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Forensic applications of polygraph techniques rely primarily on the control or comparison question test (CQT). The author
describes the CQT and its theoretical basis, and how it is used and evaluated by the polygraph professionals, and by scien-
tists at arms length from the polygraph community. Because the CQT (a) has a weak theoretical foundation, making it
unlikely that it can be as accurate as polygraph proponents claim, (b) is biased against the innocent, and (c) may be subject
to countermeasures used by the guilty to appear truthful, CQT results cannot constitute evidence of either deception or truth-
fulness. In the absence of insight into brain mechanisms that underlie deception, it may be difficult to develop a valid lie
detector. However, methods are available for detecting guilty knowledge, information that only the perpetrator of a crime and
the police possess, which are ripe for further development as forensic applications.
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T o the dismay of a fearful public and the police, many crimes with a plausible suspect
go unprosecuted due to a lack of hard evidence. It is possible that no amount of detec-
tive work will turn up the leads necessary to clear or indict the suspect. However, the evi-
dence needed to resolve the case is present in the mind of the perpetrator. If only we could
accurately access this information, more crimes would be solved, the innocent would rarely
be falsely imprisoned, and the guilty liar would always be convicted. For more than half a
century, the polygraph profession has claimed that we can resolve seemingly unsolvable
cases by tapping into the physiological basis of a suspect’s veracity. In this article, I will
examine how well we can detect lying, using conventional police polygraph methods, and
how law enforcement agencies can best use deception detection procedures as investigative
aids. My focus will be the so-called control or comparison question test (CQT), a proce-
dure that is widely used in forensic settings.

PSYCHOPHYSIOLOGICAL BASIS OF THE CQT

It is generally recognized that there is no physiological response that is uniquely associ-
ated with lying. Moreover, the brain mechanisms involved in lying are unknown, rendering
difficult the development of techniques that can distinguish liars from truth tellers. Hence,
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detection of deception methods is designed to compare physiological reactions to different
types of questions. The first commonly used lie detection procedure, the relevant—
irrelevant technique, involved comparing the response to crime-relevant questions (e.g., a
question in a case involving alleged child sexual abuse, “Did you insert your finger in
Susan’s vagina?”) with irrelevant questions covering inconsequential topics for which the
correct answer was readily apparent (“Is today Tuesday?”). This technique is seldom used
in forensic settings because even innocent people are more reactive to the threatening accu-
sation contained in the relevant question than to the innocuous content covered by the irrel-
evant question (Horowitz, Kircher, Honts, & Raskin, 1997).

The CQT was developed to address the obvious imbalance in the psychological signifi-
cance of the two types of questions by replacing the irrelevant query with a comparison ques-
tion. Historically referred to as the “control” question, this question is also accusatory, but it
does not deal with a transgression related to the commission of the crime. Instead, it probes
the integrity of a suspect by querying about possible past misbehaviors that one who commit-
ted such a crime might also have engaged in. For instance, for a sex abuse case, the control
question might take the form “Have you ever committed a sexual act you were ashamed of?”
or, because all relevant questions involve lying, “Have you ever lied to get out of trouble?”

The CQT is also sometimes referred to as the “probable lie test” because it assumes that
the control questions are likely to elicit lies or at least nervous denials. CQT proponents
argue that because the control questions are the only questions for which the innocent have
any reason to be concerned, truthful people will respond more strongly to the control than
to the relevant question. By contrast, liars are expected to find the relevant questions of
greater concern, so they should respond more strongly to these questions.

CQTs are administered such that there are multiple relevant questions (typically three),
each paired with a different control question. These questions are typically repeated three
times, with the order of questions changed with each repetition. A CQT may also include
other questions (a test often has 10 questions total), but only the relevant and control ques-
tions are evaluated to determine deception. Today’s polygraph examiner is likely to use a
laptop computer to digitize and record physiological reactions to the relevant and control
questions. These reactions include skin conductance, monitored from the finger tips; respi-
ration, recorded from belts around the chest and abdomen; and cardiovascular activity,
tracked from a partially inflated blood pressure cuff placed around one arm. Computer soft-
ware can be used to compare the magnitude of each type of physiological response to each
control question and the relevant question with which it is paired, ultimately yielding an
(unverifiable) estimate of the likelihood that an examinee is truthful or deceptive (e.g., “The
probability of deception is less than .01”"). Most examiners have been trained to process the
physiological data manually to achieve the same goal. Because the algorithms on which
computerized scoring is based are proprietary and thus cannot be evaluated, most examin-
ers prefer to rely on their own scoring because they can defend it against outside scrutiny.
Most tests end with conclusive verdicts of either deception or nondeception. However,
examiners in private practice typically claim about 10% of CQTs end inconclusively, and
Patrick and Iacono (1991b) found that police polygraph operators had an inconclusive rate
of just more than 20%. If possible, suspects with such outcomes are retested until a defin-
itive result is obtained.
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TEST ADMINISTRATION: THE CQT INTERVIEW AND INTERROGATION

The ideal lie detector test would be administered something like a medical X-ray assess-
ment. When a trained X-ray technician administers the standard protocol, the results are
independent of the procedure followed. For instance, were two different technicians to
obtain X-rays on the same person, the resulting images would be highly similar. However,
this type of standardization does not exist for the CQT, and it is important to understand
how this can affect the outcome of the test.

The CQT is not so much a single test as it is a collection of procedures that have in
common the inclusion of relevant and control questions. Whatever specific form it takes,
the CQT is more accurately characterized as a polygraph-assisted interview than a test. This
interview has three phases. It begins with a pretest component during which the examinee
is interviewed by the examiner and the questions are formulated. This phase of the inter-
view can cover a lot of ground but is likely to involve asking test subjects about their views
regarding their honesty, the nature of the punishment that would be appropriate for the
crime, the factual evidence surrounding the crime, the subject’s explanation or interpreta-
tion of the facts, and how best to word the relevant questions so they can be understood and
answered unambiguously “yes” or “no.”

An important goal of this interview phase is to convince the subject that the control ques-
tions are just as important as the relevant questions. This is accomplished by getting the subject
to agree that the kind of person likely to commit the particular crime would also be likely to
engage in other types of misbehavior, such as deceiving the police. Without ever making a dis-
tinction between the control and relevant questions, the examiner then introduces possible con-
trol questions that the subject also agrees are reasonably worded and can be answered
unambiguously; for example, “Have you ever lied to a person in a position of authority?”
Because the examiner admonishes the subject that the test will only work if the subject is com-
pletely truthful, many subjects, when confronted with a control question like this, will indicate
that they have in fact lied to an authority figure; for example, to a parent or teacher. At this
point, the control question is reworded so that it begins with this question: “Other than what
you have told me about, have you ever lied to a person in a position of authority?” If the subject
says, “yes,” then the examiner leads the subject to believe that making such admissions is
somewhat incriminating thereby hoping that the subject will refrain from revealing any addi-
tional misdeeds. No matter how many times an innocent person qualifies the coverage of a con-
trol question, the question nevertheless is still assumed to elicit a probable lie or at least
significant concern when asked. It is noteworthy that the examiner must pick control questions
that are appropriate, given the character of the subject. A repeatedly convicted felon who prob-
ably has a life history of lying to authority figures is likely to be asked a control question that
covers more serious transgressions; for example, “Have you ever committed an undetected
felony?”

The procedure followed to develop questions during the pretest interview is often char-
acterized as establishing the “psychological set” of the examinee, the unsubstantiated
notion that the individual’s attention is involuntarily channeled to whatever question holds
the greatest immediate threat to his or her well-being (Abrams, 1989; Matte, 1996). For the
guilty, this means that the examiner has effectively ensured that their concern is directed to
the relevant question. The psychological set of the innocent is appropriately established
when the control question conveys the greater threat.
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The second phase of the CQT involves asking the questions while the physiological reac-
tions are recorded. Because the inflated blood pressure cuff becomes uncomfortable and
about 20 s must elapse between each question to provide ample time for the physiological
response to register and recover, a typical 10-question CQT lasts about 3 min. Each run
through the question list produces a chart (or the computer equivalent of a chart) recording
of the physiological reactions to the questions. Often, three such charts are obtained with
the order of questions altered for each. Between each pair of charts, the subject is given the
opportunity to alter the wording of questions that, with additional reflection, may seem
unclear or confusing.

Some examiners also include a procedure designed to convince subjects they will be
caught if they lie. The subject may be asked to choose a card from a marked deck or to write
down a number between 1 and 10 and place it face up so both the subject and examiner can
see it. The examiner then asks the subject if he has selected any of a series of cards or
numbers, including the chosen one, to see if the physiological reactions are strongest to the
subject’s pick. This test, sometimes called a stim test (intended to stimulate the subject to
increase detectability) or acquaintance test (acquainting the subject with the inevitability of
detection), is interpreted such that the subject’s pick is always detected.

For subjects who are deemed to have deceptive outcomes, the third and final phase of
the CQT involves confronting the subject in an attempt to obtain an admission or outright
confession. Most examiners are expert interrogators who are adept at using what they know
about the subject’s character and demeanor during the interview, the crime facts, and the
CQT outcome to convince subjects that it is in their interest to confess.

It should be apparent from the above description that the CQT is not a standardized, objec-
tive procedure. Even when two examiners are trained to administer the same CQT protocol,
the resulting CQTs will be different. CQTs are likely to vary in the choice of questions for-
mulated to serve as relevants and controls, the wording and ordering of questions, the inclu-
sion of other questions besides the relevants and controls, whether to include a stim test, the
manual and/or computer scoring and interpretation of the resulting physiological data, and the
degree to which the examinee buys the idea that all of the questions are equally determinative
of test outcome. Although modern CQTs are computerized, computerization has no effect on
any of these method variations; computers only ensure that the digitized physiological data
are recorded for review and analysis. Computer scoring ensures reliability by reducing scor-
ing inconsistency, but scoring algorithms have not been made available for scientific evalua-
tion, have unknown validity, and are entirely dependent on the quality of the examiner’s
question development and administration of the CQT. Most examiners agree that the key
ingredient for a competently administered CQT is the examiner. Hence, successful lie detec-
tion rests with the examiner, not the polygraph or computerized scoring procedure.

SCIENTIFIC SKEPTICISM REGARDING CQT THEORY

Evaluation of a test’s efficacy begins with an appraisal of its theoretical foundation. For
the CQT, this involves evaluating the intended function of relevant and control questions.
It is easier to understand why guilty suspects can be expected to fail a CQT than it is to
understand why innocent suspects can be expected to pass. Because the relevant question
has obvious import to the perpetrator of a crime and the typical control question is likely to
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seem inconsequential by comparison, larger responses can be expected in the category of
relevants than in control category questions. However, the relevant question is just as rele-
vant for the innocent suspect who fears false detection. One of the reasons why physiolog-
ical deception detection seems plausible to us is that we can all recall an occasion when,
caught in a lie, our face flushed, our heart rate picked up, and our hands became clammy.
Field polygraphs are quite capable of registering these physiological changes; indeed, they
work as well as sophisticated laboratory polygraphs for this purpose (Patrick & Iacono,
1991a). However, these same physiological reactions are likely to arise with the passionate
denial that occurs when false charges are leveled against us. The fear of detection is indis-
tinguishable from the fear of false detection; the physiological reactions recorded by the
polygraph under these two circumstances cannot be discriminated one from the other.

Other factors also undermine our confidence that control questions work as intended. If
an innocent person is not lying in response to a control question, cannot think of a lie asso-
ciated with the control question, or has divulged all instances of lying during the review of
control questions carried out in the pretest interview (i.e., the subject actually believes the
examiner’s assertion that the CQT cannot be passed if any lie is held back), the test will be
failed. Hence, the CQT is biased against innocent suspects. As Patrick and Iacono (1991b)
demonstrated, police polygraph examiners appear to understand this, because virtually the
only time they disregard their own physiological data collected during a CQT, the data indi-
cate deception. Hence, sometimes charts that clearly indicate deception are countermanded
in examiner-written reports that conclude the result was inconclusive or truthful. By contrast,
nondeceptive charts are almost never interpreted by examiners as indicating they believe the
subject is actually deceptive, nor are such charts reclassified by examiners as inconclusive.

Even for the guilty we have no way of knowing for certain that the CQT works as
intended. As noted elsewhere (lacono & Patrick, 1987), there are many reasons why a
guilty person may respond more strongly to a control than to a relevant question. For
instance, in the case of sex offenders, many of their crimes are undetected, but these crimes
are likely to be covered by a typical control question, for example, “Have you ever com-
mitted a sex act you were ashamed of?” A guilty sex offender who is worried that the poly-
graph will lead to suspicion in other crimes by virtue of concern directed at control
questions has ample reason to respond disproportionately more strongly to these questions.

These criticisms of the CQT have not been effectively addressed by the polygraph pro-
fession. For instance, to circumvent problems associated with probable lie control ques-
tions, a CQT alternative has been proposed, the directed lie test (DLT). In a DLT, the
probable lie control question is replaced with a question that the suspect agrees will be
answered with a deliberate lie, for example, “Have you ever made even one mistake?”” The
suspect is asked to think of the mistake when responding to the directed lie question, ensur-
ing that the question elicits a lie. However, for the innocent, the directed lie question still
does not match the relevant question in psychological significance, and the fact that it does
not is obvious, making it analogous to the irrelevant question in the relevant—irrelevant
technique. For the guilty, the directed lie could deal with a matter of equal or greater sig-
nificance than that covered by the relevant question. Although used forensically, the DLT
does not have a strong following, in part because the purpose of the directed lie questions
is transparent, making it easier for individuals who use countermeasures to understand that
it is this question to which they should attempt to augment their physiological response.
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Another way the polygraph community has dealt with the criticisms directed at the use
of probable lie controls has been to stop referring to them as such. Hence, in 1999, after
almost 50 years of reference to these questions as controls, the American Polygraph
Association renamed the CQT as the comparison question test.

CQT ACCURACY

The debate concerning CQT accuracy has raged for decades and is too broad a topic to
consider fully here, but has been hashed out thoroughly elsewhere, especially in a legal text
that presents comprehensive detailed arguments supporting both the case for (Honts,
Raskin, & Kircher, 2002) and the case against (Iacono & Lykken, 2002) forensic applica-
tions of the CQT. The most thorough analysis of polygraph testing undertaken to date was
published as a book by the National Research Council (NRC) of the National Academy of
Sciences (NRC, 2003). The NRC was composed of a panel of distinguished scientists who,
although they had no direct involvement with polygraph testing, had the expertise to eval-
uate polygraph tests. The NRC examined the world literature on polygraph testing, includ-
ing unpublished U.S. government data and reports, some of which, because they were
classified, have never been available for analysis. Because the CQT has received the most
research attention, much of the NRC report is relevant to the evaluation of the CQT. Some
of the NRC findings are highlighted below.

THE PRACTITIONER PERSPECTIVE

In my experience, which now spans several decades and includes considerable contact with
examiners working for government agencies and in private practice, practitioners are con-
vinced that errors are so minimal that they are virtually nonexistent. Furthermore, although
they may acknowledge that errors are occasionally made, they attribute them to incompetent
examiners. It is not uncommon to encounter experienced examiners, who have given hun-
dreds or thousands of tests, claiming that they are unaware of ever having made a mistake.
Confronted with the fact that the CQT has no compelling theoretical basis and that therefore,
claims of high accuracy seem implausible, practitioners respond that the absence of theory is
irrelevant because, in practice, the CQT works and that’s all that matters.

Few examiners have the scientific training necessary to evaluate the literature on CQT
accuracy. Their training consists of practical experience in law enforcement and completion
of a course on polygraph techniques completed with one semester or less of class work.
Hence, they turn to institutions such as the American Polygraph Association or to PhD-level
psychologists who also practice polygraphy for their opinions regarding validity. Both
sources martial evidence suggesting that the CQT has extremely high accuracy. The
American Polygraph Association Web site (www.polygraph.org) cites an analysis of valid-
ity studies that they commissioned to an entity referred to as Forensic Research Incorporated
(Forensic Research Incorporated, 1997). This analysis proclaims a 98% accuracy figure
based on a review of a dozen CQT field studies involving over 2,000 real life forensic eval-
uations. The handful of psychologists directly involved in the polygraph profession have
reached similar conclusions. Two of the most visible scientists practicing polygraphy, David
Raskin and Charles Honts, have argued that when used as forensic evidence in court, their
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analysis of CQT field studies supports an overall accuracy rate for the CQT of 97.5% (Honts
et al., 2002).

An interesting question concerns how it is possible that dozens of field studies based on
thousands of cases can be so wrong in their appraisal of polygraph accuracy. The answer
derives from the inability to appreciate the significance of a research design flaw that runs
through field studies. Despite the fact that the existence of this serious defect has been
known for decades, the polygraph community has continued to publish and cite these
flawed studies to substantiate their claims of near infallibility.

A case in point is a recent CQT validity study carried out by three polygraph examiners
(Mangan, Armitage, & Adams, 2008), which claims 100% accuracy in the identification of
both guilty and innocent suspects. Like the other studies based on real life applications of the
CQT that preceded it, this investigation relied on a confession as the guilt criterion. A confes-
sion not only identifies the guilty party, but it also establishes as innocent cosuspects in the
same case. A typical confession study determines validity by examining how often charts
scored deceptive came from guilty people and how often those scored nondeceptive came
from innocent people. In Mangan et al. (2008), when charts scored inconclusive were elimi-
nated, following this verification method, the test outcome matched the criterion perfectly, so
CQT accuracy was 100%! Although many questions can be raised about the adequacy of the
confession criterion (e.g., are cases that yield confessions representative of cases in general?
Aren’t some confessions false?), the serious problem introduced by relying on confessions is
that they are obtained by the examiner (during the posttest phase of the CQT described ear-
lier) after the examiner judges the CQT deceptive. Under these circumstances, the outcome
of the test (deception) and the criterion (confessing) are not independent leading, of course,
for the two to be in agreement virtually all of the time. Note that had the examiner erred by
passing a guilty person, there would be no posttest interrogation and therefore no confession,
and this false negative error would be missed by Mangan et al. Note as well that had the exam-
iner erred by failing an innocent person, despite proceeding with the posttest interrogation,
there would be no confession, and this false positive error would be missed by Mangan et al.

Under the circumstances, it should not be surprising that Mangan et al. (2008) reported
100% accuracy. What is surprising is that studies like this continue to be published. Iacono
and Patrick (1987) pointed out this fatal flaw more than 20 years ago and demonstrated
empirically how it leads to inflated estimates of polygraph accuracy (Patrick & lacono,
1991b). I illustrated how this procedure can be used to prove 100% accuracy for the CQT
even if its true accuracy was chance (Iacono, 1991), and a similar point has been made by
other scientists reviewing this methodology (NRC, 2003, pp. 113-115). No discussion of
the criterion contamination problem caused by relying on confessions can be found in
Mangan et al., and citation to these critical sources is missing from their paper. However,
their report is not inconsistent with the past practices of polygraph advocates; neither
Forensic Research Incorporated (1997) nor Honts et al. (2002) dealt with this issue when
advancing their claims of nearly perfect CQT accuracy.

COUNTERMEASURES

Honts and colleagues have published compelling findings showing that guilty individu-
als can readily defeat a CQT when briefly instructed how to do so (Honts, Devitt, Winbush,
& Kircher, 1996; Honts, Hodes, & Raskin, 1985). This can be accomplished by covertly
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enhancing the response to control questions (e.g., by engaging in mental arithmetic when
these questions are asked or lightly biting the tongue), and these covert maneuvers are
undetectable. Moreover, although the CQT is ideally administered in a manner that makes
it difficult to readily identify control questions, anyone who wishes to can easily find out
how to identify controls by accessing articles such as this one or Web sites such as
www.antipolygraph.org. Nevertheless, these practicing scientists have concluded that the
possible use of countermeasures is of no consequence in real life CQTs because those
undergoing CQTs cannot figure out on their own how to use them to advantage (e.g., Honts
& Alloway, 2007). In Honts and Alloway (2007), this conclusion was reached by testing
undergraduates who were asked to steal movie-pass vouchers. A total of 10 individuals in
the guilty condition were asked to read a 220-page book containing information regarding
how to beat a CQT, and if they were successful, they were to receive theatre passes as a
bonus. One can reasonably ask how this motivational manipulation might compare to the
motivation criminals have to learn to beat a CQT. The former involves working hard for a
possible but trivial reward of movie tickets, the latter involves trying to avoid incarceration.
Considered from this perspective, it is perhaps not surprising that only seven guilty subjects
admitted trying to use countermeasures, and only two beat the CQT.

INDEPENDENT SCIENTIFIC EVALUATION

Scientists with no direct involvement in the polygraph profession have repeatedly
reviewed the scientific literature on CQT accuracy. They have concluded that the accuracy
claims of the polygraph profession are exaggerated and indefensible and that guilty individ-
uals can use countermeasures to appear truthful on the CQT. These opinions are reflected in
reviews spanning several decades (Lykken, 1974; Saxe, Dougherty, & Cross, 1985) as well
as in recent evaluations of the literature carried out for texts in polygraphy and forensic psy-
chology (Ben-Shakar, 2002; Iacono & Patrick, 2006; Oksol & O’Donohue, 2003), on behalf
of the German legal system (Fiedler, Schmod, & Stahl, 2002), and for the U.S. government
(NRC, 2003). That these negative conclusions are based on review of the same literature that
proponents rely on indicates that the standards for what constitutes adequate science are con-
siderably relaxed for those whose livelihood depends on the legitimacy of the CQT as a lie
detector. Some of the findings of the NRC (2003) are especially noteworthy:

There has not even been any systematic effort to develop theoretical clarity regarding the mechanisms
purported to cause differential responses to relevant and comparison question in relevant-irrelevant or
comparison question polygraph tests. (pp. 92-93)

In short, the bulk of polygraph research . . . can be accurately characterized as atheoretical. (p. 94)

The polygraph studies that met our criteria for consideration do not generally reach the high levels of
research quality desired in science . . . relatively few of the studies are of the quality level typically needed
for funding by the U.S. National Science Foundation or the U.S. National Institute of Health. (p. 108)

Virtually all of the observational field studies have been focused on specific incidents and have been
plagued by measurement biases that favor overestimation of accuracy, such as examiner contamination,
as well as biases created by the lack of a clear and independent measure of truth. (p. 214)

In summary, we were unable to find any field experiments, field quasi-experiments, or prospective
research-oriented data collection specifically designed to assess polygraph validity and satisfying mini-
mal standards of research quality. (p. 115)

All of the physiological indicators measured on the polygraph can be altered by conscious efforts
through cognitive or physical means, and there is enough empirical research to justify concern that suc-
cessful countermeasures may be learnable. (p. 216)
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Research on the polygraph has not progressed over time in the manner of a typical scientific field. It
has not accumulated knowledge or strengthened its scientific underpinnings in any significant manner.
(p- 213)

What is remarkable, given the large body of relevant research, is that claims about the accuracy of the
polygraph made today parallel those made throughout the history of the polygraph: practitioners have
always claimed extremely high levels of accuracy, and these claims have rarely been reflected in empiri-
cal research. (p. 107)

Almost a century of research in scientific psychology and physiology provides little basis for the
expectation that a polygraph test could have extremely high accuracy. (p. 212)

These NRC conclusions are noteworthy in part because they are the types of observa-
tions that are often made in fields that are characterized as pseudoscience, especially those
where practitioners have an economic stake to defend the legitimacy of their techniques.
From the NRC (2003) critique, it is evident that the field (a) is devoid of meaningful theory,
(b) has failed to accumulate knowledge, (c) relies on studies of poor quality, (d) ignores evi-
dence that contradicts the likely effectiveness of the technique, (e) continues to make
claims that are unsubstantiated, and (f) makes claims that are difficult to believe given what
we know about human psychophysiology.

Further confirmation that scientists are doubtful of the claims of professional polygra-
phy derives from two surveys of scientific opinion carried out with members of the Society
for Psychophysiological Research and Fellows of the American Psychological
Association’s Division of General Psychology (Iacono & Lykken, 1997). Both surveys
obtained high return rates and achieved remarkably similar appraisals indicating that the
CQT is not theoretically sound, that claims of high validity are unreasonable, and that coun-
termeasures to defeat the CQT can easily be learned. Only the APA Fellows were asked to
estimate the accuracy of the CQT; their estimate was 61.5%, far lower than the estimated
accuracy advertised by the polygraph community. Against this backdrop of overwhelming
skepticism, 93% agreed that strong empirical evidence should be required before the accu-
racy claims of proponents are believed.

The consensus among scientists at arm’s length from the practice of polygraphy is that
the CQT cannot possibly be highly accurate. However, these same scientists are not argu-
ing that the CQT has no validity. The accuracy of the CQT is indeterminate. The NRC con-
cluded that for those untrained in countermeasures, accuracy rates are “well above chance,
though well below perfection” (p. 214). Although the meaning of this statement is itself
ambiguous, David Lykken and I (Iacono & Lykken, 2002) argued elsewhere that although
methodological limitations inherent to the polygraph literature make it impossible to arrive
at precise estimates of CQT accuracy, the best available field studies support accuracies of
57% and 75% for innocent and guilty suspects, respectively. This conclusion is derived
from an analysis of three studies that used real life cases to estimate accuracy in field appli-
cations (Horvath, 1977; Kleinmuntz & Szucko, 1984; Patrick & Iacono, 1991b). Unlike
other field studies of the validity of the CQT, each of these investigations included criteria
for determining ground truth that was at least in part independent of the outcome of the
polygraph test. For example, Patrick and Iacono (1991b) used confessions obtained during
the course of the police investigation to determine ground truth instead of relying only on
confessions that followed a failed polygraph as the guilt criterion. As such, these studies are
among the least likely to overestimate CQT accuracy.
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WHY DOES CQT USE CONTINUE?

In the face of such strong conclusions to the contrary, it is worthwhile to consider why
CQT use is widespread and, in fact, on the rise. The answer lies in part with the utility of
polygraph testing. As noted, the third phase of the CQT interview involves interrogating
those who are deemed to be deceptive. Armed with a failed polygraph, the examiner can use
this result as an opening to probe the suspect regarding why the test was failed and what
additional knowledge the suspect has about the case that is being withheld. In the hands of
a skilled examiner, many suspects are led through a conversation that ends with an outright
confession or perhaps the revelation of valuable information, such as evidence that incrimi-
nates someone else. A confession not only resolves a case (and as noted, provides a flawed
criterion of ground truth in a validity study), but it also ensures successful prosecution. From
a law enforcement perspective, a cost-benefit analysis supports the use of the CQT: The ben-
efit of occasionally solving important cases, such as murders and sex crimes, clearly outweighs
the cost of a typical polygraph program. In addition, because an innocent person who fails a
CQT is unlikely to confess and because only confessions, not the failed CQT, are admissi-
ble as evidence, the risk to the innocent is perceived as minimal. Finally, although guilty
individuals may erroneously pass a CQT, they can nevertheless be prosecuted based on other
evidence. Polygraph testing is thus viewed by law enforcement as a valuable tool for solv-
ing cases that conserves limited resources that might profitably be applied to other cases.

This confession-eliciting utility feature has also been used to justify the expansion of
polygraph testing to sex offender treatment. Public outrage over repeat offending by previ-
ously convicted sex offenders has led many states to mandate the use of polygraphs to mon-
itor sex offenders on probation or parole. Under these circumstances, the examinee must
pass a CQT confirming that inappropriate sexual behavior remains controlled. In addition,
CQTs are given to sex offenders in state-run treatment programs. Sex offenders are known
to conceal many of their offenses, but effective treatment is believed to depend on the abil-
ity of therapists to understand fully the range of their past offenses. Hence, many states now
require inmates to take polygraph tests regarding their truthfulness about past offending and
current possible reoffending, primarily because under the pressure of having to take a CQT,
offenders are likely to make admissions about their sexual misbehavior that would other-
wise remain hidden (Grubin, Madsen, Parsons, Sosnowski, & Warberg, 2004).

In addition, it is important to realize that CQTs given as part of a criminal investigation
are typically administered in circumstances where the evidentiary trail is unlikely to result
in a prosecution. Many polygraph programs associated with law enforcement agencies are
viewed as a limited resource that should only be used after other means of resolving a case
have been exhausted. Many forensic applications of the CQT involve sex crimes where the
physical evidence is inconclusive. These may involve children who are unreliable witnesses
or sexual assaults where the accused alleges the encounter was consensual. Relying on the
CQT to assist evidence gathering, including securing confessions, can be an effective tool
to resolve such cases, cases that otherwise would end with the perpetrator back on the
street, possibly reoffending. It is for this reason that major law enforcement agencies con-
tinue to use polygraph tests despite persisting doubts about their validity.

More important, the confession-inducing feature of the CQT also helps explain why
examiners are convinced the CQT is nearly infallible. The selective nature of the feedback,
which examiners obtain regarding the likelihood that their verdicts are correct, serves to
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convince them they do not make mistakes. That is, when someone fails a CQT and con-
fesses, the examiner learns immediately that “deception indicated” was the correct call. If
an innocent person fails, no confession is likely, and this error will go undetected (note that
if the innocent person falsely confessed, this error would not only go undetected, it would
further strengthen the examiners’ conviction that errors seldom occur). If a guilty person
passes the CQT, no confession would follow, and this error would also go undetected.
Under these circumstances, polygraphers occasionally learn when they are correct, but they
do not learn about their errors.

Of course, there are other ways in which guilt or innocence might be established inde-
pendently of the outcome of a polygraph test. However, because examiners are convinced
of the accuracy of their methods, when there is a disagreement between the CQT outcome
and some other criterion of guilt, in my experience, it is the guilt criterion that is seen as
faulty, not the CQT. For instance, acquittal by a jury does not signify that the defendant was
innocent but that guilt was not established beyond reasonable doubt. Conviction of an indi-
vidual who passed a CQT simply confirms that sometimes justice is denied to the innocent.

RELYING ON THE CQT

Despite the convictions of polygraphers that the CQT is highly accurate, science does
not support the use of polygraph tests. Even the proposition that the CQT has utility as a
means of gathering incriminating evidence has not been evaluated empirically.
Nevertheless, there is widespread evidence from anecdotal accounts that crimes are fre-
quently solved by obtaining confessions following failed CQTs. In addition, the use of
polygraph tests by law enforcement is not abating; if anything, it is expanding to other
areas, such as monitoring programs targeting sex offenders on conditional release, and even
in the investigation of presumed terrorists in the Iraq and Afghan wars (using a hand-held
portable polygraph, Battelle Memorial Institute, 2007). Against this backdrop, what uses of
the CQT seem justified?

1. Tt must be realized that the CQT cannot be used as the ultimate arbiter of truthfulness. In my
experience of working with police who rely on polygraph tests, this is the most common mis-
take officers make when they are given the results of polygraph tests on suspects they are
investigating. As Patrick and Iacono (1991b) found in their work with the Canadian police,
once someone fails a polygraph test, the presumption is made that the perpetrator is known,
and additional investigative work is likely to cease if the person does not confess. Sex offender
treatment programs have also made this mistake, assuming that a failed CQT provides prima
facie evidence of guilt (see Meijer, Verschuere, Merckelbach, & Crombez, in press).

2. Innocent individuals are more likely to fail than are guilty individuals to pass. This conclusion,
which is supported by field studies of CQT validity (Horvath, 1977; Kleinmuntz & Szucko,
1984; Patrick & lacono, 1991b), reflects the fact that CQT control questions do not provide
adequate control for the emotional impact of the threatening accusation contained in the rele-
vant questions. This means that in general, passed CQTs are more credible than failed CQTs.

3. Qualifying this conclusion, guilty individuals can produce truthful CQTs by engaging in coun-
termeasures. It is not known to what degree countermeasures are used in real life cases, but
information about how to use them can be easily accessed on the Internet (www.polygraph
.com; www.antipolygraph.org). Polygraph examiners do not believe that countermeasures are
effective because they sometimes catch individuals who make clumsy attempts to use them,
such as by controlling their respiration, something that shows up readily in polygraph tracings.
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However, when mental and covert physical manipulations have been found to be effective, even
experienced examiners are not able to detect them (Honts et al., 1985, 1996).

4. The utility of the CQT for eliciting confessions makes it a valuable option to use in crimes
where the evidentiary trail is weak. Because abuses can occur when the CQT is used this way,
steps must be taken to avoid coercion. At a minimum, the entire CQT procedure should be
recorded to allow independent review of the methods used to elicit the confession. Although
most confessions that follow failed CQTs are probably genuine, accounts of false confessions
are known. Whether confessions could be obtained as easily without using the CQT is not
known. Voice-stress analysis, a discredited method for identifying liars (NRC, 2003), is also
used by the police to obtain confessions, despite its lack of validity. Social psychologists have
long known that belief in the efficacy of the technique may be all that is needed to obtain
admissions from guilty individuals (Jones & Sigall, 1971).

5. The results of a CQT should best be seen as generating a hypothesis about where to focus
resources during criminal investigation. Just as there may be many reasons why a suspect’s
fingerprints are found or are not found on a murder weapon, so there are many reasons why
an individual may pass or fail a CQT.

LOOKING TO THE FUTURE

The CQT has been with us for more than 60 years. During this time, its use has grown,
not diminished, despite repeated highly critical evaluations that have not been effectively
rebutted. Hence, it is unlikely that forensic application of the CQT will change significantly
in the near future.

How likely is it that new methods of deception detection with proven validity will
emerge? Although functional MRI (magnetic resonance imaging) studies have been carried
out to help elucidate the neurophysiological basis of lie detection (see lacono, 2007, for a
review), at present, the brain processes underlying deception are not understood. Until they
are, it seems unlikely that a human lie detector capable of identifying a unique physiolog-
ical signature associated with the act of lying will become available any time soon.
However, an alternative to lie detection, the detection of guilty knowledge or concealed
information, does hold promise as a forensic tool.

The guilty knowledge test (GKT), as introduced by Lykken (1959) 50 years ago, is a
recognition memory test that assesses whether an individual has specific knowledge of a
crime, knowledge only possessed by the police and the perpetrator. In a typical GKT, a sus-
pect is exposed to guilty knowledge information as well as other types of information with
similar thematic content. Imagine pictures of weapons being flashed on a computer screen.
The perpetrator would be expected to recognize the weapon used in the crime, and the pic-
ture of this weapon, when processed by the brain, produces a recognition response evident
in both autonomic nervous system reactivity and cerebral electrical responses. The other
weapon pictures, because they are of no special significance to the perpetrator, elicit only
weak responses by contrast. Because an innocent person with no crime-related knowledge
has no reason to respond differentially to any of the pictures, no recognition response
would be evident except by chance.

To increase the likelihood of accurate detection, many item series can be used for the
GKT (e.g., pictures of the victim along with victims in other crimes, series of words where
one word in the series is clearly associated with the crime—such as a word designating
something that was removed from the crime scene). With the inclusion of a sufficient
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number of item series, there is little likelihood that an innocent person would show recog-
nition to all or even many of the guilty options by chance, so false positive outcomes are
uncommon. This technique is the preferred method of deception detection in Japan
(Nakayama, 2002), and it is conceivable that its application in countries that use the CQT
will become more commonplace. At present, however, its use outside of Japan is rare.

The application of the GKT has been extended by substituting the recording of cerebral
event-related potentials (ERPs) for autonomic reactivity. ERP-based GKTs have included
manipulations that ensure a given administration to a specific individual was correctly carried
out, allowing for inconclusive outcomes for some individuals. In addition, tests can be struc-
tured to lessen the likelihood of success with countermeasures, an area that clearly requires
additional research (Mertens & Allen, 2008) before these procedures are advanced for field
application. A full exposition of these methods lies beyond the scope of this article, but recent
reviews cover them in some detail (Iacono, 2007, 2008; Meegan, 2008). Unlike the CQT, this
technique has a strong scientific foundation and is based on current understanding of brain
processes underlying memory. As such, it is likely to have other applications as well, includ-
ing assessing memory loss associated with amnesia (Allen, 2002) and dissociative disorders
(Allen & Iacono, 2001) as well as verifying the accuracy of eyewitness identification
(Lefebvre, Marchand, Smith, & Connolly, 2007). Because this GKT adaptation has multiple
potential applications, the likelihood is high that it will undergo further refinement.

REFERENCES

Abrams, S. (1989). The complete polygraph handbook. Lexington, MA: Lexington Books.

Allen, J. J. B. (2002). The role of psychophysiology in clinical assessment: ERPs in the evaluation of memory.
Psychophysiology, 39, 261-280.

Allen, J. J. B., & Iacono, W. G. (2001). Assessing the validity of amnesia in dissociative identity disorder: A dilemma for the
DSM and the courts. Psychology, Public Policy, and Law, 7, 311-344.

Battelle Memorial Institute. (2007). Efficacy of prototype credibility assessment technologies: PCASS final report. Ft.
Jackson, SC: Department of Defense Academy for Credibility Assessment.

Ben-Shakar, G. (2002). A critical review of the control questions test (CQT). In M. Kleiner (Ed.), Handbook of polygraph
testing (pp. 103-126). San Diego, CA: Academic Press.

Fiedler, K., Schmod, J., & Stahl, T. (2002). What is the current truth about polygraph lie detection? Basic and Applied Social
Psychology, 24, 313-324.

Forensic Research Incorporated. (1997). The validity and reliability of polygraph testing. Polygraph, 26, 215-239.

Grubin, D., Madsen, L., Parsons, S., Sosnowski, D., & Warberg, B. (2004). A prospective study of the impact of polygraphy
on high-risk behaviors in adult sex offenders. Sex Abuse, 16, 209-222.

Honts, C. R., & Alloway, W. R. (2007). Information does not affect the validity of a comparison question test. Legal and
Criminal Psychology, 12, 311-320.

Honts, C. R., Devitt, M. K., Winbush, M., & Kircher, J. C. (1996). Mental and physical countermeasures reduce the accuracy
of the concealed knowledge test. Psychophysiology, 33, 84-92.

Honts, C. R., Hodes, R. L., & Raskin, D. C. (1985). Effects of physical countermeasures on the physiological detection of
deception. Journal of Applied Psychology, 70, 177-187.

Honts, C. R., Raskin, D., & Kircher, J. (2002). The scientific status of research on polygraph techniques: The case for poly-
graph tests. In D. L. Faigman, D. H. Kaye, M. J. Saks, & J. Sanders (Eds.), Modern scientific evidence: The law and
science of expert testimony (Vol. 2, pp. 446-483). St. Paul, MN: West.

Horowitz, S. W., Kircher, J. C., Honts, C. R., & Raskin, D. C. (1997). The role of comparison questions in physiological
detection of deception. Psychophysiology, 34, 108-115.

Horvath, F. (1977). The effect of selected variables on the interpretation of polygraph records. Journal of Applied Psychology,
62, 127-136.

Tacono, W. G. (1991). Can we determine the accuracy of polygraph tests? In J. R. Jennings, P. K. Ackles, & M. G. H. Coles
(Eds.), Advances in psychophysiology (pp. 201-207). London: Jessica Kingsley.



1308 CRIMINAL JUSTICE AND BEHAVIOR

Tacono, W. G. (2007). Detection of deception. In J. Cacioppo, L. Tassinary, & G. Berntson (Eds.), Handbook of psychophys-
iology (3rd ed., pp. 688-703). New York: Cambridge University Press.

Tacono, W. G. (2008). The forensic application of “Brain Fingerprinting”: Why scientists should encourage the use of P300
memory detection methods. American Journal of Bioethics, 8, 30-32.

Tacono, W. G., & Lykken, D. T. (1997). The validity of the lie detector: Two surveys of scientific opinion. Journal of Applied
Psychology, 82, 426-433.

Tacono, W. G., & Lykken, D. T. (2002). The scientific status of research on polygraph techniques: The case against polygraph
tests. In D. L. Faigman, D. H. Kaye, M. J. Saks, & J. Sanders (Eds.), Modern scientific evidence: The law and science of
expert testimony (Vol. 2, pp. 483-538). St. Paul, MN: West.

Tacono, W. G., & Patrick, C. J. (1987). What psychologists should know about lie detection. In I. B. Weiner & A. K. Hess
(Eds.), Handbook of forensic psychology (pp. 460-489). New York: John Wiley.

Tacono, W. G., & Patrick, C. J. (2006). Polygraph (“lie detector”) testing: Current status and emerging trends. In I. B. Weiner
& A. K. Hess (Eds.), The handbook of forensic psychology (pp. 552-588). New York: John Wiley.

Jones, E. E., & Sigall, H. (1971). The bogus pipeline: A new paradigm for measuring affect and attitude. Psychological
Bulletin, 76, 349-364.

Kleinmuntz, B., & Szucko, J. (1984). A field study of the fallibility of polygraphic lie detection. Nature, 308, 449-450.

Lefebvre, C. D., Marchand, Y., Smith, S. M., & Connolly, J. F. (2007). Determining eyewitness identification accuracy using
event-related brain potentials (ERPs). Psychophysiology, 44, 894-904.

Lykken, D. T. (1959). The GSR in the detection of guilt. Journal of Applied Psychology, 43, 385-388.

Lykken, D. T. (1974). Psychology and the lie detector industry. American Psychologist, 29, 725-739.

Mangan, D. J., Armitage, T. E., & Adams, G. C. (2008). A field study on the validity of quadri-track zone comparison tech-
nique. Physiology & Behavior. Preprint version available from Sciencedirect Website, http://www.sciencedirect.com
Matte, J. A. (1996). Forensic psychophysiology using the polygraph: Scientific truth verification-lie detection. Williamsville,

NY: JAM.

Meegan, D. V. (2008). Neuroimaging techniques for memory detection: Scientific, ethical, and legal issues. American Journal
of Bioethics, 8, 9-20.

Meijer, E. H., Verschuere, B., Merckelbach, H. L. G. J., & Crombez, G. (in press). Sex offender management using the poly-
graph: A critical review. International Journal of Law and Psychiatry.

Mertens, R., & Allen, J. J. (2008). The role of psychophysiology in forensic assessments: Deception detection, ERPs, and vir-
tual reality mock crime scenarios. Psychophysiology, 45, 286-298.

Nakayama, M. (2002). Practical use of the concealed information test from criminal investigation in Japan. In M. Kleiner
(Ed.), Handbook of polygraph testing (pp. 49-86). San Diego: Academic Press.

National Research Council. (2003). The polygraph and lie detection. Washington, DC: National Academy Press.

Oksol, E. M., & O’Donohue, W. T. (2003). A critical analysis of the polygraph. In W. T. O’Donohue & E. R. Levensky (Eds.),
Handbook of forensic psychology: Resource for mental health and legal professionals (pp. 601-634). San Diego, CA:
Academic Press.

Patrick, C. J., & Iacono, W. G. (1991a). A comparison of field and laboratory polygraphs in the detection of deception.
Psychophysiology, 28, 632-638.

Patrick, C. J., & Iacono, W. G. (1991b). Validity of the control question polygraph test: The problem of sampling bias. Journal
of Applied Psychology, 76, 229-238.

Saxe, L., Dougherty, D., & Cross, T. (1985). The validity of polygraph testing: Scientific analysis and public controversy.
American Psychologist, 40, 55-366.

William G. Iacono is a distinguished McKnight University professor at the University of Minnesota. His research currently
includes studies of genetic liability for substance abuse and antisocial behavior as well as lie detection. His work on lie detec-
tion was cited by the United States Supreme Court in U.S. v. Scheffer, the 1998 case that eliminated polygraph tests from mil-
itary courts martial. He has served as a consultant regarding lie detection to various U.S. government agencies, including the
Department of Defense Polygraph Institute (renamed the Defense Academy of Credibility Assessment). He has testified in
state and federal courts regarding the scientific status of lie detection, voice stress analysis, and “brain fingerprinting” on more
than 40 occasions.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /FreestyleScript
    /Freestylescript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


