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Abstract

Controversy has arisen over interpretation of performance validity tests (PVTs) when multiple
PVTs are given. Some papers state that more stringent criteria are needed to judge overall
performance as invalid, while others argue that concerns about the number of PVTs are overstated
and that widely used criteria are appropriate. We examine theoretical models and assumptions, and
analyze published data to determine the magnitude of effects implied by theory and observed in
practice. Assertions advanced in the primary papers are examined for consistency with the
empirical data. Existing theoretical models do not account well for the diverse empirical data,
substantial empirical effects remain poorly understood, and the primary papers include assertions
that are not empirically supported. The results indicate that: (a) neuropsychology lacks solid
theoretical bases for estimating PVT failure rates given various combinations of PVTs, and thus
needs to rely on empirical data; (b) existing empirical data fail to support the application of any
uniform criteria across the broad range of scenarios involving multiple PVTs; and (c) practice
should rely on empirical studies involving combinations of PVTs that have been studied together,
in samples clearly appropriate to the individual case, using experimental designs germane to the
questions under consideration.

Keywords
performance validity; symptom validity; forensic; medico-legal; evidence-based

Clinical neuropsychology has focused much attention recently on performance validity tests
(PVTs), which are often used to judge the credibility of results from entire test batteries, and
have a major effect on high-stakes outcomes, especially in forensic contexts. Several recent
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publications have generated controversy about the criteria used to determine that overall
performance on a battery of neuropsychological tests is invalid, based on results from
multiple PVTs. One recent paper based on simulations suggested that widely used criteria
for invalidity (e.g., two failed PVTs) may yield unacceptably high false positive rates
(FPRs) if the criteria neglect to consider the number of PVTs administered and their inter-
correlations (Berthelson, Mulchan, Odland, Miller, & Mittenberg, 2013). A subsequent
report in The Clinical Neuropsychologist considered empirical data, which were claimed to
“mitigate concerns” about multiple PVTs inflating FPRs (Davis & Millis, 2014). Following
this, another report presented empirical data and interpreted these as supporting continued
use of the “two failed PVTSs” criterion; it was asserted further that adding PVTs does not
have a significant impact on the FPR up through 7 PVTs administered (Larrabee, 2014).
Given the centrality of these issues to forensic neuropsychology practice, together with the
importance of the outcomes for the parties involved in litigation, we aimed to examine the
theoretical assumptions and empirical data at the heart of this controversy.

Assumptions: Can We Predict PVT Failure from Theoretical Models?

Brief background helps put the controversy in perspective. Initial attempts to determine
appropriate cutoffs for invalidity on multiple PVTs were based on theoretical probabilistic
models of false positive rates; this work has recently been expanded via simulations and
models fit using empirical data. We briefly review the models that have been proposed.

Independent Binomial Model

Early work suggested that an “...overall false positive rate could be obtained by multiplying
the individual false positive rates together” (Boone and Lu, 2003; p. 252). For example, the
likelihood of failing 6 PV Ts, each with a false positive rate of 10%, was said to be “one in a
million” (.10)(Boone and Lu; page 252). This approach was generalized to consider the
overall probability of failing a specific number of tests given the number of PVTs
administered. Assuming standard binomial probability distributions and tests with individual
false positive rates of 10%!, the theoretical likelihood of failing 2 of 5 PV Ts by chance is
7.3% and that of failing 3 of 5 PVTs is 0.8% (Larrabee, 2008). These calculations are all
based on the assumption that the individual PVT results are independent and that the tests
have the same false positive rate.

Correlated Binomial Model

Berthelson and colleagues (2013) reviewed 22 studies, which collectively showed that PVTs
are generally not independent. They therefore conducted Monte Carlo simulations to
calculate the expected FPRs under a correlated binomial failure model. Specifically, the
simulations assumed normally distributed PVT scores with uniform correlations between all
pairs of tests, using the mean inter-correlation found among PVTs in their review. The
simulations showed unacceptably high FPRs using standard criteria. For example, the
simulations indicated that using the 2-failed-PVT criterion, the overall FPR would exceed

LUnless otherwise specified, all scenarios presented here assume that the false positive rate for each individual PVT is 10% (or that
“specificity” is 90%). Berthelson and colleagues noted that actual FPRs reported for individual tests in practice sometimes exceed
15%, which further increases estimates of the overall FPRs (see Berthelson et al., 2013, Table V).
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10% in a battery including 5 or more PVTs. To maintain an overall FPR of <10%, they
found that the criteria for invalidity should be failure on at least 3 of 5 PVTs, with more
stringent criteria if even more PVTs are given (Berthelson et al., 2013; Table IV, p. 913).

Negative Binomial Regression Model

Davis and Millis (2014), due to concerns about the assumptions made by Berthelson and
colleagues in their correlated binomial model, proposed using negative binomial regression
to determine whether the number of PVTs administered was associated with the number of
failed PVTs based on empirical data from a mixed sample of 158 individuals. This approach
is thus a hybrid of theoretical modeling and empirical estimation. In addition to the number
of PVTs administered, the regression model included age, education, medico-legal context,
and activities of daily living (ADL). The only significant predictors were ADL and
education (poorer ADL and lower education were both associated with more PVTs failed).
The results were interpreted as evidence that the number of PVTs does not have much effect
on the overall FPR, and that the number of PV Ts given is less important than medicolegal
context in determining the likelihood of failing multiple PVTs.

Empirical Data on PVT Failure Rates and Comparisons with the Model-

Based Approaches

We consider below the assumptions made by each of the above theoretical models, compare
the estimated FPRs from each of those theoretical models with available empirical data, and
review the assertions, interpretations, and conclusions drawn about them in the relevant

articles. Finally, we discuss the implications of the findings for practice and future research.

Binomial Models

Neither the original independent binomial model, nor the modified binomial model that
considers correlations among PVTs, offers a good fit to the diversity of empirical data on
PVTs. Larrabee (2014) provided evidence that data from earlier publications (Larrabee
2003, 2009) show lower FPRs than predicted by either independent or correlated binomial
models, and that other data (Pearson, 2009; Schroeder & Marshall, 2011; Victor, Boone,
Serpa, Buehler, & Ziegler, 2009) have significantly lower FPRs than the Berthelson
simulations. On the other hand, Berthelson and colleagues’ simulation data are very similar
to both the empirical data of Pella and colleagues (2012), and to the empirical data of Davis
and Millis (2014), as shown below. We examine details of these comparisons because they
raise multiple substantive concerns about both the underlying assumptions and some of the
interpretations of the data.

To assess the validity of the correlated binomial model, Davis and Millis (2014) reported
empirical data on 87 people in a “neurological no-incentive” (NNI) group (in which PVT
failures were assumed to reflect false positives), and compared these data to Berthelson and
colleagues’ simulation data. The Davis and Millis (2014) paper states;

"...observed false positive rates were compared to predictions offered by
Berthelson et al. (2013)... In almost all cases the observed failure rates were lower
than prediction" (page 209); and

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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“Observed rates of failing zero PVTs were greater than prediction. Observed
proportions of participants failing one or more and two or more PVTs were lower
than prediction” (page 206).

But the Davis and Millis paper offers no statistical support for these assertions. We
conducted statistical tests of the differences between the Berthelson et al. (2013) data and
the empirical data of Davis and Millis (2014) over the range of 6, 7, or 8 PVTs administered
(following Davis & Millis, Table 5), and find that the observed and predicted data do not
differ significantly for any of these comparisons. Indeed, the number of cases failing two or
more PVTs in the Davis and Millis study is almost exactly what Berthelson and colleagues’
simulation predicts, within rounding errors (Table 1)2.

To further determine the consistency of results, we tabulated the predicted failure rates
under each of the primary models:

1. The standard binomial model (assuming independence, following Larrabee 2003);

2. The adjusted binomial model (assuming a uniform inter-test correlation of .31,
following Berthelson et al., 2013); and

3. The empirical observations of Davis & Millis (2014), Larrabee (2003, 2009), and
Pearson (2009) (the latter referred to as “ACS” because these are from Pearson
Advanced Clinical Solutions).

Table 2 shows the FPRs from both the theoretical estimates and the empirical data from
these studies, at different cutoff criteria for overall invalidity (from 2-or-more through 6-or-
more failed PVTSs), given the number of PVTs administered (from 5 PVTs to 8 PVTSs).

Table 2 highlights FPRs > 10% (darker shading), given widespread agreement that these
FPRs are unacceptable. Table 2 also indicates FPRs greater than 5% but less than 10%
(lighter shading), given opinions that overall FPRs should be more stringent considering the
potential adverse consequences of false positive errors.3

Table 2 shows that for the scenarios in which 5 PV Ts are given, the criterion of 2 or more
failed PVTs yields FPRs under 10% except for the correlated binomial model, the negative
binomial model (with 12 years of education), and the Davis-Millis data (but these are based
on only 5 cases). In the scenarios involving 6 PVTs, only the negative binomial (with 14
years of education) and the Davis-Millis data yield FPR < 10%. In the scenarios involving 7
or 8 PVTs, the criterion of 2 or more failed PVTs is unacceptable (FPRs > 10%) for all
scenarios. For the scenarios involving 8 PVTs, even a criterion of 3 or more failed PVTs is
not uniformly supported. This appears to contradict the conclusions of Larrabee (2014) that
the “two failed PVT” criterion is adequate to maintain FPR at acceptable levels. Indeed, the
Larrabee data suggest that 3 or more PVTs must be failed to maintain overall FPR < 10%
when 7 PV/Ts are administered.

2Davis and Millis make 3 different assertions about their findings, but it should be noted that testing the rate of “failing zero PVTs” is
the formal complement to the test of rates of “failing one or more PV Ts,” so Davis and Millis actually had only two testable
hypotheses. Table 1 shows that none of their assertions are supported by their data.

It is beyond the scope of this paper to address multiple additional assumptions. For example, all the arguments here take for granted
that the false positive rates are valid for each individual PVT.

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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Larrabee (2014) advances several other arguments to suggest that the Berthelson et al (2013)
simulations of FPRs are biased and overstate the FPRs. First, he suggests that the empirical
data (N = 478, college students with no incentive) from Pella and colleagues (Pella, Hill,
Shelton, Elliott, & Gouvier, 2012), which are highly consistent with the Berthelson et al
simulations, are overestimates. The first argument is that the PV Ts used were not really
independent, and indeed many were derived from the same underlying tests (e.g., Digit
Span). While observed correlations often reflect a combination of influences, including
covariance due to shared methods and covariance of true scores on underlying traits, the
observed correlations in the Pella et al. paper (r = .32 for non-clinical and r = .38 for clinical
samples) are well within the range of values for other studies (see Berthelson et al., Table 11,
where the mean within-study inter-correlations for PVTs ranged from r = .14 to r = .92, and
the mean inter-correlation observed across studies was r = .31). In contrast, the Larrabee
(2003; 2009) combined PVT data had an average inter-correlation of r = 0.063, which is
lower than any of the 22 studies tabulated by Berthelson and colleagues (2013; Table I1). To
the extent that these 22 studies are representative, the Larrabee results would therefore be
expected to yield atypically low estimates of FPR due to the atypically low inter-correlation
among PVTs. In contrast, the data of Pella and colleagues are closer to the average of
empirical inter-correlations. More important, however, is the fact that the broad range of
inter-correlations observed in empirical studies makes it inappropriate to generalize about
the correlational structure of PVTs. Observed FPRs are really relevant only for the specific
combinations of PVTs studied in a specific empirical study.

The second argument advanced in the Larrabee (2014) paper is that the FPR reported by
Pella and colleagues is elevated because it is based on discrepancy scores in higher
functioning samples where the “basal” score (in this example, it is Vocabulary, to which
other scores are compared) is higher than would be expected in the general population. This
is a valuable point, and highlights the fact that we need to consider sample characteristics
before interpreting PVTs. Acknowledging this problem may indicate that discrepancy-based
PVTs (for example, Vocabulary minus Digit Span, or the “Mittenberg Index’) may only be
valid in individuals within a specific range of ability, and that different criteria may be
needed at different levels of ability. Even for PV Ts that do not involve difference scores, it
is important to determine whether a given PVT has been validated, with attention to its
sensitivity and specificity, at all relevant levels of ability before interpreting results in a
specific case?.

The Larrabee paper next highlights the findings of Victor et al. (2009) as showing an FPR
lower than predicted by Berthelson et al. (2013). Victor et al. (2009), however, used
inclusion/exclusion criteria that most likely biased results. First, that paper defined a
credible group based not only on lack of incentive, but also based on the criterion that the
patients had not failed two or more “freestanding” PVTs (i.e., “stand-alone” PVTSs given
during the examination), before considering the failure rates on “embedded” PVTs (PVT

4The impact of examinee characteristics is seen clearly in the Davis and Millis (2014) negative binomial regression, which highlights
how important education level is for estimated overall FPR. Table 2 shows that using 12 rather than 14 years of education shifts the
FPR (using the 2 or more failed PVT criterion) from 7.1% up to 11.4% (if 5 PV Ts are given), and from 15% to 22% (if 8 PV Ts are
given). Using the same parameters in Table 2, but dropping education to only 8 years, an examinee would need to fail 4 of 5 PVTs to
keep overall FPR < 10%.

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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indices derived from scores on other ability tests in the battery). If any cases from the
original no-incentive sample were excluded based on failing PVTs (the paper does not report
the numbers excluded for each criterion), this would have biased the sample to exclude
patients who were truly credible, but failed PVTs for reasons unrelated to incentive. This
bias eliminates those from the credible group who would be most likely to fail PVTs and
may artificially decrease observed FPRs. Second, given that cases assigned to the non-
credible group included some who were feigning impairment and some who were not, some
credible cases were inevitably assigned (incorrectly) to the non-credible group. This bias
may artificially lower the threshold at which cases would be considered non-credible. Third,
Victor et al removed any cases suspected of having low 1Q or dementia. This exclusion
criterion also reduces the observed FPR in the credible group.

Finally, Larrabee cites Schroeder and Marshall (2011) as showing a lower FPR than
predicted by Berthelson et al (2013). Schroeder and Marshall (2011), however, excluded
38% of their original sample due to low IQ (defined as 1Q < 80), thus excluding patients
more likely to fail PVTs. Supporting that interpretation, Table 4 in the Schroeder and
Marshall paper shows that the FPR was indeed unacceptable (14%) in the group with 1Q
between 80 and 89, and presumably the FPR would have been even higher in groups with
even lower ability (those with 1Q below 80). This highlights the fact that the actual FPRs for
patients with no incentive vary widely depending on a diversity of factors, among which true
ability level is important.

What can be concluded from these comparisons? Both the Davis and Millis (2014) and
Larrabee (2014) papers correctly highlight that the binomial distribution may not offer an
adequate description of the behavior of multiple PVVTs, which are often highly skewed due
to the performance of most people near “ceiling” on the individual PVTs. The form of these
distributions creates additional instability in the selection of individual “cutoff” scores,
because these values are selected from the tails of distributions where precision of
measurement is lower than it is in the more central regions of the distribution. There is
further imprecision in assuming uniform PVT inter-correlations, because the criteria are
usually based on any combination of failures, but there is higher likelihood of joint failure
on some tests, and lower likelihood of joint failure on others. An adequate model would
therefore need to consider different criteria based on specific pairs, triads or higher-number
groupings of failures on specific tests. Overall, Berthelson and colleagues’ simulation results
are valuable in highlighting the possible impact of inter-correlation among PVTs, which
increases the likelihood of false positive errors beyond those predicted under the
conventional binomial theory. Unfortunately, however, these simulations probably fail to
make accurate predictions not only due to deviations of the model from the empirical data in
skewness and correlational structure (as noted above), but also in other ways. For example,
the binomial models do not account for differences among diverse instruments in their
psychometric properties (e.g., reliability, differential sensitivity at different levels of ability,
kurtosis, and more), or the ways in which instruments may behave differently in different
samples.

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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Negative Binomial Regression Model

As an alternative to the standard binomial, Davis and Millis (2014) use a negative binomial
distribution as the basis for their regression model. This is a good choice given that the
negative binomial generally offers a better fit to over-dispersed distributions (where variance
is greater than the absolute value of the mean, as is often found in PVT data). But there
remains no substantive evidence that the negative binomial provides a valid basis for
interpreting data across diverse, heterogeneous collections of PVTs, or that it is superior to
the standard binomial. We describe below the details of the analysis and interpretations in
the Davis and Millis paper, to determine how it informs the arguments about setting criteria
for overall FPRs based on multiple PVTs.

First, it should be recognized that the Davis and Millis paper failed to reject the null
hypothesis of no relationship between FPR and number of PVTs, but this does not mean that
the true effect of PVTs on failure rate is equivalent to zero. It may simply be that the
statistical power was inadequate to detect the observed effect size. Indeed, given the
restricted range of PVTs administered in this study, along with the low frequency and
skewed distribution of PVT failures, statistical power for this analysis was necessarily low.
To demonstrate that the true effect is inconsequentially different from zero would demand a
much larger sample (Tryon & Lewis, 2008). So while this paper did fail to find sufficient
evidence to claim a statistically significant effect, it should not be interpreted as proving
there is no influence of number of PVTs on the FPR (i.e., “accepting the null hypothesis”).
Instead, when one has failed to reject the null hypothesis, it is important to consider the
observed effect sizes and determine whether these might be meaningful if they were in fact
real. Particularly given the stakes involved in forensic neuropsychology exams, the
conservative approach is to assure that a meaningful effect is not missed (that is, to avoid
Type Il errors).

This brings us to the second, more important point: the effect size identified by Davis and
Millis (2014) for number of PVTsis actually large, but it isinterpreted asif it were not
important, and asif it were smaller than other effects. The paper states:

"Considered in relation to the other predictors, the number of PVTs administered
appears to be of less importance than the evaluation context and other participant
characteristics” (Davis & Millis, 2014, page 208).

The index of effect size is the incidence risk ratio (IRR). The key comparison is that
between the IRR of 1.2 for PVTs administered and the IRR of 1.6 for medicolegal context.
The claim that the medicolegal context effect is larger is based on direct comparison of these
IRRs (i.e., that 1.6 is greater than 1.2; and for each unit increase in the former there is 60%
increase in risk, while for the latter the increase is only 20%). But a direct comparison of
these parameter estimates is misleading, because medicolegal context is a dichotomous
variable, so it can only increase by one unit. In contrast, the number of PVTs is a continuous
variable, and there is no theoretical limit to the number of PVTs that can be administered. In
forensic practice it is not unprecedented to see 10 or more PVVTs administered. Assuming
that the magnitude of this effect is close to that estimated in the Davis and Millis paper, then
giving 3 extra PVTs will have a greater effect than medicolegal context on PVT failure (IRR

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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=1.23 = 1.73 for 3 extra PVTs, compared to IRR = 1.6 for medicolegal context). If 6 extra
PVTs are given, this will increase PVT failure rates almost three-fold (IRR = 2.98),
approximately double the observed effect of medicolegal context. These results in the Davis
and Millis paper are at odds with the statement that “the impact of the number of PVTs
administered on the number failed would likely remain minimal” (page 208). In fact, the
results reported in Davis and Millis (2014) indicate that increasing the number of PVTs can
have a major impact on the number of failed PVTs. Again, it seems more likely that the lack
of significance in this analysis was due to limited statistical power rather than the absence of
a true effect.

In addition, the Davis and Millis paper states: "Consistent with previous research, contextual
factors (i.e., clinical versus medico-legal) ... demonstrated significant associations with the
number of PVTs failed" (page 208). This statement appears despite the fact that medico-
legal status was not a statistically significant predictor of failed PVTs (p =.073), and in this
respect, medico-legal status was not any more influential than the number of PVTs
administered. This is particularly interesting given the widespread assumption that a
medico-legal context is the most important predictor of the motivation to perform poorly and
to fail PVTs. Applying the same logic that the Davis and Millis paper used to suggest that
number of PVTs administered does not affect PVT failure rate (that it is not a significant
predictor), should we similarly conclude that medico-legal context has no impact on PVT
failure? That would contradict the primary assumption underlying most published research
on PVTs. Instead, the data suggest that medico-legal status, the number of PVTs, and other
ability factors are all important, but the Davis and Millis study lacked statistical power to
declare significance for all these effects.

Summary and Conclusions

In summary, we believe the recent papers about how to interpret the results of multiple
PVTs raise very important concerns, and indicate that reliance on references to theoretical
models, or on any uniform set of criteria is premature, and not supported by existing
evidence. Some major issues include:

1. Welack adequate theoretical, mathematical, or statistical models of PVT failure
across multiple tests, so we need to rely on empirical data: So far most of the work
on the likelihood of PVT failure is based on variants of binomial models, which
appear to offer a poor fit to empirical data. Berthelson et al. (2013) make a valid
point that the FPR is increased by inter-correlations among tests. Larrabee (2014)
offers cogent criticisms about why Berthelson’s revised model is a poor fit for real
data on PVTs (given the over-dispersion of these data), but no one has presented an
alternative theoretical model that is superior. Even if we accept the Davis and
Millis (2014) model, we face the same concerns about impact of number of tests
that were posed by Berthelson and colleagues, and add additional concerns about
education level and disability status. Until and unless we develop superior models,
practice must be dictated by empirical data. Unfortunately the empirical data so far
are incomplete, fail to cover many real-world scenarios, and therefore need to be

Clin Neuropsychol. Author manuscript; available in PMC 2015 December 10.
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considered very carefully before application to individual cases with high-stakes
outcomes.

2. Theempirical data show a clear impact of number of PVTs administered: All
available evidence indicates that the number of PVTs makes a substantial
difference in the overall FPR. The empirical data recently presented in the Davis
and Millis (2014) and Larrabee (2014) papers suggest that with 7 or more PV Ts the
criterion of 2 or more failed PVTs is not stringent enough to keep false positives at
an acceptable level (e.g., FPR < 10%). When administering 8 or more PVTs within
a single battery, application of a 2-failed-PV/T criterion is not supported by any of
these theoretical models or empirical data.

3. Theempirical data show a clear impact of patient factors, including general
ability: The threats to generalization from empirical studies include well-
demonstrated general ability affects (even within “normal” ranges; see both Davis
& Millis, 2014; and Schroeder & Marshall, 2011). The range of linguistic, cultural,
or situational characteristics that may further affect interpretation are just beginning
to be explored, but already indicate that a high degree of caution should be applied
before interpreting PVT failures in individual cases that diverge on any patient
characteristics from a given reference group. Existing data, including the findings
of Davis and Millis (2014), refute claims that PVVTs have no relation to other tests
of neuropsychological abilities.

4. Theexisting empirical study designs must be examined carefully before applying
specific rulesto an individual case: The overall FPR may vary markedly across
empirical studies given differences in: (a) inclusion/exclusion criteria; (b)
combinations of tests used (which in turn may possess different correlations with
each other and different dispersions of scores within each test); and (c) criteria used
for each individual test. For example, the Schroeder and Marshall sample excluded
anyone with 1Q below 80, and showed unacceptably high FPR in the 1Q range of
80 to 89. Thus, although some may be inclined to cite this study as evidence that
using a 2-failed PVT rule is appropriate even in psychotic patients, this would be
inappropriate in the majority of people with chronic schizophrenia, who according
to at least one meta-analysis, have an average 1Q of approximately 83.5 (Heinrichs
& Zakzanis, 1998).

5. Empirical demonstrations should be evaluated carefully for redundancy between
criteria for case selection and the methods for calculating false positive rates: A
common research design in the study of performance validity has been the “known
groups design,” which defines “credible” groups in part based on PVT performance
(e.g., by including only patients who fail fewer than 2 PVTs, following the Slick
criteria for “probable malingering”; Slick, Sherman, and lverson, 1999), and then
determines the FPR based on how many PVTs are failed. For example, as discussed
earlier, in the Victor et al (2009) paper, the inclusion/exclusion criteria were based
on freestanding PVTs while the FPR calculations used embedded PVTs. To the
extent that freestanding and embedded PVTs are measuring the same construct this
is an experimental design flaw and introduces systematic bias. At best this practice
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demonstrates the concurrent validity of two different measures of the same
construct. At worst it reflects circular logic and a direct confounding of inclusion-
exclusion criteria with outcome variables (sometimes referred to as “criterion
contamination”). It will benefit the discipline to assess the broader literature on
PVTs beyond the examples on which we focus here, and assess the potential impact
of these design issues on current practice.

The articles by Berthelson et al., Davis and Millis, and Larrabee have brought much needed
attention to the problems of interpreting multiple PVTs in clinical neuropsychology. We
believe that simulations of PVT failure rates are useful to illustrate the possible effects of
diverse properties of neuropsychological batteries, examinee characteristics, and contextual
factors that deserve attention. Unfortunately, the models do not yet provide a reliable basis
for setting practical criteria for validity, and we therefore need to base these decisions
directly on empirical data. The existing empirical data, however, do not support generalized
application of any criteria that fail to consider the number of tests, the specific tests used in
combination, the population in which the validation was conducted, and the design of the
validation study. We hope that future practice will strive to avoid applying criteria to
individual cases, when these criteria are based on inappropriate generalizations from either
theoretical or empirical observations.
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