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Abstract

Many users of the NEO-Five Factor Inventory (NEO-FFI; Costa & McCrae, 1992) are unaware
that Saucier (1998) developed item cluster subcomponents for each broad domain of the
instrument similar to the facets of the Revised NEO Personality Inventory (Costa & McCrae,
1992). In this study, | examined the following: the replicability of the subcomponents in young
adult university and middle-aged community samples; whether item keying accounted for
additional covariance among items; subcomponent correlations with a measure of socially
desirable responding; subcomponent reliabilities; and subcomponent discriminant validity with
respect to age-relevant criterion items expected to reflect varying associations with broad and
narrow traits. Confirmatory factor analyses revealed that all subcomponents were recoverable
across samples and that the addition of method factors representing positive and negative item
keying improved model fit. The subcomponents correlated no more with a measure of socially
desirable responding than their parent domains and showed good average reliability. Correlations
with criterion items suggested that subcomponents may prove useful in specifying which elements
of NEO-FFI domains are more or less related to variables of interest. | discuss their use for
enhancing the precision of findings obtained with NEO-FFI domain scores.

Most researchers have agreed that personality traits can be measured in hierarchical tiers that
vary in generality (Cattell & Krug, 1986; Costa & McCrae, 1997; Eysenck, 1998; Goldberg,
1990). Traits at higher levels of multistratum taxonomies are merely composites of more
fine-grained specific traits. For example, within the Five Factor Model of personality (Costa
& McCrae, 1997; Digman, 1990; Goldberg, 1990; John & Srivastava, 1999), the broad trait
of Conscientiousness is composed of narrow attributes such as self-discipline, achievement
orientation, and orderliness. The commonly used Revised NEO Personality Inventory
(NEO-PI-R; Costa & McCrae, 1992) permits users to capture information about such higher
order broad traits as well as the lower order, narrow traits that compose them (cf. Costa &
McCrae, 1995).

The 60-item NEO-Five Factor Inventory (NEO-FFI; Costa & McCrae, 1992) is a brief
version of the NEO-PI-R designed to provide speedy and convenient measurement of the
Five Factor Model domains; however, it does so by relinquishing information about the
narrow traits that comprise each broad factor. To remedy this, Saucier (1998) derived item
cluster subcomponents for the NEO-FFI that provided a more specific level of trait
measurement. These subcomponents are somewhat similar, although not as specific, as the
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facets of the full length NEO-PI-R and are listed in Table 1. In their development, these
subcomponents evidenced strong average internal consistency comparable to NEO-PI-R
facets (e.g., an average Cronbach’s o of .70 in a development sample and .66 in a cross-
validation sample compared to average NEO-PI-R facet a of .70) and captured the majority
(although not all) of the content of the NEO-PI-R facets (cf. Saucier, 1998). Table 1 also
reveals that the Neuroticism domain may be decomposed into either two or three item-
cluster subcomponents; the former scoring scheme was empirically derived (as were all
other sets of subcomponents), whereas the latter was rationally derived by Saucier to
provide separate measures of anxiety and depression.

Although they provide a fruitful complement to the use of broad domain scores, these
subcomponents have seen surprisingly little use despite Saucier’s (1998) call for further
investigation and refinement. PsycINFO and Social Science Citation Index revealed only
three studies that have used one or more of the subcomponents in analyses (Rhodes &
Courneya, 2003; Rhodes, Courneya, & Jones, 2002; Zelenski, Rusting, & Larsen, 2003) and
only one additional study (Murray, Rawlings, Allen, & Trinder, 2003) was a direct effort to
investigate their basic psychometric properties (i.e., means, standard deviations, test-retest
reliability) in an Australian sample. One reason for this lack of use may be that the
subcomponents are relatively unknown despite widespread use of the NEO-FFI. Another
may be that in the absence of further development and cross-validation work, researchers are
hesitant to utilize them. The goal of this study is therefore to provide a detailed investigation
of the subcomponents’ replicability and psychometric characteristics in two independent
samples.

An appreciation of the subcomponent’s importance may be gleaned from a brief review of
the debate over the relative merits of scales capturing broad traits versus those capturing
narrow traits (Ashton, 1998; Ashton, Jackson, Paunonen, Helmes, & Rothstein, 1995; Ones
& Viswesvaran, 1996; Ones, Viswesvaran, & Schmidt, 1993; Paunonen, 1998, 2003;
Paunonen & Ashton, 2001; Saucier & Ostendorf, 1999). In hierarchical personality
inventories, the former correspond to higher order, general factors, whereas the latter
correspond to lower order, specific factors. Ones and Viswesvaran (1996) and others (e.qg.,
Ashton, 1998) couched the debate in the context of the bandwidth-fidelity dilemma
originally laid out by Cronbach and Gleser (1965; see also Cronbach, 1970). The bandwidth
of a scale refers to the breadth of its content or, in the case of a personality test, the scope of
affective, behavioral, and cognitive tendencies it measures; the fidelity of the scale refers to
its dependability or reliability (Cronbach & Gleser, 1965).

Rather than concerning themselves with the specific case of hierarchical personality
inventories, Cronbach and Gleser (1965) discussed a general relationship between
bandwidth and fidelity in which increasing bandwidth tends to reduce fidelity. For instance,
if one uses 20 items to measure five specific constructs (e.g., 4 items for each construct), the
reliability (fidelity) of each of those 4-item scales will be less than if all 20 items were
expended to measure the construct of interest. Similarly, all other conditions being equal, the
reliability of the broadband, factorially complex, 20-item composite should also be less than
that of a narrowband, unifactorial, 20-item construct.

A slightly different relationship between bandwidth and fidelity may obtain in the case of
personality tests measuring higher and lower order factors corresponding to broad and
narrow traits (Ones & Viswesvaran, 1996). Broad traits corresponding to higher order
factors are measured by wideband composites; these composites are themselves composed
of narrowband scales for specific, lower order traits that load on the higher one. In this case,
the broadband composite actually has higher reliability, or fidelity, compared to narrow-
band scales for specific traits because (a) the broadband scale contains far more items than
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any of the narrower bandwidth scales and (b) all of the narrower bandwidth scales are highly
intercorrelated. Thus, in hierarchical personality inventories, increasing bandwidth from a
specific to a broad trait tends to increase fidelity as well, a situation slightly different than
the invelrse relationship between the two originally articulated by Cronbach and Gleser
(1965).

Despite the reliability advantage of broadband composites, the narrow traits in hierarchical
personality inventories are important for at least three reasons. First, the higher reliability of
broad trait scales means only that a general, multidimensional construct has been measured
with greater precision. What do the resulting scores mean? They summarize people’s
standing on a multifaceted trait but may well obscure important individual differences across
that trait’s specific facets. Consider Neuroticism, which, on the NEO-PI-R, is measured by
six facets: depression, anxiety, angry hostility, self-consciousness, impulsiveness, and
vulnerability. Different individuals may all obtain Neuroticism scores at the 50th percentile
through markedly different patterns of facet scores (Saucier & Ostendorf, 1999). One person
may score high on angry hostility and impulsiveness and low on self-consciousness and
depression. A second may score high on depression and self-consciousness but low on
impulsiveness and angry hostility. A third may score in the 50th percentile on all facets of
Neuroticism. Broadband Neuroticism scores mask such important phenotypic variation,2
and may lead to accordingly imprecise results and interpretations.

A second reason lower order, narrow traits are important was highlighted by Ashton (1998).
Ashton argued that the greater reliability of broadband trait scales does not always mean
they have better predictive power. Although it is commonly held that reliability places an
upper limit on validity (Anastasi & Urbina, 1997), this is a theoretical notion, and high
reliability may be outweighed by another important consideration as Ashton (1998) noted:

Despite this increase in reliability, it does not follow that the broad composite scale
must be a more effective predictor of a given criterion than are all of its constituent
subscales. The question to be asked is whether or not the improved reliability
derived by aggregating the subscales provides a gain in validity that outweighs the
loss in validity due to the dilution of variance specific to certain subscales which
relate to the criterion of interest. (p. 289)

In other words, imprecision in predictive analyses can arise because frequently only some
but not all aspects of a broad trait are correlated with the criterion of interest. Figure 1
illustrates a set of personality items aggregated alternatively into a few broadband,
multidimensional trait composites or several narrower bandwidth composites within each
domain. In this diagram, only one specific dimension of the broad trait composite shares
variance with the criterion measure. This is an oversimplified case because often other
dimensions of the broadband composite will correlate to some degree with a criterion.
However, in the simplified case of Figure 1, the broadband compaosite will correlate less
with the criterion than the relevant specific composite because the broadband trait has a
lower ratio of shared to unshared variance with the criterion. In other words, items or factors
in the broadband composite that are unrelated to the outcome of interest (i.e., irrelevant
information) will attenuate the correlation. Empirical results support this (Ashton, 1998;
Ashton et al., 1995; Paunonen, 1998, 2003; Paunonen & Ashton, 2001; cf. also Carver,
1989).

1) would like to thank an anonymous reviewer for noting this important distinction.
Jang, McCrae, Angleitner, Riemann, and Livesley (1998) also suggest that genetic bases underlie phenotypic variation at the level of
specific, lower order traits as well as higher order trait factors.
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A third reason narrow traits remain important is that the exact substantive meaning of a
correlation between a broad trait and a criterion may be difficult to discern because the
broad trait involves several components. Interpretations of such results are perforce overly
general because it is impossible to know which aspects of the broad trait are more or less
related to the outcome of interest. The understanding of an initial broadband trait effect can
be enhanced by examining which of its specific dimensions are more or less related to the
outcome. For instance, Weiss and Costa (2005) recently supplemented their overall finding
that Conscientiousness was inversely related to mortality with facet-level analyses that
indicated that it was primarily the self-discipline facet that confers longevity.

These arguments for the use of narrow trait composites suggest that Saucier’s (1998) NEO-
FF1 subcomponents represent a potentially important tool for users of the NEO-FFI.
However, their replicability and psychometric characteristics in cross-validation samples
remain largely unknown. With the exception of Murray et al.’s (2003) examination of norms
and test-retest reliability in an Australian sample, little work has built on Saucier’s (1998)
initial efforts. In this study, I pursued four primary aims in this respect. First, | assessed the
degree to which the item clusters could be recovered in two independent samples of varying
age and demographics via multiple-group confirmatory factor analysis (CFA). Saucier also
expressed concern about the imbalance between positively and negatively keyed items
within item clusters. Therefore, my second objective was to assess whether item keying
explained additional covariance among items within each domain beyond that attributable to
the subcomponents. This was supplemented by examining the subcomponents’ differential
correlations with a measure of socially desirable responding. Third, Saucier noted small
reliability shrinkages in his cross-validation sample using coefficient alpha. Reliability
assessment therefore constituted another aim of the study. Consistent with recent
suggestions that alpha alone presents a limited picture of internal consistency (Zinbarg,
Revelle, Yovelle, & Li, 2005), I used three different internal consistency estimates varying
in their psychometric assumptions to describe the subcomponents: Cronbach’s (1951) alpha
(@); Raykov’s (1997a) rho (p); and Bentler’s (1972, in press) dimension free, lower bound,
reliability estimate, theta (8). Finally, a fourth aim was to determine whether specific
subcomponents either (a) correlated higher than broad domains with a small set of criterion
items or (b) showed differential criterion correlations, thereby illuminating which elements
of a broad domain drive criterion correlations.

| selected items to represent criteria for which narrow traits might vary in importance as well
as criteria highly salient to each sample’s life stage. Items for Sample 1, young adult
university students, included the extent to which, over the last semester, participants had
socialized with the other sex, felt depressed, anxious, or contemplated suicide. | selected
these items to reflect Erikson’s (1963) psychosocial conflict of intimacy versus isolation and
well-known symptoms of college maladjustment (Zitzow, 1984a). | hypothesized the
following subcomponent-criterion correlations to exceed those of other subcomponents
within the domain and of the broad domain score: sociability and time spent socializing with
the opposite sex, depression and amount of depressed mood reported over the semester, self-
reproach and thoughts of suicide over the semester, and anxiety and the extent of anxious
feelings reported over the prior semester.

Items for Sample 2, middle-age community adults, reflected satisfaction in domains salient
to midlife from the perspective of Levinson’s (1986; see also Harris, Elliot, & Holmes,
1986) midlife transitions: life satisfaction, marital satisfaction, job satisfaction, and
engagement with creative or artistic pursuits. I hypothesized the following subcomponent-
criterion correlations to exceed those of the criterion with other subcomponents within the
domain or the broad domain score: positive affect and life satisfaction, goal striving and job
satisfaction, prosocial orientation and marital satisfaction, and aesthetic interests and artistic
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hobbies. Finally, the revised University of California, Los Angeles (UCLA) Loneliness
Scale (Russell, Peplau, & Cutrona, 1980) served as a criterion measure for both samples.
Social relationships remain important throughout the life course but serve different ends at
different points in life. Because younger adults tend to cultivate a broad array of
relationships in the service of knowledge acquisition goals (Carstensen, 1995), |
hypothesized that intellectual interests and sociability would be stronger (negative)
predictors of loneliness than other subcomponents and domain scores in Sample 1. By
midlife, Carstensen’s theory suggests that social relationships begin to function more as a
means of emotion regulation; and thus, in Sample 2, depression and lower positive affect
were hypothesized to predict loneliness better than other subcomponents or broad domains. |
used both standard correlations and correlations corrected for attenuation due to
measurement error (CAME; cf. Charles, 2005) in these analyses to gauge the effect on
criterion correlations of probable decreased subcomponent reliability due to shorter length.

Participants and Procedure

Sample 1 consisted of 308 young adults drawn from large introductory psychology classes
(74% women; age M =20, SD=2.2; 66% White). Sample 2 consisted of 256 middle-age
adults drawn from the community (62% women; age M= 49, SD = 5.4; 76% White).
Approximately 70% of the sample was recruited through contacts in undergraduate classes
using a snowball technique in which students provided surveys to their parents who then
dispensed surveys to middle-age friends. The remainder of the sample was recruited through
churches and a hospital, again using a snowball technique. The middle-age sample contained
proportionally more women and Anglo-Americans and was also more educated than the
college sample (15.23 years vs. 13.58 years). Participants confidentially completed a battery
of measures for a large-scale project on personality, intelligence, emotional intelligence, and
social adjustment in young adulthood and middle age (Chapman, 2005). A total of 305
young adults and 209 midlife adults provided usable NEO-FFI data. | reverse scored all
negatively keyed items prior to analyses. In an earlier article on emotional intelligence,
Chapman and Hayslip (2005) reported means and standard deviations of NEO-FFI domains
and the Revised UCLA Loneliness Scale for 291 of the young adult sample.

Other Measures

To assess social desirability, participants completed the 10-item version of the Marlowe-
Crowne Social Desirability Scale (Strahan & Gerbasi, 1972). Criterion variables in each
sample consisted of the UCLA Loneliness Scale, Revised (Russell et al., 1980), and single
item measures from brief surveys. Three items asked middle-aged participants to rate their
overall life satisfaction, marital satisfaction, and job satisfaction on a 5-point Likert scale
ranging from 1 (not at all satisfiea) to 5 (very satisfied). Another item asked them to report
the degree to which they were active in artistic pursuits such as music, painting, or writing
as either a producer or consumer on a scale ranging from 1 (no involvement at all) to 5
(frequent involvement). Four items were adapted for the young adults from the College
Adjustment Rating Scales (CARS; Zitzow, 1984a, 1984b) to assess the frequency with
which young adults had engaged in certain behaviors or experienced certain problems. One
behavioral item asked how often in the past semester participants had socialized with the
other sex; and three mood items asked how frequently over the past semester they had felt
anxious, felt depressed, or contemplated suicide. Response format ranged from 1 (not at all)
to 5 (quite a bid). The use of single-item criterion measures is common in survey research
methodology and is consistent with prior bandwidth-fidelity research (cf. Ashton, 1998;
Paunonen, 1998, 2003).
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Overview of Analyses

I included only participants with complete data in the analyses, which proceeded in several
steps. CFAs modeled the item clusters as oblique factors within each NEO-FFI domain
separately and fixed their variances to unity for scaling purposes and freely estimated all
item loadings, residuals, and factor covariances (cf. Byrne, 2005). | estimated models from
polychoric correlation matrices, which approximate the continuous distributions underlying
response scales involving ordinal categories (Olsson, 1979) and were suggested for use with
the ordinal response scales of personality instruments (Panter, Swygert, Dahlstrom, &
Tanaka, 1997). I utilized maximum likelihood (ML) robust estimation (Satorra & Bentler,
1988) to produce a chi-square fit statistic scaled to correct for departures from multivariate
normality (the Satorra-Bentler Chi-Square).

CFA models proceeded in the following order. First, I tested models including only latent
trait factors for each domain separately in each sample. Then I tested a second set of models
in which each item loaded on a corresponding trait factor and on a secondary method factor
representing common variance among either the positively or negatively keyed items of
each domain (cf. Saris & Aalberts, 2003). Figure 2 depicts the parameterization of this
model for the Conscientiousness item clusters. | evaluated the extent to which these models
fit the data better than models without method factors with the Akaike information criterion
(AIC; Akaike, 1973), which can be used to compare nonnested factor models (lower values
indicate better fit). Finally, in a third series of nested models, | assessed the subcomponents’
measurement invariance across age groups. These models incrementally constrained trait
factor loadings, method factor loadings, residual variances, and factor covariances (cf.
Ployhart & Oswald, 2004; Vandenberg & Lance, 2000) to ascertain whether items
functioned differently across age groups. | gauged fit degradations by use of the Satorra-
Bentler (Satorra & Bentler, 2001) Chi-Square Difference Test only in cases in which
baseline models had yielded nonsignificant chi-squares (Yuan & Bentler, 2004). In all other
cases, | made nested comparisons on the basis of the comparative fit index (CFI) difference
test suggested by Cheung and Rensvold (2002; e.g., CFI changes greater than .01).

Raykov (1998) recommended that the root mean square error of approximation (RMSEA),
an absolute fit index, be given the heaviest weight in assessing models based on personality
data because it is less affected by violations of multivariate normality typically seen in
personality data. Similarly, after extensive simulation studies intended to reflect conditions
typical of personality data (i.e., simple structure violations, non-normality, smaller sample
sizes), Beauducell and Wittman (2005) also suggested the RMSEA as a trustworthy index of
model fit. The RMSEA was supplemented with the CFI, a commonly used and well-
supported incremental fit index. RMSEA vales below .05 indicate good fit, .05 to .08
acceptable fit, and .10 or above poor fit (Browne & Cudeck, 1993); whereas CFI values
greater than .90 are generally considered indicative of adequate fit (Tanaka, 1993).3

The reliability analyses also proceeded in multiple steps. Because Raykov (1997a, 1997b)
demonstrated that Cronbach’s a underestimates reliability in composites that are not
essentially tau equivalent (i.e., in which items differ in amount of true score variance,
regardless of intercept), | first tested each subcomponent for essential tau equivalence. These
tests consisted of specifying a simple one-factor model in which item loadings were free to
vary and then a similar model in which | constrained all item loadings to equality (cf.
Nunnally & Bernstein, 1994).4 Significant decreases in fit of the more restrictive model,
which I identified in the same manner as previously, identified scales that did and did not

3AIthough Hu and Bentler (1999) provided more stringent guidelines for evaluating model fit (i.e., CFl >.95, RMSEA < .05), Marsh
and colleagues’ (2004) recent simulation results suggest that these cut points for model rejection may be less reliable than previously
thought.
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meet the assumption of essential tau equivalence. Next, | compared three reliability
coefficients for each subcomponent in each sample: Cronbach’s a; Raykov’s (1997a)
reliability coefficient p, which is derived from a unidimensional latent-variable model but
does not assume essential tau equivalence among items; and Bentler’s (1972, in press)
dimension-free, lower bound estimate of reliability 8, which does not even assume that a set
of items is congeneric (i.e., multiple factors may characterize the item set).

Following reliability analyses, | calculated means, standard deviations, and subcomponent
intercorrelations for each sample because adult and college norms for the NEO-FFI domains
are different (Costa & McCrae, 1992; see also Terracciano, McCrae, Brand, & Costa, 2005).
Finally, I tested criterion correlations of NEO-FFI broad domain scores in each sample. To
reduce Type I error rate, | only considered correlations significant at .01. For each
significant domain correlation, | then examined the pattern of subcomponent correlations. |
then corrected all correlations for measurement error. | conducted analyses in SPSS 10.0 and
EQS 6.1.

Subcomponent Replication

Table 2 depicts the fit indexes for factor models of each NEO-FFI domain including the
final multigroup model in which I constrained all possible item loadings, residuals, and
factor covariances to equality across groups. In general, the most restrictive models
specifying only latent traits evidenced adequate fit, according to the RMSEA (e.g., .048 for
the Conscientiousness subcomponents to .086 for the Extraversion subcomponents, both in
the middle-aged sample). However, these values suggested that additional interitem
covariance remained unexplained by models including only latent trait factors. When |
added positive and negative item-keying method factors, RMSEAs decreased considerably.
Substantial decreases in the AIC values also indicate that models including method factors
provided a better fit. In general, the maximally constrained multigroup models with method
factors provided the most general representation of the subcomponents as evidenced by their
largely metric invariance, good absolute fit, and low AICs relative to less constrained
multigroup models.

Of the 60 NEO-FFI items, 53 loaded primarily on their trait factor, whereas 7 loaded higher
on their respective method factor. The series of nested multiple-group models revealed that
45 of the 60 items were invariant across samples with respect to trait and method factor
loadings and residual variances when using the three-subcomponent scheme for
Neuroticism, and 43 of 60 were invariant using the two-subcomponent Neuroticism scheme.
Of these Neuroticism items, Item 46 loaded slightly (.46 vs. 42) and Item 41 moderately (.71
vs. .52) higher on depression in the young adults for the tripartite solution. In the bipartite
alternative, Item 51 loaded marginally (.64 vs. .63) and Item 36 slightly (.64 vs. .58) higher
on negative affect in the young adults, whereas item 21 loaded slightly (.57 vs. .56) and 56
moderately (.74 vs. .95) higher on negative affect in the middle-aged adults. Other loading
discrepancies across samples were within .20 for all items except Items 34 and 54, which
had loading differences across samples of .31 and .35, respectively. In both groups, loadings
for the unconventionality subcomponent were quite low (i.e., all below .40), which

4Note that in baseline models of clusters of three items, the unconstrained model itself is just identified and always fits the data
perfectly. In such cases, the constraints imposed by essential tau-equivalence overidentify the model and permit it to be tested. In these
cases, the essential tau-equivalence of the item cluster was evaluated merely by the significance of the Satorra-Bentler chi square for
this testable model. However, this approach may be less optimal than comparing the fit of an essentially tau-equivalent model nested
within one in which loadings are permitted to vary.
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suggested that it was not a well-defined factor despite the overall model fit for the Openness
subcomponents.

Correlations among the trait factors tended to be above .60, with the Neuroticism
subcomponents in the .90s; this was expected given that different elements of a multifaceted
construct must by definition be strongly correlated; and when measurement error is removed
in latent variable models, these correlations increase, sometimes substantially. When treated
as unweighted linear composites of observed items scores rather than latent variables,
subcomponent intercorrelations were lower (see following and Table 4).

Bivariate correlations between domain or subcomponent scores and the 10-item Marlowe-
Crowne are presented in Table 3, which also includes reliability estimates (discussed
following). Significant negative correlations with social desirability were observed in the
young adults (As = 296-302, g5 <.005) for negative affect and self-reproach in the two-
subcomponent Neuroticism model and for anxiety and self-reproach in the three-
subcomponent Neuroticism model. Within Agreeableness, the nonantagonistic orientation
subcomponent correlated positively with social desirability. Among the middle-aged adults
(Vs =204-207, ps <.005), all subcomponents from either Neuroticism scheme correlated
negatively with social desirability, whereas all subcomponents of Agreeableness and
Conscientiousness correlated positively with social desirability. Table 3 shows that the
parent domains of these subcomponents also correlated with social desirability in the same
direction and to a comparable degree.

Reliability Analyses

Table 3 also presents the results of tests for essential tau equivalence along with a, p, and 8
estimates of subcomponent internal consistency in each sample. For essentially tau-
equivalent subclusters, awas nearly equal to p as expected. However, for subcomponents in
which the degree of true score variance differed across items, pwas slightly higher than o
(i.e., .01-.02 rounding at the second decimal). These results are consistent with Raykov’s
(1997a) demonstration that a may underestimate reliability when items contain differing
amounts of true score variance. Bentler’s (1972, in press) & provided far higher estimates of
subscale reliability for some subcomponents. This coefficient makes no assumptions about
the dimensionality of a composite and always exceeds alpha (Bentler, 1972, in press).

In general, it can be seen that the appropriate congeneric reliability estimates, bolded in
Table 3 (i.e., either aor p, depending on tau equivalency) ranged from fair to good, and
were slightly higher in the middle-aged sample. An obvious exception was the
unconventionality subcomponent. Average reliability across the subcomponents in the
middle-aged sample was .72 (.73 without unconventionality), slightly higher than that
reported by Saucier (1998; .70 for his midlife sample) and the average NEO-FFI facet
reliability (.70), both of which are based strictly on a. For the young adults, the average
subcomponent reliability was .66 (.68 without unconventionality), equal to what Saucier
obtained in his college sample.

Finally, all three reliability estimates are provided in Table 3 for the domains themselves.
Because the domains are multidimensional rather than congeneric by definition, I did not
test essential tau equivalence. Whereas aand p were intended for use with congeneric item
sets, &, which entails no such assumption, may be regarded as a more appropriate reliability
estimate for the domains. However, domain as af-firmed the well-known psychometric fact
that amay be high in multidimensional scales (Streiner, 2003a, 2003b) and thus should be
not be regarded as a measure of “homogeneity” (Cortina, 1993).
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Subcomponent Intercorrelations, Means, and Standard Deviations

Table 4 presents the subscale intercorrelations, with the young adults below the diagonal, the
middle-aged sample above, and correlations among subcomponents within each domain
bolded in corresponding off-diagonal blocks. The pattern for both samples suggested
moderate to strong correlation among subcomponents within a domain and much smaller
correlations between item clusters from different domains. This is the precise pattern
expected among the lower order dimensions of a set of personality domains.® Of interest,
decomposing the Neuroticism domain into three rather than two item clusters resulted in
slightly more independent subcomponents, particularly in the young adults. Means and
standard deviations of the item clusters are presented in Table 5, which also shows a
measure of effect size (Cohen’s d) of the cross-sectional differences between these samples.

Criterion Correlations

Domains correlated with criterion items are presented in Table 6 along with corresponding
subcomponent criterion correlations. Correlations corrected for attenuation due to
measurement error (using the appropriate reliability estimate for each subcomponent from
Table 3) are bolded. In some cases, a set of subcomponents tended to be equally associated
with a criterion, with their parent domain correlating slightly higher (e.g., Extraversion vs.
its subcomponents and job satisfaction in the middle-age sample). In other instances, it was
evident that broad domain correlations were driven primarily by one or two subcomponents
(e.g., prosocial orientation and loneliness in the young adults). Some specific hypotheses
were supported in the uncorrected correlations; and when measurement error was corrected,
many were supported.

DISCUSSION

The goal of this study was to determine if Saucier’s (1998) NEO-FFI item cluster
subcomponents were replicable in independent samples, to assess whether item keying
accounted for additional item covariance within domains, the extent to which
subcomponents were susceptible to socially desirable responding, the most appropriate
reliability estimate for each subcomponent, and to provide a preliminary comparison of
subcomponents versus domain correlations with a small set of criterion items. Results permit
several conclusions about the NEO-FFI subcomponents.

First, Saucier’s (1998) item clusters appear replicable in independent samples. Evaluation of
trait-only CFA models for each domain on the basis of the RMSEA (Beauducell & Wittman,
2005; Raykov, 1998) suggested adequate fit in both the young and middle-aged adults.
These trait-only models were fairly strict tests of cross-validation in that they posited no
additional sources of covariation among items other than factors corresponding to narrow
personality traits within each domain. Relative improvements in fit were noted with the
addition of method factors reflecting item keying. Although additional factors usually
improve model fit, many items loaded saliently on these method factors including a few that
loaded higher on their corresponding method factor than on their trait factor. The fact that
positive and negative item keying appear to contribute variance to items within each NEO-
FF1 domain was consistent with Raykov’s (1998) characterization of personality data as
capturing a complex set of processes that are not easily summarized by simple models.
When individuals respond to questions about their typical behavior, attitudes, and feelings,
they may be influenced by whether the item is worded in a way reflecting favorable or
unfavorable characteristics.

SFor instance, Watson, Clark, and Harkness (1994) characterized multistratum trait taxonomies as statistical variance-covariance
hierarchies in which covariance among lower order dimensions constitute the variance of higher order factors.

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Chapman

Page 10

The subcomponents were also structurally invariant across age groups, consistent with
evidence that the basic configuration of higher and lower order factors characterize
individuals of different ages (see, e.g., McCrae & Costa, 2003). Moreover, about three
fourths of the items showed metric invariance with respect to trait and method factor
loadings as well as equal residual variance across age groups. The remaining items
evidenced some differences in one or more of these parameters. Exceptions included Item
34, which showed a loading difference of .31 in favor of the young adults. This item asks
whether the respondent is well liked by the majority of people known to him or her and
appeared to describe prosocial orientation much better in young adults. Item 54, which
loaded .35 higher in middle-aged adults, asks whether respondents are forthright in
expressing their antipathy toward individuals they dislike. Scores appeared to characterize
nonantagonistic orientation much better in middle-aged than in young adults.

Finally, certain Neuroticism items may show variation according to whether the two or three
subcomponent scheme is used. Under the tripartite arrangement, Item 41, which deals with
feeling discouraged and giving up when hardship is encountered, characterizes trait
depression better in young than midlife adults; decomposing Neuroticism into only two
subcomponents, Item 56, which asks about shame, characterizes self-reproach better in
middle-aged respondents. On the whole however, these analyses revealed that not only was
the basic factor configuration of Saucier’s (1998) lower tier NEO-FFI traits recoverable in
somewhat different samples but that the vast majority of items functioned quite similarly
across age groups.

Social desirability correlations were small but significant and were moderated by age group.
In particular, middle-aged individuals may produce scores on all Neuroticism,
Agreeableness, and Conscientiousness subcomponents more influenced by social
desirability. Out of those domains’ subcomponents, young adults by contrast may respond
more honestly to questions tapping orderliness, goal striving, dependability, prosocial
orientation, and depression. However, social desirability has itself been considered a
personality trait reflecting positive characteristics or a sense of well-being rather than a
dissembling response style per se (McCrae, 1986; McCrae & Costa, 1983). Some work has
also indicated scores on the short Marlowe-Crowne are correlated with age on the order of .
30, at least in women (Ray, 1988; Ray & Lovejoy, 2003). In this context, these correlations
may also mean that whatever positive trait might be tapped by the Marlowe-Crowne is
associated with all elements of Neuroticism, Agreeableness, and Conscientiousness in
middle-aged adults but with only with a limited set of these domains’ subcomponents in
young adults. As one reviewer pointed out, whether social desirability is viewed as a
substantively meaningful trait in and of itself or not, these results bear no necessary
connection to the NEO-FFI validity question “Have you responded accurately and honestly”
(Costa & McCrae, 1992). It would not be socially desirable to answer negatively, and
individuals high on trait well-being probably have little to conceal. Naturally, dissent on this
validity item should still constitute sufficient grounds for jettisoning a protocol, but NEO-
FFI1 validity scales similar to those that have been developed for the NEO-PI-R (Schinka,
Kinder, & Kremer, 1997) might still be considered in future research.

With respect to reliability, less than half the subcomponents in each sample met assumptions
of essential tau equivalence required for Cronbach’s ato provide a strictly accurate estimate
of reliability. Violations of essential tau equivalence are fairly common in practice (Raykov,
19973, 1997b). Raykov’s p (1997a), an internal consistency estimate unaffected by violation
of this assumption, yielded reliability estimates slightly higher. Although the small
magnitude of difference was consistent with prior work on these coefficients (Raykov,
1997a, 1997b; see also Zinbarg et al., 2005), these analyses do suggest it may slightly
underestimate reliability for some subcomponents.
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With shorter composites that violate essential tau equivalence, “rule-of-thumb” guidelines
about acceptable values of athat pervade applied psychological literature may be
misleading (Cortina, 1993). Streiner (2003b), among others, emphasized the well-known
fact that ais strongly affected the number of items in a scale and, like Cortina (1993),
cautioned against blind use of ato evaluate an instrument’s reliability without consideration
for factors that affect a (Streiner, 2003a). For instance, even though ais intended for
unidimensional scales, these results clearly show that awas high for the multifactorial
NEO-FFI domains. It is well known in the psychometric literature that ais not a measure of
dimensionality or homogeneity (Cortina, 1993; Streiner, 2003a), and for this reason,
alternative estimates of reliability provide a better estimate of true reliability when scales are
not con-generic or essentially tau equivalent (Zinbarg et al., 2005; see also Bentler, in press).

Despite these caveats, a may still often be a reasonable lower bound estimate of true score
variance within a scale (Cortina, 1993);6 and regardless of the internal consistency estimate
used, these analyses generally revealed that the reduced length of the subcomponents
brought expected reductions in reliability. Thus, moving to narrow bandwidth
subcomponents on the NEO-FFI reduces fidelity somewhat. From Cronbach and Gleser’s
(1965) original perspective, however, if one could use the same number of items to measure
a specific trait and a broad, multidimensional trait, the narrower bandwidth measure would
show higher fidelity. However, because the NEO-FFI subcomponents are located beneath
domains in a factorial hierarchy, they cannot be measured with same number of items as the
broad domains, and, all other things being equal, reductions in reliability are inevitable. This
should not deter researchers interested in using the subcomponents given the availability of
methods for the control of measurement error. In addition to correcting single and multiple
correlations for attenuation due to measurement error, narrow traits can be modeled as latent
variables in structural equation analyses. The use of factor scores from exploratory common
factor analysis (not principal component analysis) rather than simple linear combinations of
observed item scores is another alternative for reducing measurement error, as are regression
models which account for errors in predictors.

Another interesting pattern with respect to the internal consistency analyses was that the
subcomponents were more reliable in the middle-aged rather than the young adult sample,
with the exceptions of intellectual interests, prosocial orientation, and activity. This is not
surprising because the middle-aged sample was demographically quite similar to that in
which Saucier (1998) derived the subcomponents. On the other hand, the college sample
differed not only in age and gender proportion from Saucier’s middle-aged community
sample but also in age from his college sample, the members of which were on average 32
years old. Nonetheless, the average internal consistency reliabilities observed in both this
middle-aged sample (.72-.73, with and without unconventionality) and young sample (.66—.
68) were nearly identical to the (a-based) .70 and .66 reported by Saucier. As Saucier
pointed out, these numbers compare favorably with the average (a-based) reliability of .70
for the NEO-PI-R facets and, in this context, provide further evidence of the
subcomponents’ stability.

The unconventionality item cluster was an obvious exception to this pattern. However, it
also evidenced the lowest reliability and greatest cross-validation a shrinkage in Saucier’s
(1998) work. From a conceptual point of view, it is easy to understand why such a
subcomponent was essentially unrecoverable in these samples. The item content tapped a
dimension of personality defined by the rejection of intellectual and cultural norms; high
scorers would be free thinking and unshackled by social and attitudinal conventions. By

6Note that even though internal consistency estimates may be high in multidimensional scales, the interpretation of true score variance
is less clear because of factorial complexity (Cortina, 1993).
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definition, however, the psychometric consistency of a trait in the population depends on
shared convention in the interpretation of items. If a sample contains many unconventional
participants who diverge in thought and attitude, their responses to items may be highly
idiosyncratic. Rather than stable covariation, items measuring such a trait might be
essentially uncorrelated as a result of diverging response tendencies. The effect on a four-
item composite would be to substantially diminish or even eliminate the stable common
variance on which internal consistency estimates are based (cf. Streiner, 2003b). One would
also expect diminished internal consistency of the broadband scale within which such items
are embedded. Not surprisingly, the Openness domain has routinely shown the lowest
internal consistency (e.g., Costa & McCrae, 1992; Weiss et al., 2005). This raises an
interesting paradox about the measurement of unconventionality itself as a lower order trait:
Respondents need be at least somewhat conventional in their interpretations of items
measuring unconventionality, and the items need to elicit a standard pattern of covariation
across samples.

Finally, the criterion correlations suggested that NEO-FFI subcomponents hold promise for
delineating which elements of broad domains are more and less related to criteria.
Hypothesized relations obtained, in general. Exceptions involved goal striving, which did
not predict job satisfaction in the middle-aged adults, and self-reproach, which did not
predict suicidal ideation in the young adults. In the corrected correlations, sociability was the
second most predictive subcomponent of loneliness in young adults, but intellectual interests
was unrelated to loneliness. Sociability was more predictive than positive affect of
loneliness among the middle-aged adults, and in both samples, broad Extraversion correlated
more highly with loneliness than any subcomponent. Another interesting result | did not
hypothesize was that in the young adults, it was the prosocial component of Agreeableness
rather than nonantagonistic orientation that seemed to best predict loneliness. Prosocial
orientation reflects proactive courtesy and consideration, which are likely to garner one
friends; on the other hand, nonantagonistic orientation merely reflects a general absence of
belligerence, Machiavellianism, and mistrust. Simply lacking these qualities may not be
sufficient to protect against loneliness.

In other cases, criterion correlations were not markedly different across subcomponents.
These may be instances in which all subcomponents were equally relevant to a given
criterion, as when the criterion itself is multidimensional (Hogan & Roberts, 1996). The
shared variance among “sibling” subcomponents captured by broadband composite scores
appeared to outweigh the specific variance of each subcomponent in these cases, which
resulted in higher criterion correlations for the domains rather than their subcomponents.
This is consistent with Ones and Viswesvaran’s (1996) argument favoring broadband
composites on the basis of their higher reliability, which is in part due to variance shared
across constituent (highly correlated) domains. However, when reliability differences were
equalized by correcting for measurement error, the pattern of differential correlations among
the subcomponents and domains was magnified in some cases. For instance, aesthetic
interests predicted the amount of weekly time middle-aged people devoted to artistic
hobbies slightly better than broad Openness. Sociability predicted the extent to which
college students socialized with the other sex better than broad Extraversion. The nature and
magnitude of these differences depends, of course, on the population and criterion of
interest. Nevertheless, these analyses suggest the NEO-FFI subcomponents may provide a
way to examine the specific elements of monolithic personality factors most important for
outcomes in the same way facets may be used to supplement broad domain results with the
full-length NEO-PI-R (e.g., Costa & McCrae, 1995; Weiss & McCrae, 2005).

These results must be qualified by five limitations. First, the generalizability of the
subcomponents to other populations requires further investigation. Second, in this study, |
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relied on self-report methodology. These analyses suggest that either item keying and/or
social desirability may have affected subcomponent scores, albeit minimally. Future work
might investigate the agreement between self and informant ratings on the traits represented
by these subcomponents, as has been done with NEO-PI-R facets (Costa & McCrae, 1992).
Third, Saucier’s (1998) development sample (A= 732) was considerably larger than this
middle-aged sample, and potential users looking for subcomponent norms may wish to use
his means and standard deviations, although this study provides additional data on means
and standard deviations in a fairly large traditional college sample. Fourth, the use of a small
number of mostly single-item criterion measures was intended as only a supplementary
investigation of predictive contrasts between the domains and subcomponents. The
correction for attenuation due to measurement error may tend to favor shorter scales, other
things being equal, and | did not subject differences between subcomponent and domain
criterion correlations to significance testing. The use of the subcomponents in routine
research will probably yield more robust tests of their predictive specificity and discriminant
validity. Fifth, although strong correlations between narrow traits within the same domain
are virtually axiomatic, modeling them as latent variables may inflate these correlations even
more by removing measurement error. Thus, analyses implementing the subcomponents
may wish to guard against collinearity problems by including subcomponents within the
same domain one at a time, as Weiss and Costa (2005) recently did, or perhaps in some
cases using a single linear combination of two subcomponents (if such an increase in
bandwidth is deemed conceptually tolerable and interpretable given the research context).

In the final analysis, these findings suggest that with the exception of unconventionality, the
narrow trait subcomponents embedded in the NEO-FFI were stable across independent
samples, comparable in reliability to NEO-PI-R facets, and offer the potential to measure
personality at higher specificity than is possible with only broadband domain scores.
Saucier’s (1998) robust item cluster subcomponents mean that greater speed in five-factor
personality assessment no longer need come at the expense of measurement specificity.
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FIGURE 1.

The same set of personality items may be aggregated into a smaller number of broad,
general traits or a greater number of more specific, narrow traits. Often only portions of
variance within broad traits (i.e., a specific narrow trait subcomponent) may be relevant to a
criterion of interest.
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In this trait-method model, variance in the 12 items of the NEO-FFI Conscientious domain
is partitioned into three latent trait factors, two method factors corresponding to the direction
of item keying, and residual or item-specific variance.
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TABLE 1

Saucier’s (1998) NEO-Five Factor Inventory Item Cluster Subcomponents

1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Domain and Subcomponents

Items

Possible Description of High Scorers

Neuroticism (alternative 1)
Self Reproach
Negative Affect

Neuroticism (alternative 2)
Self Reproach
Anxiety

Depression

Extraversion

Positive affect

Sociability

Activity
Openness

Aesthetic interests
Intellectual interests
Unconventionality

Agreeableness

Nonantagonistic orientation

Prosocial orientation
Conscientiousness

Orderliness

Goal-striving

Dependability

6, 21, 26, 36, 41, 51, 56

19 11,16, 319, 46

6,11, 26, 51
19,21,319

169, 41, 469

7,120 37, 420
2,17,279 5710
22,32, 47,52

13,239, 43
489 53,58

30,80 180 380

90 140 19,240 290 440 540 590

4,34,399 49

5,10, 159,309, 559
25, 35, 60

20, 40, 459,50

Feels inferior, worthless, helpless, reactive, tense, ashamed

Worried, stressed, anxious, blue, depressed

Feels inferior, worthless, helpless, stressed

Worried, fearful, tense, anxious

Blue, discouraged, sad, depressed

Light-hearted, cheerful, optimistic
Gregarious, enjoys others, prefers company

Energetic, active, fast paced, action seeking

Artistic, poetic, aesthetically sensitive
Abstract, philosophical, intellectual

Nonconforming, free thinking, whimsical

Cooperative, trusting, amiable, conflict avoidant

Actively courteous and considerate, well-liked

Methodical, neat, organized, efficient

Goal-driven, hard working, motivated to excel

Reliable, consistent, dependable

wduosnue Joyiny vd-HIN

Note. Saucier (1998) offered two alternative scoring schemes for the Neuroticism items: The first was empirically derived, the second rationally
derived to disentangle anxiety and depression. Possible descriptions of high scorers based on item wording.

a .
Reverse keyed item.

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



Page 20

Chapman

urewoq Aq siusuodwoagns (1I44—03N) Aiousnu] 101oe4 anl4—OFN 1O S[SPOIA 101984 AlojewUIJu0) 10) Saxapu] 14

NIH-PA Author Manuscript

Ssaua|qeaalby

20'Ge- 9g0’ 626" 100> vL 862l $10308} poypaw + yed} ‘dnouf ajdnnin
19°¢¢- 000 00T 005 [44 €E'TC $10J08} poyIdw + JfeJ} ‘synpe abe-a|ppIA
ey €90 ¢6° 100> ¢¢ Te8y $10}08} poyiowW + Hedy ‘synpe BunoA
§6'9- 90 16" 00 43 S0°.LS Ajuo si0)oey 1reus ‘synpe abe-s|ppIA
86'9 90 88" 100> ¢€ 86°0L AJuo si019e4 1rely ‘synpe Buno A
A1[BUONIUSAUODUN 'S1S3IS)UI [BNIOB|[9IUI ‘SISBISUI O1BYISAY
ssauuadO
¢0'Ge- 9€0 €6° 100> vL 86°¢CT $101084 poyrew + Hesy ‘dnolb adniniA
89'T- 890 S6° 100> 6€ ¢e9L $10}08} poya + e} ‘synpe abe-a|ppIA
[4Ac 15 Sv0 6" 600> 6€ 81°¢9 $10J08} POYIBL + e} ‘synpe Buno A
19°9¢ 980" 68" 100> 19 19°8¢T Ajuo sioyoey 1e.) ‘synpe abe-a|ppIA
616 €90 €6° 100> 19 6T'TTT Ajuo sioyoey 1eny ‘synpe Buno A
Aunnae 103y5e annisod *Aijigeroos
uoisianenx3
0€'G— 120 16" 810 €L 0,°00T $10}084 poyow + Hed ‘dnodf sdiiniA
S6°LT- 0€0° 66" 0S¢ [44 S09¢ $10308} poyIaW + e} ‘synpe abe-s|ppIA
Y0€ET- LED 86" 160 [44 96°0€ 101084 POYIBW + Jed) ‘synpe Buno A
6¢°CT ¢80 76" 100> ¢€ 6¢°9L Ajuo si0)oe} J1eu) ‘synpe abe-s|ppIA
ST'e 090 ¢6° 100> ¢€ ST°29 Ajuo sioyoey ey ‘synpe Buno A
uolissaldap ‘A1aIxue ‘yoeoidal-j|as
(z anireusdyfe Bull0ds) WISIONOINBN
£6'¢5- ze0 16" 100> €IT  LO°€LT $10308} poypaw + yed} ‘dnouf adnnin
61°9¢- 4408 86" 090 1174 18°GS $10J08} poyidw + JfeJ} ‘synpe abe-a|ppIA
99'L¢- 8¢€0 86"  LLO 1474 Y'vS $10}08} poylowW + ey ‘synpe BunoA
¢8'0T- 90 S6° 100> €9 81°G6 Ajuo si0)oey 1reus ‘synpe abe-s|ppIA
9C'L- €50 ¥6" T00> €9 ¥.'86 AJuo si019e4 1rely ‘synpe Buno A
10ayje aAlebau ‘yoeosdal-j|es
(T aA1reUIa) e BULIOJS) WISIONOINBN
oIV vaswd 140 d p - Xes PO Joed /ureWOd |44-03N

¢3714avl

NIH-PA Author Manuscript

NIH-PA Author Manuscript

PMC 2013 October 25.

in

available

)

J Pers Assess. Author manuscript



Page 21

Chapman

“J1§ [9pOW O UoIRIOoLIBIBP INoyNM sdnolB ssosoe Alijenbs 0 ajqissod sisiawieled 1sow ayy Buluressuod AjjenpeB s1se) [apow Paisau Jalye [apow J03oey [euly sy} Jussaidal
sjapouw dnoiB-a|dn|NA "e1al1Id UOITBWIOJUI 3XIexe = DV ‘Uonewixoidde Jo 10419 arenbs UBaW 1004 = /IS Xopul ) aAleIedwod = |40 ‘alenbs-1yo Paloaiiod a]eds Jajiuag—elioles uNx gs 10N

NIH-PA Author Manuscript

89ch-  GEO' 66" TO0> 60T ZEGLT $10398} pourewl + ey ‘dnoub ajdniniy
0vT- 90 66" TLT" B6E  ¥TLy  SI0)0B) POUIBW + Meu} ‘synpe aBe-a1ppIN
9,°0e- €0 96" 000 6  86'€9 $10108} poyIaW + e ‘synpe Buno A
€ Le-  8vo 96 100 1S 897L Aluo s10108} 111} ‘SHNpE 8Be-3|pPIN
19'8€ LLO 68" 000> 1S  L90O¥T Aluo 103084 Jel) ‘synpe BunoA
Aipigepuadap ‘Buialis [eob ‘ssaulllaplo
SSaUSNOIUaIdSU0D
66'€r-  YEO" v6"  T00> 80T T0'TLT $10308} poyrew + ey ‘dnoub ajdnniy
00vT-  950° ¥6' G000 Ty 0089  SI0)0B) POylBW + Heu} ‘synpe abe-s|ppIN
6Te-  Ov0 9 200 Tr 8009 $10J08} POUIBW + HeJ} ‘synpe Buno A
L8 SLO 18  TO0> €5 LYYl Aluo s1030e} 311} ‘synpe abe-a|ppIN
8.2 650° 68" T00> €S  8/'80T Ajuo si030e} Jiesy ‘synpe Buno A
uoleIuaLIO [e190s04d ‘UonBIUSLIO JnsSiuoBeIUBLON
21V VIsSWd 140 d o Xas PPON Jojoed /urewoq 44-03N

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



Page 22

Chapman

31easqnNs 8y} Jay1aym uo Buipuadap ‘pauljapun si ayewnsa Aousisisuod feusaiul aretidoidde 1sow ay | "a[eas AljIgeiISaq [e190S BUMOID—SMOLIBIAl Wal-0T UYHAM SUOIRIS1I0 =/ AJ|IGRIISap [e100S ‘e1ay)

alewnss Aljigel|as ‘eal) uoisuawip ‘punoq Jamoj (z26T) Jajiuag = @ ‘0y4 ajewlss Ay

e118) 91BUsBU02 (q266T) S.A0xARY = d ‘eydle (TSET) S.UyoequosD = ‘AI0JUBAU| 101084 dAI4—O3N = |44-O3N ION

£0'- 2 819 ON £0C 8L s oI S3A Aupqepusdaq
10 s ST e ON M 03 08 8L OoN Buinins [eoo
L0 99 IS5 S¢ ON LT 08 ST o oN ssauIlapIO
20 68 6L 6L — xCC 6 83 8% — SSOUSNONUBIISUOD)
g0’ 8 8L 8L SBA £ 6, VI €L OoN UOIIBIUBLIO [e100S01d
£ s I3 19 ON # € 98 I 9 OoN uonelusLIo JNsiuoBelueuoN
»8T 8 L L — »8C 76 €8 €% — ssaua|qeaalby
50'- vz ¥ 10 ON €T~ sy It 1z ON Anfeuonuaauooun
60 9 9 P9 S3A L0 g5 €5 5 S3A slsaJa)ul [emoa|jaiu|
S0’ 69" 69 19 SOA 45 8 18 I8 SOA S)SaJ8lul INBYISAY
50 6 €8 €8 — S0 8 el — ssauuado
60~ W vrovL ON oT'- 8l 7 I« S3A Aianoy
20 89 v9 &9 S3A S0° 0 89 L9 ON Angeroos
10 VAN A 7N ON 6T’ v8 08 6L ON BRETTLETVI TR
€0 - 76 &8 68 — or €6 68 o8 — UOISIBARIXT
9= T o ON #EC- sU Ot e ON yoeoidai-j1as
oT'- 19 19 9% S3A £0C- 69° 69 99 S3A uotssaideq
Mo 65 65 65 SN £08C- 9 9 W S3A Aeixuy
_ - - —_ — — — - = — (z anireusaye) WsioNoINaN
£5C- 06 S8 18 ON £6C- 06 8% I8 oN Yoeodal-yjas
LT g 99 99 SIA #87- 18 W vl oN 10848 anitebaN
LSC- & 18 78 — KL= 76 /8 98 — (T aAIrRUIR)[R) WSIONOINBN
1Aniqeisegepos g 4 b dweAnbILAenwssT  sAiigessegeros g d 0 cefeAnb3 1 Ajenuessg  sjueuodwod gns/urewod |I44-03N

S1NPY buno A

S1NPY abv-3IpPPIIA

NIH-PA Author Manuscript

31dwes yoe3 ul sjusuodwodqgns Jo sarewnsg Aljigelay Aousisisuo) Jeulaiu]

€3714avlL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



p<.0L

Chapman

J Pers Assess. Author manuscript; available in PMC 2013 October 25.

Page 23



Page 24

Chapman

Te]
~

‘snonuai®uo) = 3 ‘ssauuado = ¢
$3[BISGNS USOMIAQ SUONE[3410D) *PaLIoda) 10U 18 Way) USBMIA] SUOIIRISLI0D 310J313U) PUB BAISN[IX3 AJ[ENINW 318 UTBWIOP WISIINO0INAN AU} 10} SSAIRUIA}E BULIOIS 3[Basqns-aaiy) PUBSOM] 8y *[euoBeIp SA0C

()
ve 33 S5 14 ST- T 4% 6T’ 1A € 0z- 8- 8e'-
55 15 6" 62 2z - 9 20 i A 8e’ 18- 8g- 18-
e [ L& 62 LT~ €0 10°- 0z € 62 62— wwl se'-
6¢" e 4% 05 IT- €T €T €z 8z 61" sz- Hm| 9z -
T L0 eT ey’ 0T'- 0c 0c T0'- I 4% 8¢'— re- 6¢-
€0’ eT- €T~ 14 S0°- [x4 4 V- 9T'- 8T'- 60° 2 €0
VT x4 €0’ 6T’ 20 1T Lia 1z 80° S0 80— o.m| 0g'-
. . 2
L0° (0 €0’ 9T’ 60’ e Ly T ST I c0- HM| 0T'-
e a4 A 0g’ oT- oT- 8T 80’ 0% 52 1e- 1B- €e'-
g’ 62 12 og’ T 10°- €0°- 0’ 35 05 1z~ mm| ge-
e g’ 12 o5’ 9 20 60° 10 55 5 8y'- o8- er'-
9z'- 0g- 0g'- - v 9 AR S0°- 9€'- ze- L€~ TS 35
€T~ S0 9T~ 9T- 0e'- 90- 60— oT'- 10°- sz- 1z- Lia W iy
T - (A 0g'- vi'- LT T0'- €T’ - [40) T - 8¢'- (A5 €9’ 89"
ST- ST- LT~ - 9T'- S0 60— 20- €z - V- 1€ -
8z - 9z- se'- - sz- 10°- ST- S0°- vZ- 5e'- 9~
Auliqe -pusde@ () BuiAls oD (D) ssaulepIO (V) UolelueliQ [elosold (W) uoljeiualio ansiuobejueuoN  (0) Avfeuonusauooun  (O)sisellul fenidipiul  (O)siselioneyseyY  (3) Auady  (3) Anliqenos  (3) 1weyeannsod  (N) uossauded  (N) Aleixuy  (N) 2 ®
e

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

¥ 3714avl

ajdu



Page 25

Chapman

"SURL U93MIS] 80UBI3YJIP J0) 8ZIS 198448 JO aINSeal £ S,Usyo) =L 9JoN

0L sxsxCll 057 IE0T 6£7 80T Aungepuadeg
87 e 7€S €27 919 S8T 9L BuiLs (209
V8 k80 TTE VTTT OVE  GBET $SaUII8PIO
0z s €7 0811  T6%  /STT UONEIUSLIO [B190S01d
GE wxxx0C  OPY  69LT €Ly 026l uoneIuaLIo dNsiuoBeIUEUON
66— wxxx 001" TTZT 466 9zz 081 Anjeuonuaauoaun
sT- L0 grz 1E9 €07 66G sisaJa)ul [emoa| el
€0-  .xCSCT 097 202 162 Ov'9 SIsaIa1U1 INaUISEY
20 zz0 1Te 16 162 026 Auanoy
60~ €0'T- 8l'c 908 182 081 Aungeroos
20~ 920~ v6Z 6Y0T 86  VEOT 19914 3AIISOd
76— e LST 97 8EL 60€  €LG (srewsay) yoeoudal-yjas
77— %% 895 609 05Z  60°G uossaidag
8z-  «0%0€  ogz  8e9 672 2L'G heixuy
BV~  xerx0CST  EFS  £STT €5°S €66 yoeoidai-J|as
V- w38V 6Z€ TOTT 98t L00T 10348 anneBaN

jusuodwoogns
98 W6 2279 678Z g9 TLEE $$3USNONUAIISUOD
W 087 GO TO6Z v6's 2SI ssaua|qesalby
€5~  wesx 1897 YOS 8LlZ  L6S SV ssauuado
50~ 65— €L vllz  9TL SEL2 uoisIaneIXg
05— k095" 608 ¥IVZ  T¥8 0002 wslonoInaN

surewoq

p 1 as N as N Jusuodwoogns pue urewoq

S1npy bunoA  s1npv peby-8|ppIN

S1INpy Buno A pue aijpIlA Usamlag sues|A siusuodwodgns pue urewoq Jo uostiedwo)

g 3714avl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



Page 26

Chapman

'700°>d

KEFK
‘T0>d
EZ
G0 >d
KK
or>d
*

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



Page 27

*10.3 JUSWIBINSE3W 0} SNP UOITENUSNIE 10} PB1I91109 SUOITRISLI0D BB SI3CLINU PaUI|IapUN SUOIIR|81109 UOLIBIID Jusuodwodgns Ag pamo||os ‘T0" > @ Je Juedljiubls SUOIIR[.I00 UOLIBILID Utewoq 9JoN

- €e- 8z - 2T - T 8T’ 97— 8g- Aungepuadaq
A 0g™- 9z~ As ST 6e- €g- BuinLis reon
6E- 87- SC- 6T~ T 143 or- €e- SSTIE o)
- 9e- TE- 87 - T 6T [ $S3USNONUBIOSLIOD
- Gy §-  ep— T 60° (4 IT UOIJEIUBLIO [e100S0Id
- 62— ¥w- o9g- T 1z < 8z uoleIuaLIo J1siuobeiueUON
v- - [ T 0T 6C Lz ssaua|qessiby
4 9T Ajjeuonusauooun
e vz S)SaJalul [enida)|8iu|
€5 8y’ Sisalalul ANayIsaY
32 A ssauuado
- ov- V- 0z~ 87"~ ve'- (4 LT 8- TE- 74 T T ST Aunoy
€9- 8y- GE- 87 - 0€'- ve- g 67 9-  6F- [ ST € 6T Aungeroos
IS- 1S5- vE- 18- ve'- 62— 6C T4 €9-  ¥S- (54 7 SE 153 108Je BANISOd
S9-  L§5- VE- 1€~ ve'- 1€~ o) 8z 79- 95— [oH 8z (4 Lz uoISIaNRIIXT
€ e o7 e 9 Ay 5 44 95 o Te- 8T~ c- €-  OF- ve'- yoeoudal-j|os
FZ I A 67 i3 8y’ 87 9€ ES o 0g- ve - 0e- yg-  9v- L uoissaidaq
9 ve 145 65 St €5 T & € 8T - vT'- 6T-  &T- ¥E- Lz~ Rpixuy
& 67 07 8¢’ €9 09’ 5 0S5 L1 4 ve- €C- So- ve- I 6- WsIonoINaN

ssoulpuo  9pwIns Buieldweluod  pesseude@Bulped  snoixuy Bulpsd  Buizifeioos oS 91soddO  SSPUIPUOT  SOIQGOH OISIUY  UOHJBSITES [elelN  UOIDeISIeS qor  UDIdeISITES 9)1  Jueuodwiodgns pue ukewod I44-03N

S}NpY buno A SHNPVY 3411 PIN

Chapman

SUOIBa110D) UOLISYID Slusuodwodgns pue urewoq

937149Vl

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Pers Assess. Author manuscript; available in PMC 2013 October 25.



