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Benefit generation dominates cost infliction in
explaining cross-national status allocations
Patrick K. Durkeea,1, Aaron W. Lukaszewskib, and David M. Bussa

In our study of the psychological determinants of
status allocations across 14 nations (1), we conclude
that “the primary foundation of human status alloca-
tion psychology is benefit generation rather than cost
infliction.” Cheng et al. (2) identify strong correlations
among our predictors and variance inflation factors
(VIF) greater than 2.5 as cause for concern about our
conclusion. We note that strong correlations among
predictors are not themselves indicative of severe col-
linearity; there is little consensus on VIF cutoffs in the
literature, and multicollinearity is not necessarily prob-
lematic for inference (3–6). Still, we appreciate their
thorough examination of our study and agree it is valu-
able to probe the implications of our reliance on a
commonly used VIF threshold of 10 (7, 8).

Cheng et al.’s (2) reanalyses of our data ameliorate
collinearity by comparing benefit-generation ability to
cost-infliction ability, benefit-generation willingness to
cost-infliction willingness, and a benefit-generation com-
posite to a cost-infliction composite. These reanalyses
show that cost infliction exhibits smaller associations with
status allocations holding constant benefit generation
(β = 0.04 to 0.26) than did benefit generation holding
constant cost infliction (β = 0.74 to 0.86). In our view,
these findings are consistent with our original conclusion.

To formally assess the relative importance of benefit-
generation and cost-infliction inferences in explaining
status allocations, we reanalyzed our data using domi-
nance analysis (9, 10). This method addresses collinear-
ity by conducting an exhaustive set of submodels with

nonredundant combinations of predictors, examining
how much additional variance in the outcome is
accounted for upon adding each focal predictor, and
comparing the additional contributions of focal predic-
tors in a pairwise fashion across submodel sets. The
“dominance” of one predictor over another is "com-
plete" if its additional contribution is greater in every
submodel comparison, "conditional" when its average
contribution within each set of submodels is greater,
and "general" when its additional contribution aver-
aged across all submodels is greater (9).

Fig. 1 shows the proportion of 2,000 bootstrapped
samples in which each level of dominance was estab-
lished across pairwise comparisons of both our indi-
vidual predictors and the composite variables for men
and women across 14 nations. The benefit-generation
composite “completely” dominates the cost-infliction
composite across nations in 100% of replicates for both
men’s and women’s status. The dominance of each in-
dividual benefit-generation variable over the individual
cost-infliction variables is established at least at the
“general” level in all replicates for men’s status in every
nation, and for women’s status in all nations except
China and Eritrea.*

These reanalyses support the conclusion that ben-
efit generation statistically dominates cost infliction in
explaining the status impacts of personal characteris-
tics across nations. To determine the precise role of
cost infliction in status hierarchies, future research must
refine "dominance" (10).

aDepartment of Psychology, The University of Texas at Austin, Austin, TX 78712; and bDepartment of Psychology, California State University,
Fullerton, CA 92831
Author contributions: P.K.D., A.W.L., and D.M.B. designed research; P.K.D., A.W.L., and D.M.B. performed research; P.K.D. analyzed data; and
P.K.D., A.W.L., and D.M.B. wrote the paper.
The authors declare no competing interest.
Published under the PNAS license.
1To whom correspondence may be addressed. Email: pdurkee@utexas.edu.
Published May 24, 2021.
*For data and code, see https://osf.io/7gdv9/.

PNAS 2021 Vol. 118 No. 22 e2105037118 https://doi.org/10.1073/pnas.2105037118 | 1 of 2

L
E
T
T
E
R

D
ow

nl
oa

de
d 

at
 D

ia
ne

 S
ul

le
nb

er
ge

r 
on

 M
ay

 2
4,

 2
02

1 

https://orcid.org/0000-0001-6159-4277
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2105037118&domain=pdf
https://www.pnas.org/site/aboutpnas/licenses.xhtml
mailto:pdurkee@utexas.edu
https://osf.io/7gdv9/
https://doi.org/10.1073/pnas.2105037118
https://doi.org/10.1073/pnas.2105037118


1 P. K. Durkee, A. W. Lukaszewski, D. M. Buss, Psychological foundations of human status allocation. Proc. Natl. Acad. Sci. U.S.A. 117, 21235–21241 (2020).
2 J. T. Cheng, J. L. Tracy, J. Henrich, Dominance is necessary to explain human status hierarchies. Proc. Natl. Acad. Sci. U.S.A., 10.1073/pnas.2103870118 (2021).
3 R. McElreath, Statistical Rethinking: A Bayesian Course with Examples in R and Stan (CRC, 2020).
4 M. B. Morrissey, G. D. Ruxton, Multiple regression is not multiple regressions: The meaning of multiple regression and the non-problem of collinearity. Philos.
Theory Practice Biol. 10, 1–24 (2018).

5 R. M. O’brien, A caution regarding rules of thumb for variance inflation factors. Qual. Quant. 41, 673–690 (2007).
6 Vanhove, J., Collinearity isn’t a disease that needs curing. Meta-Psychology 5, MP.2020.2548 (2021).
7 G. James, D. Witten, T. Hastie, R. Tibshirani, An Introduction to Statistical Learning: With Applications in R (Springer, 2013).
8 C. F. Dormann et al., Collinearity: A review of methods to deal with it and a simulation study evaluating their performance. Ecography 36, 27–46 (2013).
9 R. Azen, D. V. Budescu, The dominance analysis approach for comparing predictors in multiple regression. Psychol. Methods 8, 129–148 (2003).

10 P. Durkee, A. Lukaszewski, D. M. Buss, Status foundations: Further consideration of the role of ‘dominance’ and the relative importance of cost infliction and
benefit generation. PsyArXiv [Preprint] (2021). https://psyarxiv.com/4gvt5 (Accessed 20 April 2021).

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i−
j

Complete (Men's Status)

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i−
j

Conditional (Men's Status)

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i −
j

General (Men's Status)

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i−
j

Complete (Women's Status)

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i−
j

Conditional (Women's Status)

Brazil China Colombia Eritrea Estonia Germany Guam Japan Korea Poland Romania Russia USA Zimbabwe

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

0.0
0

0.2
5

0.5
0

0.7
5

1.0
0

BG Composite − CI Composite

CIA − CIW
BGW − CIW
BGW − CIA
BGA − CIW
BGA − CIA

BGA − BGW

i−
j

General (Women's Status)

Proportion of bootstrapped samples where:
i dominates j no dominance established j dominates i

Fig. 1. Results of dominance analyses showing the proportion of 2,000 bootstrapped replicates in which each level of dominance was established
between pairwise comparisons of predictors of men’s and women’s status across nations.
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