 

indicative of truthtelling to the guestion that elicited 
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them, Backster, Note 4). Lack of response is interpreted as 

lack of reaction in most. cases (but see Appendix M for an 

exceptio.a). Judg11ents of the 11agnitude of responses in res-

piration in the BSAT are 11ade by visual inspection rather 

than by objectiwe 11easureaent. Strength of reaction deci-

sions are based on the relative magnitudes of change and on 

the number of cycles involved. lo specific rules are pro-

vided for a comparison across reaction patterns (for example 

a sustained suppression of respiration aaplitude vs a loss 

of basel.i.ae) ; rather the exaainer is required to make a sub-

jective judgment as to the 11dra.aatic nature" of the respec-

tive responses (Backster, Dote 4). 

E,J.ee;:j:roder111l Activity. The assignment of numerical 

scores to loci of. comparisoa between. st.in resistance respon-

ses (SBB) is based on the ratio of the measured amplitude of 

the responses to the relevant and control questions at each 

locus. Besponse a1tpli tude .is taken as that distance between 

the largest response that begins after the point of question 

onset but: no later than 5 seconds after the poi.nt of answer 

and an iaaginary baseline drawn in to extend ·the tonic base-

line along the path it. probably would have taken had the 

phasic response not occurred (see Pigure 22). A ratio of 2 

to 1 results in the assignment of a score of+/- 1 (negative 

scores indicate that the response to the relevant question 
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was larger). A ratio of 3 to 1 results in a score of+/- 2, 

a ratio of 4 to 1 results in a score of+/- 3, and ratios of 

less that 2 to 1 result in a score of O. 

CardioYascalar Measures. of scores to the 

.loci of coaparison in the ca.rdiovascular measures are based 

on visual judgments of changes in the fol.loving parameters 

of Ute cardiovascular measure. Decreases in pulse ampli-

tude, s1oving of heart rate,- changes of the position of the 

dicrotic notch, and baseline e.levations in blood volume are 

interpreted as indicants of reaction. Lack of change in the 

above paraaeters is interpreted as lack of reaction (except 

as noted in Appendix It). .Increases in pulse amplitude, 

heart rate accelerations and decreases in the tonic blood 

volume base1.ine are all interpreted as indicants of relief. 

(It is important to note t.hat the slow wave changes in blood 

voluae were attenuated b.J the ti:ae constant present in the 

amplifier of the photop.lethysmograph and were thus not 

avai.lable for use in the evaluation of the cardiovascular 

aeasure in this experiment). lo specific rules are provided 

for the weighting of these para11eters of cardiovascular 

response .. rather the exaainer makes a subjective judgaent as 

to their relative strengths. 
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3 .. 4.3 Objecti·ve Analyses 

The second analysis co.asisted of an objective quantifica-

tion of the various p.hysiologica.1 measures. 1teas1Jres of 

physiological .response were made at eac.h presentation of a 

rel.evant and control question across the four charts. The 

following scores were reduced froa the raw charts at each of 

these 16 points of observation. 

Percentag~ change y respiration amplitude (ll). A dif-

ference change in RA was calcu.lated by ta.king the aaplitude, 

in ma of pen deflect.ion, of the l.ast coaplete respiratory 

cycle before the point of quest.ion onset. and subtracting the 

aaplit.ude., in 1u1 of pen deflection, of the first complete 

respiratory cycle following the point of answer. The resul-

tant difference score was then divided by the amplitude, i.n 

•• of pen deflection, of t:he last complete cycle before the 

point of question oaset and multiplied by 100. The product 

o.f these calculations is a percentage change score corrected 

for the wide range o.f iaitia.l amplifier gain settings used 

in th.is study. The percentage change score provides an 

index of each s11bject•s reaction in JiA with negative per-

centage change scores indicating an iacrease in BA between 

the period before questio.n onset and the period .following 

the point of answer. 
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Skin resistance response. The amplitude of the SRB was 

ca.lculated by aeasuri.Ag the aaplit.ude, in nu1 of pen deflec-

tion, of the largest S.RB beginning after the point question 

onset but before 5 seconds after t.he point of answer. 

A11pl.itude was aeasured by the standard psychophysiological 

procedure described by Venables & Christie (1980). 

Percentage change iJ! finger pulse aael.ituq§ {FPA). A 

difference score vas ca.lculated at each point of observation 

by taking the average amplitude, in .ma of pen deflection, of 

the compl.ete cycles occurring in a tiae vi:adov of tia.e 5 sec-

onds i.maedi.atel_r before the point of question onset and sub-

tracting the average amplitude, in 11un of pen deflection, of 

the coaplete cycles occuriag in a t.iae window coasisting of 

the 1 O seconds foll.owing the point of answer. The resultant 

difference score was then divided by the first average 

amplitude described and the resalt vas multiplied by 100. 

The product of these calculations is a percentage change 

score for FPA corrected for the wide range of a11plifier gain 

settiaqs used in this experiment. This percentage change 

score provides an indication of the change in FPA between 

the ti.me before the question and after the point of answer, 

vith negative percentage change scores indicating an 

increase in FPA. 
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Heart rat.e {!!!H. Two objective measures of HR change 

were calcul.ated as there is some indication in the litera-

ture that reaction in HR may consist of a biphasic response 

coasisting of an initial brief deceleration of HR .followed 

by a more extended acce.leration of HR (Podlesny & Ras.kin, 

1978). It was felt th.at the first BR measure described 

.might capture only the acceleratory portion of this biphasic 

response indicating a greater aagnitu.de of change than 

aigh.t be seen if the entire reaction zone was included as in 

measure two. ~he first measure of BB change vas a di.ffer-

ence score obtained .bJ calcal.at.ing the average BR for the 4 

seconds preceding the point of quest.ion onset and subt.ract-

i.ng t.he t:.he average BR froa a.n 8 second window .begining 4 

seconds after the point of question onset. The second meas-

ure of BB change was a difference score obtained by calcu-

lating average BB froa the four seconds preceding the point 

of quest.ion onset and subtracting the average HR from the 12 

seconds following the point of question onset. Posit.iye 

differences in both HR measures indicate HR decelerations. 



Chapter IV 

RESULTS 

ij. 1 BVAI,UATIOI Qf THE SUBJICTIVB .JUDGftEHTS 

4.1.1 Decisions Begarding Counteraeasure Useage 

Decisions based 2D ll observation subject• s overt 

behavior w .QB i! brief j .Jiaute) §.£ll .Q.! the charts. 

Table 5 pi:eseats the percentage accuracy of the original 

examiner's decisions regarding countermeasure usage. These 

decisions were given immediately following each examination 

and were subjective judgments based on an observation of the 

subjects and oa limited access to the physio1og.ical data. 

Examiner decisions were judged as correct if they agreed 

with a subject's debrief.iDg report regarding his/her use of 

countermeasures during the e.xaainat.ion. Those five subjects 

who failed to e11plo1 the counteraeasure in which t.hey were 

trained are iacluded in Table 5, since these five counter-

measure subjects did not attempt to use a countermeasure an 

examiner opinion of "no• regarding countermeasure usage was 

scored as correct. The post examination debriefing also 

revealed that three subjects in the guilty control group 

atteapted to use a physical countermeasure (two bit thei.c 

tongues, the third reported that she tried to •react• to the 

control gaestions) to defeat the test event though they were 
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Table 5 
Correcta Subjective Decisionsb Regarding Countermeasure Usage 

Original Evaluator Blind Evaluator 

Group .!1 Observation & Scan Charts Only Charts Only 

Innocent 12 8/67% 9/75% 11/92% 
Guilty 12 11/92% 8/67% 10/83% 
Pain Countermeasure 12 4/33% 4/33% 2/17% 
Muscle Countermeasure 12 5/42% 5/42% 4/33% 
Total 48 28/5&/o 26/54% 27/56% 

8necisions were scored as correct if they agreed with subject's post-examination reports 

regarding countermeasure usage, 

"huecisions were based on either an observation of the subject's overt behavior and a brief 

( <5 minute) scan of the charts or on an analysis of the charts only, 

°' 
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not instructed to do so. for these three subjects an exam-

iner opinion of "yesn regarding countermeasure usage was 

scored as correct. 

The examiner obtained an overall accuracy of 58% correct 

in his judgments of countermeasure usage as compared to a 

chance accuracy of 461, had he said that all subjects were 

usi.ng countermeasures. However, a closer examination of his 

decision accu.racy reveals that his accuracy rate in actually 

detecting subjects who used a countermeasure is below the 

chance level of 461 at 411 (9 of 22}. It is of further 

interest to note that all three of the spontaneous counter-

measure users were correctly reported as having used couB-

teraeasures. If these three subjects are excluded and we 

look only at the detection of subjects who were trained in 

and did use a countermeasure we find the examiner's accuracy 

drops to 321 (6 of 19). 

Counteraeasure decisions based 21! n analysis of the 

£.lliirts alone. Table 5 also presents the accuracy of exam-

iner decisions based on a blind evaluation of the cha.cts 

alone. Decisions regarding the subjects vho performed out-

side the parameters of their assigned groups are scored as 

in the previous section. 

Overal.l the examiner was able to correctly classi.fy sub-

jects as to countermeasure asage only 541 oft.he t.i•e as 
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compared to a chance accuracy of 46S. Considering only 

those subjects who actua.l.l.f attempted the use of a counter-

11easure the examiner correctly detected countermeasure usage 

only 361 of the tiae (8 of 22). Again all three of the 

spontaneous countermeasure users 

Excluding these three subjects 

were correctly classified. 

and considering 011-ly those 

subjects trained in, and vho actually used a countermeasure 

261 (5 of 19) were correctly classified. 

These results indicate that this e.s:aminer vas not able t.o 

detect counteraeasure usage at abo1re chance levels using 

either observation of the subject's overt behaviors or the 

physiological charts, or both. 

The results of the countermeasure decisions aade by the 

blind rescorer also appear in Tab1e 5. Overall the rescorer 

was able to correctly classi.fy subjects as to couuter11easure 

usage only 501 of the tiae as compared to a chance rate of 

46%. considering only those subjects vho actual.ly used a 

countermeasure this rater vas correct 141 of the tiae (3 of 

22). Hone of the spontaneous counter11easure users were cor-

rectly classified by the bl.ind rater. Excl.uding those three 

subjects and considering only those subjects trained in and 

who used a countermeasure the blind rescorer was correct 161 

of the tiae. 
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4.1.2 subjective Decisions Beqarding Subject Veracity 

The origiaa.l examiner's decisions regarding subject 

veracity based on an observation of the subject•s overt 

behavior and on a brief (< 5 11inute) scanning of the charts 

are presented in ~able 6. overall the e:xa11iner was correct 

601 of the tiae, was incorrect 151 of the tiae and reported 

251 of the subjects as inconclusive. Excluding inconclu-

sives, the examiner was correct 811 of Ute t.iae. 

Lykken (1981) has noted that a description of an e:xam-

iner• s performance in this way can be misleading, particu-

larly if the base frequencies of guilty and innocent sub-

jects are not equal. For example, it could be argued that 

since the examiner knew that 3 out of 4 subjects were decep-

tiYe on an a priori basis then he could achieve an accuracy 

rate of 751 merely by calli.ag al.l subjects deceptive. To 

correct for this problea Lykken (1981) has suggested the 

following procedure for evaluating an examiner's decision 

accuracy. 

Instead of using total agreement between test and 
criterioa, which aay be inf1uenced by factors 
unrelated to test accuracy, ve simply compute the 
test's performance with the criterion-truthful and 
the criterion-deceptive subjects separately and 
then average these tvo percentages. {Lykken. 1981, 
pp.76-77} 

Applying this procedure to the data in Table 6 we arrive at 

a Lykken estimate of decision va.lidity of 747' for examiner 

decisions as coapared to a chance estillate of 50%. 



Innocent 

Guiltyb 

Group 

Pain Countermeasureb 
b Muscle Countermeasure 

Table 6 

Subjective Decisionsa Regarding Subject Veracity 

n 

12 

12 

12 

12 

Deceptive 

4 

5(1) 

5(3) 
7(2) 

Decision 

Truthful 

6 

1 

1 

1 

Inconclusive 

2 

3(2) 

3 

2 

8necision based on an observation of the subject's overt behavior during the examination 

and on a brief (<5 minute) scanning of the physiological charts by the original examiner. 

~umbers in parentheses indicate those subjects who did not comply with their group's 

countermeasure instructions. 

°' 0) 
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The errors made by the examiner in this decision process 

fall with approximatel.1 egna.l frequency into fa1se positive 

(4) and false :negative errors (3). An examination of the 

false negative and inco:ac1usive decision frequencies across 

the three guilty groups failed to reYeal any effects of the 

use of physical countermeasures on the production of false 

negative or iaconc1asive outcomes. 

4.2 EYALUAT.101 Q[ TBB SB!I.,..OBJECTIVB IIEASUB.BS 

4. 2. 1 Reliability a! the Serai-Objective Scoring Procedures 

The .Pearson p.r:oduct moment correlation calculated between 

the total semi-objective scores of the original examiner and 

the total seai ... objective scores of the blind evaluator 

yielded a highlJ significant inter-rater re1iabilit_y corre-

lation coefficient, .£ = .88, l? < 0.00001. .In cases where 

both exaainers reached a decision of truthful or deceptive 

there was a 1001 agreement of decisions. 

Accuraci.2! Decisio11s Based 2J! the semi-Objective 
Scores 

The total nuaerical score obtained from each subject's 

three most productive charts was classified as truthful or 

deceptive using an inconclusive range of+/- 12 inclusive 

{see Appendix ft for detail). The resultant classification 

of subjects based on their t.otal scores is presented as 



Table 7 

Semi-Objective Decisionsa Regarding Subject Veracity 

Innocent 

Guiltyb 

Group 

Pain Countermeasure 
b Muscle Countermeasure 

.!l 

12 

12 

12 

12 

Decision 

Deceptive Truthf'ul 

2 4 

6(1) 0 

5(3) 1 

6 0 

Inconclusive 

6 

J(2) 

3 

4(2) 

°1Jecisions made using the Backster Spot Analysis Technique (BSAT) (Note 4) and are based on 

each subject's three most productive charts (see Appendix M). 

bNumbers in parentheses indicate those subjects who did not comply with their group's 

countermeasure instructions. 

0 
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Table 7. overall, the examiner classified 521 of the 

subjects correctly, 6% incorrectly and 421 as inconclusive .. 

Excluding inconclusives, the examiner was correct 821 of the 

ti11e. 

Applying the conservative est:iaate of examiner decision 

validity described in the previoos section we arrive at a 

Lykken (l981) estimate of exa.miner decision validity of 811 

as coapared to a chance expectation of 501. The errors made 

consisted of tvo false positives and one false negative. An 

e.xaaiaation of the results across the guilty groups failed 

to reveal any dramatic increase in either the false negative 

or the inconclusive frequencies in the countermeasure 

groups. While it is interesting that the one false negative 

error was in the pain countermeasure group an e.xamination of 

all individual's total scores shows this subject to be an 

outlier with respect to the other aeabers of this group. 

Stat.istical ,Analyses g! the Total 1uaerical Scores 

The group mean total nnaerical scores obtained from all 

.four of each subject's charts are presented i.n Figure 4 .. 

These scores were subjected t.o a onevay between groups anal-

ysis of variance (AIIOVA).. The overall F ratio between 

groups was significant l (3, 39) = 3.526, R < 0.03. (For 

the purpose of this and all subsequent statistical analyses 
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Figure 4. Mean semi-objective scores and 9'3fo confidence 

intervals across groups. 
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the five .nonco11p.lia.nt countermeasure subjects are excluded 

unless exp-licitly noted otherwise.) Pairwise contrasts 

revea.led a significant difference between the ianocent and 

the combined guilty groups! (39) = 2.915, < 0.006 .but 

failed to show any differences bet.ween the guilty control 

group and the counter,aeasnres groups .. 

statistical evalu.at.ign of the sep1rate depende:nt me!!§-

~- Semi-objective score group means for each of the 

dependent measures are presented in Table 8. A series of 

Discriminant Analyses (DA) was conducted on these data in 

order to see if there was sufficient information in the data 

to separate the four groups, and to see if a aore efficient 

weig"hting of the dependent aeasares would produce a aore 

accurate classification of subjects iato groups. The ini-

tial Dl failed to find enough information in the data to 

produce significant classification into four groups. A sub-

sequent DA between t.he innocent and the combined gttilty 

groups did produce a significant discri11inant function 

(Wilks' Laabda after the discriminant function= 0.783, Chi 

squared= 9.663 (3) R < 0.02) with the following standard-

ized discriminant functio11 coefficients for each of the 

respective dependent aeasures: resp.iration = 0.30165, SRR = 

0.91673, and cardiovascular= (-)O.Q7269. l third DA con-

ducted between the innocent and the coabined guilty groups 



Table 8 

Group Mean Semi-Objective Scores for Each Dependent Measure 

Mean Score 

Group n Respiration SRR Cardiovascular 
-s.J 
.{:::-

Innocent 12 1.83 0.25 -0.42 

Guilty 12 -1.08 -6.42 -4.92 

Pain Countermeasure 9 -0.33 -4.00 -1.78 

Muscle Countermeasure 10 -1.30 -7.40 -2.80 
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including the five nonco11p1iant countermeasure subjects also 

produced a significant discririnant function (Wilks' Lambda 

after the discriminant function = 0. 7768, Chi squared (3) = 

11.238, £ < 0.01) with the fo.llowing standardized discrimi-

nant function coefficients for each of the respective 

dependent .aeasures: respiration = 0.21846, SRR = o. 89583, 

cardiovascular= O.J228. The interpretation of these stan-

darized discriminant function coefficients is equivalent to 

the interpretation of Bet.a weights in a regression analysis 

when the DA is between two groups {Kleclta, 1975) 

The third DA resulted in the classification table pres-

ented as Table 9. Overall the DA classified 83.331 of the 

subjects correctlJ. The errors made consisted of 7 false 

positive errors and 1 false negative error. It should be 

noted that the DA procedure does not use an inconclusive 

region, it is likely that the error rate would drop dramati-

cally if a narrow i:nconclusiYe range va.s allowed. 

Separate between groups llOVAs were also conducted on the 

semi-objective scores in each dependent measure. The only 

measure to show a significant I ratio was the S!Uie, ! (3, 39) 

= 4.048,, .£ < 0.0134. Likewise the pairwise contrasts 

revealed that only the SBR showed a significant difference 

between the innocent and combined 

3.169, R < 0.003.. However 

guilty groups, ! (39) = 
the respiratory measure 



Table 9 

Classification Table Generated by the Discriminant Analysis 

of the Semi-Objective Data 

Group 

Innocent 

Combined Guilty 

Classification 

Truthful 

5 

1 

Deceptive 

7 

35 

~ata entered into the discriminant analysis included the 5 
non-compliant countermeasure subjects. 
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approached s.ignificance on this contrast.,! (39) = 1.897, E. 

< 0.07. 

4.3 EYALtJA'l'.ION ,2l I.!11 OBJECTIVE MEASURES 

The physiological data from each of the subject•s four 

charts were quantified using the procedures previously 

described. An average response aa.s then calculated between. 

the t.vo relevant and control questions on each chart. The 

data from the f 0111:- groups were then subjected to a 4 X 2 X 4 

repeated aeasures AIOYA with group meabership (4) entered as 

a between subjects factor and with question type (2) and 

charts (4} as repeated measures factors. 

The differential respondiag required for the separation 

of innocent fro11 guilty subjects in the CQT is indicated by 

significant group X guest.ion type interactions. As this is 

the point: of primary interest in this thesis only the tests 

of this interaction wi.ll be reported in this results section 

(Complete AHOVA tables for each of the separate statistical 

analyses are reproduced in Appendix N). 

To ascertain the specific nature of the potential differ-

ences between groups three pairwi.se contrasts were conducted 

for each of the objective measures. These contrasts were, 

innocent VS guilty control.. guilty contro,l VS pain counter-

measure, and guilty control VS auscle countermeasure. The 
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resu.lts of the overall .ANOVAs and the pairwise contrasts are 

reported in separate sections for each measure. 

4.3.1 !espiration Amplitude 

The mean percentage change scores in respiration ampli-

tude (RA} to relevant and control questions for each of the 

four groups are plotted in. Figure 5. The overa.11 ANOVA 

revealed a significant g.roup X question type interaction f 

(3, 39) = 2.90, 2 < .05. The pairwise contrasts indicated a 

significa.nt group X question type interaction between the 

innocent and the guilty control group, ! (1, 39) = 8. 153, .e 
< 0.01.. Subjects ia the innocent group reacted to the con-

trol questions with a loss of :RA and to the relevant ques-

tions with an iucrease in JU. Subjects in the guilty con-

trol group reacted to the control questions with an increase 

in RA and to the relevant questions vith a loss in BA. 

subjects in the tvo counter•easures groups reacted to 

both .relevant and control guest.ions with losses in .BA. The 

pairwise contrasts failed to show a significant group X 

question type interaction effect between the guilty control 

group and either of the count.eraeasures groups, although 

both approached significance (pain countermeasure, f (1, 39) 

= 3.69, £ < 0.10, and 1n.1scle countermeasure, I (1, 39) : 

3.20, £ < 0.10). An examination of the plotted means in 
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Figure 5. Mean percentage change from baseline in respiration 

amplitude (RA)o Responses to relevant and control 

questions. Positive change scores indicate a 

loss of RA. 
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conjunction with the reported statistics indicates that sub-

jects in the counter11easure groups were 

responses to the control questions but 

inhibit responses to the relevant quest.ions. 

Skin Besistance llesponse 

able to produce 

vere unable to 

'.lhe aean a•pl.itude of the skin resistance responses (SRB) 

to control 

four groups 

and relevant questions 

are plotted ia Figure 

for the subjects in the 

6. The overall ANOVA 

revealed a significant group l question type interaction, X 
(3, 39) = 4.38, 1! < .. 01. The pairwise contrasts indicated a 

significant group X guest.ion type interaction between the 

innocent and the guilty coatrol groups, 1'. (1, 39) = 7.616, .2 

< .01. Subjects ia the iaaocent group reacted to control 

questions with larger amplitude Sills while subjects in the 

gai.lty control. group :reacted to the :relevant questions vit.h 

l.arger aaplitude SB.Rs. 

The pairwise contrasts bet.ween the guilty control group 

and the two counteraeasure groups failed to reveal any sig-

nificant group X question type interaction effects. An 

inspection of the SBB aeans indicates that subjects i.n the 

countermeasare groups ve:re unable to augment their SB8s to 

cont.ro.l questions and in fact the mean SBB to control ques-

tions by meabers of the muscle countermeasure groups is of a 
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Figure 6. Mean skin resistance responses (SRR) to relevant and 

control questions across groups. 
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lower amplitude than for .meabers of the guilty control 

group. 

4.3.3 finger Pulse Amplitude 

The mean percentage caange scores in finger pulse ampli-

tude (FPA) to relevant and contro.l guestions across the four 

groups are p.lotted ia Figure 7. The overall ANOYA revealed 

a significant group I question t_ype interaction, l (3, 39) = 
3.40, .2 < .027 .. The pairwise contrasts indicated a signifi-

cant group X guestion type interaction between the innocent 

and the guilty control group, I (1, 39) = 8.16, .2 < 0.01. 

Subjects in the innocent group reacted to relevant and con-

trol quest.ions wit.h approximately equal 11ean losses in FPA. 

Subjects in the gui.lty control group also reacted to both 

relevant and control questions with. mean losses in FPA but 

shoved a larger magnitude of loss to the relevant questions. 

The pairwise contrasts also reyealea significant group by 

question type interaction effects between the guilty control 

group and the pain countermeasure group, I (1, 39) = 5. 239, 

1! < .04, and the auscle countermeasure group, I (1, 39) = 
5.804, J! < .03. fleabe.rs of both countermeasure groups 

reacted to both relevant and control questions with approxi-

mately egual mean losses in FPA. 
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amplitude (FPA). Responses to relevant and control 
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4.3.4 Heart~ 

The heart rate difference scores calculated between the 

base rate and the average BB during the a,aswer o.nly are 

plotted in Figure 8. The HB difference scores calculated 

between the base BR and the average HB during question pres-

entation and answer are plotted in Figure 9. The overall 

A.BOVA and the pairwise coatrasts failed to reveal any sig-

nificant group X question type interaction effects for 

either BB aeasure. 
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Figure 8. Mean difference scores in heart rate (HR) to relevant 

and control questions across groups. Difference 

score calculated between basal HR and the average 

HR during answer. 
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Figure 9. Mean difference scores in heart rate (HR) to relevant 

and control questions across groups. Difference 

score calculated between basal HR and the average 

HR during question presentation and answer. 



Chapter Y 

DISCUSSION 

5.1 A SPECIFIC DISC0SSJ:OH Ql THB POSED .QIJBSTIOtlS 

Five guest.ions were posed in the introduction of this 

thesis. Evidence was found -to support the notions that t.he 

CQT is a reliab1e and val.id techniqne. .Little support was 

provided for polygraphers• claims that countermeasure usage 

was readily detectable either from an observation of a sub-

ject's overt behavior or fro11 a ·detailed analysis of the 

physio.logical data .. So11e support was found for the robust-

ness of the CQ'l in the face of countermeasure challenges. 

'l'he use of physical counteraeasures failed to produce any 

differences in either the error or inconclusive rates across 

the guilty groups, and al.so failed to produce any statisti-

cally significant effects in the analyses of the seai-objec-

tive scores. the analyses of the objectively 

reduced measures indicated the robustness of the technique 

to lie primarily in one measure, the SRR. statistically 

significant effects in one 11easure, FPA, and nearl.y signifi-

cant results in another measure, RA, leaves open the ques-

tion of potentially effective countermeasure usage. The 

fol.lowing sections will. consider each of the posed questions 

in detail followed by a general discussion of the importance 

87 
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o.f these results on the development and utilization of PDD 

techniques. 

5.1.1 Couateraeasure DetectioD F.roa s.n Ubservation .Q! 
lli Subject 

'the results of this study clearly fail to support polyg-

raphers• claims that the use of physical countermeasures is 

readily detectable froa an obserYation of subjects• overt 

behavior. The experienced field examiner in this study 

operated at level of detection of countermeasure usage that 

was clearly at or below chance. This is a finding of con-

siderable importance for field l?DD examiners as they have 

the iapression that physical countermeasures are readily 

detectable (Abraas, 1977; Backster, Note 3; Plagiera 1975; 

Reid & Inbau 1977). This misconception OD the part of field 

examiners may arise in part froa the fact thdt many field 

subjects who do attempt some phJsical countermeasure do so 

011 the spur of the moment without a knowledge or coDsidera-

tion of the factors involYed. It is not surprising that 

such things as moving the ara under the cardio cuff and 

gross hyperventilation are readily detected. However, any 

assuaption of ignorance and lack o.f preparedness on the part. 

of the general public and the criminal element can no longer 

be accepted. Lykken•s claias about the ways in which the 

CQT can be beaten are well disseminated to the public by his 
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book, pub.lications in the popa.lar press, and by his 

appearances on popular TV talk shows. Complete detai.l about 

the workings 0£ the CQ'l' are a-vailable to anyone with access 

to a good public library. 

If ftagiera (1975) is correct in his estimation that 90% 

of all guilty subjects in specific issue examinations 

attempt the use of some countermeasure and if, as it seems 

likely, these atteapts are becoming more sophisticated, then 

it is imperative that field examiners not be 

false sense of security by the misconception 

lulled into a 

that physical 

counteraeasnres can .be readily detected from a close obser-

vation of the subject and a scanning of the charts. Addi-

tional work is required to clarify this area, it is possibl.e 

that physical countermeasures could be detected by observa-

t.i.oa if such obser-vations could be aade under ideal condi-

tions, say perhaps on slow motion -videotape. In the field, 

however, it is often the case that the exaai.ner•s attention 

is drawn away f.rom a continuous obserYation of the subject's 

behavior by a need to adjust the inst.ruaent and/or pre_pare 

for the next guestio.n. These factors, however, were 11ini-

11ized in this study since the exaainer did not have to split 

his attention. by cont.rolling the instrument.. In addition, 

the odds were stacked in the e.xaminer•s favo;r since he was 

ava.re of the a priori odds and the typography of the conn-
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ter11easures he would encounter in this study. It seems 

likely then that under normal field conditions even more 

countermeasure usage vould go undetected. 

5.1.2 Countermeasure Detection Based 2.!l the 
Physiological on1y 

The data also failed to support the assertion of field 

polygraphers that self-induced phJsiological reactions are 

obvious and unnatural in appearance. Again the original 

examiner clearly operated at or below a chance "level in the 

detection of persons using physical countermeasures when his 

judgments were based on an unlimited analysis of the physio-

logical data. The experimentally blind evaluator who has 

had aany thousands of hours devoted to chart evaluation also 

operated at below chance levels in the detection. of counter-

measure usage from the physiological data. These data are 

important for the same reasons discussed above in relation 

to the detection of countermeasure usage from an observation 

of the subject•s overt behavior. A PDD examiner should have 

little confidence in his ability to either observe counter-

measure usage in the overt behavior of the subject or in .his 

ability to deduce their usage from an analysis of the physi-

ological data. (It should be noted that a partial in.flation 

cardio cuff was not used to transduce the cardiovascular 

signal in this experiment. Some field polygraphers feel 
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that this measure is particularly seasitive to the physical 

maneuvers used as countermeasures (Backster, Note 5), and 

would significantly increase the detection of countermeasure 

usage over that found here. Research currently in progress 

at Virginia Tech is employing this transducer in an effort 

to explore this possibility.) 

It is of interest to note that the oyerall accuracy rate 

of the detection of countermeasure usage varies little 

betveea the condition where the examiner observed the sub-

ject and scanned the charts and the condition where he had 

access only to the physiological data. It seems likely that 

countermeasure classification in the observation plus scan-

ning condition is based priaarilJ on the scanning of the 

charts, providing a further indictaent of polygraphers who 

claim physical countermeasures are readily detectable from 

an observation of the subject's overt behavior. 

5.1.3 The ReliabilltI aad Validity; of the C(JT 

The high interrater cor.celation obtained between the 

total numerical scores of original examiner and the blind 

rescorer and the 1001 agreement betveen the original exam-

iner and t.he blind evaluator where decisions were reached 

are impressive and fit well vit:h the data reported in other 

laboratory PDJ.> studies (see Table 1). These data then 
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cl.earl._y provide support to Raskin•s assertion," ... that 

the PDD numerical evaluation procedure is an extremely reli-

able procedure, at least as reliab1e as any psychological 

test we know.ff (Raskin, 1981, p. 23). 

The evaluation of the results of the PDD decision process 

also provides support for the Yalidity of the CQT procedure 

used. The high accuracy rate and the tendency for a higher 

false positive rate also fits well vi th the repo.rted PDD 

research data (see Table 3). The ability of the CQT to sep-

arate truthful subjects from all. deceptive subjects vas 

strongly supported by the statistical analyses. The results 

of the significance tests and the significant discriminant 

equation resu.lting from an analysis of the seai-objective 

scores o.f the 11eabers of the innocent and the coabiaed 

guilty groups are all completely consistent with the 

hypotheses underlying tJie CQT. In a Like manner the signif-

icance tests of the objecti1rely reduced lleasures, with the 

exception of the BB data, vh.ich fell in the proper direction 

but were not significant, are all also in accord with the 

dif.ferent.ial. reactivity expected in the CQ!. 

These data do, however, vary fros the recently reported 

data from laboratory PDD studies in one important aspect, 

the relatively high inconclusive rate {see Table 3). Ln a 

persona.l discussion of these data with Raskin {llote 6) .he 
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suggested several points regarding this study that might 

have contributed to this hig.h inconclusive rate. Of princi-

ple iaportance in his coaaeats, Bask.in expressed the opinion 

that the BSAT contains a number of factors which critically 

bias the BS.AT against the innocent subject and contribute to 

a high inconclusive rate in general. Unpublished data and a 

discussion concerning a coaparison of the BSAT and the 

semi-objective scoring syst:ea used in the University of Utah 

studies were later obtained from Baskin (lfot.e 7; 8). Inter-

estingly the accuracy and inconclusive rates reported by 

Baskin for the BSAT in this data are almost identical with 

those repocted here. A study wit.bin which a set of CQT 

charts was bliadly evaluated with both of these scoring sys-

tems would possibly provide i11portant. data regarding the 

biases built into these techniques. Future research is being 

planned that will address this problem. 

A second factor which Bask.in noted as possibly contribu-

ating to the high inconclusive rate vas the lack of a so-

called stim test during the pretest interview. The still 

test. is a staged version of the GKT and is used during the 

pretest interview to impress upon the subject the power of 

the lie detector to detect . lies. Backste.r at present does 

not teach a stim test as part of the standard PDD test pro-

cedure and one was not used in this study although,. one has 



94 

consistantly been used in the laboratory PDD studies at the 

University of Utah. A recent study by Bradley & Janisse 

(1981) offers clear support to the uotion that sti11 tests do 

improve detectability and reduce i11conclusive rates. The 

UniversitJ of Utah stim test has now been adopted and is 

current.ly being used in the PDD research presently being 

conducted at Ya Tech. 

A final factor that may have contributed to to the high 

inconclusive rate in this study relates to the absence of 

the incidental feedback provided to the subject by the pres-

ence of the polygraph instrument in the examination room. 

Stern 6 Bay (1977) have suggested that the auditory feedback 
I 

from the moveaent of the polygraph •s pens might serve as a 

source of biofeedback and might enhance detectability. 

Stern and his colleagues have reported two studies i.n which 

subjects either are or are not provided biofeedback during 

GKT examinations (Stern 6 BaJ,1977; Stern, Breen. Watanabe. 

& Perry, 1981) . subjects who received auditory feedback of 

their SRBs were reported as more easi1J detected. 

Golden {Note 9) reports a field PDD study in which biof-

eedback was manipalated ia a vit.hin subjects design. Sub-

jects were given one presentation of a series of PDD gues-

tious without any feedback and were then given a second 

presentation of the PDD question while receiving an analog 
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auditory feedback of their SRRs. Golden reported a 100 to 

6001 increase in the "responsiveness" (no dependent aeasnre 

specified) of deceptive subjects but no changes in innocent. 

subjects. The val.ue 

questionable because of 

study and by a lack of 

of t.hese results while suggestive is 

a nua.ber of veaknesses in Golden• s 

infor.aation in the report. Hany of 

the cases were never verified independently of the PDD exam-

ination, therefore it is i.mpossible to know if Golden•s cat-

egories of innoceat and guiltJ are correct. Another problem 

with the Golden data lies in the fact that the cases used 

were were dravn fros preeaployment as well as specific issue 

examinations. The techniques used vere not specified. 

Despite the limitations of the Golden data, they in com-

bination vith the Stern et al. data do offer the suggestion 

that the naturally occuring auditory feedback. provided to 

the subject b_y the incidental noises of the polygraph may 

enhance the reactivity and detectabil.ity of the subject in 

the PDD situation. This iacident.al feedback was not availa-

ble to the subject in this study and thus may have contrib-

uted to the high inconclusive rate obtained. current 

research at Va Tech is utilizing an instrument in the roo.11 

with the subject. 

Another factor that aight have contributed to the incon-

clusiYe rate was the lack of the traditional partial occlu-
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sion cu:ff measure of cardiovascualar activity. The cela-

tionship between the partial occlusion cuff and other nonin-

vasive cardioYascular measures is not known in detail (Daw-

son, Note 10). Polygraphers traditionally place a great 

deal of confidence in the partial occlusion cuff measure 

(Backster, liote 5; Beid 6 Iabau, 1977). It is possib.le that 

this measure could provide a significant amount o.f informa-

tion not present in the data traasduced through the photo-

plethys11ograph. current research at. Virgina Tech is eap.lo_y-

ing a partial occlusion cuff and a photop.let,hysaograph in an 

effort to explore this possibility. 

In su11aary thea, despite a high inconclnsiYe rate this 

study caa be seen as ha viug well replicated the reported 

reliability aad va-1idity of the CQT reported by other 

research laboratories. 

5.1.4 The Effects .2! S,i11ple Pb.yscial couateraeasures 

The analyses of the semi-objective scores in this study 

fai.led t.o reveal any effects for the use of physical coun-

termeasures. Clinically a comparison of the accuracy rates 

and the inconclusive rates across the three guilty groups 

failed to show any notable differences between these groups. 

The one false negative in this study was in tlae pain coun-

ter11easure group hut an exaaination of the individual total 
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scores reveals that this subject is an outlier in this 

group, with a total score reaoved from the other .members of 

the pain countermeasures group. statistically there vere no 

differe.aces betveen the three gui.lty groups in this study as 

a result of the analysis of the semi-objective total scores. 

The results of the .lllOY.As of Ute objectively reduced data 

fail to paint as clean a picture as the analyses of the 

semi-objective PDD scores. While all of the objectively 

reduced measures except one (BR) produced a statistically 

significant separation of the .innocent and guilty control 

groups, a significant effect was found for countermeasure 

usage i:a one of the objectively reduced aeasu.res, finger 

pulse amplitude, and a second measure, respiration ampli-

tude, approached significance for this effect. However, an 

examination of the means reveals the fact that these effects 

are of a relativel.y saall magnitude and consisted primarily 

of an increase in responsivity t.o the control questions with 

no effect on response aagaitude to relevant questions. As 

was noted earlier there were no differences between groups 

in the analyses. of the sen-objective PDD scores and thus it 

is illustrated taat these effects for countermeasures are 

cli.nically insignificant despite their statistical. signifi-

cance. .Even if these trends coul.d be intensified without a 

reduction in the aaplitude of responses to relevant gues-
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tions they could onl.J result i.a inconclusive results not 

false negative outcomes. 

has the advantage over the 

the trends shown in these 

In this respect the CQ'!' clearly 

GKT; a consistent production of 

indices should be sufficient to 

produce false negative out.co•es oa GK'? examinations. 

one aspect of the Rl data is particularly noteworthy. 

Subjects in the Innocent and in the Guilty Control Groups 

shoved relief responses (hyperventilation) to the non-crit-

ical. ite11s (relevant and control guest.ions respectively}, 

while subjects in the counteraeasures groups failed to show 

relie.f .responses to any iteas (see .Figure 5). If this is a 

reliable finding it might prove to provide useful informa-

tion classification of innocent. subjects and also serve as 

an indicant of countermeasure usage. Research .regarding 

re.lief responses is notably missig from the literature and 

is an area requiring further investigation. 

The SB.Ii data are perhaps aore interesting. Despite the 

fact tlaat there is considerah1e evidence suggesting the 

counteraeasures used here should produce strong SRRs there 

vas absolutely no support found for their effectiveness in 

producing aisleading responses in C(!'f examinations. An 

e.xaaination of Figure 6 shows no positive change in the mean 

SB.B to contro.l questions across the guilty groups and if 

anyth.ing in the muscle countermeasures group t.here is a loss 
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i.n the mean SBR amplitude to the contol questions. These 

data are very important as all reported laboratory studies 

using the CQT have found t.he electroderaal aeasure to carry 

most of the discriminative variance (Balloun & Holmes, 1979; 

Barland & Raskin 1975; Bradley 6 Janisse, 1981; Dawson, 

1980; Podles,ay & Raskin, 1978; Baskin & Hare, 1978; Ro-vner 

et al., 1979). These data aust. be considered strongly sup-

portive of the robustness oft.he SRR in the face of physical 

counteraeasures, and should suggest stronger reliance on the 

SRR measere when counteraeasare usage is suspected. 

5.2 GEBERAL l}JSCUSSl:011 

The lack of any appreciable clinical effects and the 

finding of only a small, albeit statistically significant 

effect in one of the objective measures provides evidence 

for the robustness of the va.lidity and utility of POD tech-

niques, and the CQT in particular, in the face of physical 

couteraeasures used by individuals aotivated to beat the 

procedure. This one study. vhile suggestive, clearly does 

not provide sufficient evidence to support the null hypothe-

sis that counte.1>aeasures cannot be effective in defeating 

PDD examinations and is subject to several criticisas. one 

pro.ble11 with this study is t.hat subjects were trained in 

only one countermeasure. Ia the real world it would be 
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likely that individuals would use several counteraeasures 

both separately and concurrelltly. It is possible that the 

small effects observed for the separate use of countermea-

sures in this study might be add.it.ive and clinically impor-

tant if they had been used simultaneously. It is also pos-

sible that the training sessions were too brief. In the 

field a higaly motivated guilty indivi.dual would no doubt 

practice potential countermeasures with some fervo.r. Again 

it is possible that with increased training the saall 

effects aight increase to clinically important levels. How-

ever. I believe an equally strong argument could be 11ade 

that increased practice would res11lt in hab.ituation of the 

produced responses. Research i.s currentl.y underway at Va 

Tech in a effort to explore.these possibilities. 

The low a.ffect nature of this study. however. mitigates 

against these criticisms. If subjects were going to be able 

to inhibit responding to releYant questions and/or produce 

responses to control questions that would overshadow respon-

ses to relevant. questions they should b.ave had the 11ari11al 

potential for doing so in this experiment. .. Intuitively the 

nature of the relevant guestions in a real vo.rld sU:uation 

must carry more weight (signal strength) that the relevant 

questions in this study. 'fhus in the real world responses 

to the relevant questions should .be even stronger and harder 
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to inhibit or overshadow. 'thus I suggest that considerable 
' 

weight can be given to the data regarding countermeasures as 

generalizable tot.he field situation. 

These data fit well vit.h t.he countermeasure studies 

reported to date. In coabination with thea there seeas to 

be little support for LykJten•s (1979, 1981) assertions th.at 

individuals can be readily trained to beat CQT exallination.s. 

This study can be taken as support for Raskin •s repeated 

assertions that PDD techniques can be used as a valuable aid 

to our legal systea when used by defense to provide the rea-

sonable doubt of innocence our court system searclles for 

(Podlesny & .Baskin, 1977; 1978; Rask.in. & Podlesny, 1979; 

Raskin, 1978; 1981). 

These data also sapport .Baskin•s (Raskin, 1978; 1981) 

suggested cautioa ia the applicat.ioa of deceptive results. 

A clear trend for the higher occurrence of false positive 

outcoJDes has emerged in the literature and is also found 

here, somewhat weakening the confidence we can have in 

deceptive outcomes. The finding of a coasistant trend for 

false positive errors must be considered in any application 

of PDD that makes use of deceptive outcomes. Since it 

appears certain that some percentage of ianoceat subjects 

will be wrongly reported as deceptive, ethical guest.ions 

regarding the tradeoff o.f false positives versus near 100,; 
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detection of the guilty must. be explicitly considered in 

each prospective use of the l?DD techniques. 

In conclusion, it can be stated that in general this 

study has replicated the findings of high reliability and 

validity reported in other laboratory studies of the CQT. 

Bovever some qaestioas regarding t.he utility of the CQT 

remain uaanwsered. The finding of a relatively high false 

positive rate and a high inconclusive rate are problems that 

require resoultion in future research. .Regarding the 

effects of siaple physical countermeasures, the semi-objec-

tive analysis procedure us.ed by fiel.d PDD examiners vas 

found to be robust in the face of count.eraeasure usage. 

This finding, 

based almost 

however, must be noted with caution as it is 

coapletely on the resilience of only one 

dependent measure, the SBB. Additional research is required 

nsing multiple countermeasures and aore t.rai11ing to deter-

aine the reliability of these findings. Within the limita-

tions noted above, tllese data can be taken as empirical sup-

port for the continued and wider application of PDD in the 

real world and in particular in courts of law where the 

innocent individual accused by circuastaatial evidence 

stands the most to gain. 
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Fem A 

Consent For.m 

Appendix A 

CONSENT FORM A 

The pur}JOGe of thiG s tu<ly is to .:i.~:Gt•sc the accuracy of physioloe-ical 
detection of deception (lie detection) techniques. DurinG the course of 
this study yot: may be asked to take part in a mock crime or you may remain 
innocent w~ -t.h rc._::o.n~ to the r.iock crirr:c in qucf;tion. A=::;irimcnt to guilty 
and innocent croup,, will be m.:i.rlu on a r::i.mlon lx.i.::;i::;. If ilt any time for any 
reason you ,,o·.tld like to withdr;:i.w from thi::; study you may do so without pen-
alty. 

Following chis initial session you will bo ;:i.sked to return for a second 
session during which a lie detection examination will take place. During the 
pretest interview the q_uostions to be used will be reviewed with you verb:J. tim, 
no suprise or cmb.:t.r::i.ssinc; qucstSons will be ~,.sked. You are free to refuse to 
answer ::i.ny question. Tho 2.ctu::i.l examination will involve the asking of ::i. series 
of approxinately nine (}Uestion::, these questions will be, repeated four times 
while your physiological responses are monitored. The physiological monitoring 
will involve pl::i.cing several sensor:: on your person. These sensors will not 
harm you in any way nor should they be uncomfortalile. If at anytime you should 
experience discomfort from the sensors you should inform the examiner and he 
willadjust the sensor:: accordingly. The actual sensors to be used are,two 
stainless cteel pl.:i.tes placed on the index and third fingers of one h.:i.nd to 
measure the galv.:i.nic skin res ponce, a blocd pn·ssure cuff placed around the 
upper ann to measure relative blood pressure, and a pneumatic tube pl3ced • 
around the torso to me.:i.sure respiration. 

Ple.:i.se undc,r::tan<l that any infonnation obt.:i.ined from you will be used 
solely for recc.:i.rch purposes. Your nc1.me will never be linked to the infor-
mation in any way in any discussion or paper rec;arding this study. Also 
understand that any infomation provided will never be used against you in 
any way. There will be no direct benefit to you as as .:t result of participating 
in this study, except that you will receive 2 experimental credit points 
for taking part in the st~dy and .:i.n addition.:i.l 2 cxperiment.:i.l credit points 
as a bonus if the ex~"iner finds you to be truthful regarding the mock 
crime in question, regardless of your assigrunent to a guilty or innocent 
group. You should do everything you c::i.n to earn these bonus points with-
out giving yourself c1.w.:i.y. 

Reme:,iber you .:i.re free to withdraw from this study at .:tny time with-
out 1o,:;in[i crcdi t. If you have .:i.ny questiom, at .:i.ny time feel free to ask 
the experimenter, he/she will be glad to answer them the the best of his/her 
ability. 

Signature of P.:i.rticip.:i.nt: 

Date: 

Signature of Wi tne,:;s: 
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SUBJECT CHECKLIST 

Appendix B 

INTERVIEW CHECKLIST 

1. Has the subject signed Consent Fam A? Yes No 

Explain to the subject that this experil!lent will be recording physiological measures and as such 
certain medical conditions will preclude participation. 

2. Has the subject ever been in a physiological experiment before? Yes No 

* J. Does the subject have any history of heart disease? 

* 4. Does the subject use any regular medication? Yes No 
4a. If Yes what? 

Yes No 

* 5, Is the subject under the care of a psychiatrist? Yes No 

* 6. Does the subject suffer from any chronic illness? Yes No 

*Yes answers to these questions may preclude involvement see Honts if in doubt! 

Please ask the subject to refrain from the use of any drugs or alcohol for 24 hours before 
the start of the experiment. Done 

Also please request the subject not take part in any vigorous activities for at least one 
hour before the experiment. Done 

If the subject is a member of group P or M make sure they sign the secondary 
release fems. Done 

Assign the subject number 
Subject number ____________________ _ 
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Appendix C 

INSTRUCTIONS FOR INNOCENT SUBJECTS 

Hello 

You have randomly selected yourself to be in t.,e innocent group in 

this experiment. To earn the 2 bonus credit points all you :,2.ve to do is 

to convince the examiner you a.re innocent of the crime (stea.l~:ig an examination) 

when you take the examination. 

Evidence has indicated that the best way for an innocent person to show 

his innocence on a. lie detector test is to simply be honest and tell the 

truth. Good Luck! We want you to earn the extra. credit points. 

The experimenter will return in a.bout 10 minutes. When he/she does 

so simply tell him/her that you are a member of the innocent group. He/she 

will then set up the second appointment when you will take the lie detector 

test. The experimenter will also assign you a subject nu~ber. This number 

will be on the appointment ca.rd the experimenter gives you. It is very 

important tr.at you keep this card and especially the number,we will not be 

able to give you the lie detection test if you don't have the nrnnber with 

you. 

Thanks for taking part in this experiment, if you have any questions 

please ask the experimenter when he/she returns. 
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Appendix D 

INSTRUCTIONS FOR GUILTY SUBJECTS 

You have randomly selected yourself to be a member of the guilty 
group in this experiment. 

Please leave this room and go to room _______ here in Derring Hall. 
Open the door, it will not be locked, but try not to let anyone see you entering 
the room. Enter the room and look for a stack of examinations on or in the 
desk in the room. When you find the examinations take one, fold it up, and 
hide it on your person (e.g., in a pocket). Return to this office as quickly 
as you can. You will have only 10 minutes to complete this task. 

Your role in this experiment is to allow for the assessment of the accuracy 
of the lie detector in detecting guilty persons. Some researchers have suggested 
that if a guilty person makes a genuine effort to appear honest he will fool 
the lie detector. 

If you do fool the lie detector and the examiner reports you to be 
truthful in regard to stealing the examination you will earn an additional 
2 credit points. Also bring the stolen examination with you to the test 
but keep it hidden from the person giving the test. When the test is over 
give the examination to the person who tells you the results so we will 
know if you have beaten the test and earned the bonus points. 

The experimenter will return in about 10 minutes, complete the crime 
and return to this office as quickly as possible. When the experimenter 
returns please tell him/her that you are a member of the guilty group. 
He/she will then set up an appointment when you will take the lie detector 
test. The experimenter will also assign you a subject number. This number 
will be on an appointment card the experimenter will give you. It is very 
important that you keep this card and especially the number. We will not 
be able to give you the test if you don't have the number with you. 

Thanks for taking part in this experiment, if you have any questions 
please ask the experimenter when he/she returns. 
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Fom B 

C0n:;m1 l. 

Appendix E 

CONSENT FORM B 

You· have Loun randnmly :.;c] cc Led Lu 11, iia,11<· "r the 1~uil Ly croup'.; }:, 

this study. Within this asslgnraent we •want to .:i.:;::cs!, tho effoctivencsz of 

some phy::ic-i.l cuuntorr.tc::u.:ure:.; ln l:>f:,atin1'. u,,, I ic deLcctor. The c;ruup to 

which you have 1Jeen a!=.:sir:z!ctl. i~ requ.czted to u::c! :::n~clc Ler-u;ion to p~·")<.!Uc<.: 

erroneous rcsponsec <lurinG the examination in an cffeort to confuse the 

examiner and produce truthful chartn ev,,n L:·,ut;;'.!1 you lave p,:i.rtici.patcd in 

the mock crime. One of the experiracnter.; i;ill now show you. the countcrr.:easure 

we want you to w;c, this in vol vet~ !:1imp1y pre:_~~~ l.n,~ your toe~ again~ t the 

floor. When you prc:.;s your toes .:i.gainst the floor you cau::;e chanr;C!; in 

your physioloc;y that in many way::; a:::-,, like U,,,c,c 11:,ich occur when 2. pcr.:;on 

lies. If you do succeed in producinc; a truthi"11l result in tile excu':lin::ition 

you will receive the 2 bonus points as noted ln the ori.::;inal com:,,,nt form. 

Try as hard as you can to obtain these points but do not overextend your-

self or allow the examiner to discover you usinc; countenneasurcc. 

Remember if you do not wish to partici pc:tto you can withdraw at any 

time without penali ty. If you h.:J.ve any que:.: tion::; a::,o:.it the countermeasure 

after the experimenter has demonstrated it pica.::;c ask the experimenter at 

this time. 

Signature of Particip.:int: 
Date: ________ ..,..... __________________ _ 

Signa turc of W:i. tnecs: 
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Appendix F 

INSTRUCTIONS FOR MUSCLE COUNTERMEASURE SUBJECTS 

Group M Countenneasure Instructions 

Research has indicated that muscular tension such as that created by pressing 

your toes against the f100~ will produce physiological changes that can be 

mistaken for the physiological changes that occur when you tell a lie. In 

o:rder for you to beat the test we want you to press your toes against the floor 

during the lie detection test. It is very important however that you use this 

countermeasure only at the proper time during the test. 

The examiner will be asking you a variety of question types during the test 

but only two types are important. One type of question will deal with the 

theft of the examination, these are the questions that the guilty person is 

expected to react to. It is very important that you remain as calm as possible 

while answering these questions. More importar.tly for you in beating the test 

is another type of question. These questions will be general in nature and 

will deal with some period of time in the past. The innocent person is expected 

to react to these questions. Therefore for you to beat the test you should 

remain as calm as possible during the specific questions about the examination 

and use the countermeasure during the general questions to make it look as if you 

are reacting like an innocent person. 

It is very important that you make every effort to hide the countermeasure when 

you are using it, if the examiner catches you trying to beat the test he will 

call you deceptive and you won't receive the bonus points. We want you to 

receive the bonus points so work as hard as you can to beat the test. I will 

now demonstrate the countermeasures for you, please ask me any questions you 

may have about the test or the countermeasure at this time, 
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Ji'onn C 

Consent~ 

Appendix G 

CONSENT FORM C 

You h.:.i.vc 1.Jc(.;11 randomly a:..,;:~_'t:~.ncd L<1 la: in nri 1.• of _Uic cnil ty :_:r,Jup:~ ir~ 

this study. Wi lh'1n Ude ac,.ir:nment. we want Lo :i.:;::i,::;:; I.he cffcctivcn,,c:c; of 

some physical cou11tc:r,:icast:i·cs in bcatin;j U,c lie detector. The mci~bcr::. of 

the Group to w!1icl. Jou have beun ar;~lr:n,:d ar 1 : rt:que:;t~d Lo l.tchtly bit.u 

their tongues d:ir.in,•: lhe 1-!x.:unlnaLion in o.rdur Lt> confw.~,1 the L';-:amincr and 

produce a truthful outc,,m<J cventhoU(;h you !,ave p:ccticIJ•at.ed 1n t.hc mock 

crime. When you lic;ht.ly bite your tonGue (pkaG,,note only a very lieht 

bi to ic rcquirc:d, r1,., not lnjurc yout-:.clf in ,rny w;cy) you produce a number 

of :physiological chan,;cs that in many ways arc like those that occur when 

a per::;on lieis. If you o.o succeed in producing a truthful result in tho 

ex6.minatir.1n you will rccci ve the 2 bonuc poi11 l:·; a:, noted in tbe oriei11al 

consent form. Try as hard a::; you can to oht,iin Lhe:.sc points but do not 

overextend or in;'. ure your.,clf in any way and do not allow the exa..'lliner to 

discover you usin,<: the countermeasure. 

Remember lf you rfo not wfah to part,ic;ipatc you can withdraw at any 

time without penali ty. If you have any questions about the coun te:r:mcasure 

after the experimenter demonstrates it ploa::;e ask the experimenter at thi:; 

time. 

Signature of Participant: ___________________ _ 

Date: 

Sic;nature of Wl tncss: 
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Appendix H 

INSTRUCTIONS FOR PAIN COUNTERMEASURE SUBJECTS 

Group P Countemeasure Instructions 

Research has indicated that light self induced pain such as that created 

by lightly biting your tongue will produce physiological changes that can be 

mistaken for the physiological changes that occur when you tell a lie. In 

order for you to beat the test we want you to lightly bite your tongue just 

after you answer.some of the questions on the test. It is very important that 

you use this counte:rmeasure on only some of the questions on the test. 

The examiner will be asking you a.variety of question types during the test 

but only two types are important. One type of question will deal with the theft 

of the examination, these are the questions that the guilty person is expected 

to react to. It is very important that you remain as calm as possible while 

answering these questions. More importantly for you in beating the test is 

another type of question. These questions will be general in nature and 

will deal with some period of time in the past. The innocent person is expected 

to react to these questions. Therefore for you to beat the test you should 

remain as calm as possible during the specific questions about the examination 

and use the countemeasure during the general questions to make it look as if 

you are reacting like an innocent person. 

It is very importa;t that you make every effort to hide the countemeasure 

when you are using it, if the examiner catches you trying to beat the test he 

will call you deceptive and you won't receive the bonus points. We want you 

to receive the bonus points so work as hard as you can,without injuring your-

sel~ to beat the test. I will now demonstrate the countemeasure for you. 

Please ask me any questions you may have about the test or the countemeasure 

at this time. 
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Appendix I 

SUBJECT RECORD FORM 

Subject Record 
Na.me. _______________ _ 

Subject Number. _________ _ Date. ___________ _ 

Sex M F Age. _____ _ Time. _______ _ 

Weather. _________ _ Temperature in examination room 

INSTRUMENT SETTINGS 

EDR Mode: BSR 
OHMS Start Chart 1 _________ _ 

End Chart 1 OHMS 
OHMS Start Chart 2 _________ _ 

End Chart 2 OHMS 
OHMS Start Chart J ________ _ 

End Chart J OHMS 
OHMS Start Chart 4 _________ _ 

End Chart 4 OHMS 

Respiration Mode AUX 

Chart 1 
Chart 2 
Chart J 
Chart 4 

Sensitivity Start.~------
Sensitivity Start. _____ _ 
Sensitivity Start,_ ____ _ 
Sensitivity Start ______ _ 

Blood Volume Mode AUX 

Chart 1 Sensi ti vi ty Start ___ ·-----
Chart 2 Sensitivity Start _______ _ 
Chart J Sensitivity Start _______ _ 
Cha.rt 4 Sensitivity Start _______ _ 

Erlan~er Blood Pressure· Mode AUX 

Sensitivity 
Sensitivity 
Sensitivity 
Sensitivity 
Sensitivity 
Sensitivity 
Sensitivity 
Sensitivity 

Sensitivity End ______ _ 
Sensitivity End _______ _ 
Sensitivity End ______ _ 
Sensitivity End ______ _ 

Sensitivity End,__ _____ _ 
Sensitivity End _______ _ 
Sensitivity End,_ _____ _ 
Sensitivity End ______ _ 

Cha.rt 1 Pressure Start_ End __ Sensitivity Start __ End ___ 
Chart 2 Pressure Start,;_______ End __ Sensitivity Start_ End ___ 
Chart J Pressure Start __ End_ Sensitivity Start __ End ___ 
Cha.rt 4 ?ressure Start __ End __ Sensitivity Start __ End ___ 

Examiners Field Decision T I D Countenneasures y 
Q.uantative Score ______ on four charts resulting in T I D 
Assistant ---------------
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Appendix J 

A STYLIZED EXAftPLE OF THE POBHULATION OF CONTBOL QUESTIONS 

The fo.llowing is a stylized example of aa exam-

iner/subject interaction used in the formulation of control 

questions (adapted from the technique tought at t..b.e Backster 

School of Lie Detection, BacJcster, lote 4) . 

.Examiner: John, there is another type 0£ question that 

is just as important to the outcoae of this exaainatio·n as 

the oBes that we ha-ve already goae over (The relevant and 

icrel.eYant questions to be used in the examination have 

already been reviewed with the subject:.).. These questions 

are somewhat more general and what they are designed to do 

is to get at your character. lie vaat. to show, if we can, 

that you are basically a good person. tou know, for exam-

ple, that the kind of person who would steal an exaainat:ion 

from an office has probably stolen otller things, right? 

Subjec!: Yes, I suppose that is right. 

Examiner: And I believe it would be safe to assume that. 

that kind of person has probably cheated on tests before, 

right? 

Subject:: Yes, right. 

Examiner: so you. can see that t.he person vho stole that 

missing examination is basically a dishonest person, he or 
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she has a history of doing bad things. You're not that kind 

of person are you? 

Subject: Jio, of course not! 

Examiner: Well good, that is exactly what these next tvo 

questions are intended to show. These are very important 

questions for the outcome of the test so it is 

that you be completely honest with ae. So, if I were to ask 

you, During the first 18 years of your life, do you ever 

remember stea1.ing anything? 

couldn't you? 

You could a.oswe.r that "no" 

Subjec,!: Well, aaybe. 

Examiner: (Shoving some dismay) Well I mean stealing, 

you Jtnov something of some real value .. 

Subject: Ok, let 11e think. 

Bxaaiaer: (Pressing) Let me ask yoa this instead, During 

the first 18 years of your life did you ever steal anything 

of any real value? You haven't: aoae that now have you?! 

Subject: Bo. 

If at this point the subject aakes 

the exaainer reacts vith shock and 

specific admissions, 

replies, •oh really, 

that•s very serious. you•ve never stolen anythi-ng else have 

you?!". If uo further admissions are aade the exaniner 

rephrases the question prefaced vith "Othe.r than what you 

told .me about,". If tile subject continues to aake admis-
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sions in the face of the exa11iner•s dismay the ·nature of the 

question can be changed (for exaaple to, Have you ever sto-

.len from a close friend?), this tactic was, however, never 

needed in this experiment. 

Examiaer: Ok! Good, now along a siailar line., let me 

ask you, While you were in high school did you ever cheat on 

a test? You•ve never done anything as bad as that have you? 

Subject: No, of course not. 

Note. The same types of modifications apply to this 

guest.ion as for the first control question if admissions are 

offered by the subject. 
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Appendix K 

THE BACKSTER YOU PHASE TEST FORM 

1~' '1W' PHASE TFSr 
'I 13 

(rume) I 14 1 n-.i.rth) I 15 I y '- fro~4 ,1......,,..,,.) , 'I Do you believe roo when I promise you I "10r11 t ask a question we haven't gone over--b 25 
'- ,J word-for-word? 

:~r" 39 Re. Whether you: IDo you intend to answer truthfully 
'-:'. each question about that? 
, ' 
'- g,) 46 

r--, 
0 33 
, 
'- g 47 
r--..., v 35 
r-,, 

48 
'-~ ,--... 

37 r 
'-....I (OPTIONAL) 

b 26 Even .though I promised you I would not--are you afraid I' 11 ask a question we 
haven't gone over--.iord for word? 

BAa<STER ZONE CCMPARISON TEST (September 1978) Pages 11 & 15 

(From Backster, Note 4) 
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Appendix L 

SUBJECT DEBRIEFING FORM 

SUBJECT DEBRIEFING FORM 

Name. ______________ _ Subject Number _______ _ 

1. Were you a member of the innocent or the guilty group? I G 

2. If you were a member of a guilty group were you t~1ined in a countermeasure? 
Yes or No If Yes what countermeasure were you trained in? 

Did you use this countermeasure? Yes No If yes when did you use it? 

Did you use any other method in an attempt to distort the charts? 
If so what? 

Do you think you were successful in beating the test? Yes No 

J. If you were not trained in a countermeasure technique did you attempt 
to defeat of distort the test in any way? Yes No 
If Yes what did you do and when did you do it? 

4. If you were a member of the innocent grcup did you attempt to distort 
the recordings in any way? Yes No If so what and when? 

Do you think you were successful in convincing the examiner you were 
truthful? Yes No 

EXAMIN~ FIELD DECISION T I 

Please inform the subject of the Examiner's field decision. 
Retrieve the stolen examination from the guilty subjects. 
Sign the subjects experimental credit sheet. 
Answer any questions the subject may have. 
Thank the subject for taking part in this experiment. 

D 

Ask the subject not to discuss the experiment with any other students in the 
intrc classes until the end of the quarter. 
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Appendix M 

THE BACKST.EB SPOT AIALISIS TECHNIQUE (BSAT) 

The BSAT consists of a series of assumptions, rules and 

decision algo.rithas used i:a the numerical socring of lie 

detection charts where the Backster Zone of Comparison (ZOC) 

test (a CQT type PDD examination) has been used. This 

appendix is concerned with a detailed explication of these 

assuaptions, rules and algorithas in order to provide a 

.basis for the semi-objective scoring data :reported in this 

thesis. (A1l. aaterial in this appendix is adapted fro.111 

Backste:c, Note 4.) 

M.1 ASSOftPTIONS 

The BSAT is built oa three assumptions. The 

these assumptions is th.at the guilty individual 

first of 

will find 

the relevant questions to be aore threatening than the con-

trol questions. The relevant questions are thus expected to 

produce larger ph~siologica.l responses in guilty individu-

als. The second assumption is that the control questions 

will .be more threatening to the innocent indi. vi dual than a.re 

the relevant guestio.ns. The innocent indi1rid11al is expected 

to produce larger physiological responses to the control 

questions than to the relevant guestions .. The third assuap-
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tion is that the relevant questions always perform at au 

optimal level but that the control questions 11ay perform at 

a .less than opti.aal level. 

The third assumption is critical t.o an understanding of 

the BSAT approach to chart interpretation and to an under-

standing of the application of the zoc test. Backster 

accepts this third assu11.ption as valid if the :relevant ques-

tions can meet two tests regarding their foraualt.ion. The 

first reguire11ent of the relevant questions is that it not 

be possible for the subject to be attempting deception to 

the relevant guest.ions but be innocent regarding the spe-

cific issue of concern. The second regu.irement of the rele-

vaat guest.ions is that it aot be possible for the subject to 

answer the relevant guestions truthfully but be guilty 

:regarding the specific issue of concern. If these tests are 

met butt.he initial cliarts fail to show a clear differential 

in responding (that is, either responses to both the rele-

vant and control questions or a lack o:f response to both) it 

is assumed that the control questions are at fault, and they 

are altered in soae way (either made weaker or stronger, 

respectively). Thus from the BSAT viewpoint respoases to 

the relevant. questions enjoy a preferred status in that they 

are accepted a priori as beiag genui.ne responses while 

responses to control questions are potentially suspect as 
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artifact. Also under the BSAT scoring system whenever a 

relevant question is contiguous with two co.ntrol quest.ion it 

is permissible to go to the control question vith the 

smal.ler respoase in order to deteraiae the numerical score 

at that locus of comparison (within the scoring rules dis-

cussed later in this append.ii). The validity of this 

assumption has not been established and some belieYe that it 

biases the BSAT against innocent subjects (Raskin, Note 8). 

The BSAT is ,however, a widely accepted field PDD technique 

and the third assumption is critica1 to its implementation. 

For the purposes of the analyses conducted in this thesis 

tile third assumption was accepted and implemented with the 

notation that it is an a.rea that .requires further validation 

at so11e point. 

8.2 BULES 

The BSA'!' contains a 1uu1be.r of rul.es that are to be obeyed 

du.ring the numerical scoring process. !any of t.bese reles 

are general in nature and apply equally to the scoring of 

all the indices. These general rules will be discussed 

first. The.re are also rules that are specific to the scor-

ing of the seperate indices, these rules wil.l he discussed 

in the 'Decision Algorithm• section for those indices. The 

BSA'.t rules are very i11portant as they define the parameters 
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for the application o.f t.he numerical scores vit..h ·the ase of 

the decision algorithms. 

ft.2.1 General Rules 

The Either-or Rule. This rule states that for the 

assigneaent of scores beyond+/- 1, a response 1111st be shown 

to either t.he relevant of the cont.ro.l question being com-

pared but. not to both or a lack of response to both. 

The lon-Beinforcement Rule. This rule states that the 

assignment of socres in a index at a locus of coaparison 

shall be independent. of the assignment of scores at other 

loci of coaparison and of the assignaent of scores to the 

other indices at that locus of comparison.. 

The Green zone Abuse Rule. This rule, based on the third 

assumption. above, 

with two control 

states that when a relevant is contiguous 

questions it should be compared to the 

weaker control question response. Except in the case where 

one of the responses to a contiguous control question is 

three ti11es larger thau the response displayed to the rele-

vant question, in which case the 1.arger control q11estion 

response must be used. {Note: .Int.he cardiovascular and. the 

respira-tory measures the judgement of • three times larger 

than• is a subjective judgement on the part of the e.xam-

iner). 
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The Presence of Reactio.n Via DeductiQ!! Ru.le. This rule 

states that where a relief response'begins between the point 

of of question onset and within 5 seconds past the point of 

answer and the preceeding question shows a lack of reaction, 

it is permissible to infer reaction tot.be preceeding ques-

tion and to assign a score of+/- 1 as appropriate to that 

l.ocus of comparison. 

1'he Lac.It of Reaction Via Deduction Rule. This rule 

states that responses characterized as relief responses can 

be considered lack 0£ reaction responses for coapliance to 

the Either-or Bule. 

The Green 1™ I.!§ Aasver Peaality au1e. This rule 

states that a •yes• answer given inappropriately to a con-

trol guest.ion prohibits the use of responses to that gues-

tioa as indicants of reaction, however, these loci can be 

used as lack of reaction loci for scores of up to+/- 2 but 

not for scores of+/- 3. 

Dpgradi,!.!l Rules 

In order to be assigned a score of +/- 3 loci of compari-

son aust also meet the requirements outlined in the follow-

ing upgrading rules. These rules will be illustrated in 

each indices• Decision Algorithm section if such illustra-

tion is needed for clarity. There are also some index spe-
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cific upgrading rules which are explicated in the specific 

Decision sections. 

Tracing Purity Upgrading Bule. 'l'his rule states that for 

a score of+/- 3 the relevant and chosen control question 

loci must show pure or clean tracings, that. is they should 

show a clear uaif or 11.i t J of response. 

Tracing D.istoi;tioJ! JJpgradipg Bgle. This rule states that 

a score of+/- 3 is disallowed if e.ither the relevant or the 

chosen control question loci eacoapasses a tracing segaent 

that could be categorized as a distortion. 

Reaction !lagnj.tude Upgrading .Rule. This rule states that 

for a score of,+/- 3 to he awarded the reaction aust be of a 

significant and dramatic nature. In the electroderaal index 

this is objectively fixed at a ratio of reaction of 4 to 1. 

In the eva1uation of the cardiovascular and the respiratory 

indices this rule becomes a subjective judgement on the pa.rt 

of the examiaer. 

The Red 1™ Jes lasver Pena1ity ~- This rule states 

that when there is a t1yes" answer to a reJ.evant 

question there can be no upgrading to scores of+/- 3. 

8.3 DBCISJ:OB U.GOJil'fiUIS lfiD IllDB.I SPBCIFI:C BVALUATIOH 
BOLES 
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M.3 .. 1 General Considerations 

In assign. ing numerical scores the BSAT requires that 

responses be categorized into one of the following four 

types. (For a response -to be considered it aust begin 

within a 11easureaent zone that begins at the point of ques-

tion onset and ends 5 seconds after the point of answer.) 

Tracing Average. 1'raciag average zones are those zones 

which show .ao indication of reaction,, these zo_qes are con-

sidered lack of reaction zones. Reaction Tracings. Reac-

tion tracings show physiological changes that are considered 

indicants of stress, these zones are considered presence of 

reaction zones. RelieJ: fgacipqs. Releif tracings show phy-

siological changes that iadicate a return to the subjects 

basal ~evel following reaction, often with over- compensa-

tion,. • these zones are considered lack of reaction zones 

(also 1 see the .Presence of Reaction Yia Deduction Bule). 

Distort_iq~ Tracings. Distortion tracings show changes that 

are produced by sti•uli other thatn those of the relevant 

and control questions,, for example,, gross mot.or 110Ye11ents, 

.loud noises, and unusual r~spiratory eYents (coughs, 

sneezes,, yawns, ect.). 

consideration in the 

Distortion tracings are removed for 

assigneaent of numerical scores. 

Algorithms for the assignement of a react.ion zone at a locus 

of comparison are described below for each of the indices. 
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M.3.2 Decision Algo1:ithas for the Respiratory Index 

The criteria for the classification of respiratory trac-

ing seg11ents are based on the recognition of specific pat-

terns in the subject's respiratory tracings. These patterns 

and their specific classifications are described in the fol-

lowing paragraphs. 

'.f.rac!J.!9 AYerage Patterns. A tracing average pattern of 

respiratory response is illustrated in Figure 10. Tracing 

averag~ patterns represent those times when the subject is 

not showi.ng any reaction other than the general arousal of 

the testing situation. Reaction zone tracings which sh.ow 

tracia'g avei:age segJBe11ts are classified as lack of reaction 

.i;ones. 

sustained Supressioa Patterns. A sustained suppression 

pattern consists of a series of cyc1es of a uni.fora aapli-

tude that is less than the amplitude of the tracing average 

cyc1es for that chart. Figure 11 illustrates a sustained 

suppression patttern. Reaction zones which sho11 sustained 

supp.ressioa patterns are classified as reaction zones. 

Acending s11pp.res§io11 Patterns. An ascending suppression 

pattern consists of a series of c7cles that are of an ampli-

tude less than tracing average cycle amplitude but which 

sltow a gradual return to tracing ave.rage amplitude. .Pigure 

12 illustrates an ascending suppressioa pattern. Reaction 
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TRACING AVERAGE CYCLE 

With Tri-Zone Polygraph test structure a tracing average cycle is 
ordinarily evidenced when there is no psychological change from the 
subject's basic emotional level within the general stress situation 
of the polygraph examination. 
The subject has no immediate fear of detection regarding a then cur-
rent question zone that does not provide the greater threat to his 
well-being. As there is no psychological change within the subject, 
there is no ensuing physiological change. The action of the diaphragm-
inspiration muscular complex is not being inhibited and there is an 
average enlargement of the chest cavity. The subject consequently 
has tidal air intake. During expiration, relaxation of the diaphragm-

inspiration muscular complex is not being inhibited, or the rib cage 
return unduly expedited, and there is an average diminution of the 
chest cavity. The subject consequently has average residual air 
vollJll'e. 
Because the subject has tidal air intake, the amplitude of a tracing 
average cycle is tracing average amplitude. Because the subject has 
average residual air volume, a tracing average cycle is on a stable 
baseline. 

Tri-Zone Polygraph Schematic of a Tracing Average Pattern 

M!Vvvvl\NV\/v\ 
ta ta ta ta ss ss ss ah ah ah ta ta ta 

ta= tracing average cycle 

A series of consecutive tracing average cycles forms a tracing average 
pattern. A tracing average cycle is classified as a tracing average 
segment and constitues a part of a lack-of-reaction tracing trend. 

Figure 10. A tracing average pattern in respiration. 

(From Backster, Note 4,) 
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SUSTAINED SUPPRESSED CYCLE 

Within Tri-Zone Polygraph test structures a sustained suppressed cy-
cle is ordinarily evidenced when there is a psychological change from 

the subject's basic emotional level within the general stress situa-
tion of the polygraph examination. 
The subject has inm1ediate fear of detection regarding a then current 
question zone that provides the greater threat to his well-being. As 
there is psychological change, there is ensuring physiological change. 
During inspiration, the action of the diaphragm-inspiration muscular 
complex is being inhibited and there is less than average enlargement 
of the chest cavity. The subject consequently has less than tidal 
air intake. During expiration, relaxation of the diaphragm-inspira-
tion muscular complex is not being inhibited, or the rib cage return 
unduly expedited, and there is an average diminution of the chest 
cavity. The subject consequently has average residual air volume. 
Because the subject has less than tidal air intake, the amplitude of 
a sustained suppressed cycle is less than tracing average amplitude. 
Because the subject has average-residual air volume, a sustained sup-
pressed cycle is on a stable baseline. 

Tri-Zone Polygraph Schematic of a Sustained Suppressed Cycle 

ta ta ta ss ss re re re 

~3 3u~t~inad ~ur~ressed cycle 

A series of consecutive sustained suppressed cycles forms a suppres-
sion pattern. A sustained suppressed cycle. is classified as a reac-
tion tracing segimnt and constitutes a part of a presence-of-reaction 
tracing trend. 

Figure 11. A sustained suppression pattern in 

respiration, (From Backster1 Note 4.) 
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ASCENDING SUPPRESSED CYCLE 
Within Tri-Zone Polygraph test structures an ascending suppressed 
cycle is ordinarily evidenced when there is a psychological change 
from the subject's basic emotional level within the general stress 
situation of the polygraph examination. 
The subject has irmnediate fear of detection regarding a then current 
question zone that provides the greater threat to his well-being. As 
there is psychological change, there is ensuing physiological change. 
During inspiration, the action of the diaphragm-inspiration muscular 
complex is being inhibited and there is less than average enlargement 
of the chest cavity. The subject consequently has less than tidal 
air intake. During expiration, relaxation of the diaphragm-inspira-
tion muscular complex is not being inhibited, or the rib cage return 
unduly expedited, and there is an average diminution of the chest 
cavity. The subject consequently has average residual air volume. 

Because the subject has less than tidal air intake, the amplitude of 

an ascending suppressed cycle is less than tracing average amplitude. 
Because the subject has average residual air volume, an ascending 
suppressed cycle is on a stable baseline . 

. Tri-Zone Polygraph Schematic of an Ascending Suppressed C cle 

ta ta ta as a.s as re re re 

as~ ascending suppressed cycle 

A series of ascending suppressed cycles of progressively increasing 
amplitude forms a staircase reaction pattern. An ascending suppres-
sed cycle is classified as a reaction tracing segment and constitutes 
a part of a presence-of-reaction tracing trend. 

Figure 12, An ascending suppression pattern in 

respiration. (From Backster, Note 4.) 
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zones which show ascendin.g suppression patterns are classi-

fied as reaction zones. 

Descending suppression eatterns. A descinding suppers-

sion pattern consists of a series of cycles that are of an 

amplitude less than tracing average cycle amplitude and also 

showing a progressive loss of aaplitude away from tracing 

average cycle amplitude. Figure 13 illustrates a descending 

suppression pattern. aeactioa zones which show descending 

suppression patterns are classified as reaction zones. 

Base.line A:cousal patterns.. A base.line arousal pattern 

consists of a series of cycles displaying an el.evation in 

baselie, 

1ungs .. 

indicating an increased residual volume in t.he 

:In addit.ion cycle amplitude is also decreased to a 

level be.low that of tracing aYerace cycle amplitude. Figure 

14 i11ust.rates a baseline arousal pattern. Reaction zones 

which display baseline arousal patterns are classified as 

reaction zones. 

sustained Hyper-ventiljltiO,! Patterns. A sustained hyper-

venti1ation pattern consists of a series of cycles sho11ing 

an aaplitnde uniformly greater th.an tracing average cycle 

amp.litude. Pigare 15 illustrates a sustained hyperventila-

tion pattern. Reaction zones which show sustained hyperven-

tilation patterns are classified as relief zones. 
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DESCENDING SUPPRESSED CYCLE 

Within Tri-Zone Polygraph test structures a descending suppressed cy-
cle is ordinarily evidenced when there is a psychological change from 
the subject's basic emotional level within the general stress situa-
tion of the polygraph examination. 
The subject has immediate fear of detection regarding a then current 
question zone that provides the greater threat to his well-being. As 
there is psychological change, there is ensuing physiological change. 
During inspiration, the action of the diaphragm-inspiration muscular 
complex is being inhibited and there is less than tidal air intake. 
During expiration, relaxation of the diaphragm-inspiration muscular 
complex is not being inhibited, or the rib cage return unduly expedit-
ed, and there is an average diminution of the chest cavity. The sub-
ject consequently has average residual air volume. 
Because the subject has less than tidal air intake, the amplitude of 
a descending suppressed cycle is less than tracing average amplitude. 
Because the subject has average residual air volume, a descending sup-
pressed cycle is on a stable baseline. 

Tri-Zone Polyiraph Schematic of a Descending Suppressed Cycle 

ta ta t:i ds ds ds 

ds descending sup~ressed cycle 

A series of descending suppressed cycles of progressively decreasing 
amplitude forms a reverse-staircase reaction pattern. A descending 
suppressed cycle is classified as a reaction tracing segment and con-
stitutes a part of a presence-of-reaction tracing trend. 

Figure lJ. A descending suppression pattern in 

respiration. (From Backster, Note 4.) 
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BASELINE AROUSAL CYCLE 

Within Tri-Zone Polygraph test structures a baseline arousal cycle is 

ordinarily evidenced when there is a psychological change from the 
subject's basic emotional level within the general stress situation 
of the polygraph examination. 
The subject has-immediate fear of detection regarding a then current 
question zone that provides the greater threat to his well-being. As 
there is•psychological change, there is ensuing physiological change. 
During inspiration, the action of the diaphragm-inspiration muscular 
complex is being inhibited and there is less than average enlargement 
of the chest cavity. The subject consequently has less than tidal 
air intake. During expiration, relaxation of the diaphragm-inspira-
tion muscular complex is being inhibited, completion of the rib cage 
return is unduly impeded, and there is less than average diminution 
of the chest cavity. The subject consequently has greater than 
average residual air volume. 
Because the subject has less than tidal air intake, the amplitude of 
a baseline arousal cycle is less than tracing average amplitude. Be-
cause the subject has above average residual air volume, a baseline 
arousal cycle is on an unstable baseline. 

Tri-Zone Polygraph Schematic of a Baseline Arousal Cycle 

!\J\IY~/\J\ 
ta tn ta ,· ba ba ba ba re re 

bn= baseline arousal cycle 

A series of baseline arousal cycles forms a baseline arousal pattern. 
A baseline arousal cycle is classified as a reaction tracing segment 
and constitutes a part of' a presence-of-reaction tracing trend. 

Figure 14. A baseline arousal pattern in respira-

tion. (From Backster, Note 4,.) 
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SUSTALlED llYPERVE;lTILA.TI0/1 CYCL"'. 

Within Tri-Zone Polygraph test structures a sustained hyperventila-
tion cycle is ordinarily evidenced when there is a psychological 
return to the subject's basic emotional level within the general 
stress situation of the polygraph examination. 
The subject has just passed fear of detection regarding the prior or 
then current question zone that provides the greater threat to his 
well-being. As there is psychological change, there is physiological 
change. During inspiration, the action of the diaphragm-inspiration 
muscular complex provides for compensation due to the immediately 
preceding suppressed breathing and there is greater than average en-
largement of the chest cavity. The subject consequently has greater 
than tidal air intake. During expiration, relaxation of the diaphragm 

-inspiration muscular complex is not being inhibited, or the rib cage 
return unduly expedited, and there is an average diminution of the 
chest cavity. The subject consequently has average residual air 
volume. 
Because the subject has greater than tidal air intake, the amplitude 
of a sustained hyperventilation cycle is greater than tracing average 
amplitude. Because the subject has average residual air volume, a 
sustained hyperventilation cycle is on a stable baseline. 

Tri-Zone Polygraph Schematic of a Sustained Hyperventilation Cycle 

til ta ta ss ss ss sh sh sh 

sh~ sustained hy~erventilation cycle 

A series of consecutive sustained hyperventilation cycles forms a 
hyperventilation pattern. Sustained hyperventilation cycle is clas-
sified as a relief tracing segment and constitutes a part of a lack-
of-reaction tracing trend. 

Figure 15. A sustained hyperventilation pattern in 

respiration. (From Backster, Note 4.) 
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ASCENDIHG HYPERVENTILATION CYCLE 

Within Tri-Zone Polygraph test structures an ascending hyperventila-
tion cycle is ordinarily evidenced when there is a psychological re-
turn to the subject's basic emotional level within the general stress 
situation of the polygraph examination. 
The subject has just passed fear of detection regarding the prior or 
then current question zone that provides the greater threat to his 
well-being. As there is psychological change, there is ensuing phys-
iological change. During inspiration, the action of the diaphragm-

inspiration muscular complex provides for compensation due to the im-
mediately preceding suppressed breathing and there is greater than 
average enlargement of the chest cavity. The subject consequently 
has greater than tidal air intake. During expiration, relaxation of 
the diaphragm-inspiration muscular complex is not being inhibited, or 
the rib cage return unduly expedited, and there is an average dimi-
nution of the chest cavity. The subject consequently has average re-
sidual air volume. 
Because the subject has greater than tidal air intake, the amplitude 
of an ascending hyperventilation cycle is greater than tracing average 
amplitude. Because the subject has average residual air volume, an 
ascending hyperventilation cycle is on a stable baseline. 

Tri-Zone Polygraph Schematic of an Ascending Hyperventilation Cycle 

ta ta ta ss ss ss ah ah ah ta to 

ah= ascendtns hyncrventilation cycle 

A series of consecutive ascending hyperventilation cycles of progres-
sively increasing amplitude forms a staircase relief pattern. An as-
cending hyperventilation cycle is classified as a relief tracing seg-
ment and constitues a part of a lack-of-reaction tracing trend. 

Figure 16. An ascending hyperventilation pattern 

in respiration. (From Backster, Note 4.) 
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Ascending Hyperventilation Patterns. An ascendi.ng hyper-

ventilation pattern consists of a series of 

aapli tude greater Utan tracing aYerage cycl.e 

cycles with an 

amplitude and 

a.lso shoving an incremental decrease toward tracing average 

cycl.e amplitude. Figure 16 il1ustrates an ascending hyper-

ventilation pattern. Reaction zones which show ascending 

hyperventilation patterns are c.lassified as relief zones. 

Descending ByperYentilation Patterps. A descencing hyper-

ventilation pattern consists 

amplitude greater than tracng 

of a series of 

average cycle 

cycles with an 

amplitude and 

also shoving an incremental decrease toward tracing average 

c1cle ampl.itude. .Figure 17 illustrates a descending .hyper-

venti1ation pat.tern. :Beaction zones which show a descending 

hyperventilation pattern are classified as relief zones. 

ft.3.3 Specifi£ EYaluatio:n Hules ru_ Respiration 

Listening reaction~ gsteaing distortion aad answer 

reaction ,la a.nsver distortion ry1es. These rules state that 

any changes in the respiratory pattern that occur vhile the 

guest.ion is being asked. during t.ae preparation to answer. 

or during the answer itsel.f 11aJ be considered as scorable 

reactions if they occur to only one of the questions types 

at a locus of coaparison but not to both. 
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DESCENDING HYPERVENTILATION CYCLE 
Within Tri-Zone Polygraph test structures a descending hyperventila• 
tion cycle is ordinarily evidenced when there is a psychological re-
turn to the subjecc's basic emotional level within the general stress 
situation of the polygraph examination. 
The subject has just passed fear of detection regarding the prior or 
then current question zone that provides the greater threat to his 
well-being. As thQre is psychological change, there is ensuing phys-
iological change. During inspiration, the action of the diaphragm-
inspired muscular complex provides for compensation due to the i=edi-
ately preceding suppressed breathing and there is greater than averag~ 
enlargement of the chest cavity. The subject consequently has greater 
than tidal air intake. During expiration, relaxation of the diaphrag;;:i 
inspiration muscular complex is not being inhibited, or the rib cage 
return unduly expedited, and there is an average diminution of the 
chest cavity. The subject consequently has average residual air 
volume. 
Because the subject has greater than tidal air intake, the amplitude 
of a descending hyperventilation cycle is greater than tracing average 
amplitude. Because the subject has average residual air volume, a 
descending hyperventilation cycle is on a stable baseline. 

Tri-Zone Polygraph Schematic of a Descending Hyperventilation Cycle 

• ta ta ta sa ss ss dh dh dh ta ta 

dh = descending hynerventilation cycle 

A series of consecutive descending hyperventilation cycles of progres-
sively decreasing amplitude forms a reverse-staircase relief pattern. 
A descending hyperventilation cycle is classified as'a relief tracing 
segment and constitutes a part of a lack-of-reaction tracing trend. 

Figure 17, A descending hyperventilation pattern 

in respiration. (From Backster, Note 4.) 
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BREATHING INTERPRETATION RULES 

"Triple Cycle" Upgrading Rule 

g H 33_/ __ R_e_d_Z_o_ne _____ i l_4_7~j ___ G_r_e,e_n __ zo_n_e _ __,j I 35 j r 

-----------------------------·----
"Triple Cycle" Upgrading Rule 

Schematic Example 31 Distortion ,. Docs 
)/\ 

1
_ f 3' 4) Qualify 

"7!_7VV~/V~ \!~1~/V~ 
Green Zone 

"TRIPLE CYCLE" UPGRADING RULE 

In order for a "seven position scala" rating to qualify for upgrading 

from (t) to (tt) or from (d) to (dd), the red zone of influence and 

also the gr~en zone of influence with which it is being com?nrcd must 

each embrace a minimum of three complete and consecutive undistorted 

cycles that fall outside of "typical areas of tracing distortion." 

Although not required--these three cyclas may constitute a tracing 

trend. 

Typical areas of tracing distortion are: 

(a) listening cycle or cycles 
(b) preparation to answer - answer cycle 
(c) cycle following the answer cycle 

Figure 18. An illustration of the triple cycle 

upgrading rule. (From Backster, Note 4.) 
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Tri2le cycle upgi:ading rule. This rule states that for a 

score of+/- 3 to be assigned to a locus of comparison in 

the respiratory index both the releYant and the chosen con-

trol zones must encoapass at least three co11plete. consecu-

tive, and undistorted cycles beyond the distortion prone 

zone as is illustrated ia Figure 18. 

II.lust.rations of the tracing distortion, tracing purity, 

and reaction magnitude ~pgrad.ing rules are provided in.Fig-

ures 19, 20, and 21 respectively. 

ft.3.4 Decision Alqo.ritht&S for the El,ectroderaal Index 

The criteria for the assignment. of scores to loci of co11-

parison·in the electrodermal response (EDB) index are based 

on an objective aeasureaent of EDB amplitudes. In the BSAT 

this aaplit.ude is aeasured against an inferred extension of 

the tonic e1.ectroderaa1 baseline as is illustrated in Figure 

22. 'Ihe reported response a:apl.itude consists the aeasured 

perpendicular distance froa the inferred baseline to the 

peak of t.he highest response that begins within 5 seco.nds 

after the point of answer. The BSAT sets 1/8 of an inch as 

the smallest response to be considered. llatios between re1-

eYant and control question EDI a111plitudes are calculated and 

scores are assigned according to the fol.lowing brakedovn. 

Ratios of less than 2 to 1 are assigned the value of o. 
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BREl,THING INTERPRETATim RULES 

"Tracing Distortion" Upgrading Rule 

Schematic Example T -- T Does Not Qualify 

/\NV\/v·,vv~'v~V\"' 
r g I 1 __ 33~'--R'--e_d_Z~on_o'----~i /47..,,---G-r-ee_n_Z_o_n_e ___ l I :is 17~ 

"Tracing Distortion" Upgrading Rule 

Schematic Examole Does Qualify for (tt) 

NV\/\/V\/V\J\/"~/~\/\J\ 
'~ g _J j~3_3 _I __ R_e_d_z_o_no ____ ) /~_47~/ ___ Gr_e_e_n_z_on_e ___ / i 35 ! r ,~ 

"TRACING DISTORTION" UPGRADING RULE 

When inter-comparing zones during the spot analysis rating procedure, 

if tracing distortion exists within the r,2d zone of influence or witli-

'in the green zone of influence with which it is being col!lp:tred--or in 

both of these zoncs--thc rating cannot be upgraded from (d) to (dd) 

or (t) to (tt). 

Figure 19. An illustration of the tracing distortion 

upgrading rule for respiration. 

Backster, Note 4.) 

(From 



144 

BREATHING INTERPRETATION RULES 

"Tracing Purity" Upgrading Rule 
Schematic Examole Does Not Qualify 

.f r / i_4_7__._I __ G_r_e_e_n __ z_o_ne ____ ! j_3_s_/~ __ R_ed __ z_o_n_e ___ li£~ b ( 

"Tracing Purity" Upgrading Rule 
Schematic Zxaor:,le Does Qualify 

r 11_4_7~/ ___ G_r_ee_n __ z_on_e ___ ! ./ __ 3s_j ___ R_e_d __ zo_n_e ___ /1 2 6 I b :: 

"TRACHlG PURITY" UPGRADING RULE 

To upsrade a (t) or (d) interim spot rating to a (tt) or (dd) final 

spot rating, there must be purity (or cfoanncss) of the breathing 

tracing of those two zones of influence being inter-compared. 

Figure 20. An illustration of the tracing purity 

upgrading rule for respiration. (From 

Backster, Note 4.) 
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BREATHING INTERPRETATIO:l RULES 

"Reaction Magnitude" Upgrading Rule 
Does Qualify 

<'. b _j !_4_6~I __ G_r_ee_n_z_o_n_e ___ lj_3_3 ~/ __ R_ed __ z_a_n_e ___ ..... l l47jg~ 

Magnitude Upgradin3 Rule 

Schematic Examole Does Not Qualify 

MIVV\NV~N\/VV\/\/\ 
-< b 11_4~6~1-~G~r~ee~n~-Z~on_e __ ___.,! !_33_,_I __ R_ed __ Zo_n_c ___ _,i f 47JT\ 

"REACTION r1AGNITUDE" UPGRADING RULE 

To_upgrade a {t) or (d) interim spot rating to a (tt) or (dd) final 

spot rating, there must be magnitude of the "pres enc~ of r2action" 

in one zone as opposed to comparative "lack of reaction" in the zone 

with which it is 

Figure 21. 

to be compared. 

An illustration of the reaction magni-

tude upgrading rule for respiration. 

(From Backster, Note 4.) 
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Figure 220 Measurement of electrodermal response 

(EDR) amplitude in the BSAT. In the 

above figure: A= EDR tracing, 

B = inferred electrodermal level, 

C = measured EDR amplitude. (Adapted 

from Backster, Note 4.) 
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Ratios of at least 2 to 1 a:re assigned a value of +/- 1. 

Ratios of at least 3 to 1 are assigned a value of +/- 2. 

Batios of at least 4 to 1 or more are assigned a value of 

+/- 3" provided all the upgrading rules are 11et. There are 

no relief tracing segment. classifications in t.he EDB index. 

ft.3.5 Specific•EYlauation Rules !2.!;. t.he Electroderaal 
Response Index 

The minimUl laclt 5!i reaction magnitude rule. This rule 

provides that for the calcu.lation of the decision ratios 

those tracings shoving no aeasurable responses will be 

assumed to displaJ a response aapli tude of 1/8 of an inch o.f 

pen deflection. 

Tbis rule states that scores 

of greater than+/:_ 1 are not allowed if the tracing consis-

t.antly fall on the chart at an angle of !15 degrees or 

greater as is illustrated in Figure 23. 

Change ll a11Pl.ifier seasitivj,t,I rule. This rule states 

that scores greater than+/- 1 are not allowed if the sensi-

tivity of the EDB amplifier is changed duri•g either of the 

loci of comparison being considered. 



I 

148 

P.G.R. INTERPRETATION RULES 

-------------- ----•·· -- ~-
/ i / -- -· ---
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: t, --- \ l\-_ .· VI l( 1)1 --

"PLUNGrnG TRACUlG" RULE 

The "seven position scale" rating of (t) (tt) or (d) (dd) are not 

permitted where a rcpidly plunging tracing is evidenced during either 

or both of the question zones being inter-compared. This additional 

safety factor is warranted when experiencing plunging tracings be-

cause of the difficulty in distinguishing between authentic P.G.R. 

arousals and outright tracing distortion. 

Figure 23. An illustration of the plunging 

tracing rule . 

Note 4.) 

(From Backster, 
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Decision Algorithms for the Cardiovascular Index 

Reactions in the cardiovascular index are assigned numer-

ical scores on the basis of subjective judgements made by 

the examiner regarding the magnitude of changes in blood 

volume, pulse a11plitude, heart rate, and moveaent of the 

dichrotic notch. Changes showing an increase in blood vol-

uae and/or decreases in pulse amp1itude and heart rate are 

considered reaction. Changes in the oppsit.e directions i.n 

these para11eters are considered relief. 

dichrotic notch in either direction, 

lloYemeats of the 

its disappearance 

and/or its appeara.nce are all considered reaction. 

11 .. 3 .. 7 Specif!~ Evaluation Bgles ill lli Cardiovascular 
Index 

The stabilized c1clic J)lood pressure trend :{nle. This 

rule states that the disappearance of a pro11inent sinus 

aryth mia during a .aeasureme.nt zone co.nst.it.utes a reaction 

but only for a score of +/-1. 

E.xtra-svstole interpretati911 ru1e. This rule states that 

single or spora.tic extra-systolic heart heats are not to be 

considered except that they constitute a -violation of the 

tracing purity upgrading rule for t.his index. When an 

extended series of extra-systolic beats occurs in one zo.ne 

but not the other the zone where the beats occur can be con-

sidered a re.lief zone. 



150 

TABULATION OF llUMEfilCAL SCORES .!Im TBE 
DETEBBlllTION .Q! CUroFFS 

Following assignment, scores are iatered 

that shown in Figure 24. These scores are 

at each locus of. comparison where one score 

The choice of which score is to be eliainated 

in a table like 

then considered 

is eliminated. 

is made on the 

following bases. Zero scores a.re eliminated first, if the.re 

are no zero scores at a locus of comparison the score of 

least magnitude is eliminated regardless of sign. If all 

the scores at a locus of co.aparison are of equivalent magni-

tude but of different sign the foloving procedure is used: 

all scores froa that chart are summed, (if the chart sum is 

O, then all scores from all charts are summed) the sign of 

this sum is observed and the score of the least magnitude 

and of the oppsite sign as this s1u1 is the one eliminated at 

the locus in question. The •t." aarks at the respective loci 

of comparison in .Figure 24 represent score elillinations 

based on these procedures. 

After the elimination of one score per locus of compari-

son all remaining scores are summed providing a total score. 

This total socre is evaluated against a inconclusive zone of 

+/- 4 inclusive for a single chart. If more than one chart 

is considered then th.e inconclusive range is expanded b,y 

increments of~/- 4 per chart considered. 



Respiration 

G. S. R. 

Ca:rdio 

Sub-Totals 

Respiration 

G. S. R. 

Cardio 

Sub-Totals 

Respiration 

G. S. R. 

Ca:rdio 

Sub-Total 

Respiration 

G. S. R. 

Ca:rdio 

Sub-Total 

Chart Number 1 

-;- \ 

+-=< 

-l X 
--r 3 

Chart Number 2 

-I X 
-+ :i. 
+l 

+~ 

Chart Number J 

+r 
-t-1 

+I X 
+?. 

Chart Number 4 

-I 

+-f 
-I X 

0 

1.51 

+I 

t- :i. 

0 X 
.,.. 3 +r., Chart Sub-Total 

-I X 
+I 

-I 

0 +3 Chart Sub-Total 

0 

+-< 
0 

--t-). +L/ Chart Sub-Total 

+-\ 
-I X 

~~\,',;, c_\,,_.,_._.\. ~'-•-','A_\.A,"-<;_\~LQ 

+( 01.s; \ec:..s.+ ~Rcc\.u..<.. ..1,;" e 
+'), +-) Chart Sub-Total 

Total score + \ resulting in a decision of -\ ~u.. e...,j_ 

based on ---a3;;::;_. __ of the above charts. If any chart was eliminated from 

consideration in the final decision please indicated chart number ,.__4_·-
Do you believe the subject was using a countemeasure? _,__M ... c .... _____ _ 
If so what do you think the subject was doing? _ _.(}/'-'--,,1, __________ _ 

Figure 24. A tabulation table illustrating score 

and chart elimination procedures from 

the BSAT. (Adapted from Backster, Note 4.) 
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In the BSAT a minimum of two charts (four loci of compar-

ison) are required for a decision regarding a subjects truth 

or deception. I..f three or more charts are run it is perinis-

sible to eliminate charts which are nou-productive as long 

as two complete charts are retained to base the final deci-

sion on. Ion-productivity voul.d refer to any condition 

which wou.ld fail to show differential reactivity, for exam-

ple, a malfunction of the instrument, distortion of the 

tracings or hypo- or hyper-responsiveness on the part of the 

subject . 

.In this experiment the suhject•s least productive chart 

vas eliminated and the tota.l score was evaloated against an 

inconclusive region of +/- 12 incl.usive. Subjects with a 

total score greater than 12 were classified as truthful 

whil.e those with scores of less than -12 were classified as 

deceptive. 
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.ANOVA TABLES FROM THE .ANALYSES OF 

THE OBJECTIVELY REDUCED DATA 

153 



Table 10 

ANOVA Table From the Analysis of the Respiration Amplitude Data 

!>UUKCt: !>UM ul' Ut:GtU::t:S 
S'-IUAKtS 1-Kl:t::.UUM 

MtAN ... 00000 .L 
(; loob<+.tl7:j0Q. 3 

l t:KKOK 15,:dcloobl!:>O 39 

RA UuT Al 0.L/0<+/U2 l:J:29 ALPKI:!> F 132 

C :,<,,H. 7!'>000 3 c. ... l.:l!:>Ubobt'.!:>00 9 
2 t:KKUK 2o3't0'+. -(:,OUO 117 

(,J l<>o.7:>00U 1 
(,J\, lll°I.Lo.312:,U 3 

3 l:KKUK tJ::HJ:, 1. <+37:>U 3':I 
1,1,1 2'J:,!:>.Oo2!:>0 .:l 
1,1,i\, "(<+37.7:,000 9 

4 t:KKUK 2t12'1:,7.'1.:i·1:,0 ll"f 
t1MUP2V - ANALYSIS Ot' VARlANCI: ANU LOVAR!ANLt: lNCLUU!N1, 
NEALTh SL11:NC~S LUMl'Ul.LN\, l'AClLlft 
UN.LVtKSllY Ur LAL.Ll-uKN1A, LU~ ANbtLl!> 

G = Group 

C = Chart 

Q = Question 

OF Ml:AN 
S1,iUAKt 
<+ .Ol•OUO 

!'>!iol .o,~00 
.1':ll'J. :,.:iOl7 

VA TECh 

1<;72.~832~ 
l~O'iot>4717 
2 .. 22 .:u,rw 

l<>o."/:,000 
c 2:;c. 1t,':i:,:; 
21!:>0 • 0 .1obl 

.,tl:,. 0,07!:> 
<>LO• •t lo:,O 

24H!o4'+3b~ 
Kl:Pt:All:U M~A!,UKt:S 

t' 

o.oo 
l o'+2 

O. tJl 
0.02 

TA.LL 
t>KutlAtllLIIY 

0.1;1 ;:., 
0.2:>2 

0 ... 1 o., .. t 
O.:J't 0.':1~':I 

PALt: 0(1<, 

l'KU\,KAM Kt:Vl!>t:U APK.LL, l':111 
MANUAL UAlt l',1/:, 



Table 11 

ANOVA Table From the Analysis of the 
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ANOVA Table From the Analysis of the 
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THE EFFECTS OF SIMPLE PHYSICAL COUNTEBllEASURES ON THE 

PHYSIOLOGICAL .DETECTION OF DECEPTION 

by 

Charles Robert Honts 

(ABST.RACT) 

'l'he effects o.f simp1e physical counter11eas1.1res on the 

validity of the control question test (CQT). a physiological 

detection of deception (PDD) technique. was investigated in 

a laboratory mock criae paradigm. 

Fort1-eight Introductory Psychology students served as 

subjects and were assigned to either an innocent group or to 

one of three guilty groups. who participated in a mock 

crime. Two of the gui1ty groups were trained in a counter-

measure technique, either self-induced pain or muscle ten-

sion. and ifere coached as to wken to produce responses in 

order to beat the test. All subjects were 11otivated to 

produce truthful responses by the offer of credit points 

toward their final grades if they were c1assified as truth-

ful on a subsequent PDD exaillination. All subjects were 

given a field type CQT examination by an experienced field 

PDD examiner. 

The examiner correctlJ classified 521 of the subjects, 

incorrectly classified 61. and called 421 inconclusive. 



C-ounter.llleasure usage did not produce changes in the 

fceguency of either inconclusive of incorrect classifica-

tions. Statistically significant differences were found 

between the innocent and guilty groups in the semi-objective 

scores and in all of the objectively reduced measures 

(except heart rate). A significaant but small difference was 

found between the guilty control and the countermeasures 

groups in finger pulse amplitude but in no other objective 

measure nor in the semi-objectiYe scores. 

These results suggest the validity of the CQT to be 

robust in the face of the countermeasures used. 

tions :for field use of the CQ'f were discussed. 

Implica-
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