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Summary-In this response to Eysenck’s comments we argue that a contemporary review of the literature 
would favor the five-factor model; we attempt to explain the observed correlations between scales that 
measure different factors; and we reiterate our view that the systematic description of personality must 
precede, not follow, personality theory. 

In the interest of brevity, we might limit our reply to Eysenck (1992) to an invitation to the reader 
to re-read our original article (Costa & McCrae, 1992); most of the points he makes are anticipated 
and answered there. For example, he discusses the Zuckerman, Kuhlman, Thornquist and Kiers 
(1991) article and comments that their five factors do not match ours very well. We acknowledge 
this, and showed how a re-rotation could substantially improve the match. He points out that 
cross-observer correlations for Conscientiousness (C) are “derisorily small,” noting a 0.30 between 
peer raters. But Table 2, from which he extracts this figure, also shows peer/self correlations of 
0.46 for C-higher than those found for the uncontested dimensions of Neuroticism (N) (0.33) and 
Extraversion (E) (0.43). There are some points, however, we would like to clarify here. 

In our original article, we argued that the dimensions of the five-factor model are real, pervasive, 
universal, and biologically based. In his reply, Eysenck grants these points and acknowledges that 
they are necessary features of basic dimensions of personality, but argues that,; they are not 
sufficient: they do not distinguish the five-factor model from its competitors-at least from 
Eysenck’s three-factor model. He is of course correct in one sense. If we assume that the three-factor 
model is a subset of the five-factor model [Psychoticism (P) being viewed as a combination of low 
Agreeableness (A) and low C], then the dimensions of the three-factor model must also be real, 
pervasive, universal, and biologically based. We are happy to grant this. 

The three-factor model, however, is not comprehensive, most obviously because it does not 
account for traits related to Openness (0). By listing a catalog of related traits, we intended to show 
that this dimension has recurred in too many conceptualizations to be ignored. By reviewing its 
minimal correlation with IQ, we have shown that 0 cannot be reduced to intellectual ability. At 
one time, Eysenck suggested that 0 “represents possibly the opposite end of a continuum to 
psychoticism” (Eysenck & Eysenck, 1985, p. 138), but in fact the correlation between 0 and P is 
0.05, N = 586, NS (McCrae & Costa, 1985). It would seem that, at a minimum, Eysenck should 
recognize the need for a four-factor model: N, E, P and 0. 

We concur with Eysenck’s view that purely psychometric criteria cannot resolve the issue of 
which factors are basic (although Everett’s 1983 formalization of the criterion of factor replicability 
is a marked advance over eigenvalue rules). Ultimately, the decision of what factor structure is best 
requires scientific judgment on the recurrence of regular patterns that make sense of the broadest 
range of data. 

Eysenck claims that the five-factor model has not been recovered by researchers “outside the 
narrow circle of five-factor enthusiasts,” and cites a 1983 review by Royce and Powell as evidence 
of the wider acceptability of the three-factor model. It is possible that, as of 1983, there was more 
evidence in favor of a three-factor model than a five-factor model, but much has changed since 
then. Perhaps we should set aside the voluminous research on trait adjectives (e.g. Goldberg, 1989) 
and adjective-based scales (e.g. Trapnell & Wiggins, 1990; Brand & Egan, 1989), because the five 
factors were first discovered in analyses of adjectives, and these studies could be considered 
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replications instead of independent rediscoveries. We could also set aside research using Norman’s 
(1963) rating scales (e.g. Yang & Bond, 1990) because these scales were based on analyses of trait 
adjectives, and studies which employed the NE0 Personality Inventory (Costa & McCrae, 1985; 
McCrae, 1989) because it was developed explicitly to measure the five-factor model. A contempo- 
rary meta-analysis would still have to consider Amelang and Borkenau (1982), Krug and Johns 
(1986), Conn and Ramanaiah (1990), Noller, Law and Comrey (1987, especially as reanalyzed by 
Boyle, 1989), Zuckerman, Kuhlman, Thornquist and Kiers (1991, especially as reanalyzed in our 
article), Loehlin (1987), Botwin and Buss (1989), and Lanning and Gough (1991)-all studies in 
which most or all of the five factors were identified in analyses of a wide variety of instruments 
that had originated in other contexts. Like Wiggins and Trapnell (in press), we believe the weight 
of the evidence has now clearly shifted in favor of the five-factor model. 

INTERCORRELATIONS AMONG THE FACTORS 

One point of Eysenck’s commentary is likely to cause confusion. Early in his article he suggests 
that C is not a separate factor; instead, it is a rather small part of P, as illustrated in his Fig. l(a). 
Later, he notes the sizeable correlation (- 0.49) between C and N domain scales of the NEO-PI-R, 
and suggests that traits related to C can be explained theoretically as aspects of N. Perhaps he 
intended to say that C is a blend of low P and low N (just as we have argued that P is a blend 
of low C and low A). 

More generally, his point is that the five do not really represent the highest order, and thus the 
most basic, factors. He is not alone in this view: Digman (1991), a well-known advocate of the 
five-factor model, has also noted correlations between scales measuring the five factors and 
suggested that there may be two higher-order factors, one contrasting N with A and C, the other 
combining E and 0. He has argued that the first superfactor might represent Socialization, the 
second, Self-actualization. 

We do not share this view; we think that the five dimensions themselves are essentially orthogonal 
and irreducible. How, then, do we account for the fact that scales measuring the five factors are 
often intercorrelated? There are two explanations. First, biases in implicative meaning can create 
spurious correlations. The factor that Digman interprets as Socialization might equally well be 
characterized as evaluation: A and C are desirable characteristics, whereas N is undesirable. 
Individuals who view themselves positively will tend to rate themselves as somewhat higher in A 
and C and lower in N than they actually are. This bias is not necessarily shared by other observers, 
and that may account for the fact that orthogonal factor scores have higher cross-observer validity 
than do (spuriously) oblique factor scores (McCrae & Costa, 1989). 

The other reason is substantive. As we noted in our original paper, personality traits are not 
neatly clustered into discrete domains. Many, perhaps most, traits overlap two or more of the 
separate factors; for example, interpersonal warmth is related to both E and A. If an instrument 
samples traits broadly, it is likely to include many such mixed traits, and scales based on unit 
weighting (like the domain scales of the NEO-PI-R) will probably show intercorrelations of some 
kind.* 

If these intercorrelations were consistent across instruments-if many different samplings of 
traits led to the same pattern of associations among domains-we might well conclude that the 
five factors were themselves oblique, correlated in ways that could be meaningfully summarized 
by higher-order factors. But they are not. 

Table 1 shows second-order analyses of three instruments intended to measure the five-factor 
model: a set of adjective scales developed by Goldberg (1989) and administered in a transparent 
format, that is, with similar items grouped together; another set of adjective scales developed by 
Trapnell and Wiggins (1990) to extend their earlier work on the interpersonal circumplex; and the 
NEO-PI-R. All three have shown convergent and discriminant validity as measures of the five 
factors. The data are taken from peer ratings of participants in the Baltimore Longitudinal Study 

*Where uncorrelated measures of the factors are needed, we recommend orthogonal factor scores (cf. Table 2 in our original 
article). These are calculated automatically in NEO-PI-R computer-administered testing, and scoring weights from the 
standardization sample are provided in the NEO-PI-R manual. 
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Table I. Second-order factor analyses of three measures of the live-factor model 

Two-factor solution Three-factor solution 

Scale I II I II III 

Transparent Trait Rating Form” 
Low Emotional Stability (N) 0.92 -0.19 0.89 -0.03 -0.29 
Extraversion (E) -0.10 0.78 -0.17 0.94 0.14 
Intellect (0) -0.29 0.81 -0.23 0.46 0.71 
Agreeableness (A) -0.84 0.29 -0.87 0.31 0.14 
Conscientiousness (C) -0.35 0.63 -0.21 0.02 0.91 

Revised Interpersonal Adjective Scales-Big Five Versionb 
Neuroticism (N) 0.79 -0.11 0.90 -0.15 0.02 
Dominance (E) 0.25 0.81 0.10 0.91 -0.01 
Openness (0) -0.44 0.49 -0.11 0.08 0.95 
Love (A) -0.87 -0.01 -0.81 -0.14 0.30 
Conscientiousness (C) -0.33 0.67 -0.30 0.55 0.41 

Revised NE0 Personality Inventoryc 
Neuroticism (N) 0.85 -0.10 0.59 -0.09 -0.61 
Extraversion (E) -0.15 0.85 0.03 0.88 0.23 
openness (0) -0.06 0.90 -0.21 0.88 -0.10 
Agreeableness (A) -0.66 0.18 -0.94 0.10 0.06 
Conscientiousness (C) -0.72 0.00 -0.05 0.06 0.92 
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These are varimax-rotated principal components from single peer ratings; see Costa and McCrae 
(in press) for details. Loadings greater than 0.40 are given in boldface. 

“Goldberg (1989) N = 137. 
bTrapnell and Wiggins (1990) N = 156. 
‘Costa, McCrae and Dye (1991) N = 227. 

of Aging (Costa & McCrae, in press); factors have been rearranged and reflected to simplify 
comparisons. 

The first two columns show a two-factor solution. Digman (1991) predicted a Socialization factor 
of N versus A and C and a Self-actualization factor of E and 0. This pattern is indeed found in 
the NEO-PI-R data, but not in the other two instruments. In the two adjective instruments, the 
first factor is N versus A; C joins E and 0 in the second factor. Digman’s two-factor solution is 
apparently not replicable across instruments. 

The last three columns show a three-factor solution that might be consistent with Eysenck’s 
model. Presumably he would hypothesize N, E, and P factors, with P defined chiefly by low A. 
From his commentary, it appears that he would predict that C should show negative loadings on 
both the N and P factors and that 0 would join with E. But none of the three instruments shows 
this pattern. The first factor in each is N versus A; the second shows E twice with 0, but once 
with C. The third factor is C with 0, 0 with C, or C versus N. Readers who wish to analyze the 
self-report data in Costa, McCrae and Dye’s (1991) Table 5 will find yet another three-factor 
solution: C and E versus N, E and 0, and A alone. Nowhere in any of the analyses is a P-like 
factor defined solely by low A with low C to be found. 

In short, two-factor solutions are not replicable. Three-factor solutions are not replicable. Only 
five-factor solutions have been replicated time after time, in diverse instruments (cf. Borkenau & 
Ostendorf, 1990). That is why five factors are basic. 

THE ROLE OF THEORY 

In our article, we rejected the idea that personality structure should be determined by theory, 
noting particularly that our knowledge of neuroscience is too primitive to guide decisions about 
personality description. Predictably, Eysenck rises to the defense of biological theories of 
personality. We share with him the view that progress is being made in these areas, and we fully 
support research on personality and psychobiology. We remain skeptical, however, that sufficient 
progress has been made to allow much contribution to the issue of basic dimensions of personality. 

In our view, outside a small circle of Eysenckian enthusiasts, there is little support for any 
particular psychobiological theory of personality. Block (1977) summarized criticisms of the P scale 
and its theoretical relation to psychosis and psychopathy. A recent chapter by Amelang and Ullwer 
(1991) reported an ambitious attempt to replicate findings on the psychophysiological, perceptual, 
learning, and motor correlates of E in a German sample. The authors concluded that “none of 
the hypotheses concerning the excitation-inhibition-balance could be confirmed” (p. 310). Gray 
(1991), who has devoted a distinguished career to the study of personality and neuropsychology, 
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freely admitted that “human individual differences . . . are still difficult to link to the workings of 
the brain” (p. 126). Surely this is the area in which “premature crystallizations of spurious 
orthodoxy” are to be feared. 

Eysenck’s ultimate goal is the creation of a paradigm for personality psychology that can guide 
fruitful normal science. We concur in the need for such a paradigm, but believe that at this point 
in the development of our science what is needed is not theory, but a systematic method of 
description. There has been more than enough description of individual differences, but little 
coherent system. The paradigm that has brought most order to this field is the one which seeks 
the broadest possible themes, the most common and fundamental dimensions, and only after 
exhausting their possibilities moves on to add new dimensions of comparable breadth and 
significance. This approach, of course, is precisely that adopted by Eysenck in his ground-breaking 
emphasis on E and N, and later P (Costa & McCrae, 1986). We regard the five-factor model not 
as a competing paradigm, but as the result of normal science within Eysenck’s own descriptive 
paradigm. 
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