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Personality Test Validation Resear ch: Present-employee and
job applicant samples
Kevin M. Bradley
(ABSTRACT)

In an effort to demonstrate the usefulness of personality tests as predictors of job performance, it
is common practice to draw a validation sample consisting of individuals who are currently
employed on the job in question. It has long been assumed that the results of such a study are
appropriately generalized to the setting wherein job candidates respond to personality inventories
as an application requirement. The purpose of this manuscript wasto critically evaluate the
evidence supporting the presumed interchangeability of present-employees and job applicants.
Existing research on the use of personality tests in occupational settingsis reviewed. Theoretical
reasons to anticipate differential response processes and self-report personality profiles according
to test-taking status (present employees versus job applicants) are reviewed, asis empirical
research examining relevant issues. The question of sample type substitutability is further probed
viaaquantitative review (meta-analysis) of the criterion-related validity of seven personality
constructs (Neuroticism, Extraversion, Openness to Experience, Agreeableness,
Conscientiousness, Optimism, and Ambition). Further, the meta-anal ytic correlations among
these personality constructs are estimated. Test-taking status is examined as a moderator of the
criterion-related validities as well as the personality construct inter-correlations. Meta-analytic
correlation matrices are then constructed on the basis of the job incumbent and the job applicant
subgroup results. These correlation matrices are utilized in a simulation study designed to
estimate the potential degree of error when job incumbents are used in place of job applicantsin
avalidation study for personality tests.

The results of the meta-analyses and the subsequent simulation study suggest that the
moderating effect of sample type on criterion-related validity estimatesis generaly small.
Sampl e type does appear to moderate the criterion-related validity of some personality
constructs, but the direction of the effect isinconsistent: in some cases, incumbent validities are
larger than applicant validities. Alternatively, incumbent validities sometimes are smaller than
applicant validities. Personality construct inter-correlations yield almost no evidence of

moderation by sample type. Further, where there are between group differencesin the



personality construct inter-correlations, these differences have little bearing on the regression
eguation relating personality to job performance. Despite afew caveats that are discussed, the
results are supportive of the use of incumbent samplesin personality-test validation research.
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Chapter One: Overview

When faced with the task of providing evidence of the usefulness of psychological tests
for choosing from among a number of job applicants, personnel psychologists frequently rely on
criterion-related validation studies to demonstrate that the test scores in question are correl ated
with success on the job. In most instances, the goal of criterion-related validation studiesisto
estimate how well test scores forecast the future job performance of current job applicants. A
desirable scenario for obtaining such an estimate is to (a) administer the test battery to a group of
current job applicants; (b) randomly select employees from among those applicants; (c) wait an
appropriate timeinterval to afford an accurate determination of each individual’s level of success
on the job; and (d) determine the relationship between test scores and success on the job. Such a
designis called a predictive validation study with random selection of job applicants (Sussman &
Robertson, 1986).

It is often more practical to (a) administer the assessment device in question to a sample
of present-employees; (b) obtain measures of success on the job for each of those employees;
and (c) determine the relationship between scores on the assessment device and success on the
job. Thistype of study design is known as a concurrent validation strategy. It is assumed that
results from a concurrent validation study of present-employees provide an accurate estimate of
the validity of test scoresthat will in practice, be used in a predictive manner —that is, to forecast
the future job performance of current job applicants. The purpose of the current study isto test
the assumption that results from concurrent studies of present-employees generalize to job
applicants. In addition to the examination of criterion-related validity estimates across present-
employee and job applicant samples, a more expansive view comparing inter-correlations of
personality predictor measures, regression coefficients, prediction equations, and utility estimates
across sample typesis taken.

In actuality, the true distinction between a predictive validation study and a concurrent
validation study concerns the time interval between collection of the predictor scores and the
measure of job success, or, criterion data. In a predictive study, thereis a discernible time
interval between collection of the predictor and criterion data. In a concurrent study, thereislittle
or no timeinterval between collection of the predictor data and collection of the criterion data. In
many research applications the type of design (predictive versus concurrent) is confounded with
the sample of individuals participating in the study. Predictive studies commonly sample from



among existing job applicants whereas concurrent studies commonly sample from among
present-employees. Because the focus of this paper is on potential differences between present-
employees and job applicants, the terms present-employee studies and job applicant studies are
used in this manuscript. Present-employee studies are those studies wherein at the time the
predictor measure was administered to the study participants, the hiring organization had made
an offer of employment to the individuals and completion of the personality inventory was
voluntary. Job applicant studies are studies that administered the predictor measure as a required
element of the selection system to individuals that were applying for positions with the host
organization. Also classified as job applicants are studies that sampled present-employees that
were under consideration for promotions. As such, the primary distinction between present-
employees and job applicants concerns whether or not the participants completed the personality
inventory while under consideration for an occupational appointment.

At times, liberties are taken with the use of the terms present-employee and job applicant
studies in reference to previous literature where the original author or authors used the terms
concurrent and predictive studies. Where there appears to be potential for misrepresenting what
those authors stated, it will be necessary to use the terms predictive and concurrent studies.

The question of the generalizability of present-employee research to job applicants has
been investigated and debated before (Barrett, Phillips, & Alexander, 1981; Guion, 1998; Guion
& Cranny, 1982). Barrett et a. (1981) reviewed a number of lines of evidence supporting the
generalization of resultsin the context of cognitive ability tests. In the context of personality
tests, similar evidence supporting the generalizability of resultsis lacking. To be more specific,
some researchers have found slightly higher criterion-related validity estimates for personality
tests in studies of job applicants (as compared to present-employees, Tett, Jackson, & Rothstein,
1991), while other researchers have found slightly higher criterion-related validity estimates for
personality tests in studies of present-employees (as compared to job applicants; Hough, 1998a).

Although there has been mixed evidence concerning the comparability of present-
employee and job applicant based validation studies of personality tests in terms of bivariate
validity coefficients, amore important issue concerns the generalizability of prediction equations
derived from studies of these two different groups. When a criterion-related validation study is
conducted, multiple regression analysis will often be used to derive an equation for predicting
job performance from personality test scores. In future applications of the personality test, scores



can be used to predict how well each individual will perform on the job. Typically, the
organization will want to select employees from among those individuals with the highest
predicted levels of job performance. If the prediction equations from the two types of samples
were to differ, then the rank ordering of future job applicantsin terms of their predicted
performance levels would also differ. The consequence of thiswould be that different individuals
would be hired by the organization.

The properties of ordinary least squares regression all but assure that two prediction
equations derived from two different samples will differ. Ordinary least squares regression
derives an optimal solution based on the specific sample of datain the regression analysis. Any
effort to cross-validate the resultant regression equation on a new sample of data from the same
population will almost always yield a higher degree of discrepancy between predicted and
observed values on the outcome variable than had been observed on the initial sample (Pedhazur,
1997). Even if aprediction equation is derived on a sample of job applicants, there will be some
degradation of predictive validity, or shrinkage, when this prediction equation is applied to a
future sample of job applicants. For example, a selection battery might yield a validation
multiple R of .40 with a sample of job applicants. Y et, when the same prediction equation is used
to predict performance among a future group of job applicants, it might be observed that
predicted performance only correlates with actual performance with a correlation of .30. The key
guestions for comparing present-employee validation studies with job applicant validation
studies are “how much cross-validation shrinkage occurs when results from a present-employee
study are applied to future job applicants, and what are the practical implications of this
shrinkage?’ The current research is explicitly focused on these two questions.

Before proceeding, it is necessary to establish guidelines for the types of personality
measures this paper is concerned with. The focus of this paper is on what are often called self-
report personality inventories. In a self-report personality inventory, the respondent is presented
with a series of adjectives, phrases, or sentences. There are a number of variants in the response
formats of personality inventories. In some cases, the test-taker indicates if the adjective, phrase,
or sentence is descriptive of them by choosing “true” or “false”’. Alternatively, the examinee may
be asked to use a Likert style scale to indicate the extent to which the stimulus item is descriptive
of them. Personality inventories that present a single phrase, adjective, or sentence and ask test-
takers to respond using either atrue/false or a Likert style scale response are referred to as



single-stimulus inventories. As an alternative to single-stimulus measures are forced-choice
inventories. In forced-choice inventories the individual is presented with two or more adjectives,
phrases, or sentences and he or sheis required to select the one option that is most descriptive of
him or herself. There has been renewed interest in the use of forced-choice response formats for
personality tests in personnel selection (Jackson, Wroblewski, & Ashton, 2000). Inventories
utilizing forced-choice response formats were included in the criterion-related validity analyses
described below. However, as will be described below, correlations among personality scale
scores were a central aspect of the current investigation. Forced-choice response formats are
known to yield lower estimates of the correlations between personality scale scores, particularly
when only afew scales are investigated (Baron, 1996). For this reason, inventories utilizing a
forced-choice format were excluded from the analyses of correlations among personality
constructs.

Also among the types of inventories excluded from this analysis are projective
personality tests (McClelland & Boyatzis, 1982), conditional reasoning personality tests (James,
1998), vocational interest and job preference inventories (Holland, 1979), and measures of
biographical experiences or biodata (Owens, 1976). Projective personality tests are excluded due
to the relative infrequency of their application in employment settings. Similarly, conditional
reasoning measures are excluded due to the lack of research on thisrelatively recent
development in personality assessment. Vocational interest inventories are excluded as they are
typically used to predict the nature of one’ s employment or the type of occupation that an
individual might prefer as opposed to their actual degree of success on a particular job (De Fruyt
& Mervielde, 1999).

In many ways, the arguments presented in this paper apply to biodata inventories as well
as self-report personality inventories. The primary reason biodata is excluded here is that biodata
items often are not indicators of identifiable psychological constructs (Klimoski, 1993). Often, a
single biodata item is indicative of multiple personal attributes. Although thisis aso true for
some empirically derived personality inventories (e.g., the California Psychological Inventory
(CPI), Gough, 1989), it istypically possible to classify scales from personality inventories into
existing taxonomies of personality. The same cannot be said for biodata measures.

Personality is defined here asindividuals characteristic patterns of thoughts, feelings,
behaviors, attitudes, and motives (Pervin, 1996). Throughout this paper avariety of terms are



utilized when discussing personality. The terms attributes, traits, and dispositions will all be used
interchangeably to refer to personality, while the term personality factor is reserved to refer to
the five-factor taxonomy of personality.

In the next chapter, evidence concerning the usefulness of personality testsin the
prediction of job performance is reviewed. It is noted that in much of the research on personality
tests in employee selection, the potentia for differences between present-employees and job
applicants has not received careful consideration. In the remaining chapters, the methodology
and results of a study designed to investigate the generalizability of present-employee based
studies to job applicants are described and discussed.



Chapter Two: Literature Review

Evidence Supporting the use of Personality Inventoriesin Personnel Selection

It is reasonable to expect that an individual’ s characteristic patterns of thoughts, feelings,
behaviors, attitudes, and motives will be related to her or hisjob performance. Despite the
importance of situational constraints on human behavior, most researchers agree that behavior is
afunction of both the situation and the individual. Perhaps the most obvious example of how
personality would be related to job performance isin regard to dispositional achievement
motivation. High Need for Achievement individuals derive pleasure from overcoming obstacles
and achieving difficult goals (Spangler, 1992). Indeed, projective personality techniques, self-
report questionnaires, and conditional reasoning measures of the Need for Achievement and/or
the Achievement Motive al have been shown to be related to ratings of job performance (Goffin,
Rothstein, & Johnson, 1996; James, 1998; Spangler, 1992). While most researchers (though
certainly not al) today agree that personality inventories exhibit useful levels of criterion-related
validity, this was not always the case. Indeed, Kluger and Tikochinsky (2001) presented the
personality-performance relationship as an example of a“commonsense hypothesis’ that had
long been accepted as atruism, fell out of favor due to lack of empirical support, and eventually
was resurrected. The primary debate over the years has been whether or not personality is related
to job performancein all jobs (the validity generalization position), or if personality is only
related to job performance in certain settings (the situational specificity position).

One of the earliest reviews of the criterion-related validity of personality inventories was
conducted by Ghiselli and Barthol (1953). In order to assess the usefulness of personality asa
predictor of job performance, they accumulated studies published between 1919 and 1953.
Weighting by sample size and grouping studies according to job type, they found average
validity coefficients ranging from .14 for general supervisory jobsto .36 for sales-oriented jobs.
Their general conclusion was that under certain circumstances (emphasis added), validities were
better than might be expected, but that enough studies reported negative results to warrant

caution in the use of personality tests.

! In Ghiselli and Barthol (1953), aswell asin Ghiselli’s later research, studies were only
included in the review if the personality trait assessed in the study appeared to be important for
the job in question.



Locke and Hulin (1962) reviewed the evidence concerning the criterion-related validity
of the Activity Vector Analysis (AVA). The AVA is an adjective checklist in which the
respondent (a) checks any or al of 81 adjectives that anyone may have ever used to describe him
or her and (b) checks any or all of the same adjectives that he or she believes are truly descriptive
of him or herself. The goal of their study was to evaluate the AVA “in terms of its demonstrated
ability to make better-than-chance predictions of success on ajob”. They located 18 studies that
had examined validity evidence for the AVA. The general conclusion they drew from their
analysis was there was little evidence to support the usefulness of the AV A as a predictor of job
performance. They argued that only the study by Wallace, Clark, and Dry (1956) met the
requirements for a sound validation study (large N, administration of the test before hiring, and
cross-validation of findings); that study found AV A scores were not significantly related to
performance in a sample of life insurance agents.

Guion and Gottier (1965) extended the inquiry into the validity of personality measures
by examining personality inventories other than the AVA. They reviewed manuscripts published
in the Journal of Applied Psychology and Personnel Psychol ogy between the years 1952 and
1963. They found the results from these studies were relatively inconsistent. Therefore they
concluded, “thereisno generalizable evidence that personality measures can be recommended
as good or practical tools for employee selection” and personality measures must be validated in
the specific situation and for the specific purpose in which one hopes to use them.

In 1973, Ghiselli published a more comprehensive review of aptitude (including
personality) testsin employment hiring, including both published and unpublished studies. He
estimated the weighted average criterion-related validity of predictors according to occupational
type. His discussion centered on the types of predictors yielding the highest levels of validity
within each occupational type. He found that among sales jobs and vehicle operator jobs,
personality measures were among the best predictors of performance. Personality inventories
were found to be of low to moderate utility in clerical jobs, managerial jobs, and service jobs,
and were of no use at all in protective service jobs.

The devel opment of meta-anal ytic techniques (Schmidt & Hunter, 1977) had a significant
influence on reviews of research on personality inventories. Prior to that time, only Ghiselli
consistently computed weighted averages of validity coefficients when summarizing the results
of studies of personality tests. With the advances in meta-anal ytic techniques, researchers began



to investigate the possibility that differencesin study characteristics (such as sample size,
variance on the predictor measure, and measurement error in the criterion) might account for the
observed variability in the relationships between personality and job performance. Schmitt,
Gooding, Noe, and Kirsch (1984) utilized a bare-bones meta-anal ytic approach to estimate the
average validity of anumber of predictors of job performance, and to estimate the extent to
which sampling error alone might account for variability in validity coefficients across studies.
They estimated that the criterion-related validity (uncorrected for range restriction or
measurement error in the criterion or predictor) for personality inventories was .15, and 23% of
the variability in validity estimates across studies could be accounted for by sampling error. This
study provided additional support to the earlier conclusion drawn by Guion and Gottier (1965)
and Ghiselli and Barthol (1953): there is no evidence the validity of personality generalizes
across situations.

One possible cause of the observed variability in the validity of personality attributes
across settings and studiesis differences in the personality attributes measured. Although
Ghisdli (1973) attempted to account for this by only including studies in which the personality
construct seemed relevant to the job in question, other researchers did not follow this procedure
(e.g., Schmitt et al., 1984). Important developments in identifying the structure of personality
traits occurred over 50 years ago (Cattell, 1947), but only recently have industrial psychologists
incorporated taxonomies of personality traitsinto their reviews of the validity of personality
inventories. Barrick and Mount (1991) classified personality inventories according to the big five
(Conscientiousness, Extraversion, Emotional Stability, Agreeableness, and Opennessto
Experience) personality factors and examined the criterion-related validity of personality
constructs accordingly. Barrick and Mount (1991) also corrected observed validities not only for
sampling error but also for range restriction on the predictor measures and measurement error on
the predictor and criterion measures. This allowed them to estimate the true population
correl ation between each of the big five personality factors and job performance, and to estimate
the extent to which study-to-study differences in statistical artifacts account for differencesin the
observed correlation coefficients in those studies.

Despite prior research that suggested validities of personality measures did not generalize
across jobs, these authors predicted that two of the big five personality factors,

Conscientiousness and Emotional Stability, would generalize across settings and criteria. They



located published and unpublished studies conducted between 1952 and 1988, resulting in the
inclusion of 117 studies. When data across all occupations and all criteria were examined, the
estimated population correlation between Conscientiousness and job performance wasr = .22.
Although statistical artifacts could only account for 70% of the variance in the correlations
across studies, the estimated true popul ation correlation between Conscientiousness and job
performance was positive for every occupational group, and the 90% credibility value for the
Conscientiousness-performance correlation across all occupations was .10. On the basis of these
results, they concluded that Conscientiousness was a valid predictor for al occupational groups.
Regarding the other big five personality factors, the estimated true correlation between
personality and job performance was either zero or was negative for at least one occupational
group. The Barrick and Mount (1991) study has often been cited as evidence that the validity of
Conscientiousness generalizes across settings.

Tett et al. (1991) also meta-analyzed the validity of personality predictors of job
performance. A key difference between their work and that of Barrick and Mount (1991) is that
Tett et al. explored additional moderators of the validity of personality inventories. One of the
primary moderators they tested was the conceptual rationale for including a particular personality
trait as a predictor of job performance. They referred to the findings of Guion and Gottier (1965)
who submitted that theoretically based studies of relationships between personality and
performance generally yielded poorer results than empirically driven studies of the same. One of
the primary purposes of the Tett et al. (1991) study was to evaluate the support for this claim.
Therefore, the authors focused on the conceptual rationale of the original study as a potential
moderator of validity. If the authors of the original study did not provide atheoretical basisfor
including a specific temperament characteristic, Tett et a. classified it as an exploratory study; if
the primary study authors provided a theoretical underpinning for a personality-performance
relationship, Tett et a. categorized the study as adopting a confirmatory research strategy (1991).
A second difference between the Tett et al. (1991) review and the Barrick and Mount (1991)
report isthat Tett et a. (1991) argued that there may be situations in which a personality trait is
expected to be negatively related to job performance. In such a study, a negative correlation is
not a“negative finding”; it is actually a positive finding. As such, they computed the absolute
value of the correlation between a predictor measure and a performance criterion for each study,

and aggregated the absolute value correlations. The results of their study suggested that



personality is a better predictor of job performance when used in a confirmatory manner, that the
big five factor Agreeableness had the strongest relationship with job performance, and that very
little of the variance in the validity of personality across studies could be accounted for by
differencesin statistical artifacts.

Ones, Mount, Barrick, and Hunter (1994) criticized the decision of Tett et al. (1991) to
include only studies that utilized a confirmatory approach when estimating the validity of the big
five personality factors, arguing instead that al available studies should have been included in
the meta-analysis, regardless of research strategy. However, the purpose of the Tett et al. (1991)
meta-analysis was to identify moderators of the validity of personality tests as predictors of job
performance, and, they identified research strategy as a moderator of validity. More specifically,
they found that theoretically derived personality predictors (confirmatory studies) were, in
general, superior to empirically derived predictors. Arguing that confirmatory research strategies
are superior in terms of professional practice aswell asfor theory development, they chose to
focus on such studies. Further, Tett et al. were not attempting to replicate the findings of Barrick
and Mount (1991). Instead, they were attempting to extend the findings of Barrick and Mount
(1991).

Ones, Viswesvaran, and Schmidt (1993) reviewed the evidence concerning the validity of
a specific type of personality inventories, tests of integrity. They also looked at a number of
factors that might moderate the validity of integrity tests, such as the type of integrity test, the
nature of the criterion, and the validation sample type. They accumulated 665 validity
coefficients based on atotal N of 576,400. Their findings suggest that integrity tests are valid
predictors of both job performance and counter-productive behaviors across settings, although
there are factors that moderate the validity of such tests. For example, they found that the
estimated true criterion-related validity of integrity tests as predictors of job performance was
higher when the validation sample consisted of job applicants as compared to present-employees.
On the other hand, they found that the estimated true criterion-related validity of integrity tests as
predictors of counter-productive behavior was higher when the validation sample consisted of
present-employees as compared to job applicants.

Mount and Barrick (1995) expanded on the Barrick and Mount (1991) study by including
agreater number of original studies. The focus of the 1995 study was on the relative merits of a

broad personality factor (Conscientiousness) versus more narrow personality traits (achievement
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and dependability). Evidence from their review supports the position that when the criterion to
be predicted is broad (overall job proficiency), there isrelatively little difference between the
predictive validity of the broad personality factor and the more narrow personality traits.
However, when the criterion to be predicted is specific (e.g., employee effort or employee
reliability) and the criterion is conceptually related to the narrow trait, narrow traits demonstrate
higher levels of predictive validity.

Salgado (1997) examined the criterion-related validity of the big five personality factors
in the European Community. The purpose of his study was to investigate whether the validity of
the big five personality factors generalized across geographic boundaries. He accumulated the
results of 36 studies conducted within the European Community between the years 1973 and
1994. The results of hisanalysis yielded a population parameter estimate of r = .25 for the
correl ation between Conscientiousness and job performance. Although statistical artifacts were
estimated to account for only 66% of the observed variance in validities, the lower bound of the
credibility value was .13, supporting the conclusion that Conscientiousness has a positive
correlation with job performance across settings. Salgado (1997) also found that Emotional
Stability exhibited generalizable validity across settings, with a population parameter estimate of
.19 and a credibility value of .10.

Frei and McDaniel (1998) focused on the criterion-related validity of a specific type of
personality related measure, customer service orientation. They gathered 41 validity coefficients
with atotal N = 6,945. Results from this investigation supported the conclusion that customer
service measures have a strong, generalizable relationship with job performance. The true
population criterion-related validity estimate (that is, corrected for range restriction and
measurement error in the criterion) wasr = .50 and all of the variance in validity estimates could
be accounted for by statistical artifacts.

Hough (1992; 19984) has also examined the validity evidence for personality asa
predictor of job performance and other criteria. Although much of the recent research on
personality predictors of performance has adopted the five-factor taxonomy, Hough (19984)
utilized an eight-factor taxonomy. The eight factorsin her taxonomy are affiliation, potency,
achievement, dependability, adjustment, agreeableness, intellectance, and rugged individualism.
Mapping her classification system onto the big five would place affiliation and potency as

distinct factors that are conceptually similar to Extraversion. Similarly, achievement and
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dependability are distinct factors that are conceptually similar to Conscientiousness. Adjustment,
agreeableness, and intellectance are conceptually similar to Emotional Stability, Agreeableness,
and Openness to Experience, respectively. Rugged individualism, on the other hand, does not
map onto the big five taxonomy.

Hough does not adopt the meta-anal ytic techniques that most others have used.
Specifically, she does not attempt to estimate the variance in observed validity coefficientsthat is
dueto statistical artifacts. Instead, she ssmply reports the mean validity estimates across studies.
Two more unigue features of the Hough (1992; 1998a) anal yses deserve mention. First, the
studies she gathered were sub-grouped according to the type of validation study design
(predictive or concurrent) utilized. Second, she categorized the criterion from each study asjob
proficiency, training success, educational success, or counter-productive behavior. A noteworthy
finding from her investigation was that the mean validity of the eight personality factors varied
as afunction of study design. Achievement was the best predictor of job proficiency across both
study designs, with an estimated validity of .19 in predictive studies and an estimated validity of
.13 in concurrent studies. The value of .19 in predictive studiesis identical to the average
observed r for achievement measures in the Mount and Barrick (1995) meta-analysis.

Finally, Hurtz and Donovan (2000) estimated the criterion-related validity of personality
measures that were explicitly designed to measure the big five personality factors. These
researchers expressed concern about the construct validity of the big five, as utilized in prior
meta-anal ytic reviews. They pointed out that other researchers (R. Hogan, J. Hogan, & Roberts,
1996; Salgado, 1997) had questioned the manner in which earlier quantitative reviews had
categorized various personality scales into big five categories. Potential consequences of thisare
inaccurate estimates of the mean and variance of the validities of each of the big five personality
factors. On the basis of 26 studies that met their inclusion criteria, Hurtz and Donovan (2000)
found that Conscientiousness exhibited generalizable validity, with an estimated true criterion-
related validity of r = .20, and a 90% credibility value of .03. Emotional Stability also exhibited
generalizable validity with an estimated true criterion-related validity of r = .13, and a 90%
credibility value of .06. The estimate of the validity of Conscientiousnessis sightly lower in the
Hurtz and Donovan study than in the Mount and Barrick (r =.31; 1995) or the Salgado (r = .25;
1997) study. On the basis of their study, in concert with numerous other reviews that have

indicated low to moderate validities of the big five, these authors suggested that future research
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focus on more narrow personality factors that are conceptually aligned with the performance
criterion in question.

It is noted here that two issues have received significant attention by reviewers of
personality inventories in personnel selection research. The first concerns the degree to which the
validity of personality inventories generalizes across settings. Early researchers generally
concluded that there was no evidence that validities generalize across situations (Ghiselli, 1953;
Guion & Gottier, 1965). More recent evidence utilizing advances in psychometric meta-analysis
provide evidence for the generalizability of Conscientiousness, Emotional Stability, customer
service orientation, and integrity (Barrick & Mount, 1991; Frel & McDaniel, 1998; Hurtz &
Donovan, 2000; Ones et al., 1993; Salgado, 1997). Y et, despite the evidence concerning the
generalizability of validity, there is ample evidence that situational moderation of the validity of
personality tests does exist (Barrick & Mount, 1993; Helmreich, Sawin, & Casrud, 1988;
Stewart, 1996; Tett & Burnett, 2003).

The second issue that has received a great deal of attention has been the expansion of the
predictor domain to include specific personality constructs. Early reviews categorized all
personality factors as a single predictor category (Ghiselli, 1973; Schmitt et al., 1984). More
recently, researchers have expanded their taxonomies to include at least the big five and perhaps
more specific personality factors (Schneider, Hough, & Dunnette, 1996). For example, Hough
has been one of the most adamant proponents of expanding our view of personality predictors
beyond the big five framework. Hough (1998a) cites results of her research in which the validity
of achievement was substantially greater than the validity for dependability. As a necessary
consequence, she argues, classifying both studies as measures of Conscientiousness would
seemingly dilute the predictive power of achievement.

Although these two issues are of extreme importance and warrant continued attention,
there is another relatively neglected matter - the issue of sample type. To be sure, most of what
we know or purport to know about the usefulness of personality testsin personnel selection
comes not from research on job applicants, but rather comes from research on present-
employees. Aswith the age old debate concerning the external validity of research conducted
with undergraduate college students, one must question if the same psychological variables and
levels of motivation are functioning in present-employees as are functioning in job applicants.
Generalizable validity evidence from existing meta-analyses (Barrick & Mount, 1991; Hurtz &
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Donovan, 2000) can be interpreted as support that the validity of Conscientiousness (for
example) does generalize across present-employee and job applicant populations. Y et, thisis
simply evidence that the validity is positive in both populations - the actual magnitude of the
validity coefficientsin the two populations can differ by a practically meaningful amount. As
discussed above, Locke and Hulin (1962) found substantial differencesin the validity evidence
for the AVA between studies that were conducted using present-employees and studies that were
conducted with job applicants. In the following section, the potential differences between
present-employee and job applicant based studies are discussed, with an eye toward relevant

research in this domain.

The Comparability of Present-Employee and Job applicant Designs in Criterion-Related

Validation

Selection practitioners are interested in the usefulness of tests in terms of distinguishing
between those job applicants who will be successful on the job from those job applicants who
would not be successful on the job. The most commonly sought after index of a predictor’s
usefulness is the criterion-related validity of that predictor in the population of job applicants.
For reasons of convenience and time efficiency, present-employees are often sampled in place of
job applicants. Sampling job applicants would necessarily entail alongitudinal study, as some
time would come to pass before a performance criterion indicator was available for the hired
applicants. It is not readily apparent the extent to which present-employee and job applicant
studies yield interchangeabl e results. Present-employee and job applicant samples are likely to
enact very different role-taking behavior when responding to personality tests. Role-theory, as
applied to personality testing, suggests that test taking is a socia situation in which test-takers
use the personality inventory to communicate information about themselves and inform the test
interpreter how they wish to be regarded (J. Hogan & R. Hogan, 1998; R. Hogan, 1991; Kroger,
1974). A pivotal question is, do incumbents and applicants communicate the same information
about themselves? The selection situation can be expected to foster impression management on
the part of the applicant, as most applicants want to convey competence and skill in order to
secure ajob offer (Tedeschi & Melburg, 1984). The empirical evidence on thispoint is clear;
based on the outcome of mean scores on sel ection tests, applicants present more favorabl e self-
information than incumbents (Green, 1951; Heron, 1956; Hough, 1998b; Robie, Zickar, &
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Schmit, 2001; Rosse, Stecher, Miller, & Levin, 1998; Smith, Hanges, & Dickson, 2001; Stewart,
1997).

Although applicants most assuredly engage in behavior designed to convey afavorable
image, this does not mean that such self-presentation or impression management is entirely
conscious or deceptive. Evidence indicates subtle situational cues such as the perceived purpose
of testing, characteristics of the test administrator, and the test title influence test-takers
responses to personality inventories, even when test-takers have been explicitly instructed to
respond honestly (Kroger, 1974). Kroger and Turnbull (1975) administered an interest inventory
and a personality inventory to undergraduate students; one group of students were told the
inventories were designed to assess military effectiveness whereas the other group of students
were told the inventories were designed to measure artistic creativity. Although participants had
been randomly assigned to groups, and had been instructed to respond to the tests honestly,
studentsin the artistic creativity condition scored higher than students in the military
effectiveness condition on interest scales such as Artist, Musician, and Architect. Conversely,
students in the military effectiveness condition scored higher than studentsin the artistic
creativity condition on interest scales such as Aviator and Army Officer.

Contextual differences between present-employees and job applicants led many industrial
psychologists to be cautious about generalizing the results from present-employees to job
applicants (e.g., Locke & Hulin, 1962). In recent years, however, reviews of the validity of
personality inventories in selection have not examined the possibility of sampletype asa
potential moderator of criterion-related validity. For example, Barrick and Mount (1991),
Churchill, Ford, Hartley, and Walker (1985), Ford, Walker, Churchill, and Hartley (1987), Frei
and McDaniel (1998), Hurtz and Donovan (2000), Mount and Barrick (1995), Salgado (1997),
and Vinchur, Schreischeim, Switzer, and Roth (1998) do not investigate sample type as a
moderator of personality criterion-related validity in their meta-analyses. On the other hand, only
Hough (19984), Ones et al. (1993), and Tett et al. (1991) distinguish between sample types when
conducting their analyses.? Lack of attention to sample type could reflect the implicit belief on

% Hough (1998a) actually distinguished between predictive and concurrent validation study
designs, while Tett et al. (1991) grouped studies according to incumbents versus recruits. In
keeping with the conventions of the present manuscript, | use the terms job applicant and
present-employee. It is certainly possible that some of the studies contained within Hough's

15



the part of researchers that sample type does not matter, or it could reflect that the original source
studies are typically based on present-employees (Lent, Aurbach, & Levin, 1971). For example,
McDaniel, Morgeson, Finnegan, Campion, and Braverman (2001) examined the validity of
situational judgment tests. Based on the suggestion of areviewer, they investigated the
possibility that sample type might moderate the validity of situational judgment tests. Itis
interesting to note that the validity estimate based on concurrent studies (the majority of which
were likely present-employee based)® wasr = .35 and the predictive validity estimate wasr =
.18. What is of greater interest (concern?) hereisthe fact that 94% of the validation studies
included in their meta-analysis were based on concurrent studies, while only 6% were based on
predictive studies. Similarly, J. Hogan and Holland (2003) report that 95% of the studies in their
analysis were concurrent studies while 5% were predictive (the precise testing conditions are not
given, but again, it islikely that the majority of concurrent studies were conducted with
incumbents). It is unfortunate that much of the existing evidence concerning the validity of
personnel selection measures has neglected to consider the motivational context of the study
participants.

To comprehend better the shift in our willingness to rely on present-employee studies, it
is necessary to consider arguments put forth by Barrett et al. (1981). These researchers
guestioned the presumed superiority of job applicant studies, arguing that many of the reasons
for this presumed superiority were unfounded. Specifically, they critiqued four frequently cited
reasons for the advantage of job applicant based studies: (a) the problem of missing personsin
present-employee studies; (b) range restriction in present-employee studies; (c) differences
between job applicants and present-employees in motivation and other characteristics, and (d)
the possibility that job experience might influence the predictor constructs in present-employee
studies. The problem of missing persons suggests poor performers either have been terminated or
have left the job, and top performers have been promoted out of the job. Barrett et al. (1981)

review were predictive studies of present-employees. And it is evident that some of the samples
of recruitsin the Tett et al. study were individuals that completed a personality inventory post-
hire, during orientation or training.

% Ones et al. (1993) conducted a hierarchical moderator analysis investigating validation study
design (predictive versus concurrent) and validation study sample (applicants versus
incumbents). Sixty-three of the 64 concurrent studies they reviewed utilized present-employee
samples.
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suggested that the problem of missing personsin present-employee samplesis a question of
range restriction, essentially leaving only three substantive reasons for preferring job applicant
based studies. In turn, they argued job applicant based studies are no less susceptible to range
restriction than are present-employee studies. Suppose, for example, an organization is interested
in estimating the validity of a measure of Extraversion as a predictor of sales performance. Even
if they sample present-employees that have not been selected on the basis of an Extraversion
measure, there islikely to be alimited range of extravertsin the sample. Thisis due to the fact
that if Extraversion isindeed related to sales performance, then introverts will have left the job at
adisproportionately high rate. If applicants serve as the validation sample, are administered an
Extraversion measure and are selected on the basis of some other predictor, it is distinctly
possible that the alternative predictor will be correlated with Extraversion. Thiswill result in
indirect range restriction on the Extraversion measure among those applicants who are
successful. They concluded that job applicant based studies are just as likely to suffer from range
restriction as are present-employee studies. In either case, they submit, validity estimates can be
corrected for range restriction.

With respect to potential differences between present-employee and job applicant
samples, Barrett et al. (1981) argued that it is possible to control for some of these possible
confounds (e.g., age). They further suggested that concerns over motivational differences
between present-employees and job applicants are unwarranted. Essentially, they argued that it is
unknown what effect differential motivation has on validity estimates. The evidence they cited
suggesting differential motivation is not a cause for concern came from studies involving
cognitive ability as a predictor of job performance. They did not provide evidence supportive of
the assumption that motivational differences between present-employees and job applicants do
not matter in the context of personality testing.

Finally, Barrett et a. (1981) critiqued the assumption that job experience and training are
likely to affect predictor and criterion scores of incumbents, thereby invalidating such results as
estimates of validity in job applicants. They espoused the view that because it is possible to
control for tenure and experience when conducting validation studies, thisis essentially a non-
issue. The general conclusion of their paper was that there is no evidence for the presumed
superiority of job applicant based studies over present-employee based studies. It should be
noted that Barrett et al. did not claim that their arguments necessarily apply to predictors other
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than cognitive ability tests.

A second study that likely increased researchers willingness to accept the results of
present-employee based studies as accurately reflecting results of job applicant based studies was
the meta-analysis by Schmitt et al. (1984). They compared the criterion-related validity estimates
from job applicant studies with those from present-empl oyee studies and found what they
interpreted as minimal differences (averager = .30 in job applicant studies without selection on
the predictor, averager = .26 in job applicant studies with selection on the predictor, and average
r = .34 in present-employee studies). Schmitt et al. concluded that frequently cited reasons for
expecting different results between present-employee and job applicant samples (e.g.,
motivational effects and job experience) might not be that important.

One difficulty in interpreting these resultsis that Schmitt et al. collapsed across all
predictorsin their meta-analysis. That is, they did not distinguish between personality predictors
and cognitive ability predictors when comparing validity estimates from predictive and
concurrent studies. Potentially, the differences between present-employee and job applicant
studies could be greater for personality tests than for cognitive ability tests. That is, the
possibility remains that lower levels of motivation among present-employees as compared to job
applicants can cause present-employee studies to under estimate the operational validity of ability
tests while overestimating the operational validity of personality tests. Results of a study by
Schmit and Ryan (1992) are consistent with this possibility. They found that in a sample of
individuals motivated to present themselves favorably (as compared to a sample of individuals
who were not similarly motivated), there was a decrement in the validity of personality
inventories and a gain in the validity of ability tests.

While the Barrett et al. (1981) and the Schmitt et al. (1984) papers might be viewed as
evidence that present-employee and job applicant samples are comparable, there is also reason to
guestion the interchangeability of results from different sasmplesin validation research. First, the
findings of Schmit and Ryan (1992) call into question the assumption that motivation exerts a
similar influence on validity estimates for cognitive ability test scores and personality test scores.
Second, the results of Hough’ s research (1998a) suggest that studies based on present-employees
yielded estimates that were, on average, .07 higher than those studies based on job applicants.*

* A second study published by Hough in 1998 (1998b) has been cited (Hough & Ones, 2001) as
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The third piece of evidence that calls into question the comparability of present-employee and
job applicant studies are the results of the Tett et al. (1991) meta-analysis. Although they actually
concluded studies of job applicants led to higher validity estimates than studies of present-
employees, they incorrectly categorized the Project A data as a study of recruits when in fact, the
study they included was a study of incumbents (see Campbell, 1990, p. 234). Given the size of
the Project A data, their finding of higher validity for studies of job applicants would likely have
been afinding for higher validity among present-employees, had they correctly categorized the
Project A study. They pointed out that when the Project A data was omitted from their analyses,
there was no significant moderating effect of sample type. Fourth, more recent research based on
Project A has found the job applicant validities of the Assessment of Background and Life
Experiences (ABLE) composites for predicting “will do” performance factors were lower than
the validities from the present-employee sample (Oppler, Peterson, & Russell 1992; Russell,
Oppler, & Peterson, 1998). Fifth, the results of the Ones et al. (1993) meta-analysis, while
revealing impressive predictive validity estimates in applicant studies, also revealed a differential
pattern of the relative magnitude of validity estimates for integrity tests depending on the
criterion in question. Studies of job applicants (as compared to studies of present-employees)
yielded higher validity estimates when integrity was used to predict job performance, but studies
of present-employees (as compared to studies of job applicants) yielded higher estimates of
validity when integrity was used to predict counter-productive behavior.

The issue of incumbent and applicant differencesis further complicated by the possibility
that incumbents and applicants would adopt a different frame of reference when responding to
personality test items (Schmit & Ryan, 1993). The self-presentational goals of incumbents
participating on avoluntary basis are likely to differ from the self-presentational goals of job
applicants (McAdams, 1992). Schmit and Ryan (1993) contend that incumbent and applicant
differences might be better understood by considering the person-in-situation schemas that are
enacted during test-taking (Cantor, Mischel, & Schwartz, 1982). Applicants wish to convey
competence relative to other applicants, and therefore might operate according to an ideal -

evidence that response distortion does not influence the validity of personality scale scores.
Seemingly thisis areferenceto Figure 1 from the 1998b study. Unfortunately thereis
insufficient description of the data contributing to that figure. For that reason, only the data
presented in 1998a are reviewed here.

19



employee frame-or-reference. Incumbents may enact a stranger-description frame-of-reference,
where they communicate basic information as they would during an initial meeting with a
stranger (Schmit & Ryan, 1993, p. 967). These divergent frames-of-reference can influence not
only the predictor-criterion correlations (criterion-related validities), but also the correlations
among predictor scale scores (Schmit & Ryan, 1993; Schmit, Ryan, Stierwalt, & Powell, 1995;
Van Iddekinge, Raymark, Eidson, & Putka, 2003; for an opposing view, see Smith et al., 2001).

Thisisnot to say that divergence in frames-of-reference between incumbents and
applicants must have a negative effect on the criterion-related validity of personality scale scores.
Hauenstein (1998) and Kroger (1974) suggested that criterion validity could be enhanced when
those who successfully enact a particular role in responding to atest in a motivated condition
also perform well on the job. J. Hogan and R. Hogan (1998; R. Hogan & J. Hogan, 1992) submit
that even if people do attempt to respond in a desirable manner in selection situations, there are
individual differencesin how successful people are at presenting a favorable image, and these
are important individual differences related to social skill. Thus, motivated responding could be a
source of biasthat is related to job performance. As an example, consider the Need for
Affiliation component of McClelland’ s Leadership Motive Pattern (McClelland & Boyatzis,
1982). McClelland and Boyatzis (1982) found that the personality pattern of successful managers
at AT&T included alow Need for Affiliation. Imagine a particular individual who happensto be
dispositionally low in the Need for Affiliation, but who would not be successful as a manager. If
thisindividual adopted a predominantly honest role when responding to the test, presenting his
or her low Need for Affiliation, the consequent would be that his or her performance would be
over-predicted on the basis of hisor her Need for Affiliation score. Now suppose that this
individual had instead responded with a motivation to present himself or herself as a successful
manager, but had incorrectly chosen to enact the role of a manager who is high on the Need for
Affiliation. In this case the hypothetical poor performing manager is motivated to adopt a
specific role, and by doing so, communicates to the test interpreter that he or she does not
understand the behaviors and characteristics reflective of a successful manager. This person’s
profile, then, becomes a more accurate predictor of their job performance when they are
motivated to respond in a more favorable manner.

Divergence in frames-of -reference adopted by incumbents and applicants as a source of
bias in correlations among personality predictors draws attention to a more important issue,
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though. Specifically, comparisons of bivariate validity coefficients between present-employee
and job applicant based validation studies might not present a complete picture of the
comparability of these two different types of samples. Because the correlations both anong
personality scales as well as between personality scales and the criterion can differ by sample
type, a comprehensive comparison of incumbent and applicant samples must also examine
regression coefficients associated with each predictor across the two types of samples.

Thereis evidence that samples differing in motivation levelswill yield diverse prediction
equations. In the study by Schmit and Ryan (1992), they found in a sample of individuals who
were motivated to present themselves favorably (simulated applicants), cognitive ability tests
were strongly (r = 0.38) related to success (GPA) and personality tests were weakly related to
success (r = 0.15). However, in a sample of individuals who were less motivated to present
themselves favorably (asis assumed to be the case with present-employees), both cognitive
ability tests (r = 0.31) and personality tests (r = 0.52) were correlated with success. If the
prediction equation derived from the less motivated sample of individuals had been utilized to
predict performance among the motivated sample of individuals, the cross-validation would
likely have been quite poor.

Hauenstein (1998) also provided evidence concerning the potential problems associated
with applying prediction equations across populations that differ in terms of their motivation to
present themselves favorably. Utilizing a sample of college students who had completed the CPI,
he found the equations for predicting GPA differed as a function of the motivation of his study
participants. Three conditions were included: (a) students who were motivated to present
themselvesin amaximally socially desirable manner; (b) students who were motivated to present
themselves as an excellent student; and (c) students who were asked to present themselves
honestly. To estimate the potential lossin utility when a prediction equation is applied across
populations that differ in motivation, he first estimated the utility of using a prediction equation
derived from students motivated to present themselves asideal college students. Assuming a
base rate of .50 and a selection ratio of .20, he simulated which of those students would have
been “selected” on the basis of the “ideal college student” prediction equation. He found that
67% of those who would have been selected had GPAs equal to or higher then the GPA
established as a cutoff for successful performance. When he utilized the prediction equation
derived from the honest respondents to predict performance in the ideal college student sample,
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again assuming a base rate of .50 and a selection ratio of .20, he found that only 55% of those
who would have been selected had GPAs equal to or higher then the pre-determined cutoff for
success.

A final study that illustrates the potential drawback to applying present-employee results
to job applicantsis a study by Stokes, Hogan, and Snell (1993). They used regression analysis to
empirically key a biodatainstrument. This was done separately in a sample of present-employees
aswell asin asample of job applicants. When they compared the empirically derived keys from
the two samples, there were no overlapping items in the two resulting keys. In addition, when the
present-employee based item key was applied to job applicant responses, the validity for
predicting the criterion (tenure) was only .08. Finally, they found that when option-keying (as
opposed to item-keying) was used, there were 59 response options that were related to tenure in
both the job applicant and the present-employee samples. However, 23 of these 59 options were
keyed to tenure in the opposite direction in the two different samples.

If the results of the Stokes et al. (1993), Hauenstein (1998), and Schmit and Ryan (1992)
studies are indicative of asimilar process operating in other settings, the implications for the use
of present-employees in validation studies involving personality tests are nontrivial. The
regression equation that optimizes predicted job performance among present-empl oyees might
bear little resemblance to the regression equation that optimizes the prediction of job
performance among job applicants. If a present-employee based prediction equation fails to
generalize to a sample of future job applicants, estimates of utility based on present-employee
studies will overestimate the actual utility gain when personality tests are used to hire employees.

The point of this discussion is to emphasize that there are reasons to suspect that present-
employee based studies are not interchangeable with studies of job applicants, and that efforts to
evaluate the interchangeability of data sampled from these two distinct populations must move
beyond simple comparisons of bivariate validity coefficients. Efforts to compare present-
employee and job applicant studies should focus on the prediction equations derived from these
two types of samples. If differencesin sample type are related to differencesin prediction
equations and differences in predicted performance, they will also yield differences in applicant
rank-orders. Ultimately, differing rank orders can lead to differing levels of the actual utility
gained from the use of personality inventoriesin selection.

The preceding discussion is not intended to be an argument that estimates of validity
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coefficients are not important. If the purpose of an investigation is to estimate the operational
validity of a personality trait as a predictor of performance, a bivariate validity coefficient based
on asample of job applicants is an appropriate index. However, the purpose of the current
investigation is not only to estimate the operational validity of personality traitsin the prediction
of job performance. The purpose of the current investigation is to estimate the comparability of
present-employee and job applicant samples as estimates of the utility of personality inventories
in personnel selection. To addressthisissue, it is necessary to take a more expansive view that
includes not only validity coefficients, but also regression coefficients, prediction equations, and
utility. The next chapter introduces a study designed to explicitly test the comparability of
present-employee validation studies with job applicant validation studies in the context of
personality tests. The study tests the following hypotheses:

Hypothesis 1: Present-employee and job applicant based validation studies will
yield different estimates of the bivariate criterion-related validity of personality
tests.

Hypothesis 2: Present-employee based validation studies will overestimate the
incumbent-applicant cross-validation validity of personality trait measures as
predictors of job performance when used in job applicant settings.

Hypothesis 3: Present-employee based validation studies will overestimate the
financial utility of implementing personality trait measures as predictors of job
performance in job applicant settings.

Summary

Research on the use of personality inventoriesin personnel selection suggests
Conscientiousness, Emotional Stability, integrity, and customer service orientation are valid
predictors of job performance across settings. However, much of this research has not examined
sample type as a potential moderator of the validity of personality test scores. Even if there were
evidence that sample type did not moderate the validity of personality test scores, it would not be
prudent to assume such afinding reflects immaterial differences between present-employee and
job applicant based studies. To get amore informative estimate of the influence of sample type
on validation study results, it is necessary to examine the influence of sample type on prediction
equations and utility. The present study examines the influence of sample type on validation

study results.
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First, ameta-analysis of the validity of personality as a predictor of job performanceis
conducted, where studies are sub-grouped according to sample type. In addition to estimating the
rel ationships between personality traits and job performance, the inter-correlations among
personality traits are also estimated. The results of this meta-analytic investigation yield two
population parameter estimate correlation matrices (one based on present-employee studies, the
other based on job applicant studies). On the basis of the population parameter estimates from
this meta-analysis, cases of hypothetical present-employees and job applicants are simulated.
Utilizing the population of present-employee data, a regression equation is estimated, which is
then cross-validated on the population of job applicant data. This provides an estimate of the
incumbent-applicant cross-validation R when present-employee derived equations are applied to
future job applicants.” This value is then compared to the multiple R that is obtained when the
incumbent and the job applicant meta-anal ytic correlation matrices are analyzed with multiple
regression analysis.

Next, the Brogden-Cronbach-Gleser utility formulais used to estimate the utility gain
from using personality inventories in personnel selection. In order to compare the results from
present-employee based studies with job applicant studies, two utility estimates are computed.
Thefirst is based on the utility of present-employee studies, and makes use of the R estimated
from present-employee studies. The second is based on the application of the present-employee
derived prediction equation to job applicants, and makes use of the incumbent-applicant cross-
validation R. The incumbent-applicant cross-validation R is the correlation between job
performance scores for the simulated job applicant observations with predicted performance of
those job applicants (when predicted performance is based on the prediction equation derived
from the present-employee data).

> Traditionally, the term cross-validation refers to the application of a regression equation
derived from one sample of data to another sample of data drawn from the same population. As
the current study implicitly views incumbents and applicants as two distinct populations, the
term incumbent-applicant cross-validation R is used to refer to the application of the incumbent-
based prediction equation to the applicant sample data.
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Chapter Three: Research Methodology

A series of meta-analyses was conducted in order to derive meta-anal ytic correlation
matrices among personality predictor constructs and ajob performance criterion construct. One
strength of using meta-analysisto construct the correlation matricesisthat it is not necessary that
any single study include measures of all the constructs under investigation (Viswesvaran &
Ones, 1995). In the current situation, many studies report only criterion-related validity
coefficients. Other studies report correlations among as few as two predictor constructs, but not
correlations with any outcome variables. Reporting correl ations among personality scale scores
without reporting criterion-related validities was common in studies that compared the factor
structure of personality measuresin diverse groups (Collins & Gleaves, 1998; Ellingson, Smith,
& Sackett, 2001; Hofer, Horn, & Eber, 1997; Smith & Ellingson, 2002).

|dentification of Studies and Inclusion Criteria

The meta-anal yses completed here were limited to research conducted in workplace
settings. There have been a number of studies that have compared measurement properties of
personality inventories between job applicants and non-applicants (Birkeland, Manson,
Kisamore, Brannick, & Liu, 2003; Schmit & Ryan, 1993; Stark, Chernyshenko, Chan, Lee, &
Drasgow, 2001). Asthe focus of the present research was on comparing applicants with
incumbents, studies were included only if participants completed the personality inventory in
conjunction with their current or potential occupation. Undergraduate student populations were
included only if the study was conducted in a career counseling or placement office (e.g., Judge
& Cable, 1997), and graduate student populations were included only if the study was conducted
in a practicuum setting related to their course of study.

With regard to the self-report personality measures, the taxonomy presented by Hough
and Ones (2001) served as the foundation. As indicated in Chapter One, forced-choice measures
were included in the criterion-related validity meta-analyses, but only single-stimulus measures
were used to estimate the correl ations between personality constructs. As such, studies using the
Edwards Persona Preference Schedule, for example, were excluded from the inter-correlation
meta-anal yses.

A computerized database search was conducted using the PsycL.it, National Technical
Information Service, and ERIC databases in September, 2001. A keyword search of the terms
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“personality or temperament or dispositions” and “job performance or occupational success’
resulted in 1,433 matches. Studies that were not available in English were eliminated. A review
of the abstracts of the remaining studies led to the elimination of a number of studies that were
clearly non-empirical, or, were conducted in alaboratory setting. An effort was made to obtain
all promising studies, though many dissertations and a few technical reports were not accessible.

Studies were also identified by hand-searching the 1991 through 2002 volumes of
Journal of Applied Psychology, Personnel Psychology, Human Performance, Journal of
Business and Psychology, Journal of Occupational and Organizational Psychology, Academy of
Management Journal, Journal of Management, Journal of Organizational Behavior, Journal of
Vocational Behavior, and Educational and Psychological Measurement. A less inclusive search
was conducted of Leadership Quarterly (1995 — 2002), Administrative Science Quarterly (1991
—1997), Organizational Behavior and Human Decision Processes (1991 — 1992; 2000 — 2001),
and International Journal of Selection and Assessment (1998 — 2001). Those journals searched
lessinclusively were either not available in the University libraries accessible to the author or
were not yielding any promising studies and were therefore abandoned. A manual search of all
studies published in the Validity Information Exchange of Personnel Psychology was also
conducted. Next, programs from the 1996 through 2002 Annual Conferences of the Society for
Industrial and Organizational Psychology were searched to identify additional studiesto include
in the current review. Authors of potentially promising studies were contacted in an effort to
obtain copies of their papers. Finally, a number of test publishers, applied researchers,
assessment specialists, and consultants were contacted in order to locate unpublished technical
reports and unpublished data collected in conjunction with selection and validation projects
completed by those firms.

Of the studies reviewed, many failed to report complete information. In some cases,
statistically significant results were reported whereas non-significant results were not presented.
In such cases, efforts were made to locate authors through a search of the SIOP and APA
member email directories as well as the internet search engine “google.com”. Of the hundreds of
authors contacted, a number responded by sending output and/or raw data. Some authors failed
to reply to repeated requests, many responded they did not have the information sought after, and
one author refused to release the requested correlations while the manuscript was under review.
After an effort had been made to obtain additional data for each study, any usable information
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for that study was coded. If only significant correlations were reported and the author could not
provide additiona data, the available correlations were included in the meta-analysis. In some
cases it was unclear if the data presented in a manuscript overlapped with data that had
previously been presented in another manuscript. Authors were contacted for clarification on this
matter, and, if the sample was in fact the same as the sample in another study, the sample was
included only once. If the author did not provide a definitive response, the author made the final
decision. Ultimately, 429 samples from 317 studies contributed a correlation to at least one cell
in the meta-anal ytic matrix. The 317 studies contributing one or more samples to one or more

meta-anal yses are marked in the reference list by an asterisk.

Coding of Persondlity Constructs and Study Characteristics

Data points in the meta-analysis were coded as having been drawn from ajob applicant
setting or a present-employee setting. In many cases, the determination of applicant versus
present-employee was straightforward. In other, cases, the distinction was not so apparent. For
example, for many years, Federal Aviation Administration Air Traffic Controllers were
provisionally accepted into the Nonradar Screen training program on the basis of a battery of
cognitive tests (Quartetti, Kieckhaefer, & Houston, 2001). Prior to commencing the Nonradar
Screen, they went through amedical examination where they completed the 16PF. Not everyone
who was qualified on the basis of the cognitive test was actually accepted into the Nonradar
Screen. Asthe medical and psychological exam appeared to be a selection hurdle, the Oakes,
Ferris, Martocchio, Buckley, and Broach (2001) study was classified as a study of job applicants.
In contrast, Schroeder, Broach, and Y oung (1993) administered the NEO-PI to Air Traffic
Control Specialists during the Nonradar Screen; this study was categorized as present-
employees. Although it was originally planned that studies conducted during orientation/training
would be coded as applicant studies, | decided against this because when administered during
training, the personality test did not appear to be a barrier to employment or continued
employment. If present-employees completed a personality inventory while participating in an
assessment center that was to be used for promotion purposes, such samples were categorized as
applicants. The reason for this was that the motivational context of a selection-oriented
assessment center was thought to be similar to that of a selection context in terms of the desireto

present oneself favorably.
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In order to estimate the reliability of the coding system for applicants and incumbents, the
coding of studiesin the current study was compared with the determination made by Tett et al.
(1991). Tett et al. (1991) were primarily interested in the chronological nature of the study
(predictive versus concurrent), but their coding of studies nonetheless serves as a comparative
index for the coding of the current studies. There were 34 overlapping studies between the
current sample and those of Tett et al. The percent agreement was 79%. For nearly all of the
seven studies wherein there was disagreement between coding in this investigation and the Tett
et a. coding, the study had been conducted in atraining setting. In the current analysis, the
following were coded as studies of incumbents despite their being coded as recruits in the Tett et
a. study: Dicken (1969); Lafer (1989); Pugh (1985); and Whisman (1978). Moreover, the
following studies were coded as applicants despite their being coded as incumbents by Tett et al.
(1991): Arvey, Mussio, and Payne (1972); Burke and Hall (1986); and Hiatt and Hargrave
(1988).

Hough and Ones (2001) present a comprehensive taxonomy of personality scales that
encompasses the big five, facets of the big five, and compound personality factors. Compound
personality factors are defined operationally; compound personality factors emerge when
existing personality traits (that may or may not be related to each other) are combined in order to
predict an externa variable, such as occupational success (Hough & Schneider, 1996). Examples
of compound personality factors in personnel selection research are integrity, customer service
potential, and stress tolerance (Ones & Viswesvaran, 2001).

In the current study, a seven-category coding system was used to classify personality
inventory scales. Inventories and scales that are categorized as indicators of global- or facet-level
big five constructs in the Hough and Ones taxonomy were included. In addition, personality
scales grouped in the Hough and Ones (2001) optimism and ambition compound factor
categories were included. There is some disagreement regarding the classification of personality
scales according to the big five. For example, many studies utilized the California Psychological
Inventory Dominance scale. Hough and Ones (2001) classify CPI Dominance as an indicator of
Ambition (R. Hogan & J. Hogan, 1992), while Barrick and Mount (1991) classified CPI
Dominance as indicative of Extraversion. R. Hogan and J. Hogan (1992) take the position that
Ambition and Extraversion are two conceptually distinct components of surgency. Hough and
Ones suggest that Ambition is a compound factor based upon Extraversion and
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Conscientiousness, and is indicated by the CPI Dominance scale and the HPI Ambition scale,
among others. Based on the arguments of R. Hogan and J. Hogan (1992) and Hough and Ones
(2001), the current study went beyond the big five to include compound factors. The specific
compound personality factors chosen were selected for two reasons. First, on the basis of a
cursory review of theinitial studies obtained, the Ambition and Optimism compound personality
factors appeared to be two compound factors represented by a sufficient number of studies.
Second, previous research efforts have detailed the psychometric properties of other compound
personality factors such as integrity, customer service, and self-destructive autonomy (Frei &
McDaniel, 1998; Ones et al., 1993; Ones and Viswesvaran, 2001).

Users' manuals, reviews of personality inventories (e.g., Buros' Mental Measurements
Yearbook; Testsin Print), and personality inventory item lists were examined to identify the
response format of each personality inventory. The following inventories were designated as
forced-choice measures. Norman’ s Descriptive Adjective Inventory, Edwards Personal
Preference Schedule, Ghisalli’s Self Description Inventory, Gordon Personal Profile &
Inventory, Jenkins Activity Survey, and the Occupational Personality Questionnaire. Each of
these inventories utilizes a forced-choice response format that requires the test-taker to endorse
the alternative that is most descriptive of him or her. All other inventories were classified as
single-stimulus measures.

Occupational category was also coded as a potential moderator. The Standard
Occupational Classification system was used to classify samples. However, there were too few
studies in the applicant condition to allow for a meaningful hierarchical moderator analysis by

occupation, so this information was not utilized.

M eta-anal ytic M ethod and Computation of Correlation Coefficients

For each unique sample in a study, Pearson bivariate correlations between indicators of
different personality constructs and/or Pearson bivariate correl ations between indicators of each
personality construct and an indicator of job performance were recorded. There were a number
of studies using a dichotomous performance criterion such as passing or failing atraining
program, staying in or leaving the organization, or being categorized as successful or
unsuccessful. In most of these studies, t-values, F-values, or means and standard deviations for

the two levels of the criterion were used to compute point-biserial correlations between the
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personality scales and performance. These point-biserial correlations were corrected for the
attenuating effect of dichotomization.

Some studies reported a point-biserial correlation between personality scale scores and a
dichotomous turnover criterion but did not report the exact number of individuals leaving versus
staying. Without thisinformation, it is not possible to correct the point-biserial correlations for
dichotomization. One possibility would be to drop these studies. Thiswas not adesirable
alternative as the discarding of otherwise relevant studies would only serve to limit the size of
the total meta-analysis sample and increase second-order sampling error (Hunter & Schmidit,
1990). Alternatively, the studies could be included without making corrections for
dichotomization. This was also not desirable as the inclusion of point-biserial correlationsin
meta-analysis leads to an underestimate of sampling error variance (Schmidt, Law, Hunter,
Rothstein, Pearlman, & McDaniel, 1993). In studies reporting point-biseria correlations with
turnover without reporting the percentage of individual s leaving the organization, the percentage
of leavers was assumed to be 22% (the median turnover rate from McEvoy & Cascio’s (1987)
meta-anaysis).

There was al so one study wherein both the outcome variable and the predictor variable
were dichotomized. In this case, the association between personality and performance was
represented by a chi-square value. This chi-square value was transformed to a phi correlation and
that in turn was transformed into a Pearson correlation.

In the meta-analyses of predictor constructs, there were five studies (Bernstein,
Schoenfeld, & Costello, 1982; Birenbaum & Montag, 1986; Gellatly, Paunonen, Meyer, Jackson,
& Goffin, 1991; Hofer et al., 1997; Salomon, 2000) that reported results of factor analyses by
presenting the pattern (loading) matrix or the factor correlation matrix and structure matrix.
These matrices were used to reproduce the correlation matrix, and the reproduced correlations
were included in the meta-analysis. These reproduced correl ations contain residual variance
because the loading matrix included loadings on extracted factors (and the number of factors
extracted was less than the number of indicators).

In some studies, asingle indicator of each construct was utilized (e.g., studies using the
NEO-FFI report one correlation between each of the big five constructs). In these cases, the
reported bivariate correlation was included in the meta-analysis. While most studies reported
correlations uncorrected for the attenuating effects of measurement error, there were one or two
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studies reporting disattenuated correlations. In order to be consistent with the other correlations
to be included in an artifact distribution meta-analysis, the reported correlations were attenuated
on the basis of the reliability reported in those papers.

There were many instances where multiple indicators of each personality construct were
included in a single study; in these instances, alinear composite correlation was computed
following the procedures outlined in Hunter and Schmidt (1990, pp. 457-463). With some
frequency, correlations of multiple indicators of the same personality construct with a
performance criterion were available, while the correl ation between the indicators was not
available. Thiswould preclude the possibility of computing a composite score correlation. One
approach that could be taken in such a scenario would be to average the correlations. Thisis not
an advisable approach as use of the average correlation leads to a downwardly biased estimate of
the correlation between constructs (Hunter & Schmidt, 1990). The approach taken in the current
study was similar to that taken by Hurtz and Donovan (2000). The normative correlation
between indicator scales (as given in the inventory manual) was imputed in order to compute a
composite correlation. If the test publisher’s manual was not available or did not contain
correlations among the personality scales, the weighted average observed correlation from
studies that did report the needed correlation was used as the imputed correlation.

Similarly, if more than one criterion measure was included, composite correlations were
computed. In anumber of cases, there were multiple criteria but inter-correlations between the
criteriawere not provided. As was done in the computation of predictor composite correlations,
values were imputed from other sources when a given study did not report correl ations between
criterion measures. Obviously, there are no technical manuals reporting correlations between job
performance criterion measures. There are, however, a number of meta-analyses that have
estimated population correl ations between performance criteria. For example, Rich, Bommer,
MacK enzie, Podsakoff, and Johnson (1999) conducted a meta-analysis of the relationship
between subjective ratings of job performance and objective indices of sales performance. In the
current meta-analysis, the average overall observed correlation from Rich et al. (1999) was used
to compute composite correlations in studies that reported personality-sales and personality-
rating correlations without reporting the correlation between objective sales and subjective rated
performance. Similarly, McEvoy and Cascio (1987) computed the meta-analytic correlation
between turnover and performance. The resulting value from their study was used to compute
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composite correlations in studies reporting personality-turnover and personality-rating
correlations without reporting turnover-rating correlations. Additional meta-analytic studies
reporting correlations among criterion constructs that were used to compute composite
correlations in the current meta-analysis were Koslowsky, Sagie, Krausz, and Singer (1997,
lateness with performance, turnover, and absenteeism); Conway (1999; ratings of interpersonal
facilitation, job dedication, technical/administrative performance, leadership, and overall
performance); and Bycio (1992; absenteeism and subjective and objective indices of
performance).

The Hunter and Schmidt (1990) artifact distribution meta-analysis methods were used in
the current study to estimate the criterion-related validities of the personality inventories. The
weighted average correlation was used in the estimation of sampling error variance with the
noninteractive sampling error formula (see Hunter & Schmidt, 1990, pp. 177 — 182; Hunter &
Schmidt, 1994). Criterion-related validities were corrected for measurement error in the criterion
only. In the meta-anal yses of inter-correlations between personality constructs, a “ bare-bones’
meta-analysis was conducted, correcting only for sampling error. It was decided that corrections
for range restriction would not be appropriate in the current investigation. Range restriction
corrections are appropriate when exogenous factors artificially restrict the variability of a
measure (e.g., avalidation study where selection decisions were based on the predictor scores).
In the current study, incumbents and applicants are conceptualized as adopting distinct self-
presentation processes when completing personality inventories. As such, the causes of scale
variability are due to conceptually different processes between incumbents and applicants.
Finally, corrections were not made for unreliability in the personality measures as personnel
decisions must be made on the basis of observed, abeit fallible, test scores. All analyses were

conducted using cell formulasin Microsoft Excel.

M ethods for testing Moderator Effects

The hypotheses to be tested in this study are, in essence, hypotheses regarding sample
type as amoderator of the correlations among personality traits as well as the criterion-related
validities of personality traits. If sample type does moderate any of the applicable correlations, it
iscritical that such moderation is detected (e.g., Type |l error is controlled). At the same time, if

there is no moderating effect, it is desirable that corresponding false conclusions are not drawn.
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The process of detecting moderators, then, isacritical step in the current research.

It can be said that there are generally two steps involved in the search for moderating
effectsin meta-analysis. These steps are dightly different, depending on the meta-analytic
approach (e.g., Hedges & Olkin, 1985; Hunter & Schmidt, 1990; Rosenthal, 1991) taken.
However, the two steps generally encompass (1) identifying if there are likely to be any
moderators; and (2) formally testing potential moderators. In the Hunter and Schmidt (1990)
approach, the first step is conducted by cal culating the percentage of the variance in observed
effect sizes that can be attributed to sampling error and statistical artifacts. If sampling error and
statistical artifacts can account for 75% or more of the observed variance, they argue that there
are unlikely to be any substantive moderators (Hunter & Schmidt, 1990, p. 68; Schmidt, Hunter,
& Pearlman, 1980, p. 173). While this approach to detecting the presence of moderatorsis well
established, the second step (formally testing proposed moderators) is less definite. For example,
on page 112 of their meta-analysis text, they state:

A moderator variable will show itself in two ways: (1) the average
correlation will vary from subset to subset, and (2) the corrected
variance will average lower in the subsets than for the data as a
whole (emphasisin original).

Many authors appear to use this approach to testing moderators. Hauenstein, McGonigle,
and Flinder (2002; p. 46) explicitly state that they used this approach. Other authors (Oneset al.,
1993; Huffcutt & Arthur, 1994; McDaniel, Whetzel, Schmidt, & Maurer, 1994) appear to be
using this approach to identifying moderators, while not explicitly stating so.

An aternative method to testing proposed moderators presented by Hunter and Schmidt
(1990) entails comparing the distributions of the effect sizes for the subgroups using a test of
statistical significance (pp. 437 —438; p. 447). This approach has been used by Brown (1996),
Riketta (2002), and Russell, Settoon, McGrath, Blanton, Kidwell, Lohrke, Scifres, and Danforth
(1994).

Alternatives to the Hunter and Schmidt procedures exist as well. Hedges and Olkin
(1985; p. 153) present their Q statistic, which is atest of the homogeneity of observed effect
sizes and is based on the chi-square distribution. A statistically significant Q value indicates that
the observed effect sizes are sufficiently heterogeneous so as to suggest moderators are present.
Proposed moderators are then compared using the Qg statistic (Hedges & Olkin, 1985, p. 154),

which is a between groups comparison of the distributions of observed effect sizes. Aguinis and
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Pierce (1998) present an extension of the Hedges and Olkin procedures that compare the
distributions of corrected (as opposed to observed) correlations. The Hedges and Olkin (1985)
and extensions thereof have been utilized by Stgjkovic and Luthans (2003), Webber and
Donahue (2001), and Donovan and Radosevich (1998).°

A number of studies have compared the tests for homogeneity and moderating effectsin
terms of Type | (falsely concluding that a moderator is present when in fact it is not) and Type |l
error (incorrectly concluding that there is no moderator present, when in fact, thereis). There are
anumber of important findings from this research. First, Osburn, Callender, Greener, and
Ashworth (1983) found that the power of meta-analysis to detect small to moderate true variance
among effect sizesislow when the number of participants per study was below 100. Second,
Sackett, Harris, and Orr (1986) found that small moderating effects are unlikely to be detected,
regardless of N and k, and, moderate differences are unlikely to be detected if N and k are small.
Aguinis, Sturman, and Pierce (2002) confirmed these findings, concluding that “Type Il error
rates are in many conditions quite large” (p. 21). It is also worth pointing out that in the Aguinis
et a. (2002) study, small moderating effects were not detected using the tests of the homogeneity
of effect sizes, nor were they detected by the more pointed test of potential moderator effects. As
such, there is opportunity for a Type |1 error when aresearcher presented with meta-analytic data
meeting the homogeneity test chooses not to conduct a moderator test. Y et, there is also
opportunity for a Type Il error when aresearcher chooses to conduct a moderator test, despite
evidence of homogeneous effect sizes. Stated more succinctly, in the presence of a small
moderating effect, the power of the homogeneity tests are poor, and, the power of the moderating
effect tests are also poor.

In addition to the general finding that power to detect moderators is often low, another
finding that previous research has converged on is that the Hunter and Schmidt techniques
generally perform as well or better than the Q statistics with regard to controlling both Type |
and Type Il errors (Aguinis et a., 2002; Osburn et al., 1983; Sackett et a., 1986). Because the

Hunter and Schmidt procedures are generally the most accurate, their procedures for testing

® Additionally, some authors recommend the use of credibility intervals (Whitener, 1990) or
contrast coefficients (Rosenthal & Dimatteo, 2001) to detect moderators. As these procedures
have not been extensively utilized and evaluated in industrial and organizationa psychology
literature, they are not considered here. Also overlooked here are procedures that test continuous
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moderators will be used here. More precisely, the percentage of the observed variance in the
overall analyses will be computed. If this percentageis equal to or greater than 75%, it will be
concluded that there are no substantive moderators, and the overall estimate of the correlation
will be imputed as the population estimate for both incumbents as well as applicants. If the 75%
ruleis not met, the distributions of the observed correlations will be compared using the

following independent samples t-test:

-
t= (1)
\/Var(rl) L var(r,)

K, K,

In this equation, r; is the sample size weighted average correlation in the first subgroup,

r, isthe sample size weighted average correlation in the second subgroup, Var(ry) is the observed
variance among effect sizesin the first subgroup, Var(ry) is the observed variance among effect
sizesin the second subgroup, ki is the number of studiesin the first subgroup, k; is the number
of studiesin the second subgroup, and t is evaluated against the critical t-value based on the
degrees of freedom determined by the number of studies in the two subgroups being compared.”
In the current case, the critical value for atwo-tailed test (as directional hypotheses were not
proffered) with anominal alpha of 0.10 will be used. If the observed t-value is less than the
critical value, it will be concluded that sample type is not a substantive moderator of the
applicable correlation, and the overall estimate of the correlation will be imputed as the
population estimate for both incumbents as well as applicants.

Given the consistent finding of low power to detect small to moderate moderating effects,
it isquite possible that the above tests of moderation will lack power to detect a moderating
effect of sample type, if it ispresent. As such, two sets of simulation analyses will be conducted.
The first set of simulation analyses will use the aforementioned rules for identifying moderators
and, when evidence of moderation is not obtained, the overall correlation values will be imputed

in the incumbent as well as the applicant matrices. The second set of ssmulations will use the

(as opposed to categorical) moderators.

Var (r,) N Var(r,)
K, K,

| have assumed that they inadvertently omitted the square root symbol from the denominator

expression.

’ The denominator term presented in the Aguinis et al. (2002) paper is simply
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subgroup correlations for each cell of the matrix, regardless of the evidence for homogeneity of
effect sizes or evidence for sample type as a moderator.

Before continuing, a comment regarding small moderating effectsisin order. As noted
above, power to detect small moderating effectsislow in most all meta-analytic conditions
(Aguiniset a., 2002; Sackett et al., 1986). Some researchers might contend that detection of
small moderating effects is unimportant, both theoretically and practically. Sackett et al. (1986;
p. 310) addressed thisissue, pointing out that small validity differences can lead to large utility
differences under certain selection ratios. For thisreason, in the test of hypothesis three, avariety
of selection ratios will be examined in order to reveal potential practical effects of potential

moderating effects of sample type.

Artifact Distributions

In order to correct observed correlations for measurement error in the performance
criteria, criterion reliability artifact distributions were drawn from previous research.
Viswesvaran, Ones, and Schmidt (1996) found that the average single-rater reliability of overall
job performance ratings across 40 reliability estimates encompassing 14,650 ratees was 0.52 (SD
=0.095). In the current meta-anal yses based only on studies using ratings criteria, this artifact
distribution was used. Ones et al. (1993) constructed artifact distributions based on previous
efforts by Rothstein (1990) and Hunter et al. (1990). Specifically, Ones et al. (1993) combined
the mean reliability estimate for production records from the Hunter et al. (1990) study with the
mean reliability estimate from Rothstein (1990), weighting each value according to the relative
frequency of production records and ratings as performance criteriain the Ones et al. (1993)
sample of validation studies. The result was a mean reliability estimate of 0.54 (SD = 0.09). This
distribution was used in the current meta-analysis for analysesinvolving all criteria. The means
and standard deviations of the observed reliabilities and the square roots of the reliabilities are
reported in Table 1.

36



Table 1. Criterion Reliability Artifact Distributions

Mean of Standard Mean of the Square Standard Deviation
Reliability Deviation of Root of Reliability of the Square Root of
Estimates Reliability Estimates Reliability Estimates
Estimates
All criteria 0.54 0.09 0.73 0.05
Ratings criteria 0.52 0.10 0.72 0.06

Utility Analyses

Although cross-validation of regression analyses can provide a statistical index of the
accuracy with which present-employee validation studies estimate the validity of job-applicant
validation studies, it will be useful to present the results of these analyses using a more practical
index, such as the dollar value gain from using personality testsin personnel selection.

To do this, the Brogden-Cronbach-Gleser (BCG) utility formulawill be used to estimate
the utility gain from using personality inventories in personnel selection. Inserting the multiple R
resulting from incumbent studies in the BCG formula (below) will yield the utility estimate
anticipated on the basis of avalidation study conducted using present employees. Inserting the
cross-validation correlation from the generalization of the present-employee regression equation
to job-applicant data into the BCG formulawill yield the actual utility gain from the use of the
incumbent-derived prediction equation. The Brogden-Cronbach-Gleser utility formulais:

DU =Nsg* T* ry* SDy* | /f - (Ns* CIf) 2

Where:

DU = Total utility gainin dollars.

Ns= Number of applicants selected.

T = Expected tenure of selected group, in years.

vy = R derived above.

SD, = Standard deviation of job performance, expressed in dollars.

| = Ordinate of the normal curve at the cut point of the predictor.

f = Selection ratio.

C = Cost of testing a single applicant.
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For the purposes of this analysis, selection ratios ranging from 0.10 to 0.90 will be
examined (in 0.10 increments). The Schmidt and Hunter (1983) estimation of SDy as 40% of
annual salary was used for these analyses. The median salary for management occupationsin the
United States, as estimated by the Department of Labor, was used as the estimate of annual
salary (United States Department of Labor, 2002).2 The median annual salary for all
management occupations was $70,800 per year and 40% of this value is $28,320. Cost of testing
(C) was estimated by taking the average of each test publishers charges for computer
administration and scoring of 100 administrations of the NEO-FFI, the CPI, and the 16PF.
Psychological Assessment Resources, Inc. (publisher of the NEO-FFI) offers unlimited computer
administration and scoring of the NEO-FFI. The advertised price for this service was divided by
100 to obtain a per administration cost of the NEO-FFI. The Institute for Personality and Ability
Testing (publisher of the 16PF) offers their computer administration software free if the user
purchases a certain dollar value in Interpretive Reports. The per administration charge for
Interpretive Reports when ordered in quantities of 100 was taken as the estimate of each 16PF
administration. Similarly, Consulting Psychol ogists Press (publisher of the CPI) offers online
administration and scoring of the CPI with their per administration charge. Across these three
sources, the average cost per administration of each personality inventory, assuming 100
administrations, was $9.63. This does not include the cost to the management or human resource
professional that must situate and coordinate the test-taker. For the current analysis, it was
assumed that an HR professional must dedicate 10 minutes of her or his time to situating each
test taker and reviewing each test-taker’ sinterpretive report. This ten minute time estimate is
one-half the estimate that Mabon (1998) suggested as a per applicant time commitment for
administering, scoring, and interpreting personality inventories (when administered in a group
format). Again turning to the Department of Labor salary and wage data, the average hourly
wage for an HR assistant (SOC code 43-4161) is $14.17 per hour. Dividing this value by six
(assuming the processing of 10 test-takers per hour) results in an additional per administration
cost of $2.36, for atotal per administration estimate of $11.99. For purposes of simplicity, this
value will be rounded up to $12.00. Finally, in the current illustration, tenure will be held

constant at one year.

8 Managerial occupations were chosen as they were the modal standard occupational
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For each selection ratio investigated, there will be two estimates of dollar value gain from
the use of personality inventoriesin selection. The two utility estimates will then be compared in
an effort to provide the magnitude of the potential over-estimation of utility resulting from the
use of present-employee samples in validation studies. Support for Hypothesis three will be
determined by the difference between the utility estimate based on the incumbent regression
equation and the cross-validation index. The results of testing hypotheses two and three are
likely to be largely redundant. They are tested independently for two reasons. First, it will be
useful to present the results in a more practically meaningful format (dollar value utility gain) to
highlight the potential extent to which we are “fooling ourselves’ with present-employee
validation studies. Second, it is possible that the utility overestimate will differ across selection
ratios. Thus, it may be that incumbent prediction models overestimate actual utility gain, but the

degree of overestimation is only practically meaningful at certain selection ratios.

classification in the studies included in the current meta-analysis.
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Chapter Four: Analyses and Results

The first set of meta-analyses reported concern the bivariate correlations between each
personality predictor construct and the performance criterion measures (criterion-rel ated
validities) and serve as atest of the first Hypothesis. The meta-anal ytic results for the criterion-
related validities of the seven personality predictor constructs are presented in Table 2. In
addition, the results of the sample type, scale type, and sample type by scale type moderator
analyses are also presented (subgroup analyses were conducted only if there were at least three
studies in each subgroup). The first column indicates the pair of variables detailed on each row
of thetable. Thisisfollowed by the number of studies (k) and the total sample size across those k
studies. The next two columns present the weighted average correlation and the variance among
observed correlations. Next are the average sample size across studies, the sampling error
variance, variance attributable to variation in statistical artifacts (measurement error in the
criterion), and the percentage of the observed variance that is attributable to sampling error and
variation in statistical artifacts. Following these are the columns presenting the corrected
variance (variance among operational validities), the operational validity estimates (corrected for
measurement error in the criterion), and the standard deviation of the operational validities. The
next two columns present one-tailed 90% credibility intervals for the operational validity (90%
credibility intervals are derived using the critical t-value for degrees of freedom equal to the
number of studies minus one). The final column presents the t-test comparing the distribution of
correl ations between the line on which the t-test appears and the ensuing line. Bolded t-values
indicate a statistically significant moderating effect.

Based on the overall meta-anal ytic estimates of the seven personality constructs with all
indicators of occupational performance, the strongest predictor of performance was Ambition,
with an operational validity r =0.14 (SDr = 0.14). The next strongest predictors were
Conscientiousness (r =0.12, SDr = 0.14) and Optimism (r =0.11, SDr =0.12). No other
predictors were related to performance stronger than an absolute value of r = 0.08. In addition,
sampling error and variance due to variation in the reliability of criterion measures never
accounted for more than 50% of the variance in observed validity estimates. As aresult, the SDr
values were quite large, the credibility intervals spanned alarge range, and no predictor exhibited

generalizable validity.
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Table 2. Meta-analysis results: Criterion-related validities of personality constructs and all performance criteria.

k N r s°oBs N s’s S?ART
Overall: Neuroticism-Performance 219 51791 -0.06  0.0177 236 0.0042 0.0000
Neuroticism: Incumbents 169 34052 -0.08 0.0220 201  0.0049  0.0000
Neuroticism: Applicants 50 17739 -0.02  0.0066 355 0.0028  0.0000
Neuroticism: Single-stimulus 175 42220 -0.07  0.0191 241  0.0041  0.0000
Neuroticism: Forced-choice 44 9370 -0.02  0.0092 213  0.0047  0.0000
Neuroticism: Incumbents-Single-stimulus 140 25726 -0.11  0.0243 184  0.0053 0.0001
Neuroticism: Applicants-Single-stimulus 35 16494 -0.01 0.0054 471  0.0021  0.0000
Neuroticism: Incumbents-Forced-choice 30 8395 -0.01 0.0072 280 0.0036  0.0000
Neuroticism: Applicants-Forced-choice 14 975 -0.10 0.0188 70 0.0143  0.0000
Overall: Extraversion-Performance 263 68797 0.04 0.0126 262 0.0038  0.0000
Extraversion: Incumbents 220 52047 0.05 0.0147 237  0.0042  0.0000
Extraversion: Applicants 43 16750 0.03 0.0056 390 0.0026  0.0000
Extraversion: Single-stimulus 226 59391 0.04 0.0128 263 0.0038  0.0000
Extraversion: Forced-choice 48 10063  0.07 0.0131 210  0.0047  0.0000
Extraversion: Incumbents-Single-stimulus 186 43389 0.05 0.0159 233 0.0043  0.0000
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k N r s%oBs N s’ S°ART
Extraversion: Applicants-Single-stimulus 40 16002 0.02 0.0038 400 0.0025  0.0000
Extraversion: Incumbents-Forced-choice 44 9442  0.06 0.0129 215 0.0046  0.0000
Extraversion: Applicants-Forced-choice 4 621 0.15 0.0087 155 0.0062  0.0001
Overall: Openness-Performance 108 17686  0.03  0.0123 164 0.0061  0.0000
Openness. Incumbents 93 14479  0.03  0.0115 156 0.0065  0.0000
Openness. Applicants 15 3207 0.05 0.0156 214  0.0047  0.0000
Openness: Single-stimulus 86 15540 0.02 0.0101 181 0.0056  0.0000
Openness: Forced-choice 21 1876  0.07 0.0224 89 0.0112 0.0000
Openness: Incumbents-Single-stimulus 77 13399 0.03 0.0106 174  0.0058  0.0000
Openness: Applicants-Single-stimulus 9 2141 0.01  0.0072 238 0.0042 0.0000
Openness: Incumbents-Forced-choice 16 1080 0.06 0.0212 68 0.0149 0.0000
Openness: Applicants-Forced-choice 5 796 0.08 0.0240 159 0.0062  0.0000
Overall: Agreeableness-Performance 113 27473  0.05 0.0125 243  0.0041  0.0000
Agreeableness. Incumbents 99 24403 0.05 0.0115 246  0.0041  0.0000
Agreeableness. Applicants 14 3070 0.03 0.0203 219 0.0046  0.0000
Agreeableness: Single-stimulus 9 19614 0.08 0.0126 209 0.0048  0.0000
Agreeableness: Forced-choice 18 7589 -0.03 0.0040 422  0.0024  0.0000
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k N r s%oBs N s’ S°ART
Agreeableness: Incumbents-Single-stimulus 84 17397 0.08 0.0112 207  0.0048  0.0000
Agreeableness: Applicants-Single-stimulus 10 2217 006 0.0236 222  0.0045  0.0000
Agreeableness: Incumbents-Forced-choice 15 7006 -0.03 0.0039 467  0.0021  0.0000
Agreeableness: Applicants-Forced-choice 3 583 -0.05 0.0039 194  0.0051 0.0000
Overall: Conscientiousness-Performance 266 69148 0.09 0.0147 260 0.0038  0.0000
Conscientiousness. Incumbents 220 53992 0.10 0.0155 245 0.0040 0.0000
Conscientiousness: Applicants 46 15156  0.03  0.0080 329 0.0030 0.0000
Conscientiousness: Single-stimulus 201 57559 0.10 0.0125 286  0.0034  0.0000
Conscientiousness. Forced-choice 70 12046  0.04  0.0219 172 0.0058  0.0000
Conscientiousness: Incumbents-Single-stimulus 172 43861 0.12  0.0130 255 0.0038 0.0001
Conscientiousness: Applicants-Single-stimulus 29 13698  0.03  0.0055 472  0.0021  0.0000
Conscientiousness: Incumbents-Forced-choice 52 10715 0.04  0.0204 206  0.0049 0.0000
Conscientiousness: Applicants-Forced-choice 18 1331 004 0.0336 74  0.0137  0.0000
Overall: Optimism-Performance 80 24973 0.08 0.0111 312 0.0032 0.0000
Optimism: Incumbents 63 12951 0.12  0.0152 206 0.0047 0.0001
Optimism: Applicants 17 12022 0.04  0.0036 707 0.0014  0.0000
Optimism: Single-stimulus 77 23826 0.08 0.0115 309 0.0032 0.0000

Optimism: Forced-choice
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= 2 2
k N r S oBs N S s S ART

Optimism: Incumbents-Single-stimulus 62 12514 0.12  0.0157 202 0.0048 0.0001
Optimism: Applicants-Single-stimulus 15 11312  0.04 0.0034 754  0.0013  0.0000
Optimism: Incumbents-Forced-choice
Optimism: Applicants-Forced-choice

Overall: Ambition-Performance 69 14413 010  0.0157 209 0.0047  0.0000
Ambition: Incumbents 59 12123 011 0.0174 205 0.0048 0.0001
Ambition: Applicants 10 2290 0.06  0.0047 229  0.0044  0.0000
Ambition: Single-stimulus 57 11846 010  0.0146 208  0.0047  0.0000
Ambition: Forced-choice 11 2297  0.13 0.02214 209 0.0047  0.0001
Ambition: Incumbents-Single-stimulus 51 10479 010 0.0156 205 0.0048  0.0000
Ambition: Applicants-Single-stimulus 6 1367 0.04  0.0029 228 0.0044  0.0000
Ambition: Incumbents-Forced-choice 8 1644 0.15 0.0276 206 0.0047  0.0001
Ambition: Applicants-Forced-choice 3 653 0.06 0.0028 218 0.0046  0.0000

Note: k = number of studies; N = total sample size; r =wel ghted average observed correlation; soss = variance in observed

correlations; N = average study sample size; s’ = variance attributable to sampling error; s®arr = variance attributable to variation in
statistical artifacts; % s%oss due to SE and Artifacts = percentage of observed variance attributable to sampling error and variation in
statistical artifacts; s = variance in operational validities; r, = operational validity estimate; SD,, = standard deviation of operational
validity estimate; 90% CV  ower = Lower limit of 90% credibility interval; 90% CV ypper = Upper limit of 90% credibility interval;
Moderator t-test = t-test of potential moderating effect. Each t-test represents a comparison of the distribution of validity coefficients
between the line on which the t-test appears and the ensuing line; t-valuesin bold reflect statistically significant differences.
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%S’oss S’ r« SDr,  90% 90%  Moderator
dueto SE CViower CVupper t-test
and

Artifacts
Overall: Neuroticism-Performance 23.94%  0.0252 -0.08 0.16 -0.29 0.12
Neuroticism: Incumbents 2247% 00321 -011 0.8 -0.35 0.12 3.98
Neuroticism: Applicants 4290% 00071 -0.03 0.08 -0.14 0.08
Neuroticism: Single-stimulus 21.71% 00280 -0.10 0.7 -0.31 0.12 3.15
Neuroticism: Forced-choice 51.22%  0.0084 -0.02 0.09 -0.14 0.10
Neuroticism: Incumbents-Single-stimulus 22.24% 00354 -0.15 0.19 -0.39 0.09 5.32
Neuroticism: Applicants-Single-stimulus 39.57% 0.0061 -0.02 0.08 -0.12 0.08
Neuroticism: Incumbents-Forced-choice 50.05%  0.0067 -0.01 0.08 -0.11 0.10 2.37
Neuroticism: Applicants-Forced-choice 76.02%  0.0085 -0.14 0.09 -0.26 -0.01
Overall: Extraversion-Performance 30.37% 0.0165 006 0.13 -0.10 0.23
Extraversion: Incumbents 28.74% 0.0197 007 014 -0.11 0.25 1.75
Extraversion: Applicants 46.22% 00056 0.04 0.07 -0.06 0.13
Extraversion: Single-stimulus 29.70% 00169 006 0.3 -0.11 0.22 1.40
Extraversion: Forced-choice 36.38% 0.0157 009 0.13 -0.07 0.25
Extraversion: Incumbents-Single-stimulus 27.10% 0.0217 007 015 -0.12 0.26 2.55
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%S’oss S’ r« SDr,  90% 90%  Moderator
dueto SE CViower CVupper t-test
and
Artifacts
Extraversion: Applicants-Single-stimulus 65.34% 00025 002 0.05 -0.04 0.09
Extraversion: Incumbents-Forced-choice 36.25% 00154 008 0.12 -0.08 0.25 1.88
Extraversion: Applicants-Forced-choice 72.36% 00045 021  0.07 0.10 0.32
Overall: Openness-Performance 4986% 00116 004 011 -0.09 0.18
Openness: Incumbents 56.21%  0.0094 0.04 0.10 -0.09 0.16 0.63
Openness: Applicants 290.99%  0.0205 0.07 0.14 -0.12 0.26
Openness: Single-stimulus 54.84% 00086 003 0.09 -0.09 0.15 1.34
Openness: Forced-choice 50.11% 0.0210 010 0.14 -0.10 0.29
Openness: Incumbents-Single-stimulus 54.51%  0.0090 0.04 0.10 -0.09 0.16 0.43
Openness: Applicants-Single-stimulus 59.01%  0.0055 0.02 0.07 -0.09 0.12
Openness: Incumbents-Forced-choice 70.45% 00118 009 011 -0.06 0.23 0.18
Openness: Applicants-Forced-choice 26.19% 00332 011 0.8 -0.17 0.39
Overall: Agreeableness-Performance 32.96%  0.0157 0.06 0.13 -0.10 0.22
Agreeableness: Incumbents 3540% 00139 006 012 -0.09 0.22 0.49
Agreeableness. Applicants 2254% 00295 004 0.17 -0.19 0.27
Agreeableness: Single-stimulus 37.94% 00147 010 012 -0.05 0.26 5.73
Agreeableness: Forced-choice 59.98% 0.0030 -0.04 0.05 -0.12 0.03
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% S°oBs s? r SDr, 90% 90%  Moderator

dueto SE CViower CVupper t-test
and
Artifacts
Agreeableness: Incumbents-Single-stimulus 43.15% 00119 011 011 -0.03 0.25 0.38
Agreeableness: Applicants-Single-stimulus 19.12%  0.0358 0.08 0.19 -0.18 0.34
Agreeableness: Incumbents-Forced-choice 54.65% 0.0033 -0.04 0.06 -0.12 0.04 0.62
Agreeableness: Applicants-Forced-choice 100.00% 0.0000 -0.07 0.00 -0.07 -0.07
Overall: Conscientiousness-Performance 26.14% 00204 012 014 -0.07 0.30
Conscientiousness. Incumbents 26.19% 0.0215 014 015 -0.05 0.33 4.50
Conscientiousness. Applicants 38.15%  0.0093 0.04 0.10 -0.08 0.17
Conscientiousness: Single-stimulus 27.86% 00169 013 013 -0.04 0.30 2.85
Conscientiousness. Forced-choice 26.65% 0.0301 006 0.17 -0.17 0.28
Conscientiousness: Incumbents-Single-stimulus 30.00% 00171 016 0.3 -0.01 0.33 5.20
Conscientiousness. Applicants-Single-stimulus 38.54%  0.0063 0.04 0.08 -0.06 0.15
Conscientiousness. Incumbents-Forced-choice 2383% 00292 006 0.17 -0.16 0.28 0.11
Conscientiousness: Applicants-Forced-choice 40.69% 00374 005 0.19 -0.21 0.31
Overal: Optimism-Performance 2891%  0.0148 0.11 0.12 -0.04 0.27
Optimism: Incumbents 31.79%  0.0194 0.16 0.14 -0.02 0.34 3.63
Optimism: Applicants 39.41% 0.0041 0.06 0.06 -0.03 0.14
Optimism: Single-stimulus 28.10% 00155 011 012 -0.05 0.27

Optimism: Forced-choice
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% S°oBs s? r SDr, 90% 90%  Moderator
dueto SE CViower CVupper t-test
and

Artifacts
Optimism: Incumbents-Single-stimulus 31.29% 0.0202 016 0.14 -0.02 0.35 3.70
Optimism: Applicants-Single-stimulus 38.96%  0.0039 0.05 0.06 -0.03 0.14
Optimism: Incumbents-Forced-choice
Optimism: Applicants-Forced-choice
Overall: Ambition-Performance 30.30% 0.0205 014 014 -0.05 0.33
Ambition: Incumbents 271.72%  0.0236 0.15 0.15 -0.05 0.35 1.74
Ambition: Applicants 93.69% 0.0006 0.08 0.02 0.05 0.12
Ambition: Single-stimulus 32.84% 00184 013 014 -0.05 0.31 0.68
Ambition: Forced-choice 21.37% 00327 018 0.8 -0.07 0.42
Ambition: Incumbents-Single-stimulus 31.02%  0.0202 0.14 0.14 -0.04 0.33 2.40
Ambition: Applicants-Single-stimulus 100.00%  0.0000 0.05 0.00 0.05 0.05
Ambition: Incumbents-Forced-choice 1728% 0.0429 021 021 -0.08 0.50 1.33
Ambition: Applicants-Forced-choice 100.00% 0.0000 0.09 0.00 0.09 0.09
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In comparison to previous meta-analyses of the criterion-related validity of the Big Five,
the results were generally similar to Barrick and Mount (1991), Hurtz and Donovan (2000), and
Salgado (1997). Table 3 presents the weighted average (observed) validity estimates for each of
the big five personality factors from the current as well as these three earlier investigations. In
every study, the weighted average validity of Openness to Experienceislessthan 0.05. Every
study has found Conscientiousness to be the strongest predictor of performance among the big
five constructs, ranging from alow of 0.09 in the current study to a high of 0.14 in Hurtz and

Donovan (2000). The meta-anal ytic observed validity estimates for Extraversion have been
consistent across studies, with alow in the current study (estimated observed validity r= 0.04)

and ahigh in the Barrick and Mount (1991) study (estimated r = 0.08).
Table 3. Comparison of Overall Observed Validities from Four Meta-Analyses

Personality Current Study Barrick and _ Salgado (1997) r Hurtz and
Construct r Mount (1991) r Donovan (2000) r
Neuroticism -0.06 -0.05 -0.09 -0.09
Extraversion 0.04 0.08 0.05 0.06
Openness 0.03 0.03 0.04 0.04
Agreeableness 0.05 0.04 0.01 0.07
Conscientiousness 0.09 0.13 0.10 0.14

Note: r = Weighted average observed correlation. Emotional Stability validity estimates from
Barrick and Mount (1991), Salgado (1997), and Hurtz and Donovan (2000) have been reflected
here and reported as Neuroticism.

Three of the four meta-anal yses found Neuroticism to be the second strongest predictor

of job performance, with meta-analytic observed validities of r =-0.06 (the current study), r=
-0.09 (Hurtz & Donovan, 2000; Salgado, 1997). The widest range across the four meta-analyses
discussed here involves the validity of Agreeableness. Hurtz and Donovan (2000) found the
observed validity of Agreeableness measures to be 0.07; thisvaueis seven times larger than the
corresponding estimate from Salgado (1997), and is amost two times larger than the
corresponding estimate from Barrick and Mount (1991). Considering the differences in inclusion
criteria and coding systems across studies, and further taking into account the range of the

standard deviations of the meta-analytic observed validities within each meta-analysis, (e.g.,
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current study range: 0.11 to 0.13; Hurtz & Donovan range: 0.09 to 0.13), the differencesin the
mean observed validities across meta-anal yses seem quite small.

The most notabl e discrepancy between the current analyses and previous effortsisthat in
Barrick and Mount (1991), Salgado (1997), and Hurtz and Donovan (2000), Conscientiousness
was found to exhibit generalizable validity across settings. In the current study, such evidence
was nhot observed. The likely explanation for this difference from previous research liesin a
number of small differences between this study and previous efforts. First, the current study was
lessrestrictive in terms of exclusion criteria. Hurtz and Donovan (2000) included only
personality inventories explicitly designed to measure the big five. Salgado (1997) included only
studies conducted in the European Community. The current study included all inventoriesin the
Hough and Ones (2001) taxonomy, and included studies regardless of geographic location. Note
that the magnitude of the variance of observed validity estimatesis nearly always larger in the
current study than in previous studies (four of five comparisons against Hurtz and Donovan,
2000; four of five comparisons against Salgado, 1997). Second, the average sample size per
study was larger in the current meta-analysis than in these previous studies. As aresult, less
variance is attributable to sampling error in the current meta-analytic findings.

Potential moderators of the criterion-related validity estimates were examined next. First,
sample type, scale type, and a hierarchical analysis involving sample type by scale type was
conducted including measures of Neuroticism. Both sample type and scale type were identified
as moderators of the validity of Neuroticism measures according to a statistically significant t-
value comparing the subgroup distributions of observed validity estimates. The operational
validity of Neuroticism measures was stronger in incumbent (r, =-0.11, SDr, = 0.18) as
opposed to applicant samples (r, = -0.03, SDr, = 0.08). And, the operational validity of single-
stimulus measures (r , =-0.10, SDr,, = 0.17) was stronger than that of forced-choice measures
(ry=-0.02, SDr, = 0.09). However, the hierarchical moderator analysis results reveal that
Neuroticism criterion-related validity estimates were jointly influenced by sample type and scale
type. Single-stimulus measures were related to performance in incumbent (r, = -0.15, SDr, =
0.19), but not applicant (r, =-0.02, SDr, = 0.08) samples. Y et the opposite was true for forced-
choice measures. forced-choice measures exhibited criterion-related validity in applicant (r, =
-0.14, SDr, = 0.09), but not incumbent (r , = -0.01, SDr, = 0.08) samples. Finally, only the

criterion-related validity of forced-choice measures in applicant samples yielded generalizable
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validity (upper credibility limit = -0.01) with no apparent further moderators (76% of observed
variance attributable to sampling error and variability in criterion measurement error).

The subgroup analyses for Extraversion revealed that incumbent validity estimates (r , =
0.07, SDr = 0.14) were dlightly larger than applicant validity estimates (r, = 0.04, SDr, =
0.07). The difference between forced-choice and single-stimulus measures was statistically
insignificant. Single-stimulus measures were only weakly related to performance, and the
magnitude of this relationship was dightly stronger in incumbent (r, = 0.07, SDr,, = 0.15)
samples (applicant r, = 0.02, SDr ,, = 0.05). Forced-choice measures were more strongly related
to performance in applicant (r, = 0.21, SDr, = 0.07) as opposed to incumbent samples (r, =
0.08, SDr = 0.12). Finaly, only the criterion-related validity of forced-choice measuresin
applicant samples yielded generalizable validity (lower credibility limit = 0.10).

Meta-analyses of the subgroup distribution of Openness validity estimates indicate that
there was a small and statistically insignificant difference between the incumbent and applicant
validity estimates. Forced-choice measures were more strongly related to performance (r =
0.10, SDr , = 0.14) than were single-stimulus measures (r , = 0.03, SDr,, = 0.09), but this
difference was not statistically significant. Within types of measures, there were only small,
statistically insignificant differences between incumbents and applicants. No subgroup
distribution exhibited generalizable validity for Openness measures.

Meta-analyses of the subgroup distribution of Agreeableness validity estimates indicate
that there was a small and statistically insignificant difference between the incumbent and
applicant validity estimates. Single-stimulus measures were more strongly related to
performance (r, = 0.10, SDr, = 0.12) than were forced-choice measures (r , = -0.04, SDr, =
0.05). Within the specific types of measures (forced-choice and single-stimulus), the differences
between incumbents and applicants were small and not statistically significantly different. The
distribution of validity estimates for forced-choice measures in applicant samples suggested a
generalizable operational validity estimate of r =-0.07 (SDr, = 0.00).

Conscientiousness was more strongly related to performance in incumbent (r, = 0.14
SDr , = 0.15) as opposed to applicant samples (r, = 0.04, SDr, = 0.10), and single-stimulus
measures (r, = 0.13 SDr,, = 0.13) were stronger predictors than were forced-choice measures (r

=0.06, SDr = 0.17). Furthermore, within single-stimulus measures, incumbent samples
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exhibited higher validity estimates (r, = 0.16, SDr, = 0.13) than did applicant samples (r, =
0.04, SDr, = 0.08). Within forced-choice instruments, there was a small and statistically
insignificant difference between the incumbent and applicant validity estimates, with neither
estimate being practically meaningful. There was no generalizable validity evidence within any
subgroup for Conscientiousness measures.

The validity of Optimism measures was also more strongly related to performancein
incumbent (r , = 0.16 SDr, = 0.14) as opposed to applicant samples (r , = 0.06, SDr ,, = 0.06).
Single-stimulus and forced-choice measures of Optimism were not compared due to an
insufficient number of studies utilizing forced-choice measures of Optimism. Within single-
stimulus measures, incumbent samples exhibited higher criterion-related validity estimates (r , =
0.16 SDr, = 0.14) than did applicant samples (r, = 0.05, SDr, = 0.06). No subgroup
demonstrated generalizable validity evidence for Optimism measures.

Finally, Ambition measures were more strongly related to performance in incumbent
samples (r, = 0. 15, SDr, = 0.15; applicant r, = 0. 08, SDr ,, = 0.02). The difference between
forced-choice and single-stimulus measures was not statistically significant, but suggested that
forced-choice measures are more strongly related to performance. Among single-stimulus
measures, incumbent samples indicated stronger validity estimates (r, = 0. 14, SDr, = 0.14) than
did applicant samples (r, = 0. 05, SDr, = 0.00). The SDr, = 0.00 indicates that the validity of
Ambition measures in applicant samples generalizes, and is estimated asbeingr, = 0. 05in all
settings. Among forced-choice measures, the difference between incumbents and samples was
not statistically significant, but suggested that incumbent estimates were higher than applicant
estimates. Moreover, there was generalizable evidence of validity for forced-choice measures of
Ambition in applicant samples (r, = 0. 09, SDr , = 0.00).

Summarizing the results, there were atotal of thirteen tests (seven constructs by two scale
types, excepting forced-choice measures of Optimism) of sample type as a moderator of
criterion-related validity estimates. Seven of these thirteen tests revealed a statistically significant
moderating effect of sample type. In five of the seven cases, the validity estimate was higher in
incumbent samples, while in two cases the applicant estimate exceeded the incumbent estimate.
It isinteresting to note that the five cases of heightened incumbent validity estimates occurred
with single-stimulus measures, whereas the two cases of enhanced applicant validities were
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realized using forced-choice scales.

A problematic concern is that the differences that are seemingly due to sample type might
actually be due to a possible confound between sample type and performance criterion. One
possibility isthat applicant studies might be more likely to utilize a criterion that isless a
function of dispositional characteristics than afunction of situational characteristics. For
instance, applicant studies might be more likely than present-employee studies to use
performance during training as a criterion variable. Thiswould allow the researcher to collect
criterion data without allowing a substantial time period to elapse after the personality data was
gathered. Helmreich and his colleagues (Helmreich et a., 1988) provided evidence that
personality isless likely to influence performance early in one’s tenure with an organization
because there exists for most individuals, a“Honeymoon Effect”, during which they put forth
maximal effort. Thisisasituational, as opposed to a dispositional determinant of performance.
This raises the possibility personality would not predict training performance so well asit
predicts performance on the job. The alternative is aso possible, though. Barrick and Mount
(1991) found that Extraversion and Openness to Experience were better predictors of training (as
opposed to on the job) performance.

In order to control for the possibility that differences between applicants and incumbents
could be due to differences in the criteria used in those studies, studies using criteria other than a
subjective rating criteria (peer, supervisor, subordinate, or client ratings, rankings, or
dichotomous “effectiveness’ classifications) were eliminated. Results of this analysis are
presented in Table 4, including the hierarchical moderator breakdown for all conditions with at
least three studies.

When only studies using aratings criterion are included, there are some differences from
the analysis of studiesusing all criteria. First, focusing on the validity estimates for all samples
(regardless of sample type or scale type) using a ratings criterion, Optimism was the strongest
predictor of performance, with an operational validity r = 0.15 (SDr = 0.10). The next strongest
predictors were Conscientiousness (r = 0.11, SDr = 0.14) and Ambition (r = 0.11, SDr = 0.15).
The remaining predictors had overall validity estimates with absolute values less than 0.10. In
addition, sampling error and variance due to variation in the reliability of criterion measures
never accounted for more than 55% of the variance in observed validity estimates. As aresullt,

the SDr values were quite large, the credibility intervals spanned alarge range, and only
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Optimism exhibited generalizable validity (lower credibility limit = 0.02).

The moderator analyses for measures of Neuroticism revealed that there was a small
statistically insignificant difference between incumbent and applicant samples. Single-stimulus
measures were more strongly related to performance (r =-0.11, SDr = 0.15) than were forced-
choice measures (r =-0.02, SDr = 0.06). Within single-stimulus measures, incumbent samples
yielded higher validity estimates (r =-0.12, SDr = 0.16) than applicant samples (r =-0.05, SDr
= 0.10), while the converse was true for forced-choice measures. incumbent estimates were
lower (r =-0.01, SDr = 0.06) than applicant estimates (r =-0.09, SDr = 0.00) for forced-choice
measures. The pattern of results for Neuroticism again suggests that single-stimulus measures
yield higher levels of criterion-related validity in incumbent samples (as compared to applicant
samples), while applicant validity estimates are higher than incumbent estimates for forced-
choice measures.

Neither sample type nor scale type was identified as a moderator of the validity of
Extraversion measures. Within scale type, however, the apparent interaction between sample
type and scale type again emerged. Single-stimulus measures yielded higher criterion-related
validity estimates in incumbent samples (r = 0.08, SDr = 0.14) as compared to applicant
samples (r =0.01, SDr = 0.06). Forced-choice measures had alow criterion-related validity
estimate in incumbent samples (r = 0.05, SDr = 0.06), with amore useful estimate derived from
applicant samples (r =0.21, SDr =0.07). It should be noted that the applicant estimate for
forced-choice measures is based on only four studies, and one study (Saville, Sik, Nyfield,
Hackston, & Maclver, 1996) accounts for 70% of the total N. The joint influence of sample type
and scale type on the validity estimates for Neuroticism and Extraversion are presented in Figure
1 (panelsaand b). Note that in Figure 1 the validities for Neuroticism have been reflected for
clarity of presentation, such that positive correlations would indicate that emotionally stable

individual s exhibit higher-quality performance.



Table 4. Meta-analysis results: Criterion-related validities of personality constructs with performance ratings criteria

k N r s%oBs N s’ S°ART
Overall: Neuroticism-Performance 174 32161 -0.06  0.0149 185 0.00540  0.0000
Neuroticism: Incumbents 135 26528 -0.06  0.0158 197 0.00507  0.0000
Neuroticism: Applicants 39 5633 -0.05 0.0106 144 0.0069  0.0000
Neuroticism: Single-stimulus 133 23199 -0.08 0.0172 174  0.0057  0.0000
Neuroticism: Forced-choice 41 8761 -0.02 0.0064 214  0.0047  0.0000
Neuroticism: Incumbents-Single-stimulus 108 18730 -0.09  0.0183 173 0.0057  0.0001
Neuroticism: Applicants-Single-stimulus 25 4469 -0.04 0.0109 179 0.0056  0.0000
Neuroticism: Incumbents-Forced-choice 28 7867 -0.01  0.0057 281 0.0036  0.0000
Neuroticism: Applicants-Forced-choice 13 894 -0.06 0.0099 69 0.0146  0.0000
Overall: Extraversion-Performance 214 38513 0.05 0.0134 180 0.0056  0.0000
Extraversion: Incumbents 182 33855 0.05 0.0133 186 0.0054  0.0000
Extraversion: Applicants 32 4658 0.04 0.0141 146 0.0069  0.0000
Extraversion: Single-stimulus 180 29726  0.05 0.0150 165 0.0061  0.0000
Extraversion: Forced-choice 37 8784  0.04 0.0073 237 0.0042 0.0000
Extraversion: Incumbents-Single-stimulus 151 25816 0.06  0.0156 171  0.0058  0.0000
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N r s°o8s N S’s S°ART
Extraversion: Applicants-Single-stimulus 29 3910 001 0.0091 135 0.0075  0.0000
Extraversion: Incumbents-Forced-choice 33 8163 0.04 0.0062 247  0.0040 0.0000
Extraversion: Applicants-Forced-choice 4 621 0.15 0.0088 155 0.0062  0.0002
Overall: Openness-Performance 87 14553 0.04 0.0111 167 0.0060  0.0000
Openness. Incumbents 76 12137  0.03  0.0101 160 0.0063  0.0000
Openness. Applicants 11 2416  0.06  0.0156 220 0.0045  0.0000
Openness. Single-stimulus 74 12889 0.02  0.0092 174  0.0058  0.0000
Openness: Forced-choice 12 1394 0.12 0.0131 116  0.0084  0.0001
Openness: Incumbents-Single-stimulus 67 11326  0.03  0.0094 169 0.0059  0.0000
Openness: Applicants-Single-stimulus 1563 0.00 0.0071 223  0.0045  0.0000
Openness: Incumbents-Forced-choice 811 0.10 0.0156 90 0.0110 0.0001
Openness: Applicants-Forced-choice 583 0.15 0.0081 194 0.0049 0.0002
Overall: Agreeableness-Performance 9 24565 0.05 0.0114 261 0.0038  0.0000
Agreeableness. Incumbents 83 22149  0.06  0.0100 267  0.0037  0.0000
Agreeableness: Applicants 11 2416 0.03 0.0241 220 0.0046  0.0000
Agreeableness. Single-stimulus 83 17107 0.08  0.0130 206  0.0048  0.0000
Agreeableness: Forced-choice 10 7188 0.00 0.0027 719 0.0014  0.0000
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k N r s%oBs N s’ S°ART
Agreeableness: Incumbents-Single-stimulus 76 15544  0.08 0.0113 205 0.0048  0.0000
Agreeableness: Applicants-Single-stimulus 7 1563 0.08 0.0297 223  0.0044  0.0000
Agreeableness: Incumbents-Forced-choice 7 6605 0.00 0.0024 944  0.0011  0.0000
Agreeableness: Applicants-Forced-choice 583 -0.05 0.0039 194  0.0051 0.0000
Overall: Conscientiousness-Performance 217 41631 0.08  0.0155 192  0.0052  0.0000
Conscientiousness. Incumbents 180 37320 0.08 0.0155 207  0.0048 0.0000
Conscientiousness: Applicants 37 4311  0.09 0.0159 117  0.0085  0.0001
Conscientiousness. Single-stimulus 166 31356 0.10 0.0146 189 0.0052 0.0001
Conscientiousness. Forced-choice 55 10341  0.04 0.0161 188 0.0053  0.0000
Conscientiousness: Incumbents-Single-stimulus 143 28209 0.09 0.01%4 197 0.0050 0.0001
Conscientiousness. Applicants-Single-stimulus 23 3147 0.12 0.0074 137  0.0072 0.0001
Conscientiousness: Incumbents-Forced-choice 40 9304 0.05 0.0142 233 0.0043  0.0000
Conscientiousness: Applicants-Forced-choice 15 1037 000 0.0313 69 0.0147  0.0000
Overall: Optimism-Performance 63 10194 011  0.0112 162  0.0061  0.0001
Optimism: Incumbents 51 8295 0.10 0.0115 163 0.0061  0.0001
Optimism: Applicants 12 1899  0.13  0.0093 158 0.0062  0.0001
Optimism: Single-stimulus 60 9047 011 0.0124 151 0.0065 0.0001

Optimism: Forced-choice
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= 2 2
k N r S oBs N S s S ART

Optimism: Incumbents-Single-stimulus 50 7858 0.10 0.0121 157 0.0063  0.0001
Optimism: Applicants-Single-stimulus 10 1189 0.14 0.0124 119 0.0081  0.0001
Optimism: Incumbents-Forced-choice
Optimism: Applicants-Forced-choice

Overall: Ambition-Performance 60 10681 0.08 0.0168 178 0.0056  0.0000
Ambition: Incumbents 53 8897 0.08 0.0191 168 0.0059  0.0000
Ambition: Applicants 7 1784  0.05 0.0045 255 0.0039  0.0000
Ambition: Single-stimulus 51 8445 0.06 0.0142 166  0.0060  0.0000
Ambition: Forced-choice 8 1966  0.14  0.0240 246  0.0039  0.0001
Ambition: Incumbents-Single-stimulus 46 7371 007 0.0157 160 0.0062  0.0000
Ambition: Applicants-Single-stimulus 5 1074 0.01 0.0011 215 0.0047  0.0000
Ambition: Incumbents-Forced-choice 7 1526 0.15  0.0297 218 0.0044  0.0002

Ambition: Applicants-Forced-choice

Note: k = number of studies; N = total sample size; r =wel ghted average observed correlation; soss = variance in observed

correlations; N = average study sample size; s’ = variance attributable to sampling error; s®arr = variance attributable to variation in
statistical artifacts; % s%oss due to SE and Artifacts = percentage of observed variance attributable to sampling error and variation in
statistical artifacts; s = variance in operational validities; r, = operational validity estimate; SD,, = standard deviation of operational
validity estimate; 90% CV  ower = Lower limit of 90% credibility interval; 90% CV ypper = Upper limit of 90% credibility interval;
Moderator t-test = t-test of potential moderating effect. Each t-test represents a comparison of the distribution of validity coefficients
between the line on which the t-test appears and the ensuing line; t-valuesin bold reflect statistically significant differences.
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%s%0ss Iy SDr, 90% 90%  Moderator

dueto SE CViower CVupper t-test
and

Artifacts
Overall: Neuroticism-Performance 36.37% -0.09 0.14 -0.26 0.09
Neuroticism: Incumbents 3234% -0.09 0.14 -0.27 0.10 0.90
Neuroticism: Applicants 65.57% -0.06 0.08 -0.17 0.04
Neuroticism: Single-stimulus 33.28% -011 015 -0.30 0.08 3.68
Neuroticism: Forced-choice 73.74% -0.02 0.06 -0.10 0.05
Neuroticism: Incumbents-Single-stimulus 31.49% -0.12 0.16 -0.32 0.08 1.96
Neuroticism: Applicants-Single-stimulus 51.45% -0.05 0.10 -0.19 0.08
Neuroticism: Incumbents-Forced-choice 62.87% -0.01 0.06 -0.10 0.07 1.73
Neuroticism: Applicants-Forced-choice 100.00% -0.09 0.00 -0.09 -0.09
Overall: Extraversion-Performance 4156% 007 0.12 -0.09 0.23
Extraversion: Incumbents 4050% 007 0.12 -0.09 0.23 0.37
Extraversion: Applicants 49.04% 006 0.12 -0.09 0.21
Extraversion: Single-stimulus 40.43% 0.07 0.13 -0.10 0.24 0.31
Extraversion: Forced-choice 57.82% 0.06 0.08 -0.04 0.16
Extraversion: Incumbents-Single-stimulus 3752% 008 014 -0.10 0.26 231
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%s’ms fv SDry,  90% 90%  Moderator
dueto SE CViower CVupper t-test
and
Artifacts
Extraversion: Applicants-Single-stimulus 82.14% 0.01 0.06 -0.06 0.09
Extraversion: Incumbents-Forced-choice 65.15% 0.05 0.06 -0.03 0.14 2.40
Extraversion: Applicants-Forced-choice 7221% 021  0.07 0.10 0.33
Overall: Openness-Performance 53.90% 0.05 0.10 -0.08 0.18
Openness: Incumbents 62.39% 0.04 0.09 -0.07 0.15 0.80
Openness: Applicants 29.23% 0.09 0.15 -0.11 0.29
Openness: Single-stimulus 62.76%  0.03  0.08 -0.07 0.14 2.72
Openness: Forced-choice 64.95% 016 0.09 0.03 0.29
Openness: Incumbents-Single-stimulus 63.45% 0.04 0.08 -0.07 0.14 0.89
Openness: Applicants-Single-stimulus 63.26% -0.01 0.07 -0.11 0.10
Openness: Incumbents-Forced-choice 70.88%  0.13  0.09 0.00 0.26 0.78
Openness: Applicants-Forced-choice 62.90% 021  0.08 0.06 0.35
Overall: Agreeableness-Performance 3358% 008 012 -0.08 0.23
Agreeableness: Incumbents 37.64% 0.08 0.11 -0.06 0.22 0.50
Agreeableness: Applicants 1894% 0.05 019 -0.22 0.31
Agreeableness: Single-stimulus 37.37% 011 013 -0.05 0.27 4.06
Agreeableness: Forced-choice 50.94% 0.00 0.05 -0.08 0.07
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%s’oss Iy SDr,  90% 90%  Moderator

dueto SE CViower CVupper t-test
and
Artifacts
Agreeableness: Incumbents-Single-stimulus 43.23% 011 011 -0.03 0.26 0.02
Agreeableness: Applicants-Single-stimulus 15.11% 0.11 0.22 -0.21 0.43
Agreeableness: Incumbents-Forced-choice 4442% 000 0.05 -0.07 0.07 1.37
Agreeableness: Applicants-Forced-choice 100.00% -0.08 0.00 -0.08 -0.08
Overall: Conscientiousness-Performance 3357% 011 0.14 -0.07 0.30
Conscientiousness. Incumbents 31.15% 011 0.14 -0.07 0.30 0.19
Conscientiousness. Applicants 54.09% 0.12 0.12 -0.04 0.27
Conscientiousness: Single-stimulus 36.11% 013 013 -0.04 0.31 2.70
Conscientiousness. Forced-choice 3323% 006 0.14 -0.13 0.25
Conscientiousness. Incumbents-Single-stimulus 32.93% 0.13 0.14 -0.05 0.31 1.27
Conscientiousness. Applicants-Single-stimulus 98.27% 0.17 0.02 0.14 0.19
Conscientiousness. Incumbents-Forced-choice 30.39% 006 0.14 -0.12 0.24 0.85
Conscientiousness: Applicants-Forced-choice 46.89% 001 0.8 -0.23 0.25
Overall: Optimism-Performance 54.99% 0.15 0.10 0.02 0.27
Optimism: Incumbents 53.37% 0.14 0.10 0.01 0.27 0.85
Optimism: Applicants 67.15% 018 0.08 0.07 0.28
Optimism: Single-stimulus 53.37% 015 011 0.01 0.28

Optimism: Forced-choice
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%s’oss Iy SDr,  90% 90%  Moderator
dueto SE CViower CVupper t-test
and
Artifacts
Optimism: Incumbents-Single-stimulus 52.35% 014 011 0.00 0.28 1.15
Optimism: Applicants-Single-stimulus 66.92% 0.20 0.09 0.08 0.32
Optimism: Incumbents-Forced-choice
Optimism: Applicants-Forced-choice
Overall: Ambition-Performance 3355% 011 015 -0.08 0.30
Ambition: Incumbents 31.25% 0.12 0.16 -0.09 0.32 0.95
Ambition: Applicants 87.60% 0.07 0.03 0.03 0.12
Ambition: Single-stimulus 4258% 009 0.13 -0.08 0.25 1.28
Ambition: Forced-choice 1691% 019 0.20 -0.09 0.47
Ambition: Incumbents-Single-stimulus 39.84% 0.10 0.13 -0.08 0.27 2.46
Ambition: Applicants-Single-stimulus 100.00% 0.02 0.00 0.02 0.02
Ambition: Incumbents-Forced-choice 1533% 021 0.22 -0.11 0.53

Ambition: Applicants-Forced-choice
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Figure 1. Operational validity of Neuroticism and Extraversion as a Function of Sample Type
and Scale Type.
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Sample type was not identified as a moderator of validity estimates for Openness
measures (neither across scale types nor within scale types). Forced-choice measures were
identified as stronger predictors of performance (r = 0.16, SDr = 0.09) than were single-
stimulus measures (r = 0.03, SDr = 0.08). Although not significantly different, the applicant
validity estimate (r = 0.21, SDr = 0.08) for forced-choice measures was higher than the
corresponding incumbent estimate (r = 0.13, SDr = 0.09). Again, though, the applicant estimate
was based almost solely on the Saville et al. (1996) study.

As with Openness, sample type was not identified as a moderator of validity estimates for
Agreeableness measures (neither across scale types nor within scale types). Single-stimulus
measures were identified as stronger predictors of performance (r = 0.11, SDr = 0.13) than were
forced-choice measures (r = 0.00, SDr = 0.05).

Similarly, sample type was not identified as a moderator of the validity estimates for
Conscientiousness measures. Single-stimulus measures were found to be stronger predictors of
ratings criteria (r = 0.13, SDr = 0.13) than were forced-choice instruments (r = 0.06, SDr =
0.14). Also noteworthy is the applicant operational validity estimate within single-stimulus
measures (r = 0.17, SDr = 0.02) exhibited generalizable validity (98% of the observed variance
attributable to sampling error and variation in criterion measurement error). This estimate is
based on 23 studies with atotal sample size of 3,147.

There were very few studies that utilized forced-choice measures of Optimism as
predictors of aratings criterion. As such, only tests of sample type as a moderator of Optimism
validity estimates across all measures and within single-stimulus measures were conducted. Both
indicated that sample type was not likely a moderator of the validity of Optimism measures, as
the differences between incumbents and applicants were small and not statistically significant. It
is again worth noting that the meta-analysis suggests that there is evidence that the validity of
Optimism measures in applicant studies of single-stimulus measures generalizes across settings,
with alower credibility limit of 0.08.

Finally, there was some evidence of Ambition measures being more strongly related to
performance in incumbent as opposed to applicant samples, but the difference was not
statistically significant. Similarly, forced-choice measures yielded higher validity estimates than
single-stimulus measures revealed, but again this was not a statistically significant difference.

Within single-stimulus measures, incumbent validity estimates (r = 0.10, SDr = 0.13) were
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higher than applicant estimates (r = 0.02, SDr = 0.00).

When only studies using a ratings criterion are included, twelve tests of sampletype asa
moderator were conducted, and five were significantly different. Of the five that were
significantly different, three indicated stronger validity estimates in incumbent samples and two
indicated stronger validity estimates in applicant samples. Again, the stronger applicant estimates
occurred for forced-choice measures (Neuroticism and Extraversion) while the stronger
incumbent estimates occurred for single-stimulus measures (Neuroticism, Extraversion, and
Ambition).

The two noteworthy differences between the analyses based on all criteriaversus the
analyses based on only ratings criteria are that in the analyses of all criteria, the criterion-rel ated
validity of single-stimulus measures of Conscientiousness and Optimism was stronger in
incumbent as compared to applicant samples. When only ratings criteria are included, the
moderating effect of sample type disappears for these two predictors. Upon further inspection, it
can be seen that the meta-anal ytic results are strongly influenced by alarge-scale study that
included an indicator of Conscientiousness and Optimism that failed to predict two non-rating
criteria (training performance composite and attainment of full performance level) in a sample of
applicants (Oakes et al., 2001). When this study is eliminated from the test of sampletype asa
moderator of the validity of single-stimulus measures as predictors of all criteria, thereis not a
significant difference according to sample type for Conscientiousness or Optimism.

The findings from the statistical significance tests of moderation provide mixed support
for Hypothesis One. Although the statistical significance tests provide one way to test
Hypothesis One, an alternative test of moderation entails examining subgroup operational
validities and standard deviations of those validities. More specifically, if the operational
validities differ between the subgroups, and the average subgroup SD; is smaller than the overall
SD;, than the grouping variable is designated as a moderator of the popul ation parameter
estimate. The operational validity estimates and the subgroup SD, values were examined for the
studies utilizing arating criterion.

Considering subgroup differences in operational validity estimates and the average SD;
values across subgroups, Neuroticism, when measured with single-stimulus measures, was more
strongly related to performance in incumbent as opposed to applicant samples. Similarly, when
measured with forced-choice scal es, the operational validity of Neuroticism differs across sample
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type and the average SD, within subgroups is smaller than the overall SD; .

Aswith the results from the statistical significance tests, sample type was identified as a
moderator of both single-stimulus and forced-choice measures of Extraversion. The operational
validity estimates differ across subgroups and the average SD; within subgroupsis smaller than
the overall SD;.

Based on the examination of subgroup validity estimates and average SD; values within
subgroups, sample type was found to moderate the validity of both single-stimulus and forced-
choice measures of Openness. Single-stimulus measures of Openness were weakly related to
performance in incumbent (r = 0.04, SD, = 0.08) as well as applicant samples (r =-0.01, SD;, =
0.07). Forced-choice measures of Openness were related to performance in incumbent (r = 0.13,
SD, = 0.09) aswell as applicant samples (r =0.21, SD, = 0.08).

The incumbent operational validity estimate for Agreeableness (r = 0.11, SD, = 0.11)
was equal to that of applicants (r = 0.11, SD, = 0.22) when Agreeableness was measured with
single-stimulus inventories. This does not pass the test of moderation, as the subgroup validity
estimates did not differ, and the average subgroup SD, was larger than the overal SD,. When
forced-choice measures were used, the operational validity of Agreeableness was moderated by
sample type: the incumbent operational validity r = 0.00 (SD, = 0.05), and the applicant
operational validity r =-0.08 (SD, = 0.00).

Single-stimulus measures of conscientiousness were found to be moderated by sample
type. When Conscientiousness was measured with single-stimulus inventories, the operational
validity was stronger in applicant (r = 0.17, SD, = 0.02) as opposed to incumbent (r = 0.13, SD;
= 0.14) samples. When Conscientiousness was operationally defined with forced-choice
measures, sample type was not identified as a moderator of validity because the average of the
subgroup SD, values was larger than the SD, value for all forced-choice measures of
Conscientiousness.

The criterion-related validity of single-stimulus measures of Optimism was aso
moderated by sample type. Specifically, the operational validity of Optimism was dlightly
stronger in applicant (r = 0.20, SD; = 0.09) as opposed to incumbent (r =0.14, SD, = 0.11)
samples. Due to insufficient extant validation of forced-choice measures of Optimism, it was not

possible to examine potential subgroup differences.
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Finally, the criterion-related validity of single-stimulus measures of Ambition was
moderated by sample type. The operational validity of Ambition was stronger in incumbent (r =
0.10, SD; =0.13) as opposed to applicant (r = 0.02, SD, = 0.00) samples. Aswith Optimism, it
was not possible to examine subgroup differences in the validity of forced-choice measures of
Ambition.

The two different methods of testing sample type as a moderator of the criterion-related
validity estimates of personality measures reached the same conclusion on seven of 12 tests. On
five tests of moderation different conclusions were reached. The five comparisons that arrived at
different conclusions depending on the method used to test for moderating effects were: single-
stimulus and forced-choice measures of Openness; forced-choice measures of Agreeableness;
single-stimulus measures of Conscientiousness; and, single-stimulus measures of Optimism. The
reason the two methods led to different conclusions generally seemed to be that the magnitude of
the differences was small and the number of studies was small. Despite the fact that examination
of the operational validity estimates and average within group SD, values would lead to the
conclusion that sample type moderates the validity of Openness measures (both single-stimulus
and forced-choice), such a conclusion should be tempered by the fact that the validity estimates
for single-stimulus measures were practically zero in both types of samples (incumbents and
applicants). And, the estimates for forced-choice measures, while indicating that Opennessis
useful as a predictor of performance ratings, were based on relatively few studies and total
sample sizes (as indicated above, the Openness meta-anal ytic validity estimate for applicantsis
based primarily on the Saville et al., 1996 study).

The validity of forced-choice measures of Agreeableness was found to be moderated by
sample type when relying on subgroup validity estimates and average subgroup SD, values. This
difference was also not very meaningful, as the absolute value of the operational validity
estimate was less than 0.10 in each subgroup. Next, the validity of single-stimulus measures of
Conscientiousness was found to be moderated by sample type when relying on subgroup validity
estimates and average subgroup SD, values. This difference was small (incumbent r = 0.13, SD,
=0.14; applicantr =0.17, SD, = 0.02). Findly, the validity of single-stimulus measures of
Optimism was found to be moderated by sample type when relying on subgroup validity
estimates and average subgroup SD, values. This difference was also relatively small (incumbent
r =0.14, SD; = 0.11; applicantr = 0.20, SD; = 0.09).
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As noted above, tests of potential moderators in meta-analysis generally lack power to
detect small moderating effects. The differences between incumbent and applicant samples for
single-stimulus measures of Conscientiousness and Optimism were small, and that is one reason
that the moderating effect of sample type was not revealed by the t-test comparing the subgroup
validity distributions. Based on the differences between the validity estimates and the average
subgroup SD, values, sample type isrevealed as a moderator. From a practical standpoint, itis
worth noting that the incumbent validity estimates for single-stimulus measures of
Conscientiousness and Optimism were lower than the corresponding applicant validity estimates.
To the extent that sample type moderates the validity of single-stimulus measures of
Conscientiousness and Optimism, it appears that higher degrees of criterion-related validity will

be found in applicant settings.

M eta-analyses of Correlations Among Personality Constructs

Next, analyses of the correlations among personality constructs were undertaken.
Because there were very few studies reporting correlations between personality constructs that
utilized forced-choice measures, and because forced-choice measures can lead to biased
estimates of the correlations among personality constructs (Baron, 1996), only single-stimulus
measures were included in these analyses.

Results of the meta-analyses of correlations between personality constructs are presented
in Table 5. Thefirst column indicates the pair of variables detailed on each row of thetable. This
is followed by the number of studies (k) and the total sample size across those k studies. The
next two columns present the weighted average correlation and the variance among observed
correlations. Next is the average sample size across studies, the sampling error variance, and the
percentage of the observed variance that is attributable to sampling error. Following these are the
columns presenting the corrected variance and the standard deviation of the weighted average
correlations. The next two columns present one-tailed 90% credibility intervals for the
operational validity (90% credibility intervals are derived using the critical t-value for degrees of
freedom equal to the number of studies minus one). The final column presents the t-test
comparing the distribution of correlations in incumbent samples with those from applicant
samples. Bolded t-values indicate a statistically significant moderating effect.

Aswith theinitial criterion-related validity estimates, it isworth noting that even after
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correcting for sampling error, there is a great deal of variability in many of the correlations. The
most dramatic example of this among the overall correlationsis the correlation between
Extraversion and Conscientiousness. The correlation between these two constructs is estimated
as +0.19, and the standard deviation of the corrected correlation (SDr ) is0.23. The resulting
one-tailed 90% credibility interval ranges from -0.11 to 0.48. While many of the correlations
between constructs exhibit generalizable correlations (that is, credibility intervals do not include
zero), none of the twenty-one meta-analyses of overall correlations result in 75% or more of the
variance in observed correlations being attributable to sampling error (the maximum percentage
of observed variance that could be attributed to sampling error was 40%). Hence, all correlations
appear to be moderated by some substantive factors. First, sample type was examined as a
moderator of the meta-analytic correlations (subject to the requirement that there must be at least
three studies from each sampl e type contributing correlations to the moderator analysis). These
results also appear in Table 5.

Based on at-test comparing the distributions of observed correlations, there is evidence
of sample type acting as a moderator of the inter-correlations among personality constructs for
eight of the 21 personality predictor pairs: Neuroticism-Openness; Neuroticism-
Conscientiousness; Extraversion-Openness; Extraversion-Optimism; Openness-
Conscientiousness; Openness-Optimism; Agreeabl eness-Optimism; and Conscientiousness-
Ambition. Of the eight correlations that were identified as being moderated by sample type, the
correlations were stronger in applicant samplesin five instances.
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Table 5. Meta-analysis Results for Correl ations Between Predictors

k N r s°o8s N s’ %sS’oss SE
Overall: Neuroticism-Extraversion 139 68313 -0.28  0.0300 491  0.0017 5.80%
Incumbents: Neuroticism-Extraversion 104 21473 -0.28  0.0260 206  0.0042 15.97%
Applicants. Neuroticism-Extraversion 35 46840 -0.28 0.0318 1338 0.0006 2.01%
Overall: Neuroticism-Openness 89 28841 -0.15 0.0133 324  0.0030 22.22%
Incumbents: Neuroticism-Openness 75 14521 -0.13  0.0190 194  0.0050 26.45%
Applicants. Neuroticism-Openness 14 14320 -0.18 0.0063 1023  0.0009 14.48%
Overall: Neuroticism-Agreeableness 92 30470 -0.30 0.0257 331  0.0025 9.78%
Incumbents: Neuroticism-Agreeableness 77 15560 -0.27 0.0234 202  0.0043 18.29%
Applicants. Neuroticism-Agreeableness 15 14910 -0.33  0.0262 994  0.0008 3.05%
Overall: Neuroticism-Conscientiousness 118 62139 -0.46  0.0260 527  0.0012 4.53%
Incumbents: Neuroticism-Conscientiousness 92 18277 -0.37  0.0294 199  0.0038 12.86%
Applicants. Neuroticism-Conscientiousness 26 43862 -050 0.0193 1687  0.0003 1.72%
Overal: Neuroticism-Optimism 33 33357 -047 0.0133 1011  0.0006 4.55%
Incumbents: Neuroticism-Optimism 21 3574 -047  0.0429 170  0.0036 8.29%
Applicants. Neuroticism-Optimism 12 29783 -0.46 0.0098 2482  0.0002 2.53%
Overall: Neuroticism-Ambition 14 2401 -0.23  0.0287 172 0.0053 18.33%

Incumbents: Neuroticism-Ambition
Applicants: Neuroticism-Ambition
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k N r s°o8s N s’ %sS’oss SE
Overall: Extraversion-Openness 9 31582 0.34  0.0249 336  0.0023 9.35%
Incumbents: Extraversion-Openness 77 14839 0.30 0.0233 193  0.0043 18.69%
Applicants. Extraversion-Openness 17 16743 0.38  0.0228 985  0.0007 3.25%
Overall: Extraversion-Agreeableness 97 32599 021 0.0144 336  0.0027 18.85%
Incumbents: Extraversion-Agreeableness 79 15266 0.19 0.0218 193  0.0048 22.15%
Applicants: Extraversion-Agreeableness 18 17333 0.23 0.0071 963  0.0009 13.11%
Overall: Extraversion-Conscientiousness 156 79788 019 0.0531 511  0.0018 3.44%
Incumbents: Extraversion-Conscientiousness 120 26099 0.19 0.0370 217  0.0043 11.57%
Applicants: Extraversion-Conscientiousness 36 53689 0.18 0.0609 1491  0.0006 1.03%
Overall: Extraversion-Optimism 55 47875 050  0.0159 870  0.0006 4.05%
Incumbents: Extraversion-Optimism 34 8528 055 0.0178 251  0.0019 10.88%
Applicants. Extraversion-Optimism 21 39347 049 0.0149 1874  0.0003 2.07%
Overall: Extraversion-Ambition 29 14118 043 0.0398 487  0.0014 3.43%
Incumbents: Extraversion-Ambition 22 6055 046  0.0202 275 0.0023 11.33%
Applicants. Extraversion-Ambition 7 8063 041 0.0537 1152  0.0006 1.12%
Overall: Openness-Agreeableness 91 30968 0.16  0.0136 340 0.0028 20.69%
Incumbents: Openness-Agreeableness 75 14488 0.16 0.0196 193  0.0049 25.07%
Applicants. Openness-Agreeableness 16 16480 0.15 0.0081 1030 0.0009 11.52%
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k N r s°oBs N s’ %sS’oss SE
Overall: Openness-Conscientiousness 99 32774 012 0.0288 331 0.0029 10.22%
Incumbents: Openness-Conscientiousness 83 16294 0.08 0.0415 196  0.0051 12.19%
Applicants. Openness-Conscientiousness 16 16480 016  0.0131 1030  0.0009 7.05%
Overall: Openness-Optimism 18 5358 0.18  0.0225 298  0.0032 14.01%
Incumbents: Openness-Optimism 15 2828 0.30 0.0118 189  0.0044 37.71%
Applicants: Openness-Optimism 3 2530 0.05 0.0033 843  0.0012 36.03%
Overall: Openness-Ambition 12 1518 023  0.0180 127 0.0071 39.78%
Incumbents: Openness-Ambition
Applicants: Openness-Ambition
Overall: Agreeableness-Conscientiousness 103 34065 0.32  0.0240 331 0.0024 10.10%
Incumbents: Agreeableness- 87 17585 0.30 0.0177 202  0.0041 23.20%
Conscientiousness
Applicants: Agreeableness-Conscientiousness 16 16480 035 0.0299 1030 0.0008 2.52%
Overall: Agreeableness-Optimism 18 5793 0.14 0.0287 322  0.0030 10.45%
Incumbents: Agreeableness-Optimism 15 3263 024 0.0224 218  0.0041 18.35%
Applicants: Agreeableness-Optimism 3 2530 001 0.0082 843  0.0012 14.41%
Overall: Agreeableness-Ambition 12 1518 0.15 0.0435 127  0.0076 17.44%

Incumbents: Agreeableness-Ambition

Applicants. Agreeableness-Ambition
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k N r s%oss N s’ % s”ops SE

Overall: Conscientiousness-Optimism 56 48482  0.27  0.0349 866  0.0010 2.86%
Incumbents: Conscientiousness-Optimism 35 9135 0.28  0.0346 261  0.0033 9.42%
Applicants: Conscientiousness-Optimism 21 39347 0.26 0.0349 1874  0.0005 1.33%
Overall: Conscientiousness-Ambition 28 15707  0.34  0.0099 561  0.0014 14.11%
Incumbents: Conscientiousness-Ambition 22 6055 029 0.0173 275  0.0031 17.65%
Applicants. Conscientiousness-Ambition 6 9652 0.38 0.0024 1609  0.0005 19.03%
Overal: Optimism-Ambition 18 12324 054  0.0097 685  0.0007 7.53%
Incumbents: Optimism-Ambition 13 5144 052 0.0158 396  0.0013 8.54%
Applicants. Optimism-Ambition 5 7180 056 0.0047 1436  0.0003 6.98%

Note: k = number of studies; N = total sample size; r =wel ghted average observed correlation; soss = variance in observed

correlations; N = average study sample size; s = variance attributable to sampling error; % s?ogs SE = percentage of observed
variance attributable to sampling error; s = variance in corrected correlations; SD; = standard deviation of corrected correlations;
90% CV ower = Lower 90% credibility interval for corrected correlation; 90% CV yprer = Upper 90% credibility interval for corrected
correlation; Moderator t-test = t-test of sample type as a moderator of observed correlations. Each t-test represents a comparison of the
distribution of correlations between the line on which the t-test appears and the ensuing line. Subgroup analyses were not conducted
for the following correlations due to an insufficient number (less than three) of applicant studies. Neuroticism-Ambition; Openness-
Ambition; and Agreeableness-Ambition.
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Neuroticism-Extraversion 0.0282 0.17 -0.49 -0.06
Incumbents: Neuroticism-Extraversion 0.0219 0.15 -0.47 -0.09 0.04
Applicants. Neuroticism-Extraversion 0.0311 0.8 -0.51 -0.05
Overall: Neuroticism-Openness 0.0103 0.0 -0.29 -0.02
Incumbents: Neuroticism-Openness 0.0139 012 -0.28 0.02 1.82
Applicants: Neuroticism-Openness 0.0054 0.07 -0.28 -0.08
Overall: Neuroticism-Agreeableness 0.0231 0.15 -0.50 -0.10
Incumbents: Neuroticism-Agreeableness 00191 014 -0.45 -0.09 1.32
Applicants: Neuroticism-Agreeableness 0.0254 0.16 -0.54 -0.12
Overall: Neuroticism-Conscientiousness 0.0248 0.16 -0.67 -0.26
Incumbents: Neuroticism-Conscientiousness 0.0256  0.16 -0.57 -0.16 411
Applicants. Neuroticism-Conscientiousness 0.0189 0.4 -0.68 -0.32
Overall: Neuroticism-Optimism 0.0127 0.11 -0.61 -0.32
Incumbents: Neuroticism-Optimism 0.0393 0.20 -0.74 -0.21 0.16
Applicants. Neuroticism-Optimism 0.0095 0.10 -0.60 -0.33
Overall: Neuroticism-Ambition 0.0235 0.15 -0.44 -0.02

Incumbents: Neuroticism-Ambition
Applicants: Neuroticism-Ambition
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Extraversion-Openness 0.0226  0.15 0.15 0.54
Incumbents: Extraversion-Openness 0.0189 0.4 0.12 0.47 2.16
Applicants. Extraversion-Openness 0.0220 0.15 0.18 0.58
Overall: Extraversion-Agreeableness 0.0117 011 0.07 0.35
Incumbents: Extraversion-Agreeabl eness 0.0170 0.3 0.02 0.36 1.63
Applicants: Extraversion-Agreeableness 0.0062 0.08 0.13 0.34
Overall: Extraversion-Conscientiousness 0.0513 0.23 -0.11 0.48
Incumbents: Extraversion-Conscientiousness 0.0327 0.18 -0.04 0.43 0.26
Applicants: Extraversion-Conscientiousness 0.0602  0.25 -0.14 0.50
Overall: Extraversion-Optimism 0.0153 0.12 0.34 0.66
Incumbents: Extraversion-Optimism 0.0159 0.13 0.39 0.72 1.72
Applicants. Extraversion-Optimism 0.0146 0.2 0.33 0.65
Overall: Extraversion-Ambition 0.0384 0.20 0.17 0.69
Incumbents: Extraversion-Ambition 0.0179 0.13 0.28 0.63 0.48
Applicants. Extraversion-Ambition 0.0531 0.23 0.08 0.74
Overall: Openness-Agreeableness 0.0108 0.10 0.02 0.29
Incumbents: Openness-Agreeableness 0.0147 0.12 0.01 0.32 0.64
Applicants: Openness-Agreeableness 0.0071  0.08 0.03 0.26
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Openness-Conscientiousness 0.0259 0.16 -0.09 0.32
Incumbents: Openness-Conscientiousness 0.0364 0.19 -0.17 0.32 221
Applicants. Openness-Conscientiousness 0.0122 011 0.01 0.30
Overall: Openness-Optimism 0.0194 0.14 0.00 0.37
Incumbents: Openness-Optimism 0.0073  0.09 0.18 041 5.61
Applicants. Openness-Optimism 0.0021 0.05 -0.03 0.14
Overall: Openness-Ambition 0.0108 0.10 0.09 0.37
Incumbents: Openness-Ambition
Applicants: Openness-Ambition
Overall: Agreeabl eness-Conscientiousness 0.0216 0.5 0.13 0.51
Incumbents: Agreeableness- 0.0136 0.2 0.15 0.45 0.95
Conscientiousness
Applicants: Agreeableness-Conscientiousness  0.0291 0.17 0.12 0.58
Overall: Agreeableness-Optimism 0.0257 0.16 -0.07 0.35
Incumbents: Agreeableness-Optimism 0.0183 0.4 0.06 0.42 3.46
Applicants: Agreeableness-Optimism 0.0070  0.08 -0.15 0.17
Overall: Agreeableness-Ambition 0.0359 0.19 -0.10 0.41

Incumbents: Agreeableness-Ambition

Applicants. Agreeableness-Ambition
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Conscientiousness-Optimism 0.0339 0.8 0.03 0.51
Incumbents: Conscientiousness-Optimism 0.0314 0.8 0.05 0.51 0.36
Applicants: Conscientiousness-Optimism 0.0344 0.9 0.02 0.51
Overall: Conscientiousness-Ambition 0.0085  0.09 0.22 0.46
Incumbents: Conscientiousness-Ambition 0.0143 012 0.13 0.45 2.46
Applicants: Conscientiousness-Ambition 0.0020 0.04 0.31 0.44
Overal: Optimism-Ambition 0.0089  0.09 0.42 0.67
Incumbents: Optimism-Ambition 0.0144 0.2 0.36 0.68 0.80
Applicants. Optimism-Ambition 0.0044  0.07 0.46 0.66
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Relying on absol ute differences between subgroup correlations and average subgroup
SD; values (as opposed to t-tests), the same conclusion is reached in 13 instances whereas a
different conclusion about sample type as a moderator would be reached in five cases® The
correl ation between Extraversion and Optimism was found to be moderated by sample type
when the distributions were compared with a t-test; however, the subgroup SD; values averaged
larger than the overall SD, value. And, the magnitude of the difference between the subgroup
meta-anal ytic correlations was relatively small (incumbent r = 0.55 versus applicant r = 0.49).
The other four instances leading to different conclusions about sample type as a moderator
involved moderating effects that were not identified by the t-test but were identified when
weighted average correlations and average subgroup SD, values were examined. The
correlations involved were Extraversion-Agreeableness; Extraversion-Conscienti ousness,
Extraversion-Ambition; and Agreeableness-Conscientiousness. In each case, the magnitude of
the moderating effect was small, with the absolute difference in the subgroup correlations
ranging from alow of 0.01 to a high of 0.05.

Within the subgroups, many of the standard deviations of the range-corrected correlations
remain quite large (e.g., the standard deviation of the corrected correlation between Neuroticism
and Conscientiousness is 0.16 in the incumbent subgroup and 0.14 in the applicant subgroup). In
arelated manner, the 90% credibility intervals overlap substantially between the two subgroups.
The lower limits for the Openness-Conscientiousness correlation in the incumbent and applicant
subgroups are —0.17 and +0.01 with corresponding upper limits of +0.32 and +0.30.

Again, though, amore serious concern is that the differences that are seemingly due to
sample type might actually be due to a possible confound between sample type and the specific
inventory utilized. This would happen if two conditions were met. The first is that correlations
between personality constructs would have to be differentially related as a function of the
specific inventory used to measure those constructs. Thisis a strong possibility, as Optimism and
Conscientiousness are negatively correlated if operationally indicated by PRF Need for Play and
Need for Achievement (see Jackson, 1999), but are positively correlated when measured by other

inventories. The second condition would be that particular inventories are disproportionately

® Three distributions were not tested for moderation by sample type due to an insufficient
number of applicant studies.
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represented in one or the other of the two sample types. Inspection of the studies included in the
current analyses indicates that there was in fact disproportionate representation of inventories by
sample type. The MMPI and the MMPI-2 appeared in 19 studies in the current analyses and 15
of those (79%) were applicant samples. On the other hand, the NEO-PI, the NEO-PI-R, and the
NEO-FFI were used in atotal of 60 studies: seven (12%) were studies of job applicants. Asa
result, the potential confound between sample type and inventory presents an alternative
explanation for existing differences between correlations derived from incumbents and
applicants.

In an effort to eliminate differential representation of personality inventories as a
confound, an additional set of analyses was conducted. These anal yses isolated the modal
personality inventories used to measure each pair of personality constructs. Thus, only studies
using the NEO-FFI were included in the meta-analysis of the following pairs of variables:
Neuroticism-Extraversion; Neuroticism-Openness, Neuroticism-Agreeabl eness, Neuroticism-
Conscientiousness; Extraversion-Openness; Extraversion-Agreeabl eness, Extraversion-
Conscientiousness, Openness-Agreeabl eness; Openness-Conscientiousness; Agreeableness-
Conscientiousness. Studies using the NEO-PI or the NEO-PI-R were included in the meta-
analyses of Openness-Optimism and Agreeabl eness-Optimism. The meta-anal yses for
Extraversion-Optimism, Conscientiousness-Optimism, Extraversion-Ambition,
Conscientiousness-Ambition, and Optimism-Ambition were based only on studies using the CPI.
Studies using the HPI were used in the meta-analyses of Neuroticism-Ambition, Openness-
Ambition, and Agreeableness-Ambition. Studies using the 16PF were used to estimate the meta-
analytic correlation between Neuroticism and Optimism. Obviously, this severely reduced the
sample sizesincluded in the meta-analysis, but this was necessary in order to rule out differences

in personality tests as a confound. The results of this analysis are presented in Table 6.
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Table 6. Meta-analysis Results for Correl ations Between Predictors: Including only modal personality inventory in each predictor pair.

k N r s’oss N s’e  %s’oss SE
Overall: Neuroticism-Extraversion 25 10882 -0.38 0.0132 435  0.0017 12.82%
Incumbents: Neuroticism-Extraversion 20 6365 -0.38 0.0051 318  0.0023 45.60%
Applicants. Neuroticism-Extraversion 5 4517 -0.38  0.0246 903  0.0008 3.31%
Overall: Neuroticism-Openness 21 7348 -0.10 0.0098 350 0.0028 28.63%
Incumbents: Neuroticism-Openness 16 2831 -006 0.0185 177  0.0056 30.50%
Applicants. Neuroticism-Openness 5 4517 -0.13  0.0025 903 0.0011 43.69%
Overall: Neuroticism-Agreeableness 23 7952 -026 0.0071 346  0.0025 35.76%
Incumbents: Neuroticism-Agreeableness 18 3435 -0.28 0.0088 191 0.0044 50.79%
Applicants. Neuroticism-Agreeableness 5 4517 -0.24  0.0049 903 0.0010 19.93%
Overall: Neuroticism-Conscientiousness 23 7576  -0.37  0.0033 329  0.0023 67.57%
Incumbents: Neuroticism-Conscientiousness 18 3059 -0.38 0.0048 170  0.0043 89.71%
Applicants. Neuroticism-Conscientiousness 5 4517 -0.37  0.0023 903  0.0008 36.60%
Overal: Neuroticism-Optimism 18 29819 -046  0.0102 1657  0.0004 3.64%
Incumbents: Neuroticism-Optimism 7 406 -0.37 0.0253 58 0.0130 51.25%
Applicants. Neuroticism-Optimism 11 29413 -0.47 0.0099 2674  0.0002 2.32%
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SZSE

% s 20551 SE

N r s°o8s N

Overall: Neuroticism-Ambition 10 1143 -0.38  0.0152 114  0.0065 42.81%
Incumbents: Neuroticism-Ambition

Applicants. Neuroticism-Ambition

Overall: Extraversion-Openness 21 7348 019 0.0049 350 0.0027 54.16%
Incumbents: Extraversion-Openness 16 2831 0.15 0.0064 177  0.004 85.38%
Applicants: Extraversion-Openness 5 4517 0.22 0.0017 903 0.0010 58.14%
Overall: Extraversion-Agreeableness 24 8148 023 0.0107 340 0.0026 24.67%
Incumbents: Extraversion-Agreeabl eness 19 3631 024  0.0097 191  0.0047 48.09%
Applicants: Extraversion-Agreeableness 5 4517 0.22 0.0114 903  0.0010 8.79%%
Overall: Extraversion-Conscientiousness 25 8059 032 0.0032 322  0.0025 79.02%
Incumbents: Extraversion-Conscientiousness 20 3542 032 0.0058 177  0.0046 78.77%
Applicants. Extraversion-Conscientiousness 5 4517 032 0.0011 903  0.0009 80.74%
Overall: Extraversion-Optimism 15 11717 0.65 0.0019 781  0.0004 22.96%
Incumbents: Extraversion-Optimism 10 4537 0.64 0.0016 454  0.0008 46.75%
Applicants. Extraversion-Optimism 5 7180 065 0.0020 1436  0.0002 11.44%
Overall: Extraversion-Ambition 15 11717 049  0.0127 781  0.0007 5.83%
Incumbents: Extraversion-Ambition 10 4537 051 0.0153 454  0.0012 7.98%
Applicants: Extraversion-Ambition 5 7180 048 00108 1436  0.0004 3.85%
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N r s%oss N s’  %s%oes SE
Overall: Openness-Agreeableness 21 7348 0.08 0.0040 350 0.0028 69.92%
Incumbents: Openness-Agreeableness 16 2831 0.06  0.0091 177  0.0056 62.25%
Applicants. Openness-Agreeableness 5 4517  0.09  0.0005 903  0.0011 100.00%
Overall: Openness-Conscientiousness 22 7497 -0.01 0.0067 341  0.0029 43.87%
Incumbents: Openness-Conscientiousness 17 2080 -0.04 0.0119 175  0.0057 48.07%
Applicants. Openness-Conscientiousness 4517 0.02 0.0018 903 0.0011 61.42%
Overall: Openness-Optimism 6 1506  0.33  0.0018 251  0.0032 100.00%
Incumbents: Openness-Optimism
Applicants: Openness-Optimism
Overall: Openness-Ambition 10 1143 026 0.01~4 114  0.0077 49.92%
Incumbents: Openness-Ambition
Applicants. Openness-Ambition
Overall: Agreeableness-Conscientiousness 24 7978 0.20 0.0129 332 0.0028 21.55%
Incumbents: Agreeableness- 19 3461 0.23 0.0128 182 0.0050 38.81%
Conscientiousness
Applicants. Agreeableness-Conscientiousness 5 4517 017  0.0118 903  0.0010 8.84%
Overall: Agreeableness-Optimism 6 1506 0.35  0.0092 251  0.0031 33.37%

Incumbents: Agreeableness-Optimism

Applicants: Agreeableness-Optimism
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k N r s%oss N s’  %s%oes SE

Overall: Agreeableness-Ambition 10 1143 023 0.0181 114  0.0079 43.55%
Incumbents: Agreeableness-Ambition
Applicants: Agreeableness-Ambition

Overall: Conscientiousness-Optimism 15 11717 032 0.0102 781  0.0010 10.15%
Incumbents: Conscientiousness-Optimism 10 4537 042  0.0063 454  0.0015 23.86%
Applicants: Conscientiousness-Optimism 5 7180 0.26 0.0030 1436  0.0006 20.47%
Overall: Conscientiousness-Ambition 15 11717  0.38  0.0046 781  0.0009 20.77%
Incumbents: Conscientiousness-Ambition 10 4537 035 0.0074 454  0.0017 23.08%
Applicants. Conscientiousness-Ambition 5 7180 039 0.0018 1436  0.0005 27.13%
Overal: Optimism-Ambition 15 11717 056 0.0041 781  0.0006 14.70%
Incumbents: Optimism-Ambition 10 4537 0.56  0.0032 454  0.0011 32.88%
Applicants. Optimism-Ambition 5 7180 056 0.0047 1436  0.0003 6.98%

Note: k = number of studies; N = total sample size; r =wel ghted average observed correlation; soss = variance in observed

correlations; N = average study sample size; s’s = variance attributable to sampling error; % s®oss. SE = percentage of observed
variance attributable to sampling error; s = variance in corrected correlations; SD; = standard deviation of corrected correlations;
90% CV ower = Lower 90% credibility interval for corrected correlation; 90% CV yprer = Upper 90% credibility interval for corrected
correlation; Moderator t-test = t-test of sample type as a moderator of observed correlations. Each t-test represents a comparison of the
distribution of correlations between the line on which the t-test appears and the ensuing line. Subgroup anal yses were not conducted
for the following correlations due to an insufficient number (less than three) of applicant studies. Neuroticism-Ambition; Openness-
Optimism; Openness-Ambition; Agreeableness-Optimism; and Agreeableness-Ambition.
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Neuroticism-Extraversion 00115 011 -0.52 -0.24
Incumbents: Neuroticism-Extraversion 0.0028  0.05 -0.45 -0.31 0.01
Applicants. Neuroticism-Extraversion 0.0238 0.15 -0.61 -0.14
Overall: Neuroticism-Openness 0.0070  0.08 -0.21 0.01
Incumbents: Neuroticism-Openness 0.0129 0.11 -0.21 0.10 1.73
Applicants: Neuroticism-Openness 0.0014 0.04 -0.18 -0.07
Overall: Neuroticism-Agreeableness 0.0045 0.07 -0.35 -0.17
Incumbents: Neuroticism-Agreeableness 0.0043  0.07 -0.37 -0.20 1.14
Applicants. Neuroticism-Agreeableness 0.0039 0.06 -0.34 -0.14
Overall: Neuroticism-Conscientiousness 0.0011 0.03 -0.42 -0.33
Incumbents: Neuroticism-Conscientiousness 0.0005  0.02 -0.41 -0.35 0.49
Applicants. Neuroticism-Conscientiousness 0.0014 0.04 -0.43 -0.31
Overall: Neuroticism-Optimism 0.0099 -0.46 0.15 -1.08
Incumbents: Neuroticism-Optimism 0.0123 -0.37 0.16 -0.91 0.11
Applicants. Neuroticism-Optimism 0.0097  0.10 -0.60 -0.33



Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Neuroticism-Ambition 0.0087 0.09 -0.50 -0.25
Incumbents: Neuroticism-Ambition

Applicants. Neuroticism-Ambition

Overall: Extraversion-Openness 0.0022  0.05 0.13 0.26
Incumbents: Extraversion-Openness 0.0009 0.03 0.11 0.19 2.81
Applicants: Extraversion-Openness 0.0007 0.03 0.18 0.26
Overall: Extraversion-Agreeableness 0.0081  0.09 0.11 0.35
Incumbents: Extraversion-Agreeabl eness 0.0050  0.07 0.15 0.34 0.37
Applicants: Extraversion-Agreeableness 0.0104 0.10 0.07 0.38
Overall: Extraversion-Conscientiousness 0.0007  0.03 0.28 0.35
Incumbents: Extraversion-Conscientiousness 0.0012 0.04 0.28 0.37

Applicants. Extraversion-Conscientiousness 0.0002 0.01 0.29 0.34

Overall: Extraversion-Optimism 0.0015 0.04 0.60 0.70
Incumbents: Extraversion-Optimism 0.0009 0.03 0.60 0.68 0.27
Applicants. Extraversion-Optimism 0.0018 0.04 0.58 0.71
Overadl: Extraversion-Ambition 00120 011 0.34 0.64
Incumbents: Extraversion-Ambition 0.0141 0.12 0.34 0.67 0.46
Applicants: Extraversion-Ambition 0.0104 0.10 0.32 0.63
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Openness-Agreeableness 0.0012 0.03 0.04 0.13
Incumbents: Openness-Agreeableness 0.0034 0.06 -0.02 0.14 1.24
Applicants. Openness-Agreeableness 0.0000  0.00 0.09 0.09
Overall: Openness-Conscientiousness 0.0038 0.06 -0.09 0.08
Incumbents: Openness-Conscientiousness 0.0062  0.08 -0.15 0.06 1.88
Applicants: Openness-Conscientiousness 0.0007  0.03 -0.02 0.06
Overall: Openness-Optimism 0.0000  0.00 0.33 0.33
Incumbents: Openness-Optimism
Applicants: Openness-Optimism
Overall: Openness-Ambition 0.0077 0.09 0.13 0.38
Incumbents: Openness-Ambition
Applicants. Openness-Ambition
Overall: Agreeableness-Conscientiousness 0.0102 0.0 0.06 0.33
Incumbents: Agreeableness- 0.0078  0.09 0.11 0.34 0.98
Conscientiousness
Applicants. Agreeableness-Conscientiousness  0.0108  0.10 0.01 0.33
Overall: Agreeableness-Optimism 0.0061 0.08 0.24 0.47

Incumbents: Agreeableness-Optimism

Applicants. Agreeableness-Optimism
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Sample Type and Predictor Construct Pair s? SD, 90% 90%  Moderator
CViower CVupper t-test

Overall: Agreeableness-Ambition 0.0102 0.0 0.09 0.37
Incumbents: Agreeableness-Ambition
Applicants: Agreeableness-Ambition
Overall: Conscientiousness-Optimism 0.0091 0.0 0.19 0.45
Incumbents: Conscientiousness-Optimism 0.0048  0.07 0.32 0.51 451
Applicants: Conscientiousness-Optimism 0.0024  0.05 0.18 0.33
Overall: Conscientiousness-Ambition 0.0036  0.06 0.29 0.46
Incumbents: Conscientiousness-Ambition 0.0057  0.08 0.24 0.45 1.46
Applicants. Conscientiousness-Ambition 0.0013 0.04 0.34 0.45
Overadl: Optimism-Ambition 0.0035 0.06 0.48 0.64
Incumbents: Optimism-Ambition 0.0021 0.05 0.49 0.62 0.04
Applicants. Optimism-Ambition 0.0044  0.07 0.46 0.66
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I solating one personality inventory for each pair of personality constructs tended to
reduce the standard deviation of the corrected correlations. In the overall analyses that included
all personality inventories (Table 5), the average standard deviation of the corrected correlations
across 21 personality construct pairs was 0.14. When only the modal personality inventories
were included (Table 6), the average standard deviation of the corrected correlations across 21
personality construct pairs was 0.04. Sample type was tested as a moderator of all correlations
between personality constructs that contained at |east three studies in each subgroup, subject to
the constraint that sampling error did not account for 75% of the observed variance in the overall
correlations. Of the sixteen moderator tests conducted, there was evidence for sample type acting
as amoderator of four of these. The corrected correlation between Neuroticism and Openness
was stronger among applicants (r =-0.13, SD, = 0.04) than among incumbents (r =-0.06, SD, =
0.11); the corrected correlation between Extraversion and Openness was stronger among
applicants (r =0.22, SD, = 0.03) than among incumbents (r = 0.15, SD, = 0.03); the corrected
correlation between Openness and Conscientiousness was small and negative in incumbent
samples (r =-0.04, SD; = 0.08), whereas the same correlation was small and positivein
applicant samples (r = 0.02, SD; = 0.03). Finaly, the correlation between Conscientiousness and
Optimism was stronger (r = 0.42, SD; = 0.07) in the incumbent sample as compared to the
applicant sample (r = 0.26, SD, = 0.05).

Relying on subgroup correlations and average within group SD, values to test sample
type as amoderator would identify four additional correlations as being moderated by sample
type. Specifically, the following correlations would also be identified as being moderated by
sample type: Neuroticism-Agreeableness, Extraversion-Agreeableness, Extraversion-Optimism,
and Agreeabl eness-Conscientiousness. These moderating effects were small, with the magnitude
of the difference between groups ranging from 0.01 to 0.06.

To summarize the results to this point, it is evident that the overall estimates of the
operational validities are generally consistent with previous meta-anal ytic investigations (Table
3). The operational validities for personality inventories as predictors of performance rating
criteria suggest that there are some differencesin the criterion-related validities estimated in
incumbent and applicant studies (Table 4). Ten of 14 validity distributions demonstrated some
evidence of moderation by sample (either a statistically significant t-test or a difference between

the subgroup operational validity estimates accompanied by alower average SD, value between
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subgroups than in the overall analysis). In some of those cases, the correlations are stronger in
the incumbent studies (Single-stimulus measures of Neuroticism, Extraversion, Openness, and
Ambition), whereas in other cases, the relationship is stronger in applicant studies (Forced-
choice measures of Neuroticism, Extraversion, Openness, and Agreeableness, as well as single-
stimulus measures of Conscientiousness and Optimism). Finally, there is some evidence of
sample type moderating the correlations for half the pairs of personality constructs. Again this
evidence was a statistically significant t-test comparing the distribution of observed correlations
and/or different weighted average correlations between subgroups accompanied by an average of
the subgroup SD, valuesthat was lower than the overall SD, value. Some of the differences
between the incumbent and applicant correlations were small. The results from the simulation
study based on the meta-anal ytic correlation matrices provides a more clear indication of the
practical implications of the moderating effect of sample type.

Simulation Study

In order to test Hypotheses Two and Three, the meta-anal ytic correlation matrices were
used as input for two sets of simulation analyses. In both sets of simulation analyses, separate
correlation matrices were constructed based on applicant and incumbent parameter estimates
(criterion-related validities and inter-correl ations among personality constructs). The criterion-
related validities were taken from analysis of only studies that utilized a performance rating
criterion, whereas the inter-correl ations were taken from the analyses of studies that utilized the
modal personality inventory to measure each pair of constructs. As the correlations among
personality constructs were based on single-stimulus personality measures, the validities utilized
in these analyses were the criterion-related validity estimates for single-stimulus measures.

In the first set of simulations, a strict decision criterion was put in place for designating
sample type as a moderator of the correlation. Specifically, two conditions were necessary for
identifying sample type as a moderator of the population parameter. First, less than 75% of the
variance in observed correlations overall could be explained by statistical artifacts. Second, the t-
test result (reported in Tables 4 and 6) comparing the distribution of observed correlations across
sample type was required to be statistically significant. Unless both conditions were met, the
correlation was designated as not being moderated by sample type. If sample type was not
identified as a moderator, the overall population correlation was imputed in the correlation
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matrices for both incumbents and applicants. Of the 28 cellsin the correlation matrix (seven
validity estimates and 21 correl ations among predictor constructs), seven cells passed the strict
evidence test for sample type as amoderator. Three of these were criterion-related validity
estimates (Neuroticism, Extraversion, and Ambition) and four were inter-correlations among
personality constructs (Neuroticism-Openness, Extraversion-Openness; Openness-
Conscientiousness; and Conscientiousness-Optimism).

In constructing the correlation matrices that would be the input for the simulated data,
correlations corrected for measurement error in the criterion were entered as the criterion-rel ated
validity estimates. Weighted average observed correlations were entered as the correlations
between personality constructs. The correlation matrices used in the first set of simulation
analyses are presented in Table 7 below.

The second set of simulation analyses did not place any constraints on the identification
of sample type as amoderator. For every cell in the correlation matrix, the subgroup correlations
were entered, regardless of the evidence supporting moderation. Thus, the incumbent correlation
matrix was constructed by including all the incumbent subgroup correlations, and, the applicant
matrix was constructed by including all the applicant subgroup correlations. The only exceptions
to this rule were in the cases where an insufficient number of applicant studies existed. In these
cases, the overall estimate was imputed as both the incumbent and the applicant estimate. Table
8 presents the correlation matrices used in the second set of simulation analyses.

Table 7. Meta-anal ytic Correlation Matrices: Strict evidence of moderation

N E @) A C Opt Amb Ratings

Neuroticism -0.38  -0.13 -0.26 -0.37 -046 -0.38 -0.05
Extraversion -0.38 0.22 0.23 032 065 0.49 0.01
Openness -0.06 0.15 0.08 002 033 0.26 0.03
Agreeableness  -0.26 023 0.08 020 035 0.23 0.11
Conscientious -0.37 032 -0.04 0.20 0.26 0.38 0.13
Optimism -0.46 065 033 0.35 0.42 0.56 0.15
Ambition -0.38 049 0.26 0.23 038 0.56 0.02
Ratings -0.12 0.08 0.03 0.11 013 015 0.10

Note: Incumbent Correlations below diagonal; applicant correlations above diagonal. Valuesin
bold were identified as being moderated by sample type. N = Neuroticism; E = Extraversion; O =
Openness; A = Agreeableness; C = Conscientiousness; Opt = Optimism; Amb = Ambition.
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Table 8. Meta-analytic Correlation Matrices: All subgroups correl ations used regardless of

evidence of moderation

N E 0] A C Opt Amb Ratings

Neuroticism -0.38  -0.13 -0.24 -0.37  -047 -0.38 -0.05
Extraversion -0.38 0.22 0.22 032 065 0.48 0.01
Openness -0.06 0.15 0.09 002 033 0.26 -0.01
Agreeableness  -0.28 024  0.06 017 035 0.23 0.11
Conscientious -0.38 032 -0.04 0.23 0.26 0.39 0.17
Optimism -0.37 064 033 0.35 0.42 0.56 0.20
Ambition -0.38 051 0.26 0.23 035 056 0.02
Ratings -0.12 008 0.04 0.11 013 014 0.10

Note: Incumbent Correlations below diagonal; applicant correlations above diagonal. N =
Neuroticism; E = Extraversion; O = Openness; A = Agreeableness; C = Conscientiousness; Opt
= Optimism; Amb = Ambition.

Simulation Study Results: Strict evidence of moderation

Hypothesis two posited that regression equations derived from studies of job incumbents
would overestimate the predictive validity of personality inventories when implemented in
applicant settings. In order to test this hypothesis, it is necessary to derive aregression equation
from data based on job incumbents, and apply it to data from job applicants. The job incumbent
and job applicant datain the current analyses were simulated on the basis of the meta-analytic
correlation matricesin Table 7.

Howell (2003) has documented the procedures for generating data as if they were drawn
from a population with a designated correlation matrix. In the present case, 10,000 hypothetical
participants were generated. The generated data are scores on vectors representing each of the
seven personality variables and the performance ratings criterion and were generated so asto be
normally distributed with a mean of zero and a standard deviation of unity for each variable. In
the next step, these random normally distributed values are factor analyzed, eight factors are
extracted, and factor scores are saved for each participant. Subsequently, these factor scores are
post-multiplied by the Cholesky decomposition of the desired correlation matrix. The result of

this are normally distributed factor scores on each variable with correlations between factors as
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dictated by the meta-analytic estimates of the correlations.’® The data generation phaseis
conducted separately for both job incumbent and job applicant data. The SPSS command syntax
for the generation of simulated data based on the incumbent parameter estimates from Table 7 is
presented in Appendix A.

Prediction Model Using Incumbent Meta-Analytic Correlations: Strict moderation evidence

Using the simulated data, a regression equation was identified that combined the
personality constructsin order to predict the performance ratings criterion for the smulated
incumbents. This mirrors the situation in which a personnel psychologist has gathered data on
job incumbents, and is identifying a desirable way to weight and combine scores on those
predictors to predict performance for future job applicants. First, the outcome variable
representing the ratings criteria was regressed on the seven personality predictor variables. In the
seven-predictor case, the multiple R-value was 0.183 and the standard error of the estimate (root
mean square residual) was 0.983. The absolute values of the standardized regression coefficients
for four of the seven predictors were less than 0.05, and only one (Optimism) exceeded 0.10.

Inclusion of all personality predictors did not seem necessary or beneficial, so alternative
models with reduced numbers of predictors were examined. First, Extraversion, Openness, and
Agreeableness were eliminated from the prediction equation. This resulted in aregression
equation with amultiple R-value equal to 0.172 with a standard error of the estimate equal to
0.985. Next, Ambition was eliminated. There was no change in modé fit from the four-predictor
model. Neuroticism was eliminated next, and the resulting two-predictor model
(Conscientiousness and Optimism) had a multiple R equal to 0.167 with a standard error of the
estimate was equal to 0.986. This equation was selected as the final equation to interpret.
Inclusion of any additional predictors beyond Conscientiousness and Optimism did not seem to
be warranted. The maximum gain in explanatory power (DR) by adding any predictor above
Conscientiousness and Optimism was 0.01 (Agreeableness). The standardized regression
coefficients (as well as the zero-order correlation with the performance criterion) associated with

19 As acheck on the accuracy of this procedure and transcriptions completed during this
procedure, | generated bivariate correlation matrices from the simulated data. In all cases, the
correlation matrices computed on the basis of the smulated data matched the meta-anal ytic
correlations precisely.
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each predictor in the final two-predictor model are presented in Table 9.
Table 9. Regression Coefficients Associated with each Predictor in the Final Regression Mode!:

Incumbent data, strict moderation evidence

Predictor Construct Meta-Analytic Zero-order Standardized Regression
Correlation with Performance  Coefficient Associated with
Ratings Predictor
Conscientiousness 0.13 0.08
Optimism 0.15 0.12

Using Incumbent Model to Predict Performance of Applicants: Strict moderation evidence

The regression weights appearing in Table 9 (e.g., optimal weights) were then applied to
the corresponding personality scores for job applicants so asto predict job performance. Thisis
similar to the situation wherein job applicants have provided responses to personality test scales,
and those scores are combined and weighted to predict future performance using a prediction
equation developed on the basis of job incumbent data. A common technique used to assess the
quality of the prediction model isto correlate these predicted job performance scores with actual
performance scores obtained on the job at alater time. This cross-validation process can be
simulated in the present data by correlating the predicted job performance scores of the applicant
sample based on the incumbent prediction model with the actual performance scores generated
from the applicant meta-analytic correlation matrix. Hypothesis two predicted that the cross-
validation correlation would be lower than the multiple correlation coefficient for the incumbent
regression model, thereby indicating that the use of the incumbent model adversely affects the
utility of the selection battery. The cross-validation coefficient was 0.177, which is 6% larger
than the multiple R (0.167) value obtained in the incumbent data.

The cross-validation coefficient is usually smaller than the multiple R ssmply due to
sampling error. Sampling error is not an issue in our simulation given that there are 20,000 total
simulated individuals. Instead, the expectation was that the degradation of the cross validation
coefficient would be indicative of the problem of using an incumbent-derived equation to predict
the job performance of applicants. The final prediction model chosen on the basis of the

incumbent population parameter estimates included only Conscientiousness and Optimism as
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predictors of performance. The operational validity of neither Conscientiousness nor Optimism
was found to be moderated by sample type. The correlation between Conscientiousness and
Optimism was found to be moderated by sample type, though. The results suggest that the
correlation between Conscientiousness and Optimism is stronger in the incumbent data. Asa
result, less unique variance in performance is explained by Conscientiousness and Optimism in
the incumbent data. In the applicant data, thereis less overlap between Conscientiousness and
Optimism, and more unique variance in performance is accounted for. Examining the results
from a hierarchical regression analysis that includes only Conscientiousness and Optimism
makes this point very clear. Based on either the incumbent or the applicant data, when
performance is regressed on Conscientiousness, the resulting R-value is 0.13. In the incumbent
data, the incremental variance accounted for by Optimism, beyond that which is accounted for by
Conscientiousness, is DR = 0.037. In the applicant data, the incremental variance accounted for
by Optimism is DR = 0.047. For al intents and purposes, thisis a very small difference.
Nevertheless, the findings are in the opposite direction than had been hypothesized in Hypothesis
Two. Rather than overestimating the operational validity of a multiple predictor regression
equation applied to applicant data, incumbent based equations may be an underestimate of the
functional validity.

Based on thisinitial evidence, there is no support for Hypothesis Two. Recall, though,
that thisis based on the strict evidentiary standards for moderation. It is possible that when all
subgroup correlations are used in the data simulation phase, the conclusions drawn would be
very different. To investigate this possibility, the ssmulation anal yses were repeated using all
subgroup parameter estimates (Table 8).

Prediction Model Using Incumbent Meta-Analytic Correlations: All subgroup correlations

Aswith the “ strict evidence of moderation” simulation conducted above, the simulated
data was utilized to estimate a regression equation combining the personality constructs in order
to predict the performance ratings criterion for the simulated incumbents. The outcome variable
representing the ratings criterion was regressed on the seven personality predictor variables. In
the seven-predictor case, the multiple R-value was 0.179 and the standard error of the estimate
(root mean square residual) was 0.984. The absolute values of the standardized regression

coefficients for three of the seven predictors were less than 0.05, while none exceeded 0.10.
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Extraversion, Openness, and Ambition were eliminated from the subsequent model, due to the
very small regression coefficients associated with these predictors. The four-predictor
(Neuroticism, Agreeableness, Conscientiousness, and Optimism) model was examined, and the
resulting multiple R-value was equal to 0.177. Again, no predictor had an associated regression
coefficient with an absolute value greater than 0.10. The regression coefficients associated with
Agreeableness and Neuroticism were only 0.05, so Agreeableness and Neuroticism were
eliminated next. A two-predictor equation that included only Conscientiousness and Optimism
was examined and was selected as the final model, with a multiple R-value equal to 0.160. The
parsimony of this model was deemed to outweigh the small gain in predictive value that would
be gained by including Neuroticism, Agreeableness, or both Neuroticism and Agreeableness.
The standardized regression coefficients associated with each predictor in the final two-predictor
model are presented in Table 10.

Table 10. Regression Coefficients Associated with each Predictor in the Final Regression Model:

Incumbent subgroup correlations

Predictor Construct Meta-Analytic Zero-order Standardized Regression
Correlation with Performance  Coefficient Associated with
Ratings Predictor
Conscientiousness 0.13 0.09
Optimism 0.14 0.10

Using Incumbent Model to Predict Performance of Applicants: All subgroup correlations

The regression weights appearing in Table 11 (e.g., optimal weights) were then applied to
the corresponding personality scores for job applicants so asto predict job performance. As
noted above, this anal ogizes the situation wherein job applicants have provided responses to
personality test scales, and those scores have been combined and weighted to predict future
performance using a prediction equation developed on the basis of job incumbent data. To assess
the quality of the prediction model, simulated job applicants' predicted job performance scores
based on the incumbent prediction model were correlated with the actual performance scores

generated from the applicant meta-analytic correlation matrix. The cross-validation coefficient
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was 0.234, which is 46% larger than the R (0.160) value obtained in the incumbent data.

Once again, the reason that the cross-validation coefficient islarger than the
developmental equation R isthat the data are known to be drawn from different populations (as
opposed to representing two samples drawn from a single population), and, the parameter
estimates of interest differ across those populations. First, the operational validity estimates for
the predictors captured in the incumbent analysis (Conscientiousness and Optimism) are higher
in the applicant population. As shown in Table 9, the operational validity estimates of
Conscientiousness and Optimism were 0.13 and 0.14 in the incumbent sample and were 0.17 and
0.20 in the applicant sample. In addition, the correlation between Conscientiousness and
Optimism was lower in the applicant data as compared to the incumbent data. These two factors
combined assured that more unigue variance in performance would be accounted for in the
applicant data.

The evidence from the two cross-validation analyses (e.g., the cross-validation based on
the strict moderation evidence and that based on full subgroup correlation matrices) does not
support Hypothesis Two. In the strict moderation evidence example, the incumbent multiple R
was a dight underestimate of the cross-validation coefficient when the incumbent based equation
was applied to simulated applicant personality scores. In the full subgroup correlations analysis,

the incumbent derived equation R was a substantial underestimate of the cross-validation index.

Prediction Model Using Applicant Meta-Analytic Correlations

The primary purpose of this study was, in regards to personality measures, to assess the
interchangeability of regression weights derived from incumbent samples versus regression
weights derived from applicant samples. In retrospect, Hypothesis 2 and its reliance on the cross-
validation coefficient is not a complete test of the argument that sample type moderates the
validity/utility of personality predictors. The cross validation approach does not address the issue
of whether or not personality tests are more or less predictive when based on applicant samples
versus incumbent samples. In part, this question was addressed via comparison of the bivariate
validity coefficients. However, it is possible that results based on regression analyses would
differ from those based on bivariate estimates alone. To test this more complete notion of
interchangeability, | compared the prediction model derived from the applicant meta-analytic

correlations to those derived from the incumbent samples. This was done using the applicant
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correlations from the meta-anal ytic matrix requiring a significant t-test to conclude that sample
type moderates the correlations (see Table 7). In addition, this was repeated using all applicant
subgroup correlationsin Table 8.

As with the ssmulated incumbent data, the seven-predictor model was examined first. For
the simulations based on the “ strict evidence of moderation” correlations, the seven-predictor
model yielded amultiple R equal to 0.250 (standard error of the estimate = 0.969). Openness (b
= 0.00), and Agreeableness (b = 0.06) did not appear to add meaningful variance to the other
predictors, and were eliminated from the next model. In addition, there was some evidence of
multicollinearity involving Extraversion and Optimism. The evidence of multicollinearity was
based on large variance proportions associated with the largest condition indices. Although none
of the condition indices were “large” according to the rules of thumb presented by Pedhazur
(1997; p. 305), it was noteworthy that both Optimism and Extraversion did have large variance
proportions associated with the largest condition index. As Optimism was related to performance
whereas Extraversion was not, Extraversion was eliminated from subsequent analyses. The four-
predictor model including Neuroticism, Conscientiousness, Optimism, and Ambition yielded a
multiple R equal to 0.212 (standard error of the estimate = 0.977). In addition, the high
correlation between Optimism and Ambition (r = 0.56) and the finding that Optimism appeared
to suppress irrelevant variance in Ambition appeared problematic. Specifically, the operational
validity of Ambition wasr = +0.02, whereas the regression coefficient associated with Ambition
was b =-0.13. Further, Optimism and Ambition had variance proportions greater than 0.50
associated with the largest condition index. Removing Ambition decreased the multiple R-value
to R = 0.184, but this result seemed more tenable than the results that included Ambition.
Finally, there was a similar concern in connection with Neuroticism. That is, the operational
validity of Neuroticism wasr = -0.05, whereas the regression coefficient associated with
Neuroticism was b = +0.06. The correlation between Neuroticism and Optimism wasr = -0.46,
and Neuroticism and Optimism both has variance proportions greater than 0.50 associated with
the largest condition index. Omitting Neuroticism from the final model resulted in atwo-
predictor model consisting of Conscientiousness and Optimism, with amultiple R = 0.177. The
meta-analytic correl ations between each of these personality constructs and job performance, as

well as the standardized regression coefficient associated with each, are presented in Table 11.
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Table 11. Regression Coefficients Associated with each Predictor in the Final Regression Model:
Applicant data

Predictor Construct Meta-Analytic Zero-order Standardized Regression
Correlation with Performance  Coefficient Associated with
Ratings Predictor
Conscientiousness 0.13 0.10
Optimism 0.15 0.13

The results are effectively the same as those reported above when the incumbent-derived
prediction equation was applied to the applicant data. In comparison to the incumbent based
prediction equation (see Table 9), the same predictors are included, and, again, the magnitude of
the multiple R is dlightly larger (0.177 in the applicant data, 0.167 in the incumbent data). There
isadlight difference in the magnitude of the regression coefficients associated with each
predictor. The reader is reminded that the only relevant difference between the incumbent
correlations and the applicant correlations in this strict evidence analysisisin the correlation
between Conscientiousness and Optimism. In the incumbent data, these predictors were more
strongly related, and as aresult, including only Conscientiousness and Optimism in the
incumbent prediction model accounted for less unique variance in performance than when these
two predictors were included in the applicant model.

Finally, aprediction model based on all applicant subgroup parameter estimates (Table 8)
was derived. The seven-predictor model was examined first, yielding amultiple R equal to 0.341
(standard error of the estimate = 0.940). Once again, the results were somewhat suspect. First,
the high correlation between Extraversion and Optimism appeared to cause multicollinearity in
the data, as each of these predictors had variance proportions greater than 0.40 associated with
the largest condition index. Removing Extraversion and examining the six-predictor model
revealed asimilar state of affairsinvolving Optimism and Ambition (variance proportions
greater than 0.50 associated with the largest condition index). Eliminating Ambition revealed
that in the five-predictor model (Neuroticism, Agreeableness, Openness, Conscientiousness, and
Optimism), Neuroticism and Optimism shared large variance proportions with the largest
condition index. As aresult, Neuroticism was eliminated, and this appeared to resolve problems

of multicollinearity in the data.
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The four-predictor model (Agreeableness, Openness, Conscientiousness, and Optimism)
had amultiple R = 0.247, and a standard error of the estimate = 0.969. Agreeableness had a weak
regression coefficient associated with it, and was removed from the model. In turn, Openness did
not appear to add much explanatory power above and beyond the parsimonious two-predictor
model that contained only Conscientiousness and Optimism. The DR = 0.011 when Openness
was added to Conscientiousness and Optimism. The prediction equation that included only
Conscientiousness and Optimism had a multiple R equal to 0.234 and a standard error of the
estimate equal to 0.972. The zero-order correlations and the regression coefficients associated
with each predictor are presented in Table 12.

Table 12. Regression Coefficients Associated with each Predictor in the Final Regression Model:

Applicant subgroup correlations

Predictor Construct Meta-Analytic Zero-order Standardized Regression
Correlation with Performance  Coefficient Associated with
Ratings Predictor
Conscientiousness 0.17 0.13
Optimism 0.20 0.17

In comparison to the incumbent prediction model (Table 12), the applicant prediction
model includes identical predictors. Moreover, slightly more variance in job performanceis
accounted for in the applicant data (R = 0.234) than in the incumbent data (R = 0.160). Again,
thisisdue in part to the finding that in the population of applicant data, Conscientiousness and
Optimism are each more strongly related to performance, while being less strongly related to

each other.

Summary of Results: Comparison of prediction models

The direct comparison of regression models suggests that while sample type does act as a
moderator of regression models for personality predictors, the results are not as had been
anticipated. When data were ssimulated on the basis of incumbent-derived population parameter
estimates, and a prediction equation relating personality predictors to occupational performance
was estimated on the basis of that data, the resulting R was smaller than what would be expected
based on data simulated from applicant population parameter estimates. This underestimation of
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the applicant validity held true in two different cases. When a statistically significant t-test was a
prerequisite for designating sample type as a moderator of any population parameter estimate in
the correlation matrix, regression analyses and cross-validation of those regression results
revealed that incumbent-based data underestimated applicant validity. Similarly, when all
subgroup population parameter estimates were imputed in the correlation matrix (regardless of
the statistical significance test for moderation by sample type), regression analyses and cross-
validation of those regression results revealed that incumbent-based data underestimated
applicant validity.

Utility Analyses

Based on the results pertaining to Hypothesis Two, it is known that Hypothesis Threeis
not supported. Incumbent regression equations do not appear to overestimate applicant validity,
and therefore, they will not overestimate utility. Nevertheless, the degree of underestimation will
be examined by applying the results from the above regression analyses in a Brogden-Cronbach-
Gleser utility model of the financial utility gain. Two sets of utility analyses were conducted.
First, the results of the cross-validation estimates based on the strict evidence of moderation data
were used. This data included the incumbent multiple R-value of 0.167 and the applicant cross-
validation estimate of 0.177. Second, the results of the subgroup correlations were used. These
values included the incumbent multiple R-value equal to 0.160 and the applicant cross-validation
index (R =0.234).

Selection ratios ranging from 10% to 90% were examined. The number of assumed
applicants tested was maintained at 100. In addition, SDy and cost per applicant are held
constant. Finally, tenure is held constant at one year. Results are presented in Table 13.

The magnitude of the underestimation of the financial gain is nearly equal to the
underestimation of the R-value, regardless of the selection ratio.

Next, the results from the subgroup correlations cross-validation anal yses were
investigated. The incumbent multiple R-value was equal to 0.160 and the applicant cross-
validation index R = 0.234. Aswith the utility analyses for the strict moderation data presented
in Table 13, selection ratios ranging from 10% to 90% were examined. Once again, the number
of applicants tested was maintained at 100, SDy was set equal to $28,320, and cost per applicant

was set at $12.00. Tenure was held constant at one year. The results of this analysis are presented
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in Table 14.
Table 13. Utility Estimates Derived from Strict Evidence of M oderation Analyses

F I DU: Incumbent DU: Actual %

Estimate Underestimation
0.10 0.18 $81,801 $86,771 5.73%
0.20 0.28 $131,206 $139,135 5.70%
0.30 0.35 $163,239 $173,086 5.69%
0.40 0.39 $181,518 $192,460 5.68%
0.50 0.40 $187,477 $198,775 5.68%
0.60 0.39 $181,518 $192,460 5.68%
0.70 0.35 $163,239 $173,086 5.69%
0.80 0.28 $131,206 $139,135 5.70%
0.90 0.18 $81,801 $86,771 5.73%

Note: F = Selection Ratio; | = Normal curve ordinate at Selection Ratio; DU: Incumbent
Estimate is the estimated dollar value gain based on the incumbent estimated R = 0.167; DU:
Actual isthe estimated dollar value gain based on the cross-validation coefficient when the
incumbent prediction equation is applied to applicant personality scores, and cross-validated
against actual (ssmulated) applicant performance scores (R = 0.177). % Underestimation is the
magnitude of the incumbent utility underestimation of the applicant utility estimate. Number of
applicantsisfixed at 100; SDy isfixed at $28,320; per applicant testing cost is fixed at $12.
Once again, the magnitude of the underestimation of the financial gainis nearly equal to
the underestimation of the R-value, regardless of the selection ratio. The results are more
dramatic than in the strict evidence case, and suggest that incumbent based prediction equations
can substantially underestimate the actual utility of personality inventories. Under the conditions
investigated here, a selection ratio of 50% would result in an estimated economic utility gain that
was $75,697 less than the actual gain. Aswas discussed above, the underestimation is due
largely to the fact that sample type moderates the operational validity of Conscientiousness and
Optimism, such that these personality attributes are more strongly related to performancein
applicant samples. And, there is less apparent overlap in the measurement of Conscientiousness

and Optimism in applicant as opposed to incumbent samples.
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Table 14. Utility Estimates Derived from Subgroup Correlations

F I DU: Incumbent DU: Actual %

Estimate Underestimation
0.10 0.18 $78,322 $115,101 31.95%
0.20 0.28 $125,656 $184,327 31.83%
0.30 0.35 $156,346 $229,212 31.79%
0.40 0.39 $173,860 $254,825 31.77%
0.50 0.40 $179,569 $263,174 31.77%
0.60 0.39 $173,860 $254,825 31.77%
0.70 0.35 $156,346 $229,212 31.79%
0.80 0.28 $125,656 $184,327 31.83%
0.90 0.18 $78,322 $115,101 31.95%

Note: F = Selection Ratio; | = Normal curve ordinate at Selection Ratio; DU: Incumbent
Estimate is the estimated dollar value gain based on the incumbent estimated R = 0.160; DU:
Actual isthe estimated dollar value gain based on the cross-validation coefficient when the
incumbent prediction equation is applied to applicant personality scores, and cross-validated
against actual (simulated) applicant performance scores (R = 0.234). % Underestimation is the
magnitude of the incumbent utility underestimation of the applicant utility estimate. Number of
applicantsisfixed at 100; SDy isfixed at $28,320; per applicant testing cost is fixed at $12.

Aswith Hypothesis Two, there is no support for Hypothesis Three. The findings from
both the strict evidence of moderation analyses and the analyses of all subgroup correlations
suggest that incumbent derived equations will underestimate the actual utility gain observed in

practice (when tests are used to select among applicants).

Summary of Results

The results indicate that there is mixed support for Hypothesis One: some of the bivariate
validity estimates from incumbent studies differ from those estimated on the basis of job
applicant studies. Hypotheses Two and Three were not supported: incumbent derived equations
do not appear to overestimate the overall validity (multiple R) or utility of personality testsin
applicant settings. Instead, incumbent studies appear to underestimate the validity and utility of

personality tests when used in personnel selection.
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Chapter Five: Discussion

The discussion of the results from the current investigation is organized to present first a
resolution of the Hypotheses. Next, some limitations of the current study are brought to the
reader’ s attention, and, to the extent possible, these limitations are addressed. Next, a general
discussion of the implications of the results for present employee and job applicant validation
studiesis presented. Thisis followed by a discussion of some noteworthy operational validity
estimates discovered in the present investigation, again with an eye toward implications for the
use of personality tests in personnel selection. Finally, some avenues for future research are

introduced.

Resolution of Hypothesis One

Hypothesis one posited that criterion-related validity estimates would differ as a function
of the sample type (job-incumbent versus job-applicant) utilized in the validation studies.
Resolution of this hypothesis relies primarily on the meta-analysis of studies that used
performance ratings as the criterion (Table 4). Although the overall analysis would contain more
studies and alarger total sample size, it was decided that controlling the potential confound
between sample type and criterion type was worth the omission of those studies that did not
include aratings criterion.

Based on the statistical significance tests of differences according to sample type, five of
the 12 distributions of observed criterion-related validities were found to be moderated by test-
taking status (incumbent versus applicant). Specificaly, the criterion-related validities of single-
stimulus measures of Neuroticism, Extraversion, and Ambition differed by sample type, while
the criterion-related validities of forced-choice measures of Neuroticism and Extraversion varied
by sample. Note that the incumbent estimate of the operational validity of single-stimulus
measures of Extraversion is eight times greater than the corresponding applicant estimated
operational validity. And, the incumbent validity estimate for single-stimulus measures of
Ambition isfive timeslarger as the corresponding applicant estimate. However, because the
validity of single-stimulus measures of Extraversion and Ambition are so low (operational
validity estimates equal to or lessthanr = 0.10), their overestimation of the applicant operationa
validity is scantly worth concern. With regard to forced-choice measures of Extraversion, the
operational validity estimate is based on only four studies with atotal sample size of 621. As
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such, it would be imprudent to place too much faith in this estimate.

According to the statistical significance test of moderation of validity, with the further
constraints that the differences: a) would likely be considered practically meaningful; and, b)
were based on total sample sizes of at least 1,000 individuals in each subgroup, Hypothesis One
is supported for one of the fourteen (seven predictor constructs by two scale types) possible
between group comparisons (the criterion-related validity of single-stimulus measures of
Neuroticism). The incumbent and applicant operational validity estimates for single-stimulus
measures of Neuroticismwerer =-0.12 (SD,; =0.16) andr =-0.05 (SD; = 0.10), respectively.
A difference of this magnitude would be considered small according to commonly referenced
interpretations of effect sizes (e.g., Cohen, 1992; p. 157). Of the other thirteen validity
distributions, subgroup analyses were not conducted for two of these (due to an insufficient
number of studies), seven were found not to be moderated by sample type, and four were
moderated by sample type but do not exhibit practically meaningful differences or are based on
too few studiesto draw concrete conclusions.

Considering subgroup operational validities and SD, values, in addition to significance
tests of sample type as a moderator of the criterion-related validity, Hypothesis One is further
supported for single-stimulus measures of Openness, Conscientiousness and Optimism, and
forced-choice measures of Openness. Single-stimulus measures of Conscientiousness and
Optimism were each more strongly related to performance in applicant (as opposed to
incumbent) samples. In both cases, the differences were quite small: Conscientiousness
incumbent and applicant operational validitiesr =0.13 (SD, =0.14) andr = 0.17 (SD, = 0.02),
respectively; Optimism incumbent and applicant operational validitiesr = 0.14 (SD, = 0.11) and
r =0.20 (SD; = 0.09), respectively.

To be sure, there was some evidence of sample type as a moderator for 10 of the 14
criterion-related validities examined here. The only four validity estimates with no documented
evidence of moderation according to sample type were forced-choice measures of
Conscientiousness, Ambition and Optimism (moderation tests were not able to be conducted),
and single-stimulus measures of Agreeableness. All other validities presented evidence of
moderation via the t-test, the inspection of subgroup validities and SD, values, or both of these
conditions. Of the 10 moderated validities, though, five were so small in both subgroups

(absolute values of the operational validity estimates less than or equal to 0.10) that they would
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not warrant concern (these included single-stimulus measures of Extraversion, Openness, and
Ambition, and forced-choice measures of Neuroticism and Agreeableness). Of the remaining
five, two were based on too few studies (k < 5) and participants (N < 625) in the applicant
subgroup to justify firm conviction in the results. Of the remaining three, single-stimulus
measures of Neuroticism were more strongly related to performance in incumbent samples,
while single-stimulus measures of Conscientiousness and Optimism were more strongly related
to performance in applicant samples.

In short, Hypothesis One is supported as sample type demonstrates evidence of
moderating 10 of 14 possible validity distributions. However, the direction of the moderating
effect varies, with some validity estimates being stronger in incumbent samples, and other
validity estimates being stronger in applicant samples. And, the magnitude of the both the
operational validity estimates as well as the between-sample type differences in the operational
validity estimates were generally small. Aswas mentioned earlier, though, small statistical
differences can be practically meaningful. If ahiring organization cal culates an economic utility
estimate based on an assumed validity of r =-0.12 (incumbent operational validity for single-
stimulus measures of Neuroticism), when the actual operational validity of the measure when
used with job applicantsisr =-0.05, this organization will have overestimated utility by
approximately 140%. From this perspective, small validity differences would likely be

practically important differences.

Resolution of Hypotheses Two and Three

Hypotheses two and three posited that present-employee validation studies would
overestimate the cross-validation coefficient and utility for personality measures when an
incumbent-based prediction equation was applied to applicant data. These hypotheses were not
supported. Based on the strict requirement of statistically significant differences between sample
type in the estimates of criterion-related validities and correlations between predictor constructs,
the selected prediction equation based on the incumbent data is smaller (by approximately 6%)
than the cross-validation R when applied to applicant data. In turn, the estimated utility gain
from the use of personality tests was also approximately 6% lower based on the incumbent data.
When all subgroup estimates of validities and predictor inter-correl ations were used, the
incumbent prediction equation is smaller than the cross-validation R by approximately 30%. Asa
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consequence, the utility gain was also 30% lower than what would be expected when personality
tests are used in applicant settings.

Hypotheses two and three were based largely on the assumption that the pattern of
correl ations between personality constructs would diverge between incumbent and applicant
samples. This has been a question of some interest lately (Smith et al., 2001; Ones &
Viswesvaran, 1998, p. 252; Weekley, Ployhart, & Harold, 2003). Despite the lack of support for
Hypotheses Two and Threg, it isinstructive to examine the pattern of inter-correlations among
personality traits, and sample type as a moderator of those correlations.

Focusing on the inter-correl ations among constructs when measured by the modal scales
used in studies that reported a correlation for a given pair of constructs (Table 7), the answer to
this question seems to be that sample type generaly has avery small moderating effect on the
correl ations between personality constructs. Based on the strict evidence requirement of a
statistically significant t-test, four of the 16 correlations that could be tested for moderation were
found to be moderated by sample type. Aside from the tests of statistical significance, the
potential moderating effect of sample type was examined by inspecting the subgroup corrected
correlations and standard deviations of the corrected correlations. Again, if the corrected
correlations differed and the averaged subgroup SD, was less than the overall SDy, it was
concluded that sample type was a moderator of the correlations between personality traits. Using
this guideline, sample type was identified as a moderator in eight of 16 instances. The magnitude
of the differences was very small (an absolute difference of 0.05 or less) in three of the eight
cases, and ranged from 0.06 to 0.10 in four cases. Thereis only one correlation between
personality traits that appears to be moderated by sample type to an appreciable degree
(difference greater than 0.10) and is based on meta-anal ytic samples of at least 1,000 participants
in each subgroup. Thisisthe correlation between Conscientiousness and Optimism (stronger
relationship in the incumbent group; see Table 6).1

1| also dis-aggregated the construct level correlation between Conscientiousness and Optimism
as measured by the CPI into two scale level correlations. This analysis seems to weaken the case
for sample type as a meaningful moderator of the personality trait inter-correlations. The
weighted mean correlation between Achievement via Conformance (Conscientiousness) and
Well-being (Optimism) wasr = 0.47 for incumbents and r = 0.44 for applicants. The weighted
mean correlation between Achievement via Conformance and Self-acceptance (Optimism) was r
=0.19 for incumbents and r = 0.20 for applicants. In the meta-anal ytic results, the construct level
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Overall, the evidence suggests that sample type does not moderate personality trait inter-
correlations to any meaningful degree. On the other hand, it should be pointed out that the
inventory used to operationally define personality traits (e.g., Neuroticism, Extraversion,
Ambition) does influence the resulting correlations between constructs. For example, the sample
weighted observed correlation between Openness to Experience and Conscientiousness in the
current base of studiesis, aternatively, r = 0.34 (Goldberg' s big five markers), r = 0.01 (Hogan
Personality Inventory), and r = -0.02 (NEO-FFI). Similarly, the sample weighted observed
correlation between Extraversion and Conscientiousnessiis, alternatively, r = 0.32 (NEO-FFI), r
=0.21 (Cdifornia Psychological Inventory), and r = 0.00 (16PF).

In addition to the belief that inter-correlations among personality traits would differ by
sample type (which they ostensibly do not), it was assumed that those differences would matter
in the multivariate prediction equation. Not only do the inter-correlations generally not differ by
much, but even if they did, they would not matter in the general case. Thisis because most
predictors are not related to performance, and therefore are not included in the prediction
eguation. Initially it seemed as though the correlation between Conscientiousness and Optimism
would present cause for concern. These two traits are related to performance, and it appeared that
the correlation between Conscientiousness and Optimism was moderated by sample type.
However, as noted in Footnote 11, this was due to the fact that the Ellingson et al. (2001) did not
include Well-being as an operational measure of Optimism. As such, there is no consequential
evidence of inflated overlap between trait measures in applicant settings, and therefore, thereis
no evidence that applicant personality profiles will account for diminished unique variance in

occupational performance.

Limitations

There are anumber of limitations from this study that should be addressed before

attempting to draw firm conclusions regarding present-employee and job-applicant validation

correlations differ by sample type because of the operational definition of Optimism in the
Ellingson et a. (2001) study. Specifically, Ellingson et a. (2001) used the CPl Well-being scale
to separate their sample into high and low socially-desirable responding. As such, the estimate of
the correlation between Conscientiousness and Optimism from the two large samples in that
study were based solely on the correlation between Achievement via Conformance and Self-
Acceptance. Thisled to adownwardly biased estimate of the Conscientiousness-Optimism
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samples. First, anumber of possible confounds exist that have not been controlled. For example,
there isthe possibility of differential publication bias according to sample type, such that authors
might be less likely to publish studies that have failed to find support for personality measures as
predictors of performance in applicant settings. This could happen if the host organization did
not wish to publish the fact that an employment tool they had used was not related to
performance. The result of such differential suppression of negative results would be upwardly
biased estimates of the operational validity in applicant settings. In an attempt to alleviate this
concern, an effort was made to obtain unpublished doctoral dissertations, conference
presentations, and raw data from researchers and testing specialists. This certainly would not, in
and of itself, guarantee that null or unimpressive results would be equally likely to surface,
regardless of sampletype. Still, based on the findings that in some cases the incumbent validity
estimates exceeded the applicant validity estimates, while in other cases the applicant validity
estimates were higher, it does not appear that poor results from applicant studies have been
universally suppressed at a differential rate than those from incumbent studies.

There are other confounds that may exist, though. Some of these are speculative, while
others are known to be present in the existing data. For example, applicant validation studies
have historically been viewed as more scientifically rigorous than incumbent validation studies
(Guion, 1998). If aresearcher or organization is willing to expend the additional time, effort, and
money to conduct an applicant-based validation study, it might also be true that they would
devote more time and effort into: @) conducting ajob analysis; b) linking the job requirements to
personal dispositions that would likely be related to success; ¢) identifying and considering
aternative predictor measures, and d) developing areliable criterion measurement system. If any
or all of these were true, the likely result would be more favorable results in applicant studies.
Again, though, this does not appear to be a problem that influenced the resultsin a universal
manner, as evidenced by the fact that applicant validity estimates were not uniformly stronger
than incumbent validity estimates.

It is possible to determine the number of additional studies averaging a zero correlation
that would be needed to decrease the meta-anal ytic estimate to a specified value. This number is
known as the Failsafe N (Hunter & Schmidt, 1990). Two correlations of particular interest are

correlation in the applicant sample.
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the applicant validity estimates for single-stimulus measures of Conscientiousness and
Optimism. In order to eliminate potential concern over differential suppression of null results
according to sample type, afailsafe N analysis was conducted. This was done by computing the
number of studies averaging a correlation of zero between Conscientiousness (Optimism) and
rated job performance that would be needed to lower the meta-analytic observed validity
estimate for applicants to equal the meta-analytic observed validity estimate for incumbents. The
number of applicant studies of Conscientiousness averaging null results that would be needed to
lower the applicant estimate to the incumbent estimate is seven, while four applicant studies
averaging null results for Optimism would bring the applicant Optimism validity estimate in line
with the incumbent Optimism validity estimate.

Often failsafe N analyses are conducted to demonstrate that an improbable number of
studies averaging null results would have to exist before there would be concern that the meta-
analytic results were unduly influenced by biased availability of studies. For example, in the
Ones et a. (1996) meta-analysis of the relationships between social desirability and the big five,
they found that atotal sample size of 388,244 cases (1,261 studies) averaging null results would
need to exist for the true correlation between social desirability and Emotional Stability to be
lowered fromr =0.37tor =0.10. It isreasonable to conclude in their case that the required
studies with null results simply would not exist. The same conclusion can not be reached in the
current analysis:. one would be hard-pressed to make the claim that there are not four studies of
Optimism (and seven studies of Conscientiousness) that have been conducted in applicant
settings that resulted in an average zero correlation with rated job performance. As such, it
should be borne in mind the observed moderating effects of sample type on Conscientiousness
and Optimism validity estimates of single-stimulus measures uncovered in thisinvestigation
could be overturned by a handful of studies.

More confidence can be placed in the moderating effect of sample type as a moderator of

the criterion-related validity of single-stimulus measures of Neuroticism. Specifically, 14

applicant studies averaging r = —0.17 (the correlation at the 80™ percentile of obtained applicant
studies) would need to be uncovered for the applicant validity estimate to match the incumbent
validity estimate of single-stimulus measures of Neuroticism.

An additional confound isthat of the specific personality inventory chosen. While this
issue was addressed in part by conducting a hierarchical moderator analysis that crossed scale
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type (single-stimulus versus forced-choice) with sample type, the possibility remains that within
scale type, there might be widespread utilization of some measures in applicant settings, whilein
incumbent settings other inventories might be more prevalent. Indeed, the example given earlier
remains arelevant case in point. The MMPI (a single-stimulus measure) is popular in applicant
(but not incumbent) settings, while the NEO-PI-R (also a single-stimulus measure) is widespread
in incumbent (but not applicant) settings. The potential for one of these two measures being more
strongly related to occupational performance is a confound left uncontrolled in the current
analyses.

A final confound raised here is occupation. It is possible that some occupations are more
likely to be included in applicant studies while others may be more commonly studied as
incumbents. A case in point is protective service occupations (law enforcement, security guards,
and firefighters). Samples of protective service employees comprised 31% of the applicant
validation studies for Neuroticism. Protective service occupations made up only 6% of the
incumbent validation studies for Neuroticism. If criterion-related validity were related to
occupational representation, this would also be a source of biasin the current results.

These criticisms could be countered if the SD;, values within each subgroup were zero or
near zero. If there were no true variance in the subgroup validities, then scale type or occupation
as confounding sources of variance would be moot criticisms. While the SD, values are greater
than zero in most subgroup conditions, the SD, value is near zero in one critical subgroup:
single-stimulus measures of Conscientiousness in the Applicant condition. So, while the
presence of unknown substantive moderators could yield an incumbent validity estimate for
single-stimulus measures of Conscientiousnessaslow asr =-0.05or ashighasr = 0.31 (90%
confidence limits), the applicant validity would be anticipated to range fromr =0.14tor = 0.19.
This reveal s that there may be cases when the incumbent-based study would overestimate the
applicant validity of single-stimulus measures of Conscientiousness. These cases would be in the
minority, though.

Aside from these (as well as other, unmentioned) confounds, a further limitation of this
study is that the criterion was ratings of overall job performance. This was selected in an effort to
control for criterion as a confound, and because it was the most commonly utilized criterion.
Personality measures might be better suited as predictors of specific components of performance,
though (Borman & Motowidlo, 1997; J. Hogan & Holland, 2003). The current study is not able
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to address whether or not incumbent based studies would overestimate applicant criterion-rel ated
validities when predictor and criterion measures are conceptually aligned. Barrick, Stewart, and
Piotrowski (2002) argued that status striving would act a mediating variable linking personality
to performance. One possibility isthat Ambition would predict status striving. If so, the question
remains as to whether or not incumbent validation studies provide an accurate representation of
the applicant criterion-related validity for conceptually aligned predictors and criteria (such as
Ambition and status attained in the organization).

Finally, because not all data were reported in each study, a number of liberties were taken
with some of the studies included in these meta-anal yses. Some of the correlations among
personality constructs were based on reproduced correlations. And, some of the composite score
correlations were based on intra-composite correlations that were imputed from other studies. In
order to assure that such correlations did not have an undue influence on the results, observed
correlations were examined for outliers. None of the studies that were the subject of these

permissive decisions was identified as outliersin their distributions.

Present-employee and Job-applicant Samples

One of the foremost implications of the results of this study is that samples of job
incumbents seem to provide a reasonable proxy for job applicantsin validation studies of
personality tests. When differences in the validity and trait inter-correlations were observed, they
were generally small. Confidence in the generalizability of the findings from the trait inter-
correlation estimates is bolstered by the fact that the correlations reported in Table 6 represent
five different personality inventories (16PF, CPI, HPI, NEO-FFI, and NEO-PI-R).

The small and sparse differences between samples on criterion-related validity estimates,
combined with the small differences between samples on trait inter-correlations combine to
reveal that incumbent based prediction equations do not overestimate the cross-validation
coefficient or utility when incumbent equations are applied to applicant data.

It seems pertinent to offer a potential explanation for some findings that appear to be
conflicting. Incumbents and applicants have been shown to exhibit mean-level differencesin
personality attributes (Birkeland et al. 2003; Heron, 1956; Hough, 1998b; Robie et al., 2001;
Rosse et al. 1998). However, the inter-correl ations among personality traits and the higher-order
factor structure do not differ by sample type (current study; Smith et al., 2001). Nor do the
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criterion-related validities differ by sample type (current study). It seems peculiar that the means
would be markedly influenced by testing circumstances, yet, the correlations with other attributes
and external criteriawould be unaffected. The most commonly advanced explanation for why
increased socially desirable responding would not lead to a degradation in the validity (criterion-
related or construct-oriented) of personality measuresis that offered by Hogan (1983). As
outlined in Chapter Two of this report, Hogan' s theory suggests that personality test responses
areaform of social communication where the test-taker presents an identity, informing the test-
interpreter how he or she would like to be regarded. Furthermore, test-takers are thought to claim
an identity that they would sustain on the job. Individuals who are able to adopt an appropriate
identity (or role) during the test-taking process might also adopt a successful role on the job.
Although the current study does not offer any process oriented data that can confirm or refute
this explanation, it remains the explanation offered by most researchers that study applicant
personality profiles (Ones & Viswesvaran, 1998; Ruch & Ruch, 1980; Weekley et al., 2003).

An additional potential explanation is that the relationships between personality
constructs and occupational performance are so weak that any between group (incumbent versus
applicant) differencesin roles adopted or test-taking strategies can have very marginal influences
on criterion-related validities. This explication is unlikely, based on the results of the correlations
between personality trait measures. The correlations between personality trait constructs (Table
6) range from strong and negative (Neuroticism with Extraversion) to near zero (Openness with
Conscientiousness) to strong and positive (Extraversion with Optimism). Across the range of
magnitudes of relationships, sample type was generally not found to moderate the correlations

between personality constructs.

Operational Validity of Personality in Applicant Settings

The current study also has implications for the use of personality as a predictor of job
performance. Specifically, it is noted that at the outset of this study, criticisms were levied
against existing meta-analyses of personality inventories as predictors of occupational
performance on the grounds that test-taking statusisrarely, if ever, considered as an important
variable to be taken into account. The current study found that the operational validity of single-
stimulus measures of Conscientiousness as predictors of performance ratings in applicant

settingsisr = 0.17, with nearly all variability in operational validities attributable to sampling
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error and statistical artifacts. This estimate is based on 23 studies with atotal sample size of
3,147. Although the total sample sizeisfar smaller than those in prior meta-analyses that include
primarily incumbent-based studies (e.g., J. Hogan & Holland, 2003), thisis an important finding
as it demonstrates that Conscientiousness is related to performance not only in incumbent
settings, but in applicant settings as well. A failsafe N analysis indicates that 15 studies (total
additional N = 2,055) averaging null results would be needed to bring the operational validity
estimate for applicant studies of single-stimulus measures of Conscientiousnessto r = 0.10.
Similarly, the operational validity of single-stimulus measures of Optimism as predictors
of performance ratings in applicant settingsisr = 0.20. This estimate is based on 10 studies with
atotal sample size of 1,189, and afailsafe N analysisindicates that 10 studies (total additional N
= 1,190) averaging null results would be needed to bring the operational validity estimate for
applicant studies of single-stimulus measures of Optimismtor = 0.10. Thisfinding also
highlights the possibility that while the big five provides a convenient organizing taxonomy for
personality research, compound personality attributes may be more likely to demonstrate
generalizable criterion-related validity across occupational settings. Specifically, most of the big
five attributes have been found not to demonstrate generalizable criterion-related validity with
overall performance. Only Conscientiousness and compound personality attributes such as
integrity (Ones et al., 1993), customer service (Frel & McDaniel, 1998), and optimism (this

study) appear to predict job performance across settings.

Future research

This study suggests a number of avenues for future research. First, extending the current
study to examine criteria other than ratings of overall performanceisin order. There are two
aspects of this that need to be addressed by such research. One aspect is the alignment of
predictor measures with theoretically relevant criteria. Stewart (1999) showed that different
facets of Conscientiousness are related to job performance at different stages of acclimation to a
job. J. Hogan and Holland (2003) mapped performance criteria (mostly rating criteria) onto the
characteristics assessed by the HPI and found that the strongest criterion-related validity estimate
for each predictor was with the conceptually aligned criterion. Demonstrating that results from
studies of incumbents generalize to applicant settings when predictors and criteria are more

strongly linked would be an important practical contribution.
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A second aspect of the criterion problem that would need to be addressed is the issue of
thereliability of criterion. That is, while J. Hogan and Holland (2003) aligned predictors and
criteria, the criteriathey used were primarily rating criteria. Despite the fact that they were
ratings of more specific domains of job performance (as opposed to ratings of overall
performance), the reliability of the criteriawere still likely to be quite low. Viswesvaran et al.
(1996) reviewed the reliability of ratings of various dimensions of job performance and found
that no dimensions were rated with an average reliability greater than ryy = 0.52. As such, it
would seem prudent to examine predictors that are conceptually aligned with outcome measures
that are measured more reliably than rating criteria (such as promotional progress, productivity
and sales, accidents, and turnover).

Second, the usefulness of forced-choice measures as predictors of occupational
performance should be reconsidered. The operational validity of forced-choice measures has not
been sufficiently examined in previous research, and for that reason, a number of hierarchical
subgroup meta-anal yses involving forced-choice measures were not conducted here. Forced-
choice measures do demonstrate some promise though. The most striking example of the
potential benefit of using forced-choice measures comes from an examination of the operational
validities of forced-choice measures of Ambition. Across eight studies and 1,966 participants
(incumbents and applicants), the operational validity of forced-choice measures of Ambition
(predicting ratings criteria) wasr = 0.19. There was, however, substantial variability in the
operational validity estimate (SD, = 0.20). Identifying factors related to the success of forced-
choice measures in predicting performance would seem to be a practically useful endeavor. One
possibility isthat some forced-choice measures of Ambition are more useful than others.
Alternatively, the merits of forced-choice measures could be afunction of the nature of the
sample being investigated.

Another avenue for research that has been raised by the current analysesis the possibility
that sample type would interact with scale type to influence criterion-related validities. There
were some predictor constructs (Neuroticism and Extraversion) in the hierarchical subgroup
analysis that suggested single-stimulus measures would experience a degradation of validity in
applicant samples, while forced-choice measures would exhibit stronger validity in applicant
samples (as compared to incumbent samples). Continued investigation of this issue should shed
further light on this topic (see also Jackson et a., 2000). It was argued earlier that test-takers
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might wish to self-present one or more specific characteristics when responding to a personality
inventory in a selection setting. This role-adopting behavior could lead to enhanced validity of
personality tests, if successful role-adoption in the test-taking scenario was related to similar
role-adoption on the job, and, such role-adoption on the job were related to occupational
performance. A forced-choice measure seems an ideal means to force respondents to choose a
role or disposition that they wish to highlight. Perhaps in some jobs Extraversion isamore
important quality than is Conscientiousness. Perhaps successful applicants for this job would
disproportionatel y endorse the Extraversion response option over the Conscientiousness response
option, and in turn, would be better able to enact the role of the Extravert on the job. Although
this process by which personality might be related to performance remains speculative at this
time, there is some existing research that supports this possibility.

Following the many meta-analytic reviews that have shown personality to be related to
job performance, there has been more focused attention on identifying the mediating
mechanisms in operation. Much of this research suggests that personality isrelated to
performance via proximal motivationa constructs (Lee, Sheldon, & Turban, 2003; Heggestad &
Kanfer, 2000). One such example is that conscientious people set higher goals and remain
focused on those goals. This goal striving process leads to enhanced performance (Barrick,
Mount, & Strauss, 1993; Lee et a., 2003). Barrick et a. (2002) have also found support for
Extraversion as a predictor of striving for status, which in turn, was predictive of sales
performance. The question of why Optimism isrelated to performance warrants further
consideration. Judge, Erez, and Bono (1998) have provided evidence of the relationship between
Core Self-evaluations (Positive Self-concept) and job performance. Their treatment of Core Self-
evaluations seems largely consistent with past conceptions of Optimism (Scheier & Carver,
1985). It islikely that Optimism also operates via motivational constructs; optimistic people
might set higher goals and be more likely to persist in the face of initial setbacks. Optimistic
people are less likely to attribute failure to internal and stable causes and are more likely to
persist in the face of difficulties or setbacks (Scheler & Carver, 1985). It is reasonable to
conjecture that these are the links between Optimism and performance, but empirical research
supporting this process in an employment context were not uncovered by thiswriter.

Qualitative and quantitative reviews of personality research would benefit from further
refinement of the process of sorting personality measurement scales into construct categories.
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The effort of Hough and Onesisimpressive, and is an important development in the furthering
of personality research. At the sametime, it is clear that the use of such ataxonomy is not
without its shortcomings. Three observations uncovered in the current investigation highlight the
limitation of “pigeon-holing” existing operational measures into construct categoriesin an effort
to draw general conclusions about those constructs. All three observations demonstrate that
correl ations between constructs are moderated by the operational measures of those constructs.
First, while Conscientiousness and Optimism are generally positively correlated, they are
negatively correlated when operationally defined by the PRF Need for Achievement and Need
for Play scales. Second, Conscientiousness and Optimism are more strongly correlated when
operationally defined by the CPI Achievement via Conformance and Well-being scales than
when operationally defined by the CPI Achievement via Conformance and Self-acceptance
scales. Finally, the weighted mean observed correlation between Conscientiousness and
Extraversion could alternatively be estimated asr = 0.00 (16PF), r = 0.18 (all scalesin the Hough
and Ones taxonomy), r = 0.21 (CPI), or r = 0.32 (NEO-FFI).

Thisraises an additional future research need: replication of a study of this naturein a
single setting that controls many of the confounds mentioned in the Limitations section above.
Although the current study presents what is likely to happen in the general case, as determined
by existing validation study data, our confidence that incumbent samples can be used as proxies
for job applicants would be strengthened by a comprehensive mixed-sample validation study
conducted in a single setting. Such a study would also benefit from examination of multiple
criteriathat are conceptually aligned with each predictor construct. That is, as opposed to
examining overall job performance, such a study would take an approach similar to that adopted
by J. Hogan and Holland (2003) in their meta-analysis. These authors paired personality
constructs with performance criteria constructs in an investigation of the criterion-related validity
of the HPI. 1t was hoped that such a study could be conducted concurrently with the research
presented here. Unfortunately, only one study was identified that met many of these criteria
(Sinclair & Michel, 2001). That study included a large sample of applicants (N > 500) but afar
smaller sample of incumbents (approximate N = 100). This discrepancy between the two samples
precluded using that data here.

Finally, future research should consider the generalizability of present-employee
validation studies for job interviews, biodata, and other assessment devices. Ones and
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Viswesvaran (1998) have noted that personality tests are frequently lambasted for being
susceptible to mis-representation by job applicants. It is the opinion of this author that self-
presentational differences between incumbents and applicants are apotential concern, regardless
of the assessment device. The current study provides support for incumbent samples as
substitutes for applicant samplesin the context of personality inventories. Be that asit may, the
study by Stokes et al. (1993) suggests that incumbents are not a reasonable proxy for applicants
in the validation of biodata measures. Much as the Barrett et al. (1981) analysis of concurrent
and longitudinal validation study designs dealt primarily with cognitive ability tests, this study
dealt solely with self-report personality inventories. Rather than assuming that the outcome of
this study reflects the outcome for sample type comparisons among alternative predictors
(situational judgment tests, structured interviews, assessment centers), the interchangeability of
incumbents and applicants for these devices remains an empirical question. While each of these
assessment techniques has demonstrated moderate to high levels of criterion-related validity,
perhaps with increased understanding of applicants’ frames of reference and self-presentational
processes, these devices could provide still improved levels of performance forecasting.

Conclusion

The use of job incumbent samples as substitutes for job applicants in personality-test
validation research has been questioned in the past (Guion, 1998; Stokes et al., 1993). Despite
these and other authors' reservations about the use of present-employee samples, their use
persists in practice. Despite noted limitations, the current study does not provide compelling
evidence abrogating the use of incumbent samplesin the validation of personality tests. Rather,
the current study provides strengthened justification for utilization of present-employees when
validating personality tests for personnel selection. Where there were differences between
incumbents and applicants, they were generally quite small. While commonsense might dictate
that the differential motivating context between job incumbents and job applicants would
severely skew the results, the data presented here lead to the conclusion that context effects are

minimal.
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Appendix A

SPSS Command Syntax For The Generation Of Simulated Data Based On The Incumbent
Parameter Estimates
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***David Nicholl's commands to generate correl ated data based on specified population
*** parameters.

input program.

set seed 3458769.

loop #i=1 to 10000.

do repeat response=r1to r8.

compute response=normal (1).

end repeat.

end case.

end loop.

endfile.

end input program.

save outfile 'C:\Documents and Settings\kbradley\My
Documents\di ssertati on\anal yses\revisions\simul ations\incumbents_strictl.sav'.

Factor
/variablesrltor8
/analysisr1tor8
/print correlation extraction
[criteria Factors(8) Iterate(25)
/extraction pc
/rotation norotate
/savereg(dl) .
save outfile 'C:\Documents and Settings\kbradley\My
Documents\di ssertation\anal yses\revisions\simul ations\incumbents_strict2.sav'.

set mxmemory=28000 .
execute.

Matrix.

Get X

/File="C:\Documents and Settings\kbradley\My
Documents\dissertation\anal yses\revisions\simul ations\incumbents_strict2.sav'
/Variables=facl 1tofac8 1.

Compute R={1.00, -0.38, -0.06, -0.26, -0.37, -0.46, -0.38, -0.12;
-0.38, 1.00, 0.15, 0.23, 0.32, 0.65, 0.49, 0.08;

-0.06, 0.15, 1.00, 0.08, -0.04, 0.33, 0.26, 0.03;

-0.26, 0.23, 0.08, 1.00, 0.20, 0.35, 0.23, 0.11;

-0.37, 0.32, -0.04, 0.20, 1.00, 0.42, 0.38, 0.13;

-0.46, 0.65, 0.33, 0.35, 0.42, 1.00, 0.56, 0.15;

-0.38, 0.49, 0.26, 0.23, 0.38, 0.56, 1.00, 0.10;

-0.12, 0.08, 0.03, 0.11, 0.13, 0.15, 0.10, 1.00} .

Compute NewX=X*chol (R).

Save NewX /outfile=* /variables=nr1 to nr8.

End Matrix.

156



renvar (nrl nr2 nr3 nr4 nr5 nré nr7 nr8=neurotic extravrt openness agreeabl conscien optimism
ambition perform).
execute.

SAVE OUTFILE="C:\Documents and Settings\kbradley\My

Documents\di ssertation\anal yses\revisions\simul ations\incumbents_strict_final.sav'
/COMPRESSED.
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