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An Evaluation and Commentary
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1 INTRODUCTION - THE POLYGRAPH IN SOUTH AFRICA

‘The evidence of such a [palygraph] test is in redity little different from a police officer giving evidence that during an

interview the acaised shuffled, stammered or sweaed profusely.’*

The charm of a machine or technology that can alegedly deted deception a “prove”’ innacence is
obvious, and many such tests have been used for more than 2000years in dfferent parts of the world.
The machine aurrently in vogue - since at least the 1890s - is a device that measures physiologicd
activity andis known as the paygraph. In South Africa, an increasing number of companies have been
seduced into making the polygraph a regular feaure of the work environment. These companies
include such giants of South African industry as Pick 'n Pay, Kentucky Fried Chicken, De Beers
Marine, Platinum Group Minerals, First National Bank and ABSA. It is also used by a plethora of
seaurity and insurance companies like Gray Seaurity Services and Multi Fund Insurance Brokers, as
well as governmental concerns such as South African Airways and the South African Revenue
Service.? In addition, the palygraph hes been adopted with vigour by the South African Police Service
- the SAPS recently paid for the dedicated training of 18 pdygraphers by a foreign company,® and
poygraph testing of deception was endased by the former SAPS commissioner George Fivaz in
1997.

We argue that this manifest and rapidly multiplying belief in pdygraph tests of deceptionis wildly
misplaced. Our argument derives from a cmprehensive review of the scientific literature on
polygraph tests of deception, and from an analysis of the South African labou cases in which
poygraph evidence has been considered. We argue that the theory underlying paygraph tests of
deceotion is fundamentally flawed, and empiricd tests of its accuracy have foundit to be little more
acarate at detecting deception, or truthfulness, than tossng a coin. The use of the pdygraphto deted
deception in the workplaceor elsewhere must result in urfairnessand discrimination, and we suggest

that it is time to consider a measure such as the USA Employee Polygraph Protection Act of 1988,
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which has served to protect American employees from the use of the poygraph in the workplace.
Although Christianson*>® has written about the use of the polygraph in South Africa, her grasp of its
scientific status has not been comprehensive or detail ed, and we disagree with several of her major
points. In particular, she agues that proper training of polygraphers can do a lot to improve the
acauracy and reliability of the test,” but as we will show, the test is inherently unreliable and cannot be
made reliable by any amount of examiner training.

We outline our argument against the use of the polygraph to detect deception in three sedions. In
the first, we provide abrief review of 76 reported cases from the CCMA, the Industrial and Labour
Courts (from 1986 to 2000, and an analysis of relevant newspaper articles (from July 1999 to
Deamber 2000. In the second, we provide an up-to-date review of the scientific literature on the use
of the polygraph as a means of deteding deception. In the third, we onsider the scientific

acceptability of using the palygraph in employeescreening, a very common pradice in South Africa.
2 ANALYSISOF LABOUR CASESAND MEDIA REPORTS

In the private sector the paygraphis mainly used in staff disputes, frequently concerning theft, and
is accorded an extraordinary amourt of credibility by the mmpanies that use it. In several disputes that
have come before the CCMA, paygraph test results have provided the main evidence ajainst the
employee in the dismissal hearing leading up to the dispute.? Some @mmpanies go as far as to make
passing a polygraph test a aiterion of pre-employment selection” and some include dauses in their
employment contrads that require employees to submit to pdygraph testing on demand.*°

Unsurprisingly, the rapid increase in pdygraph testing in South Africa (approximately 20 000tests
are conducted per year),** accompanied by the highly lucrative business this represents for companies
offering paygraph testing (in the region d R20m to R30m per year), has led to an increase in
polygraph test results being off ered as evidence in employment disputes head by the CCMA and the
Induwstrial and Labou Courts. Unfortunately, it has also become dear that this evidence is treated

highly inconsistently in terms of admissibility, and commissioners’ understanding of the scientific
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status, validity, reliability and research findings regarding polygraph tests of deception is, with due
respect, often confused.’? Some authors have pointed to the widespread coercive use of the
polygraph,*® calling it a “psychdlogical rubber hose”,** and it appears from analysis of CCMA cases
that some employers may be treating the paygraph as a means of intimidating staff and extrading
confessions.

Sometimes polygraph evidence is discarded as inadmissble'® but frequently it is alowed as
evidence, even if it is not given much weight.'® In ou analysis of the 76 cases reviewed, it appeas that
polygraph test results have made their way into commissioners’ judgements as aform of corrobarative
evidence. In some cases this has meant that it is used to suppat other, often highly susped, evidence
The grave danger here is that this may result in situations where employers submit two or more
unreliable pieces of evidence and combine them to make a “reliable” conclusion against an
unfortunate employee. This is of particular concern in cases in which it appeas that poygraph
evidence has been used to tip the balance of probabili ties.’

One of the reasons underlying commissioners’ inconsistent handing of polygraph evidence stems
from the testimony of polygraphers themselves. As expert witnesses, in most cases for the employer or
respordent party, polygraphers tend to make extravagant and hghly inacairate claims as to the power
of the polygraph in detecting deception, often exceeding 99% acauracy,*® and they show a airsory
understanding of the scientific literature relating to pdygraph tests of deception. They rarely offer any
citations to studies which report these ostensibly high accuracy rates, and tend to rely to a great extent
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on their own untested personal experience. They also completely ignore the very large body of
scientific puldications which argue that polygraph testing d deception is deeply flawed and highly
unreliable. Employee applicants are often ureble to offer counter testimony, probably due to the cost
of acquiring expert opinion, leaving the naively enthusiastic testimony of paygraphers uncontested.
Faced with such a situation, some commissioners have admitted pdygraph test results and misleading
expert testimony without the benefit of opposing testimony.™®

We would like to call attention to threeparticular ways in which pdygraph testing is presently used
in South Africa and which we believe to be highly problematic. The first is the way in which
polygraph tests are used to place the onus of proof on the employee. In many cases, employees who
are suspected of theft have been forced to take polygraph tests to prove their innacence. If they refuse,
they are likely to be dismissed, and if they fail the test, they are summarily dismissed.”® The second is
the way in which the polygraph is used to blanket-test employees when a theft has occurred in an
organization. In ather words, an entire group d employees — all of whom may be completely innacent
- will be tested in order to determine aguilty party, often in the absence of other evidence?! Finally,
we point to a disturbing new trend in the cnstruction o employment contracts. Although
commissoners have held that employees are within their rights to refuse a paygraph test,> employers
appea to have resporded to this by including clauses in employment contracts that oblige the
employee to undergo pdygraph tests on demand. In so dang, they give their employees no ogion bu
to submit to a scientifically dubious procedure. In fact, some employees have objeded to taking the
test on the (correa) precept that polygraph testing is scientificaly unsound, and have been dsmissed
asaresult.”®

Just as employer-respondent cases suppating the use of the polygraph in employment settings are
frequently based onthe self-serving testimony of polygraphers, so toois alarge propation d the press
coverage. We have reviewed the national media between 199 and 2000%* and posit that the regular
appearance of uncritica and laudatory newspaper reports on the polygraph has creded an atmosphere
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of acceptability for poygraph tests of deception, and is often little more than advertorial copy. For

example, anews gory in Finance Week titled ‘ Catching the Liars' ,>° opens as follows:

‘The use of pdygraph or lie-detector testing in insurance daims could save the short term industry millions of rands every

yea whil e also reducing the level of premiums.’

The article goes on to advertise the services of a particular paygraph-testing company and fail s to
offer asingle comment as to the reliability or validity of the palygraph a the ehics of seducing clients
with lower premiums based on a highly suspect and scientificall y-unsound avice.

A second very strong theme in the press is the glorification of the polygraph as a general-purpose
crime-fighting device A cursory glance d headlines reveals this. ‘Polygraphs now Weed ou the
Weasels',%° ‘ Poligrad: Bestuur se Vriend ,?” and ‘ Catching the Liars'.?® This leads in extreme cases to
completely mistaken reports abou the efficagy of the paygraph - in an article in The Sar titled ‘Man
Lied abou Wife' s Killing Gets Jil’, the journalist mistakenly reported that polygraph evidence
formed the basis for a conviction, when in fact it was used as a wercive technique to extract a
confession.

It would seem that the national pressand South African business currently holds palygraph testing
in gred reverence. This is not surprising, given the long history of fascination with “truth”
technologies in many parts of the world. The very ideaof a machine that could make one of the most
difficult human tasks perfedly reliable by simply automating it, is a naturally appealing one for a
courtry that is wradked by crime and talk of crime. It is equally unsurprising that this reverence is
misplaced. The following review of the scientific literature on pdygraph tests of deception makes this

clear.
3 THE SCIENTIFIC STATUS OF THE POLYGRAPH IN DETECTING DECEPTION

Despite palygraphers claims to the wntrary, the tedindogy of the paygraph has not changed
significantly since the early 190Gs. Although advances have been made in the tedindogy for making
permanent records of polygraph data, such as digitisation and magnetic recording on computer, the
theory and methoddogy is virtually unchanged.

The poygraph is merely a device that measures and records eledro-physiologicd activity.
Electrical signals are transduced from the body through condtcting eledrodes and are then filtered and
amplified through eledronic drcuitry so that accurate measurement and recording of physiologicd
activity may be made. In dder paygraph models the recording is made by transmitting the dectric
signal into deflections of an ink pen on @aper, and in newer models the signal is digitally transformed
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and recorded orto a permanent medium such as a computer’s disk drive. Typically, several “channels’
of physiological activity are recorded (hence the term “polygraph’), including differential blood
pressure, heat rate, respiration rate and skin conduwctance (subcutaneous sweating). These four
channels are usually recmrded when the paygraph is used in an attempt to detect deception or,
aternatively, “prove”’ innocence.

The acuragy of the physiologicd measurements made by the paygraph is nat in question.
Provided the gparatus is in good ader, and the paygraph operator follows generally accepted
procedures, the physiological measurements are highly acarrate.?° However, the polygraph cannat and
does not measure deception a lying, or the &sence of deception o lying. It merely records
physiologicd adivity, and any attempt to use it to detect deception involves drawing an inference
from the physiological activity that it records. In fact, there is no known physiologicd or
psychdogical measuring instrument that diredly records deception a lying. Therefore, the central
question regarding the use of the paygraph in the physiologicd detection o deception does not
concern the reliability of the paygraph physiological measuring instrument, but the theory and method

underlying the way inferences are drawn from the polygraph's physiologicd recordings.

3.1 The status of the scientific theory underlying the use of the polygraph in the physiological
detection of deception

The theory underlying the use of the padygraph in the physiologica detection d deception is
simply that physiologicd adivity increases when a person is lying. There is no specific pattern to this
increase - the increase occurs in al of the four channels typically recorded. In order to detect
deception, then, one neals to compare the rate of physiologicd adivity at a particular point in time to
the activity at another point in time so that any changes can be observed. This can be dore by posing a
critical question to a palygraph examinee (for example, ‘Did you steal the money?) and doserving the
contemporaneous physiological activation, and comparing this adivation to that made when the
subject is posed anirrelevant question (for example, ‘I s your name Brian?').

Many critics of poygraph tests have pointed out that there is no necessary reason why
physiologicd activation should increase when a person tells a lie, nor is a mechanism or process
offered that would explain this. It is assumed rather than demonstrated.

Since the assumption wnderlying detecting deception relies on doserving increased physiological
activity or arousal, and since aquestion regarding a particular event might be more arousing than a
neutral comparison qestion, it is clear that the comparison question needs to be formulated very

carefully. It is generaly and widely adknowledged that a person may easily show more arousa to a
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critical question than to an irrelevant question, and yet be quite truthful in his or her response to the
critical question.®

The matter of finding the right kind d comparison question is often formulated as an issue of
scientific control. That is, in arder to draw an inference that the increased physiologicd arousal is due
to an act of attempted deception, one must ensure that the only possible difference between the
responses to the two types of question is the presence of deception. The difference should na be
ascribable to inherent differences between the questions, such as their “arousability”.

There ae severa different kinds of methods or tests that use the paygraph in the detection of
deception, ead attempting to provide a solution to the problem of the control question. The two most
widely used tests are the Relevant-Irrelevant Test (RIT) and the Control Question Test (CQT).

The RIT is the oldest and most widely used in the physiologica detedion of deception. In it the
critical questions are relevant to the purpose of the assessment (for example, to find ou who stole the
money), and the control questions are irrelevant. If physiologicd activity is greater for relevant than
for irrelevant questions, then the examiner concludes that these questions have greaer significance for
the examinee, or that the examineeis being deceptive.

The RIT has falen into dsrepute in recent years, particularly in the scientific literature, because it
is thowght to institute a very weak form of control, and virtually all commentators now view it as
unacceptable.®! For instance, the question ‘Did you shoa the deceased? is more likely to result in
physiologicd arousa than the question ‘Do you live in Cape Town?, regardless of whether the
examinee is guilty or innocent. Results from reseach studies indeed bear out the cntention that
innocent subjeds are just as likely to be falsely labell ed deceptive as corredly labelled innacent.>?

The polygraph test most frequently used in criminal and intra-organizational seaurity investigations
isthe CQT. This test compares the physiologicd arousal of examineesin response to criticd questions
to their level of arousal when telling an unrelated lie. For example, an examineemay be asked ‘Before
today, did you ever take something that didn't belong to you? (The exad nature and wording of the
questions put to the examinee are agread by the examinee ad pdygrapher in apre-test interview.) Itis
assumed that most people will have taken something that didn't belong to them at some stage in their
lives but are reluctant to admit to it. The examinee's level of arousal when “lying” in regard to this
question (everyone is expeded to lie) is recorded and wsed as a benchmark against which to compare
critical questions relating to the matter under investigation. In cther words, a situation is set up where

the polygrapher gets the examineeto lie, records the physicd reactivity, and then compares this with
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the reactivity to critical questions. If the level of adivation recorded by the palygraphis greder for the
critical question than the so-called control question, the examiner will take this as evidence of
deceptive behaviour. Conversely, if the level of adivation is greater for the control question than the
critical question, the examiner will take this as evidence of innocent behaviour.

In some versions of the CQT a number of control- and criticd-question pairs are put to the
examinee, and the physiologicd responses are then compared for each pair. A quasi-numerical method
of scoring devised by David Raskin, formerly of the University of Utah, is often used in this -called
“Zone of Comparison” variant of the CQT. A score ranging from -3 to 3is assgned to each criticd-
control pair of questions, depending on whether and to what extent the physiological adivation dffers
across control and critical questions. Total scores greater than O are judged to indicate deception and
scores gnaler than O, truthfulness, although in pradice many examiners take scores between -5 and
+5 to be inconclusive.®®

It shoud be noted that there is more to the CQT than just the procedure outlined above. The
“succesdul implementation” of the CQT is criticdly dependent on the pre-test interadion between the
polygrapher and examinee For instance the examinee must be induced to tell alie, falsely believing
that the examiner is not aware that alie is being told. Also, a suitable so-called “stimulation test” must
be set up in order to induce @nfidence in the examinee that the polygraph accurately measures
deception. This stimulation test usually involves adively deceiving the examineeinto believing that
the polygraph will determine the identity of a playing cad ostensibly chosen at randam by the
examineg, but in fad marked by the poygraph operator prior to dstribution. In cther words, the
reliability and validity of CQT results largely depend onhow goodthe examinee (falsely) believes the
polygraph is at detecting deception. One does nat have to be overly cynical to natice the similarity of
this procedure to the stage tricks of magicians. a cnfidence trick is embedded deep within the
structure of paygraph testing.

Partly for these reasons the methoddogy of the CQT has attraded a great deal of criticism in the
scientific and professional literature. In particular it is criticised onethical grounds, as the examinee
must be intentionally misled for the test to be “successfully” conducted. It has also been criticised on
scientific standardisation grounds, in that the alministration of the CQT is highly dependent on the
skill of the examiner to find suitable critical and control questions, and is therefore impossible to
standardise acossdifferent examiners, even when they have had the same training.

A particular methoddogica problem has to do with the confusion between the role of paygraph
examiner as bath the operator of the paygraph macdine and the interrogator of the examinee. In
his/her role as the interrogator, the paygrapher may be privy to a great ded of information abou the
examineg, including nonpolygraphic information such as alleged incriminating evidence offered by

the employer, which is most often the party paying the paygrapher. This information hes been shown
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to influence the polygrapher, even withou the polygrapher being consciously aware of this influence,
resulting in the decision as to the truthfulness of the examinee being based on the nonpaygraphic
information and nd on the physiologicd evidence* There is also abundant evidence that the
polygraphis used in many settings as a coercive way of extracting confessions.> For these reasons the
American Polygraphic Association suggests that paygraph charts be independently scored by a
second “blind” examiner whois not privy to thisinformation.

In addition to the above problems in the aministration of the CQT polygraph test, the maor
theoretical problem with the CQT from a scientific point of view is that the control questions used in
the test are not true or effective cntrol questions. In order for the questions to constitute aform of
scientific control, they would have to demonstrate that any increase in physiologicd activation is
solely due to attempts at deception. However, there may be many equally viable explanations. It is
quite concevable that an innacent person will show higher levels of physiological arousal when posed
a aitical question simply due to the mntent of the aitical question, especially if the examinee believes
they are under suspicion for acrime such as theft. This is very often the case in labour disputes.®®

It is aso well established that a guilty or deceptive person can “beat” the palygraph by adopting
appropriate physicd and mental countermeasures. These countermeasures, including cournting in 13s
back from 1000and pnching oneself, raise physiologicd activity levels when answering the cntrol
questions. This results in the pattern of activation keing difficult to judge, and may well lead to a
judgement of truthfulness or an undedded judgement, asit certainly hasin many laboratory studies.®”

In summary, the theoreticd rationale of polygraph tests of deception is widely adknowledged as
highly questionable. A series of improbable assumptions underlie the commonly used paygraph
deception tests, and the methoddogy employed in the administration of these tests does nat satisfy
some basic canons of scientific practice The most important of these is that the tests do rot use true or
reasonable forms of control, and therefore ae unable to dstinguish between dbserved increases in
physiologicd activation which are due to attempted decaeption a some other reasonable cause, such as

anxiety or self-inflicted pain.
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3.2 Empirical research on polygraph accuracy

Many adherents of palygraph testing do nd concern themselves with the theoretical problems that
beset poygraph testing, and address themselves instead to the empirica matter of whether
physiologicd detedion d deception tests are @le to accurately distingush between deceptive and
truthful examinees. A great many empirical research studies have been conducted in order to answer
this question.

Most of the research has focused on the two most widely used such tests, the Relevant-Irrelevant
Test and the Control Question Test. In the case of the RIT described above, the results have been
overwhelmingly negative: it is unable to correctly identify truthful responses at an acaracy level
greater than 50%, or chance® It shoud be noted that an accuracy level of 50% is, from a scientific
perspective, essentially zero accuracy. The accuracy of any polygraph test of deception is dependent
on hav much higher a rate than 50% it achieves, since one could achieve 50% accuracy by merely
flipping a @in. The very poa acarragy rate of the RIT has convinced amost all researchers in the
field that it is of no use in the detection of deception.

In the case of the CQT, essentialy two kinds of empiricd reseach have examined its accuracy in
the detedion of deception: laboratory-based research and field studies. Traditionally, scientists have
conducted laboratory research because it enables them to control the environment, in this case to find
out with certainty who is telling the truth and who is lying, which is done by constructing the reseach
design in such a way as to make deception randomly determined. Laboratory research has typically
made university students into decavers by having them commit a mock crime, such as steding a
watch from an dffice, and then instructing them to lie abou it during a subsequent test.

However, laboratory research in general, and laboratory research into deception measurement in
particular, is often severely criticised for alad of realism. The contrived condtions under which the
polygraph test is condwcted are very unike those in red life. In particular, the examineein a red
situation may face severe consequences if identified as deceptive, and this can be expeded to inducea
considerable amourt of anxiety, even in innacent examinees. Since increased physiological arousal is
known to accompany increased anxiety, it is likely to be more difficult to dstinguish truthful and
untruthful examinees in a rea situation than a laboratory situation. In other words, results from
laboratory studies are likely to be overestimates of accuracy.

Notwithstanding these difficulties, in excess of 40 high-quality laboratory studies have been
condwcted over the past 30 years. These studies provide anbiguous results regarding the acairacy of
the CQT: scientists are divided on how to interpret the results and on what weight to attach to
particular studies. The percentage of deceptive subjeds which the CQT corredly classifies as

decetive ranges from approximately 53% to 90%, with a weighted average percentage of

% SeeS Horowitz, JKircher, C Horts and D. Raskin ‘ The Role of Comparison Questionsin Physiological Detection of
Decetion’ (1997) Psychophysiology 34:1 108-115.
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approximately 78%.%° This corresponds to a rate of 78 in 10Q and is 28 in 100 letter than mere
guessing would have achieved.

The percentage of truthful subjects which the test correctly classfies as truthful ranges from
approximately 70% to 90%, with a weighted average percentage of approximately 84%.%° This
correspords to a rate of 84 in 100, and is 34 in 100 better than mere guessng would have adieved.
However, in the opinion of many critics of the polygraph tests of deception, these figures are highly
inflated, mainly due to the unrealistic nature of laboratory experiments. This lack of redism means
that one shoud not generalise the results obtained in the laboratory to real-world settings.

Whilst scientists are divided abou the results of laboratory-based studies, they are virtualy
unanimously in agreanent that field or “red-life” studies provide the most useful information about
the identification accuracy of polygraph tests of deception.

In order to conduct afield study of poygraph tests of deception, a researcher first has to identify a
number of cases in which the polygraph was used to test deception, and then whether the “ground
truth” status of the polygraph examinee is now known (ie whether the examineewas truthful or naot).
It is, of course, a problem to urembiguotsly determine groundtruth: some method independent of the
outcome of the test is needed for determining whoisin fact telling the truth. The most commonly used
criterion of groundtruth in these studies is the mnfession o a paygraph examinee, usually made after
being confronted with the results of afailed polygraph test, or of an aternate person who confesses to
acrime or adionthe paygraph examineewas suspeded of.

Several authors set out a number of other methodological requirements for acceptable field studies,
which will not be detailed here except to nde that scientific opinion is not in urenimous agreement
abou exactly what these shoud be. As a result, different authors accept different sets of studies as
adequate, and there is aladk of agreement abou the accuracy rates of polygraph CQT administrations
in thefield.

One influential set of polygraph critics, William lacono and David Lykken o the University of
Minnesota, argue that most field studies suffer from problems of sampling bias. This is because
researchers only tend to seled cases for study where the paygraph hes been used and a mnfession hes
been extraded. The only cases thus selected for analysis are those involving a guilty suspect who
failed a CQT and subsequently confessed, which constitutes smpling bias. All the cases in which an
innacent person fail ed the test are omitted from study. Similarly, cases where the susped was guilty,
but in which the CQT failed to identify deception, are dso excluded. The only cases that typically
remain in the samples of field studies are those where a confession occurred, and where the polygraph
either indicated deception o truthfulness In ather words, such studies are based on cases where the

polygraph was subsequently and independently foundto be “acairate’.

¥ geeRaskin, Honts & Kircher ‘ The Scientific Status of Research on Polygraph Techniques: The Case For’.
4 ipid.
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This problem of sampling bias has never been successfully dealt with in a field study, and the
existing data from field studies is almost certainly unrepresentative of rea-life polygraph appli cations.
Despite this lack of agreement regarding desirable methodologica features, a number of authors have
recently presented accuracy rates for field studies. David Raskin, Charles Honts and John Kircher,
who are dl well known as advocates of polygraph testing, in an article in a 1997 legal treatise on
scientific evidence, identify the field studies they find acceptable and summarise the results regarding
acarracy.”’ By their redoning, the percentage of deceptive subjeds which the CQT correctly
classifies as deceptive ranges between approximately 73% to 1006, with a weighted average
percentage of approximately 86%. This is 36% more than could be expeded from mere random
guessing and at first may appea very impressive. However, and most importantly, the percentage of
truthful subjects the test corredly classifies as truthful ranges from approximately 30% to 83, with a
weighted average percentage of only abou 50%. This is no more than could be expected from mere
randam guessing or flipping a coin!

Raskin, Honts and Kircher suggest that the acaracy rates may be deflated by the presence of what
they cdl an ‘outlier point’, a result that has a dispropationately large influence on the overall
acairacy rate because it is extreme, which they remedy by simply omitting it.*’> Omitting inconvenient
data is, nealless to say, a highly questionable pradice. If this is done then the weighted average
percentage of correctly classified truthful subjeds is 64%, which is 14% more than could be expeded
from guessing.

Raskin, Honts and Kircher make further arguments, pointing out that if one looked ony at the
original examiners without taking the “blind” or independent examiners into account, the acaracy for
detecting either truthful or deceptive people would be over 80% in eat case. However, they point out
earlier in the same research article that it is widely agreed that independent examiners must be used to
blind-score paygraph charts to avoid the undue influence of extraneous factors.

William lacono and David Lykken, who are both well known as oppaents of CQT palygraph
testing but not of polygraph testing per se (Lykken invented the Guilty Knowledge Test for the
polygraph), in an article in the same 1997 legal treatise on scientific evidence,*® identify the field
studies they find acceptable and then summarise the results regarding acairacy.

The percentage of deceptive subjects which the CQT correctly classifies as deceptive ranges from
approximately 77% to 98%, with a weighted average percentage of approximately 84%, ie 34% more
than could be expected from randam guessing. The percentage of truthful subjeds the test corredly
classifies as truthful ranges from approximately 51% to 63, with a weighted average percentage of
approximately 56%. Thisis not much more than could be expected from guessng.

“Libid.
“2 The study in question was conducted in 1991 by Patrick and lacono. SeeC Patrick and W lacono ‘ Vdlidity of the
Control Question Polygraph Test: The Problem of Sampling Bias' (1991) Journal of Applied Psychology 229238. They
found orly a 30% accuracy prediction of truthful subjects.
3 Jamno & Lykken ‘ The Scientific Status of Research on Polygraph Techniques: The Case Against’ at 575.
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In summary, researchers who have examined the accuracy rates of the RIT and CQT paygraph
tests agree in some respects, but disagree in many others. They agreethat the RIT gives very poor
results, particularly when it comes to identifying truthful subjects, which it fails to do with any more
acaracy than randam guessng. Although researchers disagree dou the overall acairacy rates of the
CQT in laboratory studies, it is fair to say that there is evidence to suggest that accuracy rates are
abou 80% in respect of detecting either truthful or untruthful subjeds. However, researchers agree
that laboratory studies are likely to be unrepresentative of the accuracy rates of polygraph tests in
practice, and further agree that field studies will give more reliable information in this respect. They
disagree in a profound manner regarding the methoddogy field studies shoud use. At best, the two
most prominent groups of polygraph reseachers provide evidence that places the accuracy rate of the
CQT inthefield no higher than 88% for untruthful subjects and only 64% for truthful subjects. In fact,
the accuracy rate for truthful subjeds may be aslow as 50%, which is no better than random guessing.

Regardless of which accuracy rates are accepted, it shoud be dea from the aove discussion that
researchers in the field of polygraphy and the physiologicd detection of deception disagree abou the
scientific status of the polygraph in deteding deception. Althowgh there is agreement to a certain
extent about the theoretical weaknesses,** and although there is near-unanimity regarding the scientific
status of the RIT (ie it is highly unreliable), there is sharply divided ognion between two sets of
schaars concerning the CQT and its overall accuracy and usefulness in deteding truthfulness or
deception.

On the one hand, the group d researchers consisting of David Raskin and his former first- or
seand-generation students (Charles Honts, Susan Amato, John Kircher) have puldished many papers
in which they argue that the accuracy rates from suitably conducted studies are sufficiently high to
justify using the CQT as a means of deteding deception. On the other, David Lykken and William
lacono have pullished many papers in which they argue that the acuracy rates from suitably-
condwcted studies show that the CQT has a very high probability of classifying truthful people as
deceptive (ie false positives), and that it shoud not be used as a means of deteding deception. A major
part of their disagreement stems from the fad that the two groups cannat agree on which studies
shoud be included and excluded.

Disagreements of this sort are not unusual in scientific fields of study, and one way of deciding the
issue is to refer the matter to the community of scientists who work in the relevant area, in this case
the community of scientists who are psychoptysiologists. But there is a case to be made for extending

the relevant community to a broader group of psychologists, since the poaygraph's use of

4 SeeRaskin, Honts & Kircher ‘The Scientific Status of Research on Polygraph Tedhniques: The Case For'; and lacono &
Lykken ‘ The Scientific Status of Reseach onPolygraph Techniques. The Case Against’.
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physiologicd measures is trivial and not at issue, and relies to a far greater extent on pinciples of
research design and method.*

There have indeed been a number of surveys over the past 20 yeas to establish if there is a
consensus position regarding the accuracy of the palygraphin deteding deception. Threesurveys are
commonly cited in the literature, all conducted in the USA, but full information in the form of a
pubished report in a peer-reviewed journal is only avail able for one of these, the lacono and Lykken
survey.*® In 19, the Gallup aganization conducted a telephore survey poll of 155 members of the
Society for Psychophysiological Reseach. Details regarding the methoddogy of this survey are
unclear and the study has not been pubished in a recognised, pea-reviewed scientific journal (see
results table below). In 1993 Susan Amato, a student at the University of North Dakota, conducted a
postal survey of members of the Society for Psychoplysiologicd Reseach. Of the 450 members
targeted in the survey, 135 a 34% responced. This gudy has only been pubished in summary form
(approximately 200 words), and it is accordingly difficult to evaluate. In 1995 William lacno and
David Lykken conducted a survey in which they randamly sampled 214 members of the Society for
Psychoptysiological Research in a postal survey. They had a high response rate of 91%. lacono and
Lykken also surveyed 226Fellows of the American Psychoogicd Asociation. Fellows are al elected
and are considered €elite, high quality scientists. Of these, 226 a 74% returned the questionraires and
the results of this gudy were published in the Journal of Applied Psychology.”’ In terms of the
standard scientific requirements for conducting surveys, it is clear that the third survey shoud be
acorded the most weight. It attempted to draw a representative sample of the popuation in question
and it ensured high response rates, both of which are typically a problem in survey reseach.

The results of the above three surveys differ to some extent in the amount of suppat the
community of relevant scientists accords the CQT as a method d detecting deception. They can
specifically be compared on a question all three of the surveys utilised for comparability. In this
question, responckents were asked to choose one of four statements best describing their opinion
regarding the CQT method d interpreting whether a subject is or isn’t telling the truth. The results for

the three surveys, in respect of thisfour- or five-part question, are set out below:

*ibid.
6 W lacono and D Lykken ‘ The Validity of the Lie Detector: Two Surveys of Scientific Opinion’ (1997) Journal of
Applied Psychology 82:3 426-433.
“"ibid.
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Percent agreeing
Gallup (1982) Amato & Honts | lamno & Lykken
Response options: (1993 (1995
A. Sufficiently reliable method to be the 1 1 0
sole determinant
B. Useful diagnastic tool when considered 61 60 44
with other available information
Between “B” and “C” 2 Not asked Not asked
C. Questionable usefulness entitled to 32 37 53
little weight againgt other avail able
information
D. No usefulness 3 2 2

Table 1: Comparison results of three surveys of polygraph experts

It is clea from the results of the surveys that almost no respordents endarse the opinion that CQT
polygraph tests are sufficiently reliable on their own to judge deceptiveness. lacono and Lykken went
further than the question ouilined above and asked spedfic questions about the CQT. The responses to
these ae summarised below, for each of the samples (SPR members and APA Fellows).

Percent agreeing

Question: SPR members | APA Fellows
1. The CQT is <tientifically sound 36 30
2. 1 would admit failed tests as evidencein court 24 20
3. | would admit passed tests as evidencein court 27 24
4. The CQT can be beaen 99 75
5. The CQT isat least 85% accurate for:

a) guilty 27 Not asked

b) innocent 22 Not asked
6. It isreasonable to use laboratory studiesto 17 Not asked

estimate CQT validity

Table 2: Results of the polygraph CQT survey conducted by lacono and Lykken in 1997

It seans that the majority of both the psychoplysiological research community and the community
of APA Reseach Fellows consider the CQT to be scientifically unsound that it can easily be beaen
by countermeasures, and do nd think the outcomes of these tests dhoud be presented as evidence in
court. In addition, they do nd think that the tests are ‘at least 85% accurate’, as is often claimed in
court by paygraphers using the CQT method— in front of the CCMA, palygraphers frequently assert
that the CQT accuracy is higher than 99%!

In addition to these survey measures of scientific opinion regarding the use of the pdygraph, it
shoud also be noted that in the 1980 s there were two major scientific committees of inquiry into lie-
detector testing both in the USA and the UK. In 1983in the USA, the Office of Tedchnology
Assessment was requested by Congess to evaluate the pdygraph and its use in the physiologicd
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detection of deception.*® The request followed the suggestion by President Reagan that the polygraph
be used more extensively in government settings. A summary of the report, puldished in 1985
concludes: ‘Neither available data nor theoretical analysis indicates that polygraph tests function as
claimed by their proporents. Substantial numbers of both urtruthful and deceptive individuals may be
misidentified through the use of paygraph tests, and the test can be “beaten”. For most common uses
of polygraph testing there is not even rudimentary evidence to suppat such use.’°

In the UK, the British Psychological Society (BPS) — an organization that registers and regulates
psychalogists - appointed a special commission of enquiry to investigate the scientific validity of the
poygraph. The speaa committee of the BPS delivered its report in 1986, and said the following
regarding poygraph-testing procedures: ‘Our conclusion is that while polygraph-based tedhniques
have some limited application in forensic investigations, they are unlikely to be aceptable in the
British context of employment and staff screening. Even in the cntext of criminal investigation, there
is controversy over the theoreticd rationale behind lie-detection procedures, and their accuracy and
efficacy.”>® The BPS also foundthat: *...[pdygraph tests are] contrary to the spirit of the Society' s
Code of Conduct.”**

Finally, although it cannot be daimed that there is unanimity amongst scientists regarding the
question of whether polygraph tests of deception are scientifically sound and are accurate in
identifying truthfulness or deception, the preponderance of opinion in the relevant scientific
communities is that they are neither scientificdly sound no accurate at identifying deception or

truthfulness
4 THE SCIENTIFIC STATUS OF THE POLYGRAPH IN EMPLOYMENT SCREENING

Of particular importance in the South African context regarding the use of the paygraph is its
increasing use in pre-employment and employment screening. Whil st the polygraph is used in much
the same way in employment, criminal justice and employment settings, in employment settings the
polygraph is also used to make judgements about the supposedly enduing traits of honesty and
truthfulness The aitical differenceis that most criminal justice and security applicaions of polygraph
detection of deception techndogy are event related. In employment settings, the applications are
frequently event free. That is, the polygraph is used to make judgements as to whether an employee is

lying abou any of a number of issues posed to him or her. For example in an article in 192, Johan

48 See Office of Technology Assessment, US Congress' Scientific Validity of Polygraph Testing: A Research Review and
Evaluation (1983).
“9 | Saxe, D Dougherty and J Cross‘ The Validity of Polygraph Testing (1985) American Psychologist 40:3 355-366.
% British Psychological Society ‘ Report of the Working Group on the Use of the Polygraph’ at 81.
L ibid.
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Rossouw, an econamist writing on behalf of the Afrikaanse Handelsinstituut in Finansies & Tegniek,

makes the following claim in article titled * Poligraaf: Bestuur se Vriend :>

‘Die gebruik van die pdigraaf om die lojalitiet en ealikheid van werknemers te bepad, bied die bykomende voordeel dat
dit as' n soort meganiese gewete optree wat die individu ontmoedig om aan oreelikheid toe te gee’ [ The use of the
polygraph to determine the loyalty and horesty of employees offers the alditiona advantage that it can function as a sort
of “mechanica conscience” which dissiades theindividual from succumbing to dishoresty.’]>

Therefore, two kinds of paygraph test are predominantly used in employment screening, and these
follow from the distinction between event-related and event-free situations. In cases where aparticular
event is at isae, the CQT is frequently used, as this test was spedficdly devised to ded with event-
related situations. However, despite being dightly better at detecting deception than the RIT, the CQT,
as was dated above, is not generally aacepted by researchers in the field, or by professional
psychaogists and psychophysiologists to be scientificdly sound or acaurate at detecting deception.

In cases where no particular event is at isuue and the am is to identify genera truthfulness or
deceptiveness in the examinee’'s responses, the RIT is most frequently used. Indeed, the RIT is
overwhelmingly the most widely used test in organizational settings.>* This test is used in employment
and pre-employment screening because it allows the examiner to ask questions abou a number of
different potential sources of dishoresty, whereas the CQT is geaed to asking questions abou spedfic
issues.

As mentioned above, empiricd reseach onRIT has proven it to be serioudly flawed and inaccurate.
Although there is some disagreement within scientific circles concerning the CQT, in the ase of the
RIT it isvirtually unanimously agreed that the test is of very little value. For example, David Raskin, a
known advocate of paygraph testing, says in a 1988review: ‘ Pre-employment polygraph screening in
the private sedor represents the worst case in terms of acairacy and the problems inherent in that type
of testing .>®

An additional, and very serious, problem with the use of either the CQT or RIT in employment
screening relates to what is known as the “base rate” problem. It is likely that the kinds of behaviours
that employment screening wishes to protect against occur with relatively low frequency in the
relevant popuation.>® For example, let us assume that the true propartion o applicant employees who
have stolen from any of their previous employers is 0.2, or 1 in 5 Let us assume further that the
acaracy rate of the polygraph test used to detect deception is 0.8 for bath guilty (deceptive) and
innocent (truthful) applicants (even though it is likely to be much lower than this). This means that the

likelihood of corredly classifying an innccent or truthful person in this situation is 0.5. That is, only

°2 Rossouw ‘ Poligrad: Bestuur se Vriend' at 56.
%% Our trand ation.
> Raskin ‘ Does Science Support Polygraph Testing?
%5 ibid.
% ibid.
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50 d every 100 innccent people will be wrrectly classified by the test, even though the test is
alegedly 80% or more acarate! This follows from a Bayesian probability formulation, and its
troul esome conclusions are well reaognised in many fields where the acarracy of testsis at issue.

The problem of the base-rate shoud na be underestimated. It leads David Raskin to comment as
follows (in 1986, before the Employee Polygraph Protection Act):

‘It is estimated that approximately two-milli on people each year are given employment polygraph testsin the United States
... even with the generous assumption of 85 percent average acuracy for [polygraph] tests, approximately 320 000 horest

people would be denied employment because of false pasitive errors.’®’

There is overwhelming consensus amongst scientists in the USA that polygraph tests canna be
used with any acceptable degree of confidence in employment screening situations. It is noteworthy
that this conclusion is shared by researchers who are known for advocating the use of the poygraph as
a lie detector in ather settings, and by reseachers who are known for their oppasition to amost all
uses of the polygraphin the physiological detection of deception.

The report to the US Congress by the Office of Techndogy Assessment - referred to above - was
shortly followed by the drafting of the Employee Polygraph Protection Act of 1983, and this has
virtually eliminated the use of the palygraph in employment screening in the USA.*® We believe that
due to the problematic scientific status, admisghbility as evidence in labour and aher non-criminal
disputes, and use in employment of the polygraphin the physiological detedion of deception that such

an act is also essential in South Africa

5 CONCLUSIONS

We have agued in this paper that the aurrent wave of enthusiasm in South Africafor poygraph-
based tests of deception is fundamentally misplacel. Polygraph tests of deception are offered as a
general panacea for fighting crime in South Africa in bah private and pubic sectors, where their
application includes disingenuities like blanket-screening employees, extrading confessions,
dismissing people who refuse to take the test, and selling insurance palicies at reduced premiums.

We have gone to some lengths to show that the scientific basis of the polygraph test is extremely
flimsy - it is based onan implausible theory and methoddogy, and the accuracy of the machine is in
considerable doult. The test may literally be no more acarate than tossing a win. The preponderance
of opinion in the research community, certainly, is that the test is not of an acceptable scientific
standard.

% ibid. at 104. Raskin assumes a base dishoresty rate of 0.2 in this instance.
% SeeRaskin, Honts & Kircher ‘The Scientific Status of Research on Polygraph Tedhniques: The Case For’.
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This paper is by no means the first pulicaion to draw attention to the lack of scientific aredibility
of the entire paygraph enterprise. We have cited many reseach papers and experiments in this article
where this has been demonstrated emphatically. It has also been noted by a number of CCMA
commisgoners, and by the court in Mahlangu v CIM Deltak, but the message has gone unheeded. In
fact, the use of the palygraph in employment settings has increased, and it seems that employers are
unlikely to voluntarily cease using the palygraph, just as they were loathe to in the USA in the 1970's
and 1980s. It also seems to us from an examination d 76 CCMA reports that it is difficult to regulate
the abuse of the test through regular chanrels - while some CCMA commissioners approach
polygraph-based evidence with great circumspection and thoroughness, many do nd, and onseveral
occasions some have alowed admisson d evidence from so-called expert-witness polygraphers that
is deddedly inaccurate and misleading.

The Employee Polygraph Protedion Act was introduced in 1988to provide statutory protedionin
the United States against the abuses of paygraph testing. It is nat within the ambit of this review to
provide athorough legal argument in favour of similar legislationin South Africa, but we believe that
this may be the remedy of choice Also, the introduction d a similar act in South Africamay be the
most efficient way to counter the misuse of paygraph testing. Scientific reseach has sown that the
polygraphtest has a near 50% false-positive rate, and this means that many employees have been - and
will be - falsely acased and dismissed on the basis of paygraph testing.
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