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OBJECTIVES

I. Pros & Cons on whether or not to take a polygraph…

II. How are Relevant Test Questions Formulated & by Whom?

III. What is an “Inconclusive”/”No Opinion” Test Result?

IV. Why is the Post-Test Interview More Important Than the Test Result?



PROS & CONS

How can we Choose… When we ASSUME this!



PROS & CONS
When Considering the Following:

 Suspect(s)

 Accused

 Witnesses and/or Criminal Informant(s)

 Victim(s)



SUSPECT(S)

PRO:
o Helps to gauge who’s involved & what may their involvement be
o May gain - Admissions & Confessions 
o Cost Time/Effective*

CON:
o If there’s involvement…the Spotlight is on THEM
o Admissions & Confessions may by obtained

UNCHARTED WATER:
 TITLE IX Investigations!
 Family/Custody-CYS/Sexual Harassment 



ACCUSED
PRO:
o May shed light on new information involving case
o Typically the Comm. does not engage unless exigent circumstances

CON:
o Could undermine Case

ILLUSTRATIONS:
1 (dating of injury)
2 (Det. SS)
3 (Wayne/Susq)

UNCHARTED WATER:
 ASSET FOREFEITURE & Proffer$ 



WITNESSES AND/OR CRIMINAL INFORMANT(S) 

PRO:

o Could aid the investigation - add Probable Cause

o Assist with Officer Safety   

CON:

o Could change the Direction of the Investigation 



VICTIM(S)
PRO:
o Comm. does NOT test victim(s) 
o May add Credibility to Victim

CON:
o Could undermine Case & have negative impact on Victim

ILLUSTRATIONS:
1 (recent + vs -)

UNCHARTED WATER:
 Civil Cases 



PROS & CONS

Other Things to Consider:

 Who’s the Examiner?

 When is the Polygraph Test being Implemented

ILLUSTRATION

1* cost/time effective (Cco)

UNCHARTED WATER:

 Discovery – Quality Control 



RELEVANT TEST QUESTION FORMULATION
Category Types of Relevant Questions:
1) Primary
2) Secondary

Who Determines the Relevant Test Questions?
 For the Comm.:
 Investigator
 District Attorney

 In the Private Sector:
 The person who hired them



RELEVANT TEST QUESTION FORMULATION
HOWEVER!

The Examiner has the Ultimate Decision on the wording of the test question 
to follow validated testing procedures/formats!



RELEVANT TEST QUESTION FORMULATION
What Dictates the Number of Relevant Test Questions?

 The Information that is trying to be Verified
 The Validated Test Format that Best Incorporates the Aforementioned

SOMETHING To CONSIDER:
 GAMESMANSHIP**

ILLUSTRATION
1** gamesmanship (TD case denial)



INCONCLUSIVE/NO OPINION TEST RESULT
Simply – for that Validated Test Format – Not enough Numeric data for a Definitive 
Test Result

What Causes That?
 Possible Examiner Error…Did the examiner do anything to mitigate that?
 Outside Influences***
 Examinee Not Testable
 Examinee employing Countermeasures/Purposely Non-Cooperative (PNC) 

ILLUSTRATIONS:
1 outside influences***



INCONCLUSIVE/NO OPINION TEST RESULT

If Not:

 Examiner Error

 Outside Influences

 Examinee (testable)

You Conduct a Post-Test Interview

 If Countermeasures/PNC

 You Conduct a Post-Test Interview

 Plus – Possible Consciousness of Guilt



WHY IS THE POST-TEST INTERVIEW MORE IMPORTANT 
THAN THE TEST RESULT?

First – let’s Discuss this Term!



DIFFERENTIAL SALIENCE



WHY IS THE POST-TEST INTERVIEW MORE IMPORTANT 
THAN THE TEST RESULT?

Post-Test Interviews HELP get an Understanding as to Why perhaps that 
person’s test result was DI-Deception Indicated or SR-Significant Responses.

ILLUSTRATION:

1 (13yr/#of times in bedroom)

HENCE:

The IMPORATNACE of Post-Test Interviews & GAMESMANSHIP!



QUESTIONS
Thank You!





In many but not all jurisdictions, the Frye standard has been superseded by the Daubert 
standard. States still following Frye include: California, Illinois, Maryland, Minnesota, 
New Jersey, New York, Pennsylvania, and Washington. Effective July 1, 
2013, Florida no longer adheres to the Frye standard. 









United States v. Lee, 315 F.3d 206 (3d Cir. 2003), cert. denied, 540 U.S. 858 
(2003).  Defendant pleads guilty to possession and transport of child pornography, and 
to enticing minor by computer to engage in sex.  District court conditions supervised 
release on defendant's submission to periodic polygraph exams.  Sentence 
affirmed.  Among other arguments, defendant contends polygraph exam is 
unnecessarily burdensome, because polygraph results would be inadmissible at any 
revocation hearing.  Actually, some courts have held polygraphs admissible following 
Daubert, but Third Circuit need not reach that issue now, because polygraph could still 
be used by probation officer to enhance defendant's supervision and treatment.  

Nawrocki v. Twp. of Coolbaugh, No. 01-1196 (3d Cir. Apr. 8, 2002) 
(unpublished).  Teacher #1 receives various anonymous threatening and pornographic 
letters, and teacher #2 is suspected of being their source.  School district arranges for 
polygraph of teacher #2, and polygrapher concludes that teacher #2 is responsible for 
letters.  Teacher #1 files criminal charges, but teacher #2 is acquitted.  Teacher #2 then 
brings malicious prosecution claims against teacher #1 under section 1983.  District 
court enters judgment as matter of law for teacher #1, in part because polygraph results 
supplied probable cause.  Admissibility affirmed.  Polygraph results were not admitted 
for their truth, but to show probable cause.  Although most appellate courts have 
continued to exclude polygraph evidence notwithstanding Daubert, district court did not 
err in admitting polygraph findings for this limited purpose. 
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COMMONWEALTH of Pennsylvania v. Keith O. SMITH, Appellant. 

Supreme Court of Pennsylvania. 

Petition for Allowance of Appeal Denied January 20, 1984. 

Michael A. DeFino, Philadelphia, for appellant. 

Robert B. Lawler, Assistant District Attorney, Philadelphia, for Com., appellee. 

Before CERCONE, P.J., and CAVANAUGH and WIEAND, JJ. 

WIEAND, Judge: 

On appeal from an order denying P.C.H.A. relief, Keith O. Smith asks us to review issues which, on direct 
appeal to the Supreme Court, were not decided, apparently because the issues had not been preserved 
for appellate review. Appellant makes this request by asking us to hold that contentions regarding the 
alleged involuntariness of his confession possessed arguable merit and that prior counsel, therefore, 
must have been ineffective for failing to preserve them for determination on direct appeal. 

Smith had been tried and convicted of robbery, conspiracy and murder of the second degree for his part 
in the holdup of a Philadelphia flower shop and the shooting of the proprietor. On direct appeal to the 
Supreme Court the conviction was upheld and the judgment of sentence was affirmed per curiam. See: 
Commonwealth v. Smith, 468 Pa. 375, 362 A.2d 990 (1976). A dissenting opinion, authored by Justice 
(now Chief Justice) Roberts, suggested that the majority had avoided reaching the merits of appellant's 
contention that his confession had been coerced by an inadequate understanding of his rights with 
respect to a polygraph examination because the issue had not been preserved in written post verdict 
motions. After his direct appeal had been denied, appellant filed a pro se P.C.H.A. petition, alleging that 
prior counsel had been ineffective for failing to preserve the issue deemed waived by the Supreme Court. 
Counsel was appointed to file an amended petition, which contained the additional contention that prior 
counsel had been ineffective in failing to preserve for review the assertion that appellant's confession was 
involuntary because of undue pre-arraignment delay, in violation of Commonwealth v. Futch, 447 Pa. 
389, 290 A.2d 417 (1972). At a hearing on the amended petition, the representative of the 
Commonwealth stipulated that the issues which appellant wished to raise in post conviction proceedings 
had not been preserved by prior counsel in post verdict motions. However,  
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there was otherwise no attempt to show that prior counsel had rendered constitutionally 
ineffective assistance. The P.C.H.A. court dismissed the petition, and Smith appealed. 

After appellant had been arrested and had waived his Miranda rights, he was asked if he was willing to 
submit to a polygraph examination. Although warned at least twice of his right to remain silent and make 
no statement, he unhesitatingly agreed to take the examination and signed a written consent form.1 
During a pre-polygraph interview, appellant confessed to his participation in the robbery but denied that 
he had shot the proprietor. No polygraph examination was thereafter conducted. During a pre-trial 
suppression hearing, in which appellant's confession was found to be voluntary, appellant contended, as 
he now does on appeal from the denial of P.C.H.A. relief, that the threatened use of the polygraph was 
coercive and that, therefore, his confession was involuntary and should have been suppressed. He 



argues specifically that he should have been warned (1) that the taking of the polygraph test was not 
mandatory; (2) that the results of the test were not admissible as evidence in a court; and (3) that a 
favorable test result would not necessarily require the police to release him from custody. These 
instructions, he urges us to hold, must be given in addition to Miranda warnings whenever questioning of 
a suspect takes place in a polygraph situation. 

The polygraph has been acknowledged by the courts of this Commonwealth to be a valuable tool in the 
investigative process. See: Commonwealth v. Hernandez, 498 Pa. 405, 415, 446 A.2d 1268, 1273 
(1982); Commonwealth v. Smith, 487 Pa. 626, 631, 410 A.2d 787, 790 (1980); Commonwealth v. 
Blagman, 458 Pa. 431, 435-436, 326 A.2d 296,  
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298-299 (1974). Its use does not per se render a confession involuntary. 
Commonwealth v. Jones, 341 Pa. 541, 548, 19 A.2d 389, 393 (1941); Commonwealth 
v. Hipple, 333 Pa. 33, 39, 3 A.2d 353, 355-356 (1939). See: Thompson v. Cox, 352 F.2d 
488 (10th Cir. 1965); United States v. McDevitt, 328 F.2d 282 (6th Cir. 1964). A 
confession is not involuntary merely because it was made in anticipation of, during, or 
following a polygraph examination. See: 89 ALR3d 236, and cases there gathered. In 
Pennsylvania, an inculpatory statement made during a pretest interview was held 
admissible in Commonwealth v. Cain, 471 Pa. 140, 146, 369 A.2d 1234 (1974) (Opinion 
of Eagen, J., in support of affirmance). Other decisions have impliedly found Miranda 
warnings adequate, for they have permitted evidentiary use of confessions when they 
have been made voluntarily in polygraph settings. See also: Commonwealth v. 
Hernandez, supra; Commonwealth v. Hitson, 482 Pa. 404, 393 A.2d 1169 (1978); 
Commonwealth v. Dussinger, 478 Pa. 182, 386 A.2d 500 (1978) (plurality opinion); 
Commonwealth v. Cunningham, 471 Pa. 577, 370 A.2d 1172 (1977); Commonwealth v. 
Cain, supra; Commonwealth v. Johnson, 467 Pa. 146, 354 A.2d 886 (1976); 
Commonwealth v. Jones, 457 Pa. 423, 322 A.2d 119 (1974); Commonwealth v. 
Blagman, supra; Commonwealth v. Marabel, 445 Pa. 435, 283 A.2d 285 (1971); 
Commonwealth v. Camm, 443 Pa. 253, 277 A.2d 325 (1971), cert. denied, 405 U.S. 
1046, 92 S.Ct. 1320, 31 L.Ed.2d 589 (1972). In Wyrick v. Fields, 459 U.S. 42, 103 S.Ct. 
394, 74 L.Ed.2d 214 (1982), the defendant, a soldier accused of rape, gave an 
inculpatory statement to investigators after being confronted with the results of a 
polygraph test showing his answers to be untruthful. The Court of Appeals granted 
habeas corpus relief on grounds that appellant's waiver of counsel had not been 
voluntary. The Supreme Court reversed. The defendant had been informed of his 
Miranda rights and had signed a written waiver thereof. This was sufficient to 
demonstrate a voluntary waiver. See also: Keiper v. Cupp, 509 F.2d 238 (9th Cir. 1975); 
People v. Mason, 29 Ill.App.3d 121, 329 N.E.2d 794 (1975); Grey v. State, Ind., 404 
N.E.2d 1348 (1980); State v. Bowden, 342 A.2d 281 (Me. 1975); Lee v. State, 338 
So.2d 395 (Miss. 1976); State v. Clifton, 271 Or. 177, 531 P.2d 256 (1975); McAdoo v. 
State, 65 Wis.2d 596, 223 N.W.2d 521 (1974). 

There are no Pennsylvania decisions which have held Miranda warnings inadequate to insure 
voluntariness of a confession given during a pre-polygraph interview.2 If a suspect freely agrees to submit 
to a polygraph examination, as did the appellant in the instant case, there would seem to be no reason for 
holding Miranda warnings inadequate. Not only do such warnings advise the suspect that he has a right 
to remain silent and answer no questions, but they also instruct him regarding his right to consult counsel. 



Where an accused voluntarily confesses despite such warnings, his confession will not be rendered more 
voluntary because a consent to take a polygraph examination was accompanied by warnings that the 
results of the test have no evidentiary value and that his immediate release will not depend thereon. 

Moreover, if a later judicial decision were to impose a requirement for warnings such as appellant 
suggests, it would not follow that his counsel had been ineffective for failing to preserve and present such 
an argument in post trial motions. Counsel is presumed to be effective. Commonwealth v. Miller, 494 Pa. 
229, 233, 431 A.2d 233, 235 (1981); Commonwealth v. Strickland, 306 Pa.Super. 516, 526, 452 A.2d 
844, 849 (1982); Commonwealth v. Norris, 305 Pa.Super. 206, 209-10, 451 A.2d 494, 496 (1982). He will 
not be deemed ineffective because he fails to predict and/or argue all possible future developments in the 
law. See: Commonwealth v. Arthur, 488 Pa. 262, 268 n. 3, 412 A.2d 498, 501 n. 3 (1980), cert. denied, 
449 U.S. 862, 101 S.Ct. 166, 66 L.Ed.2d 79 (1980); Commonwealth v. Triplett,  
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476 Pa. 83, 89, 381 A.2d 877, 881 (1977); Commonwealth v. McCloud, 312 Pa.Super. 
29, 42, 458 A.2d 219, 225 (1983); Commonwealth v. Warren, 307 Pa.Super. 221, 224, 
453 A.2d 5, 7 (1982); Commonwealth v. Brinton, 303 Pa.Super. 14, 18-19, 449 A.2d 54, 
57-58 (1982). The law at the time of appellant's trial and at the time of filing post trial 
motions did not require that, in order to be voluntary, a confession during a pre-
polygraph examination be preceded by warnings in addition to those required by the 
Supreme Court in Miranda.3 Thus, counsel cannot be held ineffective for failing to 
preserve the absence of additional warnings in post trial motions. 

Appellant's contention that his confession was the product of pre-arraignment delay is wholly lacking in 
merit.4 The rule in Commonwealth v. Futch, supra, now embodied in Pa.R.Crim.P. 130(a), has resulted in 
a threeprong test for determining when delay will mandate exclusion of inculpatory evidence. "The delay 
must be unnecessary; evidence that is prejudicial must be obtained; and the incriminating evidence must 
be reasonably related to the delay." Commonwealth v. Smith, supra 487 Pa. at 630, 410 A.2d at 789-790, 
quoting Commonwealth v. Williams, 455 Pa. 569, 572, 319 A.2d 419, 420 (1974). The only time period 
relevant to this determination is the amount of time "the accused is in custody up until the incriminating 
evidence is obtained. It would be ludicrous to suggest that the time following the statement was related to 
its procurement." Commonwealth v. Smith, supra 487 Pa. at 631, 410 A.2d at 790. See: Commonwealth 
v. Van Cliff, 483 Pa. 576, 587, 397 A.2d 1173, 1179 (1979), cert. denied, 441 U.S. 964, 99 S.Ct. 2412, 60 
L.Ed.2d 1070 (1979); Commonwealth v. Goodwin, 460 Pa. 516, 527-528, 333 A.2d 892, 897 (1975); 
Commonwealth v. Futch, supra 447 Pa. at 394, 290 A.2d at 419. Furthermore, it is now settled that time  
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devoted to a polygraph examination, when agreed to by the accused and administered 
promptly thereafter, will not be considered "unnecessary delay." Commonwealth v. 
Hernandez, supra 498 Pa. at 415, 446 A.2d at 1273; Commonwealth v. Smith, 487 Pa. 
at 631, 410 A.2d at 790; Commonwealth v. Hitson, supra 482 Pa. at 407, 393 A.2d at 
1171; Commonwealth v. Blagman, supra 458 Pa. at 436, 326 A.2d at 299. 

Appellant was arrested at or about 7:30 p.m. on May 5, 1974. His pre-polygraph interview commenced at 
9:20 p.m., after he had been processed and warned of his Miranda rights and had signed a consent to 
submit to a polygraph examination. He began to give a statement, was warned again of his rights to 
remain silent and to have counsel present, and confessed at or about 9:40 p.m., less than two and a half 
hours after his arrest. The confession was thereafter reduced to writing and signed by appellant at 11:00 
p.m., three and a half hours after arrest. The suppression court's finding that there had been no 
unreasonable delay, therefore, was fully sustained by the record, and a contrary contention in post verdict 



motions would have been frivolous. Counsel was not ineffective for failing to preserve this issue for 
appellate review. 

Order affirmed. 

FOOTNOTES 

 
1. The written consent provided as follows: I, Keith Smith, do hereby voluntarily and willingly, submit to a 
lie detector examination in order to show, if possible, the truth and honesty of my statements, and I 
hereby release the Philadelphia Police Department, and the examiner, . . . from any and all claims 
resulting from, or arising out of this examination.  
2. Appellant has not cited a decision from any jurisdiction which holds that the Constitution requires 
additional warnings where a confession is given in connection with a polygraph test. Instead, he relies on 
dicta appearing in United States v. Little Bear, 583 F.2d 411 (8th Cir. 1978) and Hunter v. State, 590 P.2d 
888, 901 (Alaska 1979). He also relies upon the dissenting opinion of Justice Roberts in Commonwealth 
v. Smith, supra.  
3. Miranda v. Arizona, 384 U.S. 436, 86 S.Ct. 1602, 16 L.Ed.2d 694 (1966).  
4. Appellant was arrested in 1974, prior to the decision in Commonwealth v. Davenport, 471 Pa. 278, 370 
A.2d 301 (1977), where the Supreme Court first enunciated the six hour rule.  

 



Consciousness of Guilt 

Virtually all United States courts, so long as a proper evidentiary foundation is made, permit evidence of 

conduct that indicates the consciousness of guilt by the defendant. The basis of admissibility of such 

evidence is that certain post‐criminal act behavior is probative of a guilty mind. Behavior that maybe 

indicative of a “guilty mind” encompasses a wide range of acts, including but not limited to flight, 

concealment or destruction of evidence, alteration of appearance, attempted suicide, intimidation or 

bribes of prosecution witnesses or prosecutors, and use of false identification or aliases. Evidence, 

Criminal Cases‐Consciousness of Guilt, 29Am.Jur.2d§318(2018). 



Curriculum Vitae 

•. CID Special Agent since 1972 
34 yrs investigative experience, 20 yrs as examiner. 

• Federally Certified Polygraph Examiner 

• 3 Term Past President, American Polygraph Association 

• Trained - DOD Polygraph Institute & UV A - FBI Advanced 
Course. 

• B.S. Criminal Justice - MA, Management 

• Polygraph Lectures to Secret Service, CIA, DEA, Mexican 
Govt, Canadian Govt., DOD Polygrapb Institute, AP A and 
AAPP, various Stat~ Associations, US Army JAG School 



Utility - How ph Stacks Up 

• Widacki, Jan & Horvath, 
- Journal of Forensic Science 23 
- Relative Utility and Validity of the Po 

Three Other Common Methods of ....... J L.a. ......... '''''''' 

Technique and 
stigation 

- 80 subjects/20 groups of 4 (3 innocen 
Correct Error Incl 

• Polygraph 18 1 1 950/0 

• Handwriting 17 1 2 94% 

• Eyewitness 7 4 9 640/0 

• Fingerprints 4 0 16 100% 

• Deliver envelope, sign for package with disguised signature 
eyewitness, steal item in package and lie to polygraph V.i) .. "·"''''''''''''' 

• NOTE: Fingerprints were of poor quality 



What is a Polygraph? 

• The term ''polygraph'' literally means "many writings." 
The name refers to the manner in which selected 
physiological activities are simultaneously recorded 

• First used in 1906 by Sir James Mackenzie, afamous 
heart specialist in London, UK 

• First admitted as evidence in a assault trial, 2 Feb 1935, 
State (WI) v Loniello & Grignano (Leonard Keeler ran the 
test) 

• First used in military criminal case in the "Hess Crown 
Jewels" theft Case in 1948. 



Polygraph History 
• The polygraph is not an invented instrument but a 

compilation of several well established medical & 
psychological recording tools used over 100 years . . 
-. 1875 - Angelo Mosso -Scientific Cradle 

- 1895 - Cesare Lombroso - Hydrospygmograph 

- 1897 - A. Sticker - Galvanic skin phenomenon 

- 1906 - Sir James Mackenzie - Ink Polygraph 

- 1907 - S. Veraguth - Sweat gland activity 

- 1914 - Vittorio Benussi - Respiration 

- 1918 - Harold Burt - Inspiration/Exhalation 

- 191 7 - William Marston - Discontinuous BP 



--------------------------------------------------------------------

Polygraph Theory 
• One of the more commonly accepted theories is that an 

examinee's fear of detection produces a measurable 
physiological reaction that can be recorded when the 
examinee responds deceptively. There are over a dozen 
other theories that also support this psychophysiological 
reaction to deception. 

• Psychological Set 
• Salience - Gravitation towards that which is most immediately 

important 

• Cognitive Dissonance - Anxiety resulting from inconsistency 
between one's beliefs and one's actions 

• All incorporate the Fear of Detection 



What is Psychological Set 

• "From all the energies about us, our sense organs 
select only certain ones. The others are tuned 
out just as effectively as we tune out the voice of 
one speaker on the radio so that we may hear that 
of another. 

•.... Although several stimuli compete, only those 
fitting the need of the moment are selected." 

Floyd L. Ruch, Psychology and Life 1948 



What is Psychological Set 

• "Selective Attention - When the mind takes in 
only some of the information it is exposed to, it is 
engaging in selective attention. Selective attention 
is an indispensable adaptive function. We cannot 
possibly attend to, let alone process, all the 
information that impinges on our faculties at any 
given moment. So, we focus on that which seems 
to us most important and filter out the rest." 

Abnonnal Psychology Botzin, et al 1993 



Reticular Activating System 
(RAS) 

Relevant 

) 

.. nOise 



What is Psychological Set 
• "Double-Bind Effect: A situation constructed 

where only two escapes are obvious (other options 
are logically possible, but not allowed). For 
example, you can be truthful or you can lie; this 
restricts your obvious choices to only two - a 
double-bind." 
- Would prefer to tell the truth but not allowed 
- Talked out of truth and encouraged to lie 

Psychological Set: Its Origin, Theory and Application Polygraph, Vol 30, 196 
James Matte & Robert Grove 



What is Psychological Set 
• Cognitive Dissonance: Set choices are not just 

based on the options available; choices are also 
influenced by the stakes involved in each choice. 

• Based upon the link between the belief about a 
specific event and the threat of abandoning that 
belief, creating a conflict resolved by outside 
issues, not the specific issue. 
- Innocent believes he has come to be honest 
- Comparison questions create belief dissonance 

Psychological Set: Its Origin, Theory and Application Polygraph, Vol 30, 
196 James Matte & Robert Grove 



Polygraph Procedure 

• Pre-test interview phase 

• Data collection phase 

• Data analysis phase 

• Post-test interview - NDI Release 



Pre-test Interview 
• Rights Advisement 
• Polygraph Statement of Consent 
• Collection of Biographical & Medical Info 

- Fitness to test 
- Family, health and school/work history 

• Instrumentation 
- Explanation of components, physiology and "FFF" 

• Review of case facts 
- Ensure validity of questions 
- Reduce anxiety, anger and emotional baggage 

• Question Review 
- Re-enforce psychological set 



Data Collection Phase 

• Attachment of the Components 
- Pneumograph Assembly 

- Electro-dermal sensors 

- Cardio cuff 

• Acquaintance Test (numbers test) 

• Administration of the Polygraph 
- Usually 3-4 charts 



Data Analysis 

• Conduct numeric analysis 
- 7 position scale 

• Assign values of + or - 1,2, or 3 to each comparison group 
(relevant vs. comparison) 

- 3 position scale 
• Assign values of + or - to each comparison group (relevant vs. 

comparison) 

• Objective Scoring 
- Measure each component line length 

- Assign value from table 

- Determine score 



Polygraph Conclusions 

• "DI" Deception Indicated 

• "NDI" No Deception Indicated 

• "No Opinion" (AKA: Inconclusive) 

People are not inconclusive polygraph 
charts sometimes are! 



What is an "Inconclusive" 

• A lack of valid data upon which to form an 
accurate opinion. 
- No different from fingerprints 

- No different from DNA 

- No different from witness descriptions 

PER SONALITY 



No Deception Indicated 

Spot 1 Spot 2 Spot 3 

D Comparison 
Questions 

II Relevant Questions 



~ @@@ ~M@Uili)D[fl)@@~ @@% [Q)~ ~@~@ 
@@@ ~[Q)~ . @@@ [Q)~ 



"Bell Curve" Distribution 

50% 500/0 

NDI 

1000/0 



Symmetric Distribution 



Asymmetric Distribution 
"01" 

NDI 



Types of Questions 

• Four basic question types used in specific 
issue polygraph testing. Two are analyzed 
for the detection of deception. 
- Irrelevant Questions 

- Relevant Questions 

- Comparison Questions 

- Symptomatic Questions 



Relevant Questions 

• A question asked during a polygraph 
examination that pertains directly to the 
matter under investigation for which the 
examinee is being tested. 
-. The more physical the better! 

- The less abstract the better! 

- The simpler the better 



Relevant Questions 

• Address the primary issue 

• Test direct involvement 

• Use an action verb to describe the act 
committed 

• Generally requires a "No" answer. 
- Exception for "victim" 



Example Relevant Questions 
• Did you steal that computer? 
• Did vou strike that man with that hammer? 

• 

• Did you make any of the writings on that 
check? 

• Did vou shoot that man? 
• 

• Did you set fire to that building? 
• Did you use any cocaine while in that house? 
• Did you personally receive any money for 

awarding that contract? 



Comparison Questions 
• In most specific issue polygraph testing formats, it 

is a test question that is a "Probable Lie." A 
"probable lie" is the denial of a misdeed that a 
person has more than likely engaged in, 
participated in or has considered. 

• It is a question for which the physiological 
. response is designed to be compared to the 
physiological response of the relevant question. 

• Generally separated from the relevant issue by 
time or situation 



Example Comparison 
Questions 

• Before 2002, did you ever [steal from] [lie to] 
anyone who placed their trust in you? 

• Between your 12th and 21 st birthday, did you ever 
steal anything at all you haven't told me about? 

• Did you ever provide false information on any 
official document? 

• Prior to this year, did you ever participate in a 
sexual act you would be likely to lie about? 



Accuracy 

• American Polygraph Association 0'0129,2000, No 3) 

• The National Academy for Scientific Investigative 
Study conducted a Field Validity Study of 3009 
confirmed federal polygraph tests from 1998 and 
1999. The study found examiners correctly 
identified 100% ofNDI examinees and 99.5% of 
DI examinees, excluding Inconclusive results * . 
*94.80/0 NDI / 90.50/0 DI with inconclusive results included 



Accuracy 
"PhilUp Crewson Study" 

A review of literature published between1986 and 2001 was conducted to 
evaluate studies reporting the accuracy and reliability of screening and 

diagnostic tests in polygraph,medicine, and psychology. Data for 198 
studies were collected from 145 articles. Accuracy estimates are the 

combined average of sensitivity and specificity across all studies found 
within a particular category (1.00 = 100% accuracy) . 

• .; ccurac'l 

Diagnosl!!kc 

SCi~eenin;;J 

0.50 fL60 0.70 O.BO 0.90 ~I on ........... 

iii Psychology CI Medicine II Polygraph 



Accuracy of Various Diagnostic Tools 

The average accuracy reported for 37 diagnostic 
polygraph studies (specific issue) was similar to 

MRI (17 studies) 

CT (19 studies) 

Ultrasound (38 studies) 

MMPI (17 studies) 

Poly graph 

CT 

US 

Plain Film 

05D 0.60 0.70 0.80 0.90 c.OO 

MMPI had the lowest reported accuracy. 



Diagnostic Accuracy by Target Condition 

[::iagnostic A.ccuraoj by Target Ccncitl::Jn 

Acute Appendicitls-CT 

Brain Turmr 

carotic p..rter~ Disease 

p..cu:e Appendicitis-US 

Breast Cancer-US 

Deception-Poly graph 

~~---r--~--~ 

~~---r--~~ 

050 0.60 0.70 0.80 0.90 1.00 



Conclusion 

"The level of accuracy and agreement reported 
in the polygraph literature is consistent with the 

medical and psychological literature." 

Executive Summary A Comparative Analysis of 
Polygraph with other Screening and Diagnostic Tools 
National Polygraph Consultants, Inc. 

htlp:llwww.nationalpolygraphconsultants.comlexecSummary.pdf 



Problem with Polygraph Research 

• Polygraph involves human interaction 
- Every human is different 
- Every polygraph examiner is different 
- Every issue is different 

• Real life reactions differ from the laboratory 
- Fear of detection is difficult to replicate in the lab 
- Real life involves 

• Anger 
• Fear 
• Social stigma 
• Outside influences 



Accuracy 
• 80 research projects published since 1980 

• 6,380 polygraph examinations or sets of charts from examinations 
• 12 studies of the validity of field examinations, following 2, 174 field 
examinations providing an average accuracy of 98%. 

• Researchers conducted 11 studies involving the reliability of 
independent analyses of 1,609 sets of charts from field examinations 
confirmed by independent evidence providing an average accuracy of 
92%. 

• Researchers conducted 41 studies involving the accuracy of 1,787 
laboratory simulations of polygraph examinations, producing an 
average accuracy of 80%. 

·Researchers conducted 16 studies involving the reliability of 
independent analyses of 810 sets of charts from laboratory simulations 
producing an average accuracy of 81 %. 



What do they all have in common? 

• Medical tests 

• Psychological tests 

• Vision tests 

• Hearing tests 

• Academic tests 

• Polygraph tests 

Accuracy depends upon the skill of the examiner 
and the cooperation of the examinee 
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Cou ntermeasu res 

Can the test be beaten? How do you do it? 
- Spontaneous Countermeasures (Occur often) 

• Ineffective but used by both DI & NDI people 

• Usually obvious, usually late and often exaggerated! 

- Physical Countermeasures (Most often taught) 
• Usually delayed 

• Over reactive - difficult to control - exaggerated 

• Movement sensors and new algorithms very effective at detection 

- Mental Countermeasures (Difficult to master) 

- Drugs -None known to differentiate between comparison 
and relevant questions 
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Real Reactions v. Countermeasures 



Polygraph & Military Court 
• I doubt, though, that the rule of per se exclusion is wise, 

and some later case might present a more compelling 
case for introduction of the testimony than this one 
does. Though the considerable discretion given to the trial 
court in admitting or excluding scientific evidence is not a 
constitutional mandate, see Daubert v. Merrell Dow 
Pharmaceuticals, Inc., 509 U.S. 579, 587 (1993), there is 
some tension between that rule and our holding today. 
And, as Justice Stevens points out, there is much . 
inconsistency between the Government's extensive use 
of polygraphs to make vital security determinations 
and the argument it makes here, stressing the 
inaccuracy of these tests. 

Consenting - Kennedy J. 
SUPREME COURT OF THE UNITED STATES 

US v. Scheffer 



Polygraph & Military Court 
• The stated reasons for the adoption of Rule 707 do not rely on any special 

military concern. They merely invoke three interests: (1) the interest in 
excluding unreliable evidence; (2) the interest in protecting the trier of 
fact from being misled by an unwarranted assumption that the 
polygraph evidence has "an aura of near infallibility"; and (3) the 
interest in avoiding collateral debates about the admissibility of particular 
test results. 

• It seems clear that those interests pose less serious concerns in the military 
than in the civilian context. Disputes about the qualifications of the 
examiners, the equipment, and the testing procedures should seldom 
arise with respect to the tests conducted by the military. Moreover, 
there surely is no reason to assume that military personnel who 
perform the fact-finding function are less competent than ordinary 
jurors to assess the reliability of particular results, or their relevance to 
the issues. Thus, there is no identifiable military concern that justifies 
the President's promulgation. of a special military rule that is more 
burdensome to defendants in military trials than the evidentiary rules 
applicable to the trial of civilians. 

Stevens, J., dissenting 
SUPREME COURT OF THE UNITED STATES 

US v. Scheffer 



 

 

 

 



 

 

 



 

 

 



 



Brief History of the Polygraph 

Since the dawn of civilization, mankind has sought ways to distinguish truthfulness from 
lying in those individuals suspected of criminal wrongdoing. Various inventive techniques for 
the verification of truth and the detection of deception have been tried over the centuries, 
many of these being ridiculous and cruel. Despite their primitiveness, each technique was 
based on the assumption that some form of physiological reaction occurred within a person 
when confronted with certain stimuli regarding a specific event under investigation, and that 
this physiological reaction would, in turn, be manifested in certain recognizable external 
symptoms that were indicative of honesty or deception. 

Polygraphy — the science of truth verification based upon psychophysiological analogues — is 
barely 100 years old. 

In 1730, British novelist Daniel Defoe wrote an essay entitled "An Effectual Scheme for the 
Immediate Preventing of Street Robberies and Suppressing all Other Disorders of the 
Night", wherein he recommended that taking the pulse of a suspicious fellow was a 
practical, effective and humane method for distinguishing truthfulness from lying. Defoe's 
was an early and insightful suggestion to employ medical science in the fight against crime. 

In 1878, science first came to the aid of the truthseeker through the research of Italian 
physiologist Angelo Mosso. It was then that Mosso used an instrument called 
a plethysmograph in his research on emotion and fear in subjects undergoing questioning 
and he studied the effects of these variables on their cardiovascular and respiratory 
activity. Mosso studied blood circulation and breathing patterns and how these changed 
under certain stimuli. The use of the plethysmograph revealed periodic undulations or 
waves in a subject's blood pressure caused by the respiratory cycle in response to certain 
stimuli. Angelo Mosso was the first scientist to report on experiments in which he observed 
that a person's breathing pattern changed under certain stimuli, and that this change, in 
turn, caused variations in their blood pressure and pulse rate. 

Although not for the purpose of detecting deception, Sir James Mackenzie, M.D., 
constructed the clinical polygraph in 1892, an instrument to be used for medical 
examinations with the capability to simultaneously record undulated line tracings of the 
vascular pulses (radial, venous and arterial), by way of a stylus onto a revolving drum of 
smoked paper. 

Until the end of the 19th century, no measuring device for the detection of deception had 
ever been used. The first use of a scientific instrument designed to measure physiological 
responses for this purpose came in 1895 when Italian physician, psychiatrist and pioneer 
criminologist Cesare Lombroso modified an existing instrument called 
a hydrosphygmograph and used this modified device in his experiments to measure the 
physiological changes that occurred in a crime suspect's blood pressure and pulse rate 
during a police interrogation. 

Notably, Lombroso's early device for measuring pulse rate and blood pressure is similar to 
the cardiosphygmograph component of the contemporary polygraph. Although Cesare 
Lombroso did not invent the hydrosphygmograph, he is accorded the distinction of being the 
first person to have used the instrument successfully as a means for determining 
truthfulness from deception in crime suspects. On several occasions, he used the 
hydrosphygmograph in actual cases to assist the police in the identification of criminals. 



In 1906, Sir James Mackenzie refined his clinical polygraph of 1892 when he devised 
the clinical ink polygraph with the help of Lancashire watchmaker, Sebastian Shaw. This 
instrument used a clockwork mechanism for the paper-rolling and time-marker movements 
and it produced ink recordings of physiological functions that were easier to acquire and to 
interpret. Interestingly, it has been written that the modern polygraph is really a 
modification of Dr. Mackenzie's clinical ink polygraph. 

In 1914, Italian psychologist Vittorio Benussi discovered a method for calculating the 
quotient of the inhalation to exhalation time as a means of verifying the truth and detecting 
deception in a subject. Using a pneumograph — a device that recorded a subject's breathing 
patterns — Benussi conducted experiments regarding the respiratory symptoms of lying. He 
concluded that lying caused an emotional change within a subject that resulted in detectible 
respiratory changes that were indicative of deception. 

Dr. William Moulton Marston, an American attorney and psychologist, is credited with 
inventing an early form of the lie detector when, in 1915, he developed the discontinuous 
systolic blood pressure test which would later become one component of the modern 
polygraph. Dr. Marston's technique used a standard blood pressure cuff and a stethoscope 
to take intermittent systolic blood pressure readings of a suspect during questioning for the 
purpose of detecting deception. 

In 1921, John A. Larson, a Canadian psychologist employed by the Berkeley Police 
Department, in California, developed what many consider to be the original lie 
detector when he added the item of respiration rate to that of blood pressure. He named his 
instrument the polygraph — a word derived from the Greek language meaning many 
writings — since it could read several physiological responses at the same time and 
document these responses on a revolving drum of smoked paper. Using his polygraph, John 
A. Larson was the first person to continually and simultaneously measure changes in a 
subject's pulse rate, blood pressure and respiratory rate during an interrogation. His 
polygraph was used extensively, and with much success, in criminal investigations. 

In 1925, Leonarde Keeler, who had gained firsthand experience in polygraph interrogations 
as a result of working with John A. Larson at the Berkeley Police Department, worked to 
devise a polygraph that used inked pens for recording the relative changes in a subject's 
blood pressure, pulse rate and respiratory patterns, thus eliminating the need for smoking 
the paper and then preserving it with shellac. 

In 1926, the Keeler Polygraph came on the market as the new and improved lie detector, an 
enhanced version of John A. Larson's polygraph. 

In 1938, Leonarde Keeler further refined the polygraph when he added a third physiological 
measuring component for the detection of deception — the psychogalvanometer — a 
component that measured changes in a subject's galvanic skin resistance during 
questioning, and in doing so, thus signaling the birth of the polygraph as we know it today. 

In 1939, Leonarde Keeler patented what is now understood as the prototype of the modern 
polygraph — the Keeler Polygraph. Today, Leonarde Keeler is known as the father of 
polygraph. 

In 1947, John E. Reid, a lawyer from Chicago, Illinois, developed the Control Question 
Technique (CQT), a polygraph technique that incorporated control questions (comparison) 
which were designed to be emotionally arousing for non-deceptive subjects and less 



emotionally arousing for deceptive subjects than the relevant questions previously used. 
The Control Question Technique (CQT) replaced the Relevant/Irrelevant Question 
Technique (RIT) which used relevant or irrelevant questions during a polygraph 
examination. The Reid Control Question Technique was a major breakthrough in polygraph 
methodology. 

In 1948, Leonarde Keeler founded the world's first polygraph school — the Keeler Polygraph 
Institute — in Chicago, Illinois. 

In 1960, Cleve Backster, building upon the Reid Control Question Technique, developed 
the Backster Zone Comparison Technique(ZCT), a polygraph technique which primarily 
involved an alteration of the Reid question sequencing. 

Cleve Backster also introduced a quantification system of chart analysis, thus making it 
more objective and scientific than before. This system for the numerical evaluation of the 
physiological data collected from the polygraph charts has been adopted as standard 
procedure in the polygraph field today. 

Since 1962, the study of the use of computers in the physiological detection of deception 
has progressed through several phases. 

In the late 1970s, Dr. Joseph F. Kubis, of Fordham University in New York City, was the first 
researcher to use potential computer applications for the purpose of polygraph chart 
analysis. 

During the 1980s, research was conducted on computerized polygraph at the University of 
Utah by Drs. John C. Kircher and David C. Raskin and, in 1988, they developed 
the Computer Assisted Polygraph System (CAPS), which incorporated the first algorithm to 
be used for evaluating physiological data collected for diagnostic purposes. 

In 1992, the polygraph made its official entrance into the computer age. 

In 1993, statisticians Dr. Dale E. Olsen and John C. Harris at Johns Hopkins University 
Applied Physics Laboratory, in Maryland, completed a software program called PolyScore, 
which used a sophisticated mathematical algorithm to analyze the polygraph data and to 
estimate a probability or degree of deception or truthfulness in a subject. 

PolyScore 3.0 Polygraph Software was developed by analyzing the data from polygraph 
examinations administered in 624 real criminal cases in which 303 suspects were non-
deceptive and 321 suspects were deceptive. 

In 2003, PolyScore 5.1 Polygraph Software was developed by analyzing the data from 
polygraph examinations administered in 1,411 real criminal cases provided by the United 
States Department of Defence Polygraph Institute for study and comparison purposes. 

PolyScore is a computerized polygraph chart scoring algorithm that uses statistical 
probability to arrive at truthfulness or deception. It has been shown that validated 
algorithms have exceeded 98 per cent in their accuracy to quantify, analyze and evaluate 
the physiological data collected from polygraph examinations administered in real criminal 
cases. 



In 2003, the U.S. Department of Energy commissioned a review committee of The National 
Academy of Sciences to study the scientific evidence on the polygraph. In this endeavour, 
the committee sifted through existing evidence in the polygraph research literature and did 
not conduct any new laboratory or field research on polygraph testing for, as they clearly 
reported, real-world conditions are difficult — if not impossible — to replicate in a mock-crime 
setting or a laboratory environment for the purpose of assessing polygraph effectiveness.  

The review committee of The National Academy of Sciences concluded that, although there 
may be alternative techniques to polygraph testing, none can outperform the polygraph, nor 
do any of these yet show promise of supplanting the polygraph in the near future. 

Withstanding more than a century of research, development and widespread use, the 
polygraph test remains the most effective means of verifying the truth and detecting 
deception. 
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Treatment of Sex Offenders: Strengths and Weaknesses in Assessment and 
Intervention. Polygraph Testing Of Sex Offenders*

Don Grubin

breaching a number of basic ethical principles 
relating to autonomy and non-malfeasance 
(Chaffin, 2011; Cross & Saxe, 2001; Meijer et 
al, 2008), and, common to all critical commen-
taries, lacks research to show that it is effec-
tive (Rosky, 2013).  

To what extent, then, does PCSOT 
make a positive contribution to sex offender 
treatment and management, a question some-
times simplified to, ‘does it work?’  As a first 
consideration, it must be able to differenti-
ate truth telling from deception reliably, and 
it should facilitate the disclosure of clinically 
relevant information.  If it meets these require-
ments, it then needs to be demonstrated that 
in doing so it has a beneficial impact on treat-
ment and/or management.  But even if PC-
SOT does ‘work’ in this way, if in the process it 
crosses ethical or legal red lines then it would 
be hard to justify continued reliance on it.

Polygraph Testing

As indicated above, there are two pri-
mary outputs from a polygraph test, each of 
which complements the other.

The first, and what people usually as-
sociate with polygraph testing, is test outcome, 
that is, whether an examinee ‘passes’ or ‘fails’ 
the test.  Although the focus is typically on 
‘lie detection,’ determination of truthfulness is 
equally important.  In order to shift attention 
away from the polygraph as a ‘lie detector,’ 
therefore, many practitioners now refer to it 
as a means of ‘credibility assessment’ (Raskin 
et al, 2014).  The fundamental questions here, 
of course, are how accurate polygraphy is in 
detecting deception and confirming honesty, 
and whether that level of accuracy is sufficient 
for the setting in which it is being used.  Un-
fortunately, this second question is often over-
looked, an important oversight when translat-

Introduction

From tentative beginnings in the 
1990s, post conviction sex offender testing 
(PCSOT) has become increasingly incorpo-
rated into sex offender treatment and super-
vision in both the United States and United 
Kingdom.  McGrath et al (2010), for example, 
reported that nearly 80% of community adult 
sex offender programs in the US and over half 
of residential ones make use of polygraph test-
ing to inform treatment or supervision, while 
in the UK mandatory testing of high risk sex 
offenders on parole was introduced in 2014 
after a number of trials.  Its spread to other 
countries is likely, with a number of jurisdic-
tions actively considering its use.  

The growing influence of PSCOT, how-
ever, is not without controversy.  The speed 
with which it has been embraced by programs 
has tended to outpace evidence, with much of 
its impetus coming from clinical experience 
supported by a research base of limited ro-
bustness.  Only recently have more well de-
signed studies been carried out.  Although this 
is not unusual when new procedures are intro-
duced, PCSOT carries with it significant bag-
gage associated with polygraph testing more 
generally.  Thus, while proponents claim that 
PCSOT makes important contributions to sex 
offender treatment and management by bring-
ing to attention changes in risk, facilitating 
disclosures, and perhaps encouraging offend-
ers to modify their behaviour (Grubin, 2008; 
Levenson, 2009), others are more sceptical.  
Commentators, for example, have argued that 
the type of polygraph test used in PCSOT lacks 
validation, is unscientific and potentially dan-
gerous (Ben-Shakhar, 2008; Iacono, 2008), 
may adversely affect the therapeutic alliance 
between offender and therapist or supervisor 
(McGrath et al, 2010; Vess, 2011), is based 
on manipulation or intimidation, potentially 

*This chapter appears in the; Treatment of Sex Offenders pp 133-156 Date: 01 March 2016 Polygraph Testing of Sex 
Offenders Don Grubin © Springer International Publishing Switzerland 2016 DOI 10.1007/978-3-319-25868-3_6 Print 
ISBN 978-3-319-25866-9 Online ISBN 978-3-319-25868-3 It appears with permission of Springer.
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ing research findings regarding accuracy into 
practice – what may not be accurate enough 
in a national security context or in a court of 
law may be sufficient for investigating crime or 
when used post conviction.

The second output of a polygraph test 
is disclosure.  Numerous studies have report-
ed that individuals report information during 
a polygraph examination they would otherwise 
have kept to themselves.  Critics sometimes 
dismiss this effect as being a ‘bogus pipeline to 
the truth’ as they say it depends on an exam-
inee believing that the polygraph ‘works’, and 
that disclosures would not occur if examinees 
did not hold this belief.  This assertion, how-
ever, begs two questions: the extent to which 
disclosures are in fact dependent on a belief 
in the accuracy of the polygraph test, and if 
they are, the level of accuracy required to trig-
ger this effect.  As will be discussed later in 
this chapter, while many social psychology 
studies have demonstrated that disclosures 
do increase when subjects believe they are at-
tached to a ‘lie detector,’ the strength of this 
effect is unclear.  A third more philosophical 
consideration also arises in respect of this is-
sue – if disclosures are a function of a belief in 
polygraph accuracy, but polygraphy is shown 
to meet the level of accuracy required to trig-
ger this belief, is it still correct to refer to the 
phenomenon as a ‘bogus’ pipeline?  

Thus, although discussions about 
PCSOT often get bogged down in arguments 
about accuracy levels and the basis of disclo-
sures, both issues are more complex than they 
appear at face value.  

What the polygraph records

That there is an association between 
deception and physiological activity has been 
known for centuries.  One of the earliest and 
clearest expressions of this was by Daniel De-
foe, who when writing about the prevention of 
street robberies in the 18th century, observed:

Guilt carries fear always about with it; 
there is a tremor in the blood of the thief that, 
if attended to, would effectually discover him 
. . . take hold of his wrist and feel his pulse, 
there you shall find his guilt; a fluttering heart, 
an unequal pulse, a sudden palpitation shall 
evidently confess he is the man, in spite of a 

bold countenance or a false tongue.  (Defoe, 
1730/quoted in Matte, 1996)

Fairly, though, Defoe also noted, “The 
experiment perhaps has not been try’d.”  

While the phrase ‘a tremor in the blood’ 
is so often quoted by those who write about 
the history of the polygraph that it is in danger 
of becoming a cliché, it nonetheless lays the 
groundwork for both the basis of polygraph 
testing, and some of the misconceptions asso-
ciated with it.  

The involuntary physiological respons-
es associated with guilt and deception recog-
nized by Defoe are now known to be caused 
by activity in the autonomic nervous system.  
These responses, however, are not unique to 
deception – lots of things can make the blood 
tremor besides guilt and lying, and no physi-
ological variable has yet been discovered that 
is specific to deception.  Because of this, it is 
sometimes concluded that polygraphy, or any 
other technique that relies on recording and 
interpreting physiological activity, cannot pos-
sibly work.  But there need not be a unique 
physiological lie response for polygraph test-
ing to be effective; instead, what matters is 
whether physiological reactivity recorded in 
the context of a polygraph examination dis-
criminates truth telling from deception at 
levels sufficiently above chance to make the 
technique meaningful and worthwhile.  False 
positive and false negative findings occur with 
every test and investigation; more relevant is 
being able to quantify their frequency, and en-
sure that whatever actions follow a test result 
take this error rate into account.

A second misconception that can be 
seen in Defoe’s observations is that physiolog-
ical responses associated with deception are 
the result of emotion, especially the emotions 
of fear and anxiety.  This mistake leads some 
to argue that anxious individuals, either in-
herently or because they are made anxious 
by the circumstances of the test, are likely to 
wrongly ‘fail’ for this reason.  Other critics are 
concerned that in order for the test to work 
polygraph examiners must induce anxiety or 
fear in examinees, which is ethically dubious 
(BPS, 1986; Vess, 2011).  There is also a be-
lief that psychopathic individuals, because 
of their low levels of anxiety and emotional 
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responsiveness, are more likely to ‘beat’ the 
test.   But though there is uncertainty regard-
ing the mode of action of polygraphy and the 
neuropsychological basis of the physiological 
reactions it records, it is clear that emotional 
reactivity is only part of the story, and that a 
number of cognitive processes associated with 
deception contribute to what the polygraph 
observes.  Anxiety and fear, except insofar 
as they indicate that the examinee takes the 
examination seriously, are likely to be minor 
components at best.  More will be said about 
this later.   

Cardiovascular, respiratory, and elec-
trodermal activity measured by recording de-
vices as opposed to being observed indirect-
ly began to be used as a means of detecting 
deception in the late 19th and first part of 
the 20th centuries, mainly on their own but 
in some cases together, both in Europe and 
the United States (Alder, 2007; Krapohl and 
Shaw, 2015).  Criminologists, psychologists, 
and physicians such as Cesare Lombroso, 
Hugo Munsterberg, Georg Sticker, Vittorio 
Benussi, Walter Summers, William Marston, 
John Larson and Leonarde Keeler researched 
and applied their various techniques, some-
times with phenomenal claims of success.  In 
the 1930s this work coalesced into instru-
ments that could simultaneously record data 
from the three physiological systems, giving 
rise to what became known as the polygraph.  
Although the hardware has improved since 
then, and the process has become digitalised 
so that ink pens writing on moving paper are 
no longer required, little has changed in terms 
of the basic physiology that is recorded.

In what way is activity in these phys-
iological systems associated with deception?  
Traditionally polygraph examiners are taught 
that what they are observing is a ‘fight flight, 
or freeze’ response caused by the fear of being 
caught out in a lie and the consequences that 
follow, implicitly accepting an emotional basis 
to the test’s mode of action.  There are a num-
ber of major problems with this explanation, 
however: response characteristics that are as-
sociated with deception on the polygraph test 
are not identical to what is seen in a ‘fight, 
flight or freeze’ scenario, deceptive responses 
are recorded even where there is little anxiety 
and no consequence attached to being caught 
out (for example, in tests where examinees 

are simply told to pick a number and then to 
lie when asked if they have done so), and not 
all polygraph formats require lying at all but 
instead relate to the ‘recognition’ of relevant 
items.

The reality is that we are well short 
of understanding the mode of action of the 
polygraph, indicated by the number of theo-
ries proposed to explain it (National Research 
Council, 2003; Nelson, 2015), although it is 
now accepted that a range of mental processes 
are involved in addition to emotion.  Important 
are concepts and factors such as ‘differential 
salience,’ (that is, differing degrees of impor-
tance or threat represented by the questions 
asked on the test), the cognitive work involved 
in lying and in inhibiting truth telling (truth 
telling being the default position), autobi-
ographical memory, orienting to ‘threat,’ and 
attention, (Senter et al, 2010; Nelson, 2015), 
which interact to produce arousal in the au-
tonomic nervous system that can be seen in a 
number of peripheral physiological processes.  

While a lengthy discussion regarding 
the physiological and psychological mecha-
nisms underlying polygraphy cannot be pur-
sued here, the fundamental point is that con-
ducting a successful polygraph test is about 
more than simply attaching the recording 
hardware and then asking questions.  In-
stead, the examiner must work at ensuring 
that whatever reactions are recorded are pro-
duced because the examinee is deceptive to 
the questions being asked, rather than by oth-
er possible causes of autonomic arousal.  This 
is achieved in a lengthy pre-test interview, and 
requires examiner training and skill, in oth-
er words, a competent examiner.  Given that 
the process is so heavily dependent on the ex-
aminer’s capabilities it has been argued that 
polygraphy should not be seen as a ‘scientific 
test’ (BPS, 2004), but this is perhaps more of a 
semantic than a practical issue – operator skill 
is important in all forms of scientific testing.  
But whether ‘scientific’ or not, what matters 
is whether, in the hands of a competent exam-
iner, polygraph testing can be shown to be a 
reliable means of distinguishing truth telling 
from deception.  

In terms of PCSOT, there is no need to 
induce anxiety in examinees, anxious individ-
uals are no more or less likely to ‘fail’ the test, 
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and, because the generation of fear or anxiety 
is irrelevant, psychopaths are no more or less 
likely to wrongly ‘pass’ the test (Raskin & Hare, 
1978; Patrick & Iacono, 1989).  Furthermore, 
as will be discussed later, the examinee does 
not need to be deceived about the accuracy of 
polygraphy nor manipulated in other ways for 
the test to be successful.

Polygraph accuracy

While the physiological targets of poly-
graph testing have not changed much since 
the 1930s, numerous testing techniques, 
question formats, scoring systems, and spe-
cialised applications have emerged since then, 
often introduced with little empirical support.  
The plethora of approaches and the associated 
lack of standardisation have made it difficult 
to provide clear estimates of polygraph accu-
racy.  

A number of initiatives have meant 
the situation has improved (Kraphol & Shaw, 
2015).  Chart scoring, as opposed to decisions 
based on a global overview of the polygraph 
chart, was introduced in the 1960s, a hard-
ening of testing protocols took place between 
the 1960s and 1990s, increased acceptance of 
blind scoring of charts as a means of Quali-
ty Control to overcome the risk of examiner 
bias became more commonplace in the 1990s, 
research in the early 2000s better clarified 
response patterns that are indicative of de-
ception (and just as importantly, response 
patterns that aren’t) and the amount of vari-
ance explained by the different physiological 
channels, and in the late 2000s the American 
Polygraph Association undertook an exercise 
to validate testing techniques (American Poly-
graph Association, 2011).  All of this has pro-
vided a better scientific basis on which to eval-
uate the efficacy of polygraph testing. 

The most definitive review of polyg-
raphy accuracy to date has been carried out 
by the National Academies of Science in the 
United States.  It concluded that “polygraph 
tests can discriminate lying from truth telling 
at rates well above chance, though well below 
perfection” (National Research Council, 2003, 
p. 4).  Accuracy for the most commonly used 
test format, the comparison question test (a 
version of which is employed in PCSOT), was 
estimated to be between 81 to 91%, which is 

highly supportive of a meaningful association 
between what the polygraph records, truth 
telling and deception.  

The National Academies review was 
carried out on behalf of the US Department of 
Energy, triggered by allegations of espionage 
at the Los Alamos nuclear weapons facility, 
and was designed to advise on the use of poly-
graph testing for personnel security vetting.  
Its overall conclusion was that an error rate of 
10 to 20% was too high for this type of appli-
cation given the low levels of deception likely 
to be found in the population to be tested (one 
hopes that there are not many spies working 
in federal agencies), and the disproportionate 
number of false positive findings such an error 
rate would imply.  Although polygraph propo-
nents disagree with this conclusion, arguing 
that it is based on a misconception of the way 
in which security vetting is undertaken be-
cause in this setting it acts as an initial screen 
rather than providing a definitive outcome, 
more important in terms of PCSOT is the re-
view’s observation that polygraphy becomes 
viable when the underlying rate of deception is 
over 10% – a rate which most observers, even 
those critical of polygraphy, would accept is 
probably exceeded in sex offender populations.

For a number of reasons, however, the 
National Academies Review is not the end of 
the story, at least in terms of PCSOT.  Its es-
timate of accuracy is based on single issue, 
‘diagnostic’ tests, that is, tests in which a sin-
gle known issue is being investigated, for ex-
ample, whether an individual was involved in 
a bank robbery.  Although this is sometimes 
the case in PCSOT, as when the focus is on 
specific behaviors reported to have occurred 
during an offence, or where the matter of con-
cern is whether the offender is responsible for 
a new crime, the majority of tests carried out 
in PCSOT are screening in nature.  In screen-
ing tests a number of behaviors are explored, 
but there is not a known event that underpins 
the thrust of the exam.  

Screening tests are generally consid-
ered to be less accurate then single issue tests, 
although there are insufficient trials from 
which to determine their precise level of ac-
curacy.  Screening tests however tend to have 
higher false positive rates (tests which wrongly 
label an examinee as deceptive).  Two studies 
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used anonymous surveys with sex offenders 
in the US to ask about their experiences of be-
ing wrongly accused of deception, and also of 
instances where deception had been missed 
(Grubin & Madsen, 2006; Kokish et al, 2005).  
The findings were very similar, with responses 
from offenders in both studies suggesting an 
accuracy rate for PCSOT between 80 and 90%, 
reassuringly similar to the National Academies 
estimate.  

Because of its likely error rate, the util-
ity of PCSOT tends to be emphasised rather 
than its accuracy, with disclosures seen as 
more important than test outcome.  In ad-
dition, it is recommended that outcome in 
screening tests is reported as ‘significant re-
sponse’ or ‘no significant response’ rather than 
‘deception indicated’ or ‘no deception indicat-
ed’ as it is in single issue tests.  However, a 
more recent initiative has expressed polygraph 
test outcome as a probability statement with 
confidence intervals derived from data normed 
on large sets of confirmed tests.  Referred to 
as the ‘Empirical Scoring System’ (ESS), this 
allows a better judgment to be made about the 
degree of confidence one can have in a given 
test result (Nelson et al, 2011).  Although the 
data base on which ESS is built could be larg-
er, and while it still requires independent vali-
dation, this type of approach provides greater 
clarity on polygraph test accuracy in environ-
ments such as PCSOT. 

The error rate associated with polygra-
phy, and its screening function in most PCSOT 
settings, means that it is probably a mistake 
to talk about an individual ‘passing’ or ‘failing’ 
the test.  One doesn’t pass or fail a screen-
ing exam of any sort.  The aim of screening 
is to identify those who require further inves-
tigation.  In the case of PCSOT, significant 
responses to some questions are observed, 
which might be thought of as ‘screening posi-
tive’, but this is different from failing a test.  It 
is therefore probably more sensible to think in 
terms of positive and negative predictive val-
ues: the former referring to the likelihood of a 
true positive (that is, deception) when an indi-
vidual shows a significant response, and the 
latter to the likelihood of truthfulness when no 
significant responses are recorded.  It is usu-
ally the case that one is higher than the other, 
providing an indication of whether one should 
be more confident in deceptive or truthful calls 

(the first where it the positive predictive value 
is higher, the second when the negative pre-
dictive value is). 

There remains the problem of exam-
iner competence and its impact on test accu-
racy.  However, if properly trained examiners 
use correct techniques that are administered 
properly then their accuracy rate should be 
similar to that reported in the research liter-
ature.  Ensuring this is the case requires a 
well-constructed quality assurance and quali-
ty control program, which unfortunately many 
PCSOT programs lack.  But this is a reason 
to improve programs rather than to dismiss 
polygraphy.  Provided it is in place the import-
ant question becomes not whether polygraph 
is ‘accurate’, but whether accuracy in the 
range of 80 to 90% is accurate enough.  

The answer to this question will de-
pend on how test outcome is used.  An error 
rate of 10 to 20% is clearly too high to warrant 
sending someone to prison or taking away 
their livelihood, but not too high to inform de-
cisions about treatment engagement, chang-
es in monitoring conditions, or the need for 
further investigation into possible transgres-
sions.  This is particularly the case when one 
remembers that typically we make these types 
of decision based on our own determination 
of whether or not someone is deceptive, even 
though in experimental settings the ability of 
the average person to do so accurately is rare-
ly above 60% (Bond & DePaulo, 2006; Vrij, 
2000). 

Utility and Disclosure

Polygraphy is known to increase the 
likelihood that an examinee will disclosure 
previously unknown information.  There are 
many anecdotal accounts of this phenomenon 
in both investigative and screening settings, 
but the best evidence for this effect is found 
in sex offender testing where numerous stud-
ies describe significant increases in self-report 
of previous offence types and victims, deviant 
sexuality, and risky behaviors (for example, 
Ahlmeyer et al, 2000; Grubin, et al, 2004; Heil 
et al, 2003; Hindman & Peters, 2001; Madsen 
et al, 2004).  This work, however, lacks robust-
ness in that comparisons are usually made in 
terms of what was known about an offender 
before and after polygraph testing rather than 
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with contemporaneous comparison groups in 
which polygraph testing is not used.  As critics 
readily point out, this makes it difficult to dis-
entangle the effects of polygraphy from other 
factors such as treatment impact or changes 
in supervision.  

The lack of a comparison group with 
which to determine polygraph efficacy in facil-
itating disclosures has been addressed in two 
large UK studies, both of which confirmed the 
findings of earlier work that showed increases 
in disclosure when polygraphy is used.  In one 
of these studies polygraph testing was volun-
tary (Grubin, 2010), while in the other it was a 
mandatory condition of a parole license (Gan-
non et al, 2012; Gannon et al, 2014).  

In the trial of voluntary testing (Gru-
bin, 2010), the supervision of nearly 350 poly-
graphed offenders was compared with 180 sex 
offenders from probation areas where polygra-
phy was not used.  Just over 40% of eligible of-
fenders agreed to be tested, of whom 47% were 
tested more than once.  The majority were tak-
ing part in treatment programs.  Probation of-
ficers reported that new disclosures relevant to 
treatment or supervision were made in 70% of 
first tests, compared with 14% of the non-po-
lygraphed offenders making similar types of 
disclosure in the previous six months.  A sim-
ilar difference was found in respect of retests 
(only in this case the comparison was with 
three months before).  The disclosures made 
by polygraphed offenders were rated as ‘me-
dium’ or ‘high’ severity (the former relating to 
behaviors indicative of increased risk, the lat-
ter to actual breaches or offences) in over 40% 
of cases.  The odds of a polygraphed offender 
making a disclosure relevant to his treatment 
or supervision were 14 times greater than they 
were for non-polygraphed offenders. 

Although the test and comparison 
groups reported in Grubin (2010) did not 
differ on demographic or criminological vari-
ables, the fact that those tested were volun-
teers could have introduced bias.  Because of 
this the mandatory trial described by Gannon 
et al (2012 and 2014) was considered neces-
sary before a decision could be reached about 
implementing mandatory testing nationwide 
(it was a requirement set by the UK Parlia-
ment).  Like the earlier study, a comparison 
group was used.  Unlike it, the mandatory tri-

al was limited to high risk offenders (defined 
as those released on parole following a pris-
on sentence of a year or more), and though 
many had undertaken sex offender treatment 
in prison, relatively few were involved in com-
munity treatment programs.  The focus of the 
mandatory trial, therefore, was on the impact 
of polygraph testing on supervision only. 

There were over 300 offenders in each 
group, which again did not differ on demo-
graphic variables.  Although the mandatory 
trial involved an overall higher risk group and 
many fewer were in treatment than in the vol-
untary trial, its findings were similar.  Signif-
icant increases were found in the number of 
individuals who made what were referred to 
as ‘clinically relevant disclosures’ and in the 
number of disclosures these individuals made 
in the polygraph group.  This was particularly 
noticeable in respect of sexual and risk related 
behaviors.  However, the odds ratio of a disclo-
sure being made was lower at 3.1.  

In both studies significantly more ac-
tions were taken by probation officers who 
managed offenders subject to polygraphy than 
by probation officers supervising comparison 
offenders.  One interesting finding reported 
in Gannon et al (2012) was that while 73% of 
interviewed probation officers believed the of-
fenders they supervised were ‘open and hon-
est’ with them, this was the case for only 25% 
of the probation officers who supervised poly-
graphed offenders.  This is perhaps an expla-
nation for the finding in Grubin (2010) that 
whereas probation officers of polygraphed of-
fenders were more likely to increase risk rat-
ings, risk ratings were more likely to be de-
creased in the comparison group.

Although the impact of polygraph test-
ing on disclosures is clear, the question still 
remains whether it is simply a ‘bogus pipeline’ 
effect.  As described earlier, this refers to the 
increase in disclosures being the product of 
a belief that the polygraph ‘works,’ the impli-
cation being that disclosures would dry up 
in the absence of such a belief.  As one crit-
ic commented in a newspaper article, it relies 
on offenders “not knowing how to use Google” 
(London Daily Telegraph, 2012).  

A number of social psychology studies 
have demonstrated that subjects who believe 
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they are attached to a ‘lie detector’ appear to 
be more honest in their answers to questions 
regarding attitudes and behaviors, which has 
been interpreted as a reflection of social desir-
ability or acquiescence biases (Jones & Sigall, 
1971; Roese & Jamieson, 1993).  But the ef-
fect is not in fact that great – a meta-analysis 
of 31 published reports found a mean effect 
size of d=.41, which is in the small to moder-
ate range (Roese & Jamieson, 1993).

Another factor to take into account 
when considering the ‘bogus pipeline’ hypoth-
esis is that all of the bogus pipeline studies are 
based on the use of a near 100% lie detector.  
It is not clear from them what would happen 
if, rather than being sold as being 100% accu-
rate, the ‘lie detector’ was instead said to have 
an accuracy rate “well above chance, though 
well below perfection” as described by the Na-
tional Academies in respect of polygraph test-
ing (National Research Council, 2003).  In as 
yet unpublished research our group found 
that a ‘lie detector’ claimed to have a 75% ac-
curacy rate (i.e., a level below that attribut-
ed to polygraphy) appears to elicit disclosures 
with a frequency similar to that of a near 100% 
accurate lie detector.  This would seem to sug-
gest that if part of the increase in disclosures 
brought about by polygraph testing is due to a 
belief in its lie detecting properties, then what-
ever else  it may be the pipeline is not a bogus 
one.

Regardless of the merits and impact 
of the ‘bogus pipeline effect,’ the much more 
psychologically interesting question is what 
makes individuals disclose in this setting any-
way, bogus pipeline or not.  It may be that 
offenders disclose because they believe they 
will be, or have been, ‘caught out’ by the poly-
graph, which would be consistent with re-
search showing that one of the best predictors 
of whether a suspect will confess to a crime is 
the belief that there is good evidence against 
them (Gudjonsson et al, 2004).  As indicated 
above, however, the ‘bogus pipeline effect’ it-
self is unlikely to be the entire reason for in-
creased disclosures, explaining only a small 
part of the variance.  It could be that a poly-
graph test allows the offender an opportunity 
to change his account in a face-saving manner 
(after all, he was found out by a ‘lie detector’), 
or it may simply be that the dynamics of the 
interview itself are different from what takes 

place in normal supervision.  Whatever the 
reason, the effect deserves increased research 
attention, and consideration given as to how 
to enhance it.

One further issue to address in respect 
of disclosures is whether the circumstances 
of a polygraph test result in offenders making 
false admissions in order to please polygraph 
examiners or to explain a ‘failed’ test.  Because 
many of the disclosures made in PCSOT are 
in any case difficult if not impossible to verify 
(for example, how can one determine wheth-
er or not an offender has been masturbating 
to deviant fantasies?) it can be a challenge to 
confirm their veracity.  What little research 
there is in relation to this suggests that false 
admissions occur, but not often.  Two stud-
ies have addressed this question using anon-
ymous surveys with sex offenders in the US 
who were asked whether they had ever made 
false disclosures in a polygraph test (Grubin 
& Madsen, 2006; Kokish et al, 2005).  In both 
studies fewer than 10% of offenders indicated 
that they had done so; in the Grubin & Mad-
sen (2006) study, those who reported making 
false admissions had higher scores on the 
NEO neuroticism scale and lower scores on 
the conscientiousness scale, suggesting that 
those who make false admissions during a 
polygraph test may share characteristics with 
those who make false confessions in police in-
terviews (Gudjonnson et al, 2004; Gudjonnson 
& Pearse, 2011).  In any case, while the issue 
is not trivial, it does not seem to be a major 
problem.

Proponents of PCSOT argue that what-
ever the reason for increased disclosure by 
offenders who undergo polygraph tests, the 
effect is genuine and valuable.  They ask 
whether critics are really suggesting that this 
information should not be sought or used be-
cause of concerns regarding the evidence base 
for the mechanisms that generate it.  But res-
olution of this issue perhaps depends more on 
how PCSOT is implemented than on the ac-
ademic arguments regarding polygraph itself.

The implementation of PCSOT

The initial use of polygraph testing 
with sex offenders was as a clinical assess-
ment to assist treatment providers in gaining 
fuller histories with which to inform treatment 
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plans.  The term ‘post conviction sex offender 
test’ started to be used in the 1990s in ref-
erence to tests administered to individuals 
under court order, court supervision or court 
ordered treatment, with the intention of en-
hancing treatment or improving supervision 
(Holden, 2000).  Its aim was to generate more 
complete information about an offender’s his-
tory, sexual interests and functioning, and of-
fending behavior based on disclosures and test 
outcome.  This has been referred to as adding 
“incremental validity to treatment planning 
and risk management decisions” with which 
to improve decision making (Colorado, 2011), 
and can perhaps be thought of more simply as 
‘information gain.’

In the late 1990s the ‘Containment 
Model’ was developed by practitioners in Colo-
rado (English, 1998).  It has since become the 
basis of many PCSOT programs in the Unit-
ed States, although it has not taken root in 
the United Kingdom.  The Containment Model 
refers to a triangle formed by supervision of-
ficer, treatment provider and polygraph exam-
iner, although others may also be involved, in 
which the offender is ‘contained.’  It depends 
on good communication between agencies, 
with information obtained by one informing 
the actions of others.

While the Containment Model has 
clear attractions from a public protection per-
spective, it implies that all sex offenders re-
quire high levels of external control to keep 
them from reoffending.  Compliance in the im-
mediate term may be obtained, but whether it 
leads to longer term change is uncertain.  And 
though some offenders may require ‘contain-
ment,’ others genuinely seek to improve their 
internal controls and engage with treatment 
and supervision.  In other words, there are 
some offenders who work with treatment pro-
viders and supervisors, and there are others 
who work against them.  For the latter group 
containment may be necessary, with the poly-
graph serving primarily as a lie detector to in-
dicate when risk is increasing (related to this 
is a finding of Cook et al (2014) that recidivism 
rates were higher in offenders who avoided or 
delayed their polygraph), but for the former 
group of offenders polygraphy can act as a 
truth facilitator, encouraging them to discuss 
problematic thoughts and behaviors and pro-
viding reassurance that their risk is stable.  It 

should be remembered that polygraphy not 
only detects lies, it also catches offenders tell-
ing the truth.  

Whether or not following a strict con-
tainment approach, PCSOT has moved away 
from being an accessory of treatment to as-
sume a more central role in offender supervi-
sion.  It remains, however, the servant of those 
working directly with the offender, functioning 
to provide information about whatever is most 
relevant at the time.  In this respect, different 
test types are relevant depending on the of-
fender’s circumstances.

Test structure 

Before describing the types of test used 
in PCSOT, the basic structure of a polygraph 
session needs to be described.  The typical 
format employed in PCSOT is the ‘compari-
son question technique.’  It consists of three 
phases: a pre-test interview, the examination 
itself, and a post-test interview.  

The pre-test is the longest part of the 
examination, and can take from one 
to two hours.  Amongst other matters 
information is collected about the ex-
aminee’s background and current be-
havior, and the test questions are es-
tablished and reviewed in detail.  Many 
disclosures take place during this part 
of the process.

The polygraph examination consists of 
10 to 12 questions, of which just 3 or 
4 target the areas of concern and are 
referred to as the ‘relevant questions.’  
Responses to the relevant questions 
are compared with so-called compar-
ison questions to determine whether 
or not they are indicative of deception.  
More will be said about this shortly.  
Polygraph questions need to be simple, 
answerable with a yes or no, and relate 
to specific behaviour rather than men-
tal state, intention or motivation.  

In the post-test interview the outcome 
of the exam is fed back, with the ex-
aminee given an opportunity to explain 
deceptive responses.  In the UK study 
of voluntary testing, one third of dis-
closures were made during the post-
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test (Grubin, 2010).

As referred to above, in the compari-
son question technique relevant questions are 
evaluated against comparison ones.  If physio-
logical responses to the former are greater than 
the latter, the examinee is judged to be decep-
tive; vice versa and the examinee is considered 
truthful.  The comparison questions often take 
the form of a ‘probable lie,, that is, questions 
that the examinee is unlikely to be able to an-
swer truthfully.  Examples of probable lies are, 
‘have you ever lied to a loved one?’ or ‘have you 
ever stolen from a family member?’  The theory 
is that truthful subjects will find these ques-
tions more concerning than the relevant ones 
because of their implications and thus show 
greater responses to them, while the deceptive 
examinee will be more responsive to the rele-
vant questions because they represent more 
of a threat.  The strength with which relevant 
questions exert a greater pull on the examin-
ee than the comparison ones has been called 
‘relevant issue gravity’ (Ginton, 2009), which 
is a tidy way of packaging the various cognitive 
processes that determine autonomic arousal 
in response to polygraph questions.

The probable lie approach has been 
criticised on a number of grounds.  First, the 
underlying theory that the differential response 
to the two question types relates to truthful in-
dividuals being more worried about what are 
in effect less serious comparison questions is 
frankly implausible (Ben-Shakhar, 2008; Na-
tional Research Council, 2003).  But given 
that the technique has been shown to be able 
to identify deception this suggests we need 
a new theory, not that the technique itself is 
faulty.  Others are concerned that the prob-
able lie approach means the test is based on 
deceiving the examinee, and requires the ex-
aminee to be forced into a position of having 
to lie (Cross & Saxe, 2001; Meijer et al, 2008; 
Vess, 2012).  This ethical objection, however, 
is based on a misconception – the cognitive 
work of the probable lie doesn’t arise from the 
lie, but from the uncertainty associated with 
the question.  Indeed, comparison questions 
can take the form of a ‘directed lie’ in which 
the examinee is instructed to lie to a ques-
tion such as ‘Have you ever made a mistake?,’ 
which involves neither manipulation nor dis-
honesty.  More will be said about directed lies 
later in this chapter.

Test types

There are four basic types of polygraph 
test used in PCSOT, some of which have vari-
ants to them (American Polygraph Associa-
tion, 2009).

Sex History Exams. The purpose of 
this test is to obtain a fuller and more accu-
rate account of an offender’s sexual history, 
including the type and range of deviant be-
haviors in which he has engaged, the age at 
which they commenced, and his history of in-
volvement in unknown or unreported offens-
es. There are two forms of this exam, one that 
focuses on unreported victims of contact of-
fenses, the other on sexually deviant behavior 
more generally and offenses that don’t involve 
force such as voyeurism or internet related of-
fending.  The rationale for the separation is 
that the more severe potential consequenc-
es associated with the former behaviors may 
contaminate responses to the latter.  Prior to 
the polygraph exam the offender completes a 
sex history questionnaire, usually as part of 
sex offender treatment.  The questionnaire is 
the focus of the examination, but only selected 
questions are asked during the test itself.

The intention of the Sex History Exams 
is to develop a better understanding of risk and 
of treatment need.  There can be a tendency, 
however, for examiners to dig for much more 
detail than is needed to achieve these aims, 
making the procedure an unrealistic exercise 
in recall for the offender as well as a poten-
tially humiliating one; more information is not 
necessarily better information.  In addition, 
because it is based on a lengthy questionnaire 
which covers behaviors that have taken place 
over many years, the risk of false positive out-
comes (that is, wrongly ‘failing’ the test) is in-
creased.  This is an important consideration 
given that about half of American community 
and a third of residential sex offender treat-
ment programs for adult males require the sex 
history exam to be passed in order for treat-
ment to be completed successfully.

A further problematic issue associated 
with Sex History Exams is what to do about 
self-incriminating disclosures.  Programs typ-
ically try to get around this be ensuring that 
only general information about past offens-
es is obtained, but in some states even this 
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minimal level of disclosure needs to be passed 
to the authorities.  In reality, however, this is 
not a difficulty unique to polygraph testing 
and applies to treatment programs general-
ly.  Whatever solution works for the program 
should be sufficient for PCSOT.  

The following are two examples of how 
Sex History Exams can be helpful to treatment 
(these and subsequent examples are taken 
from the UK polygraph trials):

An offender on parole following a con-
viction for the indecent assault of his 
stepdaughter disclosed during a Sex 
History Examination a large amount 
of previously unknown pornography 
use and cross dressing.  Subsequent 
to the test he began to discuss this and 
his sexual fantasies more generally in 
treatment for the first time.

An offender in his fifties with no sex 
offending history was convicted of in-
ternet related offences.  In a Sex Histo-
ry Examination he admitted to stealing 
underwear from his sister’s house, to 
sexual fantasies regarding schoolgirls, 
and to sitting in cinema car parks to 
watch young girls.  Based on this and 
other fantasy related information he 
disclosed during the test new treat-
ment targets regarding fantasy and 
fantasy modification were identified 
and delivered.  

Critics argue that information from 
Sex History Exams tell us nothing new in that 
it would be a surprise if offenders hadn’t en-
gaged in deviant behaviours besides their of-
fenses, and that there is little evidence to show 
that the additional information adds meaning-
fully to risk assessment or treatment provi-
sion (Rosky, 2012).  This criticism seems odd, 
however, given that sex history questions are 
asked routinely in sex offender assessment 
and are considered an important part of the 
evaluation, the only difference being that there 
is more likelihood of getting an honest account 
during a polygraph examination.  

Instant Offense Exam.This exam type 
explores behavior that took place during the 
instant offense where there is inconsisten-
cy between victim and offender accounts, or 

where the offender denies important aspects 
of what took place.  A variant of this test re-
lates to prior allegations where there hasn’t 
been a conviction.  Like the sex history exam, 
this test is directly relevant to treatment.  Also 
like the sex history exam there is a risk that 
the examiner will go on a fishing exercise seek-
ing detail that doesn’t take treatment any fur-
ther.  Used properly, however, it can overcome 
denial that is blocking treatment progress.

Below is an example of how an Instant 
Offense Exam assisted treatment in a perhaps 
unexpected way:

An offender was on license having 
committed an indecent assault on a 
child in a supermarket when intoxicat-
ed.  He admitted the offense, but de-
nied any memory of having pushed his 
groin into the girl’s back as reported 
by her mother even though he accept-
ed this could have happened.  Much 
time was spent in the treatment group 
trying to overcome his ‘denial’.  On an 
Instant Offense Exam he was ques-
tioned about his lack of recall, and he 
was found truthful.  The consistency of 
his self-report taken together with the 
test result led to his account of par-
tial amnesia being accepting, allowing 
treatment to move beyond this issue.

Some critics believe this sort of in-
formation would be obtained anyway in the 
course of treatment, but whether or not this is 
the case, supporters of PCSOT argue that the 
disclosures come much earlier when polygra-
phy is used.  There is little evidence with which 
to determine either of these claims.

Offenders may see the Instant Offense 
Exam as an opportunity to prove their ‘inno-
cence’ in the face of a wrongful conviction.  Al-
though there may be a time and place for this 
issue to be explored, PCSOT is not it.  The in-
stant offense exam, therefore, must be used 
with caution.

Maintenance Exam. The Maintenance 
Exam is the workhorse of PCSOT.  It addresses 
an offender’s compliance with the terms and 
conditions of probation, parole or treatment.  
It is a screening test that typically covers a 
wide range of issues in the pre-test, following 
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which 3 or 4 specific questions are asked on 
the test itself.  Maintenance Exams can ad-
dress sexual thoughts and fantasies so long 
as they are linked to masturbatory behavior.  
The aims of the test are to identify behaviors 
indicative of increased risk so that interven-
tions can take place, confirm when offenders 
are not engaging in problematic behavior, and 
deter offenders from engaging in risky behav-
iors in the first place.  Its primary purpose is 
to prevent reoffending rather than to detect re-
offenses after they have occurred.

Two examples of Maintenance Exams 
illustrate their potential value:

An offender on parole license disclosed 
he had recently started a relationship 
with a young woman (one of his license 
conditions being that he informed his 
probation officer of any new relation-
ships).  Although that was the extent 
of his disclosure, his offender manager 
met with the new girlfriend and found 
not only that she was a single mother, 
but also that the offender was groom-
ing her child in a manner similar to 
his instant offense.  He was recalled to 
prison.

An offender with a history of involve-
ment with sex offender networks had a 
license condition not to associate with 
known sex offenders.  Following a de-
ceptive test he admitted to breaching 
this condition.  When his probation 
officer later explored this with him he 
admitted to marked feelings of lone-
liness and isolation following a move 
from a probation hostel.  Steps were 
taken to address his isolation, and on 
his next Maintenance Test he said he 
was no longer reliant on his former sex 
offender contacts and much more set-
tled in himself; he showed no signifi-
cant responses to questions relating to 
associating with other sex offenders. 

In neither of these cases can it be 
demonstrated that offenses were prevented, 
but it would be hard to argue that the out-
comes were not worthwhile.  

A difficulty faced by Maintenance Tests 
is how to respond to a deceptive result in the 

absence of disclosures.  Given the 10 to 20% 
error rate of polygraph testing it is hard to jus-
tify sanctions such as prison recall based on 
a failed test alone (although this does occur 
in some US states, it is prohibited in the UK), 
but a deceptive test does provide a warning 
sign that all may not be well.  Depending on 
the risk represented by the offender the re-
sponse could range from the probation officer 
addressing the issue in supervision with him, 
to not relaxing restrictions such as curfews or 
exclusion zones, to, in especially high risk cas-
es, putting the offender under surveillance.  

Maintenance Exams are carried out 
regularly, to set protocols – for example, in the 
UK they take place at 6-monthly intervals, but 
sooner if the offender fails a test or concerns 
emerge between exams.  This gives rise to a 
risk of habituation or sensitization, resulting 
in fewer disclosures and false negative test 
results (Branaman and Gallagher, 2005).  To 
counter this PCSOT policies usually recom-
mend that a different examiner is introduced 
after a set number of tests have been under-
taken.  Again, however, research relating to 
this issue is sparse, and it is not clear the ex-
tent to which habituation occurs, or whether 
the suggested remedy is effective.  

Monitoring Exams. Monitoring Ex-
ams are specific issue tests that take place 
where there is concern that an offender may 
have committed a new offense, or breached a 
license condition.  As in Maintenance Tests, 
no sanction follows a failed test in the absence 
of disclosure, but a failed test may indicate the 
need for further investigation.  On the other 
hand, a passed test can offer reassurance to 
supervisors.  

The following is an example of how a 
monitoring exam can contribute to manage-
ment:

A 24 year old man was on parole hav-
ing been convicted of unlawful sexual 
intercourse with a 14 year old girl.  His 
probation officer believed he was still 
in a sexual relationship with his vic-
tim, but this was persistently denied 
by the offender, who was compliant 
with a night-time curfew and a tag.  
He denied any wrongdoing during the 
pre-test interview, but he was decep-
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tive on the test.  In the post-test in-
terview he admitted to regular contact 
with the girl as well as a low level of 
sexual activity with her.  The probation 
officer passed this information to the 
police and the offender was arrested.  
When interviewed by the police the girl 
reported regularly spending a night a 
week in the offender’s home (a place 
his tag confirmed him to be), where in 
addition to the sexual activity he had 
described she said they also engaged 
in sexual intercourse.

Beating the test 

Somewhat incongruously, the same 
critics who argue that polygraphy does not 
reliably differentiate truth telling from decep-
tion nonetheless also invariably raise the is-
sue of countermeasures, that is, physical or 
psychological techniques used to manipulate 
responses on the test to enable examinees to 
appear truthful when they are being deceptive 
(Ben-Shakhar, 2008; London Daily Telegraph, 
2012).  They argue that false negative findings, 
whether the result of error or countermea-
sures, mean that ‘dangerous’ offenders can 
‘beat’ the test and remain free in the commu-
nity.  

It is almost certainly the case that some 
offenders ‘beat’ the test, but the reality is that 
without polygraphy many more ‘beat’ their 
supervisors and treatment providers.  For ex-
ample, as referred to earlier, in the absence 
of polygraphy probation officers are more like-
ly to reduce their risk assessments then they 
are when polygraphy is used (Grubin, 2010).  
Decisions, however, should not be based on 
polygraphy alone – PCSOT is just one part of 
the information package.

It is also the case that countermea-
sure techniques exist and can be taught, and 
there are a number of websites that offer to 
do so.  But in order to be successful practice 
is required – theory is not sufficient, and the 
examinee needs feedback when attached to 
the polygraph (Honts et al, 1985).  Most sex 
offenders do not have access to this type of 
coaching, and without it their charts usually 
show tell-tale signs of their attempts to manip-

ulate the test.  It should also be remembered 
that polygraph examiners read the same web-
sites as their examinees. 

PCSOT, treatment benefit, and risk 
reduction

Probation officers like PCSOT.  In the 
English probation trials (Grubin, 2010; Gan-
non et al, 2014) over 90% rated polygraphy as 
being ‘somewhat’ or ‘very’ helpful, with very few 
tests considered by officers to have had either 
no or a negative impact.  But while subjective-
ly probation officers may believe polygraphy 
makes their jobs easier, this is not the same as 
being able to demonstrate objectively that PC-
SOT results in improved treatment outcome or 
a genuine reduction in risk (Rosky, 2012).  

Evidence regarding reduction in recid-
ivism is extremely thin, although the absence 
of evidence should not be confused with ev-
idence of absence.  It is difficult to carry out 
randomized control trials of PCSOT for a range 
of reasons, not the least of which is a reluc-
tance by criminal justice agencies to ‘experi-
ment’ with dangerous sex offenders.  Further-
more, the low levels of recidivism that make 
treatment programs difficult to evaluate create 
similar problems for PCSOT, although signif-
icant increases in prison recall for breaches 
have been demonstrated (Grubin, 2010; Gan-
non et al, 2014).  

Two early studies, although not of 
PCSOT per se, point in the right direction.  
Abrams & Ogard (1986) compared recidivism 
rates of 35 probationers (few of whom were 
sex offenders) from two counties in Oregon re-
quired to take periodic polygraph tests, with 
243 offenders from a county where supervi-
sion did not involve polygraphy.  Over 2 years 
31% of the polygraphed men committed an 
offense or infringement compared with 74% 
of those who were not polygraphed.  But the 
number of polygraphed offenders was small, 
the samples were not matched, nor is it clear 
whether there was selection bias in choosing 
those who underwent polygraphy.  Also in Or-
egon, Edson (1991) reported that 95% of 173 
sex offenders on parole or probation who were 
required to undertake periodic polygraph test-
ing did not reoffend over 9 years, but there 
was no comparison group in this study at all.  
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McGrath et al (2007) carried out the 
one randomized trial of PCSOT in the litera-
ture, comparing 104 sex offenders in Vermont 
who received treatment in programs that in-
cluded PCSOT with 104 matched offenders 
in programs where polygraphy was not used.  
At 5 year follow-up they found no difference 
in sex offense recidivism rates, but they did 
find a significantly lower rate of reconviction 
for non-sexual violent offenses.  But though 
the study was well designed its results are dif-
ficult to interpret because while the research 
was sound, the way in which PCSOT was de-
livered was not.  Offenders undertook poly-
graph examinations on average just once ev-
ery 22 months, dissipating the likelihood that 
polygraphy would have much of an impact on 
behavior.  Even so, the reduction in violent of-
fending is notable.  

In trying to determine the impact of 
PCSOT there is another issue to consider.  It 
is well established in relation to sex offender 
interventions generally that to be effective they 
should adhere to the ‘risk-need-responsivity’ 
principle – that is, they should target high risk 
individuals, reflect treatment need, and be re-
sponsive to cognitive and cultural differences 
between offenders (Andrews et al, 2011).  PC-
SOT does not tend to be delivered in this way 
because it is an assessment procedure rath-
er than an intervention as such.  After all, a 
screening technique for a medical condition 
is not judged on the basis of whether it im-
proves survival rates for that condition – that 
is the role of what follows – but on its success 
in identifying at risk individuals.  Expecting 
PCSOT to reduce recidivism may be an unreal 
expectation.  

So how then is PCSOT to be judged?  
Rather than focus on recidivism perhaps at-
tention should be focused instead on the value 
of the information gained as one would in an 
evaluation of screening instruments generally.  
The frequency and content of disclosures, the 
impact of test outcome on decision making, 
actions taken after a polygraph test could all 
form part of a cost-value analysis to determine 
the value added by PCSOT compared with the 
cost of administering it.  In other words, to 
what extent does PCSOT better enable proba-
tion officers to monitor risk and initiate timely 
interventions, and are treatment targets better 
identified, when polygraph is used?  The ques-

tion then becomes, ‘is PCSOT worth it?’

Internet offenders

Men who download indecent images 
of children from the internet present a par-
ticular challenge for those carrying out risk 
assessments.  Typically, little is known about 
relevant risk factors and they often have no 
criminal history.  It is estimated, however that 
around 50% of men convicted of internet of-
fences have committed undetected sexual as-
saults on children, and the majority show pe-
dophilic sexual arousal patterns (Seto, 2013).  
It has been suggested that applying PCSOT 
techniques in a preconviction setting to men 
arrested for downloading offenses could assist 
in differentiating low from high risk offenders 
(where risk relates to contact offending against 
children), enabling police resources to be bet-
ter focused and criminal justice interventions 
to be more accurately targeted in terms of cus-
tody and treatment.  That this can be done 
was demonstrated in a small study in which 
31 apparently low risk internet offenders un-
derwent sex history type polygraph examina-
tions preconviction, where it was found that 
only 8 (26%) could be confirmed as genuinely 
low risk (Grubin et al, 2014).  A number of po-
lice forces in England are now exploring this 
application of polygraphy further.

Legal considerations

The legal situation in the United King-
dom is more straightforward than it is in the 
United States.  In the UK, the Offender Man-
agement Act 2007 sets out the statutory posi-
tion regarding the mandatory testing of sex of-
fenders on parole (Offender Management Act, 
2007).  Offenders must have been sentenced 
to a year or more in prison in order to ensure 
that the polygraph condition is proportionate.  
The legislation prohibits the use of evidence 
from polygraph tests in criminal proceedings, 
although this information can form the ba-
sis of criminal investigation, and it can also 
be used in civil proceedings.  The Act is sup-
ported by a statutory instrument containing 
polygraph ‘rules’ which govern the conduct of 
polygraph sessions and sets out the require-
ments that must be met by examiners.  The 
2007 legislation mandated a time-limited peri-
od to allow mandatory polygraph testing to be 
evaluated on a pilot basis in a small number 
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of probation regions, after which the Secretary 
of State for Justice was required to return to 
Parliament for approval to extend mandatory 
testing nationwide.  Following the successful 
evaluation of the pilot (Gannon et al, 2012), 
Parliamentary approval was granted in 2013, 
and mandatory testing throughout England 
and Wales became effective in January 2014.  

Although the Offender Management 
Act 2007 prohibits the use of the results of 
mandatory testing in criminal proceedings, 
there is no legislation that prevents polygraph 
testing in general from being used as evidence 
in the British courts.  It is sometimes claimed 
that case law prevents the use of polygraph 
evidence, but this is not true (Stockdale & 
Grubin, 2012).  Whether polygraphy evidence 
should be allowed in criminal proceedings is 
too complicated an issue to be explored here, 
apart from observing that while polygraphy 
can be a valuable investigative tool it is not 
clear that it can add much to the decision 
making process in court.

The position regarding PCSOT in North 
America is more haphazard.  The main is-
sue for the courts has been whether PCSOT 
breaches Fifth Amendment rights against 
self-incrimination.  In considering this ques-
tion the Supreme Court ruled in McKune v. 
Lile that it does not, albeit in a tight 5 to 4 
decision.  It observed that the treatment pro-
gram of which it was part served ‘a vital pe-
nological purpose’.  On the other hand, in 
United States v. Antelope (2005) the Federal 
9th Circuit Appeal Court ruled that a paroled 
offender could not be compelled to waive his 
Fifth Amendment rights and take a polygraph 
exam with the threat of prison recall if he did 
not.  This has made it even more necessary for 
programs to ensure that they properly address 
the self-incrimination issue, both in terms of 
PCSOT and more generally.

PCSOT is hardly used in Canada (Mc-
Grath et al, 2010) and it therefore does not 
appear to have been an issue for the Canadian 
courts, apart from one case where a prisoner 
applied for judicial review of a Parole Board 
decision not to release him partly on the ba-
sis that the decision was made before he had 
undertaken a polygraph examination – in this 
case the Court decided that the polygraph test 
results would not have changed anything in 

the Parole Board’s decision (Aney v. Canada, 
2005).  In general, however, the Canadian 
Courts allow polygraph disclosures to be used 
in criminal proceedings so long as the jury is 
not told that they came from a polygraph test. 

Ethics

Commentators rightly distinguish be-
tween practice standards and ethical princi-
ples, observing that the two do not necessarily 
overlap (Chaffin, 2011).  Even where the deliv-
ery of PCSOT is well managed and delivered, 
potential ethical objections don’t go away.  
When discussing PCSOT, a number of ethical 
issues are frequently raised.  These tend to re-
late to a lack of respect for autonomy, intru-
siveness, and compulsion, as well as special 
considerations that arise when testing special 
groups such as adolescents, the intellectually 
disabled, and individuals with mental disor-
der.  

Some of these objections relate to a 
misconception of what happens in PCSOT, 
others to its questionable  implementation.  
For example, Cross and Saxe (2001) refer to 
PCSOT as ‘psychological manipulation’ on 
the basis that examiners deceive offenders by 
telling them that the polygraph is error free.  
While this may occur, it is certainly not good 
practice, nor is there any reason for examin-
ers to make out that the test is any more ac-
curate than it actually is.  Indeed, the Brit-
ish Psychological Society (2004) observes that 
participants should be informed of known er-
ror rates, a sentiment with which it is hard to 
disagree.  There is no reason to believe that 
PCSOT would cease to be effective in these cir-
cumstances.

Cross and Saxe (2001), Meijer et al 
(2008) and Vess (2012) all argue that the test 
itself is based on deception when the probable 
lie technique is used given the hypocrisy in-
volved in demanding the offender to be honest.  
Vess (2012) and McGrath et al (2010) wonder 
in addition what damage this might do to the 
therapeutic relationship.  But as indicated 
earlier, the probable lie technique is not in fact 
dependent on the examinee lying even though 
this is what tends to be taught (indeed, as re-
ferred to above other critics refer to this theory 
being deficient), but on uncertainty.  Regard-
less, the use of ‘directed lies’ overcomes this 
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objection, and also avoids the risk of the ex-
aminee admitting to transgressions that have 
nothing to do with his sexual risk.

Chaffin (2011), although concerned 
mainly with the testing of adolescents, focuses 
on PCSOT ‘extracting confessions’ from exam-
inees, stating, “The polygraph is fundamental-
ly a coercive interrogation tool for extracting 
involuntary confessions” (p. 320).  PCSOT, 
however, need not, and should not, involve 
interrogation.  It is instead an interview pro-
cess in which lying is explicitly discouraged.  
The questions asked during PCSOT are asked 
by assessors and treatment providers anyway 
– the fact that PCSOT encourages disclosure 
of information relevant to treatment and risk 
management is in itself not an ethical issue.  

Mandatory PCSOT is of course coercive 
in that there are penalties for non-cooperation.  
But PCSOT examinees are convicted offenders, 
who by virtue of their criminal convictions are 
required to accept a range of restrictive and co-
ercive measures such as conditions on where 
they live, limitations on employment, curfews, 
and treatment requirements.  Indeed, the Eu-
ropean Court of Human Rights has ruled that 
penile plethysmography (a technique in which 
penile arousal in response to sexual stimuli is 
measured and recorded) can be made a com-
pulsory part of sex offender treatment on the 
grounds of public safety (Gazan, 2002); one 
might think this considerably more ‘invasive’ 
than polygraphy.  Provided that the questions 
asked during the polygraph test are directly 
relevant to treatment or supervision, the pro-
cess does not seem any more coercive then 
these other measures, or any more morally 
problematic.

Another objection to PCSOT is that it 
carries with it the implication that sex offend-
ers are not to be trusted, and that this itself 
damages the relationship between supervisors 
and offenders.  There is no evidence, however, 
that this is the case, while what evidence there 
is suggests it does not (Grubin, 2010).  Indeed, 
this implication is often implicit in any case.  
One should not underestimate the benefits 
of an offender being able to demonstrate that 
he is being truthful in his dealings with those 
supervising him, and the positive impact this 
can have on the therapeutic relationship.

There remains the question, however, 
of special groups.  About half of adolescent 
treatment programs in the United States, for 
example, incorporate PCSOT (McGrath et al, 
2010), and the American Polygraph Associ-
ation PCSOT model policy allows for testing 
juveniles down to the age of 12.  As Chaffin 
(2011) points out, given the increased vulner-
ability of juveniles and adolescents to coercion 
and suggestion, and differences in the way that 
risk, treatment and rehabilitation are concep-
tualised in this group, one can’t assume that 
PCSOT approaches are appropriate for them.  
He could have added that it is not even clear 
that polygraphy itself works in the same way 
as it does in adults given differences in brain 
maturity and psychological development, and 
that the American Polygraph Association age 
threshold appears arbitrary.  Because of these 
and similar issues mandatory polygraph test-
ing in the UK does not apply to offenders who 
are under the age of 18.  

Does this mean that polygraph test-
ing of those under 18 is unethical?  Testing 
offenders younger than 18 has its advocates 
(Jensen et al, 2015).  Even Chaffin (2011), who 
considers the ethical concerns to be “substan-
tial,” doesn’t go that far, although his view is 
contingent on the ability of those supporting 
its use in this group to prove that it provides 
more benefit than harm.  Unless and until this 
evidence is produced, however, it probably 
makes sense to use PCSOT with great caution 
with those under 18, with decisions made on 
a consideration of individual cases rather than 
based on a blanket policy of PCSOT for all.

In terms of other special groups, such 
as those with intellectual disability and men-
tal disorder, the position is similar.  PCSOT 
has the potential to be of benefit, but caution 
needs to be used, by examiners who are aware 
of the pitfalls.  

Finally, one might ask whether it is 
unethical not to use PCSOT in the treatment 
and supervision of sex offenders.  If the infor-
mation obtained during polygraph examina-
tion adds significantly to what is otherwise 
known about treatment need and risk, is it 
right to deny the potential benefits of PCSOT 
to an offender?  When asked, many offenders 
themselves reported that they find polygraph 
testing to be helpful (Grubin & Madsen, 2006; 
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Kokish et al, 2005).  If PCSOT does reduce 
risk, how can one explain to a future victim 
why it did not form part of the offender’s treat-
ment and supervision package?

Conclusion

Does PCSOT increase community safe-
ty?  Does it enhance sex offender treatment?  
Although the evidence is supportive, the ben-
efits of PCSOT have yet to be conclusively 
demonstrated.  Objections made by many of 
its critics, however, are based on opinion rath-
er than fact.  But what would count as defin-
itive evidence?  For ideological reasons some 
will never be convinced.  

Given the complexity of sex offender 
management, simply collecting data on num-
bers of disclosures, reconvictions, and the like 
will tell us little more than we already know.  
More thought needs to be directed to which 
offenders are most likely to benefit, the needs 
that PCSOT should target in those offenders, 

and whether modifications are necessary de-

pending on the characteristics of the individu-

al taking part.  In other words, consideration 

should be given to how the ‘risk-needs-re-

sponsivity’ principle can be made to apply to 

PCSOT.  

In the meantime, those who deliver PC-

SOT need to ensure that examiners are prop-

erly trained and supervised, protocols for the 

process are sound, and good quality control 

procedures are in place.  In turn, those who 

make use of it must know the right questions 

to ask of it, how much weight to give its re-

sults, and how to integrate it with everything 

else they do with an offender.  It should not be 

forgotten, however, that PCSOT remains just 

one tool in the box, and like any tool if it is not 

used with care it can cause harm.
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Scientific Basis for Polygraph Testing 

Raymond Nelson 

Abstract 
 
Published scientific literature is reviewed for comparison question polygraph testing and its 
application to diagnostic and screening contexts. The review summarizes the literature for all 
aspects of the testing procedure including the pretest interview, test data collection, test data 
analysis, and a proffer of the physiological and psychological basis for polygraph testing. Polygraph 
accuracy information is summarized for diagnostic and screening exams. Evidence is reviewed for 
threats to polygraph accuracy and the contribution of polygraph results to incremental validity or 
increased decision accuracy by professional consumers of polygraph test results. The polygraph is 
described as a probabilistic and non-deterministic test, involving both physiological recording and 
statistical methods. Probabilistic tests, statistical models, and scientific tests in general are needed 
when neither deterministic observation nor physical measurement are possible. Event-specific 
diagnostic polygraphs have been shown to provide mean accuracy of .89 with a 95% confidence 
range from .83 to .95. Multi-issue screening polygraphs have been shown to provide accuracy 
rates, with a mean of .85 and a 95% confidence range of .77 to .93.  

Keywords: Polygraph, lie detection, signal detection, test data analysis, scientific basis. 

 Polygraph examinations, like other 
scientific and forensic tests, can take the 
form of either diagnostic test or screening 
tests. The difference between diagnostic and 
screening exams is that diagnostic 
examinations involve the existence of a 
known problem, in the form of symptoms, 
evidence, allegations, or incidental 
circumstances that suggest an individual 
may have some involvement, for which the 
examination results are intended to support a 
positive or negative diagnostic conclusion. 
Screening tests include all tests conducted in 
the absence of a known incident, known 
allegation, or known problem.  

 The purpose of diagnostic tests is to 
form a conclusion that may serve as a basis 
for action. This action will often affect the 
future of an individual in term of rights, 
liberties or health. For this reason, it is 
difficult to imagine an ethical justification 

for the selection of a testing technique that 
provides something less than the highest 
achievable level of diagnostic accuracy. 
Diagnostic tests achieve high levels of 
decision accuracy, in part, by restricting to 
the test to a single issue of concern.  

 In contrast, screening tests are 
intended to add incremental validity to risk 
management decisions that are made in the 
absence of any known problem. This is 
accomplished both by gathering information 
and by investigating the possible involvement 
of an individual in one or more issues of 
concern. Screening tests should not be used 
alone as the basis for action that may affect 
an individual´s rights, liberties, or health. 
Absence of any known problem is the 
defining characteristic of a screening test 
(Wilson, & Jungner, 1968; Raffle, & Muir 
Gray, 2007). Screening polygraphs tests 
address the objective of adding incrementally 
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to risk management through a combination 
of smaller goals that may include both the 
discriminate ability of the test result, and the 
capability of the testing process to develop 
information. Polygraph screening programs 
can also involve a third goal in the form of 
increased deterrence of problems (American 
Polygraph Association, 2009a; 2009b). 
Deterrence objectives may be achieved by 
deterring higher-risk persons from access to 
high-risk environments (e.g., police applicant 
screening or government/operational security 
screening), or through dissuasion of (or 
decreased) non-compliance with policies, 
rules, and regulations (e.g., operational 
security policies).  

Discussion 

 According to the American Polygraph 
Association (2011), polygraph examinations 
consist of three phases: 1) a pretest interview, 
2) an in-test data collection phase, and 3) test 
data analysis. Each of these phases has an 
important effect on both test accuracy and 
the usefulness of the test result. For this 
reason, all assumptions and procedures 
considered fundamental to the polygraph test 
should ideally be based on generally accepted 
knowledge or evidence and theoretical 
constructs for which there exists published 
and replicated empirical support.  

Polygraph pretest interview 

 At its most basic, an interview is 
merely a conversation with a purpose 
(Hodgson, 1987), and, as indicated by Kahn 
and Cannel (1957), the success of many 
professional endeavors depends in part on 
the ability to get information from others. The 
polygraph pretest interview is intended to 
orient the examinee to the testing procedures, 
the purpose of the test, and the investigation 
target questions. The basic premise of 
interviewing holds that people will report 
more useful information when they are 
prompted to do so by an interested listener 
who builds rapport through the use of 
conversation and interview questions. 
Polygraph pretest interviews are intended to 
allow truthful examinees to become 
accustomed to - or habituated to - the 
cognitive and emotional impact of hearing 
and responding to test stimulus questions 

that describe their possible involvement in 
problematic behaviors, while also sensitizing 
or increasing the awareness and response 
potential of deceptive examinees to test 
questions that describe their past behavior. 

 The polygraph pretest interview is a 
process, involving several steps (American 
Polygraph Association, 2009a, 2009b; 
Department of Defense Polygraph Institute, 
2002), including: a free-narrative interview 
(Powell & Snow, 2007), semi-structured 
interview (Lindlof & Taylor, 2002), or 
structured interview (Drever, 1995), a 
thorough review of the test question stimuli, 
and a practice or orientation test. The first 
objective of the pretest interview is to 
establish a positive identification and 
introduction, and to clarify the roles of the 
examiner and examinee. The examiner will 
also introduce the examinee to the 
examination room, including the use of audio 
or video recording devices, and all of the 
polygraph sensors that will later be attached 
to the examinee.  

 The next stage of the process consists 
of making an initial determination of the 
suitability of the examinee and obtaining 
informed consent for testing. This is done 
after a review of the rights of the examinee 
during testing, including the right to 
terminate the examination at any time. 
Ideally, informed consent should also include 
information about who will receive the 
information and results from the 
examination, and where to obtain more 
information about the strengths and 
limitations of the polygraph procedure. The 
examiner will then engage the examinee in a 
brief discussion about the case background 
and personal background of the examinee, in 
order to continue to establish an adequate 
and suitable testing rapport. The examiner 
will also provide more information about the 
psychological and physiological basis for the 
polygraph test, and will provide answers to 
any questions the examinee may have 
regarding the testing procedures.  

 A practice test or acquaintance test 
should be conducted as part of standardized 
field practice (American Polygraph 
Association, 2009a, 2009b; Department of 
Defense, 2006a). The purpose of this test is to 
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orient the examinee to the testing procedure 
before commencing the actual examination. 
Research by Kircher, Packard, Bell & 
Bernhardt (2001) has shown that this can 
contribute to increased test accuracy. A 
scientific view, supported by recent studies 
involving non-naive examinees who are fully 
aware of the details of the testing procedures 
(Honts & Reavy, 2009; Honts & Alloway, 
2007; Nelson, Handler, Blalock & Hernandez, 
2012; Rovner, 1986), holds that the 
effectiveness of evidence-based scientific tests 
is not dependent on the examinee's belief 
system. The purpose of the acquaintance test 
is not to demonstrate or convince the 
examinee to believe that the polygraph test is 
infallible, but to orient the examinee to the 
testing procedures. Regardless of the 
examiner's and examinee's attitudes or 
beliefs concerning the acquaintance test, 
scientific studies (Bradley & Janisse, 1981; 
Horneman & O'Gorman, 1985; Horowitz, 
Kircher & Raskin, 1986; Kirby, 1981; Widup, 
R, Jr & Barland, 1994) have shown that the 
use of an acquaintance test does not harm 
and may at times increase the accuracy of 
the polygraph examination result. The actual 
reason for this effect may have more to do 
with ensuring that the instrument and 
sensors are adjusted and functioning 
adequately and that the examinee has had an 
opportunity to practice complying with 
behavioral instructions.  

 The next stage of the pretest interview 
will be a free-narrative interview, a structured 
interview or semi-structured interview. Free-
narrative interviews are characterized by the 
use of simple and common language, an 
absence of coercive techniques, an 
opportunity for the interviewee to 
communicate details at the level of one's own 
choosing, along with encouragement to 
elaborate. Free narrative interviews 
conducted during polygraph testing may 
include direct or probing questions regarding 
a known or alleged incident, before 
proceeding to construct polygraph test 
questions. Free-narrative interview strategies 
are useful during diagnostic investigations, 
but are not well suited toward use in 
polygraph screening tests which are 
conducted in the absence of a known or 
alleged incident. Pretest interviews for 
screening exams conducted during polygraph 

screening exams, whether pertaining to 
operational security, law enforcement pre-
employment, or post-conviction supervision, 
will take the form of either a structured 
interview or semi-structured interview.  

 Structured interviews differ from 
semi-structured interview in that structured 
interviews are conducted verbatim, without 
deviation from the interview protocol (General 
Accounting Office, 1991; Campion, Campion, 
& & Hudson, 1994; Kvale, 1996). In contrast, 
semi-structured interviews are conducted 
using a structured content and question 
outline, for which the interviewer is permitted 
to present interview questions in a manner 
that is individualized based on the 
personalities, education levels, and rapport 
between the interviewer and interviewee. 
Although structured interviews may be 
preferred by some researchers and program 
administrators for their consistency, 
structured interviews make little use of the 
skill and expertise of the interviewer.  

Semi-structured interviews are 
intended to make more effective use of 
interviewer skill and expertise to access rich 
information regarding the interview content. 
Like structured interviews, semi-structured 
interviews should be anchored by a defined 
interview schedule or interview protocol, with 
clearly formulated operational definitions that 
describe the behavioral issues of concern. 
Compared to structured interview methods, 
semi-structured interview strategies both 
depend on and foster greater interviewing 
skill. Like structured interview methods, 
semi-structured interview protocols require 
that all interview topics and questions are 
addressed at some point during an interview.  

 In the last stage of the pretest 
interview – following the free-narrative 
interview or semi-structured interview – the 
examiner will develop and review the test 
questions with the examinee (American 
Polygraph Association, 2009a, 2009b; 
Department of Defense, 2002). Test question 
language will be adjusted to ensure correct 
understanding and to account for information 
or admissions that the examinee may provide 
during the interview or while developing the 
test questions. Relevant questions will 
describe the possible behavioral involvement 
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of the examinee in the issue or issues of 
concern. These questions will generally avoid 
issues related to memory, intent, and 
motivation. However, some investigative 
testing protocols will allow for test questions 
regarding memory if an examinee admits the 
alleged behavioral act and the issue of 
memory or motivation is target of the 
investigation (American Polygraph 
Association, 2009a).  

 When a polygraph examination 
consists of multiple series of test questions, 
the examiner will review each series of 
questions separately, then conduct the in-
test data collection phase for each question 
series questions before reviewing and 
collecting data for each subsequent question 
series. When a polygraph consists of multiple 
series of test questions, there is no evaluation 
or discussion of the results of any individual 
series of questions until all test question 
series have been fully recorded and analyzed. 
If an acquaintance test was not conducted 
earlier it may be conducted after reviewing 
the test questions and before proceeding to 
the in-test phase of the exam. Some earlier 
polygraph testing formats employed a 
procedure analogous to an acquaintance test, 
though following the first presentation of the 
test stimuli during the in-test phase of the 
exam.  

In-test data collection 

 The second phase of the polygraph 
examination is that of in-test data collection. 
This may be accomplished using any of a 
variety of validated diagnostic or screening 
test formats (American Polygraph 
Association, 2011b; Department of Defense, 
2002). All screening and diagnostic polygraph 
techniques include relevant questions (RQs) 
that describe the examinee's possible 
involvement in the behavioral issues under 
investigation. Effective relevant questions will 
be simple, direct, and should avoid legal or 
clinical jargon and words for which the 
correct meaning may be ambiguous, 
confusing or not recognizable to persons 
unfamiliar with legal or professional 
vocabulary. Each relevant questions must 
address a single behavioral issue.  

 Relevant questions of event-specific 

diagnostic polygraphs are constructed with 
the assumption of non-independent criterion 
variance. The scientific and probabilistic 
meaning of this is that the RQs have a 
common or shared source of response 
variance because the external criterion states 
of different RQs may (and do) affect one 
another. The practical meaning of this is that 
all RQs must address behavior within a single 
incident of concern.  

 Multi-issue screening polygraphs, 
conducted in the absence of a known 
allegation or incident, may be constructed 
with relevant questions that describe distinct 
behaviors for which the external criterion 
states are assumed to vary independently 
(i.e., external criterion states are assumed to 
be exclusive or not interact and affect one 
another). There is evidence that response 
variance for these questions is not actually 
independent (Barland, Honts & Barger, 1989; 
Podlesny & Truslow, 1993; Raskin, Honts & 
Kircher, 2014), and for this reason field 
practices do not permit both positive and 
negative test results within a single 
examination. Regardless of whether 
conducted for diagnostic or screening 
purposes, all polygraph examinations are 
ultimately interpreted at the level of the test 
as a whole, though subtotal scores for 
individual RQs may be evaluated according to 
standardized procedures.  

 Most polygraph examinations in the 
United States today are conducted with some 
variant of the comparison question technique 
(CQT). The CQT was first described in 
publication by Summers (1939) while he was 
head of the Psychology Department at the 
Fordham University Graduate School in New 
York. The CQT was popularized within the 
polygraph profession by Reid (1947) and 
Backster (1963). It is the most commonly 
used and exhaustively researched family of 
polygraph techniques in use today. In 
addition to RQs, these polygraph techniques 
also include comparison questions (CQs; 
referred to in earlier polygraph literature as 
control questions). When scoring a test, 
examiners will numerically and statistically 
evaluate differences in responses to RQs and 
CQs.  

 The traditional form of comparison 
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question is the probable-lie comparison (PLC) 
questions, while some evidence-based 
contemporary CQTs make use of the directed-
lie comparison (DLC). Examiners who use 
PLCs will maneuver the examinee into 
denying a common behavioral issue that is 
not the target of the examination. Probable-lie 
comparison questions have been the basis of 
some criticism of the polygraph technique 
due to their manipulative nature, and also 
the uncertainty surrounding the veracity of 
the examinee regarding these questions 
(Furedy, 1989; Lykken, 1981; Office of 
Technology Assessment, 1983; Saxe, 1991). 
Some of these criticisms rest on an 
inaccurate assumption that the polygraph 
measures actual lies per se. The polygraph, 
like many scientific tests, records responses 
to stimuli. Polygraph instruments do not 
actually measure lies, but instead 
discriminate deception and truth-telling 
through the use of probability models and 
statistical reference data that describe the 
differences in the patterns of reactions of 
truthful and deceptive persons when 
responding to RQs and CQs.  

Although not a control in the strictest 
sense, CQs serve a similar function as a 
control in that they allow an examiner to 
effectively parse and compare diagnostic 
variance and other sources of variance. 
Response variance of CQs is not completely 
independent of the investigation target issue 
in the same way that scientific controls are - 
because responses for CQs and RQs are from 
the same examinee. This model of testing can 
be thought of as analogous to the way that 
data is acquired from the subjects in a two-
way repeat measures ANOVA design - in 
which each subject serves as his or her own 
control set. In this way, each polygraph 
examination serves as a form of single 
subject scientific experiment.  

 Directed lie comparison (DLC) 
questions have been introduced as an 
alternative to the use of PLCs (Barland, 1981; 
Research Division Staff, 1995a; 1995b). DLCs 
are used in polygraph techniques developed 
by the United States (U.S.) government for 
use in polygraph screening programs, and in 
diagnostic polygraph techniques developed by 
researchers at the University of Utah (Honts 
& Raskin, 1988; Kircher, Honts & Raskin, 

1997) and at the U.S. Department of Defense 
(Honts & Reavy, 2009). The major difference 
between PLC and DLC techniques is that DLC 
techniques are transparent and can be used 
without the need to maneuver or manipulate 
the examinee into denying a common 
behavioral issue.  

 DLCs have been shown in numerous 
studies, summarized by Blalock, Nelson, 
Handler and Shaw (2011; 2012), to perform 
classification tasks with equal efficiency and 
similar statistical distributions of numerical 
scores (American Polygraph Association, 
2011) compared to PLC exams. Some 
researchers have suggested that DLCs are 
less ethically complicated than PLCs because 
they do not require the examiner to 
psychologically manipulate the examinee 
(Honts & Raskin, 1988; Honts & Reavy, 2009; 
Horowitz et al., 1997; Kircher, Packard, Bell, 
& Bernhardt, 2001; Raskin & Kircher, 1990). 
DLC examinations have also been shown to 
retain effectiveness in different languages and 
cultures (Nelson, Handler & Morgan, 2012).  

 In addition to PLC and DLC questions, 
other variants of comparison questions have 
been suggested and argued, including 
exclusive comparison questions and non-
exclusive (i.e., inclusive) comparison 
questions. Studies have shown all of these 
CQ variants to perform with similar 
effectiveness, for which accuracy does not 
differ at a statistically significant level (Amsel, 
1999; Honts & Reavy, 2009; Horvath & 
Palmatier, 2008; Horvath, 1988; Palmatier, 
1991). A recent meta-analytic survey 
(American Polygraph Association, 2011b) has 
further solidified this conclusion, in 
demonstrating that the same polygraph 
techniques perform with equivalent 
effectiveness and no significant differences in 
the sampling distributions of criterion 
deceptive and criterion truthful scores, when 
the techniques are employed with PLC or 
DLC questions. Scientific assumptions 
underlying scoring models for PLC and DLC 
techniques, assuming only that examinees 
will respond differently to relevant and 
comparison stimuli as a function of deception 
in response to RQs.  

 All polygraph techniques may include 
other procedural questions that are not 
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numerically scored. Procedural questions 
designed for other technical examination 
purposes have not been supported by 
scientific studies, including: overall truth 
questions (Abrams, 1984; Hilliard, 1979), 
outside issue questions - referred to also as 
“symptomatic” questions - that attempt to 
inquire about interference from outside the 
scope of the examination questions (Honts, 
Amato & Gordon, 2004; Krapohl & Ryan, 
2001), guilt-complex questions (Podlesny, 
Raskin & Barland, 1976), and sacrifice 
relevant questions regarding an examinee's 
intent to answer truthfully (Capps, 1991; 
Horvath, 1994). The absence of evidence to 
support their validity has led to the 
abandonment of the use of most of technical 
questions.  

 Only two non-scored technical 
questions remain widely used today, and 
these are used only in a procedural sense. 
Though not numerically scored, and not 
included in structured or statistical decision 
models, outside issue questions have been 
retained as a structural and procedural part 
of some test formats. Likewise, sacrifice 
questions are valued for the purported 
purpose of absorbing and discarding the 
examinee's initial response to the first 
question that describes the investigation 
target issue. These questions are also not 
numerically scored and not included in 
structured or statistical decision models. Un-
scored sacrifice questions are included in 
virtually all modern polygraph techniques in 
use today.  

 A basic principle of measurement and 
testing is to obtain several measurements for 
each issue of concern. This is accomplished 
during polygraph testing by the use of several 
component sensors, each of which is 
designed to monitor increases or changes in 
activity in the autonomic nervous system, 
and by the standard practice of aggregating 
or combining the responses to several 
presentations of each test stimulus (Bell, 
Raskin, Honts, & Kircher, 1999; Kircher & 
Raskin, 1988; Raskin, Kircher, Honts, & 
Horowitz, 1988; Reid, 1947; Research 
Division Staff, 1995a; 1995b). Field polygraph 
procedures (Handler & Nelson, 2008; Kircher 
& Raskin, 1988; Department of Defense, 
2006a) require that test stimuli are presented 

a minimum of three times and as many as 
five times. The common method is to repeat 
the entire series of test questions, while 
pausing the recording and deflating the 
cardio sensor in between repetitions. Some 
examination protocols (Department of 
Defense 1995a, 1995b; Handler, Nelson & 
Blalock, 2008) achieve several repetitions of 
the test questions without pausing the 
examination.  

Test data analysis – scoring of polygraph 
examinations 

 Prior to informing the examinee or 
others of the results of the polygraph 
examination, the examiner must analyze the 
test data. Procedures for test data analysis 
are designed to partition and compare the 
sources of response variance: variance in 
response to RQs and variance in response to 
CQs. Responses are numerically coded and 
the result is compared to cutscores that 
represent normative expectations for 
deceptive or truthful persons. The 
overarching theory of polygraph testing is 
that responses to RQs and CQs vary 
significantly as a function of deception and 
truth-telling in response to the RQs.  

 The basic premise of numerical 
scoring of polygraph exams was first 
described by Kubis (1962) a method similar 
to that of Likert (1932) who showed how to 
reduce subjectivity using numerical coding of 
ordinal non-linear response data. Numerical 
scoring was popularized within the polygraph 
profession by Backster (1963) as the seven-
position scoring system, and has been 
subject to further development and 
refinement through empirical study. The 
procedural construct for evaluation of 
differences in reaction to RQs and CQs can 
be traced to Summers (1939), who used a 
question sequence consisting of three 
relevant target questions and three 
comparative response questions repeated 
three times. Resulting data are found to 
produce different distributions for the 
different criterion groups, and these 
distributions can be used to classify other 
case observations. Variants of this model are 
observed in both signal detection and signal 
discrimination theory (Wickens, 1991; 2002).  
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There are three commonly used 
variants of the seven-position scoring system 
in use today, including the model developed 
by the U.S. Government (Department of 
Defense, 2006a; 2006b), the model published 
by ASTM International (2002), and the one 
developed by researchers from the University 
of Utah (Bell, Raskin, Honts, & Kircher, 1999; 
Kircher & Raskin, 1988; Raskin & Hare, 
1978) and described by Handler (2006) and 
Handler and Nelson (2008). Differences 
between these seven-position methods are 
procedural and may be inconsequential in 
terms of test accuracy (American Polygraph 
Association, 2011b).  

 A commonly used modification of the 
seven-position scoring model is the three-
position system defined by the Department of 
Defense (2006a, 2006b). Three-position 
scoring models are favored by some 
examiners for their simplicity and reliability, 
though there is a known increase in 
inconclusive test results (American Polygraph 
Association, 2011b) when using numerical 
cutscores intended for seven-position scores. 
The Empirical Scoring System (Nelson, 
Krapohl & Handler, 2008; Nelson & Handler, 
2010; Nelson et al., 2011) is a statistically 
referenced, standardized, and evidence-based 
modification of the three-position and seven-
position scoring models, with test accuracy 
comparable to other scoring models, though 
without the increase in inconclusive results.  

 As a theoretical matter, scoring of 
polygraph examinations is not different from 
the evaluation of other scientific tests in 
medicine, psychology, and forensics, and 
involves four basic concerns: 1) the 
identification of observable or measurable 
criteria (i.e., scoring features), 2) 
transformation of scoring features to 
numerical values, and reduction of numerical 
values to a grand total index for the 
examination as a whole and subtotal indices 
for the individual examination items, 3) 
statistical reference distributions to calculate 
statistical classifiers and numerical 
cutscores, and 4) structured decision policies.  

 Discussions of polygraph scoring 
methods are inseparable from discussions of 
test theory, including both decision theory 
and signal detection theory. Decision theory 

(Greenberg, 1982; Lehmann, 1950; Lieblich 
Ben-Shakhar, Kugelmass, & Cohen, 1978; 
Pratt, Raiffa, & Schlaifer, 1995; Wald, 1939;), 
like statistical learning theory (Hastie, 
Tibshirani & Friedman, 2001)  is concerned 
with making optimal decisions. Signal 
detection theory is concerned with identifying 
and separating useful information from 
background noise or random information 
(Green, & Swets. 1966; Marcum, 1947; 
Schonhoff, & Giordano, 2006; Swets,1964; 
Swets, 1996; Tanner, Wilson, & Swets, 1954). 
Signal detection theory includes two 
fundamental models: signal detection (e.g., 
Yes or No) (Wickens, 2002) and signal 
discrimination models (e.g., A or B) (Wickens, 
1991). CQT polygraph testing represents the 
second form, of these two, in that polygraph 
decisions attempt to achieve diagnostic 
accuracy when placing or predicting 
individual examinee membership into 
criterion categories of deception and truth-
telling. Recent efforts (Nelson, Krapohl & 
Handler, 2008; Nelson et al., 2011; Nelson & 
Handler, 2010) have begun to make more 
extensive use of statistical decision theory to 
quantify the probability of erroneous 
polygraph test results.  

Physiological reaction features. 
Scoring of polygraph examinations begins 
with the identification of observable or 
measurable physiological responses that are 
correlated with deception and which can be 
combined into an efficient and effective 
diagnostic model. A number of studies - 
largely funded by the U.S. Department of 
Defense and conducted at the University of 
Utah and Johns Hopkins University - have 
described investigations into the 
identification and extraction of polygraph 
scoring features (Bell, Raskin, Honts, & 
Kircher, 1999; Harris, Horner, & McQuarrie, 
2000; Kircher, Kristjiansson, Gardner, & 
Webb, 2005; Kircher & Raskin, 1988; Raskin 
et al., 1988). These efforts are reflected in 
field practice standards published by the 
Department of Defense (2006a; 2006b), by 
ASTM International (2002), and in 
publications on the Empirical Scoring System 
(Nelson & Handler, 2010; Nelson et al., 2011).  

 A small number of physiological 
indicators have repeatedly shown to be 
correlated with deception in structural 
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decision models presently used in field 
polygraph programs. They are: respiration – 
observed as the respiration line length 
(Kircher & Raskin, 1988), respiration 
excursion length (Kircher & Raskin, 2002), or 
as either sustained decreases in respiration 
amplitude for three or more respiratory 
cycles, slowing of respiration rate for three or 
more cycles, or temporary increases in 
respiratory baseline of three cycles or more, 
and apnea; electrodermal activity – observed 
or measured as an increase in skin 
conductance (decrease in resistance), 
increased duration of response, and multiple 
responses; and cardiovascular activity – in 
the form of increase in relative blood 
pressure, increased duration of response, 
slowing of heart-rate, and decrease in finger 
blood-pulse volume. 

 Scoring features have been described 
as either primary or secondary (Bell, et al.,, 
1999; Department of Defense, 2006a; 2006b). 
Primary features are those that capture the 
greatest degree of variance in deceptive and 
truthful responses to RQs and CQs within in 
each of the recorded physiological channels. 
Secondary features are correlated with 
differences in deceptive and truthful 
responses at statistically significant levels, 
but have weaker correlation coefficients 
compared to primary features. Also, 
secondary features provide information that 
is so strongly correlated with their primary 
counterparts that the added information is 
largely redundant and may not be additive to 
the effectiveness of some structural models. 
Some computerized scoring algorithms 
(Honts & Devitt, 1992; Kircher & Raskin, 
1988; Krapohl, 2002; Krapohl & McManus, 
1999; MacLaren & Krapohl, 2003; Nelson, 
Krapohl & Handler 2008; Raskin et al., 1988;) 
in use today, and the evidence-based 
Empirical Scoring System (Nelson & Handler, 
2010; Nelson et al., 2011) have been designed 
to use only primary features, forgoing 
reaction features considered secondary in 
importance. Primary features, sometimes 
referred to as “Kircher features” are the 
following: respiration – observed as excursion 
length or correlated patterns, electrodermal 
activity - observed as the amplitude of 
vertical increase, and cardiovascular activity - 
observed as the amplitude of vertical increase 
in relative blood pressure.  

Numerical_transformations. 
Numerical scores, in the form of non-
parametric integers of positive or negative 
value, are assigned to each presentation of 
each RQs by comparing the strength of 
reaction to each RQ with the strength of 
reaction to the CQs presented in sequence 
with the RQs. A fundamental assumption 
during comparison question testing, is that 
both truthful and deceptive examinees may 
exhibit some degree of reaction to relevant 
questions stimuli. Indeed, Ansley (1999), 
Ansley and Krapohl (2000) and Offe and Offe 
(2007) have shown empirically that it is not 
the presence or absence of a response, nor 
the linear magnitude of response to the 
relevant questions that discriminates 
deception from truth-telling. Instead, the 
simple relative magnitude or degree of 
response to CQs, relative to the degree of 
response to the RQs, is the differentiating 
characteristic between deceptive and truthful 
examinees.  

 Deceptive examinees generally exhibit 
larger magnitude of change in autonomic 
activity in response to relevant stimuli than 
comparison stimuli, while truthful examinees 
will generally exhibit larger magnitude of 
change to comparison stimuli than to 
relevant stimuli. Deceptive scores are 
assigned when the magnitude of change to 
relevant question stimuli are greater than 
comparison question stimuli. Conversely, 
truthful scores are assigned whenever the 
degree of change in response to the 
comparison question stimuli is greater than 
responses to the relevant question stimuli. 
Numerous scientific reviews of countless 
scientific studies have affirmed the validity of 
the operational construct that responses to 
relevant and comparison stimuli vary as a 
function of deception or truth-telling 
regarding a past behavior (American 
Polygraph Association, 2011; Ansley, 1983; 
1990; Abrams, 1973; 1977; 1989; National 
Research Council/National Academy of 
Science, 2003; Nelson & Handler, 2013; 
Office of Technology Assessment, 1983; 
Podlesny & Raskin, 1978; Raskin, Honts & 
Kircher, 2014). 

Decision cutscores and reference 
distributions. Numerical test scores are 
translated into categorical test results 
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through the comparison of test scores with 
cutscores that are anchored to reference 
distributions that describe the statistical 
density or probability of obtaining each 
particular score within the range of possible 
test scores. Because all scientific data are a 
combination of both diagnostic variance (i.e., 
explained variance) and unexplained variance 
(i.e., error variance, random variance or 
uncontrolled variance), individual scores can 
be expected to vary somewhat within each 
examination. For this reason, aggregated test 
scores have been found to provide the 
greatest diagnostic efficiency. This is often in 
the form of a grand total score, though 
subtotal scores are also used with some 
polygraph techniques. Grand total and 
subtotal scores are compared to cutscores 
and statistical reference distributions to 
determine the likelihood that an observed test 
scores has occurred due simply to 
uncontrolled error variance or random 
chance.  

 Probability cutscores are an 
expression of our tolerance for uncertainty or 
error, expressed as a statistical probability of 
error, often using the Greek letter �, declared 
prior to conducting an examination. A 
common probability cutscore in polygraph 
and other scientific disciplines is .05, with 
the goal of constraining the proportion of 
errors to 5% or less while attempting to 
provide a minimum confidence level of 95% 
for the categorical test result. Alternative 
probability boundaries of .10 and even .01, 
representing intended confidence levels of 
90% and 99%, are sometimes used when 
testing objectives indicate a need for fewer 
inconclusive or unresolved test results or 
(.10) for fewer errors (.01).  

 Cutscores have also been determined 
using performance curves (Bell et al., 1999) 
and through heuristic experience. Regardless 
of the method used to determine numerical 
cutscores, all decision cutscores will have 
some associated statistical information to 
describe the level of significance or 
probability of error. The relationship between 
numerical scores and associated statistical 
reference distributions can be calculated 
mathematically, and can also be conveniently 
determined using published reference tables.  

 Reference distributions have been 
summarized (American Polygraph 
Association, 2011; Nelson & Handler 2015) in 
the form of descriptive statistics that inform 
us about the location (i.e., mean or average), 
dispersion (i.e., variance or standard 
deviation) and shape of the distribution of 
scores observed in the sampling data for 
criterion deceptive and criterion truthful 
persons. Published reference distributions 
can be used to calculate the margin of 
uncertainty, in the form of a level of 
statistical significance, odds ratio, confidence 
level or probability of error, associated with 
any possible test score. Test results are said 
to be statistically significant when the 
probability of error is less than or equal to a 
declared probability cutscore or alpha level 
(i.e., p <= �). This is equivalent to the 
condition when a test score equals or exceed 
a cutscore.  

Decision rules. Decision rules are the 
practical and procedural comparison of test 
scores with either traditional cutscores (Bell, 
et al., 1999; Department of Department of 
Defense, 2006a; 2006b; Kircher & Raskin, 
1988; Raskin et al., 1988) or cutscores 
selected for their level of statistical 
significance and probability of error using 
published reference distributions (American 
Polygraph Association, 2011, Krapohl & 
McManus, 1999; Krapohl, 2002; Nelson, 
Krapohl & Handler, 2008; Nelson & Handler, 
2010; 2015; Nelson et al., 2011). 
Procedurally, following the assignment of 
numerical scores, all scores are aggregated by 
summing the subtotal scores for all 
presentations of each RQ stimuli. Subtotal 
scores are then summed to achieve a grand-
total score for event-specific diagnostic 
exams. Procedural decision rules are 
constructed with regard for assumptions of 
independent and non-independent criterion 
variance of the RQs of event-specific 
diagnostic exams and multi-issue screening 
exams.  

 Procedural decision rules for event 
specific diagnostic examinations, for which 
the criterion variance of the several RQs is 
assumed to be non-independent or 
dependent (i.e., all RQs address a single event 
for which the criterion status of different test 
stimuli may be strongly related), will make 
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use of the grand total score to make the most 
accurate classification possible regarding the 
test as a whole. Some decision rules, such as 
those used by the Department of Defense 
(2006a; 2006b), as described by Light (1999), 
or those developed by Senter and Dollins 
(2002) may also make use of subtotal scores 
in attempt to reduce inconclusive results, 
increase test sensitivity to deception, or 
reduce false-negative errors. Decision results 
involving the grand total, referred to herein as 
the grand-total-rule (GTR), are accomplished 
by comparing the grand total score to 
cutscores for deceptive and truthful 
classifications. When using the GTR, test 
results are statistically significant and a 
categorical conclusion is made if the grand 
total score equals or exceeds one of the 
cutscores.  

 A two-stage modification of the GTR, 
referred to herein as the two-stage-rule (TSR) 
was described by Senter (2003) and Senter 
and Dollins (2002; 2008). The TSR allows the 
use of subtotal scores to achieve a categorical 
conclusion when the grand-total score is not 
statistically significant (i.e., inconclusive). 
When used, subtotal scores should be 
compared with cutscores that are statistically 
corrected for the known inflation of alpha, 
and associated potential increase in false-
positive errors, that results from the use of 
multiple statistical comparisons (Abdi, 2007, 
Nelson and Handler, 2010; Nelson et al., 
2011; Nelson, Krapohl & Handler, 2008). Use 
of a simple statistical correction, referred to 
as a Bonferroni correction, can prevent an 
increase in false-positive errors when using 
subtotal scores of event-specific diagnostic 
exams.  

 By definition, the criterion states of 
the RQs of multi-issue screening exams are 
assumed to vary independently. For this 
reason, grand total scores are generally not 
used with multi-issue screening exams, for 
which the subtotal scores are more 
commonly used. Scores for multi-issue 
screening polygraphs are commonly 
evaluated using the individual subtotal 
scores (Department of Defense, 2006a; 
2006b; Nelson and Handler, 2010; Nelson et 
al., 2011; Nelson, Krapohl & Handler, 2008), 
using a rule referred to herein as the subtotal-
score-rule (SSR). The SSR is executed by 

comparing each subtotal score to cutscores 
derived from statistical distributions of 
subtotal scores of examinations constructed 
of questions for which the criterion state was 
assumed to vary independently (American 
Polygraph Association, 2011; Nelson and 
Handler, 2010; Nelson et al., 2011).  

 Although the SSR involves the use of 
individual subtotal scores, previous research 
(Barland, Honts & Barger, 1989; Podlesney & 
Truselow, 1993; Raskin, Honts & Kircher, 
2014; Raskin, Kircher, Honts & Horowitz, 
1988) has shown that although comparison 
question polygraph tests are effective at 
differentiating individuals who are truthful or 
deceptive, these tests are not as effective at 
determining the exact question or questions, 
within a series, to which an individual has 
lied or told the truth. The reasons for this 
may have to do with both the psychological 
and attentional demands of multiple 
independent stimulus targets, and the 
mathematical and statistical complexities 
that result from aggregating the sensitivity, 
specificity, false-positive and false-negative 
rates of multiple independent results. Test 
questions of multiple issue exams also have a 
shared, non-independent, source of response 
variance in the form of the examinee. For 
these reasons, the final classification of 
examination results as belonging to the 
groups of deceptive or truthful persons is 
always determined at the level of the test as a 
whole.  

 When using the SSR, the test result is 
classified as deceptive if any independent 
question produces a result that is statistically 
significant for deception, while truthful 
classifications require that the results of all 
independent questions are statistically 
significant for truth-telling. Field practices 
(American Polygraph Association, 2009a; 
Department of Defense, 2006a; 2006b) do not 
support the interpretation of responses to 
some questions as truthful and other 
responses as deceptive within a single 
examination. Of course, statistical methods 
involving regression, variance and covariance 
may provide capabilities not available within 
the simple procedural rubric of the SSR.  

 Subtotal cutscores for truth-telling 
should ideally be determined using 
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procedures to statistically correct for the 
potential reduction of test specificity when 
requiring multiple statistically significant 
truthful scores before a truthful classification 
is made. A common solution for this 
correction in the statistical and mathematical 
sciences, as has been described in procedural 
methods for polygraph scoring (Nelson and 
Handler, 2010; Nelson et al., 2011), is the 
Šidák correction, used when requiring 
multiple statistically significant independent 
probability events (Abdi, 2007). Some 
procedures involve the use of subtotal scores 
with traditional cutscores that are not derived 
from statistical reference distributions but 
are instead based on classification 
performance curves or heuristic experience 
(Bell et al., 1999; Department of Defense, 
2006a; 2006b).  

Physiological basis for the polygraph 

 Although a thorough and detailed 
description of the physiological responses 
recorded by the polygraph is beyond the 
scope of this paper, a practical description of 
polygraph physiology in inextricably linked 
with the need to translate changes in 
recorded data into the form of test scores and 
test results. In contrast to earlier models for 
test data analysis that relied somewhat 
heavily on pattern recognition as a means of 
monitoring and observing physiological 
activity (Department of Defense, 2004), 
evidence-based models in use today will 
employ only those physiological features that 
are amenable to measurement and that have 
been shown, through published and 
replicated peer reviewed scientific studies, to 
be correlated at statistically significant levels 
with differences in response to different types 
of test stimuli that occur as a function of 
deception or truth-telling regarding past 
behavior (Bell, et al., 1999; Harris, Horner & 
McQuarrie, 2000; Kircher, Krisjiansson, 
Gardner & Webb, 2005; Kircher & Raskin, 
1988; Podlesny & Truslow, 1993, Raskin, 
Kircher, Honts & Horiwitz, 1988). Polygraph 
recording instrumentation has tended to 
focus on the acquisition of physiological 
response data that is of practical use to the 
task of scoring and interpreting polygraph 
test results, with few capabilities beyond that 
objective. For example: polygraph 
instrumentation is not used to evaluate 

cardiovascular or respiratory health.  

 Polygraph instrumentation consists 
minimally of three component sensors: two 
pneumograph sensors (thoracic and 
abdominal) to record breathing movement 
activity, electrical sensors to record 
autonomic activity in the palmar or distal 
regions (Handler, Nelson, Krapohl & Honts, 
2010), and cardiovascular sensors to record 
relative changes in blood pressure (American 
Polygraph Association, 2009a, 2009b; 
Department of Defense 2006a). Vasomotor 
sensors (Kircher & Raskin, 1988; Bell et al., 
1999) are regarded as optional components of 
the polygraph instrument. Field testing 
protocols since 2007 have recommended the 
use of activity sensors to aid in the detection 
of countermeasure activity sensors, and are 
now required by the American Polygraph 
Association (2011a) as of January 1, 2012. 
This core combination of required sensors 
has been studied for several decades, and 
has been empirically shown to produce 
numerical scores that are structurally 
correlated with the criterion states of 
deception and truth-telling in statistical 
reference distributions from development and 
validation samples used in both field and 
laboratory studies (American Polygraph 
Association, 2011; Bell, Raskin, Honts & 
Kircher, 1999; Harris & Olsen, 1994; Harris, 
Horner & McQuarrie, 2000; Horowitz, 
Kircher, Honts & Raskin, 1997; Kircher & 
Raskin, 1988; Kircher, Kristjiansson, 
Gardner & Webb, 2005; MacLaren & Krapohl, 
2003; Offe & Offe, 2007; Olsen, Harris & 
Chiu, 1994; Raskin, Kircher, Honts & 
Horowitz, 1988).  

 The physiological mechanics of 
polygraph responses during comparison 
question tests occur in the context of the 
autonomic nervous system (ANS) which 
includes both sympathetic (S/ANS) and 
parasympathetic (PS/ANS) components 
(Bear, Barry, & Paradiso, 2007; Costanzo, 
2007; Maton et al., 1993; Paradiso, Bear, & 
Connors, 2007; Silverthorn, 2009; Standring, 
2005). The ANS regulates involuntary 
processes including cardiac rhythm, 
respiration, salivation, perspiration, and 
other forms of arousal. S/ANS activity is 
responsible for stimulation of the internal 
organs in response to activity demands. 
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PS/ANS activity serves to reduce 
physiological activation to the minimum level 
necessary to ensure both longevity and 
adequate response to situational demands. 
PS/ANS and S/ANS activity are therefore in 
homeostatic balance with respect to real or 
perceived demands. The alternative to 
homeostatic balance is a general state of 
disease that may eventually lead to death. 
For this reason, every form of change in the 
ANS can be thought of as intended to 
maintain homeostasis and survival.  

 Polygraph examiners are primarily 
interested in recording and observing S/ANS 
activity, but it is important to understand 
that some activity, as with some 
cardiovascular data and respiration 
responses of interest to polygraph examiners, 
may actually be the result of changes in 
PS/ANS activity. (For more information about 
the dual innervation of the autonomic 
nervous system the reader is directed to more 
complete works by Janig (2006), Porges 
(2014), Handler and Richerter (2014)). The 
process of change, with the goal of 
maintaining homeostasis, is referred to as 
allostasis (Sterling & Eyer, 1988; Berntson & 
Cacioppo, 2007). Changes recorded during 
polygraph testing can be thought of as 
allostatic changes (Handler, Rovner & Nelson, 
2008) that occur in an attempt to attain or 
maintain homeostasis.  

 Observable and recordable 
physiological changes in physiological activity 
that are structurally correlated with 
deception and truth-telling during 
comparison question testing include the 
following three features: 1) subtle and 
temporary respiratory suppression (i.e., 
suppression or reduction of respiratory 
movement, 2) relative magnitude of phasic 
electrodermal activity indicative of increased 
S/ANS activity, 3) relative magnitude of 
phasic response in the moving average of 
relative blood pressure. These measurable 
reactions have been described in several 
publications (ASTM International, 2002; Bell 
et al., 1999; Department of Defense, 2006a, 
2006b; Harris, Horner & McQuarrie, 2000; 
Kircher & Raskin, 1988; Kircher et al., 2005; 
Krapohl & McManus, 1999; Raskin & Hare, 
1978; Raskin et al., 1988). Physiological 
responses for these three primary sensors 

(respiratory suppression, electrodermal 
activity, and cardiovascular activity) are 
easily observed and recorded.  

 Common misconceptions about the 
polygraph include the notion that the 
polygraph measures deep or rapid breathing, 
sweaty palms or sweating activity, and rapid 
or increasing heart rate activity. Of these, the 
first two, increased respiratory activity and 
sweating activity, are known to be inaccurate 
and unsatisfactory explanatory models for 
polygraph reactions. Only the third, heart 
rate, has been included in validated 
statistical classifiers for deception and truth-
telling. However, it is slowing of cardiac 
rhythm, not increase, which is correlated 
with deception (Kircher et al., 2005; Raskin & 
Hare, 1978). Pulse rate is included in the 
statistical model for the PolyScore algorithm 
(Blackwell, 1998; Dollins, Krapohl & Dutton, 
1999; Dollins, Krapohl & Dutton, 2000; 
Harris & Olsen, 1994; Olsen et al., 1991; 
Olsen et al., 1994; Olsen, Harris, Capps & 
Ansley, 1997). Changes in heart rate are not 
included in other validated statistical models 
for scoring comparison questions tests. Pulse 
rate activity is therefore rarely included in 
polygraph decisions in field settings. 

 Manual analysis of the relative or 
absolute magnitude of change or response in 
phasic activity is easily accomplished for 
electrodermal activity and cardiovascular 
activity. Electrodermal data has been shown 
to be a strong indicator of S/ANS arousal 
(Boucsein, 2012), and to be the most robust 
and reliable contributor to the final score and 
resulting classification of comparison 
question polygraph test results (Ansley & 
Krapohl, 2000; Harris & Olsen, 1994; 
Kircher, 1981; 1983; Kircher & Raskin, 2002; 
Kircher & Raskin, 1988; Kircher et al., 2005; 
Krapohl & McManus, 1999; Nelson, Krapohl 
& Handler, 2008; Olsen et al., 1997; Raskin 
et al., 1988).  

Reactions to test stimuli can be 
evaluated through either non-parametric 
observation or through linear measurement. 
However, polygraph instrument manufacturer
s have not completely standardized the signal 
processing and feature extraction methods 
whereby data obtained during polygraph 
testing are to be anchored to linear changes 
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in physiological activity. As a result, 
measured or responses to polygraph stimuli 
are used only in automated statistical 
classification models within the polygraph 
testing paradigm and may not be directly 
related to measurements of similar 
physiological activity as utilized in medical 
fields. Most polygraph scoring paradigms will 
a non-parametric feature extraction method.  

 Cardiovascular responses during 
comparison question testing have been 
shown to be correlated with the criterion 
categories of deception and truth-telling at 
statistically significant levels (Bell et al., 
1999; Harris et al., 2000; Kircher & Raskin, 
1988; Kircher et al., 2005; Nelson et al., 2008; 
Raskin et al., 1988). The structural 
correlation for cardiovascular response 
activity has been shown to be weaker than 
that of electrodermal response data, though 
stronger than that of respiratory response 
data. Diagnostic features and the 
interpretation of cardiovascular response 
activity were described by Handler and 
Reicherter (2008) and Handler, Geddes and 
Reicherter (2007). Some field polygraph 
examiners make use of photoelectric 
plethysmograph data, a form of 
cardiovascular recording for which 
information has been described by Handler 
and Krapohl (2007), Geddes (1974) and 
Honts, Handler, Shaw & Gougler (2015).  

 Of the three physiological sensors, 
respiratory data has found to be the most 
susceptible to disruption from voluntary 
activity during polygraph testing. Respiration 
data has the weakest structural coefficients 
of the required polygraph sensors (Harris & 
Olsen, 1994; Harris et al., 2000; Kircher & 
Raskin, 1988; Kircher et al., 2005; Nelson, 
Krapohl & Handler, 2008; Olsen et al., 1997; 
Raskin et al., 1988). However, field examiners 
have learned to evaluate respiration data for 
indicators of cooperation or non-cooperation 
during testing, in addition to evaluating 
respiration data for indicators of deception 
and truth-telling. Some research (Kircher et 
al., 2005) has suggested that pneumograph 
data may be less diagnostic during 
comparison question tests conducted using 
DLC exams, while other findings have shown 
that respiration data of DLC exams does 
contain useable diagnostic information 

(Honts & Handler, 2014). 

 Respiratory suppression, though 
accurately measured by the curvilinear 
distance (Kircher & Raskin, 1988; Raskin et 
al., 1988; Timm, 1982) or sum of absolute 
magnitude of change in y-axis excursion 
(Kircher & Raskin, 2002), is not easily 
measured without mechanical devices. Field 
polygraph examiners are taught to evaluate 
recorded data for the presence or absence of 
reaction patterns that have been described as 
correlated with the criterion categories of 
deception and truth-telling (Raskin & Hare, 
1978; Bell et al., 1999; Harris et al., 2000; 
Kircher & Raskin, 1988; Kircher et al., 2005; 
Raskin et al., 1988). Pattern features shown 
to be correlated with respiratory suppression 
and CQT criterion categories are few, and 
include the following: 1) a subtle and 
temporary reduction of the tidal or inhalation 
volume resulting in a reduction of the y-axis 
(vertical) magnitude of the respiratory 
tracings for multiple respiratory cycles 
following the onset of the test question 
stimulus, 2) a subtle and temporary slowing 
of respiratory rate for multiple respiratory 
cycles following the onset of the test question 
stimulus, and 3) a subtle and temporary 
elevation of the exhalation baseline or 
residual volume for multiple respiratory 
cycles following the stimulus onset. Apnea is 
also correlated with differences in deception 
and truth-telling (Bell et al., 1999; Kircher & 
Raskin, 1988), but can be easily feigned.  

 Polygraph sensors, while capable of 
recording sympathetic autonomic responses 
to test stimuli, are non-robust against 
disruptive somatic or physical activity that is 
sometimes not easily observed. In response to 
concerns about the potential for attempted 
faking during testing (i.e., countermeasures), 
somatic activity sensors have been developed 
to detect and record both overt and covert 
physical activity. There is indication in the 
literature that somatic activity sensors can 
increase examiners’ ability to observe and 
detect these attempts (Ogilvie & Dutton, 
2008; Stephenson & Barry, 1986). In the 
absence of recorded data of artifacted, odd or 
uninterpretable quality that indicates overt or 
covert physical activity, field examiners will 
assume that responses recorded by the 
respiration, electrodermal and cardiovascular 
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sensors have their origins in the ANS and are 
not altered or contaminated by covert somatic 
activity.  

Psychological basis for the polygraph 

 A satisfactory psychological theory will 
parsimoniously and holistically account for 
the variety of known and observed 
phenomena associated with the polygraph 
test. Such a theory will explain electrodermal 
responses, cardiovascular responses, and 
respiratory responses, to both PLC and DLC 
question, and will contribute to our 
understanding of test accuracy with both 
psychopathic and non-psychopathic persons. 
Moreover, a sound understanding of the 
psychological basis of the polygraph test will 
enable us to better understand issues of test 
suitability and unsuitability (i.e., for whom 
the test may or may not work). A 
comprehensive theoretical understanding of 
the psychological basis for responses to 
different testing paradigms such as the CQT 
and other polygraph and lie-detection 
paradigms – such as the concealed-
information-test (CIT), which uses similar 
recorded physiological signals as a basis for 
ipsative calculations of the statistical 
significance of differences in responses to 
different test stimuli. Finally, a satisfactory 
psychological theory for polygraph testing will 
achieve a coherent integration of scientific 
knowledge regarding the polygraph with 
extant knowledge in related fields of science 
including cognitive, social and behavioral 
psychology, psychophysiology, signal 
detection theory, decision theory, statistical 
learning theory and more. 

 While a comprehensive discussion of 
the psychological basis for polygraph testing 
is beyond the scope of this paper, a brief 
explanation will hold that the psychological 
basis for responses to polygraph test stimuli 
involves a constellation of simple 
psychological mechanisms including 
cognition, emotion, and behavioral 
conditioning (Handler & Nelson, 2007; 
Handler, Shaw & Gougler, 2010; Kahn, 
Nelson, & Handler, 2009; Senter, 
Weatherman, Krapohl, & Horvath, 2010). 
Recently, preliminary process theory, related 
to orienting theory (Barry, 1996) has been 
suggested as a potentially parsimonious 

explanation for observed differences in 
response to different test stimuli (Palmatier & 
Rovner, 2014), though more discussion is 
needed to fully understand the advantages 
and limitations of this theory as applied to 
the polygraph. Until a more detailed evidence 
is described, a general constructed would 
suggest that all responses to test stimuli 
result from some combination of mental 
activity, emotion, and behavioral 
conditioning. All of these may play a role in 
physiological reactions that are load 
differentially for different types of polygraph 
test stimuli (i.e., relevant and comparison 
questions) as a function of deception or 
truth-telling in response to relevant stimuli 
that describe a behavioral issue of concern. It 
will be important to refrain from attempting 
to define which single emotion, or define the 
exact focus of attention and cognition within 
the examinee until such time as evidence 
exists to verify a more detailed description.  

 Field examiners have tended 
historically to simplify the explanation of 
polygraph psychology to a minimum level 
that satisfies both themselves and their 
examinees. This was often done using a 
scientifically unsatisfactory explanation of 
“psychological set” (see Handler & Nelson, 
2007) as related to the fight-or-flight 
response that has been attributed to Cannon 
(1929). Although now regarded as an 
inadequate model for both polygraph 
responses and stress responses in general 
(Bracha, et al., 2004; Taylor et al., 2000), the 
application of this now problematic 
hypothesis holds that examinees will focus 
their attention and physiological response to 
the question or issue that presents the 
greatest immediate threat to their survival 
and well-being. The most obvious evidence of 
the limitations of the “psychological set” 
hypothesis is that it cannot account for the 
effectiveness of DLCs, and does not 
adequately explain test effectiveness with 
psychopaths who have been shown to have 
low levels of fear conditioning (Birbaumer, et 
al., 2005). Additionally, the “psychological 
set” requires the assumption that polygraph 
sensors can identify different types of 
emotions, though the literature does not 
support this notion (Kahn, Nelson, & 
Handler, 2009). Moreover, this explanation 
suffers from a fundamental vulnerability to 
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suggestions that it is pseudoscientific 
because it cannot satisfy a fundamental 
scientific requirement for falsifiability 
(Popper, 1959).  

 Handler & Nelson (2007) described the 
troublesome origins of the term 
“psychological set” which does not appear in 
the scientific psychological literature in the 
form employed by polygraph examiners. 
Differential salience has been suggested as a 
more general and parsimonious psychological 
theory that is more consistent with the field 
of scientific psychology, including emotion, 
cognition and conditioned learning as a basis 
of response to polygraph stimuli (Senter, 
Weatherman, Krapohl & Horvath, 2010).  

 Polygraph responses might also be 
accounted for using the conceptual 
framework of behavioral conditioning, as first 
described by Pavlov (1927), and learning 
theory, including the concepts of sensitization 
and habituation (Domjan, 2010, Groves & 
Thompson, 1970). A conditioned learning 
model for responses to polygraph stimuli 
suggests that involvement in a serious 
transgression amounts to a form of single-
trial behavioral conditioning with test 
questions functioning as a conditioned 
stimulus. Polygraph interviewing theory holds 
that a thorough and effective pretest 
interview will give the truthful examinee an 
opportunity to habituate to test questions, 
while causing a deceptive examinee to 
become sensitized to the test questions as a 
conditioned stimulus. 

 Cognitive-behavioral theory, which 
includes cognition, emotion and 
behavioral/experiential learning as a basis of 
physiological response, has been also 
suggested as an explanatory hypothesis for 
the variety of known polygraph phenomena 
(Kahn, Nelson & Handler, 2009), and this 
model is consistent with the salience 
hypothesis described by Handler and Nelson 
(2007) and Senter et al., (2010). A 
generalization of the cognitive-behavioral 
model for polygraph reactions suggests that 
truth-telling presents simpler cognitive and 
emotional task demands than deception.  

 A cognitive-behavioral and differential 
salience model would hold that physiological 

responses to a repeated sequence of 
polygraph test stimuli will be loaded onto 
different types of test stimuli as a function of 
deception and truth-telling regarding the 
investigation target issues, and that the basis 
of observed responses can be thought of as 
originating in cognition, memory, emotion 
and conditioned experience relative to the 
test stimuli. Relative differences in response 
to different types of test stimuli can be 
compared with statistical reference 
distributions and evaluated for their level of 
statistical significance to quantify the margin 
of uncertainty regarding a categorical 
conclusion of deception or truth telling. This 
form of theoretical explanation is 
fundamentally testable and therefore 
fundamentally scientific (Popper, 1959).  

Accuracy of polygraph examinations 

 Results from several decades of 
scientific study have consistently supported 
the validity of the hypothesis that the 
combination of instrumental recording and 
statistical modeling can discriminate 
deception and truth-telling at rates 
significantly greater than chance. Scientific 
reviews of peer reviewed polygraph studies 
have borne this out repeatedly. Abrams 
(1989) surveyed the published literature and 
reported an accuracy level of .89. Honts and 
Peterson (1997), Raskin (2002), and Raskin & 
Podlesny (1979) reported the accuracy of 
polygraph studies as exceeding .90. The 
systematic review completed by the Office of 
Technology Assessment (1983) suggested that 
laboratory studies had an average 
unweighted accuracy of .83, with slightly 
higher accuracy, .85 from field studies at the 
time. Crewson (2001) reported an accuracy 
rate of .88 for diagnostic polygraphs in a 
comparison with medical and psychological 
tests. The National Research Council (2003) 
concluded with reservation that the 
polygraph differentiated deception from 
truth-telling at rates that were significantly 
greater than chance though less than perfect, 
and reported a median ROC of .89 for field 
studies and .86 for laboratory studies.  

 Different types of studies offer 
different advantages and disadvantages. Field 
studies offer assumed ecological validity, but 
are accompanied by a lack of experimental 
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control, and by inconsistent case 
confirmation and non-random case selection 
– making generalization of some field study 
results troublesome or impossible. Laboratory 
studies offer the potential for random 
sampling and sufficient experimental control 
to study questions of causality, but have 
unknown ecological validity. The general 
trend in psychological research has been a 
high level of correspondence between field 
and laboratory studies (Anderson, Lindsay & 
Bushman, 1999), and this fact underscores 
the need to avoid confusing ecological validity 
with external validity.  

External validity and ecological 
validity are not synonymous. External validity 
– the ability to generalize results to field 
settings - is often achieved from scientific 
studies in laboratory settings with imperfect 
ecological validity. Previous studies by Office 
of Technology Assessment (1983), the 
National Research Council (2003), the 
American Polygraph Association (2011), and 
Pollina et al., (2004) showed no statistically 
significant differences in the results of 
polygraph test accuracy in field and 
laboratory studies.  

 The most recent scientific review of 
comparison question polygraph techniques in 
present use (American Polygraph Association, 
2011) reported a mean accuracy of .89 for 
event-specific diagnostic polygraphs, with 
some evidence-based methods having been 
shown to provide mean accuracy levels in 
excess of .90. Multi-issue polygraphs, of the 
types used in operational security, law 
enforcement pre-employment, and post-
conviction screening programs, have been 
shown to have a mean accuracy rate of .85. 
More important than mean accuracy 
statistics are the 95% confidence ranges that 
surround those point estimates, described 
later in this report, especially the lower-limit 
of test accuracy. 

 Earlier published scientific reviews 
(Abrams, 1973; Ansley, 1983; Ansley, 1990) 
have reported higher rates of test accuracy, 
often in the upper 90s. Results from these 
earlier systematic reviews are now thought to 
be confounded by sampling methodologies 
that may have overemphasized examiner self-
report, possibly without researcher access to 

the recorded physiological data or numerical 
scores, and may have overemphasized the 
use of confession information as the case 
confirmation and selection criteria. These 
factors can potentially introduce non-random 
and non-representative case selection criteria 
that can systematically exclude both false-
negative and false-positive error cases for 
which a confession is in not likely to be 
obtained. Advocacy research involving 
proprietary polygraph techniques seems to 
have also resulted in the production of 
exaggerated accuracy estimates – often near 
perfect – sometimes involving the principal 
investigator as examiner, scorer and 
technique developer/proprietor. Individual 
studies reporting near-perfect accuracy have 
been described as seriously methodologically 
flawed (American Polygraph Association, 
2011). 

 As with all forms of scientific testing, 
diagnostic tests conducted in response to a 
single issue of concern, for which there is 
evidence of a problem, will provide greater 
overall accuracy than multi-issue exams 
(American Polygraph Association, 2011; 
Crewson, 2001) that are intended to 
simultaneously test several issues for which 
the criterion variance is assumed to be 
independent (i.e., a person could lie to one or 
more investigation target questions while not 
lying to other investigation targets). Multiple-
issue examinations involve more probabilistic 
and statistical decisions, and therefore a 
greater aggregated potential for error and 
uncertainty compared to single issue exams. 
Other causes for differences in accuracy 
among diagnostic and screening exams may 
involve the competing attentional demands of 
multiple test target stimuli, and the potential 
that screening exam formats may at times be 
systematically biased for test sensitivity - 
with the goal of slightly over-predicting 
problems that can be resolved upon further 
investigation. It is also possible that some 
screening studies were completed using sub-
optimal decision rules and cutscores that 
were not derived through scientific analysis. 

 The aggregated sensitivity rate for 
deception during diagnostic polygraphs was 
reported as .84 (95% confidence range .73 to 
.93) and the aggregated specificity rates for 
truth telling during diagnostic polygraphs 
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was reported as .77 (95% confidence range 
.65 to .85) (American Polygraph Association, 
2011). Evidence indicates that deceptive 
persons have a statistically significantly 
greater than chance probability of failing a 
polygraph test while truthful persons have a 
statistically significantly greater than chance 
probability of passing a polygraph.  

Aggregated error estimates for 
polygraph diagnostic tests were calculated in 
the most recent meta-analytic survey using 
24 peer reviewed scientific studies involving 
8,975 confirmed scores of field and lab 
studies were reported as .08 for false negative 
errors (i.e., deceptive persons who pass the 
polygraph) and .12 for false positive errors 
(i.e., truthful persons who fail the polygraph). 
Inconclusive rates were reported as .09 for 
deceptive persons and .13 for truthful 
persons. The 95% confidence rage for 
decision accuracy of event-specific diagnostic 
polygraphs was .83 to .95 (American 
Polygraph Association, 2011). Quite 
obviously, deviations from empirically 
validated testing protocols may decrease 
expected test accuracy, and, of course, these 
accuracy estimates assume that each 
examination is conducted on a suitable 
examinee. 

 The aggregated sensitivity rate for 
deception during multi-issue polygraphs, of 
the type employed in polygraph screening 
programs, was reported as .77 (95% 
confidence range .60 to . 90) and the 
aggregated specificity rates for truth-telling 
during multi-issue criterion independent 
polygraphs was reported as .72 (95% 
confidence range .63 to .81) (American 
Polygraph Association, 2011). Evidence 
indicates that deceptive persons have a 
statistically significantly greater than chance 
probability of failing a test constructed of 
multiple independent issues, while truthful 
persons have a statistically significantly 
greater than chance probability of passing a 
similarly constructed multi-issue polygraph.  

Aggregated error estimates for 
polygraph tests constructed from test 
questions for which the criterion variance is 
assumed to be independent, were calculated 
from 14 peer reviewed studies involving 1,194 
confirmed scores of field and lab studies, 

were reported as .11 for false negative errors 
and .14 for false positive errors. Inconclusive 
rates were also reported as .11% for deceptive 
persons and .14 for truthful persons. The 
95% confidence interval for unweighted 
average accurate rate for polygraph 
examinations constructed of test questions 
for which the criterion variance of the 
relevant questions was assumed to be 
independent was reported as .77 to .93 
(American Polygraph Association, 2011). 

 For diagnostic polygraphs, the Positive 
Predictive Value (PPV), or probability that a 
failed polygraph result is correct, was 
reported as reported at .89 (95% confidence 
rage .81 to . 99, while the Negative Predictive 
Value (NPV), or probability that passed 
polygraph result is correct, was reported as 
.91 (95% confidence rage .82 to .99) 
(American Polygraph Association, 2011). For 
screening polygraphs, PPV was reported as 
.83 (95% confidence rage .71 to .94), while 
NPV was reported as .88, (95% confidence 
rage .78 to .97).  

Conservative judgment necessitates 
the selection of the lower end of the 
confidence limit as the boundary at which we 
can be confident that polygraph accuracy 
exceeds. Therefore, diagnostic polygraphs can 
be assumed to provide accuracy over .81 for 
deceptive results, and over .82 for truthful 
results, while screening polygraphs can be 
assumed to provide accuracy over .71 for 
deceptive results and over .88 for truthful 
results. However, PPV and NPV are non-
resistant to differences in base-rates, and 
figures reported herein apply only to balanced 
groups of polygraph exams. Common 
inferential estimates of test accuracy (e.g., 
sensitivity, specificity, inconclusive and error 
rates) are resistant to differences in base-
rates and can be more useful when 
interpreting the meaning of the result of a 
single examination, such as when a court is 
evaluating an individual case.  

Threats to polygraph accuracy 

 Because polygraph tests - like all tests 
- are inherently probabilistic (i.e., they are 
neither deterministic observation nor 
physical measurement), they are not perfect. 
No probabilistic test is completely immune to 
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potential error or threats to test accuracy. 
Although the National Research Council 
(2003) could not find any scientific evidence 
that any personality type or endogenous 
factors significantly affect polygraph test 
accuracy, it is commonly understood that 
polygraph test accuracy may be compromised 
or reduced by the health, level of functioning 
or suitability of the examinee.  

Abrams (1975) showed that polygraph 
test accuracy was reduced significantly with 
the level of functional maturity for young 
juveniles. In other studies, Abrams and 
Weinstein (1974) showed the polygraph 
cannot be expected to be accurate with 
subjects who have chronic mental health 
diagnoses within the psychotic spectrum of 
disorders, and further showed that polygraph 
accuracy is unstable for people whose 
intellectual abilities are below the lower limit 
of the normal range (Abrams, 1974). 

 Although developmental problems, low 
intellectual functioning, low functional 
maturity, and psychosis can adversely affect 
polygraph accuracy; there is no evidence that 
psychopathic personality issues will adversely 
affect polygraph test accuracy. Barland and 
Raskin (1975) studied criminal suspect with 
high psychopathic deviate scores on MMPI 
testing and showed no significant differences 
in the ability to detect deception. Patrick and 
Iacono (1989) also showed no significant 
differences in the detection of deception 
among psychopathic and non-psychopathic 
inmates. Raskin and Hare (1978) reported the 
same conclusion with a different sample of 
inmate subjects. Balloun and Holmes (1979) 
showed that polygraph accuracy using a 
guilty knowledge test paradigm was also not 
significantly different for college students 
with high and low psychopathic deviant 
scores on MMPI testing.  

Although both the Office of 
Technology Assessment (1983) and the 
National Research Council (2003) expressed 
concern at the notion that polygraph test 
accuracy may be lower for persons with 
dangerous personality profiles, both reported 
that the published scientific evidence does 
not support, and consistently refutes, the 
hypothesis that psychopaths believe their lies 
and can therefore defeat the polygraph. In 

summary, polygraph testing with 
psychopathic persons can be assumed to be 
similar - as accurate and as inaccurate - as 
that with non-psychopathic persons. 
Regardless, public and media reactions may 
tend to simplistically assume that a person 
has “beaten” the polygraph whenever a 
testing error is observed. Some proportion of 
testing errors should not be surprising unless 
the proportion of errors can be shown as 
exceeding the 95% confidence interval for 
normally expected error rates.  

 In response to concerns that 
examinations conducted under friendly 
circumstances, such as those conducted 
under attorney-client privilege, have less 
validity than those conducted by law 
enforcement examiners, Honts and Peterson 
(1997) described flawed logic and reliance on 
a false hypothesis as the basis of this 
concern, and summarized the findings 
reported by Honts (1997) who investigated 
the hypothesis through logic, case analysis, 
and meta-analysis. At the present time there 
is no basis of evidence to support and 
available evidence contradicts the notion that 
exams conducted under attorney client 
privilege offer reduced accuracy or validity. 
These findings underscore the value of 
structured quantitative methods and the 
importance of objectivity and reproducibility 
when analyzing test data.  

 A final concern regarding polygraph 
test accuracy involves the possibility that 
countermeasures (i.e., faking) might be 
effective at altering the test outcome. This 
hypothesis represents an important concern 
for U.S. government and operational security 
programs, as well as for law enforcement pre-
employment screening, and post-conviction 
supervision screening tests with convicted 
offenders. Despite the importance of this 
concern, only a small number of studies have 
been published on the topic of faking and 
polygraph accuracy.  

Rovner (1979; 1986) and Rovner, 
Raskin and Kircher (1979) showed that 
having access to information about the 
polygraph technique was insufficient to 
significantly alter test accuracy. A concerning 
finding in these studies was that truthful 
subjects who attempted to employ 
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countermeasures, in attempt to increase their 
assurance of passing, actually increased their 
likelihood of being classified as deceptive. 
These findings lead the National Research 
Council (2003) to conclude that 
countermeasure use by truthful examinees 
was not advisable.  

 Timm (1991) reported post-hypnotic 
suggestion to be ineffective as a polygraph 
countermeasure, while Ben-Shakhar and 
Dolev (1996) along with Elaad and Ben-
Shakhar (1991) suggested that mental efforts 
may have an effect on the electrodermal 
channel primarily. Studies by Iacono, 
Boisvenu and Fleming (1984) and Iacono, 
Cerri, Patrick and Fleming (1992) showed 
benzodiazepines and stimulant medications 
to be ineffective countermeasures, though an 
earlier study by Waid, Orne and Orne (1981) 
indicated that meprobamate may adversely 
affect polygraph results. An inherent 
limitation to our acquisition of additional 
knowledge in this area will be that obtaining 
ethics committee approval to fully explore the 
effects of drugs or psychiatric medication on 
polygraph test results may be difficult or 
unlikely. 

 Concerning results regarding 
polygraph countermeasures have been 
described by Honts (1987), Honts, Amato & 
Gordon, (2004); Honts and Hodes (1983), 
Honts, Hodes and Raskin (1985), Honts, 
Raskin and Kircher (1987), and by Honts, 
Raskin, Kircher and Hodes (1988) whose 
collective work began to suggest that human 
polygraph experts are not as effective as they 
claim at differentiating countermeasure use 
from other artifacts. Additionally, Honts et al., 
(1988) and Honts and Reavy (2009) found 
that spontaneous countermeasure use was 
not uncommon among both deceptive and 
truthful examinees. Raskin and Kircher 
(1990) reported that training in physical 
countermeasures can reduce polygraph test 
accuracy, and Honts, Raskin and Kircher 
(1994) reported mental and physical 
countermeasures as equally effective. In a 
different study, Honts, Winbush and Devitt 
(1994) reported that mental countermeasures 
can be used to defeat guilty knowledge tests. 
In another study, Honts and Amato (2001) 
again reported that countermeasures 
attempts by truthful subjects again resulted 

in the production of more deceptive test 
scores. Somatic activity sensors, and testing 
procedures intended to elucidate both mental 
and physical countermeasure, become more 
widely used following these studies, and 
replication of these studies is needed using 
contemporary testing instrumentation and 
methodologies.  

 Activity sensors are designed to be 
sensitive to somatic/behavioral nervous 
system activity while remaining robust 
against recording the effects of ANS activity of 
interest to polygraph test data analytic 
models. The rationale for activity sensors 
involves the fact that polygraph component 
sensors, while intended to be sensitive to 
sympathetic autonomic nervous system 
activity, are non-robust against also 
recording the effects of somatic activity. 
Stephenson and Barry, (1986) along with 
Ogilvie and Dutton (2008) showed that the 
addition of an activity sensor can increase the 
detection of somatic activity, and this may 
reduce the occurrence of false accusations of 
countermeasure use. It is assumed that 
observable activity indicates that the 
recorded polygraph data is likely to be an 
adulterated composite of both autonomic and 
somatic activity. Correspondingly, the 
absence of somatic activity would indicate the 
recorded autonomic data is most likely 
unaltered and authentic. 

 Statistical methods have not yet been 
widely exploited in countermeasure detection. 
However, the OSS-3 algorithm (Nelson et al., 
2008) includes a procedural requirement to 
review data for interpretable data quality and 
mark any segments of data that are artifacted 
by movement or other problem activity. The 
OSS-3 algorithm will aggregate the number 
and location of indicated artifact events and 
then calculate the statistical probability that 
observed artifacts have occurred due to 
random causes. The algorithm will alert the 
examiner to the possibility that an examinee 
may have attempted to systematically or 
intentionally alter the recorded physiological 
data whenever the likelihood falls below an 
established alpha boundary for statistical 
significance. Statistical methods have not yet 
been exhaustively studies, and additional 
research is needed regarding the application 
of statistical and computational methods to 
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detect countermeasure attempts.  

Strategies have been described 
involving both covert physical/muscle activity 
and mental activities. An alternative, social, 
countermeasure strategy will be an attempt 
to convince the examiner to ignore recorded 
indicators of deception as the result of some 
alternative cause.  

 Other forms of potential 
countermeasures may involve the use of 
medications or drugs, sleep deprivation or 
physical exhaustion, and the use of mental 
efforts such as hypnosis, meditation or metal 
activity. In general, polygraph countermeasu-
res can be expected to attempt to either 
dampen or exaggerate responses to the entire 
set of test questions, resulting in an 
increased likelihood of an inconclusive test 
result. Alternatively, examinees may attempt 
to strategically alter responses to relevant or 
comparison test stimuli. Because it appears 
unwise to exaggerate responses to relevant 
stimuli, and because the reliable suppression 
of responses to only some test questions will 
present non-trivial complexities to the 
examinee, polygraph countermeasure 
strategies will most likely involve attempts to 
either dampen or disrupt the test as a whole 
or to augment or increase responses to 
comparison questions stimuli.  

 The goal of countermeasures or faking 
attempts, in terms of test data analysis, is to 
substantially alter the diagnostic and error 
variance contained in the recorded data such 
that it is uninterpretable or such there is no 
correlation between the deceptive or truthful 
criterion state and reaction differences that 
occur in response to different types of test 
stimulus questions. This would produce a 
test result that is inconclusive because the 
data are either uninterpretable or not 
statistically significant.  

A sophisticated countermeasure 
objective would propose to alter the recorded 
test data such that the mathematical, 
statistical and computational methods to 
partition and compare the sources of variance 
would result in a direct reversal of the 
valence of the correlation coefficients for the 
criterion states of deception and truth-telling. 
Successful countermeasure attempts of this 

type would also require that the adulteration 
of both diagnostic and error variance in the 
recorded physiological data is accomplished 
in a manner that will convince trained 
examiners of the authentic quality of the 
recorded data. The inherent difficulty of this 
challenge is made more difficult by the fact 
that polygraph testing, as with other forms of 
testing, can include mechanisms and 
analytical procedures designed to quantify 
the probability that a persons has attempted 
to engage in countermeasures.  

In response to the complexity of the 
issues, assertions and conclusions surroun-
ding the potential for countermeasures 
during polygraph testing, the National 
Research Council (2003) wrote the following: 

“Because the effective application 
of mental or physical 
countermeasures on the part of 
examinees would require skill in 
distinguishing between relevant 
and comparison questions, skill in 
regulating physiological response, 
and skill in concealing 
countermeasures from trained 
examiners, claims that it is easy to 
train examinees to “beat” both the 
polygraph and trained examiners 
require scientific supporting 
evidence to be credible. However, 
we are not aware of any such 
research.” (p.147). 

 The literature review of the National 
Research Council (2003) was unable to 
produce evidence supporting the hypothesis 
that polygraph countermeasures and faking 
attempts are effective at assisting deceptive 
persons to defeat comparison question 
polygraphs as they are presently used in field 
settings. However, this should not be 
interpreted as support of the infallibility of 
the polygraph, nor an assertion that nobody 
had ever passed a polygraph in error.  

 Although all test paradigms may have 
some potential vulnerability to exploitation, 
data at this time suggest that systematic 
efforts to alter the polygraph results are not 
well supported by evidence. Neither are 
claims that the polygraph test is infallible. 
Polygraph test results remain a probabilistic 



Nelson 
 

Polygraph, 2015, 44(1) 48 

estimate of the degree of uncertainty 
surrounding a categorical conclusion. What 
is known at this time is that virtually all 
guilty or deceptive persons who agree to 
undergo polygraph testing may attempt to 
engage in some form of activity in an attempt 
to achieve a negative test result.  

Polygraph has been shown to be an 
effective, even if imperfect, tool for 
discriminating deception and truth-telling 
even in field studies involving persons who 
were suspected of actual, sometimes serious, 
crimes - some of whom can be assumed to 
have attempted to engage in some form of 
countermeasure attempts to pass the test 
while lying. However, even a remote potential 
for effective countermeasure use - and the 
relationship of this to polygraph accuracy in 
government operational security, law 
enforcement pre-employment, and post-
conviction supervision of convicted offenders 
in community settings - will mean that the 
interplay between countermeasure attempts 
and the authenticity of recorded test data will 
remain an important area of concern. 
Regardless of the effectiveness or 
ineffectiveness of countermeasures and 
faking attempts, additional and continuous 
research is needed to more fully understand 
the vulnerability to countermeasures of 
contemporary polygraph testing procedures. 

Contribution of polygraph results to 
professional decisions 

 In an attempt to quantify the value 
and contribution of polygraph results to 
professional judgment, Honts and Schweinle 
(2009) described the use of the Information 
Gain Index (IGI, Wells & Olson, 2002) to 
diagnostic and screening polygraphs. IGI is a 
measurement of the increase in decision 
accuracy that results from method, and offers 
the advantage of providing information across 
the spectrum of prior base-rates – something 
other statistical metrics have failed to do 
efficiently. This method compares the 
increase in decision accuracy provided by 
polygraph results, with unassisted 
professional judgment – for which Vrij (2008) 
showed that police officers achieve a decision 
accuracy of 56% when attempting to 
determine deception or truth telling. The 
importance of the IGI statistic is that it 

provides information about the increase in 
decision accuracy across the entire range of 
possible base-rates.  

Honts and Schweinle (2009) showed 
that diagnostic polygraph significantly 
increase the decision accuracy for both 
deceptive and truthful examinees, peaking at 
27 times the accuracy of unassisted 
decisions, under assumed high base-rate 
conditions, with statistically significant 
increases in decision accuracy, compared to 
unassisted expert judgment, from base-rates 
.01 to .97 for deceptive outcomes and .03 to 
.99 for truthful outcomes. Screening 
polygraphs, often conducted under assumed 
low base-rate conditions, showed a 
statistically significant increase in the 
accuracy of decisions regarding deception, 
but no significant increase in the accuracy of 
decisions regarding truth telling. The increase 
in decision accuracy for deceptive outcomes 
was statistically significant, compared to 
unassisted lie-detection, from base-rates .02 
to .83, and was statistically significant for 
truthful outcomes from base-rates .11 to .99.  

 Handler, Honts and Nelson (2013) 
further evaluated the IGI statistic using 
polygraph screening tests of the type used in 
operational security, law-enforcement 
screening, and post-conviction sex offender 
supervision programs. Handler et al., showed 
statistically significant increases in the 
accuracy of screening decisions, compared to 
unassisted lie detection, from base-rates .01 
to .94 for deceptive outcomes and from base-
rates .07 to .99 for truthful outcomes. This 
suggests that effective use of polygraph 
testing, though probabilistic and imperfect, 
has the potential to increase the effectiveness 
of professional decision making.  

Conclusions 

 Evidence exists to support the 
scientific validity of polygraph testing in both 
diagnostic and screening contexts, and there 
is sufficient evidence to warrant continued 
interest in both research and practice of the 
instrumental and statistical discrimination of 
deception and truth telling in both forensic 
and screening programs. Available evidence 
can describe and account for virtually all 
aspects of the polygraph test, including 
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general test theory, testing procedures, 
decision theory, and signal detection theory, 
test accuracy, and vulnerability to 
countermeasures or faking, along with the 
psychological and physiological basis of 
responses to polygraph stimuli. 

 The polygraph test, like other 
scientific tests, is a probabilistic test that 
involves the recording of physiological 
responses to stimuli and uses statistical 
decision theory to quantify the margin of 
error or level of statistical significance – or 
alternatively the odds or confidence level - 
associated with the test result (Nelson, 
2014a; 2014b; 2014c, 2014d; 2014e). The 
polygraph test achieves its objectives through 
the structural combination of physiological 
responses that have been shown to be 
reliable proxies that are correlated at 
statistically significant levels with differences 
in responses that are loaded onto different 
types of test stimuli (i.e., RQs and CQs) as a 
function of deception and truth-telling 
regarding a past behavior.  

The need for a test that can 
discriminate deception and truth-telling 
arises from the fact that evidence may not 
exist, or may not yet have been uncovered to 
enable a deterministic conclusion or physical 
measurement. A probabilistic test of 
deception – with accuracy significantly 
greater than both chance and unassisted lie 
detection - is the scientific alternative to the 
near chance accuracy rates of unaided 
human inference. Scientific tests are needed 
whenever a perfect deterministic observation 
is not possible.  

Tests are often needed to make 
informed conclusions about events in the 
past, which can no longer be observed 
directly or deterministically, and also to 
understand the potential for future events 
which have not yet occurred and which 
therefore cannot yet be directly or 
deterministically observed. Polygraph test 
results refer to both the likelihood that a past 
behavior has occurred, and to the future 
potential that information or evidence will be 
uncovered to confirm a conclusion.  

 Scientific tests are also needed when 
there is a desire to measure an amorphous 

phenomena that cannot be subjected to 
physical measurement. Tests are not needed 
when direct mechanical or linear 
measurement is possible; in which case we 
simply measure the item of interest. 
Measurement, as compared to testing, 
involves mechanical measurement error. 
Testing of any type may involve human 
sources of variance and other random or 
uncontrolled sources of error variance in 
addition to the diagnostic variance contained 
within and expressed by the testing data.  

 All test data, including polygraph test 
data, are a combination of diagnostic 
variance (also referred to as explained 
variance, controlled variance, or signal) and 
error variance (also referred to as random 
variance, unexplained variance, uncontrolled 
variance, or noise). Ideally, testing data will 
include a large portion of diagnostic variance 
and a small portion of error variance, but no 
test is perfect. Scientific tests are expected 
only to quantify and account for the margin 
of error surrounding a test result, and to 
account for the basis of assumptions related 
to the testing procedures.  

Because scientific tests are used to 
evaluate amorphous phenomena that cannot 
be subjected to deterministic observation or 
physical measurement, all test results are 
probabilistic – including when they are 
simplified to categorical test results. 
Quantification of the margin of error or level 
of statistical significance associated with a 
test result will enable referring professionals 
and consumers of testing results to make 
better-informed conclusions about the 
meaning and usefulness of a test result.  

 Concerns about the ethics of 
polygraph testing, and especially polygraph 
screening programs, have sometimes pointed 
to the lack of perfection and the false positive 
error rate as the basis for argument against 
the use of the polygraph. Expectations for 
deterministic perfection – in which test 
results are not affected by uncontrolled 
variance, human behavior, or random error – 
are not realistic, and frustration or 
disappointment regarding a lack of 
deterministic perfection are not warranted in 
a scientific testing context.  



Nelson 
 

Polygraph, 2015, 44(1) 50 

It is important to remember that one 
of the operational goals of testing - in 
medicine, psychology, forensics, polygraph 
programs and other testing contexts - is the 
reduction of harm resulting from both false-
positive and false-negative errors. Any 
practical testing method that achieves 
accuracy significantly greater than chance 
has the potential for reducing such harm if 
used effectively. It is also important to note 
that screening tests of some types may be 
intended to slightly over-predict the presence 
of problems – with the goal of correcting 
errors with subsequent diagnostic testing. 
While false-positive errors can be identified 
and corrected with additional testing and 
investigation, identification of false negative 
errors is sometimes not possible until a 
problem has escalated to a degree that can 
sometimes permanently affect individual lives 
and futures. It is equally important to 
remember that neither polygraph test results, 
nor any form of test result, should be used 
alone as the basis for decisions that affect the 
rights and liberties of individuals. There are 
no published policies or standards of practice 
for screening polygraphs that advise or 
require the use of polygraph test results 
alone as a sufficient basis for professional 
decision-making.  

 As always, more information and 
research is desirable in some areas, 
pertaining to both theoretical constructs and 
practical concerns. Theories are satisfactory 
only as long as they account for known and 
observed phenomena. The emergence of any 
evidence or phenomena that is not accounted 
for by our current theories should be taken 
as an indicator of the need and obligation to 
continue to revise our knowledge and 
assumptions in response to the new 
information. Failure to make revisions to 
working theories is an indicator of stasis, and 
is a characteristic of pseudoscientific 
endeavors. Scientists are continuously 
upgrading all working theories in response to 
an ever-increasing volume of known and 
observed phenomena. All theories in the 
realm of science are expected to evolve over 
time and to move towards an integrated 
framework with other theories from other 
fields of science. For this reason, it will be 
important for the polygraph profession to 
continue to make use of new information 

from related fields of science.  

Practical areas for which more 
information is needed include the accuracy of 
both diagnostic and screening polygraphs, 
the contribution of the results of diagnostic 
polygraphs to investigation outcomes, and 
the contribution of screening polygraphs to 
case and program outcome measures such as 
rule-violations, corruption, dereliction and 
recidivism. As long as some persons are 
motivated to engage in deception, and as long 
as others attempt to use scientific 
technologies to detect deception, there will be 
some who are interested in developing 
countermeasure strategies to evade detection. 
For this reason, there will be continued and 
ongoing interest in developing knowledge 
regarding the potential vulnerabilities of the 
polygraph test, and what additional methods 
can be applied to counter those 
vulnerabilities. 

 Though it is colloquially referred to as 
a “lie detector” test as a term of convenience, 
science and scientific reason do not suppose 
that the polygraph actually measures lies per 
se. All test results are probability statements. 
The alternative to a probabilistic understand-
ding of polygraph test results is to encourage 
false expectations and frustration that the 
lies themselves can somehow be subjected to 
deterministic observation or physical measu-
rement. In reality, the principles of physiology 
and psychology are sufficiently complex and 
variable that a probabilistic model is 
necessary and unavoidable.  

Because lies per se are amorphous 
temporal events, lie detection will likely 
remain a probabilistic and imperfect task. It 
will be important to remain aware that the 
goals of scientific testing are often to quantify 
and measure phenomena that cannot be 
subjected to deterministic observation or 
mechanical measurement. Polygraph test 
results are a measurement of the uncertainty 
surrounding a categorical conclusion based 
on differences in responses that are loaded 
onto different types of test stimuli as function 
of deception or truth-telling regarding a 
behavioral concern. 
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Abstract 

The purpose of this study was to conduct a limited review of literature published between 

January 1986 and May 2001 concerning the accuracy and reliability of screening and diagnostic 

tests in polygraph, medicine, and psychology. Out of the 5,189 hits produced by the literature 

search, 1,158 articles and abstracts were reviewed, 145 were found to be useful resulting in data 

on 198 studies. For field screening assessments, the sensitivity of polygraph, medical, and 

psychological tools was .59, .79, and .74 respectively. Specificity of polygraph, medical, and 

psychological screening was .90, .94, and .78. For field diagnostic assessments, the sensitivity of 

polygraph, medical, and psychological tools was .92, .83, and .72. Specificity of polygraph, 

medical, and psychological diagnostic testing was .83, .88, and .67 respectively. Agreement was 

measured with kappa. Among readers in polygraph, medicine, and psychology kappa was .77, 

.56, and .79 respectively. Reports in the literature of polygraphs accuracy and reliability 

(agreement) on specific issues appear to be consistent with published studies on medical and 

psychological assessment tools. However, there is an enormous range of accuracy and 

agreement not only within polygraph but also medicine and psychology. Although there were 

very few polygraph screening studies, accuracy reports were lower than those in medicine and 

psychology. 

An Executive Summary is available on page 26 of this report. 



Introduction 

The purpose of this study was to conduct a limited review of the literature concerning the 

accuracy and reliability of screening and diagnostic tests in polygraph, medicine, and 

psychology. Measures in common use today for evaluating assessment tools assume perfection 

is the benchmark of a tool's efficacy. This inevitably causes disappointment in the performance 

of assessment tools, since they rarely produce 100% accuracy or reliability unless significant 

tradeoffs are made. The premise of this study is that something less than perfection is the 

common outcome of assessment tool studies. What follows is an effort to put the reported 

accuracy and reliability of polygraph in context with studies from the medical and psychological 

literature. It is important to recognize that comparing assessment tools across different 

disciplines and technologies will not clarify whether or not polygraph is an accurate or reliable 

means for detecting truth and deception. It does, however, place the less than perfect 

performance of polygraph along side other commonly used diagnostic and screening tools. 

The literature review focuses on the validity (accuracy) and reliability (agreement) of 

polygraph as it compares to other assessment tools outside the framework of the detection of 

deception. The primary focus is on common medical (diagnostic radiology) assessment tools 

such as ultrasound (US), x-rays, computed tomography (CT), and magnetic resonance imaging 

(MRI) along with psychological assessment tools such as the Minnesota Multiphasic Personality 

Inventory (MMPI) and the Diagnostic and Statistical Manual of Mental Disorders (DSM-III and 

IV). Polygraphs approach involves a human reader using technology to measure and interpret 

physiological conditions and responses to make a diagnosis. This process is very similar to the 

mechanics involved in diagnostic radiology. This connection between reader, technology, and 

examinee is less evident in the psychological literature where many of the assessment tools are 



paper and pencil tests with established scoring systems that require no reader interpretation. An 

effort was made to locate assessment tools in education and personnel screening but few were 

found that either a) reported data that were comparable or b) were not already incorporated into 

the psychology literature. 

A very utilitarian approach was used in gathering data for this comparative analysis. 

Study selection depended on whether there was sufficient information in an abstract to a) use in 

the analysis or b) would lead this investigator to believe usable data could be obtained from the 

article text. What follows is a very specific delineation of the methodology used. Consumers of 

this report should be warned that the summary measures calculated from this set of research 

studies may be different if another selection of studies is used. 



Method 

In addition to information provided by the Department of Defense Polygraph Institute 

(DoDPI) research staff, a literature search was conducted through MEDLINE of the National 

Library of Medicine, Psyclnfo Direct of the American Psychological Association, and an index 

of polygraph studies on the National Polygraph Consultants website. The search was limited to 

research published in the past fifteen years, but some results from review articles include earlier 

studies. The keywords used in the literature search are listed in Table 1. 

Table 1: Search Keywords 

screemng 
screening test 
screemng evaluation 
screening techniques 
screemng accuracy 
diagnostic 
diagnostic test 
diagnostic evaluation 
diagnostic techniques 
diagnostic accuracy 
reliability 
agreement 
kappa 
percent agreement 
rater agreement 

multi-rater 
test reliability 
personnel testing 
security screening 
psychological testing 
MMPI 
validity 
accuracy 
sensitivity 
specificity 
area under the curve 
receiver operating characteristic curve 
ROC 
test validity 

DoDPI staff provided assistance in collecting hard copy versions of polygraph articles 

and also gave guidance on relevant polygraph studies not found during the literature search. The 

polygraph studies were reviewed first to identify measures of accuracy and agreement that would 

be common to all three professions. Accuracy and agreement measures were reported in several 



different forms and in several cases had to be converted to maintain consistency. Table 2 lists 

the common measures used for this review. These terms are more common in the medical 

literature but their meanings are directly transferable to polygraph and psychology. 

Table 2: Summary of common terms used and not used in this study.  

Terms Used 

Sensitivity (Se) 

Specificity (Sp) 

Total Accuracy 

Percent Agreement 

Kappa (k) 

Definition 

The proportion of diseased cases with a 
positive test, (perfect accuracy = 1.0) 

The proportion of non-diseased cases with 
a negative test, (perfect accuracy = 1.0) 

(Se+Sp)/2   (perfect accuracy = 1.0) 

The proportion of all readings conducted 
by two readers in which their 
interpretations agreed. 

Coefficient representing agreement 
obtained between two readers beyond 
chance. A value of 1 represents perfect 
agreement. A value of 0 represents no 
agreement. 

Also Known As 

True Positive Rate (TPR) 

True Negative Rate (TNR) 

Lykken's formula 

Terms Not Used 

False Positive Rate 

False Negative Rate 

Total Accuracy 

Definition 

The proportion of non-diseased cases with 
a positive test,   (perfect accuracy = 0.0) 

The proportion of diseased cases with a 
negative test,   (perfect accuracy = 0.0) 

# of correct interpretations 4- # of total 
interpretations 

Also Known As 

1-Specificity 

1-Sensitivity 



The primary measures used in this report are sensitivity, specificity, and kappa. 

Sensitivity reflects the proportion of diseased cases correctly identified by an assessment tool. In 

polygraph, disease is analogous to deception. A sensitivity of 1.0 indicates the tool correctly 

identifies 100% of cases with the target condition. Specificity reflects the proportion of non- 

diseased (truthful) cases correctly identified by an assessment tool. A specificity of 1.0 indicates 

the tool correctly identifies 100% of cases without the target condition. Sensitivity and 

specificity are also averaged to give one combined estimate of accuracy. The combined 

accuracy measure is the same as that advocated by Lykken (1983) and used in a review of 

polygraph studies by McCauley and Forman (1988). The fourth measure is kappa. Kappa is a 

coefficient that represents agreement obtained between two readers beyond what would be 

expected by chance alone. A value of 1.0 represents perfect agreement. A value of 0.0 

represents no agreement. Kappa can also range to -1.0 (perfect disagreement) but there are no 

negative kappas reported in this study. A list of common terms there are not used is also 

provided in Table 2. 

Upon review, a study was categorized as either analog (laboratory) or field-based (actual 

cases) and whether they were measuring an assessment tool in a screening or diagnostic 

application. Screening applications involve the use of an assessment tool on a general 

population in which there is no specific evidence of disease. As an example, screening 

mammography is routinely used on asymptomatic women in the hope of finding disease at an 

early stage. Diagnostic correlates with the polygraph specific issue test and is reserved for 

studies where there is prior evidence a condition exists, such as when a test is ordered after a 

clinical examination of a patient suggests an abnormality.     As an example, diagnostic 

1 Fleiss, J.L. (1981), Statistical Methods for Rates and Proportions. John Wiley, New York. 
Landis, J.R and G.G. Koch. (1977). "The Measurement of Observer Agreement for Categorical Data." Biometrics 
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mammography is used on symptomatic women; those who have discovered a lump or other 

abnormality in the breast. 

Abstracts were reviewed for evidence of comparable measures of accuracy and 

agreement. Exploratory studies, newsletters, commentaries, non-established scales, duplications, 

and studies that were unlikely to produce appropriate statistics were avoided. Agreement studies 

that didn't compare interpretations between two or more human raters were not used. If accuracy 

or agreement were reported separately by various control groups (sex, race, age) an effort was 

made to calculate an average. Scales that did not have an established cutoff for disease were not 

used. Only studies investigating a procedure in common use were used. This was determined by 

words and phrases in the text such as "preliminary," "could be used," "potential for." When 

accuracy was presented for both a newly proposed versus old established technique, only the 

data for the established technique were used. Studies involving the use of two or more 

procedures to form a decision and studies designed to stage the progression of known disease 

were also excluded. Medical studies involving invasive scopes were not used; nor did this 

review include any medical diagnostic tests outside radiology, such as pathology or cardiology. 

When accuracy was reported at several cutoffs, the first disease cutoff was used if there was no 

other indication of recommended practice. Contrary to the review conducted by the Office of 

Technology Assessment (OTA) in 1983, inconclusive results were not used in the accuracy 

estimates. Although inconclusives were rarely mentioned in the medical and psychological 

literature, when they were mentioned, they were explicitly excluded from the accuracy estimates. 

Inconclusive interpretations were used for agreement statistics when the data were available. 

Data collected on accuracy, agreement, number of subjects, and number of studies were 

entered into a spreadsheet. These data were double-verified for accuracy. The spreadsheet was 



used to sort studies and quantify summary measures. A mean, median, minimum, and maximum 

value were calculated to summarize the overall results of the screening and diagnostic studies 

found in this inquiry. This approach is similar to prior reviews. No statistical analysis was 

conducted nor is it recommended. 

Weaknesses 

Before continuing, the results of this review should be put into context by clearly noting 

several weaknesses in both study design and application. This report contains a fifteen-year 

snapshot of three literature domains, not definitive estimates of diagnostic test performance. 

Therefore the greatest concern is overgeneralization of the results beyond their simple intent to 

frame the science of accuracy and reliability. In addition, this review should be viewed with the 

following caveats in mind: 

1. This is not a systematic review of the literature in polygraph, medicine, or psychology. 

Specific rules were followed to collect examples of the relevant body of literature, but 

there was also a very utilitarian perspective taken in obtaining a sampling of accuracy and 

agreement reports on commonly known assessment tools. 

2. The summary statistics reported for polygraph, medicine, and psychology should not be 

interpreted as generalizable to all assessment tools or applications within these 

professions. The summary statistics are simply a method of conveying the central 

tendency and variation of accuracy and reliability estimates reported in the literature. 

They are not statements of accuracy for a particular procedure or profession. There is 

much more that would need to be done to develop that level of precision. As an example, 

a systematic and replicable review should include special analytical techniques such as 
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meta-analysis, study quality scoring, exclusion of low quality studies, and exhaustive 

disease-technology specific literature searches. This would be an enormous undertaking 

that far exceeds the objective of this study. 

3. Similar to one of the weaknesses mentioned above, this review did not make any effort to 

determine the quality of the research that produced the statistics reported in the tables that 

follow. 

4. It should be noted that the tools used for polygraph, medicine, and psychology are not 

directly comparable in either their technology, application, or patient populations. 
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Results 

The results of this literature review are separated into several sections. After reviewing 

the results of the search effort, the overall results for screening and diagnostic accuracy will be 

presented. This will be followed by a rank-ordered comparison of accuracy as it relates to 

common medical and psychological diseases (e.g. appendicitis, depression). A rank-ordered 

comparison will also be provided by assessment technique (MRI, MMPI, etc.). The results 

section will conclude with a review of reader agreement. 

Literature Search 

A search for polygraph studies was conducted on April 1, 2001 through the index 

provided by National Polygraph Consultants (www.nationalpolygraphconsultants.com). Out of 

152 articles found, 42 were reviewed, data from 16 articles were used representing 51 separate 

studies (see Table 3). A search for medical studies was conducted on April 30, 2001 through the 

PubMed index (www.ncbi.nlm.nih.gov/PubMed). The search looked for keywords in both the 

title and abstract and covered the time frame 1/1/1986 through 4/30/2001. Since there were tens 

of thousands of hits in PubMed, the search was refined to focus on any keywords in the title or 

abstract that contained both a common imaging modality (plain film, mammography, ultrasound, 

CT, MRI) and kappa, sensitivity, specificity, or receiver operating characteristic curve (ROC). 

Abstracts and/or articles from 933 articles were reviewed. Data from 90 of these articles were 

used representing 90 separate studies. A search for psychological literature was conducted via 

Psyclnfo Direct (http://www.psycinfo.com) on April 29, 2001 for keywords in the abstract. The 
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search covered 1/1/1985 to 4/29/2001.   Out of 3,975 articles found, 183 were reviewed, data 

from 39 articles were used representing 57 separate studies. 

Table 3: Search Results 

Articles Studies 
Field Hits Reviewed Used Reported 

Polygraph 152 42 16 51 
Medical 1,065 933 90 90 

Psychological 3,975 183 39 57 

Total 5,189 1,158 145 198 

Although analog studies were very common in the polygraph literature, none were found 

in the psychology literature and only two were found in the medical literature. As a result, most 

comparisons mentioned in the report focus on describing field polygraph accuracy (bolded in 

tables); however, the tables also include results for analog polygraph along with analog and field 

studies averaged into one combined accuracy measure. Some articles reported more than one 

accuracy or agreement estimate. As a result, the count of studies provided in some of the tables 

may sum to more than what is reported in Table 3. A complete listing of the data used in this 

report is contained in the Appendix. 

Accuracy of Screening Techniques 

Five polygraph screening studies were found. Based on three analog studies, the mean 

sensitivity of polygraph screening (.76) is greater than that reported in the two field polygraph 

screening studies (.59). Specificity in analog polygraph screening studies (.82) is less than field 
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screening studies (.90). For ten medical screening studies, both the mean sensitivity (.79) and 

specificity (.94) are greater than polygraph. Psychology screening (36 studies) reports have 

greater sensitivity (.74) than polygraph but lower specificity (.78). 

Table 4: Accuracy of screening techniques in polygraph, medicine, and psychology 

Polygraph 
Medicine Analog Field Combined* Psychology 

Sensitivity (TPR) 
Mean 0.76 0.59 0.67 0.79 0.74 

Median 0.67 0.59 0.63 0.78 0.79 
Minimum 0.61 0.45 0.53 0.51 0.11 
Maximum 1.00 0.73 0.86 0.97 1.00 

Studies 3 2 5 10 36 

Specificity (TNR) 
Mean 0.82 0.90 0.86 0.94 0.78 

Median 0.83 0.90 0.87 0.93 0.85 
Minimum 0.63 0.87 0.75 0.87 0.00 
Maximum 1.00 0.93 0.97 1.00 1.00 

Studies 3 2 5 10 36 

Combined Accuracy 
Mean 0.79 0.74 0.77 0.86 0.76 

Median 0.72 0.74 0.73 0.85 0.78 
Minimum 0.65 0.69 0.67 0.76 0.42 
Maximum 1.00 0.80 0.90 0.99 0.98 

Studies 3 2 5 10 36 

Number of Subjects 
Mean 50 467 258 56,581 996 

Median 40 467 253 19,758 307 
Minimum 40 200 120 79 55 
Maximum 71 733 402 202,070 16,235 

Studies 3 2 5 10 36 

* (analog+ field)/2 
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Overall, the mean reported combined accuracy of screening polygraph (.74) is similar to 

screening psychology studies (.76) but lower than the mean combined screening accuracy for 

medical (.86) studies. The range between the minimum and maximum combined accuracy 

estimates from the literature is very different for polygraph (.69 to .80), medicine (.76 to .99), 

and psychology (.42 to .98). On average, polygraph screening studies use about half (467) as 

many subjects as psychology (996) studies and far less than reported for medical screening 

studies (56,581). 

Accuracy of Diagnostic Techniques 

There are 37 field polygraph, 94 medical, and 51 psychology diagnostic studies reported 

in Table 5. Mean sensitivity and specificity reported in field polygraph diagnostic studies are 

greater than those based on analog diagnostic studies. The mean sensitivity reported for 

medicine (.83) and psychology (.72) are lower than field polygraph (.92) studies. Although 

polygraph field studies have a mean specificity (.83) that is greater than psychology studies (.67), 

polygraph's specificity is similar but lower than that reported in the medical studies (.88). 

Overall, the mean combined diagnostic accuracy of polygraph (.88) and medical (.86) studies are 

very similar. The range between the minimum and maximum combined accuracy estimates from 

the literature are very similar for polygraph (.64 to 1.0), medicine (.60 to 1.0), and psychology 

(.50 to .93). On average, polygraph diagnostic studies use about half (108) as many subjects as 

medicine (284) and psychology (218). 
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Table 5: Accuracy of diagnostic techniques in polygraph, medicine, and psychology 

Polygraph 
Medicine    Psychology Analog Field Combined 

Sensitivity (TPR) 
Mean 0.89 0.92 0.91 0.83 0.72 

Median 0.92 0.95 0.94 0.85 0.71 
Minimum 0.63 0.71 0.67 0.25 0.37 
Maximum 1.00 1.00 1.00 1.00 0.96 

Studies 18 37 55 94 51 

Specificity (TNR) 
Mean 0.78 0.83 0.81 0.88 0.67 

Median 0.79 0.90 0.85 0.93 0.65 
Minimum 0.49 0.43 0.46 0.44 0.41 
Maximum 0.97 1.00 0.99 1.00 0.95 

Studies 18 37 55 94 51 

Combined Accuracy 
Mean 0.84 0.88 0.86 0.86 0.70 

Median 0.85 0.90 0.87 0.88 0.69 

of Subjects 
Mean 72 108 90 

Median 55 64 60 
Minimum 15 16 16 
Maximum 192 959 576 

Studies 18 37 55 

284 218 
124 84 
23 29 

4,811 1,079 
89 51 

Accuracy by Target Condition 

Table 6 reports screening and diagnostic accuracy by target condition and assessment 

technique used. The list is ordered from highest to lowest mean combined accuracy. Diagnosing 

acute appendicitis with computed tomography (CT) has the greatest combined accuracy (.96). 

Based on five studies, CT has a sensitivity of .95 and specificity of .98 in the diagnosis of acute 

appendicitis. 



16 

Table 6: Rank ordered "Combined Accuracy" on common medical & psychological diseases 

Technique 

Average Accuracy 

Combined 
Accuracy Target Condition 

Sensitivity 
(TPR) 

Specificity 
(TNR) 

Number of 
Studies 

Acute Appendicitis CT 0.95 0.98 0.96 5 

Brain Tumor MRI 0.93 0.98 0.95 2 

Carotid Artery Disease US 0.89 0.93 0.91 14 

Acute Appendicitis US 0.84 0.97 0.91 2 

Breast Cancer US 0.92 0.87 0.90 3 

Deception Polygraph 0.92 0.83 0.88 37 

Breast Cancer MRI 0.98 0.74 0.86 3 

Breast Cancer (screen) Plain Film 0.79 0.92 0.86 4 

Multiple Sclerosis MRI 0.73 0.93 0.83 2 

Breast Cancer Plain Film 0.78 0.83 0.80 7 

Alcohol Abuse (screen) MAST* 0.80 0.78 0.79 4 

Deception (screen) Poiygraph 0.59 0.90 0.74 2 

Personality Disorders DSM-IV** 0.84 0.60 0.72 3 

Depression MMPI 0.68 0.65 0.67 25 

*Also included a study using MMPI 
**Also included studies using ICD-10 and a Personality Index 

Diagnosing depression with the MMPI has the lowest mean combined accuracy (.67) reported in 

Table 6. Based on 37 studies, diagnostic field polygraph studies have an average combined 

accuracy of .88. This is similar to using ultrasound to diagnose carotid artery disease (.91), acute 

appendicitis (.91), and breast cancer (.90).  It is also similar to using MRI (.86) and plain film 
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(.86) to diagnose breast cancer.   The combined accuracy of screening polygraph is one of the 

lowest reported in Table 6. 

Accuracy by Evaluation Tool 

Table 7 reports accuracy by type of evaluation tool. Similar to Table 6, the list is ordered 

from highest to lowest mean combined accuracy. Based on 37 field studies, diagnostic (specific 

issue) polygraph has the highest combined accuracy (.88). Overall, however, the combined 

diagnostic accuracy reported in field polygraph studies is very similar to those reported in MRI 

(.87), CT (.86), and ultrasound (.86) diagnostic studies. The MMPI, either screening (.61) or 

diagnostic (.67), has the lowest average combined accuracy. 

Table 7: Rank ordered "Combined Accuracy" of diagnostic & screening tools 

Average Accuracy 

Combined Sensitivity Specificity Number of 
Evaluation Tool (TPR) (TOR) Accuracy Studies 

Polygraph 0.92 0.83 0.88 37 

MRI 0.86 0.88 0.87 17 

CT 0.83 0.89 0.86 19 

US 0.84 0.87 0.86 38 

Plain Film 0.77 0.85 0.81 12 

MAST (screening) 0.64 0.92 0.78 3 

Polygraph (screening) 0.59 0.90 0.74 2 

DSM-IV 0.72 0.68 0.70 1 

MMPI 0.68 0.65 0.67 17 

MMPI (screening) 0.70 0.53 0.61 5 
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Inter-Rater Agreement 

Agreement among raters is measured as either the percent of cases in which two raters 

agree on an interpretation or the proportion of agreement beyond that expected by chance, which 

is represented by the kappa coefficient. Although these are very common measures of 

agreement, neither of these measures were reported often in the literature reviewed for this study. 

As an example, there was only one study gathered in the search of psychology literature that 

reported between rater percent agreement. All agreement studies reported in Table 8 are based 

on field studies. There were only three screening studies found that reported agreement data and 

these were all polygraph. There were no analog studies found. 

The eight polygraph studies reporting percent agreement averaged 91% among polygraph 

examiners compared to 81% for physicians (based on five studies). Kappa coefficients were 

found in all three disciplines. Based on six studies in the psychology literature, the mean kappa 

among psychologists is .79. This is similar to polygraph examiners (.77) but greater than reports 

on physicians (.56). It is important to note that kappa is a chance corrected measure. This means 

that the kappa coefficient depends on both agreement and the distribution of cases used in a 

particular study. Two studies with identical percent agreements can have dramatically different 

kappas if the distribution of subject diagnoses vary (proportion of subjects with and without 

disease). As a result, it is very difficult to compare kappa from one study to the next either 

within the same discipline or between two disciplines. 
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Table 8: Inter-rater agreement on diagnostic cases among polygraph examiners, 
physicians, and psychologists 

Polygraph 
Examiners Physicians Psychologists 

Percent Agree 
Mean 91% 81% 88% 

Median 91% 80% 88% 
Minimum 77% 77% 88% 
Maximum 100% 85% 88% 

Studies 8 5 1 

Kappa (bi-rater) 
Mean 0.77 0.56 0.79 

Median 0.80 0.60 0.79 
Minimum 0.53 0.34 0.64 
Maximum 1.00 0.72 0.91 

Studies 9 13 6 

Number of Subjects 
Mean 102 150 174 

Median 69 138 113 
Minimum 21 41 76 
Maximum 402 308 331 

Studies 9 14 6 
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Conclusion 

The purpose of this study was to conduct a limited review and analysis of the literature 

concerning the accuracy and reliability of screening and diagnostic tests in polygraph, medicine, 

and psychology. Out of the 5,189 hits produced by the literature search, 1,158 articles and 

abstracts were reviewed, 145 were found to be useful resulting in data on 198 studies. The 

results of this review have shown there is an enormous range in reports of accuracy and 

agreement not only in polygraph but also medicine (limited to diagnostic radiology) and 

psychology. Overall, polygraph research on specific issue tests reports accuracy results similar 

to medicine. In contrast, polygraph screening studies report lower accuracy than medical studies 

but are similar to what is reported in the psychology literature. 

To put these results into perspective, its worth reviewing several methodological issues 

raised almost two decades ago in the Office of Technology Assessment's (OTA) report on the 

"Scientific Validity of Polygraph Testing." These issues, taken directly from the Conclusion of 

the OTA report, are as follows: 

• Accuracy is affected by factors such as reader training, experience, personal bias, and 

examinee characteristics 

• Cases and readers are often selectively chosen rather than randomly 

• Criteria for ground truth are inadequate in some studies 

• There is wide variability in results from multiple studies 

This review found that these same methodological deficits are very evident in the medical and 

psychological literature. Polemics on polygraph often correctly identify these issues but either 
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overstate or fail to mention that these same problems afflict much of the research in medicine 

and psychology.2 

To put the results of this review in context, Table 9 contrasts the average accuracy found 

in field diagnostic studies with those reported in the OTA study in 1983. Since the OTA study 

included inconclusive results in accuracy estimates (and this study does not), it is not surprising 

that this current literature review reports a somewhat greater level of accuracy. As can be seen, 

however, the level of polygraph accuracy found by OTA is in the same "ballpark" as that 

reported in medicine and psychology. 

Table 9: OTA findings compared to study results (field diagnostic cases)  

Average Accuracy 

Sensitivity    Specificity    Combined     Number of 
Aggregate Measures (TPR) (TNR)        Accuracy        Studies 

OTA Findings (w/Incl.) .86 .76 .81 10 
nt Polygraph Findings .92 .83 .88 37 

Medicine .83 .88 .86 94 
Psychology .72 .67 .70 51 

The findings presented in Table 9 are consistent with OTA's conclusion that research into 

specific issue polygraph testing has shown the technique has some validity. It does not, 

however, answer the question of polygraph validity in screening tests. Although not very 

extensive, this review reports three analog and two field screening polygraph studies. Table 10 

puts these alongside what was found for medical and psychological screening. As can be seen, 

the mean combined accuracy of medical screening (.86) is greater than the mean reported for 

analog or field polygraph screening studies. Both field (.74) and analog (.79) polygraph studies 

2 For a recent example, see Aftergood, Steven. "Polygraph testing and the DOE National Laboratories." SCIENCE 
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are similar to psychology screening studies (.76), but the reported sensitivity of field (.59) 

polygraph screening is noticeably lower than the mean found for medical and psychological 

screening. 

Table 10: Rank ordered findings for screening studies  

Average Accuracy 

Sensitivity    Specificity    Combined    Number of 
Aggregate Measures (TPR) (TNR)        Accuracy        Studies 

Medicine (Field) .79 .94 .86 10 
Current Polygraph Findings (Analog) .76 .82 .79 3 

Psychology (Field) .74 .78 .76 36 
Current Polygraph Findings (Field) .59 .90 .74 2 

Summary 

There has been much debate over the past 30 years about polygraph and its accuracy, 

reliability, utility, and lack of theoretical foundation. It should be recognized from this literature 

review, however, that many of these same issues could be raised about medical and 

psychological diagnostic tools. Based on the results of this review, it is unlikely polygraph 

research will be able to reach a level of accuracy and reliability to satisfy its opponents. It 

suffers from the same flaws of many other diagnostic tools: it will not be 100% accurate, nor will 

its application from one subject to the next or by one examiner to another be invariant. 

The accuracy of humans assessing humans is unlikely to be 100%. As has been shown in 

this brief survey of the medical and psychological literature, there is wide variation in the 

accuracy of diagnostic tools from one application to the next.   In fact, there is often wide 

Online. Vol 290 (5493), Nov 3,2000: 939-940. 
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variation between studies focused on one diagnostic tool, such as has been seen in past polygraph 

reviews. Since perfection remains elusive, some professions have learned to accept and manage 

this uncertainty. As an example, training, standardization, and an ongoing review of procedures 

are used to establish a baseline of acceptable practice and alternative mechanisms are developed 

and employed to help clarify equivocal test results. 

Recommendations 

One of the goals of this study is to compare polygraph research methodology to that used 

in medicine (diagnostic radiology) and psychology. The author does not claim to be an expert in 

all these methodologies, so what follows are general impressions from the literature review and 

personal experience. 

1. Room for the "Medical" Perspective! Most research found in the medical profession uses 

very specific terminology (sensitivity, specificity, odds ratios) and other methodological 

approaches (receiver operating characteristic curves) for assessing diagnostic tests. Greater 

use of similar terminologies and methodological approaches in polygraph may make the 

results of polygraph research more meaningful to those outside the polygraph and 

psychology community. There may also be a reservoir of methodologies and knowledge in 

the health technology assessment field that could be applied to polygraph research. 

2. Greater Focus on Accuracy and Reliability? The polygraph literature reviewed for this study 

occasionally delved more into providing a sophisticated analysis of process and metrics 

instead of clarifying how the outcomes of these factors affect accuracy and reliability.  In 
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several cases, basic measures of accuracy or reliability were not immediately apparent 

(sensitivity, specificity, and kappa had to be hand calculated from frequencies in tables). 

3. Analog Generalizability? Although analog studies are practically nonexistent in the medical 

and psychological literature, they appear to serve an important role in polygraph research and 

are very valuable in assessing the internal validity of a test. It is difficult, however, to see 

how analog studies are generalizable to an applied (clinical) setting. As with medical and 

psychological tools, its unlikely polygraph will be able to demonstrate efficacy with a heavy 

reliance on laboratory studies. 

4. Screening Studies? Compared to the number of specific issue polygraph studies, there were 

relatively few screening studies available for review. Although developing a suitable gold 

standard (ground truth) for an evaluation of field polygraph screening is a very difficult 

problem to surmount, similar issues have been faced by medicine and psychology. Based on 

the medical and psychological literature, there appears to be a considerable range in the 

quality of gold standards. The point suggested from the literature is that lack of a "pure" gold 

standard has not stopped screening research in psychology and medicine. 

5. Too Many Inconclusives? Although inconclusive test results were a common element in 

polygraph research, they were seldom mentioned in the medical and psychological literature. 

Any accuracy or reliability study which selects out only obvious interpretations will inflate 

accuracy estimates and threatens both the legitimacy of the research and the assessment 

technique. 
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Executive Summary 



Executive Summary 
A Comparative Analysis of Polygraph with other Screening and Diagnostic Tools 

Method 

A limited review of literature published between January 
1986 and May 2001 was conducted to evaluate studies 
reporting the accuracy and reliability of screening and 
diagnostic tests in polygraph, medicine, and psychology. 
Data for 198 studies were collected from 145 articles. 
Accuracy estimates are the combined average of 
sensitivity and specificity across all studies found within 
a particular category (1.00 = 100% accuracy). 

Diagnostic and Screening Accuracy 

For field diagnostic assessments, the accuracy of 
polygraph, medical, and psychological tools was .88, 
.86, and .70 respectively. For field screening 
assessments, the accuracy of polygraph, medical, and 
psychological tools was .74, .86, and .76 respectively. 

Accuracy 

Diagnostic 

Screening 

0.50      0.60      0.70      0.80      0.90      1.00 

■ ftychctogy □ Madbine ■ FWygraph 
i i i i i -■ 

Accuracy of Various Diagnostic Tools 

The average accuracy reported for 37 diagnostic 
polygraph studies (specific issue) was similar to MRI (17 
studies), CT (19 studies), and ultrasound (38 studies). 
MMPI had the lowest reported accuracy (17 studies). 

Diagnostic Accuracy by Assessment Tool 

0.50      0.60      0.70      0.80      0.90      1.00 

Accuracy by Target Condition 

The average diagnostic accuracy for detecting deception 
with polygraph was similar to diagnosing breast cancer 
with MRI or ultrasound (US). 

Diagnostic Accuracy by Target Condition 

Acute Appendjcffis-CT 

Brain Tumor 

Carotid Artery Dsease 

Acute Appendicitis-US 

Breast Cancer-US 

Deceptbn-Balygraph 

Breast Cancer-M3 

Mjftipte Sclerosis 

Breast Cancer-xray 

FtersonaRy Disorders 

Depression 

0.50 0.60 0.70  0.80 0.90  1.00 

Agreement (kappa) 

Averaging a standard measure of agreement across the 
reviewed literature suggests polygraph and psychology 
studies report similar levels of agreement A kappa 
value of 1.0 represents 100% agreement beyond what 
would be expected by chance. 

Reader Agreement (Kappa) 

0.50      0.60      0.70      0.80      0.90       1.00 

Conclusion 

The level of accuracy and agreement reported in the 
polygraph literature is consistent with the medical and 
psychological literature. 
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Polygraph Studies 

Mean 

Field Accuracy Studies 
Screeninq Diagnostic 

Se Sp Total % Cases Se Sp Total % Cases 
0.59 0.90 0.74 467 0.92 0.83 0.88 108 

Median 0.59 0.90 0.74 467 0.95 0.90 0.90 64 
Minimum 0.45 0.87 0.69 200 0.71 0.43 0.64 16 
Maximum 0.73 0.93 0.80 733 1 1 1 959 

Count 

Year 

2 2 2 2 37 37 37 37 

First Author 
Jayne-screening 1989 0.45 0.93 0.69 200 
Brownlie 1997 0.73 0.87 0.80 733 
Bersh-GQT 1969 0.97 0.89 0.93 68 
Bersh-GQT &ZOC majority 1969 0.71 0.80 0.76 59 
Bersh-GQT and ZOC 1969 0.93 0.92 0.93 157 
Bersh-ZOC 1969 0.89 0.94 0.92 89 
Horvath 1971 0.85 0.91 0.88 40 
Hunter 1973 0.88 0.86 0.87 20 
Slowick 1975 0.85 0.93 0.89 30 
Wicklander 1975 0.95 0.93 0.94 20 
Barland-judicial 1976 1.00 0.43 0.72 41 
Barland-panel 1976 0.98 0.45 0.72 64 
Raskin-nonnumerical 1976 0.93 0.69 0.81 16 
Raskin-numerical 1976 1.00 0.95 0.98 16 
Horvath 1977 0.77 0.51 0.64 56 
Davidson 1979 0.88 0.81 0.85 20 
Yamamura & Miyake 1980 0.80 0.94 0.87 95 
Edwards 1981 0.98 0.98 0.98 959 
Kleinmuntz 1982 0.75 0.63 0.69 80 
Putnam 1983 0.99 0.95 0.97 285 
Elaad-blind 1985 0.77 0.77 0.77 60 
Elaad-blind 1985 0.77 0.90 0.84 60 
Eladd & Schahar 1985 0.99 0.95 0.97 174 
Yankee-Experienced examiners-without incl 1985 1.00 0.99 1.00 51 
Yankee-Inexperienced examiners-without incl 1985 1.00 0.99 1.00 51 
Patrick 1987 1.00 0.90 0.95 81 
Patrick-blind 1987 0.98 0.55 0.77 69 
Honts & Driscoll-ranked scores 1988 0.94 0.65 0.80 25 
Honts & Driscoll-std num scores 1988 0.97 0.77 0.87 25 
Honts-blind 1988 1.00 0.80 0.90 21 
Raskin 1988 0.95 0.96 0.96 85 
Raskin-blind 1988 0.94 0.86 0.90 70 
Franz-blind 1989 1.00 0.97 0.99 81 
Matte-blind 1989 1.00 1.00 1.00 114 
Murray 1989 1.00 0.86 0.93 171 
Arellano-blind 1990 1.00 1.00 1.00 40 
Patrick & lacono 1991 0.97 0.56 0.77 402 
Krapohl et al-speciflc issue 2001 0.87 0.92 0.90 221 
Krapohl et al-specific issue 2001 0.84 0.97 0.91 76 
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Polygraph Studies 

First Author 
Correa & Adams-preemployment 
Ansley-screening 
Honts 
Barland 
Podlesny 
Raskin 
Rovner 
Dawson 
Hammond 
Bradley-electrodermal 
Bradley-heart rate 
Szecko 
Ginton 
Honts 
Honts 
Kischer 
Honts & Driscoll-ranked scores 
Honts & Driscoll-std num scores 
Barland et al-multiple issue approach 
Barland et al-single issue approach 
Blackwell-Examiners 

Analog Accuracy Studies 
Screening Diagnostic 

Se Sp Total % Cases Se Sp Total % Cases 
Mean 0.76 0.82 0.79 50 0.89 0.78 0.84 72 

Median 0.67 0.83 0.72 40 0.92 0.79 0.85 55 
Minimum 0.61 0.63 0.65 40 0.63 0.49 0.60 15 

Maximum 1.00 1.00 1.00 71 1.00 0.97 0.98 192 
Count 3 3 3 3 18 18 18 18 

Year 
1981 1.00 1.00 1.00 40 
1989 0.61 0.83 0.72 71 
1999 0.67 0.63 0.65 40 
1975 0.83 0.71 0.77 72 
1978 0.81 0.96 0.89 40 
1978 1.00 0.95 0.98 48 
1978 0.90 0.85 0.88 72 
1980 1.00 0.70 0.85 24 
1980 0.96 0.67 0.82 62 
1981 0.82 0.86 0.84 192 
1981 0.63 0.63 0.63 192 
1981 0.71 0.49 0.60 30 
1982 1.00 0.85 0.93 15 
1982 1.00 0.67 0.84 21 
1982 1.00 0.67 0.84 38 
1983 0.94 0.97 0.96 100 
1987 0.95 0.86 0.91 41 
1987 0.86 0.86 0.86 44 
1990 0.93 0.75 0.84 100 
1990 0.91 0.83 0.87 100 
1996 0.86 0.73 0.79 108 
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Polygraph Studies 
Field Agreement Studies 

Screening Diagnostic 
Agree % Kappa Cases Agree % Kappa Cases 

Mean 0.98 53 0.91 0.77 102 
Median 0.99 60 0.91 0.80 69 

Minimum 0.95 40 0.77 0.53 21 
Maximum 0.99 60 1.00 1.00 402 

Count 3 0 3 8 9 9 

First Author Year 
Edel & Moore 1984 0.95 
Yankee-Experienced examiners -with incl 1985 0.99 
Yankee-Inexperienced examiners-with incl 1985 0.99 
Elaad 1985 
Elaad 1985 
Patrick 1987 
Honts 1988 
Raskin 1988 
Franz 1989 
Matte 1989 
Arellano 1990 
Patrick & lacono 1991 

40 
60 
60 

0.77 0.53 60 
0.83 0.67 60 
0.86 0.60 69 
0.90 0.81 21 
0.91 0.80 70 
0.99 0.98 81 
1.00 1.00 114 
1.00 1.00 40 

0.53 402 
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Mean 

Field Accuracy Studies 
Screening Diagnostic 

Se Sp Total % Cases Se Sp Total % Cases 
0.79 0.94 0.86 56581 0.83 0.88 0.86 284 

Median 0.78 0.93 0.85 19758 0.85 0.93 0.88 124 
Minimum 0.51 0.87 0.76 79 0.25 0.44 0.60 23 

Maximum 0.97 1.00 0.99 202070 1.00 1.00 1.00 4811 

Tech 

Count 

Year 

10 10 10 10 94 94 94 89 

First Author 
Baines-breast cancer Mammography 1988 0.75 0.94 0.85 44718 
Unk author-breast cancer Mammography 1992 0.91 0.96 0.94 72706 
Burhenne-breast cancer Mammography 1995 0.84 0.93 0.88 201937 
Beam-breast cancer Mammography 1996 0.79 0.90 0.85 79 
Heinzen-breast cancer Mammography 2000 0.78 0.92 0.85 202070 
Mettlin-prostate cancer US 1991 0.77 0.89 0.83 2425 
Levi-congenital anomalies US 1995 0.51 1.00 0.76 25046 
Strandell-endometrial pathology US 1999 0.73 0.87 0.80 103 
Lennon-neural tube and ventral wall defects US 1999 0.97 1.00 0.99 2257 
van Nagell-ovarian cancer US 2000 0.81 0.99 0.90 14469 
Stark-Hepatic metastases CT 1987 0.80 0.94 0.87 135 
Shackford-minor head injuries CT 1992 1.00 0.51 0.76 2166 
Pasanen-unjaundiced cholestasis CT 1994 0.53 0.86 0.70 33 
van Gils-paraganglioma of the head/neck CT 1994 0.73 0.94 0.84 60 
Budoff-coronary artery disease CT 1996 0.95 0.44 0.70 710 
Rao- appendicitis CT 1997 0.98 0.98 0.98 100 
Mushlin-multiple sclerosis CT 1997 0.25 0.95 0.60 303 
Mushlin-brain tumor CT 1997 0.93 1.00 0.97 303 
Mushlin-cerebrovascular disease CT 1997 0.88 0.95 0.92 303 
D'lppolito- appendicitis CT 1998 0.91 1.00 0.96 52 
Miller-acute flank pain CT 1998 0.96 1.00 0.98 106 
Vieweg- acute flank pain CT 1998 0.98 0.98 0.98 105 
Keberie- throat tumors CT 1999 0.88 1.00 0.94 99 
Lane- appendicitis CT 1999 0.96 0.99 0.98 300 
Garcia - appendicitis CT 1999 0.94 0.94 0.94 139 
Valk-colorectal cancer CT 1999 0.69 0.96 0.83 115 
Kurtz-ovarian cancer CT 1999 0.92 0.89 0.91 213 
Walker- appendicitis CT 2000 0.94 1.00 0.97 65 
Joseph-open-globe injuries CT 2000 0.75 0.93 0.84 200 
von Kummer-stroke damage CT 2001 0.64 0.85 0.75 786 
Stafford-blunt abdominal trauma CT no contrast 1999 0.89 0.57 0.73 195 
Stafford-blunt abdominal trauma CT with contrast 1999 0.84 0.94 0.89 199 
Martelli-breast cancer Mammography 1990 0.73 0.80 0.77 1708 
Elmore-breast cancer Mammography 1994 0.70 0.94 0.82 150 
Cwikla-breast cancer Mammography 1998 0.70 0.57 0.64 70 
Fenlon-breast cancer Mammography 1998 0.81 0.82 0.82 44 
Drew-breast cancer Mammography 1999 0.88 0.89 0.88 285 
Zonderland-breast cancer Mammography 1999 0.83 0.97 0.90 4811 
Moss-breast cancer Mammography 1999 0.79 0.83 0.81 559 
Stark-Hepatic metastases MR 1987 0.82 0.99 0.91 135 
Barronian-imaging of the knee MR 1989 0.67 0.86 0.77 23 
Glashow-anterior cruciate and meniscal lesions MR 1989 0.83 0.84 0.84 47 
Mooney-multiple sclerosis MR 1990 0.88 0.94 0.91 
Mooney-brain infarct MR 1990 0.88 1.00 0.94 
Mooney-brain tumor MR 1990 0.93 0.95 0.94 
Mooney-other brain disease MR 1990 0.91 0.92 0.92 
Young-carotid artery stenosis MR 1994 0.89 0.82 0.86 70 
Levine-osteomyelitis MR 1994 0.77 1.00 0.89 26 
Ascher-Endometriosis MR 1995 0.76 0.60 0.68 31 
Mussurakis-breast cancer MR 1996 0.99 0.56 0.78 57 
Mushlin-multiple sclerosis MR 1997 0.58 0.91 0.75 303 
Mushlin-brain tumor MR 1997 0.93 1.0C 0.97 303 
Mushlin-cerebrovascular disease MR 1997 1.00 1.0C 1.00 303 
Regan-acute cholecystitis MR 1998 0.91 0.7S 0.85 72 
Kurtz-ovarian cancer MR 1999 0.98 0.88 0.93 280 
Drew-breast lesions MR 199S 0.9S 0.91 0.95 285 
Blanchard-rotator cuff tears MR 199S 0.7S 0.81 0.8C 38 
Razumovsky-acute cerebral ischemia MR 199S 0.84 1.0C 0.92 30 
Adamek-pancreatic cancer MR 200C 0.84 0.97 0.91 124 
Schroter-Creutzfeldt-Jakob disease MR 200C 0.67 0.9C 0.8C 220 
Imbriaco- breast masses MR 2001 0.96 0.7E 0.86 49 
Scott-orthopedic fractures PLAIN FILM 199C 0.7£ 0.8C 0.81 60 
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Medical Studies 

First Author 
Mill-foreign bodies in human tissue 
Orlinsky-radiolucent foreign body 

Mean 
Median 

Minimum 
Maximum 

Count 

Tech Year 
US 1997 
us 2000 

Analog Accuracy Studies 
Screening Diagnostic 

Se Sp Total % Cases Se Sp Total % Cases 
0.81 0.73 0.77 92 
0.81 0.73 0.77 92 
0.79 0.59 0.71 80 
0.83 0.86 0.83 104 

0 0 0 0 2 2 2 2 

0.83 0.59           0.71 80 
0.79 0.86 0.83 104 

Medical Studies 

First Author 
Freed-ureteral stone disease 
Grotta-stroke 
Weishaupt -osteoarthritis 
Kurtz-ovarian cancer 
Elmore-breast cancer 
Baker-breast cancer 
Brant-Zawadzk-lumbar disc abnormalities 
Mussurakis-breast cancer 
Weishaupt-osteoarthritis 
Kurtz-ovarian cancer 
Masdeu-head trauma 
Wong-early pregnancy complications 
Kurtz-ovarian cancer 
Ihlberg-vein grafts 

Tech Year 
CT 1998 
CT 1999 
CT 1999 
CT 1999 
Mammography 1994 
Mammography 1996 
MR 1995 
MR 1996 
MR 1999 
MR 1999 
SPECT 1994 
US 1998 
US 1999 
US 2000 

Field Agreement Studies 
Screening Diagnostic 

Agree % Kappa Cases Agree % Kappa Cases 
Mean 0.81 0.56 150 

Median 0.80 0.60 138 
Minimum 0.77 0.34 41 

Maximum 0.85 0.72 308 
Count 0 0 0 5 13 14 

0.69 103 
0.77 0.39 70 

0.60 308 
0.65 213 

0.78 0.47 150 
0.34 60 

0.80 0.58 125 
0.42 57 
0.41 308 
0.70 179 

0.83 0.72 41 
0.85 151 

0.66 264 
0.69 69 
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Psychology Studies 

First Author 
Bradley-alcohol screening 
Bradley-alcohol screening 
Brooks-neuropsychological screening 
Glascoe-developmental screening 
Steer-major depression 
Bradley-alcohol screening 
Bradley-alcohol screening 
Dent-memory problems in multiple sclerosis 
Bradley-alcohol screening 
Bradley-alcohol screening 
Parikh-post-stroke depression 
Baird-autism at 18 months of age 
Chen-attention-deficit hyperactivity 
Scheinberg-eating disorders 
Scheinberg-eating disorders 
Gureje 
Pomeroy-depression 
Razavi-adjustment and major depressive disorders 
Inwald-performance of government security personnel 
Johnson-pathological gamblers 
Benussi-alcoholism 
Yersin-alcoholism 
Erford-Math Essential skills screen 
Uhlmann-dementia 
Inwald-performance of government security personnel 
Colligan-alcoholism 
Colligan-alcoholism 
Colligan-alcoholism 
Hirschfeld-bipolar spectrum disorder 
Sherman-Pediatric Language Acquisition 
Hiatt-job performance problems 
de las Cuevas-Severity of Dependence Scale (SDS) 
Birtchnell-depressive disorders 
Bradley-alcohol screening 
Bradley-alcohol screening 
Bradley-alcohol screening 
Berument-Autism 
Kogan-Geriatric Depression Scale 
Laprise- Geriatric Depression 
Blais-FRANTIC AVOIDANCE 
Blais-UNSTABLE RELATIONSHIPS 
Blais-IDENTITY DISTURBANCE 
Blais-IMPULSIVITY 
Blais-SUICIDAL 
Blais-AFFECTIVE INSTABILITY 
Blais-CHRONIC EMPTINESS 
Blais-POORLY CONTROLLED ANGER 
Blais-STRESS-RELATED PARANOIA 
Kogan-Geriatric Depression Scale 
Laprise-Geriatric Depression 
Merson-personality disorders 
Ivnick-MAYO VERBAL COMPREHENSION FACTOR S 
Chaffee-expressive and receptive language scales 
Ivnick- ATTENTION-CONCENTRATION SCORE 
Ivnick-LEARNING FACTOR SCORE 
Ivnick-PERCEPTUAL ORGANIZATION SCORE 
Ivnick- RETENTION SCORE 
BOONE 1994-depression 
WETZLER 1998-depression 
BEN-PORATH 1991-depression 
BEN-PORATH 1991-depression 
MUNLEY 1997-depression 
GREENBLATT 1999-depression 

Field Accuracy Studies 
Screening Diagnostic 

Se Sp Total % Cases Se Sp Total % Cases 
Mean 0.74 0.78 0.76 996 0.72 0.67 0.70 218 

Median 0.79 0.85 0.78 307 0.71 0.65 0.69 84 
Minimum 0.11 0.00 0.42 55 0.37 0.41 0.50 29 
Maximum 1.00 1.00 0.98 16235 0.96 0.95 0.93 1079 

Count 36 36 36 36 51 51 51 51 

Year 
1998 0.80 0.86 0.83 771 
1998 0.78 0.89 0.83 771 
1990 0.80 1.00 0.90 175 
1993 0.72 0.76 0.74 89 
1999 0.97 0.99 0.98 120 
1998 0.52 0.85 0.69 771 
1998 0.35 0.98 0.66 771 
2000 0.93 0.48 0.71 61 
1998 0.91 0.77 0.84 771 
1998 0.75 0.89 0.82 771 
1988 0.86 0.90 0.88 80 
2000 0.38 0.98 0.68 16235 
1994 0.23 1.00 0.62 122 
1993 0.93 0.41 0.67 1112 
1993 1.00 0.38 0.69 1112 
1990 0.68 0.70 0.69 787 
2001 0.91 0.65 0.78 87 
1990 0.70 0.75 0.73 210 
1991 0.60 0.76 0.68 307 
1998 1.00 0.85 0.93 423 
1982 1.00 0.94 0.97 104 
1989 0.70 0.92 0.81 268 
1998 0.98 0.88 0.93 100 
1991 0.81 0.97 0.89 209 
1991 0.45 0.73 0.59 307 
1988 0.74 0.84 0.79 2144 
1988 1.00 0.00 0.50 2144 
1988 0.62 0.34 0.48 2144 
2000 0.73 0.90 0.82 198 
1999 0.11 0.73 0.42 84 
1988 0.68 0.73 0.70 55 
2000 0.98 0.94 0.96 100 
1989 0.94 0.86 0.90 133 
1998 0.48 0.86 0.67 771 
1998 0.91 0.72 0.82 771 
1998 0.82 0.85 0.83 771 
1999 0.85 0.75 0.80 200 
1994 0.64 0.73 0.69 59 
1998 0.96 0.46 0.71 66 
1999 0.63 0.95 0.79 76 
1999 0.94 0.91 0.93 76 
1999 0.73 0.84 0.79 76 
1999 0.55 0.70 0.63 76 
1999 0.96 0.41 0.69 76 
1999 0.91 0.42 0.67 76 
1999 0.52 0.79 0.66 76 
1999 0.73 0.53 0.63 76 
1999 0.51 0.60 0.56 76 
1994 0.79 0.69 0.74 59 
1998 0.89 0.56 0.73 66 
1994 0.95 0.50 0.73 29 
2000 0.55 0.85 0.70 1079 
1990 0.88 0.45 0.67 152 
2000 0.71 0.70 0.71 1079 
2000 0.77 0.84 0.81 1079 
2000 0.70 0.83 0.77 1079 
2000 0.88 0.80 0.84 1079 
1994 0.61 0.62 0.62 62 
1998 0.64 0.65 0.65 113 
1991 0.66 0.64 0.65 73 
1991 0.63 0.61 0.62 87 
1997 0.71 0.71 0.71 84 
1999 0.54 0.56 0.55 75 
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Psychology Studies 

First Author 
Lavigne- DSM-III-R with preschool children 
Klin-autism 
DSM-III Phase Two Field Trials 
DSM-III Phase Two Field Trials 
Blais-NINE SCALE PERSONALITY DISORDER 
Hogervors-Alzheimer's disease 
Hilsenroth-Schizophrenia 

Field Agreement Studies 
Screening Diagnostic 

Agree % Kappa Cases Agree % Kappa Cases 
Mean 0.61 510 0.88 0.79 174 

Median 0.61 510 0.88 0.79 113 
Minimum 0.61 510 0.88 0.64 76 

Maximum 0.61 510 0.88 0.91 331 
Count 0 1 1 1 6 6 

Year 
1994                            0.61 510 
2000 0.88          0.71 131 
1980 0.72 331 
1980 0.64 331 
1999 0.85 76 
2000 0.90 82 
1998 0.91 95 
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Articles Used-Polygraph 
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Polygraph 19(3): 169-181. (Table 2, pg 174) 

Barland, Gordon H. Charles R. Honts, and Steven D. Barger. 1990. The detection of deception 
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0006. 
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Scientific validity of polygraph testing: A research review and evaluation. Office of Technology 
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Introduction 

Introduction 
 

Pamela Shaw 
President 

American Polygraph Association 
 
 
 Over the past few years the APA has carefully undertaken a number of significant initiatives 
that have affected its members.  Prompted by the National Academy of Sciences report of 2003, 
and further energized by the ongoing review by the forensic science community, APA leaders and 
members recognized that there were real dangers ahead if we continued on the road we had always 
taken.   
 
 To strategically plan for and ensure our survival in the years ahead, the APA has been 
implementing initiatives to set in motion needed improvements.  In particular, the APA is seeking 
to increase the level of science in our practices, to standardize our methodologies, to focus on 
continuous improvement, to upgrade our education, and broaden our vision to cover not only the 
interests of members, but to include protection of the public, as well.  In other words, we are 
proactively pursuing increased professionalism in polygraphy.   
  
 In pursuit of this goal, the APA Strategic Plan has identified several key milestones along 
the way.  They include measures such as development of best practice model polices, mandating 
continuing education, and making polygraph research articles available on the APA website for 
easy access by members.  One of the key steps is to require APA members to use methods that 
could be defended by published research beginning in 2012.  It is this last step that is the subject 
of this special edition of Polygraph. 
 
 The requirement to use validated testing methods is not a new idea, of course.  Other fields 
such as medicine and psychology eventually came to the same conclusion, albeit many years after 
the fields were established.  It has turned out to be a great thing for them.  Try to imagine, if you 
can, what the fields of medicine and psychology would be like if there were no requirement to 
validate their methods.  Validation serves a number of important functions, not the least of which 
is protecting the public from misuse, incompetence and quackery.  The net effect is not just to help 
the public but to elevate the profession; a winning solution for everyone.  It is from this perspective 
of “enlightened self-interest” that arise the polygraph initiatives of recent years. 
 
 As we approached the year 2012 and the validation requirement for our techniques, it 
became clear that some APA members may not have received instruction from their polygraph 
schools as to which methods had scientific support.  It seemed reasonable that the APA should 
undertake a literature review to see what evidence was available, and provide that to the 
membership.  Earlier this year, then-President Nate Gordon established an ad hoc committee to 
accomplish this task.  I was proud to serve with that committee.  Over the following months the 
committee worked feverishly to complete a report that could be available to the membership by the 
end of the year.  In the following pages you will see their findings. 
 
 As you read the committee report, there are a few caveats that you need to know.  First, as 
the report itself says, this committee report is not APA policy, but rather a literature summary.  
There are other literature summaries published by APA in the past 20 years that were likewise not 
APA policy.  The report is for information only, and may be helpful to members already using or 
intending to use the techniques listed.   
  
 Second, the Board has come to be aware of pending research studies on screening 
techniques.  The Board will consider new By Law provisions on screening methodologies to 
encourage members to use the best methods available.  Those decisions will be made in early 
2012. 
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 And finally, the APA will extend a great deal of effort in its seminars to help members 
become familiar and competent with techniques that meet the validity requirements.   
 
 Many of you have expressed support, encouragement and championed the on-going efforts 
towards validation and higher standards: for that, I thank you.  I would also like to acknowledge 
and thank the unrelenting and devoted efforts of the committee members for the countless hours 
they’ve dedicated to this project.  Your efforts are key to our future endeavors. 
 
 We are at a great time in polygraph history and we can be proud of the steps we are taking 
to move our profession forward.  We must all grow with the knowledge in our field and the 
demands within our field to ensure our future success.  This report is an essential step in that 
direction and I am proud to provide this document to you in this special issue of Polygraph. 
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Executive Summary 
 

 

 In 2007 the American Polygraph 

Association (APA) adopted a Standard of 

Practice, effective January 1, 2012, that 

requires APA members to use validated 

Psychophysiological Detection of Deception 

(PDD) examination techniques that meet 

certain levels of criterion accuracy.1 Those 

requirements state that event-specific 

diagnostic examinations used for evidentiary 

purposes must be conducted with techniques 

that produce a mean criterion accuracy level 

of .90 or higher, with an inconclusive rate of 

.20 or lower. Diagnostic examinations 

conducted using the paired-testing protocol 

must produce a mean criterion accuracy level 

of .86 or higher, with inconclusive rates of .20 

or lower. Examinations conducted for 

investigative purposes must be conducted 

with techniques that produce a mean criterion 

accuracy level of .80 or higher, with 

inconclusive rates of .20 or lower.2 The goal is 

to eliminate the use of un-standardized, non-

validated or experimental techniques in field 

settings where decisions may affect individual 

lives, community safety, professional integrity, 

and national security. 

 

 There exists today a confusing array of 

test question formats that are at once similar 

and dissimilar, and for which there are also 

alternatives in the selection of a method for 

test data analysis. Equally confusing is the 

abundance of published research, and the 

meaning and applicability of that research to 

the techniques used in field settings. The APA 

Board of Directors assumed responsibility for 

organizing this information in the form of a 

systematic review and meta-analysis of the 

published scientific literature which describes 

the criterion validity of presently available 

polygraph techniques. In the course of doing 

this, it has at times been necessary to define 

what appear to be obvious concepts. One such 

concept is that of validation, which, as it 

applies to PDD exams, is stipulated by the 

APA Standards of Practice (Section 3.2.10) to 

refer to the combination of: 1) a test question 

format that conforms to valid principles for 

target selection, question construction, and 

in-test presentation of the test stimuli, and 2) 

a validated method for test data analysis as it 

applies to a specified test question format. 

Although many factors may affect the overall 

effectiveness of PDD examinations, these two 

parts are recognized as fundamental to the 

criterion accuracy of PDD examinations. The 

accuracy of all tests is contingent upon these 

two activities: obtaining a sufficient quantity 

of diagnostic information, and interpreting the 

information correctly. The two-fold purpose of 

this meta-analysis was to advise the APA and 

its membership about which PDD techniques 

satisfy the standard practice requirements 

that take place January 1, 2012, and to an-

swer questions about our present knowledge-

base regarding the criterion validity of PDD 

techniques as they are presently used. 

 

 The ad hoc committee to examine the 

evidence on the criterion accuracy of 

polygraph techniques was appointed by APA 

President Nate Gordon during the March 2011 

meeting of the Board of Directors. The 

committee was composed of Past President 

and Board Director Mike Gougler (committee 

chair), Past-President and Editor-in-Chief Don 

Krapohl, President Elect Pam Shaw, Board 

Director Raymond Nelson, and APA Members 

Mark Handler and Leonard Bierman.  

 

 The committee also took into 

consideration that there are both financial 

and proprietary issues attached to the 

formulation of such a list. The stakeholders 

represent a diverse group of professionals and 

interests. The effectiveness of the APA and the 

 

 

 
1 Criterion accuracy refers generally to the degree to which a test result corresponds with what the test is designed 

to detect. In the field of PDD, criterion accuracy denotes the ability of a combination of testing and scoring 

techniques to discriminate between truthful and deceptive examinees, and ranges from 0.00 for no validity to 1.00 

for perfect validity. Criterion accuracy is one form of validity, and in some research reports it may be referred to as 

decision accuracy, or just accuracy.  

 
2 Near the completion of this study the APA Board of Directors enacted a change in standards, endorsing the use of 

PDD screening techniques for which research indicates an accuracy rate that is significantly greater than chance.  
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credibility of the polygraph profession required 

the committee to give precedence to the 

accuracy and integrity of the research review 

over the financial and personal interests of 

any individual developer of PDD testing 

techniques. The committee’s default approach 

was an inclusionary review process in which 

any stakeholder could submit supportive data 

and information for consideration. This did 

not mean that anything submitted would 

automatically be included or endorsed as 

valid, but it did mean that all recommenda-

tions would be considered. 

 

 The committee began its process with 

a discussion of the merits and strengths of 

laboratory and field research. Field studies are 

important to polygraph research as these 

studies have the advantage of ecological 

validity3 and are therefore assumed to have 

increased generalizability. However, the 

generalizability of field studies is compromised 

to some unknown extent by the selection 

process which necessarily depends on the 

availability of often-incomplete confirmation 

data. Real world confirmation data are 

selective, neither random nor representative of 

all data, and confirmed cases more often may 

have correct PDD results than do unconfirmed 

cases. As a result, field studies may 

overestimate PDD decision accuracy to some 

degree. While field studies are highly useful 

for studying correlations, they provide 

imperfect measures of criterion validity. 

 

 Laboratory studies are also important 

to polygraph research as these studies can 

more easily control and reduce research and 

sampling biases. Use of experimental and 

quasi-experimental research designs, along 

with random sampling and random criterion 

assignment, can increase the generalizability 

and repeatability of research results. Because 

of their ability to control a greater number of 

variables, laboratory studies are fundamental 

to our ability to study questions of causality 

and construct validity. However, the 

generalizability of laboratory studies is 

complicated by the fact that these studies may 

not represent the broad range of variables 

thought to influence the results of field 

examinations. They are therefore presumed to 

have ecological validity that is weaker, to some 

unknown degree, than that of field studies. 

 

 The committee took the position that 

both field and laboratory studies have 

advantages and disadvantages, and that 

neither type alone would be sufficient to study 

all of the issues of concern to polygraph 

researchers. Both types of research are of vital 

importance to the study and development of 

knowledge in the polygraph profession. 

Differences between criterion accuracy of field 

and laboratory studies were found to be 

statistically small and insignificant by the 

2002 report on the polygraph by the US 

National Research Council. For the purpose of 

reviewing the current state of validation of 

existing polygraph techniques, the committee 

gave field and laboratory studies equal 

consideration. 

 

 The committee compiled a list of 

studies that satisfied the qualitative and 

quantitative requirements for inclusion in the 

review, and for which there existed two or 

more satisfactory publications that describe 

generalizable evidence of criterion validity. The 

committee formulated recommendations 

regarding which techniques satisfied the 

requirements of the pending 2012 APA 

provisions for criterion accuracy. The 

committee then completed a meta-analysis 

that bench-marked the findings against the 

2012 APA standards for evidentiary, paired 

testing, and investigative examinations. In 

addition, statistical tests were completed to 

check for study integrity, and to search for 

inconsistencies and outlier results. 

 

 

 

 

 

 

3 Ecological validity addresses how well the experimental settings, processes, subjects and materials match those in 

real-life conditions. Though it is not the same as external validity, greater ecological validity may provide more 

confidence that the findings of the study will generalize to other settings. 
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 Inclusion in the research review 

required that studies in the meta-analysis be 

published in Polygraph or other peer-reviewed 

scientific publications.4 Studies were 

considered for selection if they were published 

by an academic degree-granting institution 

that was accredited by an accrediting agency 

recognized by the US Department of 

Education or foreign equivalent. In addition, 

research publications of studies funded by 

government agencies were also considered for 

selection. Edited academic texts, including 

individual chapters, were considered. 

However, studies available only in self-

published books were excluded. Additional 

qualitative requirements were that selected 

studies must have employed a recognizable 

PDD technique for which a published 

description exists for the test structure, test 

question sequence, and administration. 

Studies must also have used a recognizable 

test data analysis (TDA, chart interpretation) 

method and included a description of the 

features, numerical transformations (score 

assignments), decision rules and normative 

data or cutscores. In addition, studies must 

have used instrumentation and component 

sensors that reflect common field practices. 

Selected studies must have used a variety of 

confirmation criteria including examinee 

confessions, high quality forensic evidence, or 

substantiated evidence that the crime was not 

committed.5 Study results based on samples 

that were subject to experimental manipula-

tion (e.g., fatigue, intoxication, programmed 

countermeasure use) were not included.6

 

 Quantitative information requirements 

included some form of reliability statistics for 

each technique as evidence of the generaliza-

bility of the results. Several types of statistical 

measurements  for  PDD  test  reliability  were 

reported in the published literature, and all 

were accepted for inclusion.7 The committee 

also evaluated the reliability, generalizability 

and representativeness of the sample 

distributions through multivariate ANOVAs 

using the deceptive and truthful scores. It was 

expected that multiple samples drawn from 

the same underlying population, administered 

the same PDD technique, and scored with the 

same TDA method would replicate among the 

sampling distributions of scores. It was also 

expected that aggregation of the results of 

replicated sampling distributions would be 

more representative and generalizable than 

the results from any single sampling distribu-

tion. In addition to sample size information, a 

minimum of four statistical values were 

required for the meta-analysis: test sensitivity 

and specificity, and the inconclusive rates for 

guilty and innocent cases. 

 

 It was important to the credibility of 

the committee’s findings that studies be 

accepted or endorsed based on the merits of 

the included studies. For this reason, access 

to the published evidence and raw data was 

made a priority, and the list of validated 

techniques was constructed according to a 

systematic review of published research. In 

addition to a re-analysis of the study data, 

studies were included when it was possible to 

calculate a complete dimensional profile of 

criterion accuracy.  

 

 Following the completion of the 

literature survey, a list of all identified 

techniques was sent to the school directors or 

representatives of all APA accredited 

polygraph schools. School directors or their 

representatives were invited to provide any

 

 

 

 
4 The journal Polygraph instituted expert peer review in 2003. Articles published prior to that time were subject only 

to editorial review. Because Polygraph is an important academic and historic resource, studies published prior to 

2003 and without peer review were included in this meta-analysis if they satisfied all of the other qualitative and 

quantitative requirements for selection. 

 
5 One included study did not meet this requirement, and consisted only of cases confirmed by confession. Consistent 

with the known concern about inflated accuracy estimations resulting from over-reliance on confession confirmation 

for sample case selection, this study reported a near-perfect level of decision accuracy.  

 
6 Present standards for research and publication by the APA stipulate that principal investigators should not also 

serve as study participants (i.e., examinees, examiners, or scorers). However, this was not a requirement in the past, 

and studies were not excluded from the meta-analysis based on this criterion.  

 
7 One included technique is without published evidence of inter-scorer reliability or agreement.  
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published studies or citations to published 

studies for techniques that were not yet 

identified. One additional technique was 

suggested for inclusion at that time.8 In a 

follow-up mailing, a shorter list was sent to all 

school directors, or representatives, and other 

researchers involved in the development or 

validation of PDD techniques. This list 

included only those techniques for which 

published and replicated studies were 

identified, along with another request to 

provide any publications or citations for 

techniques that were not yet included in the 

survey. Two additional studies were suggested 

for inclusion at that time.9 Following the 

submission of initial results to the APA Board 

of Directors, and presentation of a preliminary 

version of this Executive Summary to the APA 

membership, one additional, recently 

published, study report was submitted in 

support of the IZT.10

 

 The committee contacted developers of 

PDD techniques for which there were 

insufficient published studies for inclusion in 

the meta-analysis, and volunteered assistance 

to anyone requesting it. Two studies were 

completed, have been accepted for 

publication, and are awaiting printing, for the 

Backster You-Phase technique. This technique 

was included in the meta-analysis. Additional 

studies were also completed for the Air Force 

Modified General Question Test (AFMGQT), 

the Federal You-Phase Technique, and the 

Directed Lie Screening Test (DLST), which 

have also been accepted for publication. The 

result of these additional efforts was that the 

complete array of techniques in common use 

today was included in the meta-analysis. 

 

 Thirty-eight studies satisfied the 

qualitative and quantitative requirements for 

inclusion in the meta-analysis. These studies 

involved 32 different samples, and described 

the results of 45 different experiments and 

surveys. These studies included 295 scorers 

who provided 11,737 scored results of 3,723 

examinations, including 6,109 scores of 2,015 

confirmed deceptive examinations, 5,628 

scores of 1,708 confirmed truthful exams. 

Some of the cases were scored by multiple 

scorers and using multiple TDA methods. 

 

 Table 1 at the end of this executive 

summary shows the findings for those 

methods for which there is published and 

replicated evidence of criterion validity that 

satisfies the requirements of the APA 

Standards of Practice. Five PDD testing and 

analysis combinations meet APA 2012 

requirements for evidentiary testing, five for 

paired-testing,11 and four for investigative 

examinations.12  

 

 Two PDD techniques produced 

accuracy rates that were outliers from and 

inconsistent with the distribution of results 

from all other techniques. They were the 

Integrated Zone Comparison Technique (IZCT) 

and the Matte Quadri-Track Zone Comparison 

 

 

 

8 The Marcy Technique was suggested for inclusion. However, no published studies could be located regarding this 

technique. 

 

9 The Gordon et al (2000) study of the Integrated Zone Comparison Technique (IZCT) could not be included due to a 

lack of adequate statistical information. The primary author informed the committee that the report was completed 

without him seeing the data, which belong to the intelligence service of a foreign government and therefore 

unavailable. Data for the Mangan, Armitage and Adams (2008) study of the Matte Quadri-Track Zone Comparison 

Technique were provided to the committee, and this study was included.  

 

10 A portion of the data for the Shurani (2011) study of the IZCT was provided to the committee and this study was 

included.  

 

11 All PDD techniques that meet the criterion accuracy requirement for paired-testing also meet the standard 

requirement for investigative testing, and those techniques that meet the standard requirement for evidentiary work 

also meet the requirements for paired-testing and investigative testing.  

 

12 All techniques that employed three-position TDA methods consistently exceeded the 2012 boundary requirements 

for inconclusive rates (20%). Because criterion accuracy rates for techniques with three-position TDA did not differ 

significantly from seven-position criterion accuracy, field practices that involve an initial analysis with the three-

position TDA method may be considered acceptable if inconclusive results are resolved via subsequent analysis with 

a TDA method that provided both accuracy and inconclusive rates that meet the requirements of the APA 2012 

standards. 
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Technique (MQTZCT). While it is within the 

realm of possibility that these two techniques 

are superior to other techniques, studies 

supporting them proved to have more 

unresolved methodological issues than others 

included in this meta-analysis. In addition to 

the committee’s discovery of anomalous 

sampling distributions, both of these 

techniques are supported by studies authored 

by the developers and proprietors, and for 

which the developer/proprietor functioned as 

both principal investigator and study 

participant. From a scientific perspective, even 

well designed research generated by advocates 

of a method who have a vested interest in the 

outcome, and who act as participants and 

authors of the study report does not have the 

compelling power of research not so 

encumbered by these factors. The techniques 

have been duly included here because they 

met the more general requirements outlined in 

the APA Standards of Practice. The committee 

advises that because of the potential impact 

on examiner effectiveness that could result 

from reliance on outlier results, it would be 

prudent for examiners to exercise an extra 

measure of caution before accepting data from 

studies showing extraordinary effects before 

they are subject to independent confirmation 

and extended analysis. 

 

 A dimensional profile of criterion 

accuracy was calculated for each PDD 

technique, including the unweighted average 

of the proportions of correct decisions for 

deceptive and truthful cases, excluding 

inconclusive results, along with the 

unweighted average of the proportions of 

inconclusive results.13 Results were 

aggregated for techniques that satisfy the APA 

2012 requirements for evidentiary testing, 

paired testing, investigative testing, and for all 

PDD techniques included in the meta-

analysis. Excluding outlier results, 

comparison question techniques intended for 

event-specific (single issue) diagnostic testing, 

in which the criterion variance of multiple 

relevant questions is assumed to be non-

independent,14 produced an aggregated 

decision accuracy rate of .890 (.829 - .951), 

with a combined inconclusive rate of .110 

(.047 - .173). Comparison question PDD 

techniques designed to be interpreted with the 

assumption of independence of the criterion 

variance of multiple relevant questions, 

produced an aggregated decision accuracy 

rate of .850 (.773 - .926) with a combined 

inconclusive rate of .125 (.068 - .183). The 

combination of all validated PDD techniques, 

excluding outlier results, produced a decision 

accuracy level of .869 (.798 - .940) with an 

inconclusive rate of .128 (.068 - .187). Data at 

the present time are sufficient to support the 

polygraph as highly accurate, but insufficient 

to support an assertion that PDD testing can 

provide perfect or near-perfect accuracy.  

 

 Excluding outlier results, multi-variate 

analysis showed there were no significant one-

way differences in decision accuracy for any of 

the PDD techniques that satisfy the 

requirements of the APA 2012 standards of 

practice. Neither were there any significant 

one-way differences in PDD techniques at the 

different levels of validation specified in the 

APA standards of practice, or for PDD 

techniques interpreted with decision rules 

based on an assumption of independence 

when compared with PDD techniques 

interpreted with decision rules based on an 

assumption of non-independence. This 

illustrates that the APA categorical 

distinctions are arbitrary, not empirically 

founded, and scientifically meaningless. These 

data are insufficient to support the notion that 

any PDD technique is superior to another, 

and instead suggest that differences in PDD 

question formats may be less important than 

 

 
 
13 The unweighted average was considered to be a more conservative and realistic calculation of the overall accuracy 

of all PDD examination techniques. Calculation of the weighted average, or the simple proportion of correct 

decisions, often results in higher statistical findings that are less robust against differences in base-rates and 

therefore less generalizable.  

 
14 Independence, in scientific testing, refers to assumptions about whether external factors that affect the criterion 

state of each question (i.e. truthfulness about past behavior) is assumed to affect the criterion state of other 

questions. In PDD testing, the results of multi-facet and multi-issue exams are interpreted with decision rules based 

on the assumption of independence, while the results of event-specific single-issue examinations are more often 

interpreted with decision rules based on the assumption of non-independence. 
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previously assumed. Differences in PDD 

techniques may be limited to assumptions 

and procedural differences pertaining to TDA 

methodologies intended for the investigation of 

independent or non-independent investigation 

target questions. This should be subject to 

further study. 

 

 The present evidence supports an 

argument that PDD testing can provide both 

test sensitivity to deception and test specificity 

to truth-telling at rates that are significantly 

greater than chance when conducted and 

interpreted with the assumptions of criterion 

independence as well as non-independence 

among the test questions. Evidence shows 

that all PDD techniques included in the meta-

analysis provide test sensitivity at rates that 

are significantly greater than chance. 

However, the present evidence is insufficient 

to support that every PDD technique is 

capable of providing test specificity to truth-

telling at rates that are significantly greater 

than chance. Details can be found in the 

complete report.  

 

 If the present results were to be 

considered an overestimation of PDD 

accuracy, the major causes of that over-

estimation would be deficiencies in the 

sampling methodologies. One such factor is 

over-reliance on case confirmation via 

examinee confession, which may present the 

potential for the systematic exclusion of false-

positive or false-negative errors for which no 

confession would be obtained. Another 

sampling concern would be publication or file-
drawer bias, in which less favorable results 

are not submitted for publication and thus 

not available for inclusion in a meta-analysis 

or other systematic review. Another potential 

cause of accuracy overestimation would be the 

lack of independence between the technique 

developer, principal investigator and examiner 

participants in some included studies. If the 

present results were to be considered an 

under-estimation of PDD accuracy, the major 

cause might be argued to be deficiencies in 

the ecological validity of experimental and 

survey methodologies of the included studies. 

The present results are intended only to 

summarize the presently available 

publications that satisfy the requirements for 

inclusion in the meta-analysis. Limitations of 

the meta-analysis are discussed in the full 

report. 

 

 In closing, no attempt should be made 

to represent the results of this meta-analytic 

survey as an enforceable policy or standard. 

Although the dissemination of a list of 

validated polygraph techniques, could be 

viewed by some as a form of de facto APA 

endorsement of those techniques, the actual 

role of this meta-analysis is as a thorough 

summary of the existing PDD literature. 

Although policies may tend to remain fixed for 

periods of time, scientific evidence is 

continuously evolving. The committee offers 

that questions and discussions of test validity 

are a matter of science and not mere policy. 

As such these questions are best answered by 

scientific evidence. This meta-analysis should 

be considered an information resource only, 

and no attempt should be made to represent 

this list of PDD techniques as the final 

authority on PDD test validation. Although 

completed with the goal of creating a 

comprehensive and inclusive list of validated 

techniques, it remains possible that other 

studies and techniques exist but have not 

been included in this meta-analysis. There 

exists in the published literature some 

evidence of validity for PDD techniques that 

were not able to be included in this meta-

analytic survey. Of course, a meta-analysis 

based on different study selection or inclusion 

criteria may yield different results. Nothing in 

this executive summary or the complete report 

should be construed as preventing the use of 

any PDD technique for which the criterion 

accuracy level can be defended with scientific 

evidence. The information herein is provided 

to the APA Board to advise its professional 

membership of the strength of validation of 

PDD techniques available at this time. This 

information is intended only to ease the 

burden on PDD professionals and to help 

make evidence-based decisions regarding the 

selection of PDD techniques for use in field 

settings. It may also assist program 

administrators, policy makers, and courts to 

make evidence-based decisions about the 

informational value of PDD test results in 

general.  
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Table 1. Mean (standard deviation) and {95% confidence intervals} for correct decisions (CD) and inconclusive 
results (INC) for validated PDD techniques. References can be found at the end of the complete report.  

Evidentiary Techniques/ 
TDA Method

Paired Testing Techniques/ 
TDA Method

Investigative Techniques/ 
TDA Method

Federal You-Phase / ESS1

CD = .904 (.032) {.841 to .966} 
INC = .192 (.033) {.127 to .256} 

AFMGQT4,8 / ESS5

CD = .875 (.039) {.798 to .953} 
INC = .170 (.036) {.100 to .241} 

AFMGQT6,8 / 7 position 
CD = .817 (.042) {.734 to .900} 
INC = .197 (.030) {.138 to .255} 

Event-Specific ZCT / ESS 
CD = .921 (.028) {.866 to .977} 
INC = .098 (.030) {.039 to .157} 

Backster You-Phase / Backster 
CD = .862 (.037) {.787 to .932} 
INC = .196 (.040) {.117 to .275} 

CIT7 / Lykken Scoring 
CD = .823 (.041) {.744 to .903} 
INC = NA 

IZCT / Horizontal2
CD = .994 (.008) {.978 to .999} 
INC = .033 (.019) {.001 to .069} 

Federal You-Phase / 7 position 
CD = .883 (.035) {.813 to .952} 
INC = .168 (.037) {.096 to .241} 

DLST (TES)8 / 7 position 
CD = .844 (.039) {.768 to .920} 
INC = .088 (.028) {.034 to .142} 

MQTZCT / Matte3

CD = .994 (.013) {.968 to .999} 
INC = .029 (.015) {.001 to .058} 

Federal ZCT / 7 position 
CD = .860 (.037) {.801 to .945} 
INC = .171 (.040) {.113 to .269} 

DLST (TES)8 / ESS 
CD = .858 (.037) {.786 to .930} 
INC = .090 (.026) {.039 to .142} 

Utah ZCT DLT / Utah 
CD = .902 (.031) {.841 to .962} 
INC = .073 (.025) {.023 to .122} 

Federal ZCT / 7 pos. evidentiary 
CD = .880 (.034) {.813 to .948} 
INC = .085 (.029) {.028 to .141} 

-  

Utah ZCT PLT / Utah 
CD = .931 (.026) {.879 to .983} 
INC = .077 (.028) {.022 to .133} 

- - 

Utah ZCT Combined / Utah 
CD = .930 (.026) {.875to .984} 
INC = .107 (.028) {.048 to .165} 

- - 

Utah ZCT CPC-RCMP Series A / Utah 
CD = .939 (.038) {.864 to .999} 
INC = .185 (.041) {.104 to .266} 

- - 

 
1 Empirical Scoring System.  
 
2 Generalizability of this outlier result is limited by the fact that no measures of test reliability have been published for this technique. Also, significant 
differences were found in the sampling distributions of the included studies, suggesting that the samples data are not representative of each other, or 
that the exams were administered and/or scored differently. One of the studies involved a small sample (N = 12) that was reported in two articles, for 
which the participating scorer was also the technique developer. One of the publications described the study as a non-blind pilot study. Both reports 
indicated that one of the six truthful participants was removed from the study after making a false-confession. The reported perfect accuracy rate did 
not include the false confession. Neither the perfect accuracy nor the .167 false-confession rate are likely to generalize to field settings.  
 
3 Generalizability of this outlier result is limited by the fact that the developers and investigators have advised the necessity of intensive training 
available only from experienced practitioners of the technique, and have suggested that the complexity of the technique exceeds that which other 
professionals can learn from the published resources. The developer reported a near-perfect correlation coefficient of .99 for the numerical scores, 
suggesting an unprecedented high rate of inter-scorer agreement, which is unexpected given the purported complexity of the method. Additionally, 
the data initially provided to the committee for replication studies included only those cases for which the scorers arrived at the correct decision, 
excluding scores from those cases for which the scorers did not achieve the correct decision. Missing scores were later provided to the committee for 
both the Mangan et al (2008) and Shurani and Chavez (2009) studies. However, the resulting sampling means were different from those reported for 
both replication studies. Because of these discrepancies, the statistical analysis was not re-calculated with the missing scores, and the reported 
analysis reflects the sampling distribution means as reported. Sampling means for replication studies should be considered devoid of error or 
uncontrolled variance. 
 
4 Two versions exist for the AFMGQT, with minor structural differences between them. There is no evidence to suggest that the performance of one 
version is superior to the other. Because replicated evidence would be required to reject a null-hypothesis that the differences are meaningless, and 
because the selected studies include a mixture of both AFMGQT versions, these results are provided as generalizable to both versions. AFMGQT 
exams are used in both multi-facet event-specific contexts and multi-issue screening contexts. Both multi-facet and multi-issue examinations were 
interpreted with decision rules based on an assumption of criterion independence among the RQs. 
 
5 The AFMGQT produced accuracy that is satisfactory for paired testing only when scored with the Empirical Scoring System.  
 
6 There are two techniques for which there are no published studies but which are structurally nearly identical to the AFMGQT: the LEPET and the 
Utah MGQT. Validity of the AFMGQT can be generalized to these techniques if scored with the same TDA methods. 
 
7 Concealed Information Test, also referred to as the Guilty Knowledge Test (GKT) and Peak of Tension test (POT). The data used here were 
provided in the meta-analysis report of laboratory research by MacLaren (2001). 
 
8 Studies for these PDD techniques were conducted using decision rules based on the assumption of criterion independence among the testing 
targets. Accuracy of screening techniques may be further improved by the systematic use of a successive-hurdles approach. 
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Report of the Ad Hoc Committee on Validated Techniques 
 
 

Abstract 
 

Meta-analytic methods were used to calculate the effect size of validated psychophysiological 
detection of deception (PDD) techniques, expressed in terms of criterion accuracy.  Monte Carlo 
methods were used to calculate statistical confidence intervals.  Results were summarized for 45 
different samples from experiments and surveys, including scored results from 295 scorers who 
provided 11,737 scored results of 3,723 examinations, including 6,109 scores of 2,015 confirmed 
deceptive examinations, 5,628 scores of 1,708 confirmed truthful exams.  Fourteen different PDD 
techniques were supported by a minimum of two published studies each that satisfied the 
qualitative and quantitative requirements for inclusion in the meta-analysis.  Results for the 
individual studies, and for different PDD techniques, were compared using multivariate analytic 
methods.  Two studies produced outlier results that are not accounted for by the available 
evidence and which are not generalizable.  Excluding outliers, there were no significant differences 
in criterion accuracy between any of the PDD techniques supported by the selected studies.  
Excluding outlier results, comparison question techniques intended for event-specific (single issue) 
diagnostic testing, in which the criterion variance of multiple relevant questions is assumed to be 
non-independent, produced an aggregated decision accuracy rate of .890 (.829 - .951), with a 
combined inconclusive rate of .110 (.047 - .173).  Comparison question PDD techniques designed 
to be interpreted with the assumption of independence of the criterion variance of multiple relevant 
questions (multiple-issue and –facet) produced an aggregated decision accuracy rate of .850 (.773 - 
.926) with a combined inconclusive rate of .125 (.068 - .183).  The combination of all validated 
PDD techniques, excluding outlier results, produced a decision accuracy of .869 (.798 - .940) with 
an inconclusive rate of .128 (.068 - .187).   
 
 
 

Introduction 
 
 Is the polygraph scientifically valid? 
How accurate is the polygraph? The simplicity 
of these common questions implies that the 
accuracy of psychophysiological detection of 
deception (PDD) tests can be described with a 
simple answer or with a single numerical 
index.  The present approach to answering 
these and other questions about criterion 
validity1 is a meta-analytic review of all 
available studies of criterion accuracy for all 
PDD examination techniques.  Because the 
comparison question test (CQT) is the most 
commonly used and researched of all PDD 
techniques, this analysis will be primarily 
directed toward the CQT.  There will be a 
limited discussion of research supporting the 
use of the Concealed Information Test (CIT).   
 

 The origins of all modern CQT formats 
can be traced to Reid (1947) who showed that 
some form of comparison question (CQ), 
intended to evoke a response from a truthful 
examinee, could improve test accuracy and 
reduce the occurrence of false-positive errors.  
CQT formats will often fall into one of two 
major families of techniques: techniques that 
emerged as modifications of the technique 
described by Reid (1947), and techniques that 
emerged as modifications of the technique 
described by Backster (1963).  These 
techniques are conducted using differing, 
though often similar, procedures based on 
differing assumptions.  These different 
assumptions and procedures can yield 
differences in test performance or test 
accuracy.  Some techniques are highly 
theoretical about the exact nature and cause 

 
 
1 The terms “accuracy,” “test accuracy,” “criterion accuracy,” and “criterion validity” are used interchangeably and 
synonymously throughout this document. The term “decision accuracy” is also used to describe criterion validity, 
but in a more limited sense, referring only to the accuracy of decisions, excluding inconclusive results. In a more 
complete sense, the term “criterion accuracy” refers to a dimensional set of concerns involving all aspects of test 
accuracy. 
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of emotional or cognitive activity and resultant 
psychophysiological changes.  Other tech-
niques have emphasized an evidence-based 
scientific approach which forgoes unproven 
hypotheses and complex psychological 
assumptions about the exact thoughts and 
emotions of the examinee.   
 
 In general, the family of Zone 
Comparison Test2 (ZCT) formats that emerged 
from the work of Backster (1963) has been 
used most effectively for event-specific 
diagnostic testing.  ZCT questions are 
formulated to describe the examinee's 
involvement in a single known or alleged 
behavioral issue of concern, and are 
interpreted with decision rules based on an 
assumption of non-independence3 of the 
criterion variance of the test questions.  In 
contrast, the family of Modified General 
Question Test4 (MGQT) formats that has 
emerged from the work of Reid (1947) are 
intended to describe and evaluate the 
examinee's involvement in different behavioral 
roles or different levels of involvement in a 
known or alleged incident.  Although research 
has supported the CQT as capable of 
providing accuracy at levels that are 
significantly greater than chance, previous 
research (Barland, Honts & Barger 1989; 
Podlesny & Truslow, 1993; Research Division 
Staff, 1995a, 1995b) has not supported the 
effectiveness of polygraph questions at 
pinpointing the exact behavioral role or level 
of involvement within a event-specific 
examination.  In addition to their use in multi-
facet investigations of known or alleged 
incidents, MGQT techniques are easily 
adapted to use in multi-issue screening 
contexts in which test questions are 
formulated to describe the examinee's possible 
involvement in several different behaviors for 
which there is no known incident or 
allegation.  Both multi-facet and multi-issue 

MGQT examinations are commonly 
interpreted with decision rules based on an 
assumption that the criterion variance of the 
relevant question (RQ) stimuli is independent.  
As a matter of field practice, both families of 
techniques have at times been used under 
assumption of both independence and non-
independence among the RQs.   
 
Other Reviews 
 Previous systematic reviews have been 
completed in an attempt to provide objective 
answers to the question of PDD accuracy and 
reconcile this with claims of perfection.  
Abrams (1973) reviewed polygraph validity 
studies dating back to the early part of the 
20th century, and reported an accuracy rate 
of .980.  Later, Abrams (1977) reported the 
average accuracy of polygraph validity studies 
to be .910.  Still later, Abrams (1989) summa-
rized the accuracy of polygraph tests as .880.   
 
 Ansley (1983) reported the results of 
1,964 laboratory cases and 1,113 field cases 
and described a decision accuracy level of 
.968, excluding inconclusive results.  
However, accuracy rates were not reported 
separately for criterion deceptive and truthful 
cases, and inconclusive rates were not 
reported.  At that time the Relevant-Irrelevant 
technique was reported as more accurate 
(.960) than CQT methods (.952).  Ansley 
(1983) reported the accuracy of CIT formats to 
be .912.  Later, Ansley (1990) summarized the 
results of 10 field examinations, involving 
2,042 criminal cases since 1980, reporting an 
overall accuracy rate of .980 for deceptive 
cases and .970 for truthful cases, using the 
decisions of the original examiners.  Ansley 
(1990) also described the results of 11 studies 
of blind evaluations of 922 criminal 
examinations, reporting accuracy levels of 
.900, with a reported accuracy rate of .940 for 
deceptive cases and .890 for truthful cases.  

 
 
 
2 Sometimes  referred to as the historically correct expression “Zone Comparison Technique” as well as the “Zone of 
Comparison Technique.” 
 
3 Independence, in scientific testing, refers to assumptions about whether external factors that affect the criterion 
state of each question (i.e. truthfulness about past behavior) is assumed affect the criterion state of other questions. 
In PDD testing, the results of multi-facet and multi-issue exams are interpreted with decision rules based on the 
assumption of independence, while the results of event-specific single-issue examinations are more often interpreted 
with decision rules based on the assumption of non-independence. 
 
4 Also referred to as the Modified General Question Technique. 

Polygraph, 2011, 40(4) 204 



Ad Hoc Committee on Validated Techniques 

 Honts and Peterson (1997) and Raskin 
and Honts (2002) reported the accuracy of the 
polygraph as exceeding .900.  It is consistent 
with the .900 accuracy estimation of Raskin 
and Podlesny (1979).  In contrast, the 
systematic review completed by the Office of 
Technology Assessment (OTA, 1983) 
suggested that laboratory studies had an 
average unweighted accuracy of .832 with an 
inconclusive rate of .269, while field studies 
had an average unweighted accuracy rate of 
.847 with an inconclusive rate of .042.  
Crewson (2001) surveyed studies of diagnostic 
and screening polygraphs5 in a comparison 
with medical and psychological tests, and 
reported diagnostic polygraphs to have an 
average accuracy rate of .880.  Crewson also 
reported the average accuracy of screening 
polygraphs as .740.  The Crewson information 
was also reported by Blackstone (2011) who 
argued that the confusion between diagnostic 
and screening polygraphs was a reason the 
polygraph did not enjoy greater support from 
the law.6   
 
 The most recent scientific review was 
completed by the National Research Council 
(NRC, 2003) who reported accuracy rates, in 
terms of the area under the curve (AUC) using 
the receiver operating characteristic (ROC) 
analysis, and concluded that laboratory 
studies had an average AUC of .860 while field 
studies had an average AUC of .890.  More 
recently, Kokish, Levenson, and Blasingame 
(2005) reported the results of an opinion 
survey of sex offenders subject to polygraph 
monitoring as a condition of supervision and 
treatment.  They reported that the offenders 
expressed a high rate of agreement with the 

results of the polygraph, over .900, but 
cautioned that offenders also claimed a false 
admission rate of approximately .050.   
 
 Although valuable in some ways, none 
of these previous surveys are capable of 
providing a satisfactory level of guidance 
regarding the American Polygraph Association 
(APA) 2012 standard for the use of validated 
techniques.  These previous studies do not 
include information describing more recent 
advances in PDD criterion accuracy, and none 
of these surveys does an adequate job 
providing a complete dimensional profile of 
criterion validity of individual PDD examina-
tion techniques.  More importantly, none of 
these previous surveys satisfies the need for 
summary information regarding study 
replication and the level of reliability and 
generalizability of study results for individual 
PDD techniques as used in field practice.   
 
 All previous reviews of PDD test 
accuracy are unsatisfying in their ability to 
answer the present question regarding the 
validity, criterion accuracy and reliability of 
PDD techniques in use today.  First, previous 
reviews do not address test accuracy with an 
adequate description of the procedural 
combination of the test question sequence and 
test data analysis (TDA) method applied in the 
study, both of which are thought to have an 
important impact on test effectiveness.  
Second, and related to the first concern, is 
that none of the previous reviews made an 
effort to exclude PDD techniques that are no 
longer taught at accredited training programs 
or have fallen out of use in the field.  As a 
result, a number of previous reviews are of 

 
 
 
5 Diagnostic tests are any tests conducted in response to known problems, known symptoms, known incidents, or 
known allegations. Screening tests are any tests conducted in the absence of a known problem, and are intended to 
search for possible problems. In practice, diagnostic tests are commonly formulated around a single issue of 
concern. Screening tests, because of the absence of any known problems, and because of interest in several types of 
possible problems, are often constructed around multiple issues. The terms multi-issue and mixed-issue are used 
interchangeably. It is not the number of issues that defines the distinction between diagnostic and screening tests, 
but the presence or absence of a known problem. 
 
6 Blackstone (2011) also confuses the distinction between diagnostic and screening polygraphs; first by using the 
less common terms “forensic” and “utility” instead of the more widely understood terms “diagnostic” and “screening,” 
and then by attempting to portray single-issue screening exams as diagnostic exams. Blackstone further states that 
multi-facet exams are screening exams and later that multi-facet exams are distinct from multi-issue exams in that 
multi-issue exams are conducted in the absence of a known issue, indicating that multi-facet exams are a type of 
diagnostic exam conducted in response to a known problem. In practice, the criterion variance of the RQs of both 
multi-issue and multi-facet polygraphs is assumed to be independent, and both types of exams are interpreted with 
decision rules that reflect this assumption.  
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little practical use to PDD field examiners, 
program administrators, policy makers and 
consumers regarding the merits of different 
PDD techniques. 
 
Present Objectives 
 Of primary interest to this review are 
those PDD techniques for which there exists 
evidence in support of criterion validity at 
levels required by the standards of practice of 
the APA, which effective January 1, 2012, 
require the use of validated techniques.  Those 
requirements state that event-specific 
diagnostic examinations conducted for 
evidentiary purposes, for which it is expected 
that the results may be used as evidence in a 
judiciary proceeding, should be conducted 
using techniques that produce a criterion 
accuracy level of .900 or higher, excluding 
inconclusives, and with an inconclusive rate 
of .200 or lower.  Diagnostic examinations 
conducted using the paired-testing protocol 
can achieve a very high accuracy rate through 
the combination of results from examinations 
conducted with techniques that produce a 
mean criterion accuracy level of .860 or 
higher, excluding inconclusives, and with 
inconclusive rates of .200 or lower.  
Examinations conducted for investigative 
purposes should be conducted with 
techniques that produce a mean criterion 
accuracy level of .800 or higher, excluding 
inconclusives, and with inconclusive rates of 
.200 or lower.7 Validated techniques are 
further required to be supported by published 
and replicated scientific studies.  To be 
generalizable, the studies should be based on 
samples that are representative of the general 
population.   
 
 In addition to specifying requirements 
for criterion accuracy of PDD examination 
techniques, the APA has adopted a standard 
specifying that a validated technique consists 
of the combination of a test question sequence 

or format which conforms to valid PDD testing 
principles, coupled with a valid method of test 
data analysis.  The combination of these two 
core components is a recognition that a valid 
test must first obtain a suitable quantity of 
interpretable and meaningful (i.e., diagnostic) 
information, after which the information must 
be interpreted effectively.  Neglecting either of 
these would result in unsatisfactory test 
performance.  Moreover, because the results 
of a single un-replicated study are regarded as 
inconclusive in the realm of science, validated 
techniques are further required to be 
supported by at least two publications.   
 
 Selecting evidenced-based techniques 
minimizes exposure that would result from 
the use of un-standardized, un-validated, sub-
optimal, or experimental methods.  While the 
present effort was undertaken to provide 
useful information in this regard, readers are 
reminded that the report constitutes a 
literature review of publications available at 
the time the report was issued.  New 
instrumentation, new validity research and 
new methods of analysis will become available 
in the future.  In light of continuing 
advancements in the field, the findings in this 
report should be considered a reference, and 
not a policy of the APA.   
 
 The ethics of test administration were 
not addressed in this meta-analysis.  
Discussions of PDD test accuracy can 
sometimes digress into discussions of the 
ethics surrounding the procedures for test 
administration of probable-lie CQT formats, 
for which it is considered necessary to 
psychologically maneuver the examinee in 
order to achieve a satisfactory level of test 
specificity to truthfulness and to constrain 
false-positive errors to minimal levels.  This 
discussion can also lead to unproductive, and 
indeed avoidant, deflections about increased 
incremental validity (i.e., “test utility”) of

 
 
 
 
7 Near the completion of this report the APA Board of Directors proposed a change to the Standards of Practice 
specific to screening techniques because of the paucity of available research in this area despite the importance of 
this application to law enforcement and national security.  The proposal would permit the use of screening 
techniques if research indicates an accuracy significantly greater than chance, and recommends the use of a 
successive hurdles approach to minimize errors.  Because the proposal had not been voted prior to the completion of 
this report, no additional analyses of screening methods using the proposed standards are included here. 
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decisions made by professional consumers of 
PDD tests.8   
 
 Discussions of PDD test accuracy may 
also encompass the ethical complications of 
conducting a test for which the examiner and 
examinee purposes may be dissimilar.  For 
example: the examinee’s desire is to generate 
data and test results to exonerate himself 
from further scrutiny, while the purpose to 
the examiner is often to psychologically 
leverage a confession of guilt or disclosure of 
information from deceptive examinees.  In its 
most limited and un-scientific use the 
polygraph can become little more than a prop 
to enhance the effectiveness of an interview or 
interrogation, with little or no concern for the 
test result.  It is important when reporting the 
criterion accuracy of PDD examinations to 
limit the focus to only those issues pertaining 
to the level of accuracy of polygraph decisions 
rather than merely confession rates.  In other 
words, how effective are modern polygraph 
techniques at correctly classifying examinees 
as deceptive or truthful?  
 
 Test accuracy, in a scientific sense, 
means several things and can convey 
information about many important concerns.  
Foundational among these concerns is the 
issue of construct validity, which, in its most 
simplistic representation, refers to the 
correctness of the underlying constructs, 
principles, or ideas on which a test is 
constructed.  Simply stated, construct validity 
refers to whether the PDD test does what it is 
intended to do.  As a practical matter, PDD 
tests are often referred to as lie-detection 
tests, therefore, a broad formulation of the 
question of construct validity would involve 
whether a PDD test actually tests for or 

measures lies.  Lies are amorphous and 
therefore cannot be measured per se.  
Deception is a temporal act, and PDD exams, 
like many other scientific tests, are scored 
numerically by measuring or observing the 
examinee's response to the test stimuli.9  
Deception or truthfulness is inferred 
statistically, by observing or measuring the 
responses to several iterations of the test 
stimuli, aggregating the responses, and then 
using structured decision rules to interpret 
the result through comparison with normative 
data.   
 
 Construct validity can also refer to the 
correctness of assumptions about the function 
of the structural components of the PDD test: 
whether the questions function as intended.  
Several studies have investigated the 
construct validity of various types of test 
questions.  For example: overall truth 
questions have been shown not to function as 
intended, Hilliard (1979) and Abrams (1984) 
both providing insight into the general 
complications and concerns pertaining to 
questions of intent.  Likewise, symptomatic 
questions, intended to test for or correct for 
outside issues, have been shown to not 
function as intended or reputed (Honts, Amato 
& Gordon, 2004; Krapohl & Ryan, 2001;), 
despite some weak evidence of support in an 
early study (Capps, Knill & Evans, 1993).  
Technical questions designed to test for, or 
make use of, esoteric phenomena such as a 
guilt-complex have been shown to not 
function effectively (Podlesny, Raskin & 
Barland, 1976).  Similarly, sacrifice questions, 
regarding the examinee's intent to answer 
truthfully regarding the RQs, have been 
shown not to function as intended (Capps, 
1991; Horvath, 1994).   

 
 
 
8 The term incremental validity is preferred to the older term utility because it implies an expectation for empirical 
evidence of increased decision accuracy or decision effectiveness on the part of consumers of PDD test results, as a 
result of information gained from the polygraph, and not a mere assumption that all information will prove helpful 
or useful. 
 
9 Deception during PDD exams is inferred empirically in that PDD studies have shown that deception and truth-
telling can be determined with the CQT at rates that are significantly greater than chance as a function of the 
differential magnitude of response to relevant and comparison stimuli. Differences in response magnitude are 
thought to be a function of the salience of the stimuli. Persons who are being deceptive regarding the relevant 
stimuli are expected to show responses of generally larger magnitude to relevant than comparison stimuli, while 
persons who are truthful regarding the relevant stimuli are expected to show generally larger responses to 
comparison stimuli.  
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 Although hypotheses are abundant, 
scientific studies have been unable to show 
evidence of construct validity for the array of 
technical questions, with the exception of one. 
The CQ is generally capable of producing 
larger reactions from truthful persons than 
RQs.  While construct validity is an important 
concern, this meta-analysis addressed 
criterion validity, the ability to differentiate 
deception from truth-telling at a practical 
level, with an emphasis on the identification of 
PDD techniques for which there exists 
published and replicated evidence in support 
of test accuracy.  It did not address questions 
pertaining to construct validity.   
 
 Criterion accuracy of CQT methods 
used in PDD examinations cannot be 
adequately described by a single numerical 
value.  Instead, criterion validity for CQT PDD 
examinations is the result of an interaction of 
several dimensions of concern, including 
correct and false hits for deceptive decisions, 
and correct and false hits for truthful 
decisions.  In field practice, test results are 
interpreted or expressed in terms of the 
presence or absence of significant reactions 
indicative of deception.  Categorical test 
results for individual cases are either positive 
or negative,10 and the criterion validity of a 
test is estimated by partitioning the results of 
sample cases into true positives, false 
positives, true negatives and false negatives.  
Attempts to describe criterion accuracy are 
further complicated by inconclusive results, 
for which sample results are partitioned into 
inconclusive results for deceptive and truthful 
groups.  In addition to the challenges of 
measuring and describing estimates of PDD 
test accuracy, different polygraph techniques 
achieve different dimensional profiles of 
criterion accuracy.  Some techniques may be 
intended to provide high test sensitivity at the 
expense of other dimensions of test accuracy, 
while other techniques may be designed to 

seek a balance of test sensitivity and test 
specificity. 
 
 This meta-analytic survey is intended 
to summarize the present state of existing 
published scientific evidence of criterion 
validity of PDD examination techniques, and 
to provide guidance regarding those 
techniques which can be expected to reliably 
provide criterion accuracy that satisfies the 
APA's requirements for precision at the 
evidentiary, paired testing, and investigative 
levels.  Therefore, this study is limited to those 
techniques for which the available evidence 
supports their criterion validity, and does not 
include PDD techniques with un-replicated 
research, or techniques for which there is 
replicated evidence at levels that do not satisfy 
the requirements of the APA standards.11  
 

Method 
 
 A literature survey was conducted to 
identify published studies that provided 
usable information regarding the criterion 
accuracy of identified PDD techniques.  The 
results of un-replicated studies are not useful 
in meta-analytic research, and were therefore 
not included.  As a practical decision this 
meant that at least two published studies 
were required for the inclusion of an 
examination technique in the meta-analysis.  
Examination techniques were retained in the 
meta-analysis if published and replicated 
studies were identified in support of the 
validity of a technique, and if the aggregated 
results of the included studies indicated a 
reliable and generalizable level of accuracy 
consistent with the requirements of the APA 
Standards of Practice for evidentiary testing, 
paired testing, or investigative testing.  
However, it was not a requirement that 
individual studies produce criterion accuracy 
at the levels specified by the APA.   

 
 
 
10 Although PDD test results are interpreted, in field practice, for the presence or absence of significant indicators of 
deception, the results of scientific tests are often discussed in value-neutral language.  Positive test results are 
designated to signify the presence of the issue or concern that is being tested. Negative test results signify the 
absence of the concern or issue. 
 
11 Because research is ongoing in all fields of science, and because standards of practice undergo periodic review 
and necessary modification, readers are reminded that other PDD techniques may satisfy the present requirements 
of the APA standards. Field examiners, program administrators and quality assurance reviewers are advised to 
evaluate this information with awareness for new and emerging standards and information.  
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 It was deemed important to be as 
inclusive as possible with stakeholders (i.e., 
school directors and developers of PDD 
techniques) in the selection of studies and 
techniques for the meta-analysis as it was 
anticipated that the work of many PDD field 
examiners and trainers may be affected by the 
results and recommendations of this meta-
analysis.  To accomplish this, a long-list of all 
identifiable PDD techniques was assembled 
and disseminated to all APA accredited 
polygraph schools in late March 2011 using 
the contact information listed at the APA 
website (www.polygraph.org).  School directors 
or their representatives were invited to advise 
the committee of any techniques which had 
not yet been identified, and to provide either 
citations or copies of studies that could be 
accessed and reviewed in support of the 
suggested techniques.12   
 
 In early June 2011 a short-list was 
disseminated to all APA accredited polygraph 
schools, again using the contact information 
at the APA website, including both techniques 
and citations for which published and 
replicated studies were identified.  Also, a list 
was sent describing those techniques for 
which the basis of publication was inadequate 
for inclusion in the meta-analysis.  School 
directors or their representatives were again 
invited to respond and advise the committee of 
any techniques or any published studies that 
should be considered for inclusion in the 
meta-analysis.13   
 
Study Selection 
 Requirements for the selection of 
individual studies into the meta-analysis were 

both qualitative and quantitative.  Some 
studies were not designed to function as 
studies of criterion validity, but were intended 
to investigate specific research questions, 
such as the effects of countermeasures on 
PDD accuracy.  Studies designed to examine 
causality and construct questions may not be 
useful for answering questions about criterion 
accuracy, however, studies were included if 
they provided sufficient information to 
calculate the criterion accuracy of a survey 
sample or normal control group that was not 
subject to experimental manipulation beyond 
truthfulness or deception.   
 
 The APA president and the committee 
chairperson expressed to the committee 
members that additional studies should be 
considered for inclusion in the meta-analysis 
if there was sufficient time to complete the 
review and publication process prior to the 
completion of the meta-analysis.  Several 
studies were subsequently completed and 
submitted for peer-review and publication.  
Results from those studies were included once 
the studies were accepted for publication.  All 
of these “in press” studies were designed as 
criterion accuracy studies, consistent with the 
requirements of the meta-analysis.   
 
Qualitative selection requirements. 
Qualitative requirements for selection and 
inclusion in the research review were that 
studies selected must be published in the 
journal Polygraph or other peer-reviewed 
scientific publication.14  Studies were also 
considered for selection if they were published 
by an academic degree-granting institution 
that was accredited by an accrediting agency

 
 
 
12 One technique, developed by Lynn Marcy, was requested to be added to the list for review. However, no published 
studies could be located regarding that technique. At least one school representative recommended additional 
research for several PDD techniques. 
 
13 One study was suggested for inclusion in the meta-analysis at that time, the Gordon et al. (2000) field study on 
the IZCT, for which the 2010-2011 APA President was the developer and has a proprietary interest. However, the 
Gordon et al. (2000) included no reliability statistics, no statistical parameters or description of the sampling 
distributions of deceptive and truthful scores. The committee was advised by the primary author (Personal 
communication, June 10, 2011) that he had never seen the data or the cases because they belong to the intelligence 
service of a foreign government. It was determined that this study could not be included due to the lack of published 
reliability data, and inability to evaluate the study data with that from other studies. Exclusion of this study did not 
prevent the IZCT from being included in the meta-analysis. 
 
14 The journal Polygraph instituted expert peer review in 2003. Articles published prior to that time were subject only 
to editorial review. Because Polygraph is an important academic and historic resource, studies published prior to 
2003 and without peer review were included in this meta-analysis if they satisfied all of the other qualitative and 
quantitative requirements for selection. 
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that is recognized by the United States (US) 
Department of Education or its foreign 
equivalent.  Also considered for selection were 
research publications of studies funded by 
government agencies that underwent external 
peer review.  Edited academic texts and their 
chapters were also included.  Studies not 
subject to editorial or external review, and 
studies described only in self-published books 
were not considered. 
 
 Selection into the meta-analysis 
required that studies were conducted in a 
manner that allows for the confident 
generalization of the study results to field 
settings.  These requirements included that 
studies be conducted using instrument 
recording and component sensors that reflect 
field practices (i.e., using two pneumograph 
sensors, electrodermal sensors, and 
cardiograph arm-cuff sensors), and a PDD 
technique for which there exists a published 
description of the examination technique, 
including rules and procedures for target 
selection, question formulation, and test 
presentation of the test stimuli.  In addition, it 
was required that the method of test data 
analysis be consistent with field practice and 
supported by a published description of its 
features, transformations (scoring rules), 
decision rules and normative data15 or 
cutscores.  Results from studies that solely 
utilized automated algorithmic TDA models 
were not included in the meta-analysis.   
 
 Ground truth criteria must have been 
independent of the polygraph decision.16  

Because the decision of the original examiner 
could have been influenced by extra-
polygraphic information, blind scores were 
preferred over original examiner decisions.17  
Basic demographic information was required 
regarding the examinees and the experience 
and training of the examiners.   
 
 Principal investigators for studies 
selected for inclusion were required to be 
blind to the criterion status of the cases and 
study participants.18  Although the present 
APA research standards require that principal 
investigator not participate in the data 
collection, this requirement did not exist prior 
to March 2011, and therefore was not 
enforced in the selection of studies for the 
meta-analysis.   
 
Laboratory and field studies.  Field studies 
are important to polygraph research as these 
studies have the advantage of known 
ecological validity and are therefore assumed 
to have increased generalizability in this 
regard.  However, the representativeness and 
generalizability of field studies are 
compromised, to some unknown degree, by 
the inherently non-random case selection 
process which depends on the availability of 
confirmation data.  While field studies are 
highly useful for studying correlations, their 
usefulness is frustrated by the impossibility of 
controlling enough variables to determine 
causality and construct validity.   
 
 Laboratory studies are also important 
to polygraph research as these studies can 

 
 
 
15 Most PDD TDA methods do not use normative data, but use traditional cutscores that were determined 
hypothetically or arbitrarily.  Although traditional cutscores have been verified as effective, the lack of normative 
data means that the level of statistical significance for traditional cutscores remains unknown and these cutscores 
might be suboptimal.  
 
16 Confirmation based on confession alone would exclude inconclusive and error cases, and would tend to inflate 
accuracy calculations. Judicial outcomes as a criterion and are also not independent if polygraph evidence was 
considered during the judicial proceedings, and could lead to inflated accuracy estimates. One included study 
(Mangan, Armitage &Adams, 2008) did not meet this requirement, and was based only on sample cases that were 
confirmed by confession. Not surprisingly, the study resulted in a reported 100% accuracy rate. Verschuere, Meijer, 
& Merckelbach (2008) argued the results of this study as a methodological artifact and therefore unreliable. 
 
17 As a practical matter, the inclusion of extra-polygraphic information may be advantageous if it increased the 
accuracy of field examiners.  In the present analysis, answers to questions of criterion validity pertain only to 
whether or not the PDD exam data contain information that can be scored and interpreted to an accuracy 
conclusion.  
 
18 One study, (Gordon et al.,2005), was reported as non-blind in another report by Mohamed et al.(2006) who 
described the same comparison of fMRI results with those of the PDD examination. 
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more easily be constructed using random 
methods that reduce research and sampling 
bias, and thereby increase the generalizability 
of resulting information.  Laboratory studies 
also provide a greater ability to control a 
broader range of variables, and are important 
to the study of causality and construct 
validity.  However, the generalizability of 
laboratory studies is thought to be reduced by 
the fact that these studies are sometimes 
conducted in circumstances that imperfectly 
approximate the ecological conditions of field 
examinations. 
 
 For the purpose of reviewing the 
current state of validation regarding existing 
polygraph techniques, the ad hoc committee 
chose to regard field and laboratory studies 
with equal consideration if they satisfied the 
qualitative and quantitative requirements for 
selection into the meta-analysis.  Differences 
between criterion accuracy of field and 
laboratory studies have historically been 
statistically insignificant, and it would be 
unwise to attempt to opine or hypothesize 
about the meaning of any differences observed 
in a single comparison.  Research studies and 
reviews have shown a high level of agreement 
between field and laboratory studies, and the 
ultimate cause of any differences should be 
determined through the study of data.  
Anderson, Lindsay, and Bushman (1999) 
recently examined a broad range of 
laboratory-based psychological research on 
aggressive behavior and concluded the 
following, "correspondence between lab- and 
field-based effect sizes of conceptually similar 
independent and dependent variables was 
considerable.  In brief, the psychological 
laboratory has generally produced truths, 
rather than trivialities." (p. 3).  In the area of 
research directly related to the polygraph the 
NRC (2003) found no significant differences 
between the results of laboratory and field 
research.  Similarly, Pollina et al.  (2004) 
found no significant differences in 
classification accuracy of field and laboratory 
polygraph research. 
 
Quantitative selection requirements.  
Quantitative requirements for inclusion in the 

meta-analysis were that studies provide 
sufficient information to calculate reliability 
and criterion validity of the technique 
employed.  In order to calculate a complete 
dimensional profile of criterion accuracy, 
reported or available data must minimally 
include the sample size for truthful and 
deceptive groups, along with correct decisions, 
inconclusive rates and error rates for the 
truthful and deceptive cases.  Several of the 
principal investigators were contacted for 
additional information regarding the sampling 
distributions.  Quantitatively, studies were 
excluded only due to the lack of adequate 
information available to calculate the 
reliability and generalizability of the study 
results, and the dimensional profile of 
criterion accuracy. 
 
Reliability.  Several different statistical 
metrics have been used to describe the 
reliability of PDD examination techniques, 
including the Pearson product moment 
correlation of the numerical scores of study 
participants, Cohen's Kappa statistics 
describing the chance-corrected level of 
agreement between two study participants, 
Fleiss' Kappa statistics describing the level of 
agreement between three or more 
participants, and the uncorrected proportion 
of decision agreement between study 
participants.  None of these reliability metrics 
was favored over the others, and studies were 
not excluded for missing reliability data so 
long as they included any statistical 
description of the interrater reliability of 
numerical scores or decisions.19   
 
Sampling distributions.  Mean and standard 
deviation parameters were required, or at least 
minimally able to be calculated from available 
data, for the deceptive and truthful 
distributions of scores for all selected studies.  
It was expected that multiple samples drawn 
from the same underlying population and 
scored with the same TDA method would 
produce sampling distributions that do not 
differ significantly.  It was also expected that 
replication and aggregation of the results of 
sampling distributions would produce results 
that are more representative and generalizable 

 
 
 
19 One included technique did not meet this requirement. None of the published studies on the IZCT have included 
any statistical evidence of inter-rater reliability. 
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than any single sampling distribution, hence 
one of the reasons for requiring at least two 
studies of a technique.   
 
 Some studies were published with 
incomplete descriptions of the sampling 
distributions.  Therefore, it was necessary to 
obtain raw scores from some of the principal 
investigators in order to calculate these 
missing statistics.20  Most data were still 
available, and investigators were willing to 
provide additional information as requested.21  
It was expected that the sample distributions 
for each PDD technique would not differ at 
statistically significant levels if the samples 
were obtained from examinees who were 
representative of the same underlying 
population, the PDD technique was 
administered in a similar manner for each 
study, and the data were scored and 
interpreted with a similar application of the 
rules and procedures for test data analysis.   
 
 The absence of significant differences 
in sampling distributions would be interpreted 
as indicative that the sample distributions are 
representative of each other.  This would 
increase our confidence regarding the 
reliability with which the samples are 
representative of, and generalizable to, other 
testing populations.  Significant differences 
would be interpreted as indicative of samples 
drawn from different populations, or to 
differences in PDD test administration or the 
application of the rules and procedures for 
test data analysis.  Confidence in the 
reliability and reproducibility would be 
reduced under these circumstances. 
 
Criterion accuracy 
 Study information for criterion validity 
was regarded as sufficient for inclusion in the 
meta-analysis if a study provided enough 
information to calculate the complete 
dimensional profile of criterion accuracy, 

including: test sensitivity and specificity (i.e., 
test accuracy for deceptive and truthful 
groups excluding inconclusive results), 
inconclusive rates for the deceptive and 
truthful groups, positive predictive value (PPV) 
(i.e., the proportion of true positives to all 
positive results) and negative predictive value 
(NPV) (i.e., the proportion of true negatives to 
all negative results), and the proportion of 
correct decisions excluding inconclusive 
results among deceptive and truthful cases, 
labeled unweighted accuracy.  It was not 
necessary for a study to provide all of these 
dimensional descriptions, and studies were 
included if it was possible for the committee to 
calculate these statistics from the available 
information.  The complete dimensional profile 
could be calculated from a minimum of five 
values: decision accuracy for truthful and 
deceptive groups, with or without inconclusive 
results, along with the inconclusive rates for 
the deceptive and truthful groups and the 
number of study participants assigned to each 
group.   
 
 The reduction of these important 
criterion dimensions to a single number 
cannot be accomplished without neglecting a 
substantial portion of important information.  
Another complication was that some 
measures of accuracy are non-resistant to 
difference in base-rates or prior probabilities.  
For example: PPV and NPV are vulnerable to 
differences in base-rates and inconclusive 
rates, so these criterion dimensions are less 
useful for comparison of the accuracy of 
different techniques for which the studies may 
be conducted using samples with differing 
base-rates.  The unweighted average of correct 
decisions, and the unweighted average of the 
inconclusive rates for deceptive and truthful 
cases was determined to provide the most 
usable and generalizable criterion information 
when comparing studies with potentially 
different base-rates.   

 
 
 
20 Statistical descriptions of sampling distributions are now commonly required for publication in scientific journals, 
including the journal Polygraph.  Editors and reviewers of scientific publications did not always require this 
information in the past because the importance of future meta-analytic research was not always anticipated. 
 
21 Statistical parameters or raw scores could not be obtained for three studies, regarding two techniques, which were 
conducted by the US Department of Defense.  Although committee members were aware that the studies had been 
subjected to thorough and adequate review by scientists at the Department of Defense, the absence of the data was 
inconvenient.  Reliability statistics were provided in the Department of Defense study reports, and it was decided to 
retain these studies in the meta-analysis. These studies were later replicated independently. 
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Moderator variables 
 Results of included studies and PDD 
techniques were coded and grouped for 
conformance with the APA 2012 standards for 
evidentiary testing, paired-testing, and 
investigative testing.  PDD techniques were 
also coded for whether they are intended to be 
interpreted with the assumption of 
independent or non-independent criterion 
variance among the RQ stimuli.  No other 
moderators or mediators were coded for this 
study.   
 
Data analysis 
 All samples were regarded as biased 
and imperfect representations of the 
populations from which they are drawn.  This 
meant that some differences would be 
expected to be observed between the sample 
distribution parameters and the population 
distributions parameters if it were possible to 
obtain data from the entire population.  
However, representative samples would be 
expected to deviate from the population in 
ways that are not statistically significant.  
Samples from different studies, if all are 
representative of the population, would also 
be expected to differ in ways that are not 
statistically significant.   
 
 Multivariate ANOVAs were used to 
compare the sampling distribution parameters 
of each study to the sampling distributions of 
other replication studies for each PDD 
examination technique.  Monte Carlo methods 
were used to calculate standard errors and 
statistical confidence intervals for the criterion 
accuracy profiles of each of the studies 
included in the meta-analysis.  Data were 
aggregated for those techniques that are 
intended to be interpreted with the 
assumption of independence among the RQ 
stimuli, and those that are interpreted with 
the assumption of non-independence.   
 
 Results of the meta-analysis were not 
graded or weighted for study quality, other 
than the quantitative selection criteria that 
were previously described for inclusion in the 
meta-analysis.  In other words, all studies 
were considered equally if they satisfied the 
qualitative requirements for inclusion in the 
meta-analysis.  Study results were weighted 
by sample size and number of participating 
scorers, in that studies based on larger 
samples and studies that involved a greater 

number of scorers were given proportionally 
more weight in the meta-analysis.  Because 
some samples were collected with multiple 
scorers who scored only a subset of the entire 
sample, weighting values are equivalent to the 
number of scored results for each study and 
each PDD technique.   
 
 Research questions addressed by this 
meta-analysis are: 1) which PDD examination 
techniques have published and replicated 
evidence of validity that satisfies the APA 2012 
standards of practice requirement for decision 
accuracy and inconclusive rates, 2) what is 
the overall accuracy of validated PDD 
techniques interpreted with the assumption of 
independence among the RQ stimuli, 3) what 
is the accuracy level of PDD techniques 
interpreted with the assumption of non-
independence, among the RQ stimuli, 4) are 
there significant differences or outliers among 
any of the validated PDD techniques, and 5) 
are there any outlier results that are not 
accounted for by the presently available 
evidence.   
 

Results 
 
 Alpha was set at .05 for all statistical 
comparisons.   
 
Validated PDD Techniques 
 Thirty-eight studies satisfied the 
criteria for inclusion in the meta-analysis.  
These studies were based on 32 different 
samples of confirmed cases, from which 45 
different samples of scores were obtained.  
These studies involved 295 scorers who 
provided 11,737 scored results of 3,723 
examinations, including 6,109 scores of 2,015 
confirmed deceptive examinations, 5,628 
scores of 1,708 confirmed truthful exams.  
Some of the samples were used in different 
studies, some were scored using different TDA 
models, and some samples were scored by 
more than one scorer.  Appendix A shows a 
list of the included studies and sample sizes.  
Criterion accuracy reported for each of the 
included studies can be seen in Appendix B.  
Reliability statistics for the included studies 
are shown in Appendix C.  Appendix D shows 
the mean and standard deviations for the 
sampling distributions of deceptive and 
truthful scores for the included studies.  
Fourteen PDD techniques were identified as 
being supported by published and replicated 

 213 Polygraph, 2011, 40(4) 



Validated Techniques 

studies that met the qualitative and 
quantitative selection requirements for this 
meta-analysis.  Presented alphabetically, they 
were: 
 
AFMGQT / Seven-position TDA 
 
 The United States Air Force Modified 
General Question Technique (AFMGQT)22 is a 
modern variant of the family of CQT formats 
that have emerged as modifications of the 
original General Question Technique (Reid, 
1947) and Zone Comparison Technique 
(Backster, 1963).  The AFMGQT can be used 
effectively with two, three or four RQs.  
AFMGQT examinations are used in both 
multi-facet event-specific diagnostic contexts 
and multi-issue screening contexts (e.g., 
public safety employee selection, government 
security screening, post-conviction screening 
programs, etc.).  AFMGQT exams conducted in 
both multi-facet and multi-issue contexts are 
interpreted with decision rules based on an 
assumption that the criterion variance of the 
RQs is independent.  Three studies describe 
the criterion accuracy of the AFMGQT when 
scored with the seven-position TDA model.   
 
 Senter, Waller and Krapohl (2008), 
using blind seven-position numerical scores of 
33 programmed deceptive and 36 
programmed truthful examinees who were 
tested using the AFMGQT following their 
participation in a mock roadside bombing 
scenario, reported an unweighted decision 
accuracy of .849, with an inconclusive rate of 
.015. 
 
 Nelson and Handler (In press) used 
Monte Carlo methods to study the criterion 
accuracy of seven-position numerical scores of 
AFMGQT exams with two, three and four RQs.  
The Monte Carlo space consisted of 50 

criterion truthful cases and 50 criterion 
deceptive cases.  Unweighted decision 
accuracy was reported as .814, along with an 
unweighted inconclusive rate of .280. 
 
 Nelson, Handler, Morgan and O'Burke 
(In press) obtained blind numerical scores 
from three experienced examiners employed 
by the Iraqi government who used the seven-
position TDA model to evaluate a confirmed 
case sample of AFMGQT (N = 22) exams that 
were selected from the U.S. Department of 
Defense confirmed case archive.  Eleven of the 
cases were confirmed as deceptive; the 
remaining 11 were confirmed as truthful.  A 
total of 66 examination scores were obtained, 
and unweighted decision accuracy was 
reported as .761, along with an unweighted 
inconclusive rate of .242. 
 
 Figure 1 shows a mean and standard 
deviation plot of the subtotal scores23 of the 
sampling distributions of the three AFMGQT 
seven-position studies.  No mean and 
standard deviation data were available for the 
AFMGQT study completed by Senter, Waller 
and Krapohl (2008).  A two-way ANOVA 
showed that the interaction of sampling 
distribution and criterion status was not 
significant [F (1,68) = 0.263, (p = .610)], nor 
was the main effect for sampling distribution 
[F (1,68) = 0.013, (p = .910)]. 
 
 The combined decision accuracy level 
of these AFMGQT seven-position TDA studies, 
weighted for sample size and number of 
scorers, was .822 with a combined 
inconclusive rate of .191.  Reliability for 
seven-position scores of AFMGQT exams was 
reported by Senter, Waller and Krapohl (2008) 
as kappa statistic of .750.  The proportion of 
overall decision agreement, excluding 
inconclusive results, for all studies was .965.   

 
 
 
 
22 Two versions exist for the AFMGQT: version 1 and version 2. Differences between these two techniques are based 
on unstudied assumptions regarding test structure, and the effect of these differences has not been thoroughly 
studied. There is no compelling hypothesis suggesting the performance of one version would be different or superior 
to another. Evidence available at the present time suggests that both versions perform adequately and no significant 
differences have been identified. Therefore, these results are suggested as generalizable to versions 1 and 2 of the 
AFMGQT, and both of which are represented in the included studies.  
 
23 Subtotal scores were used in this analysis because the AFMGQT is scored with decision rules using only subtotal 
scores which assume criterion independence among the RQs. 
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Figure 1.  Mean deceptive and truthful subtotal scores for AFMGQT seven-position studies. 
 

 
 
 
 
AFMGQT / ESS 
 
 Three studies describe the criterion 
accuracy of AFMGQT exams when scored 
using the ESS.   
 
 Nelson and Blalock (In press) 
transformed seven-position AFMGQT scores 
from the Senter, Waller and Krapohl (2008) 
laboratory study to ESS scores, including 33 
results for confirmed deceptive cases and 36 
results for confirmed truthful cases.  
Unweighted decision accuracy was .839, with 
an inconclusive rate of .152.   
 
 Nelson, Blalock and Handler (2011) 
obtained blind ESS scores from two 
inexperienced examiners and one experienced 
examiner who used the ESS to evaluate a 
sample of confirmed AFMGQT exams (N = 22), 
including 11 exams that were confirmed as 
deceptive and 11 exams that were confirmed 
as truthful.  A total of 66 examination scores 
were obtained, and unweighted decision 
accuracy was .883, with an inconclusive rate 
of .183.   
 
 Nelson, Handler and Senter (In press) 
used Monte Carlo methods to study the 
criterion accuracy of ESS scores of AFMGQT 
exams with two, three and four RQs.  The 
Monte Carlo space consisted of 50 criterion 

truthful cases and 50 criterion deceptive 
cases.  Unweighted decision accuracy was 
reported as .876, with an unweighted 
inconclusive rate of .178. 
 
 Figure 2 shows a mean and standard 
deviation plot of the scores of the sampling 
distributions of the three AFMGQT ESS 
studies.  A two-way ANOVA showed that the 
interaction of sampling distribution and 
criterion status was not significant [F (1,123) 
= 2.467, (p = .119)], nor was the main effect 
for sampling distribution [F (1,123) = 0.009, (p 
= .925)].   
 
 The combined decision accuracy level 
of these AFMGQT ESS studies, weighted for 
sample size and number of scorers, was .875 
with a combined inconclusive rate of .170.  
Reliability for ESS scores of AFMGQT exams, 
reported by Nelson, Blalock and Handler 
(2011) as the bootstrap mean of pair-wise 
correlation coefficients, was .930.   
 
Backster You-Phase 
 
 The Backster You-Phase technique is 
an event-specific diagnostic technique, based 
on Backster’s Zone Comparison concept.  This 
technique is scored using TDA rules developed 
by Cleve Backster and taught almost 
exclusively at the Backster School of Lie 
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Figure 2.  Mean deceptive and truthful subtotal scores for AFMGQT ESS studies. 
 

 
 
 
 
Detection (2011).  Both generic ZCT 
(Department of Defense, 2006; Honts, Raskin 
& Kircher, 1987) and boutique ZCT variants 
(Gordon et al., 2000; Matte & Reuss, 1989) 
have been developed from the Backster You-
Phase technique.  Scores from two recent 
studies were aggregated to calculate the 
criterion accuracy profile of Backster You-
Phase examinations.   
 
 Nelson (In press) used seeding 
parameters calculated from the composite 
distributions of two non-selected studies24 to 
seed a Monte Carlo space of 100 simulated 
Backster You-Phase exams.  The Monte Carlo 
space consisted of 50 criterion truthful cases 
and 50 criterion deceptive cases.  Unweighted 
decision accuracy for the Nelson (In press) 

Monte Carlo study of You-Phase exams was 
.927, with an inconclusive rate of .321.   
 
 Nelson, Handler, Adams and Backster 
(In press) surveyed the results of seven 
examiners who provided 144 blind numerical 
scores for a sample (N = 22) of 11 confirmed 
deceptive and 11 confirmed truthful You-
Phase examinations.  These seven scorers had 
a range of experience from less than one year 
to more than 30 years.  Results from the 
blind-scores survey produced an unweighted 
decision accuracy rate of .825 with an 
inconclusive rate of .117.  Figure 3 shows a 
mean and standard deviation plot for the 
scores of deceptive and truthful cases.  A two-
way unbalanced25 ANOVA showed that the 
interaction of sampling distribution and 

 
 
 
24 Honts, Hodes and Raskin (1985) used the Backster You-Phase technique in a countermeasure study for which the 
traditional arm cuff was replaced with an alternative cardio sensor. Meiron, Krapohl and Ashkenazi (2008) used the 
Backster You-Phase technique in a study of the Either-Or Rule, using a highly selected sample from which the 
results of problematic examinations were not included, resulting in a sample that is assumed to be systematically 
devoid of error variance. Although neither of these studies was usable alone, the parameters that describe the 
composite distributions of deceptive and truthful scores was assumed to be a more generalizable representation of 
error or uncontrolled variance along with diagnostic variance for scores from the Backster You-Phase exams.  
 
25 Unbalanced ANOVAs, using the harmonic mean of the sample Ns, was used throughout this study when 
necessitated by differences in sample sizes. As a result, the total degrees of freedom in the ANOVA summary may 
not reflect the sum of all samples in the same way as a balanced ANOVA design. Unbalanced ANOVA designs can be 
expected to provide slightly less statistical power than balanced ANOVA designs.  
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Figure 3.  Mean and standard deviation plot for Backster numerical scores of confirmed  
You-Phase exams. 

 

 
 
 
 
criterion status was not significant F (1,68) = 
0.869, (p = .355)], nor was the main effect for 
sampling distribution [F (1,68) = 0.164, (p = 
.686)].   
 
 The combined results of the two 
published studies of Backster You-Phase 
exams, weighted for the sample size and 
number of scorers, produced a decision 
accuracy rate of .863 and an inconclusive rate 
of .196.  Reliability of Backster numerical 
scores of You-Phase exams, reported by 
Nelson et al.  (In press) as a bootstrap mean of 
pairwise correlation coefficients, was .567.   
 
Concealed Information Test (CIT) 
 
 The CIT, also known as a Guilty 
Knowledge Test (GKT; Lykken, 1959) and 
related to the Peak of Tension (POT) technique 
(Ansley, 1992), is an event-specific diagnostic 
technique that can be used to investigate 
whether an examinee possesses knowledge or 

information that would be available only to 
investigators and a guilty or involved suspect.  
Like the CQT, the CIT/GKT is based on the 
principle of salience, including emotion, 
cognition and behavioral conditioning as the 
psychological basis of physiological response 
(Senter, Weatherman, Krapohl & Horvath, 
2010).  Also, the CIT/GKT is conducted using 
instrumentation that is similar to CQT 
methods, including electrodermal sensors, 
and may include cardiograph and pneumo-
graph sensors.  However, the CIT/GKT does 
not include comparison questions and is not a 
CQT method.  Therefore, the CIT/GKT has not 
been subject to the same ethical concerns as 
probable-lie CQT methods regarding 
manipulating the examinee as a feature of test 
administration.26  Hypothetical explanations 
for psychophysiological mechanisms under-
lying the CIT/GKT have not been limited to 
emotion and fear as the sole basis of response.  
Also, the CIT/GKT has remained free from 
scientific criticisms involving the role of 

 
 
 
 
26 Similarly, directed-lie methods have been shown to work as well as probable-lie methods, and are less subject to 
the ethical complications regarding manipulating the test subject (Bell, Kircher & Bernhardt, 2008; Blalock, Nelson, 
Handler & Shaw, 2011; Honts & Reavy, 2009). 
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examinee confessions as both an objective of 
the test and as a form of verification of the 
test results.27   
 
 MacLaren (2001) published the results 
of a meta-analysis of 50 samples in 22 studies 
involving the CIT/GKT.  Thirty-nine of those 
samples involved 1,070 examinees of which 
666 had engaged in a behavioral act for which 
they had concealed information along with 
404 examinees who had no involvement or 
knowledge of the behavioral details.  Eleven 
samples involved 177 examinees who 
possessed concealed knowledge of, but did not 
actually engage in, the behavioral act under 
investigation.   
 
 Using the scoring protocol and test 
methodology described by Lykken (1959), 
results reported by MacLaren produced a test 
sensitivity level of .815 for behaviorally 
involved examinees, along with a test 
specificity level of .832 for un-involved 
examinees who had no concealed knowledge.  
Unweighted decision accuracy was .823.  
However, when results included those 
examinees who possessed concealed 
information but were behaviorally un-
involved, the test sensitivity level was .759, 
and the unweighted decision accuracy rate 
was .795. 
 
Directed-lie Screening Test / Seven-position 
TDA 
 
 The Directed-lie Screening Test (DLST) 
is based on the Test for Espionage and 
Sabotage (TES) that was developed by the U.S. 
Department of Defense.28  As indicated by its 

name, the DLST technique uses directed-lie 
CQs and is designed for screening exams that 
are conducted in the absence of any known 
problem.  Screening tests are often 
constructed and interpreted with multiple 
issues for which the criterion variance of the 
CQs is assumed to be independent.  Two 
studies, involving the DLST/TES and seven-
position TDA, have been published by the U.S. 
Department of Defense.  Research reports 
were available, though insufficient to meet the 
study inclusion criteria, due to the absence of 
sampling standard deviations in the study 
reports.  Also, data for the Department of 
Defense studies were not available for this 
committee to review.  However, two DLST/TES 
replication studies were recently completed 
and the data from those studies was included 
in this meta-analysis.   
 
 The first published study of the 
DLST/TES (Research Division Staff, 1995a) 
was a laboratory experiment involving a mock 
espionage scenario.  Three experienced 
federally trained examiners scored 94 
examinations, involving 26 programmed 
deceptive examinees and 68 programmed 
truthful examinees.  Results from this study 
produced an unweighted decision accuracy 
level of .788, with an inconclusive rate of 
.155.29

 
 In the second published study of the 
DLST/TES (Research Division Staff, 1995b) 10 
experienced federally trained examiners 
provided scores for 30 deceptive and 55 
truthful laboratory examinations involving a 
mock espionage scenario.  Results from this 
study produced an unweighted decision 

 
 
 
27 Overemphasis on confession confirmation and non-independent criterion has led to criticisms of contamination 
and overestimation of CQT accuracy.  
 
28 The name Directed Lie Screening Test is used in contexts for which the investigation targets differ from espionage 
and sabotage. 
 
29 Although all information was included in the published reports, some false-positive errors and inconclusive 
results were excluded from previously reported statistics for this study. False-positive results were removed from the 
reported results when the examinee made post-test admissions that would have been viewed as substantive in field 
settings, causing the results to be viewed as not erroneous. Inconclusive results were removed from the previously 
reported results because DLST/TES procedures which require the immediate re-examination of inconclusive results. 
It was not possible for the blind scorers to repeat inconclusive examinations, and the investigators elected to 
describe DLST/TES accuracy without inconclusive results that could not be subject to re-examination. All false-
positive and inconclusive results were included in the present results because this was considered a more 
conservative estimate of criterion accuracy for this technique. 
 

Polygraph, 2011, 40(4) 218 



Ad Hoc Committee on Validated Techniques 

accuracy level of .888, with an inconclusive 
rate of .009.30

 
 Nelson (In press) used Monte Carlo 
methods to study the criterion accuracy of the 
DLST/TES, and reported an unweighted 
decision accuracy level of .874, with an 
inconclusive rate of .096.  The Monte Carlo 
space consisted of 50 criterion truthful cases 
and 50 criterion deceptive cases.   
 
 Nelson, Handler, Blalock and 
Hernández (In press) studied the DLST/TES in 
a mock espionage scenario with examiner 
trainees from the Iraqi government.  Two 
scorers, including one experienced federally 
trained examiner who is also an APA primary 
instructor, and one international examiner 
who is an APA member from México, provided 
blind seven-position scores for 25 
programmed deceptive and 24 programmed 
truthful examinees.  Fifty scores were 
obtained for programmed deceptive examinees 
and 48 scores were obtained for programmed 
innocent examinees.  The unweighted decision 

accuracy level was .831 with an inconclusive 
rate of .092. 
 
 Figure 4 shows a mean and standard 
deviation plot for the seven-position deceptive 
and truthful scores of DLST/TES exams.  No 
mean and standard deviation data were 
available for the TES studies completed by the 
US Department of Defense.  A two-way 
ANOVA showed that the interaction of 
sampling distribution and criterion status was 
not significant [F (1,128) = 0.109, (p = .742)], 
nor was the main effect for sampling 
distribution [F (1,128) = 0.023, (p = .880)].   
 
 The combined results of the four 
published studies of the DLST/TES with 
seven-position TDA, weighted for the sample 
size and the number of scorers, produced a 
decision accuracy rate of .844, and an incon-
clusive rate of .088.  Reliability of DLST/TES 
studies completed by the U.S. Department of 
Defense, calculated via Cohen's Kappa, was 
reported as .760.  The average proportion of 
pairwise decision agreement for all DLST/TES 
seven-position studies was .806.   

 
 
Figure 4.  Mean and standard deviation plot for seven-position scores of DLST/TES exams. 

 

 
 
 
 
30 Two-false positive errors were removed from the previously reported accuracy estimations due to post-test 
admissions that were deemed by the principal investigator to have been likely to be considered substantive and not 
erroneous in field settings. One inconclusive result was removed from the previous accuracy estimations. 
Calculations in this report include all error and inconclusive results. 
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Directed-lie Screening Test / ESS 
 
 Four studies describe the criterion 
accuracy of the DLST/TES when scored with 
the ESS.   
 
 Nelson and Handler (In press) used 
Monte Carlo methods to study the criterion 
accuracy of DLST/TES exams scored with the 
ESS.  The Monte Carlo space consisted of 50 
criterion truthful cases and 50 criterion 
deceptive cases.  Unweighted decision 
accuracy was reported as .831 with an 
inconclusive rate of .104.   
 
 Nelson, Handler and Morgan (In press) 
used a mock espionage scenario to study the 
criterion accuracy of ESS scores of DLST/TES 
exams conducted by seven inexperienced 
examiner trainees on eight non-naive 
examinees who were fully conversant with the 
operation and scoring of PDD examinations 
including the DLST/TES.  Blind scores were 
obtained for 25 programmed deceptive exams 
and 24 programmed truthful exams.  
Unweighted decision accuracy was .854 with 
an inconclusive rate of .088.   
 
 Nelson (In press), using a different 
Monte Carlo method, compared ESS scores of 

DLST/TES examinations to seven-position 
and three-position scores.  The Monte Carlo 
space consisted of 50 criterion truthful cases 
and 50 criterion deceptive cases.  Unweighted 
decision accuracy of ESS scores was reported 
as .871, with an inconclusive rate of .048.   
 
 Nelson, Handler, Blalock and 
Hernández (In press) reported the results of 
blind ESS scores of DLST/TES examinations.  
Seven-position scores from two scorers, 
including one experienced federally trained 
examiner who is also an APA primary 
instructor, and one international examiner 
who is an APA member from México, were 
transformed to ESS scores, including 50 blind 
scores for 25 programmed guilty and 48 blind 
scores for 24 programmed innocent 
examinees.  Unweighted decision accuracy 
was .859, and the unweighted inconclusive 
rate was .123.   
 
 Figure 5 shows a mean and standard 
deviation plot of the scores from the four 
DLST/TES ESS studies.  A two-way ANOVA 
showed that the interaction of sampling 
distribution and criterion status was not 
significant [F (1,289) = 2.396, (p = .123)], nor 
was the main effect for sampling distribution 
[F (3,289) = 0.156, (p = .925)].   

 
 

Figure 5.  Mean and standard deviation plot for ESS scores of DLST/TES exams. 
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 The combined decision accuracy level 
of these studies, weighted for sample size and 
number of scorers, was .858 with a combined 
inconclusive rate of .090.  Reliability of ESS 
scores of DLST/TES examinations, reported 
as the bootstrap mean of the proportion of the 
pairwise decision agreement, excluding 
inconclusive results, was .911 for the Nelson, 
Handler and Morgan (In press) study, and 
.769 for the Nelson, Handler, Blalock and 
Hernández (In press) study.  The average rate 
of pairwise decision agreement for these 
studies was .840.   
 
Federal You-Phase / Seven-position TDA 
 
 The Federal You-Phase technique31 is 
an event-specific diagnostic technique con-
structed with two RQs.  Two studies describe 
the criterion accuracy of the Federal You-
Phase technique when scored using the seven-
position TDA model. 
 
 Nelson (2011) used Monte Carlo 
methods to calculate the criterion accuracy of 
Federal You-Phase exams when scored with 
the seven-position TDA model.  The Monte 

Carlo space consisted of 50 criterion truthful 
cases and 50 criterion deceptive cases.  
Unweighted decision accuracy was .870, and 
the unweighted inconclusive rate was .301. 
 
 Nelson, Handler, Blalock and 
Cushman (In press) obtained blind scores 
from eight inexperienced and two experienced 
scorers who used the seven-position TDA 
model to provide 220 scores for a sample of 
Federal You-Phase examinations (N = 22) 
selected from the confirmed case archive of 
the U.S. Department of Defense.  Eleven of the 
cases were confirmed as deceptive, and 11 
were confirmed as truthful.  Unweighted 
decision accuracy was .885, with an 
unweighted inconclusive rate of .108. 
 
 Figure 6 shows a mean and standard 
deviation plot of the scores from the Federal 
You-Phase seven-position criterion studies.  A 
two-way ANOVA showed that the interaction 
of sampling distribution and criterion status 
was not significant [F (1,68) = 0.628, (p = 
.431)], nor was the main effect for sampling 
distribution [F (1,68) = 0.001, (p = .977)]. 

 
 

Figure 6.  Mean and standard deviation plot for seven-position scores of  
Federal You-Phase exams. 

 

 
 
 
 
 
31 Sometimes referred to as the Bi-Zone technique. 
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 The combined decision accuracy level 
of these studies of Federal You-Phase exams 
scored with seven-position scoring, weighted 
for sample size and number of scorers, was 
.883 with a combined inconclusive rate of 
.168.  Reliability of seven-position scores of 
Federal You-Phase exams, reported as the 
bootstrap mean of the proportion of the 
pairwise decision agreement, excluding 
inconclusive results, was .852.   
 
Federal You-Phase/ESS 
 
 Two studies describe the criterion 
accuracy of Federal You-Phase examinations 
when scored with the ESS.   
 
 Nelson (2011) used Monte Carlo 
methods to calculate the criterion accuracy of 
Federal You-Phase exams when scored with 
the ESS.  The Monte Carlo space consisted of 
50 criterion truthful cases and 50 criterion 
deceptive cases.  Unweighted decision 
accuracy was .897 and the unweighted 
inconclusive rate was .096. 
 
 Nelson, Handler, Blalock and 
Cushman (In press) reported the criterion 
accuracy of Federal You-Phase exams using 
ESS scores that were obtained by 

transforming 220 blind seven-position scores 
obtained from eight inexperienced and two 
experienced scorers who evaluated a sample 
of Federal You-Phase examinations (N = 22) 
selected from the confirmed case archive of 
the U.S. Department of Defense.  Eleven of the 
cases were confirmed as deceptive, and 11 
were confirmed as truthful.  Unweighted 
decision accuracy was .906, and the 
unweighted inconclusive rate was .235. 
 
 Figure 7 shows a mean and standard 
deviation plot of the ESS scores of the Federal 
You-Phase studies.  A two-way ANOVA 
showed that the interaction of sampling 
distribution and criterion status was not 
significant [F (1,68) = 0.155, (p = .695)], nor 
was the main effect for sampling distribution 
[F (1,68) = 0.021, (p = .886)]. 
 
 The combined decision accuracy level 
of these studies of Federal You-Phase exams, 
weighted for sample size and number of 
scorers, was .904 with a combined inconclu-
sive rate of .192, when scored with the ESS 
TDA method.  Reliability, reported as the 
bootstrap proportion of pair-wise decision 
agreement excluding inconclusive results, was 
.897. 

 
 
 

Figure 7.  Mean deceptive and truthful scores for Federal You-Phase / ESS studies. 
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Federal ZCT / Seven-position TDA 
 
 The Federal ZCT is an event-specific 
diagnostic technique constructed with three 
RQs.  Three studies describe the criterion 
accuracy of the Federal ZCT when scored 
using the seven-position TDA model.   
 
 Blackwell (1998) described the 
criterion accuracy of 100 confirmed Federal 
ZCT exams, of which 65 examinations were 
confirmed as deceptive while 35 exams were 
confirmed as truthful.  A total of 195 scored 
results were obtained for criterion deceptive 
exams, and 105 scored results were obtained 
for criterion truthful exams.  Three experi-
enced federally trained examiners scored all of 
the cases using the seven-position TDA 
method.32  Unweighted decision accuracy was 
.793, and the unweighted inconclusive rate 
was .159.   
 
 Krapohl and Cushman (2006), 
reported the criterion accuracy of Federal ZCT 
exams scored by a cohort of 10 experienced 
examiners, each of whom who scored 50 

confirmed deceptive field examinations and 50 
confirmed truthful exams selected from the 
U.S. Department of Defense confirmed case 
archive.  A total of 1,000 scored results were 
obtained.  Unweighted decision accuracy was 
.852, and the unweighted inconclusive rate 
was .198.   
 
 Honts, Amato and Gordon (2004), 
reported the criterion accuracy of Federal ZCT 
exams that were evaluated by three scorers 
who used the federal seven-position TDA 
model.  A total of 72 scores were obtained for 
24 criterion deceptive exams, and 72 scores 
were obtained for 24 criterion truthful exams.  
Unweighted decision accuracy was .958, and 
the unweighted inconclusive rate was .042.   
 
 Figure 8 shows a mean and standard 
deviation plot of the seven-position scores of 
the Federal You-Phase studies.  A two-way 
ANOVA showed that the interaction of 
sampling distribution was not significant, [F 
(1,204) = 0.706, (p = .402)], nor was the main 
effect for sampling distribution [F (1,204) = 
0.004, (p = .951)]. 

 
 

Figure 8.  Mean deceptive and truthful scores for Federal ZCT exams with  
seven-position TDA. 

 

 
 
 
 
32 The older, pre-2006, Federal TDA model employed more features than the presently used evidence-based Federal 
TDA model.  However, Kircher et al. (2005) reported that experienced examiners tend to violate rules that do not 
work and tend to emphasize procedures that do work. Therefore it is possible that the scores of these examiners 
reflect current training and field practices more closely than might be initially assumed. 
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 The combined decision accuracy level 
of these seven-position TDA studies of Federal 
ZCT exams, weighted for sample size and 
number of scorers, was .860 with a combined 
inconclusive rate of .171.  Reliability of seven-
position scores of Federal ZCT exams, 
reported as the Fleiss' kappa statistic for 
categorical decisions of multiple raters was 
.570, and the pairwise proportion of decision 
agreement excluding inconclusive results was 
.800.   
 
Federal ZCT / Seven-position TDA with 
evidentiary decision rules 
 
 Two studies describe the criterion 
accuracy of the Federal You-Phase technique 
when scored using the seven-position TDA 
model and evidentiary decision rules.   
 
 Krapohl and Cushman (2006) 
described the criterion accuracy of 100 
Federal ZCT exams that were scored by 10 
experienced examiners using the seven-
position TDA model and evidentiary decision 
rules.33  A total of 1,000 scored results were 
obtained.  Examinations were selected from 
the U.S. Department of Defense confirmed 

case archive.  Fifty of the examinations were 
confirmed as deceptive, and 50 of the exams 
were confirmed as truthful.  Unweighted 
decision accuracy was .872, and the 
unweighted inconclusive rate was .073.   
 
 Nelson and Krapohl (2011) reported 
the criterion accuracy of 60 Federal ZCT 
exams that were evaluated by six experienced 
federally trained scorers.  Thirty of the 
examinations were confirmed as deceptive and 
30 exams were confirmed as truthful.  Each 
scorer evaluated a random subset of 10 
exams.  Results were evaluated using the 
Federal seven-position TDA model and 
evidentiary decision rules.  Unweighted 
decision accuracy was .870, and the 
unweighted inconclusive rate was .100.   
 
 Figure 9 shows a mean and standard 
deviation plot of the seven-position scores of 
the Federal ZCT studies, using evidentiary 
rules.  A two-way ANOVA showed that the 
interaction of sampling distribution and 
criterion status was not significant [F (1,146) 
= 0.001, (p = .981)], nor was the main effect 
for sampling distribution [F (1,146) = 0.046, (p 
= .830)].   

 
 

Figure 9.  Mean deceptive and truthful scores for Federal ZCT exams with seven-position 
TDA and evidentiary decision rules. 

 

 
 
 
 
33 Krapohl (2005) and Krapohl and Cushman (2006) showed that evidentiary decision rules can substantially reduce 
inconclusive rates without a corresponding loss of overall decision accuracy. 
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 The combined decision accuracy level 
of these seven-position TDA studies of Federal 
ZCT exams with the seven-position TDA 
method and evidentiary decision rules, 
weighted for sample size and number of 
scorers, was .872 with a combined 
inconclusive rate of .075.  Reliability, 
calculated as the bootstrap average of 
pairwise decision agreement excluding 
inconclusive results, was .870.   
 
Integrated Zone Comparison Technique 
 
 The Integrated Zone Comparison 
Technique (IZCT) (Gordon et al., 2000) is a 
proprietary event-specific diagnostic technique 
scored with the Horizontal Scoring System 
(Gordon, 1999).34  Two studies describe the 
criterion accuracy of this technique.   
 
 Gordon et al.  (2005; also described in 
Mohamed et al., 2006) reported the results of 
a pilot study involving six guilty and five 
innocent subjects35 who participated in a 
laboratory scenario involving a mock shooting 
incident.  Decision accuracy was reported as 
1.000, with an unweighted inconclusive rate 
of .100.   
 
 Shurani and Chaves (2010) reported 
the results of a survey of 84 field 
examinations conducted with the IZCT, 
including 44 scores for confirmed deceptive 
examinees and 40 scores for confirmed 
truthful examinees.  All examinations were 
reportedly verified by confessions, with 
extrapolygraphic evidence extant for some 
exams.  Unweighted decision accuracy was 
.988, with an unweighted inconclusive rate of 
.061.  No reliability statistics were reported for 
this study, and the committee was unable to 
calculate interrater reliability from the 
available data. 
 

 Shurani (2011) reported the results of 
a field study involving three examiners from 
Costa Rica who used the IZCT along with an 
additional experimental technique.  The 
sample consisted of 73 cases for which all 
possible suspects were tested.  Forty-eight 
cases were confirmed, resulting in N = 188 
examinations, that were conducted using the 
IZCT with three and four RQs.36  Two 
inconclusive results were removed from the 
reported results.  No information was reported 
regarding the number of exams conducted 
with three or four RQs.  However, data were 
provided to the committee for 84 examinations 
reportedly conducted using three RQs, 
including scores for 36 deceptive cases and 48 
truthful cases.  Scores for the remaining 104 
exams were not made available.  No sampling 
mean or standard deviations were reported, 
and the committee was unable to compare the 
means of the sample data provided to the 
committee with any published information.  
Results of this study were reported with 
perfect accuracy and zero inconclusive 
findings.  No reliability statistics were reported 
for this study, and the committee was unable 
to calculate interrater reliability from the 
available data. 
 
 Figure 10 shows a mean and standard 
deviation plot of the sampling distributions of 
the IZCT studies.  A two-way ANOVA showed a 
significant interaction between the sampling 
distribution and case status [F (1,173) = 
533.771, (p < .001)].  Post-hoc one-way 
ANOVAs showed that the sampling differences 
for deceptive cases was not significant.  
However, the difference in truthful scores for 
the three samples was significant [F (2,33) = 
21.402, (p = .014)].  Truthful scores were 
significantly greater for the Shurani and 
Chaves (2010) and Shurani (2011) studies 
compared to the Gordon et al.  (2005) study. 

 
 
34 A rank order scoring system based on unique developer-devised measurement features.  
 
35 The original pilot study design included six innocent subjects, however one truthful subject made a false-
confession to the examiner (Gordon, personal communication July 6, 2011) who was also the primary author of the 
Gordon et al. (2005) study and developer of the IZCT. Inclusion of the false-positive (false-confession) error case 
would have resulted in less than perfect accuracy.  
 
36 No published description exists for the use of the IZCT with four RQs. Because the IZCT is scored using a rank 
order paradigm, inclusion of additional RQs without the inclusion of an equivalent number of additional CQs can be 
expected to differentially affect the rank-sum scores of relevant and CQs. No published studies described or 
investigated these statistical complexities. 
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 It was later learned that the Gordon et 
al. (2005) study was conducted using single 
issue IZCT exams while the Shurani and 
Chaves (2010) sample cases were conducted 
using multi-facet IZCT exams.  It is not clear 
whether this difference accounts for the 
significant interaction and differences 
observed in these sampling distributions.37  A 
two-way ANOVA comparison, scores x 
sampling distribution, of the sampling 
distributions from the Shurani and Chavez 

(2010) and Shurani (2011) samples revealed a 
significant interaction [F (1,164) = 43.140, (p < 
.001)], suggesting that the scores of deceptive 
and truthful cases were expressed or 
interpreted differently in the Shurani and 
Chavez (2010) and Shurani (2011) study 
samples.  One-way differences were not 
significant.  Scores for the Shurani (2011) 
study were further from zero than the scores 
for the Shurani and Chaves (2011) study for 
both deceptive and truthful cases.   

 
 

Figure 10.  Mean deceptive and truthful scores for IZCT samples. 
 

 
 
 
 
 The combined decision accuracy level 
of these IZCT studies, weighted for sample size 
and number of scorers, was .994 with a 
combined inconclusive rate of .033.   
 
 No reliability statistics were reported 
for any of the IZCT studies, and the committee 
was unable to calculate interrater reliability 
from the available data. 
 

Matte Quadri-track Zone Comparison 
Technique 
 
 The Matte Quadri-track Zone 
Comparison Technique (MQTZCT) (Matte & 
Reuss, 1989) is a proprietary event-specific, 
single-issue diagnostic technique scored using 
a modification of the Backster numerical 
system.  Three studies describe the criterion 
accuracy of the MQTZCT.   

 
 
 
37 In a practical sense, differences in assumptions about independence and non-independence among the test 
questions will result in the use of different decision rules, and these differences may have had a biasing effect on 
case confirmation and sample selection for these field studies. Rank order scores for all RQs are always relative to 
all other relevant and comparison test stimuli. Rank order scores are therefore inherently non-independent, and the 
mathematical justification for the application of a rank-order scoring model to multi-facet exams, for which the 
decision rules are based on the assumption of independence, is not clear. This non-trivial statistical and decision 
theoretical complication has not been adequately discussed or studied.  
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 Matte and Reuss (1989) reported the 
results of 64 deceptive and 58 truthful cases 
that were confirmed through combinations of 
confession and other evidence.  Unweighted 
decision accuracy was reported as a perfect 
1.000, with an unweighted inconclusive rate 
of .059.   
 
 Mangan, Armitage and Adams (2008) 
reported the criterion accuracy of a survey of 
91 deceptive cases and 45 truthful cases that 
were confirmed via examinee confession.  
Decision accuracy was again reported as a 
perfect 1.000, with an unweighted 
inconclusive rate of .011. 
 
 Shurani, Stein and Brand (2009) 
reported the criterion accuracy of a survey of 
28 deceptive and 29 truthful cases that were 

confirmed by confession along with additional 
evidence for some cases.  Decision accuracy 
was reported as .964, with zero inconclusive 
results.   
 
 Figure 11 shows a mean and standard 
deviation plot of the subtotal scores38 of the 
sampling distributions of the three MQTZCT 
studies.39  A two-way ANOVA revealed a 
significant interaction between the sampling 
distribution and case status [F (1,261) = 
361.605, (p < .001)].  Although the different 
studies appeared to handle deceptive and 
truthful cases with different effectiveness, 
post-hoc one-way ANOVAs showed that the 
differences in scores were not significant for 
deceptive cases [F (2,141) = 0.389, (p = 0.678) 
or for truthful cases [F (2,122) = 0.264, (p < 
.768)]. 

 
 

Figure 11.  Mean deceptive and truthful per-chart scores for MQTZCT samples. 
 

 
 
 
 
38 Scores for MQTZCT exams are reported as the subtotal per chart, obtained by summing all numerical scores 
within each chart. Subtotals described elsewhere in this report involve the between-chart RQ subtotals, obtained by 
summing the numerical scores for each RQ for all charts. 
 
39 Data initially provided to the ad hoc committee for the Mangan, Armitage and Adams (2008) and Shurani and 
Chaves (2009) studies included only those scores for which the scorers achieved the correct result, and did not 
include scores for inconclusive or erroneous results. Missing scores were later provided to the committee for both 
the Mangan, Armitage and Adams (2008) and Shurani, Stein and Brand (2009) studies. However, the resulting 
sampling distributions were different from those reported for both studies. Because of these troublesome 
discrepancies, the statistical analysis was not re-calculated with the missing scores, and the reported analysis 
reflects the mean scores as reported by Mangan, Armitage and Adams (2008) and Shurani and Chavez (2009). The 
result of this confound is that sampling distributions, as reported, should be considered systematically devoid of 
error or unexplained variance, and therefore not generalizable. 

 227 Polygraph, 2011, 40(4) 



Validated Techniques 

 The combined decision accuracy level 
of these MQTZCT studies, weighted for sample 
size and number of scorers, was .994 with a 
combined inconclusive rate of .029.  
Reliability for MQTZCT exams was reported by 
Matte and Reuss (1989) as .990.40

 
Utah ZCT – Probable Lie Test 
 
 The Utah ZCT Probable Lie Test,41 also 
referred to as the Utah Probable Lie Test (PLT), 
(Handler 2006; Handler & Nelson, 2008) and 
the Utah numerical scoring system (Bell et al., 
1999; Handler & Nelson, 2008) were 
developed by researchers at the University of 
Utah, as a modification of the Backster ZCT 
(Backster, 1963).  Two studies describe the 
criterion accuracy of the Utah PLT.   
 
 Honts, Raskin and Kircher (1987) 
reported the results of 10 programmed 
deceptive and 10 programmed truthful 
examinees in a study of polygraph 
countermeasures.42  Unweighted decision 
accuracy of blind numerical scores was .889, 
with an inconclusive rate of .150.43  
 

 Kircher and Raskin (1988) reported the 
results from two scorers, both of whom scored 
50 programmed deceptive and 50 
programmed truthful examinees in a 
laboratory study.  A total of 200 scored results 
were obtained.  Unweighted decision accuracy 
of blind numerical scores was .935, with an 
inconclusive rate of .070.   
 
 Figure 12 shows a mean and standard 
deviation plot of the scores of the sampling 
distributions of the included Utah PLC 
studies.  A two-way ANOVA showed that the 
interaction of sampling distribution and 
criterion status was not significant [F (1,63) = 
1.682, (p = .200)], nor was the main effect for 
sampling distribution [F (1,63) = 0.108, (p = 
.743)]. 
 
 The combined decision accuracy level 
of these Utah PLT studies, weighted for 
sample size and number of scorers, was .931 
with a combined inconclusive rate of .077.  
Reliability for Utah PLC exams, expressed as 
the average of kappa statistics for the two 
studies was .730, with a pairwise rate of 
overall decision agreement, excluding 
inconclusive results, of .975. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
40 This statistic was published in the Matte and Reuss (1989) reprint of the dissertation published in the journal 
Polygraph, but cannot be located in the original dissertations study for the no longer extant Columbia Pacific 
University.  
 
41 Developers of the Utah technique appear to have given little concern to the name of the test question format, and 
this format has also been referred to as the Utah 3-question version and the Utah PLT. Polygraph field examiners 
have used the term Utah ZCT because of the obvious similarities with other ZCT variants. The term Utah ZCT is 
used in this document to aide in the recognition of the procedural and practical similarities between this technique 
and other three-question ZCT formats intended for single-issue event-specific testing.  
 
42 Only the non-countermeasure control group cases are included in this analysis. 
 
43 Honts, Raskin and Kircher (1987) reported mean scores but were not required by editorial and publication 
standards to report standard deviations for the sampling distributions of deceptive and truthful and deceptive scores 
at the time of publication. Because data were no longer available to calculate these missing statistics, a blunt 
estimate of the pooled standard deviation was calculated from the reported t-value for the level of significance of the 
difference between truthful and deceptive scores. 
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Figure 12.  Mean deceptive and truthful total scores for Utah PLT studies. 
 

 
 
 
 
 
Utah ZCT – Directed Lie Test 
 
 The Utah ZCT Directed Lie Test (DLT) 
is a variant of the Utah PLT, using directed-lie 
CQs in place of probable-lie questions.  Two 
studies describe the criterion accuracy of Utah 
DLC exams.   
 
 Honts and Raskin (1988) reported the 
criterion accuracy of Utah DLC exams of 25 
criminal suspects, including 12 deceptive and 
13 truthful persons, whose examination were 
later confirmed by confession, evidence, the 
confession of an alternative suspect, or the 
retraction of an allegation.  Unweighted 
decision accuracy of blind numerical scores 
was .958, with an inconclusive rate of .077.44

 
 Horowitz, Kircher, Honts and Raskin 
(1997) reported the results of 15 programmed 
deceptive and 15 programmed truthful 

examinees who participated in a laboratory 
experiment.  Unweighted decision accuracy of 
blind numerical scores was .856, with an 
inconclusive rate of .067.45

 
 Figure 13 shows a mean and standard 
deviation plot of the scores of the sampling 
distributions of the included Utah DLT 
studies.  A two-way ANOVA showed that the 
interaction of sampling distribution and 
criterion status was not significant [F (4,51) = 
0.705, (p = .592)], nor was the main effect for 
sampling distribution [F (2,51) = 0.009, (p = 
.991)].   
 
 The combined decision accuracy level 
of these Utah DLT studies, weighted for 
sample size and number of scorers, was .902 
with a combined inconclusive rate of .073.  
Reliability for Utah DLC exams, expressed as 
the average of Pearson correlation coefficients 
for the included studies, was .930. 

 
 
 
44 Honts and Raskin (1988) reported mean scores but were not required by editorial and publication standards to 
report standard deviations for the sampling distributions of deceptive and truthful and deceptive scores at the time 
of publication. Because data were no longer available to calculate these missing statistics, a blunt estimate of the 
pooled standard deviation was calculated from the reported F-ratio for the level of significance of the difference 
between truthful and deceptive scores. 
 
45 Mean and standard deviation statistics were measured to the nearest 1/2 point from Figure 1 in Horowitz, 
Kircher, Honts and Raskin (1997) study report. 
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Figure 13.  Mean deceptive and truthful total scores for Utah DLT studies. 
 

 
 
 
 
Utah ZCT – Canadian Police College/Royal 
Canadian Mounted Police Version 
 
 The Canadian Police College (CPC) and 
the Royal Canadian Mounted Police (RCMP) 
have developed a variant of the Utah PLT, 
referred to as the RCMP Zone or the CPC 
Series A exam.  Three studies describe the 
criterion accuracy of the Utah RCMP Series A 
exam.   
 
 Honts, Hodes and Raskin (1985) 
reported the criterion accuracy of Utah PLT 
exams using the test question sequence of the 
RCMP Series A exam, including 19 deceptive 
and 19 truthful cases.  Unweighted decision 
accuracy of blind numerical scores was .833, 
with an inconclusive rate of .237.   
 
 Driscoll, Honts and Jones (1987) 
reported the criterion accuracy Utah PLT 
exams, using the results of 20 programmed 
deceptive and 20 programmed truthful 
examinees who were recruited from a group 
counseling program at a Veterans Center, 
using the test question sequence the RCMP 
Series A exam.  Decision accuracy was 
reported as 1.000, with an unweighted 
inconclusive rate of .100. 
 
 Honts (1996) reported the results of a 
survey of criterion accuracy of field 

examinations conducted by the Canadian law 
enforcement officers using the RCMP version 
of the Utah PLT.  Twenty-one of the cases 
were confirmed as deceptive, and 11 of the 
cases were confirmed as truthful.  Unweighted 
decision accuracy of blind numerical scores 
was .969, with an inconclusive rate of .210.   
 
 Figure 14 shows a mean and standard 
deviation plot of the scores of the sampling 
distributions of the included Utah CPC-RCMP 
studies.  A two-way ANOVA showed that 
neither the interaction of sampling 
distributions and criterion status [F (1,99) = 
0.562, (p = .455)], nor the main effect for 
sampling distribution [F (1,99) = 0.109, (p = 
.742)] were statistically significant. 
 
 The combined decision accuracy level 
of these Utah CPC-RCMP studies, weighted for 
sample size and number of scorers, was .939 
with a combined inconclusive rate of .183.  
Reliability for Utah RCMP exams was reported 
by Honts (1996) as Kappa = .480 for 
categorical decision agreement adjusted for 
chance agreement.  The average pairwise 
Pearson correlation coefficient for numerical 
scores of the included studies was .940, and 
the average proportion of decision agreement, 
excluding inconclusive results, was .883. 
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Figure 14.  Mean deceptive and truthful total scores for Utah CPC-RCMP studies. 
 

 
 
 
 
Utah ZCT – Combined PLT, DLT and RCMP 
Studies 
 
 Figure 15 shows a mean and standard 
deviation plot for the three variants of the 
Utah PLT.  A two-way ANOVA showed that the 
interaction between the test variant and 
criterion status was not significant [F (1,246) 
= 2.553, (p = .111)], nor was the main effect 

for sampling distribution [F (2,246) = 0.02, (p 
= .980)].  Because the interaction was 
approaching a significant level, one-way post-
hoc ANOVAs were also completed.  Differences 
between the sampling distributions were not 
significant for the deceptive scores [F (2,100) = 
0.042, (p = .959)] or for the truthful scores [F 
(2,100) = 0.008, (p = .992)].   

 
 

Figure 15.  Mean deceptive and truthful total scores for three variants of the Utah ZCT. 
 

 
 

 231 Polygraph, 2011, 40(4) 



Validated Techniques 

 Unweighted decision accuracy for 
seven included studies pertaining to the three 
variants of the Utah technique, weighted for 
sample size and number of scorers, was .930, 
with an unweighted inconclusive rate of .107.  
Reliability statistics were averaged for all 
included Utah ZCT studies, and produced an 
average reliability statistic of kappa = .647.  
The average rate of decision agreement 
excluding inconclusive results was .958, and 
the average Pearson correlation coefficient for 
numerical scores was .913.   
 
Event-Specific ZCT / ESS 
 
 The ESS is an evidence-based TDA 
model that includes normative data for ZCT 
examinations and other PDD techniques.  
Because ESS transformations are non-
parametric, ESS scores are sensitive to 
differences in response magnitude yet robust 
against differences in the linearity of response 
magnitude.   
 
 Nelson et al.  (2011) reported a 
summary of five previous criterion accuracy 
studies of ESS scores of ZCT examinations, 
including results reported by Nelson, Krapohl 
and Handler (2008), Blalock, Cushman and 
Nelson (2009), Nelson, Blalock, Oelrich and 
Cushman (2011), Handler, Nelson, Goodson 
and Hicks (2010) and Nelson and Krapohl 
(2011).  These studies included 5,192 scored 
results from 140 scorers who evaluated 732 
individual examinations.  Those results 
consisted of 2,671 scored results of 384 
confirmed deceptive examinations, and 2,521 
scored results of 348 confirmed truthful 
exams.  Examinations included both Federal 
ZCT and Utah ZCT exams.  Unweighted 
decision accuracy of these scores, excluding 
inconclusive results was .921, and the 
unweighted inconclusive rate was .098.   
 
 Nelson, Krapohl and Handler (2008) 
reported the criterion accuracy of ESS scores 
of seven inexperienced examiner trainees who 
used the ESS to evaluate a sample of 100 
exams selected from the U.S. Department of 
Defense confirmed case archive.  Fifty of the 
examinations were confirmed as deceptive, 
and 50 of the exams were confirmed as 
truthful.  A total of 700 scored results were 
obtained.  Unweighted decision accuracy of 
blind numerical scores was .872, with an 
inconclusive rate of .103.   

 Blalock, Cushman and Nelson (2009), 
in a replication study, reported the criterion 
accuracy of a group of nine examiner trainees 
who used the ESS to evaluate a sample of 100 
exams selected from the U.S. Department of 
Defense confirmed case archive.  Fifty of the 
examinations were confirmed as deceptive, 
and 50 of the exams were confirmed as 
truthful.  A total of 900 scored results were 
obtained.  Unweighted decision accuracy of 
blind numerical scores was .870, with an 
inconclusive rate of .138.   
 
 Nelson, Blalock, Oelrich and Cushman 
(2011), reported the results of a reliability 
study involving 25 experienced examiners who 
used the ESS to evaluate a sample of 10 
examinations selected from the U.S. 
Department of Defense confirmed case 
archive.  Six of the cases were confirmed as 
deceptive, and four cases were confirmed as 
truthful.  A total of 250 scored results were 
obtained.  The pairwise proportion of decision 
agreement was .950, and the unweighted 
average of correct decisions excluding 
inconclusive results was .958.  The 
unweighted inconclusive rate was .102. 
 
 Handler, Nelson, Goodson and Hicks 
(2010) reported the criterion accuracy of 19 
examiner trainees from the México Policía 
Federal, who used the ESS to evaluate 100 
examinations selected from the U.S. 
Department of Defense confirmed case 
archive.  Fifty of the examinations were 
confirmed as deceptive, and 50 of the exams 
were confirmed as truthful.  A total of 1,900 
scored results were obtained.  Unweighted 
decision accuracy of blind numerical scores 
was .901, with an inconclusive rate of .040.   
 
 Nelson and Krapohl (2011) reported 
the criterion accuracy of transformed ESS 
scores from six experienced federally trained 
examiners who evaluated a sample of 60 
examinations selected from the U.S. 
Department of Defense confirmed case 
archive.  Each examiner scored 10 cases.  
Thirty of the examinations were confirmed as 
deceptive, and 30 of the exams were 
confirmed as truthful.  Unweighted decision 
accuracy of blind numerical scores was .913, 
with an unweighted inconclusive rate of .020.   
 
 Remaining scores of the Nelson et al.  
(2011) results consisted of 1,382 scored 
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results of 572 individual examinations.  These 
results consisted of 741 scored results of 304 
confirmed deceptive examinations, and 641 
scored results of 268 confirmed truthful 
exams.  Data from the Krapohl and Cushman 
(2006) study were scored using an automated 
version of the ESS, including 50 confirmed 
deceptive examinations and 50 confirmed 
truthful exams selected from the U.S. 
Department of Defense confirmed case 
archive.  These exams were also scored by a 
cohort of 11 examiner trainees from the 
Colombian Army Counterintelligence Unit, 
who used the ESS in pairs of two and three 
examiners to score 10 cases each.  Data from 
the holdout sample used by Krapohl and 
McManus (1999) were also scored using an 
automated version of the ESS, including 30 
confirmed deceptive examinations and 30 
confirmed truthful exams.  This holdout 
sample was also evaluated by a cohort of 35 
scorers from Romania, consisting of 15 
international polygraph examiners and 20 
researchers, psychologists and graduate 
students, from the University of Iasi in 
Romania, who used the ESS while working in 
teams to score subsets of 10 cases each.  The 
holdout sample was also scored by a cohort of 
12 examiner trainees from the Panama 
National Police who worked in teams to score 
subsets of 10 cases each.  In addition, seven 
examiner trainees from police agencies in the 
state of Ohio used the ESS to score subsets of 

10 cases each from the holdout sample.  One 
subset of 10 cases was scored by two of the 
Ohio police trainees.   
 
 Numerical scores from the Kircher, 
Kristjiansson, Gardner and Webb (2005) study 
(N = 80) were transformed to ESS scores, 
including 40 scores of confirmed deceptive 
exams and 40 scores of confirmed truthful 
exams.  Data from the OSS development 
sample (Krapohl, 2002; Krapohl & McManus, 
1999; Nelson, Krapohl & Handler, 2008) were 
evaluated using an automated model of the 
ESS, including 149 scores for confirmed 
deceptive exams and 143 scores for confirmed 
truthful exams.  Seven-position scores from 
two experts who participated in the Kircher 
and Raskin (1988) study were transformed to 
ESS scores, including 100 scores for 50 
examinations of programmed deceptive exami-
nees, and 100 scores for 50 exams conducted 
on programmed truthful examinees.  Finally, 
seven-position scores from three expert 
scorers who evaluated the cases for the 
Blackwell (1998) study were transformed to 
ESS scores, including 195 scores for 65 
confirmed deceptive examinations, and 105 
scores for 35 confirmed truthful exams.   
 
 Figure 16 shows a mean and standard 
deviation plot of the scores of the sampling 
distributions of the included ZCT ESS studies. 
A two-way ANOVA showed that the interaction

 
 

Figure 16.  Mean deceptive and truthful total scores for ZCT ESS studies. 
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of sampling distribution and criterion status 
was not significant [F (1,215) = 0.205, (p = 
.651)], nor was the main effect for sampling 
distribution [F (5,215) = 0.164, (p = .976)].   
 
 The combined decision accuracy level 
of the included ZCT ESS studies, weighted for 
sample size and number of scorers, was .922 
with a combined inconclusive rate of .098, as 
reported by Nelson et al.  (2011).  Reliability 
statistics for ZCT ESS studies were average to 
produce a pairwise proportion of decision 
agreement, excluding inconclusive results, of 
.950, with average Kappa = .585. 
 

Criterion Accuracy For All Validated 
Techniques 
 A one-way ANOVA for unweighted 
decision accuracy showed that differences in 
unweighted decision accuracy for these 14 
PDD techniques were significant [F (13,5119) 
= 2.753, (p < .001)].  One-way ANOVAs for 
case status showed that differences in correct 
decisions were significant for both criterion 
deceptive cases [F (13,2494) = 1.982, (p = 
.019)] and criterion truthful cases [F (13,2542) 
= 2.764, (p <.  .001)].  Figure 17 shows the 
mean and confidence intervals for the un-
weighted accuracy of 14 techniques included 
in the meta-analysis.   

 
 

Figure 17.  Mean and confidence intervals for unweighted decision accuracy of 14 
PDD techniques. 

 

 
 
 
 A series of ANOVA contrasts showed 
that differences were significant only for two 
PDD techniques, the IZCT and the MQTZCT.  
Exclusion of these two PDD techniques 
resulted in no significant differences [F 
(11,4859) = 0.949, (p = .491)] in the 

unweighted accuracy for the remaining 12 
PDD techniques.  One-sample t-tests further 
confirmed the outlier status of the results of 
these two techniques: t = 212.268 (p < .001) 
for both the IZCT and the MQTZCT.46  A series 
of leave-one-out t-tests revealed that none of

 
 
 
46 t-values are the same for both of these techniques because the unweighted mean of weighted sampling means is 
the same for both techniques (.994). 
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the other techniques produced outlier results 
when compared to the results of all other 
techniques. 
 
APA 2012 criterion validity standards 
 Table 1 (also shown in the Executive 
Summary) shows a list of the 14 PDD 
techniques that satisfied the requirements for 
inclusion in this meta-analysis at criterion 
accuracy levels specified in the APA 2012 
standard requirements for evidentiary testing, 
paired-testing, and investigative testing.  Also 
shown in Table 1 are the unweighted decision 
accuracy and inconclusive rates for each PDD 
technique.  Additional details concerning the 
sampling distributions and a complete 
dimensional profile of criterion accuracy for 
each of these techniques and all included 
studies can be found in Appendix E.   
 
 The combination of all validated PDD 
techniques, excluding outlier results, 

produced a decision accuracy of .869 (.036) 
without inconclusive results.  The 95% 
confidence range was from .798 to .940.  The 
mean inconclusive rate, excluding outlier 
results, was .128 (.030) with a 95% confidence 
range of .068 to .187.  Aggregated reliability 
statistics produces a mean Kappa statistic of 
.642 (.102) with a 95% confidence range of 
.443 to .842.  The mean rate of inter-rater 
decision agreement, excluding outlier results 
and excluding inconclusive results, was .901 
(.082) with a 95% confidence range from .741 
to .999.  The mean Pearson correlation 
coefficient for numerical scores, excluding 
outlier results, was .876 (.116) with a 95% 
confidence range of .649 to .999.  Table 2 
shows the aggregated criterion accuracy 
profile of all validated CQT PDD techniques, 
weighted for the sample size and number of 
scorers.47  Also shown in Table 2 is the 
criterion accuracy profile including outlier 
results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
47 A majority of examinations in field polygraph programs are conducted using PDD techniques that are interpreted 
with an assumption of criterion independence among the RQs. However, a majority of PDD criterion validity 
research has been conducted using PDD techniques that are interpreted with an assumption of non-independence. 
Non-independent examination techniques have greater statistical discrimination power and greater accuracy than 
independent exam techniques. For this reason, the unweighted average was considered to be a more conservative 
and generalizable estimate of the overall accuracy of all PDD examination techniques. This was calculated as the 
unweighted average of the weighted aggregation of independent techniques and the weighted aggregation of non-
independent techniques. Calculation of the weighted average would result in an overestimation of accuracy. The 
unweighted average of PPV and NPV might be a more optimistic and flattering under some conditions, but can be 
expected to be less generalizable to field circumstances when base rates are unknown or different than the base 
rates in the study samples.  
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Table 1.  Mean (standard deviation) and {95% confidence intervals} for correct decisions (CD) and inconclusive results (INC) 
for validated PDD techniques. 

Evidentiary Techniques/ 
TDA Method 

Paired Testing Techniques/ 
TDA Method 

Investigative Techniques/ 
TDA Method 

Federal You-Phase / ESS1 

CD = .904 (.032) {.841 to .966} 
INC = .192 (.033) {.127 to .256} 

AFMGQT4,8 / ESS5 

CD = .875 (.039) {.798 to .953} 
INC = .170 (.036) {.100 to .241} 

AFMGQT6,8 / 7 position 
CD = .817 (.042) {.734 to .900} 
INC = .197 (.030) {.138 to .255} 

Event-Specific ZCT / ESS 
CD = .921 (.028) {.866 to .977} 
INC = .098 (.030) {.039 to .157} 

Backster You-Phase / Backster 
CD = .862 (.037) {.787 to .932} 
INC = .196 (.040) {.117 to .275} 

CIT7 / Lykken Scoring 
CD = .823 (.041) {.744 to .903} 

INC = NA 

IZCT / Horizontal2 

CD = .994 (.008) {.978 to .999} 
INC = .033 (.019) {.001 to .069}

Federal You-Phase / 7 position 
CD = .883 (.035) {.813 to .952} 
INC = .168 (.037) {.096 to .241} 

DLST (TES)8 / 7 position 
CD = .844 (.039) {.768 to .920} 
INC = .088 (.028) {.034 to .142} 

MQTZCT / Matte3 

CD = .994 (.013) {.968 to .999} 
INC = .029 (.015) {.001 to .058} 

Federal ZCT / 7 position 
CD = .860 (.037) {.801 to .945} 
INC = .171 (.040) {.113 to .269} 

DLST (TES)8 / ESS 
CD = .858 (.037) {.786 to .930} 
INC = .090 (.026) {.039 to .142} 

Utah ZCT DLT / Utah 
CD = .902 (.031) {.841 to .962} 
INC = .073 (.025) {.023 to .122} 

Federal ZCT / 7 pos.  evidentiary 
CD = .880 (.034) {.813 to .948} 
INC = .085 (.029) {.028 to .141} 

-  

Utah ZCT PLT / Utah 
CD = .931 (.026) {.879 to .983} 
INC = .077 (.028) {.022 to .133} 

- - 

Utah ZCT Combined / Utah 
CD = .930 (.026) {.875to .984} 
INC = .107 (.028) {.048 to .165} 

- - 

Utah ZCT CPC-RCMP Series A / Utah 
CD = .939 (.038) {.864 to .999} 
INC = .185 (.041) {.104 to .266} 

- - 

1 Empirical Scoring System.   
 
2 Generalizability of this outlier result is limited by the fact that no measures of test reliability have been published for this technique.  Also, significant 
differences were found in the sampling distributions of the included studies, suggesting that the samples data are not representative of each other, or 
that the exams were administered and/or scored differently.  One of the studies involved a small sample (N = 12) that was reported in two articles, for 
which the participating scorer was also the technique developer.  One of the publications described the study as a non-blind pilot study.  Both reports 
indicated that one of the six truthful participants was removed from the study after making a false-confession.  The reported perfect accuracy rate did 
not include the false confession.  Neither the perfect accuracy nor the .167 false-confession rate are likely to generalize to field settings.   

 
3 Generalizability of this outlier result is limited by the fact that the developers and investigators have advised the necessity of intensive training 
available only from experienced practitioners of the technique, and have suggested that the complexity of the technique exceeds that which other 
professionals can learn from the published resources.  The developer reported a near-perfect correlation coefficient of .99 for the numerical scores, 
suggesting an unprecedented high rate of inter-scorer agreement, which is unexpected given the purported complexity of the method.  Additionally, 
the data initially provided to the committee for replication studies included only those cases for which the scorers arrived at the correct decision, 
excluding scores from those cases for which the scorers did not achieve the correct decision.  Missing scores were later provided to the committee 
for both the Mangan et al (2008) and Shurani and Chavez (2009) studies.  However, the resulting sampling means were different from those 
reported for both replication studies.  Because of these discrepancies, the statistical analysis was not re-calculated with the missing scores, and the 
reported analysis reflects the sampling distribution means as reported.  Sampling means for replication studies should be considered devoid of error 
or uncontrolled variance. 

 
4 Two versions exist for the AFMGQT, with minor structural differences between them.  There is no evidence that the performance of one version is 
superior to the other.  Because replicated evidence would be required to reject a null-hypothesis that the differences are meaningless, and because 
the selected studies include a mixture of both AFMGQT versions, these results are provided as a generalizable to both versions.  AFMGQT exams 
are used in both multi-facet event-specific contexts and multi-issue screening contexts.  Both multi-facet and multi-issue examinations were 
interpreted with decision rules based on an assumption of criterion independence among the RQs. 

 
5 The AFMGQT produced accuracy that is satisfactory for paired testing only when scored with the Empirical Scoring System.   
 
6 There are two techniques for which there are no published studies but which are structurally nearly identical to the AFMGQT: the LEPET and the 
Utah MGQT.  Validity of the AFMGQT can be generalized to these techniques if scored with the same TDA methods. 

 
7 Concealed Information Test, also referred to as the Guilty Knowledge Test (GKT) and Peak of Tension test (POT).  The data used here were 
provided in the meta-analysis report of laboratory research by MacLaren (2001). 

 
8 Studies for these PDD techniques were conducted using decision rules based on the assumption of criterion independence among the testing 
targets.  Accuracy of screening techniques may be further improved by the systematic use of a successive-hurdles approach. 
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Table 2.  Mean (standard deviation) and {95% confidence Interval} for criterion accuracy profiles 
for all validated PDD techniques combined. 

 Excluding outlier results All included studies 

Number of PDD Techniques  12 14 
Number of Studies 39 45 
N Deceptive 2,067 2,336 
N Truthful  1,802 2,031 
Total N 3,869 4,367 
Number Scorers 280 295 
N of Deceptive Scores 5,840 6,109 
N of Truthful Scores 5,399 5,628 
Total Scores 11,239 11,737 

Percent Correct .869 (.036) 
{.798 to .940} 

.887 (.033) 
{.823 to .951} 

Inconclusive .128 (.030) 
{.068 to .187} 

.114 (.028) 
{.058 to .170} 

Sensitivity .812 (.056) 
{.702 to .923} 

.835 (.051) 
{.734 to .936} 

Specificity .717 (.061) 
{.597 to .838} 

.751 (.058) 
{.638 to .864} 

FN Errors .083 (.038) 
{.008 to .157} 

.072 (.035) 
{.004 to .141} 

FP Errors .144 (.049) 
{.048 to .239} 

.123 (.043) 
{.039 to .208} 

D Inc .105 (.042) 
{.022 to .187} 

.092 (.037) 
{.020 to .165} 

T Inc .151 (.042) 
{.068 to .234} 

.136 (.041) 
{.056 to .216} 

PPV .854 (.049) 
{.757 to .950} 

.874 (.044) 
{.789 to .960} 

NPV .899 (.047) 
{.807 to .990} 

.911 (.043) 
{.827 to .995} 

D Correct .909 (.042) 
{.826 to .992} 

.921 (.039) 
{.844 to .997} 

T Correct .829 (.056) 
{.721 to .938} 

.854 (.049) 
{.757 to .950} 
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 Table 3 shows the criterion accuracy 
profile of the weighted aggregation of PDD 
techniques at the evidentiary, paired testing 
and investigative levels according to the APA 

2012 standards.  Also shown in Table 3 is the 
criterion accuracy profile for evidentiary 
techniques without the results of the two 
outlier techniques.   

 
 
 

Table 3.  Criterion accuracy profiles for evidentiary, paired-testing, and investigative techniques. 
 Evidentiary 

Techniques 
Evidentiary 

w/o Outlier Studies 
Paired-testing 
Techniques 

Investigative 
 Techniques 

Number of Techniques 5 3 5 4 
Number of Studies 21 15 12 12 
N Deceptive 861 592 435 1,040 
N Truthful  776 547 408 847 
Total N 1,637 1,139 843 1,887 
Number Scorers 174 159 56 65 
N of Deceptive Scores 3,297 3,028 1,700 1,112 
N of Truthful Scores 3,098 2,869 1,613 917 
Total Scores 6,395 5,897 3,313 2,029 
Unweighted Average 
Accuracy 

.910 (.027) 
{.857 to .963} 

.903 (.028) 
{.847 to .958} 

.867 (.036) 
{.796 to .938} 

.844 (.039) 
{.767 to .920} 

Unweighted Average 
Inconclusives 

.090 (.029) 
{.032 to .147} 

.095 (.030) 
{.035 to .154} 

.142 (.036) 
{.071 to .213} 

.114 (.028) 
{.060 to .168} 

Sensitivity .843 (.050) 
{.745 to .941} 

.832 (.053) 
{.729 to .935} 

.828 (.051) 
{.728 to .928} 

.802 (.047) 
{.710 to .893} 

Specificity .826 (.054) 
{.721 to .931} 

.816 (.055) 
{.708 to .923} 

.670 (.071) 
{.531 to .809} 

.771 (.073) 
{.627 to .915} 

FN Errors .082 (.033) 
{.018 to .147} 

.089 (.034) 
{.021 to .156} 

.060 (.032) 
{.001 to .123} 

.158 (.042) 
{.076 to .240} 

FP Errors .083 (.035) 
{.014 to .152} 

.090 (.037) 
{.018 to .162} 

.159 (.052) 
{.056 to .261} 

.159 (.070) 
{.022 to .296} 

D Inc .080 (.038) 
{.005 to .155} 

.086 (.041) 
{.004 to .167} 

.112 (.043) 
{.028 to .195} 

.038 (.020) 
{.001 to .077} 

T Inc .099 (.044) 
{.014 to .185} 

.104 (.044) 
{.017 to .191} 

.170 (.058) 
{.056 to .284} 

.073 (.015) 
{.043 to .102} 

PPV .915 (.034) 
{.848 to .982} 

.908 (.037) 
{.836 to .979} 

.847 (.050) 
{.749 to .945} 

.860 (.037) 
{.788 to .933} 

NPV .904 (.042) 
{.823 to .986} 

.898 (.043) 
{.814 to .982} 

.920 (.046) 
{.829 to .999} 

.812 (.082) 
{.651 to .973} 

D Correct .911 (.037) 
{.839 to .983} 

.904 (.039) 
{.828 to .98} 

.932 (.036) 
{.862 to .999} 

.837 (.045) 
{.749 to .924} 

T Correct .908 (.038) 
{.833 to .983} 

.901 (.040) 
{.822 to .980} 

.804 (.064) 
{.678 to .930} 

.827 (.072) 
{.686 to .968} 
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 Figure 18 shows the mean and 
statistical confidence intervals for correct 
decisions and inconclusive results for three 
levels of criterion validity described by the APA 
2012 standards.  Two-way ANOVAs, including 
outlier results, showed a significant 
interaction between criterion status and 
validation category for correct decisions [F 
(1,10896) = 7433.144, (p < .001)] and for 

inconclusive results [F (1,10896) = 3562.384, 
(p < .001)], suggesting that techniques at 
these different categorical levels may handle 
deceptive and truthful cases with different 
effectiveness.  However, post-hoc one-way 
ANOVAs showed there was no significant 
difference in the proportion of correct 
decisions inconclusive results, or errors for 
deceptive or truthful cases. 

 
 
 

Figure 18.  Mean and confidence interval plot for APA validation categories. 
 

 
 
 
 
Evidentiary testing techniques 
 Five PDD techniques were reported to 
produce both sufficiently high levels of 
diagnostic accuracy and low inconclusive 
rates that satisfy the APA 2012 standard 
requirements for evidentiary testing.  Scores 
from 21 surveys and experiments were 
summarized to describe the criterion validity 
of these evidentiary techniques.  Studies that 
support these evidentiary techniques included 
174 scorers who provided 7,407 numerical 
scores for 1,637 confirmed exams, including 
3,821 numerical scores for 861 confirmed 
deceptive examinations and 3,586 numerical 
scores for 776 confirmed truthful 
examinations.   

 
 Table 4 shows the criterion accuracy 
profiles for the five PDD techniques that 
satisfy the APA 2012 requirements for 
evidentiary/diagnostic testing.  Also shown in 
Table 4 are the number of included studies for 
each PDD technique, the total number of 
scored results, reliability along with the mean 
and standard deviations of the average 
deceptive and truthful scores of the included 
studies.  Mean test sensitivity, test specificity, 
and unweighted accuracy have been reported 
at levels that are statistically significantly 
greater than chance (50%) for each of these 
five PDD techniques.   
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Table 4.  Criterion accuracy profiles for evidentiary/diagnostic PDD techniques. 
Technique 
 

Federal 
 You-Phase IZCT* MQTZCT* Utah PLT 

(combined) ZCT ESS 

TDA Method ESS  Horizontal Matte Utah ESS 
Number of Studies 2 3 3 7 6 
N Deceptive 61 86 183 147 384 
N Truthful  61 93 139 138 348 
Total N 122 179 319 285 732 
Number Scorers 11 8 7 8 140 
N of Deceptive Scores 160 86 183 197 2671 
N of Truthful Scores 160 93 136 188 2521 
Total Scores 320 179 319 385 5192 
Mean D -7.512 -21.505 -8.711 -10.885 -10.46 
StDev D 6.184 12.606 2.489 7.878 8.949 
Mean T 6.146 19.626 5.226 9.372 8.219 
StDev T 6.217 4.232 3.479 8.066 8.051 
Reliability - Kappa - -† - .650 0.59 
Reliability - Agreement .900 -† - .960 .950 
Reliability - Correlation - -† .990‡ .910 - 
Unweighted Average 
Accuracy 

.904 (.032) 
{.841 to .966} 

.994 (.008) 
{.978 to .999} 

.994 (.013)* 
{.968 to .999} 

.930 (.028) 
{.875 to .984} 

.921 (.028) 
{.866 to .977} 

Unweighted Average 
Inconclusives 

.192 (.033) 
{.127 to .256} 

.033 (.019) 
{.001 to .069} 

.029 (.015) 
{.001 to .058} 

.107 (.030) 
{.048 to .165} 

.098 (.030) 
{.039 to .157} 

Sensitivity .845 (.052) 
{.742 to .948} 

.977 (.020) 
{.937 to .999} 

.967 (.021) 
{.926 to .999} 

.853 (.049) 
{.757 to .948} 

.817 (.056) 
{.706 to .927} 

Specificity .757 (.064) 
{.633 to .882} 

.946 (.035) 
{.878 to .999} 

.963 (.033) 
{.899 to .999} 

.809 (.056) 
{.699 to .918} 

.846 (.051) 
{.747 to .946} 

FN Errors .034 (.026) 
{.001 to .085} 

.012 (.015) 
{.001 to .041} 

.011 (.021) 
{.001 to .052} 

.051 (.031) 
{.001 to .112} 

.077 (.037) 
{.004 to .151} 

FP Errors .138 (.050) 
{.039 to .236} 

.001 (.005) 
{.001 to .01} 

.001 (.015) 
{.001 to .03} 

.074 (.038) 
{.001 to .148} 

.064 (.034) 
{.001 to .130} 

D INC .128 (.046) 
{.037 to .219} 

.012 (.014) 
{.001 to .040} 

.022 (.001) 
{.022 to .022} 

.096 (.040) 
{.017 to .176} 

.106 (.044) 
{.020 to .192} 

T INC .255 (.044) 
{.170 to .341} 

.054 (.035) 
{.001 to .122} 

.037 (.029) 
{.001 to .094} 

.117 (.046) 
{.027 to .207} 

.089 (.042) 
{.008 to .171} 

PPV .860 (.050) 
{.761 to .958} 

.999 (.004) 
{.991 to .999} 

.999 (.015) 
{.970 to .999} 

.923 (.039) 
{.847 to .999} 

.931 (.038) 
{.857 to .999} 

NPV .957 (.033) 
{.892 to .999} 

.989 (.019) 
{.952 to .999} 

.985 (.021) 
{.944 to .999} 

.938 (.036) 
{.867 to .999} 

.912 (.042) 
{.830 to .993} 

D Correct .961 (.029) 
{.903 to .999} 

.988 (.015) 
{.959 to .999} 

.989 (.021) 
{.948 to .999} 

.944 (.034) 
{.877 to .999} 

.913 (.042) 
{.831 to .996} 

T Correct .846 (.056) 
{.736 to .956} 

.999 (.005) 
{.989 to .999} 

.999 (.015) 
{.969 to .999} 

.916 (.043) 
{.832 to .999} 

.929 (.037) 
{.857 to .999} 

* Outlier results that differ significantly from the normal range of the other techniques.  
  
† No reliability data has been published for any of the studies on the IZCT.    
‡ A correlation coefficient of .990 is an extraordinary and remarkable finding in any field of research, and suggests an extremely low 
rate of disagreement between the numerical scores of blind evaluators using the MQTZCT.  This statistic cannot be found in the 
Matte and Reuss (1989) dissertation paper for the now defunct Columbia Pacific University, but was published in the included Matte 
and Reuss (1989) reprint in Polygraph.  Despite this extremely high correlation of numerical scores from different scorers, 
developers and researchers of the MQTZCT have expressed repeated cautions regarding the lack of generalizability of MQTZCT 
results without intensive proprietary training.  
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 A two-by-five way ANOVA, criterion 
status x technique, for correct decisions 
showed a significant interaction between tech-
nique and case status [F (1,7397) = 8944.964, 
(p < .001)], indicating that these five different 
evidentiary techniques handled deceptive and 
truthful cases differently.   
  
 Post-hoc one-way ANOVAs showed 
that differences in the rate of correct decisions 
for criterion truthful cases were significant [F 

(4,828) = 3.118 (p = .015)], while differences in 
the rate of correct decisions for deceptive 
cases were not significant.  A series of ANOVA 
contrasts showed that differences were 
significant only for the two outlier techniques.  
There were no significant differences when the 
outliers were not included.  Figure 19 shows a 
mean and confidence interval plot for correct 
decisions and inconclusive results of the five 
evidentiary techniques.   

 
 

Figure 19.  Means and confidence intervals for evidentiary techniques. 
 

 
 
 
 
Paired-testing techniques 
 Five techniques were identified as 
providing a sufficient level of accuracy to 
satisfy the APA requirement for paired-
testing.48  Scores from 12 surveys and 
experiments were summarized to describe the 
criterion validity of these paired-testing 
techniques.  Studies that support these 
paired-testing techniques included 56 scorers 
who provided 3,313 numerical scores for 843 
confirmed exams, including 1,700 numerical 
scores for 435 confirmed deceptive 

examinations and 1,613 numerical scores for 
408 confirmed truthful examinations.   
 
 Table 5 shows the criterion accuracy 
profiles for the five PDD techniques that 
satisfy the APA 2012 requirements for paired 
testing.  Also shown in Table 5 are the 
number of included studies for each PDD 
technique, the total number of scored results, 
reliability along with the mean and standard 
deviations of the average deceptive and 
truthful scores of the included studies.  

 
 
 
 
48 All PDD techniques that meet the APA 2012 standard requirement for evidentiary testing also meet the 
requirements for paired-testing and investigative testing. Those PDD techniques that that meet the criterion 
accuracy requirement for paired-testing are also sufficiently valid for investigative testing.  
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Although test sensitivity and unweighted 
decision accuracy is significantly greater than 
chance for all five of these paired testing 
techniques, three of these techniques 

produced test specificity levels that were not 
significantly greater than chance (Backster 
You-Phase/Backster, Federal You-Phase/7-
position, & Federal ZCT/7-position).   

 
 

Table 5.  Criterion accuracy profiles for paired-testing techniques. 

Technique Backster 
You-Phase 

Federal 
 You-Phase Federal ZCT Federal ZCT AFMGQT 

TDA Method Backster 7-position 7-position 7-position 
evidentiary ESS 

Number of Studies 2 2 3 2 3 

N Deceptive 61 61 139 80 94 
N Truthful  61 61 109 80 97 
Total N 122 122 248 160 191 
Number Scorers 8 11 16 16 5 
N of Deceptive Scores 127 160 767 530 116 
N of Truthful Scores 127 160 677 530 119 
Total Scores 254 320 1,444 1,060 235 
Mean D -16.055 -7.195 -8.577 -8.263 -2.960 
StDev D 7.417 5.824 9.018 9.032 4.765 
Mean T 5.216 5.999 7.466 7.852 3.738 
StDev T 10.291 5.893 8.472 9.721 4.104 
Reliability - Kappa - - .570 - - 

Reliability - Agreement - .850 .800 .870 1 
Reliability - Correlation .567 - - - .930 
Unweighted Average 
Accuracy 

.862 (.037) 
{.787 to .932} 

.883 (.035) 
{.813 to .952} 

.860 (.037) 
{.788 to .931} 

.880 (.034) 
{.813 to .948} 

.875 (.039) 
{.798 to .953} 

Unweighted Average 
Inconclusives 

.196 (.040) 
{.117 to .275} 

.168 (.037) 
{.096 to .241} 

.171 (.040) 
{.093 to .249} 

.085 (.029) 
{.028 to .141} 

.170 (.036) 
{.100 to .241} 

Sensitivity .836 (.052) 
{.734 to .938} 

.841 (.050) 
{.742 to .939} 

.858 (.051) 
{.759 to .957} 

.804 (.054) 
{.697 to .911} 

.729 (.065) 
{.603 to .856} 

Specificity .556 (.070) 
{.418 to .694} 

.632 (.069) 
{.497 to .768} 

.581 (.073) 
{.438 to .723} 

.809 (.057) 
{.698 to .920} 

.700 (.063) 
{.577 to .823} 

FN Errors .007 (.012) 
{-.016 to .03} 

.028 (.023) 
{.001 to .073} 

.033 (.029) 
{.001 to .090} 

.110 (.044) 
{.024 to .197} 

.092 (.046) 
{.002 to .182} 

FP Errors .207 (.058) 
{.091 to .322} 

.161 (.051) 
{.061 to .261} 

.188 (.051) 
{.089 to .287} 

.109 (.044) 
{.022 to .196} 

.112 (.047) 
{.02 to .204} 

D INC .156 (.051) 
{.055 to .257} 

.131 (.046) 
{.041 to .221} 

.110 (.044) 
{.023 to .196} 

.087 (.039) 
{.010 to .163} 

.178 (.056) 
{.068 to .289} 

T INC .236 (.059) 
{.119 to .354} 

.205 (.057) 
{.093 to .318} 

.232 (.064) 
{.106 to .358} 

.083 (.040) 
{.003 to .162} 

.162 (.047) 
{.071 to .254} 

PPV .801 (.055) 
{.693 to .909} 

.840 (.053) 
{.736 to .943} 

.838 (.053) 
{.734 to .943} 

.880 (.048) 
{.786 to .974} 

.864 (.058) 
{.751 to .977} 

NPV .987 (.021) 
{.945 to .999} 

.958 (.035) 
{.889 to .999} 

.940 (.046) 
{.851 to .999} 

.880 (.048) 
{.786 to .974} 

.887 (.052) 
{.785 to .989} 

D Correct .991 (.014) 
{.963 to .999} 

.968 (.027) 
{.916 to .999} 

.963 (.033) 
{.898 to .999} 

.879 (.048) 
{.786 to .973} 

.888 (.057) 
{.777 to .999} 

T Correct .728 (.073) 
{.584 to .873} 

.797 (.064) 
{.672 to .923} 

.756 (.067) 
{.625 to .887} 

.881 (.048) 
{.786 to .976} 

.862 (.053) 
{.758 to .967} 
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 Figure 20 shows a mean and 
confidence interval plot for correct decisions 
and inconclusive results of the five paired 
testing techniques.  A two-by-five way ANOVA, 
criterion status x technique, for correct 
decisions showed a significant interaction [F 
(1,3303) = 5891.333, (p < .001)], indicating 

that these five paired testing techniques 
produced different rates of correct decisions 
for deceptive and truthful cases.  Post-hoc 
one-way ANOVAs showed no significant 
differences in the rate of correct decisions for 
criterion deceptive cases or criterion truthful 
cases.   

 
 

Figure 20.  Means and confidence intervals for paired-testing techniques. 
 

 
 
 
 
 A two-by-five way ANOVA, criterion 
status x technique, for inconclusive decisions 
showed a significant interaction [F (1,3303) = 
5891.333, (p < .001)], indicating that these 
five paired-testing techniques produced 
different rates of inconclusive results for 
deceptive and truthful cases.  Post-hoc one-
way ANOVAs showed that differences in 
inconclusive rates were not significant for 
criterion deceptive or criterion truthful cases.   
 
Investigative testing techniques 
 Four PDD techniques produced 
criterion accuracy that satisfies the APA 
requirement for investigative testing.  Scores 
from 12 surveys and experiments were 
summarized to describe the criterion validity 
of these investigative techniques.49  Studies 
that support these investigative techniques 
included 65 scorers who provided 2,029 

numerical scores for 1,887 confirmed exams, 
including 1,112 numerical scores for 1,040 
confirmed deceptive examinations and 917 
numerical scores for 847 confirmed truthful 
examinations.   
 
 Table 6 shows the criterion accuracy 
profiles for the four PDD techniques that 
satisfy the APA 2012 requirements for 
investigative testing.  Also shown in Table 6 
are the number of included studies for each 
PDD technique, the total number of scored 
results, reliability along with the mean and 
standard deviations of the average deceptive 
and truthful scores of the included studies.  
Unweighted decision accuracy and test 
sensitivity has been reported as significantly 
greater than chance for all four of these 
investigative techniques.  Three of these 
investigative techniques, the CIT, and 

 
 
 
49 One of the included studies was a meta-analysis that summarized the results of laboratory studies using the CIT. 
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DLST/TES scored with both the seven-
position and ESS models, produced test 
specificity that was significantly greater than 
chance.  Test specificity for one investigative 

technique, the AFMGQT scored with the 
seven-position model, was not significantly 
greater than chance.   

 
 

Table 6.  Criterion accuracy for investigative techniques. 
Technique CIT/GKT DLST/TES DLST/TES AFMGQT 
TDA Method Lykken 7-position ESS 7-position 
Number of Studies 39 4 4 3 
N Deceptive 666 131 149 94 
N Truthful  404 197 149 97 
Total N 1070 328 298 191 
Number Scorers 39 16 5 5 
N of Deceptive Scores 666 156 174 116 

N of Truthful Scores 404 221 173 119 
Total Scores 1070 377 347 235 
Mean D - -2.126 -2.131 -2.607 
StDev D - 3.959 3.801 4.754 
Mean T - 3.162 3.412 3.114 
StDev T - 3.531 3.153 3.705 
Reliability - Kappa - .760 - .750 
Reliability - Agreement - .806 .840 .965 
Reliability - Correlation - - - .940 
Unweighted Average 
Accuracy 

.823 (.041) 
{.744 to .903} 

.844 (.039) 
{.768 to .920} 

.858 (.037) 
{.786 to .930} 

.817 (.042) 
{.734 to .900} 

Unweighted Average 
Inconclusives 

.001 (.001) 
{.001 to .001} 

.088 (.028) 
{.034 to .142} 

.090 (.026) 
{.039 to .142} 

.197 (.030) 
{.138 to .255} 

Sensitivity .815 (.048) 
{.721 to .910} 

.748 (.062) 
{.626 to .869} 

.809 (.069) 
{.674 to .945} 

.783 (.058) 
{.669 to .896} 

Specificity .832 (.067) 
{.700 to .963} 

.792 (.060) 
{.674 to .909} 

.751 (.031) 
{.691 to .811} 

.538 (.068) 
{.405 to .672} 

FN Errors .185 (.048) 
{.090 to .279} 

.156 (.050) 
{.058 to .255} 

.112 (.057) 
{.001 to .224} 

.079 (.050) 
{.001 to .177} 

FP Errors .168 (.067) 
{.037 to .300} 

.127 (.052) 
{.026 to .229} 

.146 (.027) 
{.093 to .2} 

.203 (.057) 
{.090 to .315} 

D INC .001 (.001) 
{.001 to .001} 

.096 (.041) 
{.016 to .175} 

.078 (.052) 
{.001 to .180} 

.137 (.033) 
{.071 to .202} 

T INC .001 (.001) 
{.001 to .001} 

.081 (.037) 
{.008 to .153} 

.102 (.014) 
{.075 to .130} 

.257 (.049) 
{.160 to .354} 

PPV .889 (.037) 
{.816 to .961} 

.806 (.055) 
{.698 to .914} 

.848 (.041) 
{.767 to .928} 

.79 (.059) 
{.675 to .905} 

NPV .732 (.076) 
{.583 to .881} 

.878 (.054) 
{.772 to .983} 

.870 (.052) 
{.768 to .971} 

.874 (.062) 
{.753 to .996} 

D Correct .815 (.048) 
{.721 to .910} 

.827 (.055) 
{.719 to .935} 

.878 (.067) 
{.746 to .999} 

.908 (.053) 
{.804 to .999} 

T Correct .832 (.067) 
{.700 to .963} 

.861 (.055) 
{.753 to .969} 

.837 (.027) 
{.783 to .891} 

.726 (.066) 
{.597 to .856} 

 
 
 

Polygraph, 2011, 40(4) 244 



Ad Hoc Committee on Validated Techniques 

 Figure 21 shows a mean and 
confidence interval plot for correct decisions 
and inconclusive results of the five paired 
testing techniques.  A two-by-four way 
ANOVA, criterion status x technique, for 
correct decisions showed a significant 
interaction [F (1,2021) = 1320.745, (p <.001)], 

indicating that these four investigative 
techniques differed in their abilities to 
correctly classify deceptive and truthful cases.  
However, post-hoc one-way ANOVAs showed 
no significant differences in the rate of correct 
decisions for criterion deceptive or criterion 
truthful cases.   

 
 

Figure 21.  Means and confidence intervals for investigative techniques. 
 

 
 
 
 A two-by-three way ANOVA, criterion 
status x technique, for inconclusive decisions 
showed a significant interaction [F (1,953) = 
404.177, (p < .001)], indicating that these 
three investigative techniques produced 
different rates of inconclusive results for 
deceptive and truthful cases.  Post-hoc one-
way ANOVAs showed that differences in 
inconclusive rates were not significant for 
deceptive cases, but were significant for 
truthful cases [F (2,478) = 3.418, (p = .034)].  
CIT/GKT results do not include an 
inconclusive category, and this technique was 
not included in the two-way analysis for 
inconclusive results.   
 
Independent and non-independent PDD 
techniques 
 Table 7 shows the criterion accuracy 
profile of four PDD techniques that are 
interpreted with decision rules based on an 
assumption of independent criterion variance 
among the RQs, along with the criterion 
accuracy profile of PDD techniques that are 

interpreted with decision rules based on an 
assumption of non-independence.  Scores 
were summarized from 14 surveys and 
experiments involving PDD techniques that 
are interpreted with an assumption of 
independent criterion variance among the 
RQs.  These studies included 31 scorers who 
provided 1,194 numerical scores for 1,008 
confirmed exams, including 562 numerical 
scores for 468 confirmed deceptive examina-
tions and 632 numerical scores for 540 
confirmed truthful examinations.  Excluding 
outlier results, scores from 24 surveys and 
experiments were summarized to describe the 
criterion validity of PDD techniques for which 
the results are interpreted with decision rules 
based on an assumption of non-independence 
of the criterion variance of the RQs.  These 
studies included 210 scorers who provided 
8,975 numerical scores for 1,791 confirmed 
exams, including 4,612 numerical scores for 
933 confirmed deceptive examinations and 
4,363 numerical scores for 858 confirmed 
truthful examinations.   
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 Excluding outlier results, comparison 
question techniques intended for event-
specific (single issue) diagnostic testing, in 
which the criterion variance of multiple 
relevant questions is assumed to be non-
independent, produced an aggregated decision 
accuracy rate of .890 (.829 - .951), with a 
combined inconclusive rate of .110 (.047 - 
.173).  Comparison question PDD techniques 
designed to be interpreted with the 
assumption of independence of the criterion 

variance of multiple relevant questions 
produced an aggregated decision accuracy 
rate of .850 (.773 - .926) with a combined 
inconclusive rate of .125 (.068 - .183).  The 
unweighted average of accuracy for 
independent and non-independent PDD 
techniques, excluding outlier results, 
produced a decision accuracy level of .869 
(.798 - .940) with an inconclusive rate of .128 
(.068 - .187), as shown in Table 7.   

 
 

Table 7.  Criterion accuracy profile of independent and non-independent PDD techniques. 

 Criterion Independent 
PDD Techniques 

Non-independent 
PDD Techniques 

Non-independent 
Techniques 

with Outlier Results 
Number of Techniques 4 7 9 
Number of Studies 14 24 30 
N Deceptive 468 933 1,202 
N Truthful  540 858 1,087 
Total N 1,008 1,791 2,289 
Number Scorers 31 210 225 
N of Deceptive Scores 562 4,612 4,881 
N of Truthful Scores 632 4,363 4,592 
Total Scores 1,194 8,975 9,473 

Percent Correct .850 (.039) 
{.773 to .926} 

.890 (.031) 
{.829 to .951} 

.896 (.030) 
{.837 to .955} 

Inconclusive .125 (.029) 
{.068 to .183} 

.110 (.032) 
{.047 to .173} 

.106 (.031) 
{.044 to .167} 

Sensitivity .771 (.072) 
{.630 to .911} 

.833 (.052) 
{.731 to .934} 

.840 (.050) 
{.743 to .938} 

Specificity .719 (.047) 
{.626 to .811} 

.765 (.061) 
{.646 to .884} 

.775 (.059) 
{.658 to .891} 

FN Errors .113 (.058) 
{.001 to .226} 

.078 (.033) 
{.013 to .143} 

.074 (.032) 
{.011 to .138} 

FP Errors .144 (.039) 
{.066 to .221} 

.115 (.042) 
{.032 to .197} 

.109 (.041) 
{.029 to .189} 

D Inc .112 (.051) 
{.013 to .212} 

.093 (.041) 
{.012 to .174} 

.089 (.039) 
{.011 to .166} 

T Inc .136 (.031) 
{.076 to .196} 

.127 (.049) 
{.030 to .223} 

.122 (.049) 
{.027 to .218} 

PPV .828 (.059) 
{.712 to .943} 

.886 (.041) 
{.806 to .967} 

.893 (.039) 
{.816 to .969} 

NPV .878 (.049) 
{.782 to .973} 

.906 (.044) 
{.820 to .993} 

.910 (.043) 
{.826 to .995} 

D Correct .873 (.066) 
{.744 to .999} 

.915 (.037) 
{.842 to .988} 

.919 (.036) 
{.849 to .989} 

T Correct .831 (.043) 
{.746 to .915} 

.866 (.049) 
{.770 to .962} 

.873 (.047) 
{.780 to .965} 

Polygraph, 2011, 40(4) 246 



Ad Hoc Committee on Validated Techniques 

 Figure 22 shows the mean and 
statistical confidence intervals for correct 
decisions and inconclusive rates for PDD 
techniques interpreted with decision rules 
based on assumptions of independent and 
non-independent criterion variance, excluding 
outlier results.  Two-way ANOVAs, criterion 
state x independence, excluding outlier 

results, showed a significant interaction for 
correct decisions [F (1,10165) = 2656.637, (p < 
.001)] and inconclusive results [F (1,10165) = 
806.839, (p < .001)].  However, post-hoc 
ANOVAs showed there was no significant one-
way difference in the proportion of correct 
decisions or inconclusive results for criterion 
deceptive cases or criterion truthful cases.   

 
 

Figure 22.  Mean and confidence interval plot for criterion independent and non-
independent (excluding outlier results) PDD techniques. 

 

 
 
 
 

Discussion 
 
 Fourteen PDD techniques (shown in 
Figure 17) meet the requirements of the APA 
2012 standards for test validation.  These 
techniques are supported by published 
descriptions of the protocol for test 
administration and test data analysis, using 
instrumentation representative of that used in 
field practice, and by published and replicated 
empirical support for the criterion accuracy of 
a published method for test data analysis.   
 
 Five PDD techniques have published 
evidence of validity that meets the APA 2012 
requirements for evidentiary testing, including 
unweighted decision accuracy over .900 along 
with inconclusive rates under .200.  These five 
PDD techniques are, in alphabetical order; the 
Federal You-Phase technique scored with the 
Empirical Scoring System (ESS), the IZCT, the 

MQTZCT, the Utah ZCT (including PLT, DLT, 
and CPC-RCMP variants) scored with the Utah 
numerical scoring system, and any variant of 
an event-specific three question ZCT scored 
with the ESS.  Statistical analysis revealed 
two statistical outliers, the IZCT and the 
MQTZCT.  Two-way ANOVAs   indicated that 
there were no significant differences between 
the other evidentiary techniques when the 
outlier results were not included. 
 
 Five other PDD techniques were found 
to produce criterion accuracy that meets the 
APA 2012 standard requirements for paired-
testing, with unweighted decision accuracy 
over .860 along with inconclusive rates under 
.200.  These PDD techniques are, in 
alphabetical order, the AFMGQT when scored 
with the ESS, the Backster You-Phase 
technique scored with the Backster numerical 
scoring system, the Federal You-Phase 
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technique scored with the Federal seven-
position TDA model, and the Federal ZCT 
scored with the Federal seven-position TDA 
model, and the Federal ZCT scored with the 
seven-position TDA model and interpreted 
with evidentiary decision rules.  Although this 
level of validation is intended to serve the 
needs for criterion accuracy in paired-testing 
situations, the majority of PDD examinations 
are not intended for paired testing or 
evidentiary use in courtroom settings.  It is 
therefore inevitable that many field 
examinations may be conducted with the PDD 
techniques in this list though not intended for 
use in courtroom settings.  Although a 
significant interaction was observed between 
criterion status and PDD techniques, 
indicating that different PDD techniques may 
provide subtle differences in accuracy with 
criterion deceptive and criterion truthful 
cases, none of the one-way main effects was 
significant for decision accuracy or 
inconclusive results among the deceptive or 
truthful cases.  The present evidence does not 
support a conclusion that any of these 
techniques provides accuracy that is different 
from the other techniques, and instead 
suggests this group of PDD techniques 
provides overall criterion accuracy of similar 
effectiveness.   
 
 Four additional PDD techniques were 
found to satisfy the APA 2012 standard 
requirements for investigative testing.  These 
four PDD techniques are, in alphabetical 
order, the CIT/GKT, the DLST/TES scored 
with the seven-position TDA method, the 
DLST/TES scored with the ESS, and the 
AFMGQT50 when scored with the seven-
position TDA method.  Although there may be 
subtle differences in the accuracy of these 
techniques with criterion deceptive and 
criterion truthful cases, there were no 
significant main effect differences for decision 
accuracy or inconclusive results among the 
deceptive or truthful cases.  These results 
suggest that this group of PDD techniques 
provides overall criterion accuracy of similar 
effectiveness, and the present evidence does 
not support a conclusion that any of these 

techniques has accuracy different from the 
other techniques. 
 
Outlier results 
 Two outliers were identified: the IZCT 
and the MQTZCT.  Research for both of these 
techniques reported near-perfect accuracy, 
and these results were found to be statistical 
outliers to the distribution of results predicted 
by all other studies on all other techniques, 
including the other evidentiary techniques in 
which these two studies are grouped.  These 
two techniques rely on support from the most 
problematic research of all studies included in 
the meta-analysis.   
 
 One of the two studies included in 
support of the IZCT (Gordon et al., 2005; also 
described by Mohamed et al., 2006) is a very 
small study described in one publication as a 
non-blind pilot study.  The use of pilot studies 
to answer questions about criterion accuracy 
is troublesome.  Additionally, both reports 
indicated that one of the 12 participants in 
the Gordon et al.  (2005) study, a programmed 
innocent participant, made a false-confession 
to the examiner, also the primary author, 
during the pre-test interview.  That participant 
was removed from the experiment, which 
illuminates the non-blind study design.  A 
false confession in field PDD programs would 
not be immediately distinguishable from an 
authentic confession.  In field polygraph 
programs a pre-test confession would be 
viewed as a practical and successful form of 
resolution of the matter under investigation.  
Authentic confessions are regarded as PDD 
successes, and it is therefore necessary to 
regard false-confessions as problems.  In a 
field situation, it would only be later, when 
additional evidence is available, that the 
confession would be identified as an error and 
would be viewed as problematic.   
 
 Inclusion of this error into the study 
results would have resulted in a false-positive 
(i.e., false-confession) rate of .167 and less 
than perfect test accuracy.  Instead, the 
results from the Gordon et al. (2005) study 
were provided without the false confession,

 
 
 
50 Because the Utah MGQT and the LEPET are structurally virtually identical to the AFMGQT, and use the same 
scoring regimen, it is reasonable to generalize the AFMGQT validation findings to these two techniques.  
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along with a reported decision accuracy rate of 
1.000.  It is possible that neither the reported 
decision accuracy rate of 1.000 nor the false 
confession rate of .167 is representative of 
IZCT performance in field settings.  An 
argument could be offered that since this was 
a non-blind pilot study, which was not 
designed to serve as a criterion accuracy 
study, removing errors from the reported 
study result was justified.  Pilot studies like 
this help guide decisions about the funding 
and design of more rigorous research into 
areas such as fMRI or other methods for lie 
detection.  However, the selective exclusion of 
unfavorable data from a study of criterion 
accuracy requires strong justification. 
 
 An additional concern regarding the 
evidence supporting the IZCT is the fact that 
the sampling distributions from the three 
included studies differ significantly.  
Significant differences are the result of several 
possible conditions, including: 1) the samples 
were selected from different populations, 2) 
the IZCT was administered differently to the 
different study samples, or 3) the study 
samples were scored and interpreted with a 
different application of the TDA rules.  It is 
also possible that the observed significant 
differences are the result of a highly selective 
sampling methodology, in which examinations 
are included based on the examiner's or 
investigators judgment of good or confident 
results, such as would occur in the context of 
a direct admission regarding the investigation 
targets.  Over-reliance on confession 
confirmation could have the effect of 
systematically excluding both false-negative 
and false-positive error cases, for which no 
confession would be likely to be obtained.   
 
 Regardless of the reason, deceptive 
and truthful scores were expressed in 
significantly different ways in the three 
different studies on the IZCT.  The meaning of 
these significant differences to this meta-
analysis is that the included studies appear to 
be based on samples that are not 
representative of each other, and it is 
unknown whether one or more of the studies 
is not representative of the population of 
examinees.   
 
 A third problematic concern with the 
IZCT is that none of the published studies 
included any reliability statistics and 

calculations of interrater reliability could not 
be completed from the available data.  The 
absence of reliability statistics does not allow 
estimates of the generalizability of the study 
results to results that would be obtained from 
other examiners or other scorers.  Coupled 
with the significant interaction effects between 
sampling distribution and case status, the 
present evidence is insufficient to support the 
notion that other practitioners would obtain 
scores or results similar to those reported in 
the published studies. 
 
 Studies supporting the generalizability 
of the MQTZCT, the other statistical outlier, 
are limited by some interesting and unique 
factors.  First, the developer of the MQTZCT 
and previous authors themselves seem to 
have cautioned against the generalizability of 
this technique by emphasizing the need for 
intensive and specialized training available 
only from practitioners of the method.  Indeed 
they have asserted that the complexity of the 
technique, and its related psychological 
hypotheses, are such that other trained PDD 
examiners should not reasonably expect to 
learn or properly execute the MQTZCT based 
on information available in the published 
sources.  An emphasis on strict compliance 
with a complex and precise systems of many 
rules gives the impression that the technique 
should be regarded as fragile, non-robust, and 
easily disrupted by even slight departures 
from stipulated procedures.   
 
 A second, equally important concern 
involves the fact that a significant interaction 
was found between sampling distribution and 
case status.  Although one-way differences 
were not significant within the deceptive or 
truthful groups, the significant interaction 
effect indicates that the scores of criterion 
deceptive and criterion truthful cases are 
expressed or interpreted in different ways 
within the sampling distributions of the three 
included studies on the MQTZCT.  In other 
words, the data are not congruent even among 
the studies used to support the MQTZCT.  
This significant interaction suggests the 
possibility that the included studies are based 
on samples that are not representative of each 
other.  It is unknown whether one or more of 
the studies is not representative of the 
population of all examinees, reducing our 
confidence in the potential for generalizability 
of the reported results.   
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 A third concern involving the MQTZCT 
is that the reported reliability coefficient of 
.990 was published in the Matte and Reuss 
(1989) reprint of the dissertation published in 
the journal Polygraph, but cannot be located 
in the original dissertation study for the no 
longer extant Columbia Pacific University.  
This is both unfortunate and concerning 
because the unprecedented high rate of inter-
scorer agreement is unexpected given the 
purported complexity of the method. 
 
 A final confound to the generalizability 
of the results of the included studies on the 
MQTZCT is that the data provided to the 
committee initially included numerical scores 
for only those cases for which the scorers 
achieved the correct result.  Data available to 
the ad-hoc committee did not initially include 
numerical scores for those cases for which the 
scorers achieved erroneous or inconclusive 
results.  Missing scores were later provided to 
the committee for both the Mangan, Armitage 
and Adams (2008) and Shurani, Stein and 
Brand (2009) studies.  However, the resulting 
sampling distribution means, calculated with 
the missing scores, were different from those 
reported for both studies.  Because of these 
discrepancies, the statistical analysis was not 
re-calculated with the missing scores, and this 
analysis reflects the mean scores as reported 
by Mangan, Armitage and Adams (2008), and 
by Shurani and Chavez (2009).  Field data are 
always a combination of diagnostic (i.e., 
controlled or explained) variance and error 
variance (i.e., uncontrolled or unexplained 
variance).  The sampling means reported in 
the Mangan, Armitage and Adams (2008) and 
Shurani, Stein and Brand (2009) studies are 
systematically devoid of error variance.  Given 
that a significant interaction effect was 
observed between sampling distribution and 
case status, the present evidence is 

insufficient to support the generalizability of 
the reported study results. 
 
 Possible mediators of these outlier 
results include the possibility that these 
techniques are simply superior to others.  The 
role of proprietary, personal and financial 
interests, including business relationships 
between technique developers and principal 
investigators, cannot be overlooked, however, 
and the serious methodological and empirical 
confounds surrounding the supporting 
research undermines confidence in the study 
results and reported accuracy of these 
techniques.  From a scientific perspective, 
even well designed research generated by 
advocates of a method who have a vested 
interest in the outcome, and who act as 
participants and authors of the study report, 
does not have the compelling power of 
research not so encumbered by these 
potentially compromising factors.51   
 
 Regardless of what factors contribute 
to these exceptional results, the confounds 
associated with the supporting studies 
undermines confidence that they represent 
the true accuracies.  Expectations that these 
outlier results will generalize to field settings 
should be delayed until more complete 
independent replication studies and extended 
analysis are completed.   
 
Criterion accuracy 
 Excluding outliers, the aggregated 
unweighted accuracy52 of all PDD techniques 
was .869 (.798 - .940), with an unweighted 
inconclusive rate of .128 (.068 - .187).  All 14 
PDD techniques included in this meta-
analysis produced unweighted decision 
accuracy levels that were significantly greater 
than chance.  Excluding outliers, there were 
no significant one-way differences in the 

 
 
 
 
 
51 Questions may arise as to why these studies and techniques were included in the meta-analysis after identifying 
so many serious confounds. The techniques were ultimately included in the meta-analysis because they met the 
more general requirements outlined in the APA Standards of Practice. It was also determined that the meta-analysis 
is more complete, and therefore more helpful and informative to interested readers, with the inclusion of these 
studies and techniques. 
 
52 The unweighted average was considered to be a more conservative and realistic calculation of the overall accuracy 
of all PDD examination techniques. Calculation of the weighted average, or the simple proportion of correct 
decisions, often results in higher statistical findings that are less robust against differences in base-rates and 
therefore less generalizable.  

Polygraph, 2011, 40(4) 250 



Ad Hoc Committee on Validated Techniques 

unweighted decision accuracy of any of the 14 
PDD techniques, and no significant one-way 
differences in correct decisions, inconclusive 
results, or errors for criterion deceptive or 
criterion truthful cases.  Neither were there 
any significant differences in the aggregated 
criterion accuracy of PDD techniques at the 
evidentiary, paired-testing, and investigative 
levels.  Some practical differences were 
observed in the criterion accuracy profiles of 
these techniques.  All five techniques included 
at the evidentiary level produced statistically 
significant effect sizes for both test sensitivity 
to deception and test specificity to truth-
telling.   
 
 At the paired testing level all five 
techniques also produced test sensitivity to 
deception that was significantly greater than 
chance, though only two of these techniques, 
the Federal ZCT scored with the seven-
position evidentiary rules, and the AFMGQT 
scored with the ESS, produced test specificity 
to truth-telling that was significantly greater 
than chance.  Specificity to truth-telling was 
not significantly greater than chance for the 
Backster You-Phase technique with Backster 
scoring, Federal ZCT with seven-position 
scoring or Federal You-Phase with seven-
position scoring.   
 
 For investigative techniques, all four 
techniques produced test sensitivity to 
deception that was significantly greater than 
chance.  Specificity to truth-telling was 
significantly greater than chance for the CIT, 
and the DLST/TES format when scored with 
both the seven-position and ESS models, but 
was not significantly greater than chance for 
the AFMGQT when scored with the seven-
position model.   
 
 Excluding outlier results, published 
and replicated empirical evidence for seven 
CQT formats, intended for event-specific 
diagnostic testing for which the results are 
interpreted using decision rules based on the 
assumption of non-independence of the 
criterion variance of the RQs produced an 
aggregated unweighted accuracy rate of .890 
(.829 - .951) along with an inconclusive rate of 
.110 (.047 - .173).  These techniques are, in 
alphabetical order, the AFMGQT when scored 
with the ESS, the Backster You-Phase 
technique scored with the Backster numerical 
scoring system, the Federal You-Phase 

technique scored with the Federal seven-
position TDA model, the Federal You-Phase 
technique scored with the ESS, the Federal 
ZCT scored with the Federal seven-position 
TDA model, the Federal ZCT scored with the 
seven-position TDA model and interpreted 
with evidentiary decision rules, the Utah ZCT 
(including PLT, DLT, and CPC-RCMP variants) 
scored with the Utah numerical scoring 
system, and any variant of an event-specific 
three-question ZCT scored with the ESS.  
 
 Published and replicated empirical 
evidence exists for four PDD techniques that 
are interpreted with decision rules based on 
the assumption of independent criterion 
variance among the RQs.  These techniques 
produced an aggregated unweighted accuracy 
level of .850 (.773 - .926) with an inconclusive 
rate of .125 (.068 - .183).  In alphabetical 
order, these techniques are: the DLST/TES 
scored with the seven-position TDA method, 
the DLST/TES scored with the ESS, the 
AFMGQT when scored with the seven-position 
TDA method, and the AFMGQT when scored 
with the ESS.   
 
 Despite these observed and practical 
differences, excluding outlier results, no 
significant differences were found for decision 
accuracy or inconclusive results among the 
PDD techniques that satisfy the requirements 
of the APA 2012 standards.  Similarly no 
significant differences were found for decision 
accuracy or inconclusive results for PDD 
techniques interpreted with the assumption of 
independence or non-independence among 
the RQs.   
 
 Not all techniques reviewed possessed 
sufficient empirical support to meet the APA 
standards for inclusion.  Some named PDD 
techniques were found to lack any published 
evidence of support that could be used to 
calculate the sampling distributions, reliability 
and criterion accuracy profiles needed for 
inclusion in this meta-analysis; these are 
listed in Appendix F.  Appendix G provides a 
summary of published studies that could not 
be included in the meta-analysis.  Appendix H 
contains a description of techniques for which 
there exists a single un-replicated study that 
met the requirements for inclusion in this 
meta-analysis.  These techniques could not be 
included in the meta-analysis as the APA 
Standard requires a minimum of two 
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published studies.  Appendix I lists those PDD 
techniques found to have published and 
replicated evidence of support, but the 
reported criterion accuracy did not satisfy the 
validity requirements of the APA 2012 
standards.   
 
 PDD techniques that make use of the 
three-position TDA model are not included in 
the meta-analysis and are therefore not 
included in Table 1.  The criterion accuracy 
profiles of PDD techniques that make use of 
the three-position TDA model are shown in 
Appendix I.  The unweighted decision 
accuracies were significant for all of the 
techniques based on three-position TDA 
methods, but not equal for the deceptive and 
truthful cases.  All techniques that employed 
three-position TDA methods consistently 
exceeded the 2012 limit for inconclusive 
decisions (20%).  Because criterion accuracy 
rates for techniques with three-position TDA 
did not differ significantly from seven-position 
criterion accuracy, an initial analysis with the 
three-position TDA method may be considered 
acceptable if inconclusive results are resolved 
via subsequent analysis with a TDA method 
that provides both accuracy and inconclusive 
rates that meet the requirements of the APA 
2012 standards. 
 
 Some readers will note that two 
versions exist for the AFMGQT with minor 
structural differences between them.53  There 
is no evidence to suggest that the performance 
of one version is superior to the other.  Con-
sidering that rigorous and replicated evidence 
would be required to reject a null-hypothesis 
that the differences are meaningless, and 
considering that the included studies include 
a mixture of both AFMGQT versions, these 
results are provided as generalizable to both 
versions of the AFMGQT. 
 
 Two widely used and recognizable 
techniques, the LEPET and the Utah MGQT 
(four-question version of the Utah technique), 
were not included in the meta-analysis 
because no published studies could be located 
in support of these techniques.  However, both 

of these PDD techniques are structurally 
nearly identical to the AFMGQT.  We can find 
no reason why validation data for AFMGQT 
cannot be generalized to these techniques if 
scored with the same TDA methods.   
 
Comparison With Previous Systematic 
Reviews 
 We did not test the level of significance 
of the difference between the present accuracy 
estimations with those of the OTA (1983), 
though it can be easily seen that the .847 
mean accuracy rate of field studies is outside 
the 95% confidence interval (.865 to .977) for 
PDD techniques that meet the APA 2012 
requirements for evidentiary testing.  This 
observed difference is most likely due to the 
exclusion of results from studies that do not 
conform to recognizable field practices, and to 
the exclusion of results of PDD techniques 
that do not produce satisfactory results 
according to the APA 2012 standards of 
practice.  There is little justification for use in 
field practice, and therefore little justification 
for inclusion into accuracy estimations, of 
PDD techniques that have been supplanted by 
more effective methods.  Inclusion of arcane or 
substandard methods into accuracy 
estimation would be the equivalent of 
attempting to answer an automobile industry 
question regarding corporate fuel economy 
while including all makes and models from 
the 1960s and 1970s gas-guzzling era into 
calculations of present-day economy.  
Techniques which produce substandard and 
unsatisfactory criterion accuracy were 
therefore excluded from the meta-analysis.   
 
 These results are consistent with the 
results of Honts and Peterson (1997), Raskin 
and Podlesny (1979), Abrams (1977; 1989), 
and Ansley's (1990) findings regarding blind 
evaluation of PDD test data.  Results of this 
meta-analysis are also consistent with the 
results of the more recent National Research 
Council (2003) who reported an accuracy rate 
of laboratory studies as .860 along with an 
aggregated rate of .890 for field studies, using 
studies that met their selection criteria.  
Because the present analysis includes only 

 
 
 
53 The AFMGQT is used in both multi-facet investigations of known incidents and multi-issue screening contexts. 
Both types of exams, muti-facet and multi-issue, are interpreted with decision rules based on the assumption of 
independent criterion variance among the RQs. 
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techniques as they are documented and used 
in field settings, we suggest that the present 
results provide a more helpful and practical 
answer to PDD professionals, program 
managers, and professional consumers of 
PDD results who are faced with the need to 
make evidence-based decisions regarding the 
selection and field use of presently available 
PDD techniques.   
 
 These results are more conservative 
than those reported by Ansley (1983; 1990) 
and those of Abrams (1973), which warrants 
further discussion.  It is unlikely that the PDD 
test has become less accurate during the last 
three decades.  A more realistic possibility is 
that the samples included in the early 
literature reviews by Ansley were more 
vulnerable to overestimation of test accuracy 
as a result of sample selection methodology.  
Ansley (1990) stated that court decisions and 
evidence are sometimes unreliable, and 
expressed a preference for confession 
confirmation of PDD examination results.  
Over-emphasis on confession confirmation 
includes the potential for unintended 
systematic exclusion of false-negative and 
false-positive errors, both of which conditions 
are unlikely to lead to a confession, and 
therefore the confirmation criterion.  
Confessions themselves are the result of a 
non-random decision to pursue further 
discussion with and disclosure from the 
examinee.  If the decision to pursue a 
confession is based in part on the results of a 
polygraph exam, then confirmation via 
confession is non-independent from the test 
result and therefore self-fulfilling.   
 
 The impact of these methodological 
issues could be sampling distributions that 
inflate PDD test accuracy.54 This phenomenon 
may not be limited to confirmation via 

confession; all field samples that are selected 
through the availability and quality of 
confirmation data are potentially non-random 
and non-representative.  This same concern, 
regarding the non-independence of 
confirmation data, applies to investigation 
results and judicial outcomes that are based 
in part on the information resulting from a 
polygraph exam.  It is possible that this 
phenomenon underlies the general trend in 
the literature in which the results of PDD field 
studies have generally outperformed the 
results of laboratory experiments.55  Despite 
potential or observed sampling differences 
between field and laboratory studies, the NRC 
(2003) found no significant differences 
between the results of high quality field and 
laboratory studies.   
 
 Results of this meta-analysis are 
consistent with the systematic review of 
Crewson (2003) regarding the accuracy of 
diagnostic polygraphs.  However, these results 
depart from Crewson's conclusion regarding 
screening polygraphs.  The accuracy rate 
found for screening polygraphs in this meta-
analysis was higher than that reported by 
Crewson, and the difference is statistically 
significant (t [1008] = .002).  While the exact 
cause of this difference cannot be known from 
the present data, we note that the studies and 
techniques used by Crewson could not be 
included in this meta-analysis.  Four of the 
screening studies reported by Crewson 
involved the Relevant-Irrelevant technique 
(Ansley, 1989; Brownlie, Johnson & Knill, 
1997; Honts & Amato, 1999; Jayne, 1989), 
and the remaining study involved the Reid 
Technique.  Included studies pertaining to 
criterion independent screening polygraphs 
were not available at the time of Crewson's 
review of the published scientific literature. 

 
 
 
 
 
 
54 A possible example of this phenomenon can be seen in Mangan et al., (2008) who reported the results of a survey 
of the confession-confirmed test results of one experienced examiner.  The reported results were 100% accurate, a 
finding in accord with what would be expected to arise from a confession-based selection bias. 
 
55 An alternative explanation would hold that the difference is the result of differences in ecological and external 
validity of the test circumstances. These hypotheses have not been thoroughly evaluated and it would be unwise to 
attempt to reach any conclusion with the current state of understanding. The NRC (2003) reported that this trend is 
not inconsistent with experience in other fields of testing and science and should be the focus of future research.  
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Moderators and Mediators 
 There was no indication that the study 
results were a function of, or influenced by, 
sample sizes.  Results were not coded for 
examinee characteristics, including age, 
gender, ethnicity, culture, education, or socio-
economic status, nor were the studies coded 
for their quality or methodology.  Sample 
results based on examinees who were subject 
to some form of experimental manipulation 
(e.g., medications, fatigue, chronic physical or 
chronic mental health problems, level of 
functioning, countermeasure training or 
instructions, etc.) were not included, and 
these factors were not evaluated. 
 
 Excluding outliers, no significant 
differences were found in the criterion 
accuracy of PDD techniques suitable for 
evidentiary testing, paired testing, and 
investigative testing.  This suggests that these 
categorical distinctions are arbitrary and 
therefore meaningless in a scientific sense.  
However, the value of standardized 
requirements for test precision becomes 
clearer when considering policy decisions that 
emphasize or require the use of evidence-
based methods and restrict the use of un-
validated or experimental methods.  The 
scientific value of categorical distinctions 
becomes more obvious when considering the 
difficulty in answering questions about the 
scientific accuracy, and the complications that 
result from the inclusion into accuracy 
estimates of less accurate and arcane 
methods that have been supplanted or 
replaced by more effect modern alternatives.  
Ethically, it is difficult to imagine some 
justification, when decisions affect individual 
lives, community safety and national security, 
for the use of methods which the scientific 
evidence has shown to be sub-optimal or sub-
standard. 
 
 Comparison of accuracy rates for PDD 
techniques interpreted with the assumption of 
criterion independence versus non-
independence showed no significant 
differences in decision accuracy.  However, a 
significant interaction effect for inconclusive 
results suggests there may be subtle 
differences in inconclusive rates for these 

types of exams.  This would seem to suggest 
that the selection of different examination 
strategies, involving independent or non-
independent RQs, is a practical matter that 
should be determined by the needs of the 
testing circumstances. 
 
Ancillary Analysis 
 One ancillary analysis was completed.  
Results were calculated for CQT formats with 
the exclusion of those studies that did not 
satisfy a more rigorous set of selection criteria.  
First, PDD techniques were excluded from the 
ancillary analysis if both test sensitivity to 
deception and test specificity to truth-telling 
were not both statistically significantly greater 
than chance.  This resulted in the exclusion of 
the AFMGQT, Federal ZCT, and Federal You-
Phase techniques when these are scored with 
the seven-position TDA model, in addition to 
the Backster You-Phase technique.  Statistical 
outliers, not accounted for by the available 
evidence, were also excluded.  This resulted in 
the exclusion of the IZCT and MQTZCT and 
several studies that were seriously 
confounded.  Exclusion of techniques for 
which there is no published statistics 
describing test reliability also resulted in the 
exclusion of the IZCT.  Similarly, PDD 
techniques and studies were excluded if there 
were significant interaction or main effect 
differences between the sampling 
distributions, indicating that the sample 
distributions are not representative of each 
other.  This also resulted in the exclusion of 
the IZCT and MQTZCT.  Studies were also 
excluded if statistical descriptions of the 
sampling distributions were not available or 
could not be calculated from the available 
data.  This resulted in the removal of two 
studies on the DLST (Research Division Staff, 
1995a; 1995b), one study on the AFMGQT 
(Senter, Waller & Krapohl, 2008), and two 
studies on the MQTZCT (Shurani, Stein & 
Brand, 2009; Shurani, 2011).   
 
 CQT formats retained for ancillary 
analysis produced a combined decision 
accuracy rate of .898 (.840 - .955) and an 
inconclusive rate of .092 (.033 - .150)56 for 
PDD techniques interpreted with decision 
rules based on an assumption of 

 
 
 
56 Calculated as the weighted average of unweighted decision accuracy and the unweighted inconclusive rate. 
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non- independence of the criterion variance of 
the RQs.  PDD techniques interpreted with 
decision rules based on an assumption of 
independent criterion variance produced a 
decision accuracy rate of .857 (.782 - .932) 
and an inconclusive rate of .117 (.058 - .177).  
The aggregated decision accuracy rate for all 
studies and PDD techniques included in the 
ancillary analysis was .883 (.817 - .950) with 
an inconclusive rate of .116 (.056 - .175).57  
Two-way ANOVAs showed that neither main 
effect nor interactions were significant when 
comparing the decision accuracy for the 
ancillary analysis with that of the entire meta-
analysis.  The interaction effect was 
significant for inconclusive results [F (1,1992) 
= 17.335, (p < .001)].  Inconclusive rates were 
slightly higher for truthful cases with non-
independent techniques, and slightly higher 
for deceptive cases with criterion independent 
PDD techniques.  Post-hoc ANOVAs showed 
that none of the one-way differences were 
significant, indicating that these small 
differences are unlikely to be noticed by field 
examiners.   
 
 One-way ANOVAs showed that the 
results of the ancillary analysis did not differ 
significantly from the results of the entire 
meta-analysis for correct decisions [F (1,5471) 
= 0.08, (p = 0.777)] or inconclusive results [F 
(1,5471) = 0.08, (p = 0.777)].  This indicates 
that the use of more rigorous study selection 
requirements would be unlikely to produce  
meta-analytic results that differ from the 
results of this study.   
 
Limitations 
 Two obvious limitations pertain to this 
analysis.  First, studies were not coded for 
field and laboratory studies and no attempt 
was made to investigate any effects from 
differences in study design.  Instead, field and 
laboratory results were included with equal 
consideration and the results of all studies 
were combined regardless of design.  
Secondly, there was no attempt to investigate 
decision accuracy at the level of the individual 
questions for any of the included PDD 
techniques.  Related to this second confound 
is the fact that the results of studies involving 

the DLST/TES and AFMGQT PDD were 
achieved using decision rules that are based 
on an assumption of criterion independence 
among the RQs.  Generalizability of the results 
of this meta-analysis may depend, in part, on 
the correctness of this assumption.   
 
 Some of the included studies are 
impaired by obvious research confounds, the 
most noticeable of which is that some samples 
were selected with an emphasis on examinee 
confession as a central feature of the criterion.  
Another important confound, observed in 
some of the included studies, was that the 
primary author was also the developer of a 
PDD technique for which there exists some 
form of proprietary, or financial interest.  
Indeed, it would appear that one of the 
markers for these kinds of studies (and typical 
of advocacy research elsewhere) is that the 
reported near-perfect accuracy demonstra-
tions are statistical outliers to the distribution 
of results from less confounded studies. 
 
 The absence of critical information and 
critical commentary in some included study 
reports gives the impression of a file-drawer 
bias in which less than favorable results are 
not submitted for publication.  Another ver-
sion of this problem seems to have occurred in 
the context of this meta-analysis, in which 
some of the study data initially provided to the 
committee, and some of the published 
sampling means, included only those results 
for which the scorers achieved the correct 
results, initially withholding the results of 
inconclusive and error cases.  The result of 
this is that published sampling means for 
some studies are systematically devoid of 
error or uncontrolled variance and must 
therefore be considered not generalizable.   
 
 Confounds related to individual 
studies can complicate the meaning and 
interpretation of the results of the meta-
analysis.  These concerns represent an 
example of the value and need for scientific 
rigor and independence when evaluating the 
effectiveness of PDD and lie detection 
methods.  Study selection and inclusion rules 
for the meta-analysis were intended to be as

 
 
 
57 Calculated as the unweighted average of all studies included in the ancillary analysis. 
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inclusive as possible, yet maintain a level of 
scientific rigor.  To reduce the impact of these 
confounds on the meta-analysis, aggregated 
results have been provided both with and 
without outlier results. 
 
 Another confounding issue with some 
studies is that the level of education, training 
and knowledge regarding psychological, 
physiological and testing principles may be 
significantly greater for participating 
examiners than for most field examiners.  
Most blind scoring studies of PDD accuracy 
involve highly experienced experts.  Studies of 
the ESS have been an exception to this trend, 
making use of inexperienced examiners and 
scorers, and recent studies by Honts and his 
colleagues have involved students trained to 
collect the study data.   
 
 Meta-analysis always involves the 
imposition of study selection rules, and it is 
always possible that a meta-analysis based on 
a different set of inclusion criteria would lead 
to different results.  All studies in this 
analysis were regarded equally if they met the 
publication requirements and provided 
sufficient information to evaluate the criterion 
accuracy and reliability or generalizability of 
the study results.  Qualitative requirements 
for inclusion in this study pertained only to 
whether included studies satisfactorily 
represented field testing instrumentation and 
components, and satisfactorily represented a 
PDD technique for which a published 
description exists for the test question 
sequence and method for test data analysis.  
Meta-analytic weighting values were assigned 
according to the sample size and number of 
scorers for each study, though there were no 
obvious effects related to sample size.  
Although previous statistical analyses have 
not identified any significant differences in the 
results of field and laboratory studies, it is 
possible that meta-analytic results would be 
slightly different if the included studies were 
coded and weighted for other dimensions, 
including study quality, design, sampling 
methodology, proprietary interests, or 
inclusion of the primary author as a study 
participant.   
 

 Another limitation of this analysis is 
that none of the included studies involved 
juvenile examinees.  As a result, a 
conservative evaluation of the present results 
would suggest that our present knowledge-
base can be considered applicable only to 
physically and mentally healthy adults of 
normal functional characteristics.  A more 
generous interpretation would recognize that 
there is little difference between adults and 
older juveniles in terms of physiology as 
measured or utilized by modern polygraph 
sensors and little difference in the 
psychological bases for polygraph reactions 
between adults and older, developmentally 
mature, juveniles.  Generalizing these results 
to persons who are known outliers compared 
to the expected distribution of persons from 
the normative population (i.e., persons whose 
functional characteristics are outside the 
normal range) should be done with great 
caution. 
 
 Some of the included studies lacked 
complete information, though it was possible 
to calculate the reliability, sampling 
distributions, and the dimensional profile of 
criterion accuracy from raw data that was 
provided to the ad hoc committee.  Sample 
data were not available for some studies, 
notably those from the U.S. Government.  
Those studies include the development and 
validation studies on the TES (DLST) and the 
AFMGQT techniques.  These studies did 
report reliability and accuracy data that was 
sufficient to include them in the meta-
analysis, and all of these studies have been 
replicated independently. 
 
 An obvious limitation of this meta-
analysis is that it did not include the results 
of computerized scoring algorithms.   
 
 One other issue deserves mention.  
The principal investigator for this meta-
analysis was also the primary author of a 
number of included studies.58  The committee 
was aware that his research was significantly, 
and at times solely, involved in studies that 
were proffered to validate some of the included 
techniques.  Some of these techniques 

 
 
58 Mr. Nelson has no financial, proprietary or personal interest in any of the PDD techniques or methodologies 
included in this meta-analysis. 
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would not have been included without these 
studies.  As such, it was the responsibility of 
the committee to weigh his judgments against 
factors that may have diminished his 
independence.  This was of vital concern, 
inasmuch as a bias in study selection or data 
analysis would seriously compromise the 
integrity of the final report.  Upon closer 
scrutiny, reservations regarding these two 
potentially conflicting roles (principal author 
of the meta-analysis and author of studies 
included in the meta-analysis) were mitigated 
by the lack of any apparent personal interests 
in the outcomes of those studies and his 
limited participatory role in any study (never 
having conducted or scored any of the 
examinations).  His published or pending 
studies did not reveal any discernible pattern 
of preference for or against particular 
polygraph techniques.  Finally, all decisions 
for study inclusion were made collectively 
among the committee members based on the 
merits of the research: no single committee 
member had absolute authority to exclude or 
include a given study.  While reasonable 
individual opinions may differ in some parts of 
this report, the committee took deliberate care 
to ensure that personal interests among those 
in the committee would not be cause for 
criticism of the report.  Full disclosure of the 
relationship between the principal author of 
this report and his research is provided here 
to meet the standard ethical obligation in 
scientific reports. 
 
Recommendations 
 Because no significant differences were 
found among the 14 PDD techniques included 
in this meta-analysis, no attempt should be 
made to describe these techniques in terms of 
a rank order regarding effectiveness.  
Available evidence does not support any PDD 
technique as superior to others.  Attempts at 
establishing any hierarchy of efficacy are 
therefore unwarranted.  Instead, less attention 
should be given to named PDD techniques 
and meaningless differences in PDD test 
formats.  More emphasis should be given to 
test construction details for which there is 
replicated evidence of their contribution to 
criterion accuracy.  More emphasis should be 
given to the important practical and decision 
theoretic differences in PDD techniques for 
which the RQs are interpreted as independent 
or non-independent.   
 

 One practical area of needed research 
involves the generalizability of normative data 
and accuracy estimates for PDD techniques 
interpreted with the assumption of criterion 
independence, including both multi-facet and 
multi-issue exams.  Another practical area of 
needed research involves the use of DLCs with 
additional PDD test formats.   
 
 Continued research and improvement 
is needed for all PDD techniques, and these 
improvements should be fully integrated into 
both training and field practices.  Additional 
studies should be completed to increase the 
knowledge base regarding moderator variables 
such as examinee characteristics (e.g., 
juveniles, older persons, persons with mental 
illness, and persons with medical health 
complications) in addition to crime details or 
characteristics that lead to the most effective 
use of PDD examinations.  Additional research 
is needed in screening examinations, 
including studies pertaining to the decision 
theoretic complexities inherent to 
examinations constructed with multiple 
independent targets.  Researchers should 
continue to increase their use of Monte Carlo 
models and other statistical methods that can 
be used to provide answers to complex 
research problems that are difficult to 
investigate through other methods.  Results of 
Monte Carlo studies should be compared to 
those from live experiments from both field 
and laboratory settings. 
 
 A number of mediator variables have 
been suggested as having a significant effect 
on the accuracy of the PDD exam, and some 
of these involve complex psychological and 
linguistic assumptions that may or may not 
be fully testable.  Untestable hypotheses 
should be discarded in favor of testable ones, 
and additional research should be conducted 
to understand the merits of procedural and 
structural hypothesis that have been 
suggested as related to test accuracy.  
Evidence from scientific studies should 
become a standing expectation, and 
developers and practitioners of PDD exams 
should resist the temptation to include 
authority-based and anecdotal theories which 
have not been tested. 
 
 Increased research standards are 
needed, including requirements for 
transparency and statements of interest from 
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all authors and participants.  More 
importantly, because research on PDD test 
effectiveness is a process of testing the test, 
primary authors should be required to refrain 
from also functioning as a study participant.  
It is especially important, when the primary 
author is also the PDD technique developer or 
lacks independence due to a financial or 
business relationship with the developer, that 
the research data and methodology be 
subjected to rigorous objective and external 
review before a profession or the community is 
encouraged to rely on the research results.   
 
 Researchers should be required to 
provide statistical descriptions of the sampling 
distributions.  This will facilitate more effective 
comparison of sampling distributions, and will 
increase the ability to evaluate and 
understand the representativeness and 
generalizability of study results.  Just as the 
results of single un-replicated studies are of 
little actual value to meta-analytic research, 
the results of studies that employ a single 
expert scorer are of little actual value to the 
profession.  Researchers should be 
encouraged or required to use multiple scorer 
participants of varied training and experience.  
Both examiners and examinees should be 
randomly selected whenever possible.  This 
will increase the ability to study and 
understand the generalizability of PDD 
methods. 
 
 Some studies included in the meta-
analysis are not adequately identified 
regarding the type of study, and the effect is 
potentially misleading for the profession.  Pilot 
studies and surveys should be clearly 
identified as such, and should not be included 
in future systematic reviews or meta-analysis 
of criterion accuracy.  Criterion studies should 
also be clearly identified from studies designed 
to evaluate moderator or mediator variables or 
questions of construct and causality. 
 
 Reliability statistics should be required 
for all studies, unless precluded by the study 
design (e.g., computer algorithm or simulation 
studies).  Primary authors should be required 
to make all raw data and numerical scores 
available for review and extended analysis.   
 
 The results of computerized statistical 
TDA algorithms should be included in future 
studies of this type.  The use of computers 

and statistical decision theory is still not 
common in TDA methods for PDD exams.  
Instead, TDA methods in field use emphasize 
manual scoring methods with integer-level 
and rank-level precision that should be 
considered blunt and unreliable compared to 
the precision and reliability that can be 
obtained via automated measurement and 
statistical analysis.  There is a growing basis 
of evidence that indicates that computer 
algorithms can be equally or more effective 
than manual TDA methods as long as the data 
are of satisfactory quality.  Because PDD 
examination results may play a decision 
support role in matters that affect individual 
lives, community safety and national security, 
the developers of computer algorithms should 
be required to provide complete descriptions 
of the operational procedures, in addition to 
the evaluation criteria, data transformation 
and aggregation methodology, normative data, 
and statistical basis in decision theory, signal 
detection theory, signal discrimination theory, 
regression analysis or machine learning.   
 
 Continued development and 
refinement of PDD testing methodologies is 
needed.  PDD testing procedures have 
changed little over the past decade.  
Development efforts during this time have 
focused on improvements to test data analytic 
methods, including decision rules (Senter, 
2003; Senter & Dollins, 2002; 2004; 2008), 
statistical algorithm development (Nelson, 
Krapohl & Handler, 2008), numerical 
transformations (Krapohl, 2010; Nelson, 
Krapohl & Handler, 2008; Nelson et al., 2011), 
and an increased use of normative data to 
calculate error rates and optimal decision 
cutscores (Krapohl, 2010; Nelson & Handler, 
2010; Nelson, Krapohl & Handler, 2008; 
Nelson et al., 2011).  Additional research and 
more detailed investigation and comparison of 
numerical transformation models is needed, 
including seven-position, three-position, ESS, 
rank-order transformation methods, those of 
computer algorithms, and the application of 
these transformations to examinations 
constructed from independent and non-
independent examination targets. 
 
 PDD component sensors have changed 
little for several decades.  This may be a mixed 
blessing.  Although critics may point to this as 
a stagnation of research and development, 
there is a considerable published knowledge 
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base supporting and describing the 
effectiveness of the presently used array of 
PDD component sensors.  It would be 
premature to abandon that knowledge base in 
an attempt to satisfy a collective hunger for 
new methods.  Any replacement of the 
presently used component sensors must be 
accompanied by published and replicated 
evidence that the data and information 
provided by the new sensors is as good as, or 
better than, the data and information from the 
presently used sensors.  Additionally, the use 
of new and improved sensors will face a 
substantial and non-trivial burden of 
developing and demonstrating the 
incorporation of new data into new or existing 
normative data and new or existing structural 
decision models.  Despite these general 
cautions about the replacement of PDD 
components and physiological measures, it is 
also clear that the PDD test remains imperfect 
and in need of continued advancement.  PDD 
test methods will not be improved without 
replacing less effective methods and 
techniques with more effective ones.   
 
 To give greater confidence in the 
effectiveness of the IZCT and the MQTZCT (or 
any proprietary methods59), they should be 
subject to replication by independent 
researchers, who did not develop the 
techniques, have no business relationship 
with the developers, did not conduct the 
exams, analyze the data, or report the findings 
at the time of the exams.  All raw data and 
numerical scores should be made available for 
extended analysis.  If these techniques are 
inherently superior to others, there should be 
no great difficulty in confirming this through 
high-quality independent research. 
 
 Finally, this meta-analysis should be 
repeated at some future time, with the 

inclusion of new and emerging information.  
Future meta-analytic studies should code and 
evaluate for moderators such as examiner 
characteristics, examinee characteristics, and 
mediators such as study quality, financial 
interests, and other possible mediators.   
 
Conclusions 
 Results of this meta-analysis show 
that a number of studies are of satisfactory 
rigorous quality to provide a basis of empirical 
support describing the generalizability of an 
array of PDD techniques at criterion accuracy 
levels that significantly exceed chance 
expectations.  Although somewhat arbitrary, 
the APA 2012 standards of practice and 
requirements for test accuracy are helpful to 
the profession.  The goal of professional 
standards is to promote the use of effective 
methods, and discourage the use of less 
effective and unproven methods.  Fourteen 
PDD techniques were found to be supported 
by multiple published studies and to satisfy 
the requirements of the APA 2012 Standards 
of Practice.  Normative data are available for 
each of these 14 PDD techniques.  We note 
that despite the imperfections of the 
polygraph, the NRC (2003) reported that none 
of the potential new technologies was ready to 
replace the polygraph, and this condition 
appears not to have changed at the present 
time.   
 
 APA standards do not themselves 
impose qualitative or methodological 
requirements for scientific evidence,60 and no 
quantitative requirements are stated beyond 
the requirement for two publications that 
indicate certain levels of precision for 
examination decisions.  Herein rests a 
potential weakness of the APA standards: a 
simplistic interpretation of the requirements 
suggests that anyone could press ink onto

 
 
 
59 In fairness to the developers of these methods, every “lie detection” method in the past 100 years that was 
researched by the developer or by an enthusiastic user evaluating his or her own examinations has reported 
accuracy approaching perfection. It is one of the hallmarks of advocacy research in all fields, not just lie detection. 
The trend includes Marston’s discontinuous blood pressure technique, Summer’s Pathometer in the 1930s, MacNitt 
with the Relevant-Irrelevant technique in the 1940s, Lykken’s GKT, Farwell’s “Brain Fingerprinting,” and the 
Computer Voice Stress Analyzer. In each case the authors reported stellar accuracy, usually greater than 99%. In all 
these cases, however, subsequent research was either absent or resulted in accuracies significantly lower than the 
original reports. 
 
60 The APA has adopted a standard for research, which can be found online at www.polygraph.org and printed in the 
journal Polygraph. 
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paper two times in self-published volumes, 
claiming perfect or near perfect accuracy, and 
subsequently claim compliance with the APA 
standards for test validation at the highest 
categorical level – for evidentiary testing.  
While this would be viewed by scientific 
thinkers with some skepticism, the example 
illustrates the need in meta-analytic research 
for the definition of more rigorous study 
inclusion and exclusion criteria.  Just as not 
all evidence is good evidence, not all 
publications are useful.  Publication itself is 
not an endorsement of fact, and merely 
indicates that editors and reviewers agreed 
that the work would be of some interest to the 
profession. 
 
 Nothing in this document should be 
taken to suggest that we presently know 
everything we need to know, or everything 
there is to know, about PDD testing.  There is 
always more to learn and there is always a 
need for continued research.  More 
information will undoubtedly become available 
in the future, and it is incumbent on 
professionals to continue to incorporate 
practices based on new and improving 
evidence from high quality scientific studies.  
To do otherwise is to subject the future of the 
profession to opinion, which will be vulnerable 
to personalities, politics, and personal 
interests.  In the strictest sense, PDD 
techniques for which there is an inadequate 
basis of published and replicated scientific 
studies must be considered experimental, 
regardless of how long they have existed.  
However, the suggestion of abandoning un-
validated, ineffective, or experimental methods 
that have long been used in field practice is 
not without controversy.   
 
 It can be, and has been, argued that 
some unstudied or experimental methods may 
work as well or better than some proven 
methods, and may provide specialized benefits 
in certain ways.  Conversely, it is also possible 
that experimental and unproven methods do 
not work as well as those with evidence of 
scientific validity.  In the worst circumstances, 
the use of experimental methods could result 
in otherwise-avoidable adverse consequences.  

A conservative assessment would suggest that 
the practice of conducting experimental 
methods on the public, when effective 
evidence-based methods are available and 
easily implemented with no additional costs, 
may be considered reasonable under some 
circumstances, but calls for compelling 
justification and includes ethical requirements 
for informed consent and notification.   
 
 Finally, this meta-analysis should be 
considered an information resource only, and 
the results of this study should not be 
interpreted as APA policy.  No attempt should 
be made to represent or interpret this 
document or the results of this study as the 
only or final authority on PDD test validation.  
Other, equally reasonable, approaches are 
also possible regarding the evaluation of the 
scientific literature on PDD testing.   
 
 This project was completed with the 
goal of summarizing the existing published 
scientific literature regarding PDD techniques 
and criterion accuracy, and to provide a 
convenient resource to those who may wish to 
avoid the burden of reviewing the research 
literature for themselves.  Every effort has 
been extended to not only provide 
conclusions, but also in-depth explanations 
that underlie those conclusions so that 
readers can better understand their basis.   
 
 The information herein is provided to 
the APA Board to advise its professional 
membership of the strength of validation of 
PDD techniques in present use.  This 
information is intended only to help PDD 
professionals make informed decisions 
regarding the selection of PDD techniques for 
use in field settings.  It may also assist 
program administrators, policy makers, and 
courts to make evidence-based decisions 
about the informational value of PDD test 
results in general.  Nothing should prevent the 
use of any PDD technique that is supported 
by scientific research that demonstrates an 
accuracy rate significantly greater than 
chance, so long as that use is compliant with 
the requirements of local laws, regulations, 
and enforceable standards.   
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Sample Sizes of Included Studies 
 
 

PDD Technique Study Total 
N 

N 
Deceptive

N 
Truthful 

Total 
Scores 

Deceptive 
Scores 

Truthful 
Scores Scorers

AFMGQT (7-position) Senter, Waller & Krapohl (2008) 1 69 33 36 69 33 36 1 
AFMGQT (7-position) Nelson, Handler, Morgan & O'Burke (In press) 2 22 11 11 66 33 33 3 
AFMGQT (7-position) Nelson, Handler, & Senter (In press) 3 A - - - 100 50 50 1 
AFMGQT (ESS) Nelson, Blalock & Handler (2011) 2 - - - 66 33 33 3 
AFMGQT (ESS) Nelson & Blalock (In press) 1 - - - 69 33 36 1 
AFMGQT (ESS) Nelson, Handler, & Senter (In press) 3 A 100 50 50 100 50 50 1 
Backster You-Phase (Backster) Nelson, Handler, Adams & Backster (In press) 4 22 11 11 154 77 77 7 
Backster You-Phase (Backster) Nelson  (In press)  100 50 50 100 50 50 1 
CIT MacLaren 2001 1,070 666 404 1,070 666 404 39 
DLST/TES (7-position) Research Division Staff 1995a 94 26 68 94 26 68 3 
DLST/TES (7-position) Research Division Staff 1995b 85 30 55 85 30 55 10 
DLST/TES (7-position) Nelson (In press) B  100 50 50 100 50 50 1 
DLST/TES (7-position) Nelson Handler Blalock & Hernández (In press) 5 C 49 25 24 98 50 48 2 
DLST/TES (ESS) Nelson & Handler (In press) 100 50 50 100 50 50 1 
DLST/TES (ESS) Nelson, Handler & Morgan (In press)  49 24 25 49 24 25 1 
DLST/TES (ESS) Nelson (In press) B - - - 100 50 50 1 
DLST/TES (ESS) Nelson, Handler, Blalock & Hernández (In press) 5 C - - - 98 50 48 2 
Federal You-Phase (7-position) Nelson (2011) D 100 50 50 100 50 50 1 
Federal You-Phase (7-position) Nelson, Handler, Blalock & Cushman (In press) 6 E - - - 220 110 110 10 
Federal You-Phase (ESS) Nelson (2011) D 100 50 50 100 50 50 1 
Federal You-Phase (ESS) Nelson, Handler, Blalock & Cushman (In press) 6 E - - - 220 110 110 10 
Federal ZCT (7-position) Blackwell (1998) 100 65 35 300 195 105 3 
Federal ZCT (7-position) Krapohl & Cushman (2006) 7 F 100 50 50 1,000 500 500 10 

Federal ZCT (7-position) Honts, Amato & Gordon (2004) as reported in Honts 
in Grahnag (2004) 48 24 24 144 72 72 3 

Federal ZCT (7-position evidentiary) Krapohl & Cushman (2006) 7 F - - - 1,000 500 500 10 
Federal ZCT (7-position evidentiary) Nelson & Krapohl (2011) 8 G 60 30 30 60 30 30 6 
IZCT (Horizontal) Shurani & Chavez (2010) 84 44 40 84 44 40 4 

IZCT (Horizontal) Gordon, Mohamed, Faro, Platek, Ahmad & Williams 
(2005) 11 6 5 11 6 5 1 

IZCT (Horizontal) Shurani (2011) 84 36 48 84 36 48 3 
MQTZCT (Matte) Matte & Reuss (1989) dissertation 122 64 58 122 64 58 2 
MQTZCT (Matte) Shurani, Stein & Brand (2009) 57 28 29 57 28 29 4 
MQTZCT (Matte) Mangan, Armitage & Adams (2008) 140 91 49 140 91 49 1 
Utah-RCMP/CPC (Utah) Honts, Hodes & Raskin (1985) 38 19 19 38 19 19 1 
Utah-RCMP/CPC (Utah) Driscoll, Honts & Jones, 1987) 40 20 20 40 20 20 1 
Utah-RCMP/CPC (Utah) Honts (1996) 32 21 11 32 21 11 1 
Utah-DLC (Utah) Honts & Raskin (1988) 25 12 13 25 12 13 1 
Utah-DLC (Utah) Horowitz, Kircher, Honts & Raskin (1997) 30 15 15 30 15 15 1 
Utah-DLC (Utah) Kircher & Raskin (1988) 100 50 50 200 100 100 2 
Utah-DLC (Utah) Honts, Raskin & Kircher (1987) 20 10 10 20 10 10 1 
ZCT (ESS) Nelson, Krapohl & Handler (2008) 7 - - - 700 350 350 7 
ZCT (ESS) Nelson, Blalock, Oelrich & Cushman (2011) 7 - - - 250 150 100 25 
ZCT (ESS) Nelson & Krapohl (2011) 8 G - - - 60 30 30 6 
ZCT (ESS) Nelson et al (2011) 572 304 268 1,382 741 641 74 
ZCT (ESS) Blalock, Cushman & Nelson (2009) 7 - - - 900 450 450 9 
ZCT (ESS) Handler, Nelson, Goodson & Hicks (2010) 7 - - - 1,900 950 950 19 
1-8 Sample scores based on the same sample cases. 
A-G Sample scores published in the same study. 
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Criterion Accuracy of Included Studies 
 
 

PDD Technique Study Sens. Spec. FN FP D-INC T-INC Unweighted 
Accuracy 

Unweighted 
INC 

AFMGQT (7-position) Senter, Waller & Krapohl (2008) 1 .758 .917 .212 .083 .030 .001 .849 .015 
AFMGQT (7-position) Nelson, Handler, Morgan & O'Burke (In press) 2 .818 .364 .001 .333 .182 .303 .761 .242 
AFMGQT (7-position) Nelson, Handler, & Senter (In press) 3 A .780 .420 .040 .200 .140 .420 .814 .280 
AFMGQT (ESS) Nelson, Blalock & Handler (2011) 2 .831 .616 .010 .175 .158 .208 .883 .183 
AFMGQT (ESS) Nelson & Blalock (In press) 1 .511 .862 .211 .027 .277 .028 .839 .152 
AFMGQT (ESS) Nelson, Handler, & Senter (In press) 3 A .806 .639 .067 .131 .127 .229 .876 .178 
Backster You-Phase (Backster) Nelson, Handler, Adams & Backster (In press) 4 .943 .543 .009 .274 .048 .183 .828 .116 
Backster You-Phase (Backster) Nelson  (In press)  .668 .592 .019 .079 .313 .329 .927 .321 
CIT MacLaren 2001 .815 .832 .185 .168 .001 .001 .823 .000 
DLST/TES (7-position) Research Division Staff 1995a .654 .676 .154 .206 .192 .118 .788 .155 
DLST/TES (7-position) Research Division Staff 1995b .833 .909 .167 .073 .000 .018 .880 .009 
DLST/TES (7-position) Nelson (In press) B  .910 .677 .037 .184 .053 .139 .874 .096 
DLST/TES (7-position) Nelson Handler Blalock & Hernández (In press) 5 C .583 .940 .271 .020 .145 .039 .831 .092 
DLST/TES (ESS) Nelson & Handler (In press) .917 .587 .036 .253 .047 .160 .831 .104 
DLST/TES (ESS) Nelson, Handler & Morgan (In press)  .625 .950 .210 .040 .165 .010 .854 .088 
DLST/TES (ESS) Nelson (In press) B .935 .730 .046 .195 .020 .075 .871 .048 
DLST/TES (ESS) Nelson, Handler, Blalock & Hernández (In press) 5 C .665 .839 .207 .040 .126 .119 .859 .123 
Federal You-Phase (7-position) Nelson (2011) D .833 .417 .010 .138 .157 .444 .870 .301 
Federal You-Phase (7-position) Nelson, Handler, Blalock & Cushman (In press) 6 E .844 .730 .036 .171 .119 .097 .885 .108 
Federal You-Phase (ESS) Nelson (2011) D .813 .729 .050 .126 .090 .102 .897 .096 
Federal You-Phase (ESS) Nelson, Handler, Blalock & Cushman (In press) 6 E .859 .770 .027 .143 .145 .325 .906 .235 
Federal ZCT (7-position) Blackwell (1998) .923 .448 .015 .295 .062 .257 .793 .159 
Federal ZCT (7-position) Krapohl & Cushman (2006) 7 F .824 .560 .044 .180 .132 .260 .853 .196 

Federal ZCT (7-position) Honts, Amato & Gordon (2004) as reported in Honts in 
Grahnag (2004) .917 .917 .001 .083 .083 .000 .958 .042 

Federal ZCT (7-pos.  evidentiary) Krapohl & Cushman (2006) 7 F .792 .824 .122 .116 .086 .060 .872 .073 
Federal ZCT (7-pos.  evidentiary) Nelson & Krapohl (2011) 8 G .933 .667 .000 .233 .067 .133 .870 .100 
IZCT (Horizontal) Shurani & Chavez (2010) .955 .900 .023 .001 .023 .100 .988 .061 

IZCT (Horizontal) Gordon, Mohamed, Faro, Platek, Ahmad & Williams 
(2005) .999 .800 .001 .001 .001 .200 .999 .100 

IZCT (Horizontal) Shurani (2011) .999 .999 .001 .001 .001 .001 .999 .000 
MQTZCT (Matte) Matte & Reuss (1989) dissertation .969 .914 .000 .001 .031 .086 .999 .059 
MQTZCT (Matte) Shurani, Stein & Brand (2009) .929 1.000 .071 .001 .000 .001 .964 .000 
MQTZCT (Matte) Mangan, Armitage & Adams (2008) .978 1.000 .001 .001 .022 .001 .999 .011 
Utah-RCMP/CPC (Utah) Honts, Hodes & Raskin (1985) .895 .421 .001 .211 .105 .368 .833 .237 
Utah-RCMP/CPC (Utah) Driscoll, Honts & Jones, 1987) .900 .900 .001 .001 .100 .100 .999 .100 
Utah-RCMP/CPC (Utah) Honts (1996) .714 .818 .048 .001 .238 .182 .969 .210 
Utah-DLC (Utah) Honts & Raskin (1988) .917 .846 .083 .001 .001 .154 .958 .077 
Utah-DLC (Utah) Horowitz, Kircher, Honts & Raskin (1997) .733 .867 .133 .133 .133 .001 .856 .067 
Utah-DLC (Utah) Kircher & Raskin (1988) .880 .860 .060 .060 .060 .080 .935 .070 
Utah-DLC (Utah) Honts, Raskin & Kircher (1987) .800 .700 .001 .200 .200 .100 .889 .150 
ZCT (ESS) Nelson, Krapohl & Hanlder (2008) 7 .749 .814 .154 .077 .097 .109 .872 .103 
ZCT (ESS) Nelson, Blalock, Oelrich & Cushman (2011) 7 .793 .930 .073 .001 .133 .070 .958 .102 
ZCT (ESS) Nelson & Krapohl (2011) 8 G .833 .633 .001 .133 .167 .233 .913 .200 
ZCT (ESS) Nelson et al (2011) .863 .789 .047 .093 .103 .107 .921 .105 
ZCT (ESS) Blalock, Cushman & Nelson (2009) 7 .773 .727 .122 .102 .104 .171 .870 .138 
ZCT (ESS) Handler, Nelson, Goodson & Hicks (2010) 7 .865 .881 .103 .089 .040 .039 .901 .040 
1-8 Sample scores based on the same sample cases. 
A-G Sample scores published in the same study. 
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Reliability Statistics for Included Studies 
 
 

PDD Technique Study Fleiss' Kappa Decision 
Agreement Correlation 

AFMGQT (7-position) Senter, Waller & Krapohl (2008) 1 .750 .930 .940 
AFMGQT (7-position) Nelson, Handler, Morgan & O'Burke (In press) 2 - 1.000 - 
AFMGQT (7-position) Nelson, Handler, & Senter (In press) 3 A - - - 
AFMGQT (ESS) Nelson, Blalock & Handler (2011) 2 - 1.000 .931 
AFMGQT (ESS) Nelson & Blalock (In press) 1 - - - 
AFMGQT (ESS) Nelson, Handler, & Senter (In press) 3 A - - - 
Backster You-Phase (Backster) Nelson, Handler, Adams & Backster (In press) 4 - - .567 
Backster You-Phase (Backster) Nelson  (In press)  - - - 
CIT MacLaren 2001 - - - 
DLST/TES (7-position) Research Division Staff 1995a .760 .890 - 
DLST/TES (7-position) Research Division Staff 1995b - - - 
DLST/TES (7-position) Nelson (In press) B  - - - 
DLST/TES (7-position) Nelson Handler Blalock & Hernández (In press) 5 C - .722 - 
DLST/TES (ESS) Nelson & Handler (In press) - - - 
DLST/TES (ESS) Nelson, Handler & Morgan (In press)  - .911 - 
DLST/TES (ESS) Nelson (In press) B - - - 
DLST/TES (ESS) Nelson, Handler, Blalock & Hernández (In press) 5 C - .769 - 
Federal You-Phase (7-position) Nelson (2011) D - - - 
Federal You-Phase (7-position) Nelson, Handler, Blalock & Cushman (In press) 6 E - .852 - 
Federal You-Phase (ESS) Nelson (2011) D - - - 
Federal You-Phase (ESS) Nelson, Handler, Blalock & Cushman (In press) 6 E - .897 - 
Federal ZCT (7-position) Blackwell (1998) .570 .800 - 
Federal ZCT (7-position) Krapohl & Cushman (2006) 7 F - - - 

Federal ZCT (7-position) Honts, Amato & Gordon (2004) as reported in Honts in 
Grahnag (2004) - - - 

Federal ZCT (7-position evidentiary) Krapohl & Cushman (2006) 7 F - .870 - 
Federal ZCT (7-position evidentiary) Nelson & Krapohl (2011) 8 G - - - 
IZCT (Horizontal) Shurani & Chavez (2010) - - - 

IZCT (Horizontal) Gordon, Mohamed, Faro, Platek, Ahmad & Williams 
(2005) - - - 

IZCT (Horizontal) Shurani (2011) - - - 
MQTZCT (Matte) Matte & Reuss (1989) dissertation - - .990 
MQTZCT (Matte) Shurani, Stein & Brand (2009) - - - 
MQTZCT (Matte) Mangan, Armitage & Adams (2008) - - - 
Utah-RCMP/CPC (Utah) Honts, Hodes & Raskin (1985) .480 .950 .880 
Utah-RCMP/CPC (Utah) Driscoll, Honts & Jones, 1987) - - .860 
Utah-RCMP/CPC (Utah) Honts (1996) - .930 .910 
Utah-DLC (Utah) Honts & Raskin (1988) - - .940 
Utah-DLC (Utah) Horowitz, Kircher, Honts & Raskin (1997) - - .920 
Utah-DLC (Utah) Kircher & Raskin (1988) .730 .990 .970 
Utah-DLC (Utah) Honts, Raskin & Kircher (1987) .730 .960 - 
ZCT (ESS) Nelson, Krapohl & Hanlder (2008) 7 .610 - - 
ZCT (ESS) Nelson, Blalock, Oelrich & Cushman (2011) 7 - .950 - 
ZCT (ESS) Nelson & Krapohl (2011) 8 G - - - 
ZCT (ESS) Nelson et al (2011) - - - 
ZCT (ESS) Blalock, Cushman & Nelson (2009) 7 .560 - - 
ZCT (ESS) Handler, Nelson, Goodson & Hicks (2010) 7 .590 - .840 
1-8 Sample scores based on the same sample cases. 
A-G Sample scores published in the same study. 

 
 
 
 

 271 Polygraph, 2011, 40(4) 



Validated Techniques 

Appendix D 
 

Means and Standard Deviations of Criterion Deceptive and Criterion Truthful Scores 
 

 
PDD Technique Study Mean D StDev D Mean T StDev T 

AFMGQT (7-position) Senter, Waller & Krapohl (2008) 1 - - - - 
AFMGQT (7-position) Nelson, Handler, Morgan & O'Burke (In press) 2 -2.995* 4.727* 2.365* 3.879* 
AFMGQT (7-position) Nelson, Handler, & Senter (In press) 3 A -2.827* 4.504* 3.556* 3.766* 
AFMGQT (ESS) Nelson, Blalock & Handler (2011) 2 -3.850* 4.730* 4.530* 5.180* 
AFMGQT (ESS) Nelson & Blalock (In press) 1 -2.000* 5.030* 3.420* 3.470* 
AFMGQT (ESS) Nelson, Handler, & Senter (In press) 3 A -3.031* 4.535* 3.265* 3.661* 
Backster You-Phase (Backster) Nelson, Handler, Adams & Backster (In press) 4 -19.649 6.482 3.612 10.010 
Backster You-Phase (Backster) Nelson  (In press)  -12.460 8.353 6.820 10.572 
CIT MacLaren 2001 - - - - 
DLST/TES (7-position) Research Division Staff 1995a - - - - 
DLST/TES (7-position) Research Division Staff 1995b - - - - 
DLST/TES (7-position) Nelson (In press) B  -2.418* 3.818* 2.653* 3.618* 
DLST/TES (7-position) Nelson Handler Blalock & Hernández (In press) 5 C -1.833* 4.099* 3.670* 3.443* 
DLST/TES (ESS) Nelson & Handler (In press) -2.442* 3.531* 2.086* 3.460* 
DLST/TES (ESS) Nelson, Handler & Morgan (In press)  -1.271* 3.131* 4.660* 2.299* 
DLST/TES (ESS) Nelson (In press) B -3.031* 5.104* 3.265* 3.935* 
DLST/TES (ESS) Nelson, Handler, Blalock & Hernández (In press) 5 C -1.781* 3.437* 3.636* 2.917* 
Federal You-Phase (7-position) Nelson (2011) D -6.398 4.914 5.485 5.106 
Federal You-Phase (7-position) Nelson, Handler, Blalock & Cushman (In press) 6 E -7.991 6.733 6.514 6.680 
Federal You-Phase (ESS) Nelson (2011) D -6.685 6.881 6.735 6.045 
Federal You-Phase (ESS) Nelson, Handler, Blalock & Cushman (In press) 6 E -8.606 5.842 6.018 7.107 
Federal ZCT (7-position) Blackwell (1998) -10.385 9.510 6.981 7.495 
Federal ZCT (7-position) Krapohl & Cushman (2006) 7 F -6.264 10.863 9.776 8.212 

Federal ZCT (7-position) Honts, Amato & Gordon (2004) as reported in Honts in Grahnag 
(2004) -8.420 6.837 6.640 9.187 

Federal ZCT (7-position evidentiary) Krapohl & Cushman (2006) 7 F -6.264 10.863 9.776 8.212 
Federal ZCT (7-position evidentiary) Nelson & Krapohl (2011) 8 G -9.600 7.356 6.926 10.709 
IZCT (Horizontal) Shurani & Chavez (2010) -8.847 15.264 21.181 5.097 
IZCT (Horizontal) Gordon, Mohamed, Faro, Platek, Ahmad & Williams (2005) -36.000 12.946 8.750 1.635 
IZCT (Horizontal) Shurani (2011) -19.667 9.607 28.948 5.963 
MQTZCT (Matte) Matte & Reuss (1989) dissertation -9.148+ 2.843+ 3.099+ 6.002+

MQTZCT (Matte) Shurani, Stein & Brand (2009) -6.949+ 1.630+ 5.388+ 1.246+

MQTZCT (Matte) Mangan, Armitage & Adams (2008) -10.037+ 2.995+ 7.190+ 3.189+

Utah-RCMP/CPC (Utah) Honts, Hodes & Raskin (1985) -11.950 6.520 9.000 10.660 
Utah-RCMP/CPC (Utah) Driscoll, Honts & Jones, 1987) -10.700 6.000 10.350 6.470 
Utah-RCMP/CPC (Utah) Honts (1996) -15.000 5.564 8.170 5.270 
Utah-DLC (Utah) Honts & Raskin (1988) -11.500 5.803 9.000 5.803 
Utah-DLC (Utah) Horowitz, Kircher, Honts & Raskin (1997) -7.000 13.500 8.500 11.500 
Utah-DLC (Utah) Kircher & Raskin (1988) -7.710 8.420 10.785 8.671 
Utah-DLC (Utah) Honts, Raskin & Kircher (1987) -14.000 7.490 9.600 7.490 
ZCT (ESS) Nelson, Krapohl & Hanlder (2008) 7 -9.606 9.743 9.162 8.564 
ZCT (ESS) Nelson, Blalock, Oelrich & Cushman (2011) 7 -10.740 8.263 8.690 4.585 
ZCT (ESS) Nelson & Krapohl (2011) 8 G -11.833 7.764 6.000 9.592 
ZCT (ESS) Nelson et al (2011) -11.354 9.392 7.373 9.270 
ZCT (ESS) Blalock, Cushman & Nelson (2009) 7 -11.253 9.786 7.191 8.785 
ZCT (ESS) Handler, Nelson, Goodson & Hicks (2010) 7 -7.953 10.017 11.212 8.619 
1-8 Sample scores based on the same sample cases. 
A-G Sample scores published in the same study. 
* Means and standard deviations are reported as subtotal scores for individual questions. 
+ Means and standard deviations are reported for subtotal scores for individual test charts. 
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AFMGQT / Seven-position TDA 
 
 

Study Senter, Waller & 
Krapohl (2008) 

Nelson, Handler, 
Morgan & O'Burke 

(In press) 

Nelson & Handler 
(In press) 

Sample N 69 22 100 

N Deceptive 33 11 50 

N Truthful 36 11 50 

Scorers 12 3 1 

D Scores 33 33 50 

T Scores 36 33 50 

Total Scores 69 66 100 

Mean D -2.000 -2.995 -2.827 

StDev D 5.030 4.727 4.504 

Mean T 3.420 2.365 3.556 

StDev T 3.470 3.879 3.766 
Reliability Kappa .750 - - 
Reliability Agreement .930 .999 - 
Reliability Correlation .940 - - 
Unweighted Average 
Accuracy .849 .761 .814 

Unweighted 
Inconclusives .015 .242 .280 

Sensitivity .758 .818 .780 

Specificity .917 .364 .420 

FN Errors .212 .000 .040 

FP Errors .083 .333 .200 

D-INC .030 .182 .140 

T-INC .000 .303 .420 

PPV .901 .711 .796 

NPV .812 .999 .913 

D Correct .781 .999 .951 

T Correct .917 .522 .677 
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AFMGQT / ESS 
 
 

Study Nelson, Blalock 
Handler (In press)

Nelson & Blalock 
(In press)

Nelson, Handler & 
Senter (In press)

Sample N 22 69 100 

N Deceptive 11 33 50 

N Truthful 11 36 50 

Scorers 3 1 1 

D Scores 33 33 50 

T Scores 33 36 50 

Total Scores 66 69 100 

Mean D -3.850 -2.000 -3.031 

StDev D 4.730 5.030 4.535 

Mean T 4.530 3.420 3.265 

StDev T 5.180 3.470 3.661 
Reliability Kappa - - - 
Reliability Agreement .999 - - 
Reliability Correlation .931 - - 
Unweighted Average 
Accuracy .883 .839 .876 

Unweighted 
Inconclusives .183 .152 .178 

Sensitivity .831 .511 .806 

Specificity .616 .862 .639 

FN Errors .010 .211 .067 

FP Errors .175 .027 .131 

D-INC .158 .277 .127 

T-INC .208 .028 .229 

PPV .826 .951 .860 

NPV .984 .803 .905 

D Correct .988 .708 .923 

T Correct .779 .970 .830 
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Backster You-Phase 
 
 

Study 
Nelson, Handler, 

Adams & Backster 
(In press) 

Nelson (In press) 

Sample N 22 100 

N Deceptive 11 50 

N Truthful 11 50 

Scorers 7 1 

D Scores 77 50 

T Scores 77 50 

Total Scores 154 100 

Mean D -19.649 -12.460 

StDev D 6.482 8.353 

Mean T 3.612 6.820 

StDev T 10.010 10.572 
Reliability Kappa - - 
Reliability Agreement - - 
Reliability Correlation .567 - 
Unweighted Average 
Accuracy .825 .927 

Unweighted 
Inconclusives .117 .321 

Sensitivity .948 .668 

Specificity .532 .592 

FN Errors .001 .019 

FP Errors .286 .079 

D-INC .052 .313 

T-INC .182 .329 

PPV .768 .894 

NPV .999 .969 

D Correct .999 .972 

T Correct .650 .882 
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Concealed Information Test / Guilty Knowledge Test 
 

as reported by MacLaren (2001) 
 
MacLaren, V.  V.  (2001).  A quantitative review of the guilty knowledge test.  Journal of Applied 

Psychology, 86, 674-683. 
 
Results are reported with all informed participants, and with only those informed participants who 
also engaged in the behavioral acts. 
 
 

Mean (St.  Er.) {95% CI} 

 Informed/guilty and 
uniformed participants

All informed and 
uninformed participants 

Number of studies 39 50 
N Deceptive 666 843 
N Truthful 404 404 
Total N 1070 1243 

Unweighted Accuracy .823 (.011) 
{.801 to .846} 

.795 (.043) 
{.711 to .880} 

Unweighted Inconclusives - - 

Sensitivity .815 (.014) 
{.789 to .842} 

.759 (.053) 
{.655 to .864} 

Specificity .832 (.019) 
{.795 to .868} 

.832 (.068) 
{.698 to .965} 

FN Errors .185 (.014) 
{.158 to .211} 

.241 (.053) 
{.136 to .345} 

FP Errors .168 (.019) 
{.132 to .205} 

.168 (.068) 
{.035 to .302} 

D-INC - - 
T-INC - - 

PPV .889 (.011) 
{.868 to .909} 

.904 (.041) 
{.824 to .984} 

NPV .732 (.021) 
{.69 to .774} 

.623 (.075) 
{.477 to .770} 

D Correct .815 (.014) 
{.789 to .842} 

.759 (.053) 
{.655 to .864} 

T Correct .832 (.019) 
{.795 to .868} 

.832 (.068) 
{.698 to .965} 
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Directed Lie Screening Test (TES) / Seven-position TDA 
 
 

Study Research Division 
Staff (1995a) 

Research Division 
Staff (1995b) Nelson (In press) 

Nelson, Handler, 
Blalock & 

Hernández (In 
press) 

Sample N 94 85 100 49 

N Deceptive 26 30 50 25 

N Truthful 68 55 50 24 

Scorers 3 10 1 2 

D Scores 26 30 50 50 

T Scores 68 55 50 48 

Total Scores 94 85 100 98 

Mean D - - -2.418 -1.833 

StDev D - - 3.818 4.099 

Mean T - - 2.653 3.670 

StDev T - - 3.618 3.443 
Reliability Kappa .760 - - - 
Reliability Kappa .890 - - .722 
Reliability Agreement - - - - 

Unweighted Average 
Accuracy .788 .880 .874 .831 

Unweighted 
Inconclusives .155 .009 .096 .092 

Sensitivity .654 .833 .910 .583 

Specificity .676 .909 .677 .940 

FN Errors .154 .167 .037 .271 

FP Errors .206 .073 .184 .020 

D-INC .192 .001 .053 .145 

T-INC .118 .018 .139 .039 

PPV .761 .920 .832 .967 

NPV .815 .845 .948 .776 

D Correct .810 .833 .961 .683 

T Correct .767 .926 .786 .979 
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Directed Lie Screening Test (TES) / ESS 
 
 

Study Nelson & Handler 
(In press) 

Nelson, Handler & 
Morgan (In press) Nelson (In press) 

Nelson, Handler, 
Blalock & 

Hernández (In 
press) 

Sample N 100 49 100 49 

N Deceptive 50 24 50 25 

N Truthful 50 25 50 24 

Scorers 1 1 1 2 

D Scores 50 24 50 50 

T Scores 50 25 50 48 

Total Scores 100 49 100 98 

Mean D -2.442 -1.271 -3.031 -1.781 

StDev D 3.531 3.131 5.104 3.437 

Mean T 2.086 4.660 3.265 3.636 

StDev T 3.460 2.299 3.935 2.917 
Reliability Kappa - - - - 
Reliability Kappa - .911 - .769 
Reliability Agreement - - - - 

Unweighted Average 
Accuracy .831 .854 .871 .859 

Unweighted 
Inconclusives .104 .088 .048 .123 

Sensitivity .917 .625 .935 .665 

Specificity .587 .950 .730 .839 

FN Errors .036 .210 .046 .207 

FP Errors .253 .040 .195 .040 

D-INC .047 .165 .020 .126 

T-INC .160 .010 .075 .119 

PPV .784 .940 .827 .943 

NPV .942 .819 .941 .802 

D Correct .962 .749 .953 .763 

T Correct .699 .960 .789 .954 
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Federal You-Phase / Seven-position TDA 
 
 

Study Nelson (In press) 
Nelson, Handler, 

Blalock & Cushman 
(In press) 

Sample N 100 22 

N Deceptive 50 11 

N Truthful 50 11 

Scorers 1 10 

D Scores 50 110 

T Scores 50 110 

Total Scores 100 220 

Mean D -6.398 -7.991 

StDev D 4.914 6.733 

Mean T 5.485 6.514 

StDev T 5.106 6.680 
Reliability Kappa - - 
Reliability Kappa - .852 
Reliability Agreement - - 
Unweighted Average 
Accuracy .870 .885 

Unweighted 
Inconclusives .301 .108 

Sensitivity .833 .844 

Specificity .417 .730 

FN Errors .010 .036 

FP Errors .138 .171 

D-INC .157 .119 

T-INC .444 .097 

PPV .858 .832 

NPV .977 .953 

D Correct .988 .959 

T Correct .751 .810 
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Federal You-Phase / ESS 
 
 

Study Nelson (In press) 
Nelson, Handler, 

Blalock & Cushman 
(In press) 

Sample N 100 22 
N Deceptive 50 11 
N Truthful 50 11 
Scorers 1 10 
D Scores 50 110 
T Scores 50 110 
Total Scores 100 220 
Mean D -6.685 -8.606 
StDev D 6.881 5.842 
Mean T 6.735 6.018 
StDev T 6.045 7.107 
Reliability Kappa - - 
Reliability Kappa - 0.9 
Reliability Agreement - - 
Unweighted Average 
Accuracy .897 .906 

Unweighted 
Inconclusives .096 .235 

Sensitivity .813 .859 
Specificity .729 .770 
FN Errors .050 .027 
FP Errors .126 .143 
D-INC .090 .145 
T-INC .102 .325 
PPV .866 .857 
NPV .936 .966 
D Correct .942 .970 
T Correct .853 .843 
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Appendix E-9 
 

Federal ZCT / Seven-position TDA 
 
 

Study Blackwell (1998) Krapohl & 
Cushman (2006) 

Honts, Amato & 
Gordon (2004) as 

reported in Grahnag 
(2004) 

Sample N 100 100 48 
N Deceptive 65 50 24 
N Truthful 35 50 24 
Scorers 3 10 3 
D Scores 195 500 72 
T Scores 105 500 72 
Total Scores 300 1,000 144 
Mean D -10.385 -6.264 -8.420 
StDev D 9.510 10.863 6.837 
Mean T 6.981 9.776 6.640 
StDev T 7.495 8.212 9.187 
Reliability Kappa .570 - - 
Reliability Kappa .800 - - 
Reliability Agreement - - - 
Unweighted Average 
Accuracy .793 .852 .958 

Unweighted 
Inconclusives .159 .198 .042 

Sensitivity .923 .824 .917 
Specificity .448 .556 .917 
FN Errors .015 .044 .000 
FP Errors .295 .180 .083 
D-INC .062 .132 .083 
T-INC .257 .264 .001 
PPV .758 .821 .917 
NPV .967 .927 .999 
D Correct .984 .949 .999 
T Correct .603 .755 .917 
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Federal ZCT / Seven-position TDA with Evidentiary Rules 
 
 

Study Krapohl & 
Cushman (2006) 

Nelson & Krapohl 
(2011) 

Sample N 100 60 
N Deceptive 50 30 
N Truthful 50 30 
Scorers 10 6 
D Scores 500 30 
T Scores 500 30 
Total Scores 1,000 60 
Mean D -6.264 -9.600 
StDev D 10.863 7.356 
Mean T 9.776 6.926 
StDev T 8.212 10.709 
Reliability Kappa - - 
Reliability Agreement 0.870 - 
Reliability Correlation - - 
Unweighted Average 
Accuracy .872 .870 

Unweighted Average 
Accuracy .073 .100 

Sensitivity .792 .933 
Specificity .824 .667 
FN Errors .122 .001 
FP Errors .116 .233 
D-INC .086 .067 
T-INC .060 .133 
PPV .872 .800 
NPV .871 .999 
D Correct .999 .999 
T Correct 0.88 .741 
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Integrated Zone Comparison Technique / Horizontal Scoring System 
 
 

Study 

Gordon, Mohamed, 
Faro, Platek, 

Ahmad & Williams 
(2005) 

Shurani & Chaves 
(2010) Shurani (2011) 

Sample N 11 84 84 
N Deceptive 6 44 36 
N Truthful 5 40 48 
Scorers 1 4 1 
D Scores 6 44 36 
T Scores 5 40 48 
Total Scores 11 84 84 
Mean D -36.000 -8.847 -19.667 
StDev D 12.946 15.264 9.607 
Mean T 8.750 21.181 28.948 
StDev T 1.635 5.097 5.963 
Reliability Kappa - - - 
Reliability Agreement - - - 
Reliability Correlation - - - 
Unweighted Average 
Accuracy .999 .988 .999 

Unweighted 
Inconclusives .100 .061 .001 

Sensitivity .999 .955 .999 
Specificity .800 .900 .999 
FN Errors .001 .023 .001 
FP Errors .001 .001 .001 
D-INC .001 .023 .001 
T-INC .200 .100 .001 
PPV .999 .999 .999 
NPV .999 .975 .999 
D Correct .999 .977 .999 
T Correct .999 .999 .999 
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Matte Quadri-Track Zone Comparison Technique 
 
 

Study Matte & Reuss 
(1989) 

Shurani, Stein & 
Brand (2009) 

Mangan, Armitage 
& Adams (2008) 

Sample N 122 57 140 
N Deceptive 64 28 91 
N Truthful 58 29 49 
Scorers 2 4 1 
D Scores 64 28 91 
T Scores 58 29 49 
Total Scores 122 57 140 
Mean D -9.148 -6.949* -10.037* 
StDev D 2.843 1.630* 2.995* 
Mean T 3.099 5.388* 7.190* 
StDev T 6.002 1.246* 3.189* 
Reliability Kappa - - - 
Reliability Agreement - - - 
Reliability Correlation .990 - - 
Unweighted Average 
Accuracy .999 .964 .999 

Unweighted 
Inconclusives .059 .001 .011 

Sensitivity .969 .929 .978 
Specificity .914 .999 .999 
FN Errors .001 .071 .001 
FP Errors .001 .001 .001 
D-INC .031 .001 .022 
T-INC .086 .001 .001 
PPV .999 .999 .999 
NPV .999 .933 .999 
D Correct .999 .929 .999 
T Correct .999 .999 .999 
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Utah PLC / Utah Numerical Scoring 
 
 

Study Kircher & Raskin 
(1988) 

Honts, Raskin & 
Kircher (1987) 

Sample N 100 20 
N Deceptive 50 10 
N Truthful 50 10 
Scorers 1 1 
D Scores 50 10 
T Scores 50 10 
Total Scores 100 20 
Mean D -7.710 -14.000 
StDev D 8.420 7.490 
Mean T 10.785 9.600 
StDev T 8.671 7.490 
Reliability Kappa .730 .730 
Reliability Agreement .990 .960 
Reliability Correlation .970 - 
Unweighted Average 
Accuracy .935 .889 

Unweighted 
Inconclusives .070 .150 

Sensitivity .880 .800 
Specificity .860 .700 
FN Errors .060 .000 
FP Errors .060 .200 
D-INC .060 .200 
T-INC .080 .100 
PPV .936 .800 
NPV .935 .999 
D Correct .936 .999 
T Correct .935 .778 
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Utah DLC / Utah Numerical Scoring 
 
 

Study Honts & Raskin 
(1988) 

Horowitz, Kircher, 
Honts & Raskin 

(1997) 
Sample N 25 30 
N Deceptive 12 15 
N Truthful 13 15 
Scorers 1 1 
D Scores 12 15 
T Scores 13 15 
Total Scores 25 30 
Mean D -11.500 -7.000 
StDev D 5.803 13.500 
Mean T 9.000 8.500 
StDev T 5.803 11.500 
Reliability Kappa - - 
Reliability Agreement - - 
Reliability Correlation .940 .920 
Unweighted Average 
Accuracy .958 .856 

Unweighted 
Inconclusives .077 .067 

Sensitivity .917 .733 
Specificity .846 .867 
FN Errors .083 .133 
FP Errors .001 .133 
D-INC .001 .133 
T-INC .154 .001 
PPV .999 .846 
NPV .910 .867 
D Correct .917 .846 
T Correct .999 .867 
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Utah RCMP Zone / Utah Numerical Scoring 
 
 

Study Honts Hodes & 
Raskin (1985) Honts (1996) Driscoll, Honts & 

Jones, (1987) 
Sample N 38 32 40 
N Deceptive 19 21 20 
N Truthful 19 11 20 
Scorers 1 1 1 
D Scores 19 21 20 
T Scores 19 11 20 
Total Scores 38 32 40 
Mean D -11.950 -15.000 -10.700 
StDev D 6.520 5.564 6.000 
Mean T 9.000 8.170 10.350 
StDev T 10.660 5.270 6.470 
Reliability Kappa .480 - - 
Reliability Agreement .950 .930 - 
Reliability Correlation .880 .910 .860 
Unweighted Average 
Accuracy .833 .969 .999 

Unweighted 
Inconclusives .237 .210 .100 

Sensitivity .895 .714 .900 
Specificity .421 .818 .900 
FN Errors .001 .048 .001 
FP Errors .211 .001 .001 
D-INC .105 .238 .100 
T-INC .368 .182 .100 
PPV .810 .999 .999 
NPV .999 .945 .999 
D Correct .999 .938 .999 
T Correct .667 .999 .999 
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Utah PLT DLC Combined / Utah Numerical Scoring 
 
 

Technique  Utah PLC Utah DLC RCMP 
Sample N 120 55 110 
N Deceptive 60 27 60 
N Truthful 60 28 50 
Scorers 2 2 3 
D Scores 60 27 60 
T Scores 60 28 50 
Total Scores 120 55 110 
Mean D -10.855 -9.250 -12.550 
StDev D 7.955 9.652 6.028 
Mean T 10.193 8.750 9.173 
StDev T 8.081 8.652 7.467 
Reliability Kappa .730 - .480 
Reliability Agreement .975 - .940 
Reliability Correlation .970 .930 .883 
Unweighted Average 
Accuracy .927 .902 .939 

Unweighted 
Inconclusives .083 .073 .185 

Sensitivity .867 .815 .833 
Specificity .833 .857 .700 
FN Errors .050 .111 .017 
FP Errors .083 .071 .080 
D-INC .083 .074 .150 
T-INC .083 .071 .220 
PPV .912 .919 .912 
NPV .943 .885 .977 
D Correct .945 .880 .980 
T Correct .909 .923 .897 
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Zone Comparison Techniques / ESS 
 
 

Study 

Nelson, 
Krapohl & 
Handler 
(2008) 

Nelson, 
Blalock, 

Cushman & 
Oelrich 
(2011) 

Nelson & 
Krapohl 
(2011) 

Nelson 
et al.   

(2011) 

Blalock, 
Cushman & 

Nelson 
(2009) 

Handler, 
Nelson, 

Goodson & 
Hicks (2010)

Sample N 100 10 60 562 100 100 
N Deceptive 50 6 30 298 50 50 
N Truthful 50 4 30 264 50 50 
Scorers 7 25 6 74 9 19 
D Scores 350 150 30 741 450 950 
T Scores 350 100 30 641 450 950 
Total Scores 700 250 60 1,382 900 1,900 
Mean D -9.634 -10.740 -11.833 -11.354 -11.253 -7.953 
StDev D 8.475 8.263 7.764 9.392 9.786 10.017 
Mean T 8.849 8.690 6.000 7.373 7.191 11.212 
StDev T 7.457 4.585 9.592 9.270 8.785 8.619 
Reliability Kappa .610 - - - .560 .590 
Reliability Agreement - .950 - - - - 
Reliability Correlation - - - - - .840 
Unweighted Average 
Accuracy .872 .958 .913 .883 .870 .867 

Unweighted 
Inconclusives .103 .102 .200 .114 .138 .115 

Sensitivity .749 .793 .833 .804 .773 .666 
Specificity .814 .930 .633 .761 .727 .873 
FN Errors .154 .073 .001 .090 .122 .196 
FP Errors .077 .001 .133 .117 .102 .035 
D-INC .097 .133 .167 .105 .104 .138 
T-INC .109 .070 .233 .122 .171 .092 
PPV .907 .999 .862 .873 .883 .950 
NPV .841 .927 .999 .894 .856 .817 
D Correct .829 .916 .999 .899 .864 .773 
T Correct .914 .999 .826 .867 .877 .961 

 
 
 
 
 
 
 
 
 
 
 
 

 289 Polygraph, 2011, 40(4) 



Validated Techniques 

Appendix F 
 
 
PDD Techniques for which no published studies could be located or for which no published 

studies could be included in the meta-analysis. 
 
 
 

ŏ Backster Exploratory 
ŏ Backster SKY 
ŏ Backster ZCT 
ŏ IZCT Screening 
ŏ Law Enforcement Pre-Employment Test (LEPET)* 
ŏ Marcy Technique 
ŏ Matte Quinque Track 
ŏ Matte SGK 
ŏ RCMP B Series 
ŏ Searching Peak of Tension 
ŏ Utah MGQT* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Although there is no published research to describe these techniques, the LEPET and Utah MGQT formats are 
structurally nearly identical to the AFMGQT. Validation data for the AFMGQT can be generalized to these techniques 
if they are evaluated with the TDA models described in the published studies. 
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Appendix G 
 

Studies that could not be included in the meta-analysis 
 
 
These studies were excluded for a variety of reasons, including the use of instrumentation that 
does not match that used in the field, the use of test question sequences or test data analysis 
models that do not match field testing protocols, non-representative study samples, or insufficient 
statistical data to calculate the criterion accuracy profile or sampling distributions.   
 

Ansley (1989) produced a study on the effectiveness of Relevant-Irrelevant screening exams 
with student examiners.  Crewson (2001) included the results of this study in a survey of 
diagnostic and screening tests in the polygraph, medicine and psychology professions.  
However, the study report is not available, and the study could not be included in the 
meta-analysis.   
 
Barland, Honts and Barger (1989) studied the accuracy of multi-issue screening exams.  No 
reliability data and no sampling means or standard deviations were available.  Data are not 
available for further analysis.  Numerical scoring was completed according to older training 
and field practice protocols from the U.S. Department of Defense and may not reflect 
current practices.  Without the ability to compare these results to the results from other 
studies, this series of studies could not be included in the meta-analysis. 
 
Bell, Kircher and Bernhardt (2008) compared the Utah PLC and DLC methods, and 
concluded no significant differences exist.  TDA was limited to automated methods, and 
therefore was not included in the meta-analysis. 
 
Brownlie, Johnson, and Knill (1997) completed a study on the Relevant-Irrelevant 
technique.  The study is described in the report from the NRC (2003) and Crewson (2001).  
Crewson (2001) included the results of this study in a survey of diagnostic and screening 
tests in the polygraph, medicine and psychology professions.  However, the study report is 
not available, and the study could not be included in the meta-analysis.   
 
Correa and Adams (1981) reported the results of a study of the RI technique.  The testing 
procedure does not match field practice, and includes the use of a thermistor respiration 
sensor instead of standard thoracic and abdominal pneumograph sensors.  In addition, an 
EKG was used in place of the cardiograph sensors.  Results, as reported, were 100% 
accuracy.  No data could be obtained for review.   
 
Forman and McCauley (1986) reported the results of a study on the positive-control 
technique.  Reported results did not provide mean or standard deviation statistics for the 
distributions of scores.  Additionally, the study employed a quasi-numerical scoring system 
that does not reflect PCT field practice as described in other studies.   
 
Ganguly, Lahri and Bhaseen (1986) reported the results of a study based on the Reid 
Technique.  However, testing procedures do not reflect field practices in that only the 
pneumograph and cardiograph data were evaluated during the study.   
 
Ginton, Daie, Elaad and Ben-Shakhar (1982) reported the results of an interesting field 
study involving a unique modification of the MGQT technique, using an overall truth 
question at position 3.  This study was not included because this question sequence does 
not reflect field practices. 
 
Gordon, Fleisher, Morsie, Habib, and Salah (2000) reported the results of a field study of 
the IZCT, including 309 reported confirmed cases and 1 error.  No reliability data was 
included in the publication, nor any statistical description of the sampling distributions of 
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deceptive and truthful scores.  The authors advised that the data belong to the intelligence 
service of a foreign government, and the primary author informed the ad hoc committee 
(personal communication June 10, 2011) that he completed the study report without ever 
seeing the data. 
 
Honts and Amato (1999) reported the results of an automated presentation of the Relevant-
Irrelevant polygraph technique.  This procedure does not reflect field practices, and the 
information could therefore not be included in the meta-analysis. 
 
Honts and Hodes (1983) reported the same results as experiment 1 in the Honts, Hodes 
and Raskin (1985) study, which did not include a standard cardiovascular arm cuff. 
 
Honts, Hodes and Raskin (1985) experiment 1 involved the Backster You-Phase technique, 
but did not include a standard cardio cuff and therefore could not be included in the meta-
analysis.   
 
Honts and Reavy (2009) used the Federal ZCT in a large-scale laboratory experiment.  
However, this study was designed to evaluate and compare the effectiveness of PLCs and 
DLCs.  Data as reported could not be used to calculate a dimensional profile of 
generalizable criterion accuracy estimates.   
 
Horowitz, Kircher, Honts and Raskin (1997) included the results of a study of the RI 
techniques.  RI examination results could not be included because the scoring protocol did 
not reflect field practices (global analysis and subjective evaluation of consistent and 
significant responses), and involved the use of seven-position numerical scoring procedures 
in which the RQ responses were compared with the responses to neutral questions.   
 
Horvath (1988) reported the results of a study on the Reid technique, involving two blind 
evaluators who used a 7-position scoring model described as similar to the one used by 
Barland and Raskin (1975) with +/- 5 decision thresholds.  This is not the Reid scoring 
method, which has been described as a three position TDA model that does not employ 
fixed cut scores.  They also included a fifth RQ which is not consistent with current field 
practices.   
 
Horvath and Palmatier (2008) reported the results of an MGQT format structured like the 
Reid technique.  The study involved two blind evaluators who used a 7-position scoring 
model described as similar to the one used by Barland and Raskin (1975) with +/- 6 
decision thresholds.  This is not the Reid scoring method, which has been described as a 
three position TDA model that did not have cut scores.  They also included a fifth RQ which 
is not consistent with field practices.  Additionally, there was only one evaluator so 
reliability statistics could not be calculated. 
 
Horvath and Reid (1971) reported the results of a study on the Reid technique.  The study 
could not be included in the meta-analysis for several reasons, including a highly selective 
sample and the lack of a clearly structured decision model.  Of the original 75 polygraph 
exams, 40 were chosen by the author for inclusion in the study sample, and 35 exams were 
removed from the sample because the author felt they were too easy to score.  The act of 
selecting out exams from individual case files which they felt were not appropriate for the 
study brings into question whether the resulting sample would be representative of real 
world cases.  The examiners were precluded from making an inconclusive call, and were 
required to make a DI or NDI call for every case.  Some cases had five RQs, which is 
inconsistent with field testing techniques currently used.  No mean and standard deviation 
scores were provided and no data could be provided to calculate them.  Additionally, no 
interrater reliability statistics were reported. 
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Hunter and Ash (1973) reported the results of a study of the Reid technique.  The Reid 
technique does not employ a structured decision model or fixed cutscores, but relies on 
impressionistic decisions from the examiner.  The report does not include any inter-rater 
reliability information and does not include any sampling distribution data that can be 
used to compare the sampling distributions.  Additionally, the study sample was 
constructed using a highly selective process involving verified cases conducted by the 
primary author.  Without data on reliability and without sampling distribution parameters, 
or access to the examination data, the sample is of is of unverifiable representativeness and 
generalizability.   
 
Jayne (1989) reported the results of a field study on the predictive value of polygraph 
screening tests.  The study design was intended to compare screening polygraph accuracy 
with that of other preemployment screening methods.  In addition to highly selective and 
non-random case selection requirements, the criterion status of the sample screening cases 
was determined as a function of the results of a subsequent diagnostic polygraph regarding 
an employee theft investigation that was independent of the screening polygraph.  Although 
an innovative attempt to study future outcomes related to polygraph screening, the results 
of this study are not suitable for use as a criterion accuracy study.   
 
Jayne (1990) reported the result of a study of the Reid technique.  Although the results 
were previously described by Krapohl (2006), this study could not be included in the 
present meta-analysis because two different scoring approaches were used, neither of 
which reflect field practices.  One scoring method involved making precise linear 
measurements of the test data.  The other, more common, numerical scoring method was 
completed while excluding the fourth RQ, which was described as a secondary RQ that 
could also be scored as a CQ.  A test for which the nature and purpose of the stimulus is 
decided post-hoc lacks scientific rigor.  Current field practices do not endorse the exclusion 
of individual RQs or the use of a secondary RQ as a CQ.  In addition, no decision rules or 
numerical cutscores were used in this study, and decisions were made according to the 
subjective opinion of the scorer.   
 
Krapohl (2005) reported the results of seven-position evidentiary scoring of Federal ZCT 
exams.  Study data included cases from four different archival samples for which the 
sampling distributions could not be effectively compared to the sampling distributions from 
other studies. 
 
Krapohl (2010) showed that seven-position scores of You-Phase exams could be 
transformed to ESS scores.  Sample data was a highly selective and non-representative 
sample of Backster You-Phase exams, reported by Meiron, Krapohl & Ashknazi (2008). 
 
Matte (1990) is an abstract of a dissertation study completed at an institution that was 
approved by the State of California but not accredited by an institution recognized by the 
U.S. Government or foreign equivalent.  UMI later became part of ProQuest who 
subsequently adopted a policy that only those dissertations from regionally accredited 
universities would be listed and available to the public.  The dissertation is maintained by 
ProQuest with Matte as the author and ProQuest as the publisher.  Data from this 
dissertation study was included in this meta-analysis because the data was previously 
published in the journal Polygraph (Matte & Ruess, 1989). 
 
Matte (2010) reported the results of a study of the Backster Either-Or rule.  However, no 
truthful cases were included in the sample data.  This study cannot be construed as a 
criterion accuracy study, and could not be included in the meta-analysis. 
 
Meiron, Krapohl and Ashkenazi (2008) reported the results of a study of the Backster 
Either-Or rule.  Data, as reported at the 2008 APA annual conference in Indianapolis, 
included a highly selective and non-random sample from which the results of problematic 
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examinations were not included.  The result of this form of highly selective sampling is that 
the sample data are systematically devoid of error variance. 
 
Patrick and Iacono (1991) reported the results of a study of the Federal ZCT while reviewing 
the CQs between charts.  Instrumentation recorded both skin conductance and heart rate, 
which were scored against pre-stimulus levels in a manner that does not reflect field 
practices. 
 
Patrick and Iacono (1989) in a replication of an earlier study by Raskin and Hare (1978) 
reported the results of a study involving a technique that resembles the Federal ZCT, using 
the Utah scoring system and a grand total decision rule.  This study is interesting but does 
not resemble field practices closely enough to be included in the present meta-analysis of 
criterion accuracy. 
 
Podlesny and Raskin (1978) recorded eight different physiological channels using a test 
question sequence that resembles the Federal ZCT with a guilt-complex question instead of 
the symptomatic question at position 8.  Numerical scoring was based on the method 
described by Barland and Raskin (1975) and Raskin and Hare (1978) which is an early 
version of the Utah numerical scoring system.  Guilt complex questions and differences 
between exclusive and non-exclusive CQs were studied.  In addition, the CQT was 
compared to the GKT.  The absence of standard deviations prevents the comparison of the 
sampling distribution of numerical scores with those from other studies.  This study was 
designed to evaluate a number of important questions, but could not fit into a clear 
category of test question sequence and TDA model for which comparable replication studies 
could be located.  As a result, this study could not be included in the meta-analysis of 
criterion accuracy of PDD techniques presently used in field settings. 
 
Raskin and Hare (1978) reported the results of an important study using examinees who 
were considered to be criminal psychopaths.  Results from this study could not be included 
in the meta-analysis criterion accuracy of field PDD methods because of the use of non-
standard testing instrumentation that did not include a standard blood-pressure cardio-
activity cuff sensor. 
 
Research Division Staff (2001) described a study used on the development of a laboratory 
scenario used to manipulate research subjects.  This study was not designed to be a 
criterion accuracy study. 
 
Rovner (1986) in an interesting study of polygraph countermeasures did not report 
decisions, errors and inconclusive results separately for truthful and deceptive cases.  Data 
are unavailable for further analysis.  As a result, the complete dimensional profile of 
criterion accuracy could not be calculated and the study could not be included as a 
criterion accuracy study. 
 
Senter and Dollins (2002) published an interesting and informative study of decision rules 
that is not suitable for use as a criterion study. 
 
Senter (2003) published an interesting and informative study of decision rules that is not 
suitable for use as a criterion study. 
 
Senter and Dollins (2004) published an interesting and informative study of decision rules 
that is not suitable for use as a criterion study. 
 
Senter and Dollins (2008) published an interesting and informative study of decision rules 
that is not suitable for use as a criterion study. 
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Slowik and Buckley (1975) reported the results of a study of the Reid technique.  The study 
sample was selected from verified cases but does not describe the verification process.  The 
Reid technique does not employ a structured decision model or fixed cutscores, but relies 
on impressionistic decisions from the examiner.  The report does not include any inter-rater 
reliability information and does not include any sampling distribution parameters that can 
be used to compare the sampling distributions.  Without sampling distribution statistics, or 
access to the examination data, the sample is of unverifiable representativeness and 
unknown generalizability. 
 
Van Herk (1990) reported the results of a pilot study and what may be the first publication 
on three-position TDA.  One-third of the cases were unconfirmed, and consequently, this 
study could not be included in the meta-analysis.   
 
Wicklander and Hunter (1975) reported the results of a study of the Reid technique.  The 
study sample was selected from verified cases but does not describe the verification 
process.  The Reid technique does not employ a structured decision model or fixed 
cutscores, but relies on impressionistic decisions from the examiner.  The report does not 
include any inter-rater reliability information and does not include any sampling 
distribution data that can be used to compare the sampling distributions.  Without 
sampling distribution statistics, or access to the examination data, the sample is of 
unverifiable representativeness and unknown generalizability. 
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Appendix H 
 

Techniques for which there exists only one study that met the qualitative and quantitative 
criteria for inclusion in the meta-analysis. 

 
 
The APA Standards of Practice require a minimum of two published studies of a given technique. 
 
Arther Technique 
 
Horvath, F.S.  (1977) reported the results of a field study using the Arther modification of the Reid 
technique.   
 
Reid Technique   
 
Horvath (1988) reported the results of a laboratory study using the Reid technique.   
 
These studies were previously combined by Krapohl (2006).  However, subsequent review suggests 
that the Reid and Arther techniques are sufficiently dissimilar that the results of these studies cannot 
be regarded as replicating each other. 
 
The Reid Technique differs from other CQT formats in some important ways.  It sometimes employs 
a fifth RQ while all other PDD techniques are limited to four RQs.  Also, the Reid technique does 
not employ fixed numerical cutscores or a structured decision model.  Instead, decisions are made 
impressionistically by the examiner, using information from the test data, pretest interview, 
behavioral observations, and case file information.  Inclusion of clinical impressions in the decision 
process severely restricts the ability to validate it in the way that has been done with the other 
techniques.  Although the Reid technique can be credited as the source of many important 
innovations, and is indeed the wellspring from which all other CQTs have evolved, it is currently 
not being taught at any polygraph schools accredited by the APA.  The number of practitioners 
using the technique has decreased substantially since the closure of the Reid Polygraph School.  
The majority of the other techniques in the meta-analysis are currently taught and/or practiced on 
a considerable scale.  A review of the research in support of the technique resulted in an inability 
to satisfy the requirements of the study selection criteria, including interrater reliability statistics 
and normative parameters with which to calculate the generalizability of sample data.  Results 
described in the published literature, and data available to the committee, do not permit the 
statistical treatments applied to all of the other methods.  Despite these limitations, the average 
accuracy level of studies on the Reid technique was not significantly different from the results of 
this meta-analysis. 
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Appendix I-1 
 

AFMGQT / Three-position TDA 
 
 
Two usable studies on the AFMGQT with three-position TDA produced a combined unweighted 
average accuracy level of .816 (.059), with an inconclusive rate of .443 (.044).  The weighted 
average of correct decisions for the AFMGQT three-position model, was .989 (.016) for criterion 
deceptive cases and .643 (.116) for criterion truthful cases.  The weighted average inconclusive 
rates were .237 (.060) for criterion deceptive cases and .648 (.067) for criterion truthful cases.   
 
 

Study Nelson & Handler
(In press) 

Handler & Nelson 
(In press) 

Sample N 100 22 
N Deceptive 50 11 
N Truthful 50 11 
Scorers   3 
D Scores 50 33 
T Scores 50 33 
Total Scores 100 66 
Mean D -1.886 -1.903 
StDev D 3.161 2.986 
Mean T 2.427 1.424 
StDev T 2.557 2.722 
Reliability Kappa - - 
Reliability Agreement - .945 
Reliability Correlation - - 
Unweighted Accuracy .869 .740 
Unweighted Inconclusives .457 .421 
Sensitivity .737 .780 
Specificity .260 .180 
FN Errors .007 .010 
FP Errors .088 .186 
D-INC .256 .209 
T-INC .658 .633 
PPV .894 .807 
NPV .974 .947 
D Correct .991 .987 
T Correct .748 .492 
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Appendix I-2 
 

Army MGQT / Seven-position TDA 
 
 
Two usable studies on the Army MGQT resulted in an unweighted accuracy level of .694 (.043), 
with an inconclusive rate of .133 (.038).  The weighted average of correct decisions for the Army 
MGQT, using the seven-position TDA model, was .999 (.050) for criterion deceptive cases and .039 
(.085) for criterion truthful cases.  The weighted average inconclusive rates were .043 (.034) for 
criterion deceptive cases and .224 (.065) for criterion truthful cases. 
 
 

Study Krapohl & Norris 
(2000) 

Blackwell  
(1999) 

Sample N 32 100 
N Deceptive 16 80 
N Truthful 16 20 
Scorers 3 3 
D Scores 16 240 
T Scores 16 60 
Total Scores 32 300 
Mean D - - 
StDev D - - 
Mean T - - 
StDev T - - 
Reliability Kappa - - 
Reliability Agreement - - 
Reliability Correlation .750 .907 
Unweighted Accuracy .833 .660 
Unweighted Inconclusives .219 .125 
Sensitivity .813 .967 
Specificity .500 .250 
FN Errors .001 .001 
FP Errors .250 .533 
D-INC .188 .033 
T-INC .250 .217 
PPV .765 .644 
NPV .999 .999 
D Correct .999 .999 
T Correct .667 .319 

 
 
 
 
 
 
 
 
 
 

Polygraph, 2011, 40(4) 298 



Ad Hoc Committee on Validated Techniques 

Appendix I-3 
 

Directed-Lie Screening Test / Three-position TDA 
 
 
Two usable studies on the DLST/TES with three-position TDA produced a combined unweighted 
average accuracy level of .869 (.037) with an inconclusive rate of .228 (.043).  The weighted average 
of correct decisions for the DLST three-position model, was .827 (.060) for criterion deceptive cases 
and .912 (.043) for criterion truthful cases.  The weighted average inconclusive rates were .427 
(.063) for criterion deceptive cases and .210 (.060) for criterion truthful cases.   
 
 

Study Nelson (In press) 

Nelson, Handler, 
Blalock & 

Hernández 
 (In press) 

Sample N 100 49 
N Deceptive 50 25 
N Truthful 50 24 
Scorers 1 2 
D Scores 50 50 
T Scores 50 48 
Total Scores 100 98 
Mean D -1.585 -1.458 
StDev D 2.382 2.784 
Mean T 1.719 2.470 
StDev T 2.253 1.853 
Reliability Kappa - - 
Reliability Agreement - 0.762 
Reliability Correlation - - 
Unweighted Accuracy .893 .817 
Unweighted Inconclusives .208 .248 
Sensitivity .829 .415 
Specificity .595 .848 
FN Errors .033 .228 
FP Errors .127 .009 
D-INC .138 .355 
T-INC .277 .141 
PPV .867 .979 
NPV .947 .788 
D Correct .962 .645 
T Correct .824 .989 
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Appendix I-4 
 

Federal You-Phase / Three-position TDA 
 
 
Two usable studies on the Federal You-Phase technique with three-position TDA produced 
combined unweighted average accurate level of .881 (.041), with an inconclusive rate of .282 
(.046).  The weighted average of correct decisions for the Federal You-Phase three-position model, 
was .977 (.023) for criterion deceptive cases and .786 (.078) for criterion truthful cases.  The 
weighted average inconclusive rates were .181 (.055) for criterion deceptive cases and .348 (.072) 
for criterion truthful cases.   
 
 

Study Nelson 
(In press) 

Nelson, Handler, 
Blalock & Cushman 

(In press) 
Sample N 100 22 
N Deceptive 50 11 
N Truthful 50 11 
Scorers 1 10 
D Scores 50 110 
T Scores 50 110 
Total Scores 100 220 
Mean D -4.720 -5.394 
StDev D 3.345 4.219 
Mean T 3.901 3.982 
StDev T 3.804 4.432 
Reliability Kappa - - 
Reliability Agreement - 0.877 
Reliability Correlation - - 
Unweighted Accuracy .889 .878 
Unweighted Inconclusives .387 .235 
Sensitivity .740 .826 
Specificity .380 .530 
FN Errors .001 .027 
FP Errors .107 .143 
D-INC .260 .145 
T-INC .513 .325 
PPV .874 .852 
NPV .997 .952 
D Correct .999 .968 
T Correct .780 .788 
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Appendix I-5 
 

Federal ZCT / Three-position TDA (+/-6) 
 
 
Two usable studies on the Federal ZCT with three-position TDA, using tradition cutscores (+/-6 
and -3) produced a combined unweighted average accuracy level of .883 (.048), with an 
inconclusive rate of .318 (.043).  The weighted average of correct decisions for the Federal ZCT 
three-position model with traditional cutscores, was .990 (.016) for criterion deceptive cases and 
.675 (.095) for criterion truthful cases.  The weighted average inconclusive rates were .158 (.050) 
for criterion deceptive cases and .477 (.069) for criterion truthful cases.   
 
 

Study Capps & Ansley 
(1992) Blackwell (1998) 

Sample N 100 100 
N Deceptive 52 65 
N Truthful 48 35 
Scorers 1 3 
D Scores 52 195 
T Scores 48 105 
Total Scores 100 300 
Mean D -9.640 -5.938 
StDev D 5.146 5.503 
Mean T 4.780 4.867 
StDev T 5.461 5.580 
Reliability Kappa - .360 
Reliability Agreement - .660 
Reliability Correlation - - 
Unweighted Average Accuracy .977 .779 
Unweighted Inconclusives .386 .293 
Sensitivity .769 .851 
Specificity .438 .314 
FN Errors .001 .010 
FP Errors .021 .238 
D-INC .231 .138 
T-INC .542 .448 
PPV .974 .781 
NPV .999 .968 
D Correct .999 .988 
T Correct .955 .569 
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Appendix I-6 
 

Federal ZCT / Three-position TDA (+/-4) 
 
 
Two usable studies on the Federal ZCT with three-position TDA, using improved cutscores (+/-4 
and -3) produced a combined unweighted average accuracy level of .939 (.028), with an 
inconclusive rate of .269 (.044).  The weighted average of correct decisions for the Federal ZCT 
three-position model with improved cutscores, was .932 (.042) for criterion deceptive cases and 
.946 (.035) for criterion truthful cases.  The weighted average inconclusive rates were .314 (.066) 
for criterion deceptive cases and .225 (.059) for criterion truthful cases.   
 
 

Study Krapohl (1998) Harwell (2000) 
Sample N 100 88 
N Deceptive 50 60 
N Truthful 50 28 
Scorers 5 3 
D Scores 250 180 
T Scores 250 84 
Total Scores 500 264 
Mean D -7.700 -6.194 
StDev D 5.876 5.576 
Mean T 6.300 5.113 
StDev T 5.317 5.521 
Reliability Kappa - - 
Reliability Agreement - .990 
Reliability Correlation .900 - 
Unweighted Accuracy .929 .937 
Unweighted Inconclusives .264 .296 
Sensitivity .604 .689 
Specificity .768 .631 
FN Errors .068 .017 
FP Errors .032 .071 
D-INC .328 .294 
T-INC .200 .298 
PPV .950 .906 
NPV .919 .974 
D Correct .899 .976 
T Correct .960 .898 
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Appendix I-7 
 

Positive Control Technique / Seven-position TDA* 
 
 
Two studies on the Positive Control Technique produced a combined unweighted average accuracy 
level of .820 (.043), with an inconclusive rate of .292 (.045).  The weighted average of correct 
decisions for the Positive Control Technique, was .679 (.080) for criterion deceptive cases and .962 
(.032) for criterion truthful cases.  The weighted average inconclusive rates were .333 (.066) for 
criterion deceptive cases and .250 (.063) for criterion truthful cases.   
 
 

Study Driscoll, Honts & 
Jones (1987) 

Forman & 
McCauley (1986) 

Sample N 40 38 
N Deceptive 20 22 
N Truthful 20 16 
Scorers 1 1 
D Scores 20 22 
T Scores 20 16 
Total Scores 40 38 
Mean D -2.000 - 
StDev D 3.800 - 
Mean T 6.600 - 
StDev T 5.700 - 
Reliability Kappa - - 
Reliability Agreement - .800 
Reliability Correlation .840 .800 
Unweighted Accuracy .889 .777 
Unweighted Inconclusives .450 .131 
Sensitivity .350 .545 
Specificity .650 .750 
FN Errors .100 .318 
FP Errors .001 .063 
D-INC .550 .136 
T-INC .350 .125 
PPV .999 .897 
NPV .867 .702 
D Correct .778 .632 
T Correct .999 .923 

 
 
* Driscoll, Honts & Jones (1987) used seven-position numerical scoring.  Forman & McCauley used 
a non-numerical TDA approach, and is included here only for comparison purposes.   
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Appendix I-8 
 

Relevant-Irrelevant Technique 
 
 
One usable published study exists for the Relevant-Irrelevant techniques (Krapohl, Senter & Stern, 
2005), which resulted in an unweighted accuracy rate of .732 (.044).  Krapohl (2006) previously 
reported the accuracy of the RI technique at .83 with zero inconclusives, while including the 
results of Correa and Adams (1981) who reported an accuracy level of 100% in a laboratory study 
that employed methodology that does not reflect field practices. 
 
 

Study Krapohl, Senter & 
Stern (2005) 

Sample N 100 
N Deceptive 59 
N Truthful 41 
Scorers 1 
D Scores 59 
T Scores 41 
Total Scores 100 
Mean D - 
StDev D - 
Mean T - 
StDev T - 
Reliability Kappa - 
Reliability Agreement .700 
Reliability Correlation - 
Unweighted Accuracy .732 
Unweighted Inconclusives .001 
Sensitivity .831 
Specificity .634 
FN Errors .169 
FP Errors .366 
D-INC .001 
T-INC .001 
PPV .694 
NPV .789 
D Correct .831 
T Correct .634 
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Appendix I-9 
 

Zone Comparison Techniques / Rank Order Scoring System 
 
 
Two usable studies on the ZCT with Rank Order TDA produced a combined unweighted average 
accuracy level of .886 (.036), with an inconclusive rate of .213 (.042).  The weighted average of 
correct decisions for the Zone Comparison Technique with Rank Order TDA, was .885 (.050) for 
criterion deceptive cases and .887 (.053) for criterion truthful cases.  The weighted average 
inconclusive rates were .020 (.061) for criterion deceptive cases and .225 (.057) for criterion 
truthful cases.   
 
 

Study Krapohl, Dutton & 
Ryan (2001) 

Honts & Driscoll 
(1987) 

Sample N 100 60 
N Deceptive 50 30 
N Truthful 50 30 
Scorers 3 2 
D Scores 50 30 
T Scores 50 30 
Total Scores 100 60 
Mean D -24.650 -20.900 
StDev D 18.970 8.660 
Mean T 7.400 13.400 
StDev T 17.060 8.660 
Reliability Kappa - - 
Reliability Agreement - - 
Reliability Correlation - .930 
Unweighted Accuracy .879 .906 
Unweighted Inconclusives .150 .317 
Sensitivity .720 .600 
Specificity .720 .633 
FN Errors .120 .033 
FP Errors .080 .100 
D-INC .100 .367 
T-INC .200 .267 
PPV .900 .857 
NPV .857 .950 
D Correct .857 .947 
T Correct .900 .864 
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Addendum to the 2011 Meta-analytic Survey – MSU-MGQT

Raymond Nelson

This variant of the Modified General Question Technique was first described by Horvath (1988) 

and was replicated by Horvath and Palmatier (2008). Both studies were designed to investigate 

effects related to types of comparison questions. Both studies were conducted at the University 

of Michigan, and the name “Michigan State University Modified General Question Technique” 

(MSU-MGQT) is used herein. Operation and execution of the MSU-MGQT is, in some ways, 

not dissimilar to that for other MGQT formats, and the details can be found in the previously 

cited studies.

Horvath (1988) described a laboratory study involving a test question sequence similar to that 

described by Reid (1947), though including a fifth relevant question that was used to describe the 

guilty status of the participant. Data were evaluated by two blind evaluators who used a 7-

position scoring model described as similar to the one used by Barland and Raskin (1975) with 

grand total decision thresholds set at +/-5. Unweighted decision accuracy of blind numerical 

scores was .871, with an inconclusive rate of .025. 

Figure 1.  Mean and standard deviations for the scores from truthful and deceptive samples in the 

two MSU-MGQT studies.

Horvath and Palmatier (2008) reported the results of another study of comparison question types, 

also involving the MSU-MGQT format, but also including a fifth relevant question that was used 

to describe the guilty status of the participant.  Scoring tasks were completed used a 7-position 

1



scoring model described as similar to the one used by Barland and Raskin (1975), with grand 

total decision thresholds set at +/- 6. Unweighted decision accuracy of blind numerical scores 

was .882, with an inconclusive rate of .167. 

Figure 1 shows a mean and standard deviation plot of the scores of the sampling distributions of 

the included MSU-MGQT studies. A two-way ANOVA showed that the interaction of sampling 

distribution and criterion status was significant [F (1,92) = 8.7, (p = .004)]. The source of the 

interaction is at least partially attributable to the fact that scores for both deceptive and truthful 

participants were substantially stronger for the Horvath (1988) study, and both were closer to 

zero in the Horvath and Palmatier (2008) study. One-way ANOVAs showed no significant 

differences in the scores of the two studies for either the deceptive samples [F (1,46) = 0.231, (p 

= .633)] or truthful samples [F (1,46) = 0.147, (p = .703)]. 

Table 1 shows the summary of the two studies combined. Table 2 shows the profile and statistical 

confidence intervals for the criterion accuracy metrics. Table 3 shows a summary of the 

individual studies. 

Table 1. Summary MSU-MGQT studies. 

Number of studies 2

Total N 50

N Deceptive 25

N Truthful 25

Number of Examiners/Scorers 3

Total Scores 100

D Scores 50

T Scores 50

Mean D -18.650

StDev D -

Mean T 15.300

StDev T -

Reliability Kappa -

Reliability Agreement 0.95

Reliability Correlation 0.92

2



Table 2. Criterion accuracy and confidence intervals for MSU-MGQT studies.

Unweighted Average Accuracy
.877 (.049)

{.781 to .972}

Unweighted Inconclusives
.110 (.043)

{.025 to .195}

Sensitivity
.820 (.068)

{.686 to .954}

Specificity
.740 (.072)

{.599 to .881}

FN Errors
.120 (.064)

{.001 to .246}

FP Errors
.100 (.060)

{.001 to .218}

D-INC
.060 (.047)

{.001 to .153}

T-INC
.160 (.073)

{.017 to .303}

PPV
.891 (.065)

{.765 to .999}

NPV
.860 (.075)

{.713 to .999}

D Correct
.872 (.068)

{.739 to .999}

T Correct
.881 (.072)

{.740 to .999}
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Table 3. Summary of individual studies using the MSU-MGQT.

Study Horvath (1988) Horvath & Palmatier (2008)

Sample N 20 30

N Deceptive 10 15

N Truthful 10 15

Scorers 2 1

D Scores 20 30

T Scores 20 30

Total Scores 40 60

Mean D -24.500 -12.800

StDev D - 17.200

Mean T 18.800 11.800

StDev T - 12.900

Reliability Kappa -

Reliability Agreement 0.95

Reliability Correlation 0.920

Unweighted Average Accuracy 0.871 0.882

Unweighted Inconclusives 0.025 0.167

Sensitivity 0.900 0.767

Specificity 0.800 0.700

FN Errors 0.100 0.133

FP Errors 0.150 0.067

D-INC 0.000 0.100

T-INC 0.050 0.233

PPV 0.857 0.920

NPV 0.889 0.840

D Correct 0.900 0.852

T Correct 0.842 0.913

The combined decision accuracy level of the MSU-MGQT studies, weighted for sample size and 

number of scorers, was .877 with a combined inconclusive rate of .11. Reliability for MSU-

MGQT exams, expressed as the concordance rate for categorical decisions, was reported by 

Horvath (1988) at .95, with a correlation coefficient of .92 for numerical scores of the two 

evaluators. 
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Psychological Set or Differential Salience:  A Proposal for 
Reconciling Theory and Terminology in Polygraph Testing 

 
Stuart Senter, Dan Weatherman, Donald Krapohl, and Frank Horvath1 

 
 

Abstract 
What is now known as the Comparison Question Technique (CQT) is based on the assumption that 
truthful persons will be more physiologically responsive to comparison questions than to relevant 
(incident-related) test questions whereas for deceptive persons the opposite will be true.  Years of 
research have confirmed this expectation.  While the term “Psychological Set” has been accepted in 
the field to refer to this difference in responsiveness, the term has very limited value.  It does not 
accommodate non-CQT procedures and it is neither understood nor applied in the scientific 
literature as it is by polygraph examiners.  In this paper it is proposed that the CQT phenomenon 
is better described by the concept of “Differential Salience,” a term which has a stronger scientific 
foundation.  Moreover, the concept of differential salience describes what is observed 
physiologically in common polygraph testing methodologies aside from the CQT.  
 
 

Introduction 
 
 The use of what was termed a 
“comparative response question,” a question 
specifically introduced during polygraph 
testing to provide a stimulus against which to 
compare and evaluate the significance of the 
physiological reactions to relevant questions, 
was introduced by John E. Reid in 1947. 
From that time such a “control question” 
became commonplace in the field. Today the 
“control question” is more appropriately 
referred to as a comparison question.  The use 
of such questions is the basis for Comparison 
Question Techniques (CQT).    
 
 In the early 1960’s Cleve Backster 
applied the term “Psychological Set” to 
polygraph testing in an attempt to explain the 
functioning of the CQT.  That concept, along 
with two others advanced by Backster, “super-
dampening” and “anti-climax dampening,” 
joined the lexicon of polygraph examiners 
from that time forward (Backster, 1960a, 
1960b).  Backster introduced all of these 
terms to explain different patterns of 
physiological responding which he observed 
during CQT polygraph testing.  The latter two 
terms, super-dampening and anti-climax 

dampening, were original to Backster.  
According to Matte and Grove (2001), 
however, Backster attributed the term 
“psychological set” to the author of a 1948 
psychology textbook (Ruch, 1948).  However, 
in a recent paper Handler (2007) reported that 
“psychological set” was not mentioned in the 
Ruch text.  When Handler discussed this with 
Backster, Backster said that he himself had 
created the term “psychological set” (Handler, 
personal communication December 15, 2007). 
 
 There is some confusion regarding how 
these three concepts differ.  The commonly 
accepted definition for “psychological set” 
seems to be what was originally used by 
Backster to describe his concept of “anti-
climax dampening.”   For instance, here is 
what Backster (1960b) wrote about that 
concept:  

 
“The anticlimax dampening concept is 
formulated on the well-validated 
psychological principle that a person’s 
fears, anxieties, and apprehensions are 
channeled toward the situation which 
holds greatest immediate threat to his 
self-preservation or general well-being.”    
pg 1. 

 
 
 
 
1 The views expressed in this article are solely those of the authors, and do not necessarily represent those of the 
Department of Defense or the US Government.  The principal author can be reached at stu.senter@yahoo.com. 
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 Most polygraph examiners today would 
likely recognize this definition of anticlimax 
dampening as being the same as the 
contemporary definition of the term 
“psychological set.”  Indeed, Matte and Grove 
(2001) advised that this same definition was 
used in 1965 by DACA’s predecessor 
organization, the US Army Military Police 
School (USAMPS), to describe “psychological 
set.”  
 
 For the purpose of this paper we have 
focused on what is the prevailing field 
understanding of “psychological set.” 
Examinees will be more physiologically 
responsive to stimuli (test questions) that pose 
the greatest threat to their well-being or 
interests.  If more than one type of threat is 
presented, reactivity will tend toward that 
which is perceived as the greatest threat with 
diminished or no reactivity to the secondary 
threat.  When the two threats include both 
relevant questions and probable-lie 
comparison (PLC) questions, “psychological 
set” is said to explain why liars respond more 
greatly to the former and truthtellers to the 
latter.   
 
 Central to “psychological set,” and to 
the concepts “super-dampening” and “anti-
climax dampening” is the notion that an 
examinee’s fears will orient his attention, that 
the physiological responding will tell where 
those fears are directed, and that deception 
and truthfulness can be inferred by the 
pattern of physiological responding.  Though 
superficially appealing, the theory is 
insufficient to explain those circumstances 
where polygraph testing continues to produce 
accurate results despite the lack of examinees’ 
fears.  For example, previous writers have 
pointed out that examinees will still react in 
the predicted way during polygraph testing 
even when there are no threats against the 
examinee (Davidson, 1968; Lieblich, Naftali, 
Shumueli, & Kugelmass, 1974).  Examinees 
will even respond when answering truthfully 
to a chosen card in a card test (Gustafson & 
Orne, 1964; Kugelmass, Lieblich, & Bergman, 
1967).  In these studies there is no threat to 
the examinee’s self-preservation or general 
well-being, an essential component of the 
“psychological set” theory.   
 
 Similarly, the directed-lie comparison 
(DLC) question technique (Honts & Raskin, 

1988; Department of Defense Polygraph 
Institute Research Division Staff, 1998) offers 
a clear challenge to the jeopardy presumption 
of “psychological set”.  Recall that during DLC 
testing the polygraph examiner not only gives 
the examinee permission to lie on the DLCs, 
but there is an explicit agreement struck that 
the examinee will lie to the DLCs.  Fear of 
detection is eliminated as an explanation for 
an examinee’s reactions to DLC questions.  
The fear-based “psychological set” concept 
does not support the effectiveness of DLC 
polygraph testing, nor does it explain the 
accuracy of polygraph testing in non-
threatening situations.  The prevailing 
definition of “psychological set” therefore is 
inadequate, prompting the current search for 
a more fitting and scientifically supported 
concept that can account for such effects. 
 
 The concealed information test (CIT), 
also known as the guilty knowledge test (GKT), 
represents another situation where 
psychological set fails to account for all 
possible responses that occur on the test. The 
CIT is based on recognition, and not fear of 
detection. Over the course of the test, the 
examinee is simply asked to repeat plausible 
stimuli contained in a particular crime scene. 
The foundation of the test is on what the 
examinee knows or recognizes, not the 
emotional reactions that may emanate from 
the stimuli, such as fear or perception of 
threat (Ben-Shakhar & Elaad, 2003). 
Ultimately, the narrow scope of the 
psychological set cannot account for the 
robust effects of the CIT. 
 
 One substantial problem with respect 
to “psychological set” is that no branch of the 
behavioral sciences, including what is often 
said to be polygraphy’s parent science, 
psychophysiology, recognizes how those in the 
polygraph field apply the term. A search of the 
EBSCO behavioral science database returned 
39 abstracts or article summaries that 
included the term ‘Psychological Set’ ranging 
in time from 1956 to 2006. Two of these 
instances were simply incidental pairings of 
the words ‘psychological’ and ‘set’ and did not 
refer to an integrated concept. Without 
exception, the remaining 37 abstracts used 
the term psychological set to describe some 
sort of mindset, expectation, world view, or 
approach taken in a problem solving 
situation. The term was never used in the 
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context of channeling or focusing concern on 
the greatest of a group of potential threats, as 
the term is used in the polygraph community. 
This peculiarity gives rise to confusion and 
provides a basis of derision for polygraph 
critics (Furedy, 1991). Even as a best case, 
“psychological set” is viewed as non-scientific 
jargon. A replacement expression would not 
only have to have an accepted definition 
within the larger scientific community, but it 
would also have to deal with those phenomena 
which “psychological set” fails to address. We 
propose that the appropriate expression is 
“differential salience.” 
 
Defining Salience 
 
 The adjective “salient” is described as 
“prominent” or “conspicuous” based on the 
Random House Unabridged Dictionary (2006). 
The American Heritage Dictionary of the 
English Language (2006) characterizes 
“salient” as “strikingly conspicuous” or 
“prominent.” The WordNet® 3.0 system 
produced by Princeton University describes 
“salient” as “having a quality that thrusts 
itself into attention.” Finally, the Kernerman 
English Multilingual Dictionary defines 
“salient” as “main,” “chief,” “most noticeable.” 
These sources also define “salience” as “the 
state or condition of being salient.” 
 
 Based on the definitions above, 
salience indicates that a stimulus is 
prominent, conspicuous, and/or striking. As 
the source or cause of salience is unspecified 
in these definitions, the implication is that a 
given stimulus can be salient for a wide 
variety of reasons. A stimulus that is 
considered to be salient may be threatening, 
novel, surprising, familiar, complicated, 
pertinent, or otherwise significant. 
Furthermore, different stimuli will possess 
different degrees of salience, in the same 
sense that different stimuli would be 
threatening, novel, surprising, etc., to different 
degrees. It may not always be possible to 
know why, in any particular case, one item is 
more salient than another.    
 
Salience in the Scientific Literature 
 
 Conducting a search for “salience” or 
“salient” using the EBSCO PsychINFO 
database for the behavioral sciences indicates 
that these terms exist in over 15,000 

published articles, book chapters, and 
dissertations. Salience is a broad reaching 
term, covering the arenas of memory, 
attention, speech pragmatics, perception, 
emotion, cognition, social contexts, and many, 
many others. There is little to debate 
regarding the pervasiveness or general 
scientific acceptance of the term “salience.” 
More importantly, there is also a large body of 
literature that argues for the role of salience in 
lie detection, and more specifically, polygraph 
applications. 
 
Salience and Lie Detection 
 
 Vendemia, Buzan, Green, and Schillaci 
(2005) and Vendemia, Buzan, and Simon-
Dack (2005) described a model of deception 
that included salience as a key component, 
among other critical factors. This model is 
shown in Figure 1. As shown, salience is 
proposed as a critical component of the 
physiological measures indicative of 
deception, among a model that includes 
memory, emotion, and attentional 
components. 
 
 Handler and Nelson (2007) recently 
argued for the inclusion of salience in the 
polygraph lexicon, specifically for the purpose 
of explaining the PLC question test. However, 
multiple authors have also included the 
notion of salience in theories of lie detection. 
Wolpe, Foster, and Langleben (2005) 
suggested that from “a neuropsychological 
perspective, both the CQT and GKT are 
‘forced-choice’ protocols that seek to detect 
differences in psychological salience between 
questions by examining the physiologic 
responses of the subject to target and baseline 
conditions.” 
 
 In other work, Offe and Offe (2007) 
stated that “the basic assumption of the CQT 
is that RQ will have a higher significance for 
guilty subjects and CQ for innocent subjects 
and that these differences in significance will 
be reflected in the physiological variables 
recorded as the reaction.” In this work, Offe 
and Offe (2007) concluded that “criticism 
cannot be sustained that it would be 
impossible to systematically achieve a 
differential significance of relevant and 
comparison questions and to measure it 
physiologically.” 
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 Honts (2004) also described the 
rationale of the comparison question test as 
assessing credibility based on the differential 
reactions caused by two different types of 
questions. Differential salience between 
relevant and comparison questions as 

perceived by the examinee generated these 
different reactions. Honts used the general 
description of differences in salience tied to 
different questions to explain the diagnostic 
value of both PLC and DLC question tests. 
 

 
 
Figure 1.  Proposed relationship of the underlying theoretical constructs involved in the process of 

deception. From Vendemia, Buzan, and Simon-Dack (2005). 
 
 

 
 
 
Salience in the Context of the 
Psychophysiological Detection of 
Deception 
 
 Reid (1962) recognized “emotionally 
weighted” response differences not only 
between relevant and comparison questions, 
but also observed degrees of salience across 
the relevant questions themselves. The simple 

difference in the degree of salience across 
stimuli provides the basic theoretical 
foundation for all polygraph methodologies 
listed below. It is well accepted, at least given 
current scientific knowledge, that there is no 
unique “lie” response.  It is only the variability 
in the salience of different stimuli that permits 
an inference of “lying” or that an item is 
recognized as unique amongst other items. 
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The following passages discuss how 
differential salience can be used to explain the 
effectiveness of major categories of polygraph 
testing approaches. 
 
PLC Question Test 
 
 In the PLC question test, examinees 
are guided to commit that they are ‘not the 
kind of person’ that would perform a 
particular transgression, such as lying, 
stealing, or harming another. Later, 
examinees are specifically asked whether they 
have ever done such things. The assumption 
is that all examinees have done these things, 
but that the presentation of such questions 
will be particularly uncomfortable to the 
truthful participant who has little concern 
over the relevant questions. In contrast, guilty 
examinees are expected to have little concern 
over the comparison questions, engaged 
instead by the relevant questions. 
 
 The different response magnitudes 
produced by truthful and deceptive examinees 
during the polygraph data collection process 
can be attributed to the differential salience 
that the relevant and comparison questions 
hold for the two groups of examinees. 
Comparison questions are more salient 
(perhaps because they are more threatening, 
pertinent, or otherwise significant) than 
relevant questions for truthful examinees. 
Relevant questions are more salient (again 
due to increased relative threat or 
significance) than comparison questions for 
deceptive examinees. Thus, the PLC question 
test is effective due to the different levels or 
threat or pertinence (encompassed by the 
term ‘salience’) possessed by the different 
classes of questions, for deceptive and truthful 
examinees. This coincides with the reasoning 
presented by Honts (2004) and Wolpe et al. 
(2005) described earlier. 
 
 While the differential salience of the 
two categories of questions for truthful and 
deceptive examinees has been demonstrated 
empirically from inspection of the objective 
physiological data, it has also been obtained 
when examinees are debriefed following 
polygraph examinations (National Research 
Council, 2003). Horvath (1988) asked 
examinees in a laboratory study to provide 
subjective ratings of the questions that had 
been asked during the testing process. These 

ratings, even though provided by persons who 
were unaware of the theoretical basis for PLC 
testing, were clearly supportive of the 
underlying premise.  Those examinees who 
were “deceptive” during the testing rated the 
relevant questions as of significantly greater 
concern to them than the comparison 
questions. On the other hand, “truthful” 
examinees expressed significantly greater 
concern for the comparison questions than for 
the relevant items. These subjective ratings, in 
addition to the objective scoring of the 
physiological data, showed that the salience of 
the comparison questions was greater for 
“truthful” examinees and the salience of the 
relevant questions was greater for those who 
were “deceptive.” It can be concluded that it is 
this differential salience that accounts for the 
diagnostic value of PLC polygraph testing.  
Moreover, because similar findings have been 
reported in more recent studies, there is 
compelling reason to suggest that this 
differential salience generalizes across a 
variety of settings (Honts, 2003; Horowitz, 
Kircher, Honts, & Raskin, 1997; Offe & Offe, 
2007). 
 
DLC Question Test 
 
 The flexibility of the term salience can 
also be used to explain the processes included 
in the DLC question test. This test is distinct 
from the PLC question test in that 
participants are instructed to lie to the 
comparison questions. In this context, 
comparison questions do not present different 
levels of threat to truthful or deceptive 
examinees, but rather, different levels of 
cognitive engagement. Relevant questions, in 
this type of test, still exist as a potential 
threatening stimulus, depending on the 
examinee. 
 
 Truthful participants should 
experience little threat from the relevant 
questions, but should view the DLCs as more 
salient, as these questions require them to 
perform a cognitive task, as directed by the 
polygraph examiner. Also, truthful examinees 
are likely vigilant for such questions, relative 
to the other questions, which likely 
contributes to their differential salience. In 
contrast, deceptive examinees should feel 
threatened by the relevant questions, which 
detract from the prominence or salience of the 
DLC questions.  
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 In principle, the DLC questions are 
more salient for truthful examinees than are 
relevant questions due to the cognitive task 
required of DLC questions and potentially due 
to examinee vigilance. For deceptive 
examinees, the relevant questions are more 
salient than the DLC questions due to the 
threat that they represent. For these reasons 
we can expect greater response magnitudes to 
the comparison questions for truthful 
examinees and greater responses to relevant 
questions for deceptive examinees in the 
context of the DLC question test. This fits with 
Honts’ (2004) and Wolpe et al.’s (2005) 
description of the comparison question test, 
though the source/origination of salience is 
certainly different than that of the PLC 
question test. 
 
Concealed Information Test 
 
 The concealed information test 
involves the presentation of elements 
(sometimes called ‘keys’) present at a crime 
scene, in addition to similar but unrelated 
control (also referred to as foil) items that were 
not present at the crime. The key items could 
include the type of weapon used to stab a 
victim, the caliber of weapon used, the color of 
the victim’s shirt, and so on. In theory, the 
individual who committed the crime will know 
the elements or keys of the crime, and these 
stimuli will be familiar and more prominent 
than the control stimuli. For the person who 
did not commit the crime, the key stimuli 
should not be prominent or familiar relative to 
the control stimuli. 
 
 The concealed information test is 
effective because of the differential salience of 
the key stimuli relative to the control stimuli, 
from the standpoint of the guilty individual. 
Key stimuli are recognized and familiar for 
guilty individual, relative to control stimuli, 
and larger physiological response magnitudes 
are produced. Innocent individuals 
undergoing a concealed information test 
should not find the key stimuli familiar 
relative to the control stimuli. Thus, for 
innocent individuals, there should be no 
differential salience for the key stimuli relative 
to the control stimuli.  
 
 Versions of the concealed information 
test, including the peak of tension and 
searching peak of tension approaches, operate 

on similar principles. The key value or 
location of the item of interest holds a special 
prominence to the deceptive examinee, and 
thereby, greater salience, relative to the other 
stimuli presented. Thus, presentation of the 
key value or location should produce the 
greatest physiological response, relative to the 
other items in the presentation sequence. In 
accordance with this line of reasoning, Wolpe 
et al. (2005) suggested that the purpose of the 
concealed information test was to assess the 
salience of information presented to the 
examinee. 
 
Relevant/Irrelevant Test 
 
 The relevant/irrelevant test operates 
on the premise that a particular relevant 
question that represents the greatest threat to 
the examinee will produce significant and 
consistent physiological responses relative to 
other relevant questions. For example, an 
individual who has committed an undetected 
theft will likely be more concerned about or 
more threatened by this question than 
relevant questions dealing with issues about 
which the examinee has nothing to hide. In 
this context, questions that pertain to the 
issues about which examinees are hiding 
information are more salient than those 
questions that do not, due to the different 
level of threat, concern, or prominence that 
they represent. This differential salience 
across questions produces greater 
physiological responses to the relevant 
question or questions of concern. 
 
Concluding Comments 
 
 It is important to note that all 
polygraph approaches are effective or 
diagnostic to the extent that the stimuli and 
questions that they include are salient in the 
expected direction. For instance, Offe and Offe 
(2007) demonstrated that participants for 
whom erroneous decisions were made did not 
rate comparison questions and relevant 
questions in the predicted direction. In other 
words, for these participants, relevant 
questions and comparison questions did not 
show differential salience. This was not true 
for participants on whom correct decisions 
were made. 
 
 In the same vein, the concealed 
information test is only effective to the extent 
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that the key stimuli are salient for the guilty 
examinee and not for innocent examinees. If 
ineffective key stimuli are chosen, for example 
when the guilty examinee does not remember 
a particular element of the crime, then this 
key will not be familiar or differentially salient 
to the examinee, relative to the foil (or control) 
items. No differences in response magnitudes 
between key and control items are likely to be 
demonstrated in such cases.  (Note: The term 
“buffer” usually refers to the opening item, not 
to the noncritical ones which are usually 
called foils, controls, non-critical items or 
similar terms.) 
 
Summary 
 
 The concept of salience and more 
specifically, “differential salience” provides a 
defensible and comprehendible theoretical 

framework through which a variety of 
polygraph approaches can be explained. The 
expression differential salience allows for 
multiple explanations of physiological arousal 
to come to bear, not just being limited to 
threatening circumstances, as with 
conventional polygraph explanations. Using 
salience, we can account for physiological 
responses that occur due to a variety of 
reasons, and in the context of a variety of 
polygraph formats. The notion that such 
responses appearing in polygraph 
examinations occur due to a single source 
(e.g., fear of detection) is incompatible with the 
psychophysiological literature. Salience 
provides a vehicle to broaden and enhance 
our understanding of the multiple factors that 
come to bear in polygraph testing. It is time to 
change the way we present what we do in 
terms of common scientific understandings. 
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