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Abstract
Mounting evidence suggests that several inventories assessing both normal personality and
personality disorders measure common dimensional personality traits (i.e., Antagonism,
Constraint, Emotional Instability, Extraversion, and Unconventionality), albeit providing unique
information along the underlying trait continuum. We used Widiger and Simonsen’s (2005)
pantheoretical integrative model of dimensional personality assessment as a guide to create item
pools. We then used Item Response Theory (IRT) to compare the assessment of these five
personality traits across three established dimensional measures of personality: the Schedule for
Nonadaptive and Adaptive Personality (SNAP), the Temperament and Character Inventory (TCI),
and the Revised NEO Personality Inventory (NEO PI-R). We found that items from each
inventory map onto these five common personality traits in predictable ways. The IRT analyses,
however, documented considerable variability in the item and test information derived from each
inventory. Our findings support the notion that the integration of multiple perspectives will
provide greater information about personality while minimizing the weaknesses of any single
instrument.
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A variety of dimensional personality inventories have been advanced by several research
groups and available data do not clearly support one proposal over another (Clark, 2007).
Moreover, many empirical articles attempting to map the structure of personality originate
from a particular theory or instrument, with relatively little cross-talk among theoretical
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perspectives (but see Clark & Livesley, 2002; Widiger, Livesley, & Clark, 2009, for
examples). There is much evidence to suggest that dimensional personality inventories
measure five common underlying traits, namely Antagonism, Constraint, Emotional
Instability, Extraversion, and Unconventionality (e.g., see Widiger, 2011a). Widiger and
Simonsen (2005) provide a theoretical framework toward an integrative dimensional model
of personality, which highlights this common hierarchical structure found across 18 different
dimensional personality inventories. We propose to use Widiger and Simonsen’s (2005)
theoretical work as a heuristic to examine the links between three common dimensional
personality inventories: the Schedule for Nonadaptive and Adaptive Personality-2nd edition
(SNAP-2; Clark, Simms, Wu, & Casillas, in press), the Temperament and Character
Inventory (TCI; Cloninger, Przybeck, Svrakic, & Wetzel, 1994), and the Revised NEO
Personality Inventory (NEO PI-R; Costa & McCrae, 1992a).

Common Dimensional Personality Traits
Theoretical and empirical reviews of the latent structure of personality provide increasing
evidence for the salience of five dimensional personality traits that cut across theoretical
perspectives and inventories (Clark, 2007; Krueger, 2005; Widiger, 2011a). Available
evidence also supports the notion that abnormal and normal personality share a common
hierarchical structure, with maladaptive traits representing extreme levels of normal traits
(Markon, Krueger, & Watson, 2005; O’Connor, 2002). In addition, the redundancy across
inventories observed in several incremental validity studies (e.g., Reynolds & Clark, 2001;
Stepp, Trull, Burr, Wolfenstein, & Vieth, 2005) suggests that integrating items from
competing inventories onto a common scale may be the most fruitful path for uncovering
information about underlying personality traits.

Based on a thorough review of the empirical literature, Widiger and Simonsen (2005)
provided a schematic that maps most of the 18 proposals for dimensional personality
assessment onto five broad traits of Antagonism, Constraint, Emotional Instability,
Extraversion, and Unconventionality. For example, the Mistrust scale from the SNAP and
the Agreeableness scale from the NEO PI-R are hypothesized to measure an underlying
Antagonism factor. Although evidence generally supports the notion of a common latent
structure across personality inventories (Clark & Livesley, 2002; Markon et al., 2005),
further study is required to validate the assertion that a shared factor structure underlies most
of the 18 dimensional personality inventories. Moreover, the essential notion that scales
developed from seemingly different theoretical perspectives are adequately represented by a
single dimension needs to be validated. For example, does the psychometric evidence
support the assertion that items from the Negative Temperament scale from the SNAP are
isomorphic with items from the Neuroticism scale from the NEO PI-R, or are these scales
better conceptualized as two related, but distinct, factors?

In addition to grappling with issues of factor structure and conceptual isomorphism across
theoretical perspectives, an integrative view of dimensional personality assessment must
address the pragmatic issue of comparing information provided by each item from
competing inventories to enable researchers and clinicians to assess personality traits more
efficiently, precisely, and flexibly. In view of the shared latent structure of abnormal and
normal personality traits, the integration of multiple inventories will be best served by a final
product that provides information across the range of trait levels (i.e., trait information at
normal, subclinical, and clinical levels). Thus, it may be sensible to combine items from
self-report inventories developed to assess maladaptive traits (e.g., the SNAP), with items
gleaned from normal personality instruments (e.g., the NEO PI-R), as clinical inventories
may provide better information about extremely high or low trait levels. That said, some
have suggested that measures of maladaptive personality are redundant with normal
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personality inventories (Costa & Mc-Crae, 1992b) and some recent evidence supports this
assertion (e.g., Walton, Roberts, Krueger, Blonigen, & Hicks, 2008).

Previous research has utilized joint factor analyses of normal and abnormal personality
instruments to argue that a common factor structure underlies different personality
inventories and that normal and abnormal personality fall on a common continuum (Markon
et al., 2005; Watson, Clark, & Chmielewski, 2008). Although factor analysis is a useful tool
for understanding whether common traits are shared across personality inventories, it does
not provide any information about whether abnormal and normal inventories yield
information at different points along the trait continuum (i.e., ranging from normal to
clinical), nor does it yield detailed feedback about which inventories (or items) provide the
most information about the latent traits.

Item Response Theory
Item Response Theory (IRT) represents a class of modern psychometric techniques that
model levels of a putative latent trait (e.g., Neuroticism) as a function of item characteristics,
in which the probability of correct item response is modeled as a function of latent trait theta
(θ) and one or more item parameters (Embretson & Reise, 2000; Lord, 1980). Of particular
import to our study, IRT methods provide specific feedback about the position along θ,
where each item or inventory provides the most psychometric information about the trait.
For example, an item tapping intense expressions of anger (e.g., throwing objects) would
likely provide more information about Emotional Instability at high levels of θ than an item
about occasional arguments with romantic partners. One advantage of IRT is that
individuals’ θ estimates are independent of the number of items and the specific items used
in the population for calibration. Thus, even when individuals take different sets of items
with different response options, (resulting in different patterns of missingness), the data can
be combined and concurrently calibrated or linked, estimating item parameters across three
measures within a single latent trait model (i.e., on one single computer run; Lord, 1980).

Item- and test-information functions in IRT are estimated on the same latent trait scale,
yielding psychometric information that is directly comparable across inventories (Reise &
Henson, 2003). For example, if one were attempting to develop an IRT-informed integrative
scale of Extraversion, it would be important to know which items provide maximum
information about the latent trait across the broadest range of θ levels, from extremely shy to
extremely outgoing. Because item characteristic estimates are not tied to particular
inventories or theories per se, it is likely that items from several inventories would provide
the most valid trait scale, and inclusion of items from both normal and abnormal inventories
may be crucial to ensure that average and extreme trait levels are represented. In summary,
IRT models are ideal for the present purposes because (1) they yield detailed information
about the position along the trait continuum accounted for by particular inventories (or items
from those inventories), (2) latent trait estimates for items and inventories are directly
comparable across scales, and (3) they provide specific feedback about which tests provide
the most valid information about the underlying traits.

Integrating Dimensional Personality Inventories
To identify the items that optimally measure five common dimensional personality traits
from competing dimensional personality assessment inventories, we selected three measures
that represent different approaches to test construction: the SNAP-2, which was derived
from a bottom-up approach to measure personality pathology; the TCI, which was rationally
derived from Cloninger’s (1987) psychobiological theory of personality; and the NEO PI-R,
which was derived from factor analytic work on normal personality.
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Widiger and Simonsen (2005) developed a conceptual framework for creating a
pantheoretical scale for assessing five common personality traits. This study sought to
extend their conceptual work by examining how three widely used personality inventories
map on to these five common personality traits. We sought to demonstrate that items drawn
from different inventories map onto the five personality traits as predicted by Widiger and
Simonsen (2005) by linking measures using IRT models. To demonstrate this, we refined
and reorganized the scales to include only the items that provided the most information
about the underlying trait and examined the proportion of items contributed by each
inventory in the measurement of the underlying trait to determine which inventory provided
the most information regarding the underlying trait. For example, does the NEO PI-R
provide more information about Conscientiousness compared to the SNAP-2 and TCI?
Second, we linked these refined item pools from the individual inventories to create five
pantheoretical scales that optimally measure Antagonism, Constraint, Emotion Instability,
Extra-version, and Unconventionality. To develop these item pools, we used IRT to identify
the best performing items for each personality trait and linked the SNAP-2, TCI, and NEO
PI-R.

Method

Participants and procedures—Participants were recruited from undergraduate
psychology courses at two universities, psychiatric inpatient, psychiatric outpatient, medical,
and community settings. Written informed consent was obtained from all participants before
administration of the questionnaires. Undergraduate student participants were compensated
with credit toward their psychology course grade and patient and community participants
were compensated monetarily for their participation.

In the student sample (n = 1,517), participants completed items from the NEO PI-R,
SNAP-2, and TCI. Given the high participant burden involved in completing these three
personality batteries (870 items total), we used a balanced incomplete block design (BIBD;
Campbell, Sengupta, Santos, & Lorig, 1995; Cochran & Cox, 1957; Van de Linden,
Veldkamp, & Carlson, 2004). This design allowed participants to complete a reduced
number of items from the three measures while allowing us to calibrate our IRT models. We
created blocks so that each participant would complete 217 items. The resulting BIBD
ensured that each item was presented with each other item an equal number of times within
blocks. To create the BIBD, we first deleted two items from the SNAP-2 validity scales (so
that the total number of items was divisible by 28). Second, we partitioned the total item
pool into 28 sets of 31 items each. Third, we assigned 7 sets to each participant according to
BIBD plan 11.39 (p. 482, Cochran & Cox, 1957). There were 36 blocks (b) and each block
had 7 sets (k) of items in this design. And there were total of 28 sets (t) of items. Therefore,
each set of item had 9 replicates (r) within the 36 blocks. Each participant received one
booklet with a total of 217 items. Each block was administered 42 times (42 administrations
× 36 blocks = 1, 512 participants) and the first five blocks were administered an additional
time each (1 administration × 5 blocks = 5 participants), which yielded 1,517 participants.
The optimal number of participants for this design is 5–10 times the number of items any
one participant takes, resulting in an optimal sample size of 1,000–2,000 for the current
study, which allowed us to be confident in our parameter estimate with this level of planned
missingness in our design. This BIBD method is commonly used in the field of educational
testing (cf. National Assessment of Educational Progress [NAEP]; Rock & Nelson, 1992;
Yamamoto & Mazzeo, 1992) and is an appropriate method for using planned missingness to
reduce the number of items that any one participant is administered (cf. Campbell et al.,
1995; Rock & Nelson, 1992; Yamamoto & Mazzeo, 1992).
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To augment our student sample, we included archival data from three clinical samples
consisting of psychiatric patients, medical patients, and community participants (n = 400).
The personality measures were administered as part of a larger battery of questionnaires and
interviews regarding interpersonal functioning in PDs. These participants were included to
enrich our sample with scores at the higher end of the personality dimensions of interest,
increasing the generalizability of our findings. They were not included in the BIBD.
Alternatively, they took only one of the measures. The inclusion of the patient-community
participants resulted in missing data patterns that varied from the planned missingness in the
student sample. However, the large sample allows adequate coverage of the overall data
matrix which enabled us to estimate the parameters reliably. Specifically, the first sample
consisted of psychiatric patients that were administered 167 items from the NEO PI-R (n =
134),1 the second sample consisted of psychiatric and medical patients and community
participants that were administered the TCI (n = 130), and the third sample consisted of
psychiatric outpatients that were administered the SNAP-2 (n = 136).

There were 1,917 participants in the total sample, collapsed across the student and patient-
community samples. The majority of the sample was female (64%) and White (85%). Eight
percent of the sample identified themselves as African American and 4.3% identified as
Asian. Two percent of the sample identified their ethnicity as Hispanic. The mean
participant age in the total sample was 21.9 years (SD = 8.2, range = 18–60). The mean
participant age for the three clinical samples was 34.47 (SD = 9.37), 38.35 (SD = 10.67),
and 37.97 (SD = 10.63), who took the NEO PI, TCI, and SNAP-2, respectively. The mean
participant age for the student sample was 18.73 (SD = 1.15).

Measures
Schedule for Nonadaptive and Adaptive Personality-2nd Edition—The SNAP-2
is a multidimensional self-report measure of 12 pathological personality traits (e.g.,
Aggressiveness, Dependency, Exhibitionism, Workaholism, Eccentric Perceptions), as well
as the Big Three personality factors (i.e., Positive Affectivity, Negative Temperament, and
Disinhibition) that contains 390, true-false self-report items. Using items drawn from DSM–
III PD criteria, personality pathology concepts from other research programs (e.g.,
psychopathy; Cleckley, 1964), and trait-like symptoms of Axis I conditions (e.g.,
dysthymia), raters derived 22 item clusters, which were subsequently factor analyzed.
Results from exploratory factor analysis indicated that 12 dimensions of pathological
personality traits characterized the SNAP items, and the best indicators of these dimensions
were retained to form personality pathology scales. Subsequent validation of the SNAP
indicates the measure has strong psychometric properties, is correlated with DSM–IV PDs in
predicted ways, and successfully distinguishes among distinct forms of personality
pathology (Morey et al., 2003).

Temperament and Character Inventory—The TCI is a 240-item, true-false self-report
inventory. It is a broadband personality assessment instrument developed a priori based on
Cloninger’s (1987) seven-factor psychobiological theory of personality, which was strongly
influenced by genetic and family studies of personality; longitudinal studies of personality
stability and change; humanistic and transpersonal notions of personality development; and
basic conditioning/ learning studies in animals and humans (Cloninger, 1987; Cloninger,
Svrakic, & Przybeck, 1993). The TCI measures four dimensions of temperament (Harm
Avoidance, Novelty Seeking, Persistence, and Reward Dependence) and three dimensions of
character (Cooperativeness, Self-Directedness, and Self-Transcendence). The seven main

1As a result of using archival data, the earlier version of the NEO PI-R, the NEO PI (Costa & McCrae, 1985), was administered to the
patients in this sample. The 167 items from the NEO PI that are consistent with those from the NEO PI-R were included in analyses.
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TCI dimensions comprise 25 facets. The TCI has generated a large and influential body of
literature, spanning topics including the genetic heritability of personality (Ando et al.,
2002), personality variability within Axis I diagnoses (e.g., Fassino et al., 2002), and the
impact of personality on psychotherapy outcome (Joyce, Mulder, McKenzie, Luty, &
Cloninger, 2004).

Revised NEO Personality Inventory—The NEO PI-R is self-report inventory
developed to measure the Big Five personality domains: Neuroticism, Extraversion,
Openness, Agreeableness, and Conscientiousness. Each of the five broad domains is divided
into six facets and each facet is assessed by eight items. It consists of 240 statements for
which participants rate their level of agreement on a 5-point scale, with 1 indicating strongly
agree and 5 indicating strongly disagree. Exploratory factor analyses of large sets of trait
adjective self-ratings (e.g., “friendly,” “courageous”) or short trait descriptions (e.g., “I am
not a worrier.”) consistently yield the Big Five personality domains. Several independent
studies have replicated the essential factor structure of this inventory (e.g., Savla, Davey,
Costa, & Whitfield, 2007; Wu, Lindsted, Tsai, & Lee, 2008). The NEO PI-R has been used
extensively in empirical studies of normal and abnormal personality (e.g., Markon et al.,
2005; Yamagata et al., 2006), and has been accepted among many as the dominant Big Five
personality assessment instrument (Clark, 2007).

Creating item pools—We used Widiger and Simonsen’s (2005) pantheoretical
integrative model of personality disorder classification to develop item pools for
Antagonism, Constraint, Emotional Instability, Extraversion, and Unconventionality from
the SNAP-2, TCI, and NEO PI-R. Widiger and Simonsen (2005), classified items from these
three instruments into the five scales of interest. Table 1 lists the scales from each
personality measure that were used to create the five item pools. The Entitlement SNAP-2
scale was included in both Antagonism and Extraversion (Widiger & Simonsen, 2005).
Table 1 lists the scales from each personality inventory as well as the number of items from
each of the scales used in the analyses. The initial item pools consisted of a large set of items
for each personality dimension: Antagonism (214 items: 48 NEO, 93 SNAP, and 73 TCI
items), Constraint (232 items: 48 NEO, 92 SNAP, and 92 TCI items), Emotional Instability
(190 items: 48 NEO, 62 SNAP, and 80 TCI items), Extraversion (186 items: 48 NEO, 77
SNAP, and 61 TCI items), and Unconventionality (96 items: 48 NEO, 15 SNAP, and 33 TCI
items). Response frequencies for each item were inspected before data analysis to ensure
that all scale values were endorsed by at least 1.0% of the sample.2

Analytic Approach
The data analytic approach consisted of two major components. First, we conducted factor
analyses to ensure sufficient unidimensionality for the proposed models. Next, we used
concurrent IRT calibrations to link the items from the three personality inventories.

Dimensionality—Before examining dimensionality, the sample was randomly divided
into two groups of about equal size: a development (n = 979) and a validation (n = 938)
sample. To ensure that the assumption of unidimensionality was met for IRT analysis, we
conducted exploratory factor analysis (EFA) of each item pool representative of
Antagonism, Constraint, Emotional Instability, Extraversion, and Unconventionality with
the development sample. This was followed by a confirmatory factor analysis (CFA) for
each personality dimension with the validation sample. All factor analyses were run using a
mean and variance-adjusted weighted least squares estimator (WLSMV) in Mplus 5.1

2Additional tables providing item content and response frequencies for the Antagonism, Constraint, Emotional Instability,
Extraversion, and Unconventionality initial item pools are available upon request from the corresponding author.
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(Muthén & Muthén, 2007). The factor loading pattern matrix was examined to determine
whether individual items loaded on a single factor. The strength of item loadings was
considered poor if they did not reach a value of .35. Items not reaching this threshold were
discarded, and the EFA was rerun. This process was repeated to ensure all item loadings
were greater than or equal to .35. We chose to use .35 instead of a stricter cutoff at this stage
to retain more items and the most comprehensive item pools. After the final item pool for
the EFA was determined, we examined the scree plot and eigenvalues to evaluate
dimensionality. This process yielded a refined pool of items, indicating the content overlap
for the SNAP-2, TCI, and NEO PI-R regarding each personality dimension.

Following the EFA, the items were then submitted to a single-factor CFA using the
validation sample. We assessed absolute fit of the confirmatory models using global fit
indices, including the chi-square statistic (χ2), comparative fit index (CFI), the Tucker-Lewis
index (TLI), and the root mean square error of approximation (RMSEA). The conventional
cutoff values for the CFI and TLI, are .90 or greater for acceptable fit, and .95 or greater for
good fit. Additionally, RMSEA values between .05 and .08 represent an acceptable fit, while
values less than .05 indicate a good fit (McDonald & Ho, 2002). Given these established
standards of CFA fit statistics, we also noted the caution of mechanical use of CFA fit
criteria as a “permission slip” for modeling data using IRT, because CFA fit results can be
affected dramatically by large number of items and skewed data distributions (Cook, Kallen,
& Amtamnn, 2009), which are common characteristics of personality data. For example,
Hays and his colleagues (2007) reported CFI = 0.95 and RMSEA = 0.12 as sufficiently
unidimensional for IRT analysis on their Physical Functioning item bank development.
Similarly, Revicki and his colleagues (2009) reported CFI = 0.902, TLI = 0.991, and
RMSEA = 0.156 as sufficiently unidimensional for further IRT analysis. Buysse and his
colleagues (2010) reported RMSEA = 0.140, TLI = 0.957, and CFI = 0.843 for Sleep
Disturbance item bank and RMSEA = 0.157, TLI = 0.955, and CFI = 0.812 for Sleep-
Related Impairment item bank as sufficiently unidimensional for further IRT analysis.
Therefore, we also checked the scree plot of eigenvalues and the ratio of the first two
eigenvalues from EFA in judging unidimensionality. Alternatives to the basic one-factor
model were considered to improve fit (cf. McHorney & Cohen, 2000).

IRT calibration—Following the factor analyses to determine which items across the three
personality measures were sufficiently unidimensional for IRT analysis, we further
examined item response distributions because item parameter estimates may be biased for
items with sparse cells (Thissen, 2003). Although it is common that the item response
distributions are skewed for questionnaire data, the item response categories with few
observations (less than 5% of total frequencies) have to be combined with their adjacent
categories to achieve reliable estimates. We removed those items with at least one response
category having less than 5% of total frequencies to keep the original response scales.
Because we had such large item pools, we were able to delete these items; there was no need
to retain items with sparse cells. Then we concurrently calibrated all items from each
personality dimension of interest using the GRM for the NEO PI-R and 2PL for the SNAP-2
and TCI in Multilog 7.03 (Thissen, 2003). The advantages of this concurrent calibration
include: (1) it retains the integrity of the original scale, (2) it allows individuals to take
different sets of items, and (3) it tolerates inventories of differing lengths and rating scales
(cf. McHorney & Cohen, 2000; Reise & Waller, 2009). The Multilog program for the GRM
estimates a slope (a) parameter and four location (b) parameters for each five-category NEO
PI-R item. The Multilog program 2PL model estimates a slope (a) and one location (b)
parameter for each two-category SNAP-2 and TCI item.

After the initial concurrent calibration, we examined items in terms of item information and
item content. Items with low item information were considered to be poor items in IRT
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calibration. Item discrimination parameter estimates affect an item’s total information
function. The higher the discrimination parameter, the more peaked the item information
function. Thus, items with discrimination parameter estimates less than 1.00 provide little
information and were removed from the item pool. The reduced item pool was then
recalibrated.

Results
Descriptive Statistics

Summed scores of the item pools were computed and examined for each personality
dimension. The mean of the summed scores for the 214 Antagonism items was 41.51 (SD =
14.59) for the total sample, 43.31 (SD = 13.66) for the student sample, and 34.42 (SD =
15.97) for the nonstudent sample. The summed score distributions for Antagonism were not
significantly skewed in the total sample or either of the subsamples when considered
separately (total sample, skew = .27; student sample = .56; nonstudent sample = .08).

The mean of the summed 232 Constraint items for the total sample was 62.68 (SD = 14.51),
64.83 (SD = 14.25) for the student sample, and 54.35 (SD = 12.39) for the nonstudent
sample. The summed score distributions for Constraint were also not significantly skewed
(total sample, skew = .30; student sample = .38; nonstudent sample = −.20).

For the total sample, the mean of the summed scores for Emotional Instability was 52.61
(SD = 31.69), and 47.15 (SD = 14.82) and 73.77 (SD = 59.10) for the student and
nonstudent samples, respectively. The summed score distribution in the total sample for
Emotional Instability was positively skewed (total sample, skew = 2.43); however, the
distributions were not significantly skewed when examining the subsamples separately
(student sample = .73; nonstudent sample = .74).

The mean of the summed scores for the 186 Extraversion items was 66.13 (SD = 25.74) for
the total sample, 66.40 (SD = 15.90) for the student sample, and 65.06 (SD = 47.40) for the
nonstudent sample. The summed score distributions for Extraversion were not significantly
skewed (total sample, skew = .86; student sample = .14; nonstudent sample = .72).

Finally, the mean of the summed 96 Unconventionality items was 48.76 (SD = 33.85) for
the total sample, 46.44 (SD = 12.10) for the student sample, and 57.74 (SD = 70.29) for the
nonstudent sample. The summed score distribution in the total sample for Unconventionality
was positively skewed (total sample, skew = 2.13); however, the distributions were not
significantly skewed when examining the subsamples separately (student sample = .64;
nonstudent sample = .78).

Because of the BIBD, internal consistency reliability coefficients could not be calculated for
the student sample (i.e., because of planned missingness, too few student cases completed all
the items from a scale or instrument for α to be calculated). However, reliability coefficients
were calculated for the nonstudent sample by instrument within each of the five item banks.
For the Antagonism item bank, α = .80 for the NEO items, α = .95 for the SNAP items, and
α = .84 for the TCI items. The internal consistency coefficients (α) for the Constraint item
pool were .83 for the NEO items, .88 for the SNAP items, and .68 for the TCI items. For the
Emotional Instability item bank, α = .92 for the NEO items, α = .94 for the SNAP items, and
α = .93 for the TCI items. For the Extra-version item bank, α = .87 for the NEO items, α = .
94 for the SNAP items, and α = .78 for the TCI items. Lastly, the internal consistency
coefficients (α) for the Unconventionality item bank were .90 for the NEO items, .86 for the
SNAP items, and .85 for the TCI items.
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Assessing Dimensionality
For each of the personality dimensions, the scree plot of eigenvalues from the EFA in the
development sample was suggestive of a single factor, with the first value larger than the
others. Specifically, the ratio of the first to the second eigenvalue was greater than 2.0 for all
traits: Antagonism (3.10), Constraint (3.54), Emotional Instability (3.92), Extraversion
(5.90), and Unconventionality (2.03). Although the ratio of the first two factors for
Unconventionality was less than 3, all item loadings were above .35. Specifically, in the
final single factor solution, item loadings ranged from .35 to .79 for Antagonism, .35 to .93
for Constraint, .38 to .88 for Emotional Instability, .43 to .92 for Extra-version, and .38 to .
76 for Unconventionality.

The basic 1-factor CFA model for Extraversion fit well to the validation sample data (CFI
= .901, TLI = .930, RMSEA = .035). The RMSEA index indicated at least acceptable fit for
the remaining four dimensions. However, the CFI/TLI global fit indices indicated less than
adequate fit for the basic 1-factor CFA model: Antagonism (CFI = .821, TLI = .838,
RMSEA = .031), Constraint (1.85, CFI = .773, TLI = .781, RMSEA = .030), Emotional
Instability (2.00, CFI = .861, TLI = .871, RMSEA = .030), and Unconventionality (3.01,
CFI = .684, TLI = .696, RMSEA > .046).

Similar to the method used by McHorney and Cohen (2000), we next tried alternatives to the
basic 1-factor CFA model. Correlated errors among indicators from the same measure were
specified to reflect that some of the covariance among the items from the same inventory
because of measurement error. The addition of correlations among the residuals of the items
from the same measure (cf. McHorney & Cohen, 2000) improved the CFI and TLI indexes
to acceptable levels: Antagonism (CFI = .900, TLI = .907, RMSEA = .024), Emotional
Instability (CFI = .910, TLI = .909, RMSEA = .027), and Unconventionality (CFI = .957,
TLI = .948, RMSEA = .019); with the exception of Constraint (CFI = .884, TLI = .867,
RMSEA = .024), where the CFI and TLI indexes remained slightly outside the acceptable
range. Although the CFA fit indices were slightly outside the traditional acceptable range,
CFA fit values were found to be sensitive to data distribution and number of items (Cook,
Kallen, & Amtmann, 2009). As they suggested, using traditional cutoffs and standards for
CFA fit statistics is not recommended for establishing unidimensionality of item banks
because the impact of distribution and item number was quite large in some cases. We also
examined alternative models that posited additional factors (e.g., a model that allowed items
from different measures to load on method factors). These solutions did not yield superior fit
relative to the single-factor model with correlated errors. Further, we found in the literature
about robustness of item parameter estimation to assumptions of unidimensionality: Studies
using multidimensional data generated by a factor analytic approach tend to show that a
unidimensional IRT model is robust to moderate degrees of multidimensionality (Harrison,
1986; Kirisci, Hsu, & Yu, 2001; Reckase, 1979). Given the EFA results and eigenvalues as
well as CFA cutoff values used in previous IRT studies, we judged these results overall
provide sufficient evidence of unidimensionality.

Based on these results, we determined 92 Antagonism, 108 Constraint, 114 Emotional
Instability, 91 Extraversion, and 49 Unconventionality items were sufficiently
unidimensional for IRT analysis (Reeve et al., 2007; Tate, 2003; Zwick & Velicer, 1986).
Table 1 delineates the name of the scales as well as the number of items retained from each
of these scales following the factor analyses. These item pools reflected the overlapping
content in the SNAP-2, TCI, and NEO PI-R. Specifically, the three measures overlapped in
measuring anger and verbal and physical aggression for Antagonism; premeditation and
perseverance for Constraint; stress susceptibility, negative affectivity, and impulsiveness for
Emotional Instability; high activity, positive affectivity, and sociability for Extraversion; and
curiosity, unusual experiences, and connectedness for Unconventionality.
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IRT Calibration
For item response frequency distribution examinations, all items having at least one
response category with less than 5% of total frequencies were NEO items. This was
expected since NEO had 5 response categories while TCI and SNAP had only 2 response
categories. Thirty-six NEO items were removed accordingly: 4 items from Antagonism, 13
items from Constraint, 4 items from Emotional Instability, 14 items from Extraversion, and
1 item from Unconventionality. Using the items banks selected from the factor analyses for
each personality dimension, the slope estimates from the initial concurrent calibration
indicated a wide range of item discrimination for Antagonism (as = .48–2.51), Constraint (as
= .42–2.05), Emotional Instability (as = .55–2.75), Extra-version (as = .64–2.93), and
Unconventionality (as = .38–1.58), with many items providing poor discrimination (i.e., as <
1.0). Based on these item parameters, we further reduced the number of items to yield a final
number of items for each trait: Antagonism (24 items; 1 NEO, 15 SNAP, and 8 TCI items),
Constraint (19 items; 7 NEO, 8 SNAP, and 4 TCI items), Emotional Instability (56 items; 9
NEO, 27 SNAP, and 20 TCI items), Extraversion (59 items; 9 NEO, 45 SNAP, and 5 TCI
items), and Unconventionality (18 items; 7 NEO, 4 SNAP, and 7 TCI items). For illustrative
purposes, Table 2 provides the parameter estimates and their standard errors from the final
concurrent calibrations in rank order of their slope parameter estimates for the Constraint
domain. The parameter estimates for the remaining domains are available upon request from
the first author. The items retained for each scale maintained a reasonable balance of content
and provided adequate coverage for the dimensions of interest. Interestingly, the final
calibration for each of the personality dimensions contains items from all three measures,
which suggests that each measure provides some utility in measuring the underlying trait.
The slope estimates of the final item pools for Antagonism (as = 1.11–3.93), Constraint (as
= 1.09–1.99), Emotional Instability (as = 1.00–2.59), Extraversion (as = 1.04–3.03), and
Unconventionality (as = 1.07–2.45) indicated considerable variation in item discrimination.
The location parameters for the Antagonism (bs = −1.70–2.04), Constraint (bs = −2.81–
2.49), Emotional Instability (bs = −2.75–2.57), Extraversion (bs = − 2.70–1.90), and
Unconventionality (bs = −2.50–1.61) reflect a sizable range of the underlying personality
dimension of interest.

Next, we compared the psychometric information at the test level. One of the advantages of
concurrent calibration is that all three measures are on the same metric. For each of the
personality dimensions, the test information curves (see Figure 1) were plotted for the three
measures separately and combined. Panel 1a displays the test information curves for
Antagonism. For these three measures, the TCI provided the most information, followed by
the SNAP-2. However, the SNAP-2 covered a broader θ range relative to the TCI. The NEO
PI-R covered a broad range; albeit providing relatively little information to the test
information curve (it contributed only one item). Panel 1b displays the test information
curve for Constraint. The NEO PI-R provided the most information and covered the widest θ
range followed by the SNAP-2 and TCI. Panel 1c displays the test information curves for
Emotional Instability. The SNAP-2 provided more information at a narrower θ range of −1.5
to 2.5, while the NEO PI-R provided more information at the low tail (i.e., less than −1.5).
The TCI covered a slightly narrower θ range for Emotional Instability than the SNAP-2 and
provided less information. Panel 1d displays the test information curves for Extraversion.
Similar to Emotional Instability, the SNAP-2 provided more information at a θ range of −3.0
to 2.5, while the NEO PI-R provided more information at the two tails (i.e., less than −3.0
and larger than 2.5). The TCI provided the least information. Finally, Panel 1e displays the
test information curves for Unconventionality. The NEO PI-R covered the widest θ range
and provided the most information, followed by the TCI and SNAP-2. Across all five
personality domains, combining items from the three individual scales provides the
maximum amount of information with the most precision across the widest range of θ when
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compared to the information provided by the subset of items retained from each individual
scale.

Discussion
Our goal was to map the scales from the SNAP-2, NEO, and TCI onto five common
personality traits (i.e., Antagonism, Constraint, Emotional Instability, Extraversion, and
Unconventionality) using Widiger and Simonsen’s (2005) model as a guide. Thus, we
specified the factors we sought to measure in advance. The results demonstrated that items
from the SNAP-2, TCI, and NEO PI-R overlap in their measurement of Antagonism,
Emotional Instability, Extraversion, Constraint, and Unconventionality in predictable ways.
For example, items from the Negative Temperament, Self-harm, and Dependency SNAP-2
scales, Harm Avoidance and Self-Directedness TCI scales, and Neuroticism NEO PI-R scale
all overlap in measuring Emotional Instability. Our results are consistent with recent meta-
analytic and empirical evidence demonstrating that five personality dimensions are shared
among dimensional measures of abnormal and normal personality (Markon et al., 2005;
O’Connor, 2005; Samuel, Simms, Clark, Livesley, & Widiger, 2010). Our findings are
consistent with Samuel and colleagues (2010) demonstrating that common latent personality
dimensions cut across the NEO PI-R as well as personality measures intended to assess
more extreme variants of personality pathology (SNAP and Dimensional Assessment of
Personality Pathology-Basic Questionnaire; Livesley & Jackson, 2011). Additionally, items
from the NEO PI-R provided more information at the lower range of the latent trait
compared to the measures of maladaptive personality.

The integration of multiple perspectives, specifically the SNAP-2, TCI, and NEO PI-R,
provides the most information about the underlying trait, thereby minimizing the
weaknesses of any single perspective. Our final item banks integrated information functions
across personality scales from competing inventories, which provides the most information
about the underlying trait compared with the subset of items retained from each individual
inventory. Integrating multiple information functions always leads to an increase in the
amount of information provided. For example, for Extraversion, the NEO PI-R provides the
most information at the high and low ends of trait, whereas the SNAP-2 provides more
information in the middle range of the trait. Each measure contributed items to the final
calibrated item pool, suggesting that each measure provides some utility in measuring the
underlying domains of interest. Even though factor analyses pruned unrelated items, we
further pruned items if they provided little information to the construct (i.e., items with slope
parameters <1.00 were eliminated). Thus, items from any measure could have been
eliminated at this stage and it is important to note that all three scales were represented in the
final item pool. These results are also consistent with past reports that two-, three-, and four-
factor models of personality, which have all been proposed as alternative accounts for
normal and abnormal personality (e.g., Eysenck & Eysenck, 1976; O’Connor & Dyce, 1998;
Tellegen, 2000), are well-represented within a five-factor model hierarchy (Digman, 1997;
Markon et al., 2005).

Comparing the SNAP, TCI, and NEO
Our data analytic strategy enabled us to directly compare scales from the SNAP-2, TCI, and
NEO PI-R by linking the scales to the same metric. We retained items from each of the
inventories that provided the best psychometric information to represent the five personality
traits. By putting items across inventories on the same underlying latent trait scale, we were
able to provide information to researchers and clinicians regarding the “best” functioning
items from each of the three inventories. We did not intend to create a new measure based
on these three inventories, rather to provide information across them.
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The results demonstrated the relative strengths and weaknesses of the SNAP-2, TCI, and
NEO PI-R when measuring Antagonism, Constraint, Emotional Instability, Extraversion,
and Unconventionality as separate personality dimensions. Specifically, the SNAP-2 and
TCI provided information at narrower bands of θ for all personality traits relative to the
NEO PI-R with the exception of Antagonism. Moreover, the SNAP-2 provided more
information at narrow bands of Antagonism, Emotional Instability, and Extraversion relative
to the NEO PI-R. Additionally, the NEO PI-R provided the most information across all
bands of Constraint and Unconventionality relative to the SNAP-2 and TCI. Lastly, the TCI
provided the most information for Antagonism but provided the least information for
Constraint, Emotion Instability, and Extraversion compared to the SNAP-2 and NEO PI-R.
The TCI provided more information and measured a wider range of Unconventionality
relative to the SNAP-2 but not the NEO PI-R.

A comparison of item parameters also demonstrated that the NEO PI-R items covered a
wider θ range than SNAP-2 and TCI items across four personality traits. This can be partly
attributed to the structure of the measure. Poly-tomous response items generally cover a
wider theta range than dichotomous items since each polytomous response item can be
treated as a series of dichotomous items. However, this structural difference does not fully
account for our findings because increasing the number of categorical responses does not
uniformly increase the information for θ levels over the entire θ range (Muraki, 1993).
Moreover, information from different items, even if indicators have different response
options, when combined in an item pool allows us to directly compare the information
provided by the different scales. Each NEO item is spread out across four decision points
(Strongly Disagree vs. Disagree; Disagree vs. Neutral; Neutral vs. Agree; and Agree vs.
Strongly Agree). Thus, each NEO item can be thought of as 4 binary discriminators (k-1
response options). When NEO, SNAP, and TCI indicators comprise an item pool, we are
able to compare the aggregate information provided by all the items from the scale (test
information curve). Concurrent calibration ensured that items from different measures could
be compared on the same metric. Although the test information is a sum of individual item
information, which means that the height of the information curve is often affected by the
number of items included in the item pool, this does not inevitably mean that the more items
included, the more information the corresponding “test” will have. With IRT, a longer test
does not provide more information than a shorter test (Embretson & Reise, 2000).

By combining items from different scales, we are able to provide more information about
the underlying construct than any one scale. This observation is important because many
personality assessments are created with little crosstalk between them. This has resulted in a
plethora of personality inventories often viewed as competing for “favored” status.
However, we have demonstrated that, by using IRT calibrations across different instruments,
we can equate them on the same metric and measure the broadest range of theta with the
most precision when compared with any one instrument in isolation.

Constructs of Antagonism, Constraint, Emotional Instability, Extraversion, and
Unconventionality

In addition to demonstrating the relative strengths and weaknesses of the SNAP-2, TCI, and
NEO PI-R, latent trait models inform our understanding of the constructs of interest. The
factor analyses and concurrent calibrations culled items from all inventories that did not
sufficiently overlap, which ensured the final item pool was representative of the
unidimensional latent trait. Our results distilled core features of the construct, while culling
peripheral aspects.
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Antagonism—The majority of the Antagonism items measured argumentativeness (e.g., “I
often get into arguments with my family and friends”), physical aggression (e.g., “When I
get angry, I am often ready to hit someone”), animosity (e.g., “I enjoy getting revenge on
people who hurt me”), and self-centeredness (e.g., “Some people think I am selfish and
egotistical”). The original set of items were from the Aggressiveness and Manipulativeness
SNAP-2 scales, the Cooperativeness TCI scale, and the Agreeableness NEO PI-R scale (i.e.,
NEO PI-R facets: Trust, Straightforwardness, Altruism, Compliance, and Modesty).
However, the final calibrated scale only contained one item from the NEO PI-R Antagonism
scale. Contrary to Widiger and Simonsen’s (2005) predictions, no items from the Reward
Dependence TCI scale, Entitlement and Dependency SNAP-2 scales, and the Tender-
mindedness facet of the Agreeableness NEO PI-R scale were represented in the final item
pool. Interestingly, a relatively large number of items were dropped from the Antagonism
item pool because items factor loadings were <.35, indicating that the Antagonism construct
does not appear to be as unidimensional when compared with the other personality domains
across the NEO, SNAP, and TCI.

Constraint—The majority of the Constraint items measured premeditation (e.g., “I plan
ahead carefully when I go on a trip”), perseverance (e.g., “When I start a task, I am
determined to finish it”), and diligence (e.g., “I enjoy working hard”). Items from the final
pool originated from the Workaholism, Impulsivity, Propriety, and Disinhibition SNAP-2
scales, Novelty Seeking and Self-Directedness TCI scales, and Conscientiousness NEO PI-R
scale (i.e., all facets: Competence, Order, Dutifulness, Achievement Striving, Self-
Discipline, and Deliberation). At least one item from all proposed overlapping scales were
represented in the final pool.

Emotional Instability—The preponderance of Emotional Instability items measure stress
susceptibility (e.g., “I sometimes get too upset my minor setbacks”), anxiety (e.g., “I often
feel nervous and stressed”), depression (e.g., “I rarely feel lonely or blue” [reverse-scored]),
anger (e.g., “My anger frequently gets the better of me”), impulsivity (e.g., “Sometimes I get
so upset, I feel like hurting myself”), helplessness (e.g., “I often feel that I am the victim of
circumstance”), and self-consciousness (e.g., “I usually stay away from social situations”).
The final item pool contained items from the Negative Temperament and Self-harm SNAP-2
scales, Harm Avoidance and Self-Directedness TCI scales, and the Neuroticism NEO PI-R
scale (i.e., all facets: Anxiety, Hostility, Depression, Self-Consciousness, Impulsiveness, and
Vulnerability). The Dependency SNAP-2 scale was not represented in the final item pool,
which suggests that indecisiveness may not be best understood as part of the Emotional
Instability construct.

Extraversion—The majority of Extraversion items measured high activity (e.g., “Most
days I have a lot of ‘pep’ or vigor”), positive affectivity (e.g., “I laugh easily”), and
sociability (e.g., “I go out of my way to meet people”). At least one item was represented
from the Positive Affectivity, Exhibitionism, Entitlement, and Detachment SNAP-2 scales,
the Reward Dependence, Exploratory Excitability, and Shyness TCI scales, and the Extra-
version NEO PI-R scale (i.e., all facets: Warmth, Gregariousness, Assertiveness, Activity,
Excitement-Seeking, and Positive Emotions). Contrary to Widiger and Simons-en’s (2005)
predictions, the Extravagance TCI scale was not represented in the final item pool. This
finding suggests that the ease with which one spends money may not be an important aspect
of the Extraversion construct.

Unconventionality—The preponderance of Unconventionality items measured
intellectual curiosity (e.g., “I am intrigued by the patterns I find in art”), unusual
experiences, (e.g., “Sometimes I have this strange experience in which things seem “more
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real’ than usual”) and connectedness (e.g., “I sometimes feel so connected to nature that
everything seems to be part of one living organism”). As predicted by Widiger and
Simonsen (2005) items in our final pool originated from the Eccentric Perceptions SNAP-2
scale, Self-Transcendence TCI scale, and Openness NEO PI-R scale (i.e., NEO PI-R facets:
Ideas, Aesthetics, and Feelings). Three Openness facets were not represented in the final
item pool: Values, Fantasy, and Actions. Including Unconventionality in a dimensional
model of personality pathology is somewhat controversial because it is not clear that this
construct is relevant to personality pathology (O’Connor & Dyce, 1998; Watson et al., 2008;
Watson, Clark, & Harkness, 1994). However, our findings are consistent with Widiger
(2011b) and suggest that certain facets from the Openness NEO PI-R scale (i.e., Ideas,
Aesthetics, and Feelings) can be linked with more extreme unusual experiences as measured
with the Eccentric Perceptions SNAP-2 scale. Future research with this scale is required to
determine its validity for psychotic features that may be important markers for particular
manifestations of personality pathology (e.g., Schizotypal PD).

Additional information regarding the nature of the underlying traits can be found by
examining the individual item distributions and test information curves. For Constraint,
Emotional Instability, Extraversion, and Unconventionality, the frequency distributions for
individual items were approximately normal and resulting test information curves were also
approximately normally distributed (peaks of the distributions range from approximately −1
for Constraint to 1 for Extraversion and Unconventionality). However, the frequency
distributions for individual items in our final Antagonism item bank were positively skewed
despite our attempt to enrich the sample at the ceiling with clinical patients. Thus, the test
information curves for the SNAP-2, TCI, NEO PI-R, and combined test were displaced to
the right, with more information and precision provided in the moderate to marked ranges
(approximately 0 to +2 SD). It might seem as though it is appropriate to identify low
threshold Antagonism items; however, it is unclear if such items would measure the same
construct as problematic, higher levels of Antagonism. Reis and Waller (2009) observe that
peaked and (most often positively) skewed information functions for clinical scales are
indicative of an underlying “quasi-trait.” As a result, the construct may be less informative
at the low end of the scale. Thus, low antagonism may not reflect cooperativeness/
amicability but something entirely different, such as flexibility to engage in a wide range of
interpersonal behavior. Reis and Waller note that quasi-traits have implications for many
IRT applications. Specifically, finding items that provide information across the entire range
of Antagonism could prove difficult, which poses complications for computer adaptive
testing. This status also has implications for measuring change as extremely different
precision for individuals exists at different ranges of Antagonism.

Nosological Implications
The best classification scheme for personality disorders (PDs) is the topic of considerable
debate (Clark, 2007). Overwhelming evidence indicates that the dominant psychiatric
nosology, the DSM–IV–TR (American Psychiatric Association, 2000), which divides
personality pathology into 10 separate diagnoses, fails to align with empirical classification
research (e.g., Krueger, 2005; Livesley, 2001; O’Connor, 2005), and few clinicians or
researchers maintain that the DSM–IV PD taxonomy adequately captures the range of
personality pathology (Westen, 1997; Zimmerman et al., 2005).

Dimensional classification of PDs has been proposed as an attractive alternative approach
because it addresses most of the limitations of the current categorical system (Widiger &
Trull, 2007). Conceptualizing an individual’s personality as a multidimensional profile
composed of distinct traits explains the co-occurrence among PDs as a function of shared
trait liabilities, and heterogeneity within a disorder reflects differential interactions among
traits (Krueger & Markon, 2006). Additionally, dimensional models preserve information
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about subclinical manifestations of personality pathology that may have significant
functional consequences, such as excessive alcohol use and social maladjustment (Bagge et
al., 2004; Stepp, Trull, & Sher, 2005). Several dimensional models have been explicitly
developed to assess a wide range of maladaptive personality traits. Morey and colleagues
(2007) demonstrated the incremental validity of these approaches over the extant diagnostic
system.

Our current work demonstrates the advantages of linking competing personality inventories
into an integrated framework. By linking inventories from different perspectives, we can
develop a comprehensive classification system that capitalizes on the strengths of different
inventories. For example, because the NEO PI-R provided information at the low end of
Emotional Instability and the SNAP-2 provided more information in more moderate and
high ranges of Emotional Instability, integrating items from both of these models provides
the most information along the personality trait continuum when compared with the subset
of items from any one inventory. This finding is consistent with previous work
demonstrating equivocal results when pitting one model against another (Harkness &
McNulty, 1994; Morey et al., 2007; Reynolds & Clark, 2001; Stepp et al., 2005). Thus, it
seems that selecting a single inventory to serve as our future taxonomy would result in a
classification system that leaves out meaningful aspects of personality.

Our data analytic strategy illustrates IRT as one tool that can be used for linking personality
inventories to develop an improved measurement system for personality traits. IRT models
yield information about the position on the personality trait continuum where each item and
inventory provides maximum psychometric information about the trait. This could enable us
to develop an empirically informed measurement system that contains items that tap the low,
middle, and high ranges of each trait. For example, a comprehensive inventory for Extra-
version might include items that assess low (e.g., “I am a ‘people person’”), middle (e.g., “I
prefer to start conversations, rather than waiting for others to talk to me”), and high (e.g., “I
often feel as if I’m bursting with energy”) ranges of the trait. Future research can develop
cut-points along the trait continuum to aid in clinical decision-making.

Limitations
We were only able to link a small subset of the 18 competing dimensional personality
inventories in the current study. However, given that we have now integrated the SNAP-2,
TCI, and NEO PI-R, we will be able to forge ahead. As participants in future studies
complete at least one of the measures we have already concurrently calibrated in addition to
another personality inventory (e.g., MPQ, DAPP-BQ), we will be able to link the additional
personality inventory to the current scales. As more inventories are linked and we are able to
directly compare each inventory, we will learn about the best path for a future integrative
measurement tool and refine our understanding of the underlying traits.

Although this linking approach based on concurrent IRT calibration can be used to create a
new integrated inventory, we did not intend to create a new inventory based on these three
commercially available inventories. Rather, we intended to provide researchers information
on the item performance form each of these three inventories with advantages and
disadvantages of each inventories.

Potential biases can sometimes be introduced by combining samples (cf. Waller, 2008). We
wanted to bolster our student sample with psychiatric patient samples to expand the potential
range of scores that would be endorsed. For IRT purposes, we felt that the potential increase
in range of scores by also using patients outweighed the concerns of commingling the
samples.
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Future Directions for Personality Assessment
Our next set of objectives includes validating the integrated item banks by demonstrating
their utility in predicting social functioning and treatment response compared with already
existing measures of personality, including the extant classification system for personality
disorders. One of the advantages to our approach is that we can further refine these item
pools. The predictive utility of these refined item banks should also be tested against
existing measures.

In summary, we encourage researchers to continue to investigate the utility of integrative
personality inventories. We believe this approach provides the most information along the
entire personality trait continuum and will yield the most comprehensive, flexible, and
precise inventory. This approach brings together theories and inventories that are distinct but
contain significant overlap. For this reason we feel that an integrative dimensional
personality inventory will generate novel empirical studies and refine our understanding of
underlying personality traits.
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Figure 1.
Test information curves for the SNAP-2, TCI, NEO PI-R, and combined test for
Antagonism (Panel 1a), Constraint (Panel 1b), Emotional Instability (Panel 1c), Extraversion
(Panel 1d), and Unconventionality (Panel 1e).
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