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Abstract
There are large individual differences in prosocial vs. antisocial behavior as studied via economic games.
Prominent among the personality traits that have been considered as potential correlates are ‘dark’ traits (especially
Machiavellianism, Narcissism, Psychopathy, and Sadism). However, although such traits should account for
choices in games, the corresponding associations are weak and inconsistent, leading to a state of knowledge that
lacks specificity and parsimony. We argue and demonstrate across 10 studies and 8 economic games (total N =
10,474) that a clearer picture emerges once (a) including games that (also) afford the expression of forgiveness
(vs. retaliation) and/or (dis)trust and (b) considering the shared vs. unique aspects of dark traits. Specifically, we
find that (i) the common core of all dark traits—the dark factor of personality, D—consistently predicts antisocial
behavior in all games, (ii) dark traits also (though less strongly) predict antisocial behavior, and (iii) dark traits do
so almost entirely due to D. We discuss the theoretical and methodological implications of these findings for the
study of individual differences in pro- vs. antisocial behavior in economic games.

1. Introduction

Prosocial decisions—i.e., ‘actions that benefit others, usually at personal costs, in situations of inter-
dependence’ (Thielmann et al., 2021, p.1)—are crucially important to societal functioning (Axelrod &
Hamilton, 1981; Colman, 2003; Dawes & Messick, 2000; Nowak, 2006), from everyday interactions in
dyads to some of the most pressing challenges faced by humans as a species (Van Lange & Rand, 2022).
To better understand the determinants of (pro)social decision-making in interdependent situations, a
range of economic games have been developed and studied (Camerer, 2011; Thielmann et al., 2021;
van Dijk & De Dreu, 2021), some across hundreds of experiments and thousands of participants (for
authoritative meta-anlyses, see, e.g., Balliet et al., 2011; Balliet et al., 2009; Balliet & Van Lange,
2012; Engel, 2011; Johnson & Mislin, 2011; Sally, 1995; Spadaro et al., 2022; Zelmer, 2003). Among
the most fundamental insights from these many studies is the finding that there are substantial and
consistent individual differences in corresponding choice behavior.

© The Author(s), 2025. Published by Cambridge University Press on behalf of Society for Judgment and Decision Making and European
Association for Decision Making. This is an Open Access article, distributed under the terms of the Creative Commons Attribution licence
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted re-use, distribution and reproduction, provided the original article is
properly cited.

https://doi.org/10.1017/jdm.2025.1 Published online by Cambridge University Press

doi:10.1017/jdm.2025.1
https://orcid.org/0000-0002-1470-1882
https://orcid.org/0000-0002-9071-5709
http://creativecommons.org/licenses/by/4.0
https://doi.org/10.1017/jdm.2025.1


2 Benjamin E. Hilbig and Isabel Thielmann

Correspondingly, over the past two decades in particular, research has set out to identify the
stable dispositions and, more specifically, personality traits that explain such individual differences
in choice behavior. Recently, a notable number of studies (e.g., Baggio & Benning, 2022; Böckler
et al., 2017; Fatfouta et al., 2018; Malesza, 2018, 2020; Mussel & Hewig, 2016; Nehrlich et al., 2019;
Pfattheicher et al., 2017; Szijjártó et al., 2018) has focused on socially/ethically aversive (aka ‘dark’)
traits, most prominently the ‘dark tetrad’ traits of Machiavellianism, Narcissism, Psychopathy, and
Sadism (Paulhus et al., 2020). Given that such traits are commonly understood to be conducive to
callous and exploitative behavior (Bonfá-Araujo et al., 2022), they are arguably prime candidates to
explain individual differences in pro- vs. antisocial1 choices in economic games. More specifically,
(non)exploitativeness, forgiveness (vs. retaliation), and/or (dis)trust are key defining features of dark
traits. The expression of these very features may, in turn, be afforded in economic games depending
on whether the particular game allows for the expression of unconditional concern for others’
welfare, conditional concern for others’ welfare (reciprocity), and/or beliefs about others’ prosociality
(Thielmann et al., 2020).2 Thus, it is reasonable to expect that dark traits will—depending on the
affordances present in a game and the tendencies a trait subsumes (by its definition)—account for pro-
vs antisocial selfish behavior in corresponding games.

Providing some support for this conjecture, an authoritative meta-analysis (Thielmann et al., 2020)
confirmed that the dark tetrad traits are negatively linked to prosociality across several games affording
the expression of said tendencies with small-to-moderate effect sizes (-.11 < r < -.18). However,
on closer inspection, the picture is far from satisfactory. Even setting aside that effect sizes for the
four dark tetrad traits exhibited the largest extent of publication bias among the more than 50 traits
studied by Thielmann et al. (2020) (and that some of the largest theory-consistent effect sizes by
far stem from studies with effective sample sizes as small as N < 50; e.g., Bereczkei et al., 2015;
Mokros et al., 2008), the most noteworthy caveat was that effects on the level of specific games were
strikingly inconsistent: As can be gleaned from Table 1, there were multiple theory-inconsistent null
effects, especially (but not exclusively) for those games that do not primarily afford (non-)exploitation.3
Specifically, none of the traits accounted for responder behavior in the Ultimatum Game that primarily
taps into conditional concern for others’ welfare (reciprocity) and thus affords the expression of
forgiveness (vs. retaliation). Similarly, in games tapping into beliefs about others prosociality and thus
affording the expression of (dis)trust—the Ultimatum Game as proposer, the Trust Game as trustor,
and Social Dilemma Games—the majority of meta-analytical effects were indistinguishable from
zero.

Moreover, none of the dark tetrad traits actually yielded a robust effect across all games, nor was
there any indication that any dark tetrad trait (or subset of traits) is particularly, let alone exclusively,
relevant for any one game (or subset of games). This is problematic insofar as all games included in
the meta-analysis afford key aspects of the traits in question, namely, exploitation, retaliation (negative
reciprocity), and/or distrust (Thielmann et al., 2021; Thielmann et al., 2020). Indeed, even across games
sharing certain affordances (e.g., the Ultimatum Game as proposer, the Trust Game as trustor, and social
dilemmas all afford the expression of distrust), there was no consistent association with any of the dark
tetrad traits.

Overall then, the state of knowledge reduces to the near truism that some aversive traits sometimes
relate to behavior in some games. Clearly, such a vague and unspecific conclusion cannot be
satisfactory. Indeed, so long as the number of potential aversive traits is not bounded by any theory

1We use the term antisocial to denote any behavior that does not increase (or indeed decreases) others’ welfare.
2The theoretical framework by Thielmann et al. (2020) further proposes self-regulation as a fourth dispositional tendency that

may account for individual differences in pro-social behavior. However, evidence for the role of self-regulation is weak at best
(see also Popov & Thielmann, in press).

3Of note, research published after (and thus not included in) the meta-analysis by Thielmann et al. (2020) does not indicate a
more theory-consistent picture, reporting null effects—e.g., of Psychopathy on social dilemma cooperation (Baggio & Benning,
2022)—or even positive effects—e.g., of Narcissism on social dilemma cooperation (Malesza, 2020) and on sharing in a paradigm
akin to the Dictator Game (Malesza & Kalinowski, 2019).
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Table 1. Mean true-score correlations corrected for unreliability (number of studies in parentheses)
between dark tetrad traits and games as per the meta-analysis by Thielmann et al. (2020).

Dark trait

Game Affordances M N P S

Dictator Game EX −.20 (16) −.16 (12) −.19 (15) *
Ultimatum Game (proposer) (EX), DIa −.04 (6) −.11 (5) −.05 (8) *
Ultimatum Game (responder) (EX), RE −.02 (8) .00 (8) −.04 (12) *
Trust Game (trustor) (EX), DI −.16 (10) * .00 (3) *
Trust Game (trustee) EX, (RE) −.20 (11) * −.12 (3) *
Social dilemmas EX, (RE), DI −.16 (20) −.07 (24) −.13 (17) −.04 (6)
Note: a Note that in the Ultimatum Game as proposer, distrust implies more prosociality (higher offers due to fear of rejection)—unlike in the
Trust Game and Social Dilemmas in which distrust implies less prosociality; * if the number of studies was smaller than 3, no coefficients were
calculated or reported by Thielmann et al. (2020); Coefficients in boldface are statistically significant at p < .05; EX = exploitation; RE =
retaliation; DI = distrust; N = Narcissism, M = Machiavellianism, P = Psychopathy, S = Sadism.

(on the contrary, it is continually increasing), the state of knowledge has very little ‘empirical content’
in Popperian terms (Popper, 1934/2005), that is, it lacks precision (‘Bestimmtheit’) and is therefore
difficult if not impossible to falsify (Glöckner & Betsch, 2011). Clearly, then, ‘the inflationary number
of trait concepts and corresponding measures gives cause for concern’ (Thielmann et al., 2022, p. 290),
implying that a more precise and parsimonious theoretical account is needed and ought to be strictly
preferred unless some specificity (unique or even exclusive links between certain traits and certain
games) can be established (for similar arguments, see Leising et al., 2022).

We see two primary (not mutually exclusive) reasons why this has not been established so far. The
first is mainly empirical in nature and essentially concerns the games (not) commonly studied and thus
the situational affordances (not) covered in the literature. The second is more theoretical in nature and
concerns the shared vs. unique aspects of aversive traits, that is, aversive traits vis-à-vis each other and
their common core. In what follows, we discuss both in turn.

On the empirical side, the lack of specificity may be due to the limited coverage of games and
corresponding types of interdependent situations. Specifically, there is an almost exclusive reliance on
games that primarily provide a possibility for (non-)exploitation. This major affordance is well-covered
across commonly studied games and indeed largely isolated from other affordances in the Dictator
Game: The prosocial response in the Dictator Game (giving) can only stem from nonexploitation but
not from forgiveness or trust (Thielmann et al., 2021). By contrast, the commonly studied games rarely
tap into, let alone properly isolate, the other two major affordances that ought to allow for the expression
of dark traits: conditional concern for others’ welfare (i.e., reciprocity, allowing for the expression of
forgiveness vs. retaliation), and/or beliefs about others’ prosociality (allowing for the expression of
(dis)trust). In fact, among the games commonly studied, reciprocity is only primarily afforded in
a single one (the Ultimatum Game as responder) and even in this case reciprocity is not properly
isolated: Because retaliation is costly to the responder, the game confounds conditional concern for
others (i.e., forgiveness) with greed and thus a lack of unconditional concern for others. In other words,
the prosocial response (accepting even an unfair offer) can stem from either forgiveness or the desire
to maximize one’s own payoff (or both). Indeed, the very fact that retaliation and greed imply contrary
responses in the Ultimatum Game (as responder) may actually explain the consistent null effects across
dark traits (see Table 1). To remedy this problem, a game that allows for the expression of retaliation
(vs. forgiveness) independent of greed—such as the uncostly retaliation game (Hilbig et al., 2016)—
would need to be studied.

Similarly, whereas some games do afford beliefs about others’ prosociality, namely the Trust Game
(as trustor) and social dilemmas like the Prisoner’s Dilemma or Public Goods Game, once more several
dispositional tendencies are confounded within the same overt choices: In all of these games, trust
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is confounded with social welfare concerns (Thielmann et al., 2021) and thus the prosocial response
(trust in the Trust Game and cooperation in a social dilemma) can stem either from trust or aspects of
nonexploitation or both (Hilbig et al., 2018). To remedy this problem, games that separate trust from
(non-)exploitation—such as the Faith Game (Kiyonari & Yamagishi, 1999) or a coordination game like
the Stag Hunt Game (Skyrms, 2001)—would need to be studied. Indeed, the almost complete absence
of studies linking personality to behavior in coordination games (such as the Stag Hunt) essentially
means that prosociality in situations of compatible interests is hugely understudied—despite evidence
that people perceive most of their everyday social interactions to be far more akin to coordination
games (like the Stag Hunt) than to social dilemmas (like the Prisoner’s Dilemma) (Balliet et al., 2022;
Columbus et al., 2021). In summary, the overall picture linking aversive traits to behavior in games
may well lack specificity simply because only a limited range of games has been studied, which, in
turn, fails to isolate the affordances that would allow for the expression of forgiveness (vs. retaliation)
and (dis)trust which are key aspects of specific dark traits.

Second, on the more theoretical side, the inconsistent empirical picture and lack of specificity may
also be due to the conceptual nature of aversive traits, that is, their shared vs. unique aspects. There
is now broad evidence and consensus that all aversive traits share a single common core (Muris
et al., 2017; Schreiber & Marcus, 2020; Vize et al., 2018). This core has been termed the dark
factor of personality, or simply D (Moshagen et al., 2018). Conceptually, D constitutes the shared
‘aversive essence’ of all aversive traits and thus accounts for their association with any behavior
that can be understood as an expression of pro- vs. antisocial tendencies (Hilbig et al., 2023; Hilbig
et al., 2024; Moshagen et al., 2018; Scholz et al., 2023). As per the very definition of D as ‘the
tendency to maximize one’s individual utility—disregarding, accepting, or malevolently provoking
disutility for others—accompanied by beliefs that serve as justifications’ (Moshagen et al., 2018,
p. 657), this common core of all aversive traits is immediately relevant for exploitation (individual
utility maximization at others’ cost), retaliation (provoking disutility for others), and distrust (beliefs
that serve as justifications; Hilbig et al., 2022). Indeed, this also sets D conceptually apart from other
relatively broad traits such as HEXACO Honesty–Humility (Ashton et al., 2014) or trait-like concepts
such as Social Value Orientations (Murphy & Ackermann, 2014; Van Lange, 1999)—both of which
capture individual differences in unconditional concern for others’ welfare (i.e., (non)exploitation)
rather than in conditional concern for others (i.e., retaliation vs. forgiveness) or beliefs about others’
prosociality (i.e., distrust; Thielmann et al., 2020).

In any case, since all aversive traits share D to some extent, they may be associated with pro- vs.
antisocial behavior in any economic game affording the expression of one or more of these tendencies
(i.e., exploitation, retaliation, distrust). However, although all aversive traits can be understood as
manifestations of D (Bader et al., 2023; Scholz et al., 2024), they differ in several important ways
which, in turn, may explain the inconsistent and often weak evidence linking these traits to behavior
in economic games. First, aversive traits differ in how broadly they reflect defining aspects of D. For
example, whereas Sadism primarily reflects the aspect of inflicting disutility on others (in a very specific
way), Machiavellianism reflects both the aspect of individual utility maximization (generally) and
justifying beliefs (such as cynical distrust). At least in part, such differences might explain heterogeneity
across games: Because different games allow for the expression of different tendencies, narrow traits
that reflect only some aspects of D may only be associated with behavior in corresponding games (e.g.,
Machiavellianism especially with games that allow for the expression of distrust). Second, aversive
traits generally differ notably in their D-saturation, that is, how much of the variance within such a
trait is due to D and thus, ultimately, how aversive they are (Moshagen et al., 2018; Moshagen et al.,
2020). In turn, single aversive traits typically entail other, per se nonaversive aspects beyond D—
such as admiration in Narcissism (Back et al., 2013) or boldness in Psychopathy (Bader et al., 2023).
Therefore, measures of these traits actually assess D (to varying degrees) plus other aspects that are
not immediately and generally relevant to pro- vs. antisocial behavior. In other words, they ‘dilute’ the
measurement of D (Hilbig et al., 2024)—their shared aversive essence that, in theory, links them to
behavior in economic games—with other features. This would explain, at least in part, heterogeneity
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between traits and recurring null findings: The stronger any trait dilutes D with aspects irrelevant to
prosociality, the less likely it is to have any consistent effect on behavior in economic games.

Taken together, the following predictions can be derived from the conceptual framework of D.
First, D should be negatively associated with prosocial behavior in all games that afford exploitation,
retaliation, and/or distrust—which ought to hold in a broad array of games that, taken together, provide
better coverage/isolation of these affordances than has been achieved in prior studies. Second, because
all specific aversive traits are manifestations of D, they will typically also be negatively linked to
prosocial behavior in games (although effect sizes may vary due to their differences in D-saturation
and the defining aspects of D they reflect); however, because dark traits typically ‘dilute’ D with other
aspects, their effect sizes should—on average across games—be smaller than the effect of D itself.
Finally, and most importantly, because the D framework mandates that the effect of any aversive trait on
game behavior is due to its aversive essence, D, controlling for D should lead to null (or even positive)
effects of single aversive traits on prosociality in economic games. In other words, aversive traits should
no longer be (negatively) linked to prosocial choices once controlling for D—a finding that has already
been demonstrated for behavior in the Dictator Game (Moshagen et al., 2018) and a measure of social
value orientation (Hilbig et al., 2023) but not for any game(s) affording forgiveness (vs. retaliation) or
(dis)trust. Across a total of 10 studies (and eight economic games4), we tested these predictions.

2. Methods

The studies were not preregistered, but all entailed the exact same design and methodology that was
fixed a priori, varying only in the economic game presented to participants. The studies are therefore
reported on jointly. All studies were run in German, and all participants had at least good skills in the
study language (≥95% were native speakers in each study). Each study involved a direct measure of D.
The German version (Bader et al., 2022) of the D70 (Moshagen et al., 2020), which includes a total of 70
items, 50% of which are reverse-coded, that were presented in random order (per participant). Example
items include ‘My own pleasure is all that matters’ or ‘I tend to forgive the wrongs I have suffered’
(reverse-keyed). In each study, the measure of D was followed by the German version (Blötner et al.,
2022) of the short dark tetrad questionnaire (SD4, Paulhus et al., 2020) involving a total of 28 items
presented in random order (per participant) to measure Narcissism, Machiavellianism, Psychopathy,
and Sadism (with 7 items each). Example items include ‘I know that I am special because people keep
telling me so’ (Narcissism subscale) and ‘I know how to hurt someone with words alone’ (Sadism
subscale). Finally, in each study, one of the games described below was presented. Table 2 provides
an overview of studies, games, the observed proportion of prosocial choices (which ranged from .55 to
.91), as well as sample characteristics. As can be seen, all samples were heterogeneous in terms of sex
and age.

All games were hypothetical and asked participants to imagine interacting with another individual
randomly drawn from the population whom they do not know and will not knowingly meet.
The verbatim instructions for all games can be found on the OSF (https://osf.io/5vjws/). Because
participants self-selected into the studies (see below), the order of studies was quasi-random, that is,
after completion of a study, the choice of which game would be included in the subsequent study was
determined at random.

Participants were recruited via https://darkfactor.org/, a website open to the general public offering
free and anonymous self-assessments and feedback on D. All studies were compatible with ethical
requirements, and there was no deception involved. Data collection via the website was approved
by the local ethics committee (IRB) of the RPTU University Kaiserslautern-Landau, Department of
Psychology (approval #LEK-154 and #LEK-567). Participants provided informed consent prior to
completing any items and confirmed the seriousness of their responses as well as consenting (again) to

4As detailed below, two of the games were studied twice: once in their more common variant with a nonbinary response format
and once in a binary response variant.
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Table 2. Overview of studies 1–10.

Study # Game
Sample
size (N)

Number
(proportion)
of prosocial
responses Sample demographics

1 Dictator Game 1057 625 (.59) 755 female, 271 male, 10 other; age:
M = 31.7 (SD = 9.5), range: 18–74

2 Dictator Game (binary) 1043 570 (.55) 585 female, 439 male, 17 other; age:
M = 35.2 (SD = 12.1), range: 18–86

3 Ultimatum Game
(Proposer)

1053 960 (.91) 567 female, 469 male, 17 other; age:
M = 38.3 (SD = 13.3), range: 18–80

4 Ultimatum Game
(Responder)

1026 719 (.70) 573 female, 440 male, 12 other; age:
M = 43.4 (SD = 16.5), range: 18–88

5 Uncostly Retaliation
Game (Responder)

1010 713 (.71) 652 female, 342 male, 15 other; age:
M = 29.1(SD = 7.6), range: 18–71

6 Uncostly Retaliation
Game (Responder)
(binary)

1077 978 (.91) 633 female, 431 male, 11 other; age:
M = 35.2 (SD = 12.5), range: 18–90

7 Faith Game 1050 613 (.58) 739 female, 296 male, 14 other; age:
M = 29.5 (SD = 8.3), range: 18–84

8 Prisoner`s Dilemma 997 565 (.57) 650 female, 328 male, 18 other; age:
M = 30.9 (SD = 9.1), range: 18–75

9 Chicken Game 1100 656 (.60) 696 female, 378 male, 23 other; age:
M = 31.7 (SD = 10), range: 18–81

10 Stag Hunt Game 1061 743 (.70) 596 female, 446 male, 18 other; age:
M = 32 (SD = 9.9), range: 18–73

use of their data for scientific purposes after completing the measure of D. All exclusion criteria were set
prior to running the first study and held constant across all studies (for details, see https://osf.io/93tw6/).
After completing the D70 (but before receiving feedback on their level of D), participants were asked
whether they would be willing to complete a few additional, unrelated questions voluntarily and without
compensation (all were assured that they would receive feedback on D independent of whether they
chose to answer the additional questions). Those who agreed, completed the SD4 and one economic
game as specified below.

To determine the required sample size, a simulation was run for the crucial hypothesis that single
dark tetrad traits should no longer be linked to prosocial choices once controlling for D. Specifically,
mirroring the planned analytical procedure, the simulation implemented a logistic regression with a
binary outcome (game choice) and two standardized predictors (D and one dark tetrad trait). Assuming
a prevalence of prosociality of .60, a strong effect of D (OR = .40), and a correlation between D and any
single dark tetrad trait of r = .70 (Hilbig et al., 2024), the simulation determined for different sample
sizes the expected 95% CI width of the estimated OR of the dark tetrad trait (hypothesized to have no
effect, i.e. OR = 1). It revealed that with N > 800 the expected width of the 95% CIs is sufficiently
small to indicate when there is no relevant effect (i.e., with N = 800 the average CI for the null effect
was [0.81, 1.25] and thus just within the thresholds of OR = 0.80 and OR = 1.25 which approximately
correspond to Cohen’s d = .20 and represent a small effect (Heck et al., 2018)). Given that 800 is the
required minimum and the simulation is based on assumptions that may not turn out entirely accurate5,

5Post hoc, the assumptions turned out relatively accurate as the ultimately observed prevalence of prosocial choices across
games was .68 (see Table 2), the average effect of D was M OR = 0.46 (see results section), and the average correlation between D
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we conservatively set the target sample size to N = 1000. The simulation code is available on the OSF
(https://osf.io/93tw6/).

2.1. Study 1: Dictator Game

The Dictator Game (Forsythe et al., 1994; Kahneman et al., 1986) is a sequential, zero-sum game that
allows for the expression of (non-)exploitation (Thielmann et al., 2021). Participants were asked to
imagine that a monetary endowment of 40e had been randomly distributed between themselves and
person X, resulting in an uneven distribution of 30e:10e to their own advantage. They were given
the power to decide on the final distribution and asked to choose between taking 10e, taking 5e,
taking/giving nothing, or giving any amount between 5e and 30e (in steps of 5e). The resulting choice
distribution was clearly bimodal and indeed almost perfectly binary as a full 87% of participants chose
one of only two options: 38% chose to give/take nothing and 49% chose to give 10e. Thus, we coded
anyone giving any nonzero amount as choosing the prosocial choice option (coded 1, otherwise 0). To
ensure results were not due to us transforming the continuous responses into a binary variable, Study 2
implemented a binary version of the same game.

2.2. Study 2: Dictator Game (binary)

Instructions and the initial distribution of the endowment were the same as in Study 1, but participants
were given the choice to either leave the (unfair) distribution unaltered or give 10e to the other (thereby
producing a fair distribution) which is the prosocial choice option (coded 1, otherwise 0).

2.3. Study 3: Ultimatum Game (proposer)

The Ultimatum Game (Güth et al., 1982) is a sequential (bargaining) game. For the first mover, the
proposer, it is a game of imperfect information which allows for the expression of (non-)exploitation
and (dis)trust (Thielmann et al., 2021). Participants were asked to imagine they had received a monetary
endowment of 40e and asked to propose how to distribute the endowment between themselves and the
other who was then going to have the choice of either accepting the proposed distribution (in which case
it would be (hypothetically) realized as proposed) or rejecting it (in which case neither player would
receive anything, i.e., the endowment would be lost). Participants chose between two options, namely
a distribution ratio of 80:20 (32e vs. 8e) in their own favor or an even distribution (20e each) which
is the prosocial choice option (coded 1, otherwise 0).

2.4. Study 4: Ultimatum Game (responder)

The game was essentially the same as in Study 3, but participants were in the role of the responder
reacting to an unfair proposal in which case the game allows for the expression of forgiveness
vs. retaliation (Thielmann et al., 2021). Specifically, participants were asked to imagine the other—
knowing the entire rules of the game—had proposed to split the endowment unevenly (80:20, i.e. 32e
vs. 8e) in the other’s favor. Participants were given the choice to either reject the proposal (all money
lost) or accept it (split realized as proposed) which is the prosocial choice option (coded 1, otherwise 0).

2.5. Study 5: Uncostly Retaliation Game (responder)

The Uncostly Retaliation Game (Hilbig et al., 2016) is similar to the Ultimatum Game but unconfounds
forgiveness (vs. retaliation) from greed. Specifically, so long as the proposed offer is greater than zero,

and any dark tetrad trait was r = .61 (see supplementary results on the OSF; https://osf.io/93tw6/). Correspondingly, a simulation
with these actual numbers and the mean achieved sample size (1047) showed that the expected width of the 95% CIs is .85 –
1.19 and thus well within the thresholds of a small effect size.
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a responder in the Ultimatum Game can only retaliate at some cost (losing whatever was offered);
vice versa: forgiveness (accepting an unfair proposal) is also individual payoff maximizing. In the
Uncostly Retaliation Game, by contrast, the responder’s choice does not affect their own payoff but
only the proposer’s. Specifically, the responder can decide on the proposer’s final payoff, i.e. by how
much to reduce the proposer’s share (the responder does not receive what is taken; it is lost). Thereby,
retaliation is not costly to the responder. Participants were asked to imagine that the proposer had split
the endowment of 40e unevenly (75:25, i.e. 30e vs. 10e) in the other’s favor. They were then given the
choice to reduce the proposer’s payoff by 30e (to zero), reduce it by 20e (to 10e), reduce it by 10e (to
20e), or leave it intact (at 30e). The resulting choice distribution was bimodal and 87% of participants
chose one of only two options: 71% chose to leave it intact and another 16% chose to take 20e. We
coded leaving the proposer’s payoff intact as choosing the prosocial option (coded 1, otherwise 0).
Again, as with the Dictator Game, an additional study implemented a binary version of the same game
to ensure results were not due to us transforming the continuous responses into a binary variable.

2.6. Study 6: Uncostly Retaliation Game (responder) (binary)

The game was the same as in Study 5, but participants were only given two choice options: Allowing the
proposer to keep nothing (reducing their payoff from 30e to zero) or allowing them to keep everything
(30e) which is the prosocial choice option (coded 1, otherwise 0).

2.7. Study 7: Faith Game

The Faith Game (Kiyonari et al., 2006) is akin to the Dictator Game but focuses on the recipient side.
More specifically, the (potential) recipient chooses whether to play the Dictator Game (as recipient)
or opt-out and take a pre-specified payoff which is typically lower than the fair split in the Dictator
Game. The game thereby allows for the expression of (dis)trust (Thielmann et al., 2021). Participants
were asked to imagine an endowment of 60e given to the other who would decide how to distribute it.
Participants were asked whether they would prefer either to opt-out and receive 20e (independent of
the dictator’s chosen distribution) or play the Dictator Game as the recipient (and receive whatever the
dictator chose to give) which is the prosocial choice option (coded 1, otherwise 0).

2.8. Study 8: Prisoner`s Dilemma

The Prisoner`s Dilemma (Kollock, 1998; Rapoport & Chammah, 1965) is a simultaneous game with
two players and a social dilemma structure. The players independently choose between cooperation (C)
and defection (D) and the combination of choices determines their (four possible) payoffs: reward R
for mutual cooperation (C, C), punishment P for mutual defection (D, D), temptation T for unilateral
defection (D, C), and sucker S for unilateral cooperation (C, D). In the standard (symmetric) Prisoner’s
Dilemma, T > R > P > S, thus leading to the social dilemma structure: For each individual, defection
strictly dominates cooperation, but mutual cooperation maximizes the sum of payoffs (social welfare).
The game allows for the expression of (non-)exploitation and (dis)trust (Thielmann et al., 2021). The
game and its four possible outcomes were explained to participants with T = 20e > R = 10e > P = 5e
> S = 0e, and they were asked to choose between defection and cooperation (both labeled neutrally as
options A and B), the latter of which is the prosocial choice option (coded 1, otherwise 0).

2.9. Study 9: Chicken Game

The Chicken Game (de Heus et al., 2010; Rapoport & Chammah, 1969) is highly similar to the
Prisoner’s Dilemma; however, it is not a social dilemma, but a coordination game because the rank order
of payoffs S and P is reversed (i.e. T > R > S > P) and thus unilateral cooperation is no longer the worst
outcome (instead, mutual defection is). Thus, as compared to the Prisoner’s Dilemma, the prosocial
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choice (C) no longer affords trust but still affords nonexploitation (Hilbig et al., 2018). Participants
received the same instructions and choice options as in the Prisoner’s Dilemma, but with T = 20e > R
= 10e > S = 5e > P = 0e. Again, cooperation is the prosocial choice option (coded 1, otherwise 0).

2.10. Study 10: Stag Hunt Game

The Stag Hunt or Assurance Game (Skyrms, 2001) is another coordination game that essentially alters
the payoff structure of the Prisoner’s Dilemma. Specifically, the rank order of payoffs T and R is
reversed (i.e. R > T ≥ P > S), and thus unilateral defection is no longer the best outcome (instead,
mutual cooperation is). Thus, as compared to the Prisoner`s Dilemma, the prosocial choice (C) no
longer affords nonexploitation but affords trust (Hilbig et al., 2018). In other words, whereas the
Chicken Game isolates (non-)exploitation, the Stag Hunt isolates (dis)trust. Participants again received
the same instructions and choice options as in the Prisoner’s Dilemma but with R = 20e > T = 10e ≥

P = 10e > S = 0e. Again, cooperation is the prosocial choice option (coded 1, otherwise 0).

3. Results

Descriptive statistics and internal consistencies of all trait scales (D, Narcissism, Machiavellianism,
Psychopathy, and Sadism) as well as their intercorrelations per study can be found in the supplementary
results on the OSF (https://osf.io/93tw6/). All studies were analyzed with the exact same procedure (and
code, which is also available on the OSF; https://osf.io/93tw6/). All trait scales were standardized prior
to the main analyses. First, to test the hypothesis that D would be negatively associated with prosocial
choices in economic games, a logistic regression was run for each study with game choice (coded 1 for
prosocial, otherwise 0) as the criterion and D as the predictor. The results are summarized in Figure 1,
showing that D was negatively associated with prosocial choices in each game (0.32 ≤ OR ≤ 0.71; all
95% CI upper bounds < 1) with a large effect size on average (M OR = 0.46).

Next, to test whether single dark tetrad traits are negatively associated with prosocial choices in
economic games, a logistic regression was run for each study with game choice (coded 1 for prosocial,
otherwise 0) as the criterion and one of the four dark tetrad traits (Narcissism, Machiavellianism,
Psychopathy, or Sadism) as the predictor. As can be seen from the corresponding odds ratios (green
circles) displayed in Figure 2, the expected negative association held for every trait in each game with
only a single exception: Narcissism did not predict prosocial choices in the Stag Hunt Game (OR =
0.94, 95%CI: 0.83, 1.08]. For all other odds ratios (0.37 ≤ OR ≤ 0.87), the 95% CI upper bounds
were below OR = 1. On average, single dark tetrad traits yielded a medium-sized effect (M OR =
0.63). The exact numbers per trait and game can be found in the supplementary results on the OSF
(https://osf.io/93tw6/).

Finally, to test whether single aversive traits are (no longer) negatively associated with prosocial
choices in economic games when controlling for D, we ran multiple logistic regressions per study with
game choice (coded 1 for prosocial, otherwise 0) as the criterion and D and one of the four dark tetrad
traits (Narcissism, Machiavellianism, Psychopathy, or Sadism) as predictors. As can again be seen
in Figure 2 (orange squares), in four (out of 40) cases, single dark tetrad traits were still negatively
associated with prosocial choices once controlling for D: Machiavellianism had a small incremental
effect over D in the Faith Game, the Prisoner’s Dilemma, and the Chicken Game; also, Sadism had a
small incremental effect over D in the uncostly retaliation game. In all other (36 out of 40) cases, single
dark tetrad traits were no longer negatively associated with prosocial choices once controlling for D,
and indeed, the average incremental effect of these traits over D was an almost perfect null effect (M OR
= 1.03). By contrast, D was negatively associated with prosocial choices beyond all single dark tetrad
traits in every game (blue triangles in Figure 2; 0.28 ≤ OR ≤ 0.78; all 95% CI upper bounds < 1), and
indeed, the average incremental effect of D was exactly as large as its average zero-order effect (M OR =
0.46). In summary, the negative associations between single aversive traits and prosocial choices were
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Figure 1. Association (smoothed; GLM with a binomial link function) between D and the probability
of prosocial choices per game. The shaded area represents the standard error. The reported odds ratios
(and 95% CIs) are the results from the logistic regression (game choices on D) as described in the main
text.
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Figure 2. Odds ratios (bars represent the 95% CIs) for single dark tetrad traits predicting prosocial
choices alone (green circles), for single dark tetrad traits predicting prosocial choices when controlling
for D (orange squares), and for D predicting prosocial choices controlling for each single dark tetrad
trait (blue triangles). The dotted (blue) vertical line indicates the zero-order effect of D (see Figure 1).
The dashed vertical line indicates a null effect (OR = 1). The remaining vertical lines indicate a small
(OR = 0.80; OR = 1.25), medium-sized (OR = 0.60; OR = 1.67), or large (OR = .40) effect (Heck et al.,
2018). N = Narcissism, M = Machiavellianism, P = Psychopathy, S = Sadism.
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almost entirely accounted for by D, whereas the reverse was never once the case. The exact numbers
can be found in the supplementary results on the OSF (https://osf.io/93tw6/).

4. Discussion

In light of substantial individual differences in pro- vs. antisocial behavior as studied via economic
games, several personality traits have been considered as potential explanations. Prominent among
these are dark traits, especially the ‘dark tetrad’ traits of Machiavellianism, Narcissism, Psychopathy,
and Sadism (Paulhus et al., 2020). Theoretically, such traits are obvious candidates to account for
choices in games that allow for the expression of (non)exploitation, forgiveness (vs. retaliation), and/or
(dis)trust; across studies, however, their effects are relatively small on average (and often enough
indistinguishable from zero) and notably inconsistent (Thielmann et al., 2020). Most problematically,
the empirical picture is largely devoid of specificity (linking certain dark traits to certain games or, by
implication, affordances), let alone parsimony.

We herein argued that this unsatisfactory state of knowledge may arise from two limitations of prior
work: first, the games commonly studied in prior research on individual differences typically afford
the expression of the same dispositional tendency, namely (non-)exploitation, but rarely afford the
expression of forgiveness (vs. retaliation) and/or (dis)trust alone, that is, unconfounded from aspects
of (non-)exploitation. Second, prior work insufficiently accounted for the large overlap of dark traits,
that is, their common core vis-à-vis their unique aspects. Specifically, whereas all dark traits share a
single aversive core—the dark factor of personality (D; Moshagen et al., 2018)—they often entail other,
nonaversive aspects and thus ‘dilute’ the measurement of their shared ‘aversive essence’, resulting in
reduced and inconsistent effects on many instances of unethical and/or aversive behavior (Hilbig et al.,
2024; Scholz et al., 2023). In turn, since dark traits can all be understood as manifestations of D, their
associations with aversive behavior ought to be largely due to D (Hilbig et al., 2023).

In line with our predictions derived from the conceptualization and framework of D, we found—
across 10 well-powered studies and eight economic games which, taken together, provide cover-
age/isolation of all theoretically relevant affordances—that (i) D is consistently negatively associated
with prosocial behavior in all games yielding large effect sizes on average, (ii) dark traits are also
negatively linked to prosocial behavior, yielding medium-sized effects and, crucially, (iii) controlling
for D largely eliminates (i.e., accounts for) almost all of these negative effects of dark traits whereas
the opposite (any dark trait accounting for the effect of D) was never once the case. The latter issue—
i.e., whether dark traits predict incremental variance beyond D—can be considered the most critical
test of the D framework. In turn, particularly strong counterevidence to this framework would be that
single dark traits do explain relevant variance beyond D—optimally in a systematic/specific pattern. We
welcome further critical tests of this nature, which do not need to be limited to behavior in economic
games. Essentially, the D framework makes the same strong prediction for any outcome that primarily
pits socially/ethically aversive behavior against prosocial/ethical behavior (e.g., (dis)honesty, Hilbig
et al., in press).

In terms of the zero-order order effects, it is noteworthy that effect sizes were substantial even in
games in which prosocial responses are predominant and thus there is a limited variation to explain.
Such limited variance is common for coordination games like the Stag Hunt due to its nature of
aligned interests (Balliet et al., 2022), the Ultimatum Game as proposer due to the strategic necessity
of fairness to avoid retaliation (Güth & Tietz, 1990; Suleiman, 1996), and the Uncostly Retaliation
Game as responder due to the competitive or even sadistic nature of retaliation that goes beyond
what is mandated by a fairness/equality norm (Herrmann et al., 2008). Arguably, our relatively large
sample sizes were particularly useful in this regard, since they ensure a sufficiently large number of
observations per category even with highly skewed choice proportions.

The incremental effects, too, were in line with theoretical considerations and prior findings. In
particular, although cases in which any dark tetrad trait accounted for incremental variance beyond
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D were so few that one might attribute them to chance, they were not completely unsystematic. Three
out of four of these cases were due to Machiavellianism and two out of these occurred in games that
afford the expression of (dis)trust: the Faith Game and the Prisoner’s Dilemma. This is well-aligned
with prior arguments and findings that some variants of Machiavellianism may yield an excess of
cynicism/distrust beyond D (Bader et al., 2023). Then again, the associated incremental effect sizes
were relatively small (ORs ~ .80) and the absence of an incremental effect of Machiavellianism beyond
D in the Stag Hunt Game, which also taps into (dis)trust (and indeed exclusively so), imply that this
excess of cynicism/distrust beyond D is limited in scope. Moreover, it must be noted that D predicted
incremental variance beyond Machiavellianism in every game affording the expression of (dis)trust
(ORs ~ .60), thus suggesting that Machiavellianism does not cover all aspects of (dis)trust driving pro-
vs. antisocial choices in such games.

More generally, the pattern of incremental effects adds to a growing body of literature demonstrating
that most if not all of the variance that dark traits explain in ethically/socially aversive behavior is due
to their single common core, D, by not vice versa (Hilbig et al., in press; Hilbig et al., 2023; Moshagen
et al., 2018; Scholz et al., 2023). In other words, the aversive features of dark traits are subsumed by D
and any remaining features these traits comprise beyond D (e.g. admiration in Narcisissim or boldness
in Psychopathy; Bader et al., 2023) do not generally add to the explanation of aversive behavior; in
fact, they may well hamper it because they ‘dilute’ D. Accumulating evidence thus highlights the
inherent drawbacks of proposing an ever-growing number of allegedly distinct, narrow aversive traits
and especially of studying these in small sets or even in isolation. When seeking to explain aversive
behavior in general, maximizing theoretical parsimony clearly implies to start with D and to consider
more specific aversive traits if and only if these clearly account for incremental variance (Hilbig et al.,
2024). We would not claim this cannot occur—on the contrary, the D framework clearly mandates
it should occur, namely whenever the unique, nonaversive aspects of a specific aversive trait (e.g.,
impulsivity in Psychopathy) are also relevant to the behavior in question (e.g., reckless driving; Bader
et al., 2023). However, we maintain that the burden of evidence should always be on those seeking
to add theoretical complexity (Leising et al., 2022; Popper, 1959). In the realm of ethically/socially
aversive behavior, placing the bar at explaining variance beyond D is decidedly not ‘to err on the
side of parsimony’ (Paulhus et al., 2020, p. 217), but to mitigate further construct inflation or, more
specifically, dark trait sprawl.

Beyond further clarifying the relationship between narrow, specific aversive traits and their common
core, D, the present findings also shed light on the distinctions between D and other broad traits relevant
to pro- vs. antisocial behavior, such as HEXACO Honesty–Humility (Ashton et al., 2014) or trait-like
concepts such as Social Value Orientation (Murphy & Ackermann, 2014; Van Lange, 1999). Unlike D,
neither of these conceptually involve aspects of retaliation vs. forgiveness and their associations with
behavior in games affording this tendency are indeed negligible (Hilbig et al., 2016; Thielmann et al.,
2020). On the conceptual level, the same holds for (dis)trust, but the empirical picture is more mixed
(Hilbig et al., 2018; Thielmann & Hilbig, 2014; Thielmann et al., 2020). In any case, our findings
confirm that D—in line with its definition—is indeed linked to behavior in games that afford the
expression of both retaliation vs. forgiveness and distrust. In addition, D also differs from Honesty–
Humility in that it accounts not only for in-group cooperation vs exploitation but also for out-group
harm (Columbus et al., 2024). As such, the findings add to a growing body of studies that provide
evidence for the distinctness of D from other broad pro- vs. antisocial traits (Horsten et al., 2021; Scholz
et al., 2022).

4.1. Limitations and future directions

As must be expected, the present research is not without limitations. First, the reported associations
between personality traits and game behavior (and arguably the overall choice proportions) must be
interpreted carefully due to the purely hypothetical design. Not only is it plausible that the lack of
incentives shifts observed choices toward the socially desirable response options (Hertwig & Ortmann,

https://doi.org/10.1017/jdm.2025.1 Published online by Cambridge University Press

https://doi.org/10.1017/jdm.2025.1


14 Benjamin E. Hilbig and Isabel Thielmann

2001; Lanz et al., 2021; Thielmann et al., 2016), but there is actually meta-analytical evidence
suggesting that the effects of dark traits on game behavior are larger in hypothetical as compared in
incentivized, consequential games (Thielmann et al., 2020). This may also explain the discrepancy
between our findings and prior evidence in that we found significant asssociations with prosocial
behavior for all dark traits in (almost) all games. Moreover, larger effect sizes in hypothetical (as
compared to incentivized) games have also been reported for D (Moshagen et al., 2018). Importantly,
however, to the extent that the hypothetical setup inflated zero-order effects, it actually rendered the test
of our crucial hypothesis—that dark traits do not account for variance beyond D—more conservative:
The larger the zero-order effects, the larger the possible incremental effects (and vice versa: without a
zero-order effect there cannot be an actual incremental effect); so, if anything, the hypothetical setup
maximized the chances of dark traits to account for incremental variance6. Also, highly similar results
(little to no incremental effect of dark traits over D) have already been reported for fully consequential
behavior (Hilbig et al., in press; Hilbig et al., 2023; Moshagen et al., 2018) and are thus not limited to
hypothetical situations. Nonetheless, given the lack of corresponding evidence especially for the less
commonly studied games that we included herein (i.e., those affording the expression of forgiveness
(vs. retaliation) and/or (dis)trust), future replications with incentives would undoubtedly add further
confidence.

Moreover, even though we sought to study a broad array of games, still other games or related
measures might complement the picture. For example, (dis)trust can also be measured by asking
participants about their beliefs (what other players will do) in social dilemmas. Whereas D has also
been shown to be associated with (dis)trust measured in such a way (Hilbig et al., 2022), this has not
yet been tested vis-a-vis single dark traits. Moreover, game paradigms that allow involved parties to
take away resources from other involved parties might provide additional insights. For example, the
Moonlighting Game (Abbink et al., 2000) extends the classic Trust Game (Berg et al., 1995) by adding
a taking option to both the trustor’s and the trustee’s choice options. Thereby, the Moonlighting Game
taps into positive and negative reciprocity among trustees because the trustee can punish the trustor
for distrustful behavior. One might speculate, for example, that individuals high in D—despite being
distrustful themselves—expect/demand trust from others and punish those who do not trust them.

Finally, given that we recruited participants from a website open to the general public and visited by
people interested in self-assessments on aversive personality, some selection effects are likely present
in our samples. Whether they are more likely or indeed more prone to bias results than selection effects
inherent in other typical approaches to recruiting participants7 is difficult to judge and remains to be
tested. Relatedly, our samples are not fully population representative; in particular, participants were
younger than the population average. That said, we are confident that, if anything, our samples are more
heterogeneous and more population-representative than many samples in the field, especially student
samples. For example, the sample size weighted mean age in all unique studies in the Thielmann et al.
meta-analysis on personality and economic games (n = 561 unique studies) is 29.4, which is younger
and thus still less population representative than the mean age of the samples we report on herein.
Nonetheless, still more randomly selected and more population-representative samples than ours would
certainly constitute an additional improvement.

6To be sure, we ran a simulation varying the size of the zero-order effects of both predictors to be small (r = .10) vs.
medium-sized (r = .30) on average (holding the correlation between predictors constant at r = .60). With small zero-order
effects, the average incremental variance explained by either predictor was 0.3% (practically zero) whereas with medium-sized
zero-order effects, it was 2.3% and thus almost an order of magnitude larger. The simulation code can be found on the OSF
(https://osf.io/93tw6/).

7Clearly, individuals also self-select into the two most common participant sources in the field: crowdsource platforms (i.e.,
clickworkers) and higher education institutions (i.e., students). We are not aware of direct evidence whether selection by income
(clickworkers), ability (students), or age (both)—as compared to interest in a free, anonymous self-assessment (our studies)—is
any more or less likely to bias results.
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5. Conclusions

Overall, the present research highlights two limitations characterizing prior studies on personality and
pro- vs. antisocial behavior in economic games. Only a small subset of games is commonly studied,
thus leading to a severe underrepresentation of certain situational affordances, and aversive traits are
treated as distinct constructs while ignoring their overlap (which is what actually links them to pro- vs
antisocial behavior). The latter problem is exacerbated by the sheer number of socially aversive traits (at
present, we know of well over 20 traits that can be considered manifestations of D; Scholz et al., 2024)
and the widespread practice of studying them in isolation, in triplets, or quadruplets at most. Whereas
these two limitations are independent in principle, their effects are compounded when seeking to derive
a general state of knowledge, e.g. in meta-analyses (Thielmann et al., 2020). Such efforts have allowed
for little more than the near truism that some dark traits sometimes relate to behavior in some games—
a statement almost entirely devoid of empirical content (Glöckner & Betsch, 2011). Instead, we offer
and provide evidence for the conclusion that the single, common core of all aversive traits (D) predicts
pro- vs. antisocial behavior in economic games that afford the expression of (non)exploitativeness,
forgiveness (vs. retaliation), and/or (dis)trust.
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