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Much of contemporary research in personality psychology is aimed at 
furthering understanding of particular traits (e.g., Machiavellianism, extra- 
version, narcissism, self-monitoring). At the heart of it, this process in- 
volves the grand enterprise of construct didation (Cronbach & Meehl, 
1955)-that is, developing a nomological net for a trait construct by es- 
tablishing its connections to other traits and then to observables. The 
process then defines the trait implicitly by its pattern of connections-its 
place-within the systematized organization of the net. 

Of the various nets that may be woven, perhaps most useful from a 
scientific standpoint may be a net that integrates the trait within an es- 
tablished, comprehensive model of personality. Models such as the Big Five 
or Five Factor Model (e.g., Goldberg, 1993; McCrae & John, 1992) and 
the circumplex (e.g., Wiggins, 1979) essentially provide encompassing nets 
for particular domains of personality and thus platforms for studying the 
descriptive characteristics of different trait concepts and measures. 

The purpose of this chapter is to show how circumplex, or circular, 
models of personality could serve the broad purpose of construct elucida- 
tion. Circumplex structure appears to characterize two domains of special 
interest to personality psychologists: the interpersonal (e.g., Wiggins, 1979) 
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and the affective (e.g., Plutchik, 1989; Russell, 1980). I believe that ana- 
lyzing interpersonal and affective traits “the circular way”-in harmony 
with the special geometric implications of the model-is likely to yield 
greater understanding about their descriptive features than would adoption 
of other orienting perspectives. 

I first will define the circumplex and relate this model to its principal 
alternative, the Big Five or Five-Factor Model (e.g., Saucier, 1992). There 
is now an emerging view that the common factor spaces for interpersonal 
traits and for affective traits are better represented by the circumplex than 
by the simple-structure alternative (e.g., Hofstee, de Raad, & Goldberg, 
1992; Johnson & Ostendorf, 1993; Meyer & Shack, 1989; Saucier, 1992). 
Second, I will show how the key descriptive features of a trait-its the- 
matic quality, breadth, and factorial saturation-can be obtained from the 
fundamentally geometric methods of analysis that derive from the circum- 
plex. In turn, these methods lend themselves to concise, yet informative, 
meta-iconic (Wainer & Thissen, 1981) representations of a trait’s place 
within its net. Third, I will apply the methods to published data from a 
number of studies, demonstrating how these analytic tools can illuminate 
and bring context to the particular traits of interest. Several articles now 
directly afford the opportunity for this kind of secondary analysis, in that 
they present the raw materials in the form of trait correlations with estab- 
lished circumplex measures of personality (e.g., Buss & Chiodo, 1991; 
Gifford, 1991; Gifford & O’Connor, 1987; Horowitz, Rosenberg, & Bar- 
tholomew, 1993; Moskowitz, 1994). Yet, if the interpersonal and affective 
domains conform generally to the circumplex model, then it should be 
possible to extract the circumplex factor space from any comprehensive 
measure of personality, and hence do similar, opportunistic analyses from 
suitably reconfigured measures. In this chapter, I will explore this possibility 
with the California Q S e t  (CQ; Block, 1961/1978), a widely used and re- 
spected approach to personality description. If circumplex analyses are fea- 
sible from subsets of CQ item content, then this opens up an extensive 
literature for what is essentially a domain-centered reanalysis of personality 
research data. Moreover, it would suggest that other comprehensive per- 
sonality measures would be amenable to similar analysis with comparable 
payoff. 

Before proceeding, however, it may be useful to have a brief overview 
of the California Q-Set (Block, 1961 / 1978). Unlike conventional measures 
of personality, the CQ offers a person-centered approach (Ozer, 1993) to 
description that relies on the Q-sort technique. It consists of 100 state- 
ments (e.g., “has a rapid personal tempo; behaves and acts quickly,” “tends 
to project his own feelings and motivations onto others”) that together are 
intended to provide a basic language for formulating an individual’s per- 
sonality (Block, 1961/1978, p. 138). The CQ is usually completed by expert 
judges (observers), with the statements sorted into a fixed distribution of 
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nine categories (from “extremely uncharacteristic” [ 11 to “extremely char- 
acteristic” [9]). A recent volume edited by Funder, Parke, Tomlinson- 
Keasey, and Widaman (1993) provides a showcase for the CQ method, 
revealing it to be a versatile tool for the intensive study of personality.’ 

McCrae, Costa, and Busch (1986) and Lanning (1994) have con- 
ducted exploratory factor analyses of the CQ. Both studies demonstrated 
that the basic five factors of personality can be recovered from the CQ item 
set. Lanning’s data are especially valuable in that they are based on a very 
large sample (940 research participants) assessed by expert judges during 
1- to 3-day periods of observation. The factor loadings reported in Lan- 
ning’s article will be the foundation for several analyses done later in this 
chapter. 

THE CIRCUMPLEX AND ITS RELATION TO THE 
FIVE-FACTOR MODEL 

The term circumplex was first introduced by Guttman (1954), who 
used it to refer to a particular kind of nonrestrictive correlation pattern 
having a distinct circular ordering (see also Browne, 1992). This charac- 
teristic pattern (see, e.g., Browne, 1992; Wiggins, Steiger, & Gaelick, 1981) 
also has been called a circulant or circular matrix. 

The more familiar concept of the circumplex-as simply a circular 
arrangement of traits (e.g., Conte & Plutchik, 1981; Hofstee et al., 1992; 
Saucier, 1992; Wiggins, 1979, 1982)-is the consequence of factor analyz- 
ing this matrix (e.g., Wiggins et al., 1981). Thus, it is possible to redefine 
this geometric circumplex as a particular, descriptive factor model. This 
model, of course, is a circle, which, as a geometric figure, has three prop- 
erties: two-dimensionality, fixed radius, and continuous form. The two- 
dimensionality criterion is met to the extent that differences between traits 
in a given domain can be reduced to differences in two dimensions (fac- 
tors). In practice, this would require that two factors account for a sizable 
proportion of the common variance (e.g., Wiggins, 1979; Wiggins et al., 
1981). Fixed radius is achieved when traits have equal projections in this 
two-factor space-they fall an equal distance from the center of the figure. 
In the language of factor analysis, all traits have equal communality (h’) 
with the two factors. The circle’s radius, then, is given by the square root 
of any trait’s communality (h) or vector length. 

The circumplex and simple structure (i.e., Big Five) models of trait 
organization are essentially contrasted by the third criterion: whether trait 

‘The astute reader may recognize that the title of this piece alludes to Block‘s (1993) opening 
chapter (“Studying Personality the Long Way”) in the Funder and colleagues (1993) volume. His 
title, in turn, alludes to an earlier work by R. W. White. My apologies to all concerned! 
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projections are distributed uniformly, directionally, throughout the two- 
factor space (circumplex), or are tightly clustered near the factor axes (sim- 
ple structure). Several studies (Hofstee et al., 1992; Johnson & Ostendorf, 
1993; Saucier, 1992) have addressed this question specifically. In each, the 
investigators looked at the loading patterns of adjective trait terms iden- 
tified as markers for the Big Five factors of personality-Extraversion (I), 
Agreeableness (11), Conscientiousness (111), Neuroticism or Emotional 
(in)stability (IV), and Intellect or Openness to experience (V). The results 
were consistent in suggesting two conclusions. First, the majority of marker 
trait terms are not univocal (Goldberg, 1993) for a given factor (i.e., most 
have sizable, secondary loadings on another factor); this finding makes it 
possible (but does not guarantee) circumplex structures within the Big Five. 
Second, some pairings of Big Five factors produce trait distributions in the 
two-factor space that are quasi-uniform-that is, characteristic of the cir- 
cumplex. Saucier’s (1992) study is especially clear in showing that those 
Big Five factors that are typically identified as marking the interpersonal 
(I, 11) and affective (I, IV) domains of personality (e.g., John, 1990; Mc- 
Crae & Costa, 1989; Meyer & Shack, 1989) appear to possess quasi- 
circumplex structure in their distribution characteristics. Saucier’s analysis 
yielded three circumplex spaces: an interpersonal circumplex pairing Ex- 
traversion ( I )  and Agreeableness (11) (cf. Wiggins, 1979), an affective cir- 
cumplex combining Extraversion (1) and Neuroticism (IV), (cf. Russell, 
1980; Watson & Tellegen, 1985); and a third, unlabeled circumplex 
consisting of Agreeableness (11) and Neuroticism (IV). 

CIRCUMPLEX STRUCTURE IN THE CALIFORNIA Q-SET? 

If the interpersonal and affective domains are circumplexical, then it 
should be possible to recover this structure from any comprehensive set of 
personality descriptors. In this section, I will examine this possibility di- 
rectly, using the 100 items of the California Q-Set item pool. For this 
project, I will rely on the factor loadings published in Lanning’s (1994) 
analysis. As noted earlier, they are based on expert Q-sorts of 940 individ- 
uals observed over 1- to 3-day periods. This section also will serve as an 
exercise in how such domains could be constituted and evaluated. 

The first question is whether items (Q-Set statements) are generally 
univocal (conform to simple structure) or include blended loadings more 
characteristic of a circumplex (e.g., Hofstee et al., 1992).2 An item was 
considered to load on a factor if its correlation with the factor (sign ig- 
nored) exceeded .30. By this criterion, 40 items had single (univocal) load- 

’Note that a circumplex pattern would be characterized by both univocal and blended loadings, 
depending on the item’s position on the circle (on-axis versus off-axis) 

84 MICHAEL B. GURTMAN 



ings, 43 had double loadings, 14 had triple loadings, and 2 loaded on 4 
factors (1 item did not load on any of the dimensions). Thus, the majority 
of items loaded on more than one factor, consistent with a circumplex 
rendering. 

In order to select items for the interpersonal and affective domains, 
I calculated the vector length (projections) of each CQ item in the planes, 
or two-dimensional spaces, that theoretically constituted those domains; 
three such planes were fabricated (interpersonal: 1/11; affective: I/IV; and 
mixed: II/IV). In standard fashion, the vector length was calculated as the 
square root of the sum of the squared factor loadings (e.g., Mardia, 1972). 
Items were considered members of the domain if vector length exceeded 
.30. It is noteworthy that, by this criterion, only 15% of the items did not 
fall in at least one of the three planes; moreover, each domain encompassed 
a majority of the CQ items: 62% in the interpersonal plane, 68% in the 
affective plane, and 75% in the mixed plane. 

There are two critical tests for CQ versions of the affective and in- 
terpersonal circumplexes; by reflection, they also test the generality of the 
theoretical models themselves. First, are the items, when projected to equal 
length, distributed uniformly around an imaginary circle (circumplex) or 
do they instead show significant gaps in coverage-that is, form discontin- 
uous groupings? Second, how well does the observed continuum of traits 
(i.e., the continuum of meaning) correspond to established models (e.g., 
the Wiggins circumplex) ? The first question addresses the structural integ- 
rity of the derived circumplex; the second its substantive validity (e.g., Gurt- 
man, 1994). 

The initial set of figures show the circular plots for the three CQ- 

rendered domains. Figure 1 depicts the interpersonal domain; Figure 2, the 
affective; and Figure 3 the mixed (agreeableness-neuroticism) d ~ m a i n . ~  
Each figure shows how member items are distributed when projected to 
unit length. These circular plots are similar to those presented originally 
in Hofstee and colleagues (1992; see also Goldberg, 1993; Gurtman, 1993). 
Even without quantitative verification, it is apparent that, for each domain, 
the item distributions are more consistent with the circumplex than with 
a simple-structure model. The affective circumplex is somewhat less de- 
veloped (uniformly populated) than the other two, perhaps reflecting gaps 
in the affective space (e.g., Meyer & Shack, 1989) or in CQ item sampling. 

'In order to make the interpersonal circumplex comparable to others in the literature, I rotated the 
Extraversion-Agreeableness factors of Lanning's ( 1994) solution in order to produce a Dominance 
and Love coordinate system (e.g.. Wiggins, 1979). 1 did this by first identifying seven CQ items that 
seemed to be markers for seven of the eight octants of Wiggins' (1979) model; I could not find a 
clear marker for the unassuming-ingenuous (JK) octant. Then I rotated the original factors for 
maximum concordance to the theoretical positions of those items. The rotation was 28" clockwise 
from the original axes, which is consistent with how the circumplex and Big Five models are 
assumed to differ in their dimensional orientations for the interpersonal space (e.g., John, 1990; 
McCrae & Costa, 1989). 
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52 Behaves in an 
assertive fashion 

37 Is guileful and deceitful, 

LOV+ - 49 Is basically distrustful 
of people in general - LOV- 

b 

48 Keeps people at a distance, 
avoids close interpersonal 

Has warmth, has the capacity for 
close relationships, compassionate 

14 Genuinely submissive, 
accepts domination comfortably 

Figure 7.  Interpersonal circumplex constructed from California Q-Set items. Note: 
Sample items highlighted. DOM = Dominance, LOV = Love. Modified and reproduced 
by special permission of the Publisher, Consulting Psychologists Press, Inc., Palo 
Alto, CA 94303, from The Q-Sort Method in Personality Assessment and Psychiatric 
Research by Jack Block, PhD. Copyright 1961 by Charles C. Thomas. All rights 
reserved. Further reproduction is prohibited without the publisher’s written consent. 

The substantive correspondence of these circumplexes to those ap- 
pearing in the literature is also quite good; to aid in the interpretation, I 
have highlighted several items in each plot. Although I will ask the reader 
to make the detailed comparisons, the Figure 1 circumplex of the inter- 
personal domain bears an obvious resemblance to the Wiggins (1979, 1982) 
and Kiesler (1983) circles. The affective circumplex of Figure 2 also seems 
to conform generally to other articulated Neuroticism-Extraversion struc- 
tures, including the well-known models of Eysenck (e.g., Eysenck &. 
Eysenck, 1985), Russell (1980), and Watson and Tellegen (1985). Until 
recently, the third circumplex (Figure 3), which crosses Agreeableness and 
Neuroticism, has been largely neglected; Saucier’s ( 1992) octangonal model 
(p. 1032), which is based on analysis of an adjective set, has some likeness 
to it. 

Although circumplex structure is often easily discerned in a general 
sense, it is also useful to index the degree to which that ideal is approxi- 
mated in a given circular distribution. In theory, perfect circumplex struc- 
ture implies a uniform item density around the circumference of the imag- 
inary circle. (In turn, this implies that the underlying population of traits 
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4 Is a talkative individual 
20 Has a rapid personal tempo, 
behaves and acts quickly 

33 Is calm relaxed in manner D NEU- 

10 Anxiety and tension find 
NEU+ outlet in bodily symptoms 

68 Is basically anxious 

40 Is vulnerable to real or 
fancied threat, generally 
fearful _J possible 30 Gives in up the and face withdraws of frustration where and 

adversity 

48 Keeps people at a distance, 
avoids close interpersonal 
relationships 

0 oo 

Figure 2. Affective circumplex constructed from California Q-Set items. Note: Sample 
items highlighted. UCT = Extraversion, LOV = Love, NEU = Neuroticism. Modified and 
reproduced by special permission of the Publisher, Consulting Psychologists Press, 
Inc., Palo Alto, CA 94303, from The Q-Sort Method in Personality Assessment and 
Psychiatric Research by Jack Block, PhD. Copyright 1961 by Charles C. Thomas. All 
rights reserved. Further reproduction is prohibited without the publisher's written 
consent. 

has a uniform distribution.) The probability plot is a graphic device that can 
be of special value in addressing this point (Wainer & Thissen, 1981; 
Wilkinson, 1990). Probability plots, or P-plots, display empirical distribu- 
tions (e.g., items' angular positions on the circle) against their expected 
values given a specific theoretical model, such as uniform distribution. Fig- 
ure 4 shows the (uniform distribution) probability plots for the three do- 
mains. If items are from a perfectly uniform circular distribution, then their 
plotted values would fall along a straight line running diagonally. Devia- 
tions from this line indicate poor fit. As can be seen clearly, the interper- 
sonal and Agreeableness-Neuroticism circumplexes have close fit to the 
uniformity model; the affective circumplex conforms somewhat less well. 

It is also possible to test statistically the fit of a circular item distri- 
bution to the uniform probability criterion. In a recent volume, Upton and 
Fingleton (1989, chap. 9) reviewed various gap tests for evaluating this 
property (see also Fisher, Heise, Bohrnstedt, & Lucke, 1985; and Mardia, 
1972). If n items are uniformly distributed around a circle, then the angular 
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17 Behaves in a sympathetic 
or considerate manner 

21 Arouses nurturant feelings 
in others 

28 Tends to arouse liking and 
acceptance in people 

68 is basically anxious 92 Has social poise and 
presence appears socially 
at ease 

78 Feels cheated and victimized 

91 Is power oriented values 
power in self or others 

1 Is critical skeptical 
not easily impressed 

figure 3. Affective-Neuroticism circumplex from California Q-Set items. Note: Sample 
items highlighted. AGR = Agreeableness, NEU = Neuroticism. Modified and 
reproduced by special permission of the Publisher, Consulting Psychologists Press, 
Inc., Palo Alto, CA 94303, from The Q-Sort Method In Personakty Assessment and 
Psychiatric Research by Jack Block, PhD. Copyright 1961 by Charles C. Thomas. All 
rights reserved. Further reproduction is prohibited without the publisher’s written 
consent. 

INTERPERSONAL AFFECTIVE MIXED 

4Nl3-E AN3.E AN3.E 

Figure 4.  Probability plots of the items of the three ca-circumplexes. Items’ angular 
positions plotted against the expected values assuming a uniform distribution; Mixed 
refers to Agreeableness-Neuroticism circumplex. 
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distances (or gaps) between nearest neighbors will be a constant, equal to 
360"ln. Gap tests evaluate departures from this ideal of equal spacing. 
When distributions have major empty spaces coupled with dense areas, the 
null hypothesis is likely to be rejected. 

Rao's gap test, described in detail by Upton and Fingleton (1989, pp. 
246-247), is based on the sum of the absolute deviations of each gap, G,, 
from the expected value of 360"/n. The resultant G-value is approximately 
normally distributed when n > 50, and hence can be tested for significance 
through computation of a 2-value. Applying this test, item distributions for 
the interpersonal (2 = -0.47) and Agreeableness-Neuroticism (2 = 0.15) 
circumplexes were not found to be significantly deviant from chance, as- 
suming a uniform distribution; however, the 2-value for the Affective cir- 
cumplex (2  = 3.90) was significant (p < .001), confirming that this space 
had relatively poorer fit to the circumplex ideal. 

THE CIRCUMPLEX AS AN ANALYTIC FRAMEWORK: SOME 
PRINCIPLES 

In the previous section, I showed that it is possible to fabricate three 
circumplex or quasi-circumplex structures from the California Q-Set of 
personality descriptors. These structures are circular representations of the 
interpersonal and affective trait domains. In this section, I will show how 
these representations can provide a framework for a trait analytic approach 
that meets the descriptive aims of construct validation. The approach ex- 
ploits the special geometric features of these nomological nets, leading to 
understanding that can be expressed in the basic currency of the circum- 
plex model. From this perspective, there are three key descriptive features 
of a particular trait or, more precisely, its respective measure-thematic 
quality, breadth of coverage, and factorial saturation. These or similar issues 
have been touched on in some of my previous work (see Gurtman, 1992a, 
199213, 1993, 1994). 

I use the term thematic quality, to refer to a trait's predominant de- 
scriptive content, which, in a circumplex medium, reduces to its specific 
blend of the two factors that define that common space. For example, in 
the interpersonal circumplex, traits vary in their mix of Dominance and 
Love (e.g., Leary, 1957; Wiggins, 1979); a trait such as social introversion 
theoretically is composed of equal parts of negative Dominance and neg- 
ative Love (e.g., Kiesler, 1983). Ultimately, however, it is more desirable 
to express a trait's factorial composition in the native language of the 
circle-that is, in a polar coordinate system (e.g., Gurtman, 1992a, 1993; 
Wiggins & Broughton, 1991). (The trigonometric formulas for converting 
rectangular coordinates to polar coordinates are given in a number of 
places-e.g., Gurtman, 1991; Mardia, 1972; Wiggins & Broughton, 1991). 
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A trait’s descriptive character is then revealed by its location on the cir- 
cular continuum, specifically its angular displacement (in degrees, coun- 
terclockwise) from an arbitrary starting point. Hence, a trait’s thematic 
quality, and consequently its resemblance to other traits, can be inferred 
from its angular location on the circle. Figure 5 shows the standard polar 
coordinate system for the three circumplex factor spaces. 

Fixing a trait’s position on the circle essentially involves estimating 
its directional central tendency (Mardia, 1972). Consider the example of 
Figure 6, specifically developed to show how this could be done with the 
kind of data typically reported in a Q-sort study.4 The figure identifies by 
their respective angular positions the Q-set items that most highly char- 
acterize a particular trait. Think of each item as a vector of unit length, 
differing only in angular orientation or direction (0,). The trait’s point 
location on the circle, then, is the mean directional trend of the items, 
that is, the angle, OR, of the resultant vector obtained when the six item 
vectors are added together. This angle is that of the circular mean (Mardia, 
1972), which in this example is 91”. In a geometric sense, this vector is 

90 

EXT+- 

LOV- 
180 1 NEU- 

NEU- 
NEU+ 0 

NEU+ 

) AGR- 

270 

Figure 5. The polar coordinate system for the three ctrcumplexes. Staggered labels 
identify each circumplex’s major axes. Shown, top to bottom, are the interpersonal, 
affective, and mixed circles. AGR = Agreeableness, DOM = Dominance, EX = 
Extraversion, LOV = Love, NEU = Neuroticism. 

4The data for this example were taken from the validity section of the California Psychological 
Inventory manual (CPI; Gough & Heilbrun, 1987). The items highlighted in the figure are the six 
CQ items correlating most highly with the CPI Dominance (Do) scale, based on Q-sort assessments 
done by staff members at the Institute for Personality Assessment and Research 
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go 
I 

270 

Figure 6. An example of a circular plot. 

the best dimension to summarize the set of items, in that it maximizes the 
quantity: 

c. cos (0, - 0,) 

where 0i is the angle of item, i. This property may be related to the max- 
imum loading criterion in factor analysis. In a perfect, two-factor space, 
these cosine terms geometrically define a variable’s loading (i.e., correla- 
tion) with any dimension in the same plane (e.g., Comrey, 1973) Analo- 
gously, the circular mean specifies the angular orientation of the dimension 
that maximizes the item’s loadings in the circumplex space. 

Another descriptive trait feature is its breadth of coverage or, in the 
inverse, its cohesiveness. Some traits logically cover a broad expanse of 
territory, and others are relatively narrow in their inclusiveness. This dis- 
tinction, generally referred to as fidelity versus budwidth (e.g., Cronbach, 
1990), is familiar to most personality psychologists. 

The circumplex may be especially well-suited for gauging a trait’s 
scope of coverage, because it naturally offers a horizontal view (Goldberg, 
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1993) of personality trait organization. A trait's breadth of coverage, then, 
is shown by the dispersion of its referents (items) on the circular contin- 
uum; this reflects how much territory the trait covers in the domain of 
interest (interpersonal, affective). Facet traits (e.g., Costa & McCrae, 
1992) are probably relatively narrow in coverage. The trait categories of 
the Wiggins's ( 1979) interpersonal circumplex (e.g., Arrogant- 
Calculating) are examples of octant-wide traits, each theoretically covering 
45". The broadest possible traits cover 90" sectors (or  quadrant^).^ The 
personality factors of the Big Five (e.g., Extraversion, Agreeableness) are 
examples; they are superordinate traits that make 90" sweeps of the circle 
(e.g., Costa & McCrae, 1992; Goldberg, 1993). 

Of the various ways of quantifying a trait's circular breadth, the cir- 
cular variance (Mardia, 1972) is a logical choice. Like its analogue, the 
(linear) standard deviation, it is a measure of dispersion from the central 
tendency. As applied here, the circular variance would indicate how spread 
out the trait's referents are from the mean directional tendency and would 
serve as a circular equivalent to an internal reliability estimate. 

As Mardia (1972, p. 22) has shown, the circular variance, S, can be 
written as: 

where n refers to the number of items, 8, is the angle of the circular mean, 
and Oi is the angle of item, i. If, once again, the term, COS(~, - Oi), is 
interpreted as a given item's loading on the trait dimension, then the cir- 
cular variance is an inverse measure of the "average" item loading. For S 
= 0, the average loading is 1, meaning that all items are at the same point 
on the circumplex. For S = 1, items are maximally dispersed, and hence, 
have no shared directional orientation in the circumplex space. For the 
example of Figure 6, the average item loading is .905, and hence S is .095. 

By taking the arc-cosine of the average loading, dispersion is con- 
verted back to degrees and thus expresses the variance as an interval 
around the mean. So, if S = .5, the interval around the mean is a plus or 
minus 60" [i.e., arc-cosine ( 3 1 .  Assuming a normal distribution around 
the mean, this interval would encompass 68% of the trait items, a char- 
acteristic the same as that of the ordinary standard deviation. In the present 
example, the circular variance, expressed in degrees, is 25". 

An effective, yet simple, means of conveying the summary informa- 
tion about a trait's coverage on the circle is through an iconic represen- 
tation of the circular plot. As illustrated in Figure 7, the icon provides a 

5Beyond 90", some elements would be correlated negatively, and hence the trait would not be 
cohesive at all points. 
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Circular Plot Iconic Representation 

Figure 7, A circular plot and its iconic representation. 

concise, easily understood graphic depiction of the trait’s predominant con- 
tent. 

The final trait characteristic that I would like to develop is factorial 
saturation, which reflects the amount of variance the trait shares with the 
circular domain in which it is being projected. This fundamentally con- 
cerns to what extent the trait belongs to the particular domain. In an early 
article (Gurtman, 1991), I showed that certain traits (e.g., Machiavelli- 
anism) have greater interpersonalness than do others; in the same way, it 
could be argued that some traits are more affective than others. A simple 
way of estimating this feature is by the average vector length of the trait’s 
CQ referent items in a given circular space. Recall that an item’s vector 
length is the square root of its communality; it is also then the item’s 
multiple correlation, R, with the two factors that comprise the circular 
domain. Saturation, measured in this way, is the average referent-domain 
correlation. 

TRAIT ANALYSIS: SOME ILLUSTRATIVE EXAMPLES 

In this section, I will apply these structural methods of analysis to 
previously published California Q-Set data. In each case, the data were 
simply the CQ items that the investigators reported to be most descriptive 
(by means or correlations) of a particular trait or attribute. Through these 
secondary analyses, I hope to show how the circumplex model can enhance 
our understanding by bringing context and order to CQ research findings. 
I chose the featured studies in part because their reported conceptual anal- 
yses (Ozer, 1993) were in themselves compelling. 
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The first analysis is of the "optimally adjusted personality." Block's 
(1961 / 1978) introduction to the Q-sort method provides the relevant Q- 
Set descriptions (Appendix D of his book), which are the composite sorts 
of a panel of expert psychologists. Block lists both positively and negatively 
defining CQ items. 

Table 1 shows the results of the circumplex analyses done on this 
concept. The table's innovative feature is the column showing iconic rep- 
resentations of the trait's characteristics. These icons concisely depict the 
trait's central tendency (circular mean) and breadth of coverage (circular 
variance) in the context of a specific circular domain. 

As the table reveals, these consensual descriptions of adjustment and 
its antithesis are generally cohesive in, and relevant to, each of the cir- 
cumplex spaces. For example, with regard to the interpersonal circle (Kies- 
ler, 1983; Wiggins, 1979), optimal adjustment is centered at a point of 
warm-agreeableness (346"), and maladjustment is at hostile-aloofness 
(213"); it is important to note, then, that these concepts are not polar 
opposites interpersonally, because they are not fully 180" apart. However, 
as might be expected (e.g., Costa & McCrae, 1992), for describing adjust- 
ment, the two circles that implicate Neuroticism seem to be the best per- 
forming, with the Agreeableness-Neuroticism domain especially useful. 
When projected in this space, the two adjustment constructs are relatively 
cohesive (i.e., have relatively low dispersion) and have high content sat- 
uration (i.e., high vector length). The signature blend for optimal adjust- 
ment (at 154") is an almost equal measure of low neuroticism and high 

TABLE 1 
Descriptive Analysis of Optimally Adjusted Personality in Three 

Circumplex Domains 

Circular Mean 
Circular mean Circular variance vector 

Trait Circumplex (degrees) variance (degrees) length 

Positive Interpersonal 346" ,646 70" .374 
Adjustment 

Affective 186" .I 30 30" .341 

Mixed 154" .256 42" .481 

Negative Interpersonal 21 3" .255 42" .433 

Affective 336" .188 36" 573 

Adjustment 

Mixed 336" ,149 32" 587 

Note. Based on results reported in Block (1961 /1978), Appendix D. 
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agreeableness; the converse describes the defining point for maladjustment 
(at 336"). 

Wink's exemplary research on adult development and the trait of 
narcissism (e.g., Wink, 1991a, 1991b, 1992a, 199213) is the source of data 
for the second illustration. As part of his investigation of the life course 
of adult women, Wink (1991a) employed the CQ item set to develop a 
prototypic description of the narcissist. Following object-relations theory, 
he distinguished between narcissism, conceptualized as self-directedness, and 
its opposite orientation pattern, object directedness. An expert panel of per- 
sonality psychologists supplied Q-sort descriptions; 13 positive items served 
to define self-directedness, and 13 negative items defined object- 
directedness. To differentiate the constructs further, Wink conducted factor 
analyses of the item sets (see also Wink, 1992a). These yielded three nar- 
cissism factors: Hypersensitivity, Willfulness, and Autonomy-intellectual 
ambition, and two object directedness factors: Straightfonvard- 
ness-dependability and Givingness. 

Table 2 presents the results of the circumplex analyses conducted on 
those CQ items defining narcissism and object-directedness, respectively. In 
discussing the results, I will restrict my focus to the interpersonal domain. 
As the table shows, the results place narcissism at 162", which indicates 
that, as reflected in the expert's prototypes and the CQ item set, this con- 
struct is a slightly dominant form of hostility (e.g., Kiesler, 1983; Wiggins, 
1979). Other researchers (e.g., Bradlee & Emmons, 1992; Buss & Chiodo, 
1991; Gurtman, 1992a; Soldz, Budman, Demby, & Merry, 1993; Wiggins 
& Pincus, 1989) also have used the interpersonal circumplex to study nar- 

TABLE 2 
Descriptive Analysis of Self-Directness (Narcissism) and Object-Directness 

in Three Circumplex Domains 

Circular Mean 
Circular mean Circular variance vector 

Trait Circurnplex (degrees) variance (degrees) length 

Self-directness Interpersonal 162" .225 39" .411 

Affective 55" .781 77" .353 

Mixed 289" ,285 44" 526 

Oject-directness Interpersonal 321 O . 1 02 26" 5 1  6 

Affective 206" .308 46" .350 

Mixed 119" .139 31" .610 

Note. Based on results reported in Wink (1991a). 
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cissism, whether as a normal trait or diagnosable personality disorder. In 
general, the varieties of narcissism are characterized by particular blends of 
Dominance and Hostility, and so tend to be between 90” (more domi- 
nance) and 180” (more hostility) on the circle. So-called healthy forms of 
narcissism (e.g., Emmons, 1987), that reflect aspects of assertiveness, social 
facility, and self-confidence, emphasize Dominance and are found near 90”; 
pathological versions of narcissism are closer to 180” and include more 
antisocial features, such as antagonistic attitudes, exploitativeness, and lack 
of empathy. As a overall composite, then, Wink‘s narcissist is closer to the 
pathological than the healthy. 

I t  is not surprising that Wink’s (1991a) factor analysis of the prototype 
yielded distinctions that closely follow the contour of the circumplex. As 
shown in Figure 8, the projections (central tendencies) of Autonomy 
(138”), Willfulness ( 130”), and Hypersensitivity (198”) on the circumplex 
indicate that these forms of narcissism are differentiated in their mix of 
Dominance and Hostility. Hypersensitivity is an obvious marker for path- 
ological narcissism; autonomy and (perhaps) Willfulness are more healthy 
variants. Wink’s (199213) article on the “two faces of narcissism” suggests 
that measures of “covert narcissism” and “overt narcissism” also would be 
differentiated by their Dominant-Hostile blend, with overt aspects of the 
narcissism complex closer to Dominance (i.e., 90”). Finally, note from the 
figure that the two other-directedness factors-Straightforwardness (3 16”) 
and Givingness (325”)-are relatively close (hence similar) in interper- 
sonal space. 

The last example is from the work of Funder, a champion of the Q- 
sort method in personality research. In a study on social acuity, Funder and 
Harris (1986) used the CQ as part of a battery of measures intended to 
assess the coherence of the construct across different data sources. They 

figure 8 Projections of Winks’ (1 991 a) self-directedness and object-directedness 
factors on the CQ-interpersonal circumplex 
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defined social acuity as "the ability and inclination to perceive the psy- 
chological state of others and to guide one's behavior in accordance with 
that perception" (p. 530). Among their data sources were three well-known 
measures of interpersonal sensitivity: the Self-Monitoring Scale (Snyder, 
1974); the Profile of Nonverbal Sensitivity (Rosenthal, Hall, DiMatteo, 
Rogers, & Archer, 1979), which is an ability test; and the Empathy Scale 
(Hogan, 1969). These measures, diverse either in method or origin, were 
compared to each other, and to participant's Q-sort descriptions furnished 
by both self and acquaintances (informants). 

Funder and Harris were interested in determining to what extent the 
various measures of acuity were coherent-that is, converged on some 
common construct. To address this question, they examined the various 
correlations between measures. Here I will take the alternative, circumplex 
approach to examine the same issue. In this case, convergence (or construct 
calibration, Gurtman, 1992a) is defined mainly in terms of proximity on 
the circumplex, which in turn reflects convergence defined specifically 
within particular domains of personality (interpersonal, affective). This ap- 
proach, it should be noted, provides an important advantage over simple 
correlational methods: it references similarity to specific, descriptive cate- 
gories (i.e., personality domains).6 

The present analysis is predicated on the composite informant Q- 
sorts. For each measure (henceforth self-monitoring, nonverbal sensitivity, 
and empathy), I identified the CQ items that correlated most highly with 
that measure (consult Tables 4, 5, and 6 in Funder & Harris, 1986). 

Table 3 summarizes the results of the circumplex analyses conducted 
on the basis of these data. Each social acuity measure is referenced to three 
domains-interpersonal, affective, and Agreeableness-Neuroticism. The 
table clearly indicates convergence between Self-Monitoring and Empathy; 
in each circle, their resultant angular positions are very close. Nonverbal 
Sensitivity, however, is consistently less coherent with the other measures 
of acuity. The degree of convergence can be quantified readily by the co- 
sine-difference correlation (Gurtman, 1992a, 1993; also Fisher et al., 1985), 
which is the cosine of the angular discrepancy. As a correlation coefficient, 
it ranges from 1 (complete convergence-i.e., 0" discrepancy between po- 
sitions on the circle) through 0 (orthogonal, 90" apart) to -1 (polar op- 
posite, 180" apart). The cosine-difference correlations for Self-Monitoring 
and Empathy are .97 (interpersonal), .99 (affective), and .98 (Agreeable- 
ness-Neuroticism). Nonverbal Sensitivity has its highest convergence with 
another measure in the Agreeableness-Neuroticism circle (.83, with Em- 

6Another advantage, difficult to explain in a limited space, is that the approach also minimizes 
differences that result from methodological variance. Consider the correlations of a given trait 
measure with, for example, the eight octants of a circumplex standard (e.g., Wiggins, 1979). 
Methodological variance mainly would affect the magnitude, not the pattern, of the measure's 
correlations around the circumplex. Location is determined by the pattern of correlations. 
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TABLE 3 
Descriptive Analysis of Three Measures of Social Acuity in Three 

Circumplex Domains 

Circular Circular Mean 
mean Circular variance vector 

Measure Circumplex (degrees) variance (degrees) length 

Self-monitoring Interpersonal 
Affective 
Mixed 

Affective 
Mixed 

Affective 
Mixed 

Nonverbal sensitivity Interpersonal 

Empathy Interpersonal 

45" 
134" 
164" 
335" 
203" 
118" 
31 O 
142" 
151" 

.118 

.058 

.lo9 

.331 

.437 

.222 

.384 

.376 

.386 

28" 
20" 
27" 
48" 
56" 
39" 
52" 
51 O 
52" 

5 1  9 
.605 
,453 
.454 
.318 
542 
5 1  9 
.465 
.440 

Note. Based on results reported in Funder and Harris (1986) 

pathy), and its least convergence in the affective space. In all three circles, 
Nonverbal Sensitivity is closer to Empathy than it is to Self-Monitoring 
(mean T = .63 versus .47). 

CONCLUSION 

The purpose of this chapter is to show how the circumplex can pro- 
vide an integrative nomological net for researchers seeking greater under- 
standing and delineation of personality traits. The circumplex adds an ad- 
ditional level of complexity (e.g., Guttman, 1954) to factor models of 
personality, a complexity that is in greater harmony with the actual mul- 
tifaceted structure of personality traits than is the traditional, simple- 
structure view (e.g., Goldberg, 1993; Johnson & Ostendorf, 1993). In the 
case of interpersonal and affective traits, the circumplex may provide a 
defining domain-space for investigating traits' descriptive characteristics. 

Circumplex structures can be created, as in the exemplary test de- 
velopment projects of Wiggins (1979) and Kiesler (1983). However, these 
structures also can be discovered (e.g., Wiggins & Broughton, 1991) 
through a careful analysis of existing measures. Indeed, this chapter dem- 
onstrated how the California Q S e t  (CQ) could yield structurally and sub- 
stantively valid circles for data analysis. Two recent studies, by Piedmont, 
McCrae, and Costa (1991) and Wiggins and Broughton (1991), suggest 
that the Adjective Check List Scales (ACL; Gough & Heilbrun, 1983) also 
may be especially friendly grounds for circumplex excavations. 

In a manner perhaps foreseen by Hofstee and colleagues (1992), this 
chapter focused simultaneously on three personality circles rather than sim- 
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ply one. The interpersonal and affective circles are generally known to 
personality researchers; however, the circle that is generated from the con- 
fluence of agreeableness and neuroticism has only recently (e.g., Saucier, 
1992) been considered. Yet, as shown here, in many instances it may serve 
as a better space for capturing a trait’s essential characteristics than the 
venerable interpersonal and affective circles. 

When circumplex structures are recovered from existing measures, 
such as the CQ or the ACL, this opens the possibility for secondary analyses 
of previously published or archival data. For the adventurous researcher, 
the CQ’S extensive literature offers rich opportunity for this kind of domain- 
centered exploratory analysis and reframing. The methods developed here 
for analyzing CQ data were specifically designed to take advantage of the 
kinds of descriptive data typically available from published reports (e.g., 
Ozer, 1993). Hence, this chapter also serves as an invitation for researchers 
to apply the circumplex coding system to other CQ data. Ultimately, we 
will need to show that the trait implications from using the CQ circle (or 
ACL circle, for that matter) are convergent with those derived from stan- 
dard circles and factor spaces. I strongly suspect that they are, but for now 
I leave this question to those who wish to explore this approach further. 
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