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1  |  INTRODUCTION

People differ in their tendencies to behave in unethical and 
socially harmful ways. These differences are commonly 
ascribed to ethically and socially aversive (often called 
“dark”) personality traits. Prominent examples of such 
aversive traits are the Dark Triad components— Narcissism, 

Machiavellianism, and Psychopathy (Paulhus & Williams, 
2002)— but many more aversive traits have been proposed 
(e.g., Sadism, O'Meara et al.,  2011; Spitefulness, Marcus 
et al., 2014). Importantly, aversive traits are conceptually 
similar and highly inter- correlated (e.g., Egan et al., 2015; 
Jonason et al., 2017; Muris et al., 2017), and there is now 
strong consensus that they share a common core (Jonason 
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Abstract
Objective: There is an ongoing debate in personality research whether the com-
mon core of aversive (“dark”) traits can be approximated by or even considered 
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Personality (D). Based on theoretical differences, we herein test empirically 
whether D and AG+ are isomorphic.
Methods: Self- report data on D, AG+, and eight criterion measures reflecting 
justifying beliefs, inflicting disutility on others, and affiliative tendencies were 
collected in a pre- registered study (N = 1156) and analyzed via confirmatory fac-
tor modeling.
Results: Results speak against unity of D and AG+ (35% shared variance) and 
support the notion that D subsumes a broader range of aversive content (i.e., jus-
tifying beliefs and inflicting disutility on others) than AG+, which, in turn, sub-
sumes a slightly broader range of non- aversive, affiliative tendencies.
Conclusion: We conclude that AG+ is non- equivalent to the common core of 
aversive traits, D.
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et al., 2017; Muris et al., 2017; Schreiber & Marcus, 2020; 
Vize & Lynam, 2020). This common core has been defined 
as the “general tendency to maximize one's individual 
utility— disregarding, accepting, or malevolently provok-
ing disutility for others— accompanied by beliefs that 
serve as justifications” (Moshagen et al., 2018, p. 657) and 
termed the Dark Factor of Personality (D).

Recent research has attempted to approximate the 
common core of aversive traits via established person-
ality constructs, one of which is (low) Agreeableness as 
traditionally conceptualized within the Big Five frame-
work (Paulhus & Williams, 2002; Stead & Fekken, 2014; 
Vize, Collison, et al., 2020). By this logic, features of low 
Agreeableness— such as a lack of empathy and compas-
sion, as well as a tendency for manipulation and antago-
nism (Graziano & Tobin, 2017)— also represent the shared 
features of aversive traits. Indeed, Vize, Miller, et al. (2020) 
explicitly suggested that, on the construct level, low Big 
Five Agreeableness is equivalent to the common core of 
aversive traits, D.

Despite the obvious conceptual overlap between D 
and low Big Five Agreeableness, the two have been dis-
sociated both theoretically and empirically (Moshagen, 
Zettler, Horsten, et al., 2020). In particular, a broad mea-
sure of Agreeableness— modeled as the commonali-
ties between five well- established Agreeableness scales 
(i.e., Big Five Aspects Scale [BFAS], Big Five Inventory 
2 [BFI2], International Personality Item Pool Big- Five 
Factor Markers [IPIP- 50], NEO Five- Factor Inventory 
[NEO- FFI], and HEXACO- Agreeableness vs. Anger1)— 
shared only about 40% variance with a broad measure of D 
(Moshagen, Zettler, Horsten, et al., 2020), thus suggesting 
that the two constructs overlap substantially, but are not 
identical. Moreover, the two constructs explained unique 
variance components (above each other) in a host of de-
ductively derived criteria. Specifically, D predicted incre-
mental variance over Agreeableness (mean ΔR2 = 0.13— a 
medium- sized effect according to Cohen, 1988) in behav-
ioral dishonesty, competitive and dangerous worldviews, 
guilt proneness, internet trolling, and stereotypical sexu-
alized behaviors, whereas Agreeableness predicted incre-
mental variance beyond D in empathy (ΔR2  =  0.39 and 
thus above a large effect size; Moshagen, Zettler, Horsten, 
et al., 2020). These results imply that D and Agreeableness 
are nomologically and functionally distinct in the sense 
that they comprise unique, behaviorally relevant trait vari-
ance (Moshagen, Zettler, Horsten, et al., 2020).

Questioning the validity of this conclusion, Vize, 
Miller, et al. (2020) argued that Moshagen, Zettler, Horsten 
et al.'s (2020) “coverage of AG [Agreeableness] may have 
missed important aspects, particularly related to modesty 
(Hex- HH) [HEXACO Honesty- Humility] and straight-
forwardness (NEO- PI- R)” (p. 597) and may thus have 

underestimated the similarity of D and Agreeableness. In 
line with this argument, Vize, Miller, et al.  (2020) noted 
that the overlap between Agreeableness and D is consider-
ably higher when a particularly broad operationalization 
of Agreeableness, which we denote AG+ in what follows, 
is used.2 Moreover, they found that D did not predict incre-
mental variance beyond AG+ in (self- reported) reactive/
proactive aggression and crime and analogous behavior. 
Even though these are only two criteria, the findings ap-
pear to support the notion by Vize, Miller, et al. (2020) that 
D and Agreeableness are equivalent constructs.

However, to avoid jingle- fallacies, it is necessary to 
clarify that AG+ is not Agreeableness in the sense of a 
largely orthogonal dimension within the Big Five frame-
work. Specifically, AG+ is represented by an item set com-
piled of 104 items from diverse scales (Crowe et al., 2018), 
including Big Five Agreeableness measures (BFAS, BFI, 
Faceted Inventory of the Five- Factor Model [FI- FFM], 
IPIP NEO Personality Inventory Revised [IPIP- NEO- 
PI- R]), items measuring HEXACO Agreeableness vs. 
Anger (which is not equivalent to Big Five Agreeableness; 
Ashton et al.,  2014; Thielmann et al.,  2021; Endnote 
1), items measuring HEXACO Honesty- Humility, and 
items measuring the interstitial Altruism facet of the 
HEXACO P- IR (a blend of HEXACO Honesty- Humility, 
Emotionality, and Agreeableness vs. Anger, representing 
a “tendency to be sympathetic and soft- hearted toward 
others”; Ashton et al., 2014, p. 142). In turn, the inclusion 
of content clearly pertaining to basic traits other than Big 
Five Agreeableness is arguably the reason why AG+ and 
the remaining Big Five dimensions are associated consid-
erably more strongly than what is normally found (median 
r =  .35 as compared to a median of r=  .20 in the meta- 
analysis by Park et al., 2020), with a particularly striking 
correlation of r  =  .57 with Conscientiousness. As such, 
AG+ cannot be included in a model of basic personality 
structure involving approximately orthogonal dimensions 
(Goldberg, 1992; Saucier, 2002) and thus does not represent 
Big Five Agreeableness. It may well represent some vari-
ant of a higher- order “stability” factor comprising aspects 
of Big Five Agreeableness and Conscientiousness (e.g., 
DeYoung, 2006), but this, too, logically implies that AG+ 
cannot be Big Five Agreeableness (Hilbig et al., 2021).

Aside from the fact that AG+ does not represent 
Agreeableness as conceptualized in models of basic per-
sonality structure (Big Five, FFM, HEXACO), the findings 
of Vize, Miller, et al.  (2020) do indicate that a construct 
subsuming content from several basic personality di-
mensions, such as AG+, may closely approximate D. In 
fact, this is fully compatible with the previous conclusion 
that D, at least to a notable extent, can be understood as 
“a blend of basic traits” (Moshagen et al.,  2018, p. 682), 
especially HEXACO Honesty- Humility, Agreeableness, 
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and Conscientiousness. The remaining question, then, 
is whether the particular blend of Agreeableness- related 
traits put forward by Crowe et al. (2018) and used in Vize, 
Miller, et al. (2020), AG+, is indeed equivalent to D both 
theoretically and empirically.

Ultimately, it is impossible to prove that two constructs 
are equivalent and relate similarly to all conceivable cri-
teria. Nonetheless, it is possible to take a falsificationist 
approach and theoretically derive criteria that are a priori 
particularly likely to yield dissimilarity. Then, if the em-
pirical evidence fails to support the hypothesis of dissimi-
larity, one may retain the view that the two constructs are 
functionally equivalent (Gonzalez et al.,  2020). With re-
gard to the case at hand, this means that if D and AG+ are 
non- equivalent, it must be possible to theoretically derive 
aspects and, ultimately, criteria on which the two can be 
shown to differ to a non- trivial extent.

In selecting such criteria that may differentiate 
between D and AG+, we relied on evidence and no-
tions on the conceptual differences between D and 
Big Five Agreeableness (which constitutes the largest 
part of AG+). Moshagen, Zettler, Horsten, et al. (2020) 
pointed out that, unlike D, Agreeableness— as repre-
sented by common verbal definitions (e.g., Graziano & 
Tobin,  2009) and adjective lists (Goldberg,  1992; John 
et al., 2008)— does not capture the willingness to impose 
disutility on others even at some cost, nor individual 
differences in social cognition, as broadly as D. In line 
with this reasoning, D has been shown to explain no-
table variance beyond Agreeableness— operationalized 
as the general factor across four common Big Five 
Agreeableness measures (BFAS, BFI2, IPIP- 50, NEO- 
FFI)— in 11 different justifying beliefs (mean ΔR2 = .10; 
Hilbig et al., 2022) and six antagonistic traits (including 
Grandiosity and Suspiciousness, as well as Deceitfulness 
and Manipulativeness) from the DSM- 5 model 
(mean ΔR2  =  .07; Scholz et al.,  2022). In conclusion, 
Agreeableness does not comparably subsume the defin-
ing aspects of D that aversive tendencies are “accompa-
nied by beliefs that serve as justifications” (Moshagen 
et al.,  2018, p. 657) and involve inflicting disutility on 
others.

Moreover, D and basic personality dimensions (which 
are blended in AG+) conceptually differ in that D was 
deductively derived to represent the “aversive essence” 
of aversive traits. D therefore represents (only) aversive 
content whereas non- aversive aspects of these traits (e.g., 
vulnerability in Narcissism Bader et al.,  2022) are, by 
definition, beyond the scope of D. By contrast, the basic 
personality dimensions blended into AG+ are inductively 
derived from lexical studies and therefore necessarily 
summarize whatever characteristics tend to co- occur— 
independent of whether these characteristics are aversive 

or not. As a consequence, Agreeableness typically also 
subsumes affable behaviors towards others, overlapping 
with Extraversion in sharing affiliation (i.e., “enjoying 
and valuing close interpersonal bonds and being warm 
and affectionate”; Depue & Morrone- Strupinsky,  2005, 
p. 314; see also DeYoung et al., 2013). In leaning heavily 
on Big Five Agreeableness and in borrowing items from 
the Altruism and Sympathy facets of the IPIP- NEO (e.g., 
“Make people feel welcome”, “Am not interested in other 
people's problems”), AG+ also subsumes these affiliative 
tendencies. By contrast, (lack of) affiliation is not ethically 
or socially aversive per se and thus theoretically beyond 
the scope of D.

Given the above, a strict test of the (non- )equivalence 
of D and AG+ ought to involve those aspects subsumed 
more strongly in D than in AG+— that is, criteria rep-
resenting the tendency to inflict disutility on others as 
well as criteria representing justifying beliefs— and, vice 
versa, aspects subsumed more strongly in AG+ than in 
D— that is, criteria representing affiliative3 tendencies. 
To this end, the following pre- registered study involved 
nine corresponding criteria, listed in Table 1: Competitive 
Jungle Social World View, Normlessness, and Social 
Dominance Orientation, representing justifying beliefs, 
and Pathological Selfishness and Exploitativeness, rep-
resenting inflicting disutility on others, were expected to 
have incremental variance explained by D above AG+. 
Extraversion, Withdrawal, (fast) Life History Strategy, 
and Horizontal Collectivism, representing affiliative ten-
dencies, were, in turn, expected to have incremental vari-
ance explained by AG+ above D.

2  |  METHOD

The study and analysis plan were preregistered (https://
aspre dicted.org/uy9ms.pdf) before the start of data collec-
tion. Raw data, and analysis scripts are available on the 
Open Science Framework (OSF;https://osf.io/83sae/). 
The study was run based on approval by the university's 
local ethics committee.

2.1 | Measures

The study was conducted in Germany, hence German 
translations of all measures were used (measures with-
out an existing German translation prior to the study, i.e., 
FI- FFM and IPIP- NEO- PI- R, were translated under our 
coordination via the translation- retranslation method; 
Brislin, 1970; see OSF). D was assessed using the D70, a 
70- item scale specifically designed to measure the latent 
factor underlying all aversive traits (Moshagen, Zettler, & 
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Hilbig, 2020; Bader, Horsten, et al.,  2021). AG+ was as-
sessed via the 104 items identified by Crowe et al. (2018) 
and used by Vize, Miller, et al. (2020). An overview of the 
nine criterion measures (along with the corresponding 
hypotheses) is provided in Table 1. The Withdrawal items 
were rated on a 4- point Likert scale (1 =  “very false” to 
4 = “very true”). All other items were rated on a 5- point 
Likert scale (1  =  “strongly disagree” to 5  =  “strongly 
agree”).

2.2 | Procedure & participants

Participants were recruited and compensated by a profes-
sional panel provider. The study comprised two meas-
urement occasions. At T1, we assessed demographics 
(including sex and age), the D70, and AG+. At T2 (on aver-
age 14 days after T1), we again assessed sex and age, along 
with the nine criterion measures (see Table 1): Competitive 
Jungle Social World View, Normlessness, Social Dominance 
Orientation, Pathological Selfishness, Exploitativeness, 
HEXACO Extraversion, PID- 5 Withdrawal, Mini- K, and 
Horizontal Collectivism. Within each measurement occa-
sion, the order of scales was randomized and two attention 
checks were embedded within the scales (e.g., “Please select 
“Agree”. This serves to check your attention.”). Participants 
gave informed consent prior to each measurement occasion 
and they were fully debriefed about the study background at 
the end of T2.

In order to be able to model D and AG+ in a bifactor 
structure, we aimed at a final sample of approximately 
N  =  1,000. Anticipating a certain dropout between T1 
and T2, a total of 1,331 participants completed T1. In line 
with our preregistered exclusion criteria, 105 participants 
were excluded for failing at least one attention check and 
an additional 70 participants were excluded for suspected 
inattentive response behavior (based on response times of 
less than 2 seconds per item on average in more than 50% 
of the questionnaires and/or no variation in responses, 
i.e., SD  =  0, on those scales having at least 25% reverse- 
keyed items4). Thus, 1,156 participants were invited to T2, 
of whom 940 completed the survey. Of these, we had to 
exclude one participant for failing at least one attention 
check, and 12 participants for suspected inattentive re-
sponse behavior. Additionally, we conservatively excluded 
16 participants whose demographics did not match across 
the two measurement occasions (i.e., they reported to be 
younger or more than one year older at T2 than at T1 or 
indicated a different sex at T2 than at T1). Thus, a total of 
N = 911 participants (49% female), aged between 18 and 65 
(M = 40.6, SD = 13.0) years, successfully completed both 
measurement occasions.

2.3 | Analysis

We tested all hypotheses by estimating confirmatory fac-
tor models with the lavaan package (Rosseel et al., 2019) 
in R (R Core Team,  2020). Non- normality in the data 
was accounted for by maximum likelihood estimation 
with robust standard errors and scaled test statistics (as 
provided by the lavaan package when specifying “MLR” 
estimation; Yuan & Bentler,  2000; see also Savalei & 
Rosseel, 2022). Assuming data are missing at random, we 
addressed missing cases at the second measurement occa-
sion by employing full information maximum likelihood 
estimation. Due to the high power of the chi- square model 
test (Moshagen & Erdfelder, 2016),5 we primarily consid-
ered the robust root mean square error of approxima-
tion (RMSEA) and the standardized root mean residual 
(SRMR) to assess model fit. RMSEA around .05 and SRMR 
around .06 are commonly considered to be indicative of 
adequate model fit (Browne & Cudeck, 1992). For the sake 
of transparency, we also report the robust comparative fit 
index (CFI; Brosseau- Liard & Savalei,  2014). However, 
given its stronger dependency on loading magnitude than 
on model misfit (Moshagen & Auerswald,  2018) and its 
limited value in evaluating absolute model fit (van Laar 
& Braeken, 2022), we did not rely on this index to assess 
model fit.

The D70 was modeled specifying a bifactor model, 
such that all items loaded both on a general factor and 
on one of five themes (Bader, Hartung, et al., 2021).6 The 
general factor in a bifactor model captures the shared vari-
ance among all items. In this case, it captures the aversive 
content of the indicators and thus represents the under-
lying aversive disposition, D. The themes capture the re-
maining shared variance between subsets of items, i.e., 
those aspects that are beyond the general disposition but 
characterize an individual's specific pattern of aversive 
attributes in more detail (Bader, Hartung, et al.,  2021). 
Given that specific factors capture what is beyond the 
common core (and thus D), they are not relevant when 
investigating the equivalence of D and AG+. The general 
factor and specific factors were constrained to mutual or-
thogonality and identified by setting one unstandardized 
loading each to 1. According to conventional guidelines 
(Browne & Cudeck, 1992), this model structure fit the data 
well, χ2(2,275)  =  6,590, p < .001, RMSEA  =  .045, 90%CI 
[.044,  .047], SRMR = .051, CFI = .799.7 Importantly, there 
was a very strong general factor (representing D) that ac-
counted for the majority of reliable variance in the themes 
(.60 ≤ ECV ≤ .82, median .74). Consequently, the specific 
factors exhibited very low reliabilities (.07 ≤ ωHS ≤ .21, me-
dian .18), further supporting that they should not be inter-
preted substantively (Sellbom & Tellegen, 2019).
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Analogously, AG+ was modeled specifying a bifactor 
structure with five themes representing the five factors 
extracted by Crowe et al.  (2018). This model also fit the 
data well, χ2(5,148)  =  15,020, p < .001, RMSEA  =  .044, 
90%CI [.043, .045], SRMR = .061, CFI = .741.8 In contrast 
to D, the general factor representing AG+ was a less strong 
(.31 ≤ ECV ≤ .83, median .45). In other words, AG+ cap-
tured less variance shared by all items and, consequently, 
the specific factors exhibited higher reliabilities than the 
D specific factors (.04 ≤ ωH ≤ .63, median .46). To ensure 
that results are not dependent on the choice of bifactor 
models for D and AG+, we replicated all analyses using 
single- factor specifications for D and AG+, respectively, 
which yielded essentially equivalent conclusions.9

To test our hypotheses, we then ran separate sequen-
tial regression analyses for each criterion. That is, we first 
regressed each criterion on D and AG+, respectively, and 
then on both simultaneously to calculate the incremental 
portion of variance (ΔR2) explained by either AG+ or D, 
respectively. To gauge the strength of evidence (beyond 
the effect size ΔR2), we considered normalized evidence 
ratios (ERs) computed from weighted BICs (Wagenmakers 
& Farrell, 2004; Wu et al., 2020). ERs quantify the support 
in favor of the less parsimonious model (in this case the 
model in which the criterion is regressed on both predic-
tors) and range from 0 (no evidence for the less parsimo-
nious model, i.e., the second predictor's contribution to 
the explained variance is negligible) to 1 (perfect evidence 
for the less parsimonious model, i.e., the second predic-
tor contributes meaningfully to the explained incremental 
variance).

3  |  RESULTS

Descriptive statistics (of observed scales), reliabilities of 
the factors, and zero- order inter- correlations of latent fac-
tors are summarized in Table  2. The latent correlation 
between D and AG+ (r  =  −.59) implied 35% of shared 
variance and was significantly different from unity, 
Δχ2(1) = 5.56, p = .02, ER > .999.

As can be seen in the upper part of Table 3, and sup-
porting the hypotheses that justifying beliefs and inflicting 
disutility on others are more strongly related to D than to 
AG+, D explained incremental variance over AG+ for all 
hypothesized outcomes (i.e., for Competitive Jungle World 
View, Normlessness, Social Dominance Orientation, 
Pathological Selfishness, and Exploitativeness). Overall, 
the proportion of incremental variance explained in these 
criteria by D was in the range of medium- sized to large 
effects (Cohen, 1988) with a median ΔR2 = .30.

Moreover, as presented in the lower part of Table 3 and 
supporting the hypothesis that affiliative tendencies are T
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more strongly related to AG+ than to D, AG+ predicted 
incremental variance over D for all hypothesized out-
comes in this domain (i.e., Extraversion, Withdrawal, Life 
History Strategy, and Horizontal Collectivism). However, 
the proportion of incremental variance explained in these 
criteria by AG+ was only in the range of small to medium- 
sized effects for all criteria, with a median of ΔR2 =  .03. 
Despite varying proportions of (absolute and) incremental 
variances explained, evidence ratios consistently (and typ-
ically very strongly) supported all hypotheses.

In sum, the results show that D and AG+ account for 
different variance components in all outcome criteria and, 
more specifically, each construct accounts for incremental 
variance in exactly those criteria that it ought to based on 
a priori theoretical considerations.10

As an additional exploratory analysis, we followed the 
recommendation of an anonymous reviewer and applied 
Multidimensional Scaling (MDS) to the D70 and AG+ 
items. MDS positions the items in an n- dimensional space 
based on their distances, which allows evaluating which 
items are closerto and further away from each other, re-
spectively. The analysis and results are described in more 
detail in the additional materials on the OSF. In brief, we 
first recoded the items so that all pointed in the same di-
rection (to be interpreted as high D). Levels of stress (a 
badness- of- fit measure which indicates how many axes 
are required to minimize the dissimilarity of the distances 
between the items in the map from their distances in the 
underlying data; Kruskal,  1964) suggested to consider 
three axes contrasting (1) low empathy versus dominance, 
(2) vengefulness versus low humility, and (3) utility at or 
from the cost of others versus disagreeableness. Whereas 
the centroid of the AG+ items was in the octant (−, +, 
−) spanned by the three axes, the centroid of the D items 

was in the exact opposite octant (+, −, +). Notably, these 
octants were exclusively occupied by AG+ or D70 items, 
respectively. The average Euclidean distance was 0.26 
among the D70 items, 0.18 among the AG+ items, and 
0.45 across the two constructs. Thus, the items within 
each construct were notably closer (and thus similar) to 
each other than the items across constructs. In sum, the 
MDS results corroborate our conclusion that D and AG+ 
are not equivalent.

4  |  DISCUSSION

Recent research has worked towards specifying and de-
termining the most suitable representation of the com-
mon disposition underlying aversive personality traits. 
This quest has spurred some controversy whether Big 
Five Agreeableness, per se, represents this common dis-
position. In a nutshell, Moshagen, Zettler, Horsten, et al. 
(2020) dissociated the Dark Factor of Personality (D) and 
low Agreeableness theoretically and empirically (see also 
Hilbig et al., 2021; Scholz et al., 2022), whereas Vize and 
Lynam (2020) and Vize, Miller, et al.  (2020) argued that 
the low pole of Agreeableness is essentially equivalent 
to D and that Moshagen et al.'s dissociations were prob-
lematic because their operationalization of Agreeableness 
was incomplete. As a remedy, Vize, Miller, et al. (2020) 
pointed to a particularly broad operationalization of 
“Agreeableness”, which we herein term AG+. AG+ com-
prises content from, and is substantially related to, other 
Big Five and HEXACO personality dimensions beyond 
traditional Agreeableness in the sense of a largely orthogo-
nal dimension within the Big Five (which is why the label 
“Agreeableness” is conducive to the jingle- fallacy and 

T A B L E  3  Latent regression results predicting the outcomes by AG+ and D.

Category Criterion R2
D, AG+ ΔR2

D ΔR2
AG+ Unique D Unique AG+ ER

Justifying 
beliefs

Competitive Jungle Social 
World View

.74 .45 .05 61% 6% >.99

Normlessness .52 .33 .04 63% 7% >.99

Social Dominance Orientation .31 .17 .03 56% 11% >.99

Disutility on 
others

Pathological Selfishness .63 .24 .10 39% 15% >.99

Exploitativeness .60 .30 .08 50% 13% >.99

Affiliative 
tendencies

Extraversion .05 .02 .03 42% 58% .99

Withdrawal .10 .04 .02 34% 18% .90

Life History Strategy .07 .02 .03 25% 49% .89

Horizontal Collectivism .23 .05 .14 21% 61% >.99

Note: N = 1,156. D = Dark Factor of Personality; AG+ = Broad blend of Big Five Agreeableness as per Crowe et al. (2018). ΔR2
D, AG+: variance explained in the 

full model. ΔR2
D: increase in R2 after adding D to the model. ΔR2

AG+: increase in R2 after adding AG+ to the model. Unique D/Unique AG+: relation of each 
construct's unique contributions relative to the total variance explained in the criteria. ER: evidence in favor of the full model over the model not including the 
predictor hypothesized to explain incremental variance over the other. For justifying beliefs and disutility on others, the hypothesis was ΔR2

D > 0, for affiliative 
tendencies the hypothesis was ΔR2

AG+ > 0.
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thus why we prefer to label it “AG+”; Hilbig et al., 2021). 
Nevertheless, AG+ may be an adequate approximation of 
the common core of aversive traits, that is, D.

Accordingly, we herein tested whether AG+ is essen-
tially equivalent to D, sketching theoretical differences be-
tween the two constructs and thereby deriving criteria in 
which the constructs ought to account for unique variance 
components. Specifically, we hypothesized that D should 
account for unique variance in attitudes and beliefs that 
may serve as justifications for malevolent behaviors as 
well as the tendency to inflict disutility on others, whereas 
AG+ should account for unique variance in affiliative 
tendencies.

In a preregistered study, we found that D and AG+ 
shared only about 35% of variance. At first sight, this 
is incompatible with the 80% reported by Vize, Miller, 
et al.  (2020). Importantly, though, the latter was based 
on a modeling approach yielding poor model fit and de-
creased to about 40% when estimating D and AG+ (more 
appropriately) as bifactor structures— thus mirroring the 
approach reported herein. As such, given equivalent mod-
eling approaches, the findings are largely comparable. 
In substantive terms, although this magnitude of shared 
variance indicates a sizable overlap, it nonetheless speaks 
against unity of the two constructs. This conclusion was 
further corroborated by exploratory MDS analyses show-
ing that each constructs' centroid, around which the re-
spective items cluster, are located in different octants in 
the MDS space.

More importantly, each construct captured variance 
beyond the other in every one of the nine criteria tested 
herein. Specifically, as hypothesized, D accounted for 
unique variance in justifying beliefs, such as that one 
has to be ruthless to survive (Competitive Jungle World 
View) or that one is superior to others (Social Dominance 
Orientation), and in the willingness to inflict disutility 
on others, as expressed in the disregard for others' needs 
(Pathological Selfishness) or the active exploitation of 
others (Exploitativeness) representing notable effect sizes 
throughout (between approximately 20% and 50% of addi-
tional variance explained beyond AG+). In turn, and again 
as hypothesized, AG+ accounted for unique variance in 
affiliative tendencies, such as the interest in (being with) 
people (Extraversion, low Withdrawal), forming emo-
tional bonds (Life History Strategy) and feeling connected 
with others (Horizontal Collectivism). These conclusions 
were robust across alternative modeling approaches. In 
other words, D subsumed a broader range of aversive con-
tent than AG+, which, in turn, accounted for a somewhat 
broader range of non- aversive content related to affilia-
tion. Notably, the portion of unique variance explained by 
D in aversive criteria (i.e., justifying beliefs and inflicting 
disutility on others) was much larger than the portion of 

unique variance explained by AG+ in affiliative criteria 
(median ΔR2 =  .28 and .02, respectively). In substantive 
terms, D is much more strongly linked to justifying beliefs 
and inflicting disutility on others (than AG+), but AG+ is 
only marginally more saturated with affiliative tendencies 
than D.

The present results complement previous research in 
which D was dissociated from basic personality dimen-
sions that had been proposed to represent the common 
core of aversive traits, especially Big Five Agreeableness 
and HEXACO Honesty- Humility (Hilbig et al.,  2020; 
Horsten et al., 2021; Moshagen, Zettler, Horsten, et al., 
2020; Scholz et al., 2022). Hence, neither Agreeableness, 
nor Honesty- Humility— as defined within their respec-
tive models of personality structure— nor their (extended) 
combination AG+ are equivalent to D.

A limitation of our study is that data were collected 
during a phase of the Covid- 19 pandemic when it was 
generally imperative to restrict in- person meetings with 
others. This might particularly have affected participants' 
responses on the Withdrawal scale used (e.g., “I prefer 
not to get too close to people”, or “I avoid social events”), 
potentially limiting the interpretability of the respective 
scale score. Given that correlations are invariant to addi-
tive shifts, however, this would only have affected the scale 
score, but arguably not the magnitude of correlations with 
D and AG+. A further limitation is that we did not include 
a criterion representing consequential behavior. Although 
our results show that D and AG+ are non- equivalent with 
respect to self- report measures, replicating such differ-
ences on the level of actual behavior would seem prudent.

5  |  CONCLUSION

Although D and AG+ show noticeable overlap, the two 
constructs are not isomorphic. Ultimately, enriching Big 
Five Agreeableness with content from HEXACO Honesty- 
Humility, Agreeableness, and Altruism to become AG+ 
(Crowe et al.,  2018) results in a construct incompatible 
with the Big Five framework (Hilbig et al., 2021), which— 
despite its added breadth— is non- equivalent to the com-
mon core of aversive traits, D. Although there may well be 
other advantages of AG+ as a construct and/or operation-
alization, it does not represent D.
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ENDNOTES
 1 Note that HEXACO Agreeableness vs. Anger and Big Five 

Agreeableness are rotated variants of each other (Ashton et al., 2014). 
Consequently, a recent meta- analysis found a correlation between 
these two of ρ = .69 only (Thielmann et al., 2021), suggesting that 
the two constructs are not equivalent. In Moshagen, Zettler, Horsten, 
et al. (2020), HEXACO Agreeableness vs. Anger was nonetheless in-
cluded to represent Agreeableness as broadly as possible.

 2 Vize, Miller, et al.  (2020) reported around 80% shared variance 
when estimating D as a single factor from the observed scores on 
the 12 scales from which the D70 was compiled and, analogously, 
AG+ from the observed scores on the respective 20 subscales. 
However, in the presence of a covariate, a bifactor structure gen-
erally yields the most accurate results as it is robust to secondary 
loadings and covariances between parts making up the hierarchi-
cal construct and the covariate (Moshagen, 2023). When relying 
on the bifactor approach to model D (as is recommended, Bader, 
Hartung, et al., 2021) and, analogously, modeling AG+ as a bi-
factor, the shared variance of AG+ and D notably decreases to 
around 40% in Vize et al.'s dataset, thus fully conforming to prior 
findings.

 3 In our preregistration, we divided these tendencies into “interest in 
(being with) people” and “feelings of connectedness with others and 
an emotional warm glow”, but for simplicity will subsume them as 
affiliative tendencies herein.

 4 If any of these criteria were met at the level of individual scales, 
responses on the respective scale were set to NA, thus treated as 
missings.

 5 According to a post- hoc power analysis for a global hypothesis test 
(Jobst et al., 2021) of both bi- factor models— i.e., of D (df = 2,275) 
and of AG+ (df  =  5,148)— the power to detect even negligible 
model misspecification (i.e., RMSEA =  .010) at an α- level of .05 
and given the current N was extremely high with more than 99.9% 
in both cases.

 6 A bifactor model is preferred to the closely related higher- order 
model in the current investigation both for substantive and meth-
odological reasons. For one, the bifactor model most closely mirrors 
the theoretical conceptualization of the common core of aversive 
traits because it assumes that the general factor directly accounts for 
the variance shared among all indicators. By contrast, the higher- 
order model assumes that the higher- order factor only indirectly 
explains the items' shared variance through the lower- order factors. 
Additionally, the bifactor model provides unbiased estimates of the 
correlations between the general factor and covariates (Moshagen, 
2023). For a more detailed reasoning, see Bader et al.  (2021) and 
Moshagen et al. (2018).

 7 Additionally, we ran our analyses with modified models in which 
those parameters yielding the largest modification indices were 
freed. This alternative approach led to the same conclusions. 
Corresponding analysis scripts and detailed results are provided in 
the additional materials on the OSF.

 8 Note that we preregistered to model AG+ according to Vize, Miller, 
et al. (2020) who estimated AG+ from 20 manifest facet scores rep-
resenting the facets of the different measures from which the item 
set was compiled. In doing so, they deviated from their preregistered 
analysis plan which was to estimate AG+ from the five factors ex-
tracted by Crowe et al. (2018). Given that this would have actually 
been the more appropriate modeling strategy (Moshagen, 2023), for 
which Vize, Miller, et al. (2020) also reported the results on the OSF, 
we herein modeled AG+ following this latter approach. As the item 
mapping to the factors was not reported by Crowe et al. (2018), we 
extracted five factors through a principal factor exploratory factor 
analysis with promax rotation (thereby reproducing the approach 
chosen by Vize, Miller et al.,  2020). Content- wise, the emerging 
factors aligned with the factors identified by Crowe et al.  (2018). 
Nevertheless, we verified our results replicating the approach Vize, 
Miller, et al. (2020) reported in their manuscript (see Footnote 10).

 9 Model fits of the single factor models, as well as the corresponding 
scripts and analyses, can be found in the additional materials on the 
OSF. In summary, as indicated both by likelihood- ratio tests and ev-
idence ratios, the bifactor model yielded the best fit to the data, both 
for D and for AG+ (see additional materials on the OSF).

 10 Modeling AG+ from the manifest scores on the 20 Agreeableness 
(facet) scales (see Vize, Miller, et al., 2020) yielded poor fit to the 
data, χ2(170) = 3,617, p < .001, RMSEA = .143, 90% CI [.139, .147], 
SRMR  =  .090. The latent correlation between D and AG+ was 
r = −.78, which was significantly smaller than unity (Δχ2(1) = 14.52, 
p < .001, ER > .999). The pattern of results was largely consistent 
with the one presented herein, that is, both D and AG+ predicted in-
cremental variance beyond the other in the hypothesized criteria. As 
such, the analytical approach reported by Vize, Miller, et al. (2020) 
confirms the present conclusions. The corresponding analysis script 
and results are provided in the additional materials on the OSF.
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