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Abstract

Discrimination is the unjust treatment of people based on their group membership, and
detecting discrimination is a necessary first step in countering it. Attributions to
discrimination have often been conceptualized in terms of Signal Detection Theory
(SDT), with researchers speculating about the role of sensitivity (i.e., observers’ ability
to recognize discrimination) and response bias (i.e., their tendency to judge that
discrimination is present) in observers’ judgments. Here, we take a first step toward
moving beyond conceptual applications to empirical SDT analyses of attributions to
discrimination across five studies examining judgments about gender discrimination in
corporate pay raise decisions. We find that prototypes (Studies 1 to 3) and their
alignment with the actual pattern of decisions (Studies 2 to 4) inform observers’
response bias, reflecting differences in their attribution of unfair outcomes to
discrimination (Study 5). In contrast, the extent of harm caused by discriminatory
outcomes exerts a small effect on sensitivity and a large effect on response bias (Studies
1 to 3), which reflects observers’ determination of a fair standard for decisions (Study
5). Theoretically, the present work contributes to the causal analysis of central factors
shaping attributions to discrimination. Specifically, we shed light on whether effects of
these factors are mediated by response bias or sensitivity, and assess their causal origin
in either the application of a merit standard or attributional processing.

Keywords: Discrimination; Gender Bias; Signal Detection Theory; Sexism;

Prejudice
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Public Significance Statement

This research investigates the perception of gender discrimination in corporate
pay raise decisions. We replicate findings that more discrimination is perceived when
decisions match prototypical expectations about gender discrimination and when
decisions inflict harm. Using new methods we distinguish between different causes for
these effects: (a) differences in people’s ability to detect discrimination versus their
tendency to assume it has occurred (causal pathway) and (b) differences in people’s
determination of a fair standard versus their judgment of an unfair decision as
discriminatory (causal origin). Our studies reveal that stereotypes and harm influence
the perception of discrimination through different mechanisms, which has theoretical
and practical implications for understanding and improving the detection of

discrimination.



DETECTING GENDER DISCRIMINATION 4

Discrimination is the unfair or prejudicial treatment of people and groups based
on characteristics such as race, gender, age or sexual orientation. Detecting
discrimination is a necessary first step in countering it. However, the evidence for or
against discrimination in specific cases is often ambiguous (e.g., Barreto and Ellemers,
2015} Crocker and Major, 1989 F. Crosby et al., [1986; Jones et al., 2016} Salvatore and
Shelton, 2007; Schmader et al., |2022). According to Major, Quinton et al. (2002), “an
attribution to discrimination is a judgment with two components: (1) the individual (or
group) was treated unjustly, and (2) the treatment was based on social identity/group
membership” (p. 262). Standards for what constitutes fair or just treatment are,
however, often not available. Discrimination can also be expressed as unjustified
differential treatment of people based on their group membership (Major, Quinton et
al., 2002), but the contrast cases required to recognize differential treatment are often
not available.[] Additionally, attributing an outcome to discrimination requires an
attribution of its cause to group membership. However, group membership is often
confounded with various other variablesf] Finally, many contemporary liberal societies
place a strong emphasis on combating prejudice and discrimination. Consequently,
when discrimination occurs, it is often hidden and disguised.

Given this background, the attribution of an outcome to discrimination
frequently occurs in a context of considerable uncertainty. Modeling decisions under
uncertainty is the goal of signal detection theory (SDT), and in a classical paper,
Barrett and Swim (1998) used SDT as a theoretical lens to analyze attributions to
discrimination. Originating from psychophysics, SDT was developed to describe how
judgments about the presence of a physical signal (e.g., an acoustic tone) are made, but
has since been used to model the detection of various types of psychological signals
(Kellen & Klauer, 2018). A central contribution of SDT is its ability to separate two

central components of decision-making: sensitivity, the ability to distinguish between

! For example, we may witness an immigrant being treated unfriendly by a civil servant, but may not
know how the civil servant treats non-immigrants.

2 For example, a Muslim person may not be selected as the new tenant of an apartment because of
their religion or because the successful non-Muslim candidate was able to document more solid
personal finances.
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signal and noise, and response bias, a tendency to prefer one type of judgment over the
other. In the context of attributions to discrimination, sensitivity refers to the ability to
distinguish between cases with and without evidence of discrimination; It reflects the
ability to correctly perceive and assess the relative strength of evidence of
discrimination. Response bias, on the other hand, refers to the tendency to attribute an
outcome to discrimination rather than to other possible causes.

Figure 1
Lllustration of the SDT Model and the Types of Attributions

Attribution: Is True State: Is Discrimination Present?
Discrimination
Present? No (Noise)

No (,Noise®) | Correct Rejection

Yes (,Signal“) False Alarm

Noise Distribution Signal Distribution

@ Hit
False Alarm

O Miss
O Correct Rejection

| i | | | T
dc O d' Evidence for Discrimination

Note. Signal and noise distributions are assumed to be normal distributions with equal
variance (set equal to one without loss of generality).

As a conceptual framework, SDT distinguishes four different types of attribution:
false alarms, correct rejections, hits, and misses, depending on the true presence of a
discrimination (i.e., the signal in this context) and the decision maker’s judgment about
it (see Figure [1)). SDT assumes that the probability of these judgments depends on

latent evidence of discrimination relative to a decision criterion ¢. An attribution to
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discrimination, that is, a "signal present" judgment, is made only if the evidence of
discrimination surpasses this threshold. Evidence for signal (i.e., discrimination present)
and noise (discrimination absent) events are modeled through two distributions
separated by d’, which provides a measure of sensitivity. As d’ increases, both false
alarms and misses become less likely. The response criterion ¢ constitutes a measure of
response bias. As ¢ increases, the probability of misses increases while the probability of
false alarms decreases, implying more conservative response bias (and vice versa as ¢
decreases). In other words, a larger, more conservative response bias implies that a
decision maker needs more evidence to make an attribution to discrimination (relative

to a smaller, more liberal response bias).
Empirical SDT Analyses of Attributions to Discrimination

SDT has been a useful theoretical lens for research on attributions to
discrimination because it is well understood how central elements of decisions under
uncertainty affect response bias or sensitivity, and thereby the pattern of the different
types of attribution shown in Figure [} Central elements include the costs of different
types of decision, perceived base rates, signal strength (the strength of evidence of
discrimination), and the availability and mobilization of attentional and cognitive
resources. Research on attributions to discrimination has accumulated a wealth of
knowledge on these elements, often directly referring to SDT: on costs incurred in
attributions to discrimination (Adams et al., 2006; Barreto and Ellemers, 2015;
Branscombe et al., [1999; Major et al., [2007; Pinel, 2004); on perceived base rates as
shaped by perceived prevalence and shared prototypes (Barreto and Ellemers, 2015;
Inman and Baron, [1996; Inman et al., [1998; Miller and Saucier, 2018; O’Brien et al.,
2008; Simon et al., 2013)); on the relative evidential strength of different cues to
discrimination (Simon et al., 2019; Swim et al., 2003; York, [1989); and on the
deployment of attentional and cognitive resources (Allport, [1954; Kaiser et al., 2000).

For these reasons, the seminal paper by Barrett and Swim (1998) on SDT was
highly influential, and researchers continue to use SDT as a framework to theorize

about attributions to discrimination to this day. For example, Heineck and Deutsch
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(2025)) recently argued that when victims of disadvantaging actions are perceived as
prototypical, this “likely introduces a response bias in discrimination judgments.
Following the Signal Detection Theory, a tendency to preferentially acknowledge false
alarms while striving to avoid misses should be expected when observing prototypicality
is high” (p. 3).

However, to our knowledge, no study that has gone beyond using SDT as a
conceptual framework for theorizing about the mediationﬂ of effects through response
bias or sensitivity to conducting empirical SDT analyses of attributions to
discrimination (Merritt, 2026)E| The present research takes a first step towards filling
this gap.

Empirical SDT analyses contribute to theory by clarifying mediation pathways.
To illustrate, consider the well-established finding that members of lower-status groups
are more likely to attribute negative outcomes experienced by members of their group
to discrimination than members of higher-status groups are (e.g., women more than
men, Swim et al., [2003; Black people more than White people, Simon et al., 2019;
Latin-American people more than White people; Adams et al., 2006} see also
J. R. Crosby, 2015). This effect could reflect differences in sensitivity or differences in
response bias. Two factors may boost the sensitivity of members of lower-status groups:
In line with an idea going back to Allport’s (1954) vigilance perspective, they may
invest more attentional resources to monitor events for signs of discrimination (Kaiser
et al., 2006). In addition, frequent exposure to acts of discrimination may have made
members of lower-status groups experts in detecting evidence of discrimination.

Increased monitoring for signs of discrimination and learning through frequent

3 Here, we use the term "mediate" in a conceptual rather than a statistical sense. That is, we use it to
refer to the idea that an effect may operate through one of several possible causal pathways (e.g., via
an effect on response bias) rather than through another one (e.g., via an effect on sensitivity) within a
theoretical framework.

4 Note, however, that Konig and Heine (2023) performed what they called an SDT analysis in the
context of judging statements sexist versus non-sexist. They compute an index of sensitivity known as
the area under the curve (Kellen & Klauer, |2018]), which they incorrectly interpret as a composite
measure comprising the influence of sensitivity and response bias. However, they do not disentangle
response bias from sensitivity, which is arguably the key advantage of SDT analyses in the context of
attributions to discrimination.



DETECTING GENDER DISCRIMINATION 8

exposures may thus increase sensitivity of lower-status group members. However, a case
can also be made for response bias: Frequent exposure to acts of discrimination may
raise the perceived base rate of discrimination for members of lower-status groups, and
base rates are a factor known to inform response biases in many domains (Barrett &
Swim, |1998; Kellen & Klauer, 2018)). People from lower-status groups may also
sometimes be motivated to attribute negative outcomes to discrimination in order to to
deflect blame from their ingroup onto the moral shortcomings of the higher-status group
(Crocker and Major, 1989, but see Major, Gramzow, et al., 2002; Major et al., |2003)),
leading to lowered response thresholds. Finally, heightened vigilance might make
discrimination a highly accessible construct (Higgins, 1996) raising not only the
likelihood that evidence of discrimination is interpreted as such, but also the likelihood
that innocuous or ambivalent features of situations are construed as cues to
discrimination.ﬂ Vigilance, motivated attributions, and perceived base rate might
therefore lead to a more liberalﬁ response bias for members of lower-status groups.

An empirical SDT analysis could unravel these theoretical possibilities. Such an
analysis would clarify whether the effect is a sensitivity effect, mediated by an effect on
the observers’ ability to perceive discrimination, or a response bias effect, mediated by

an effect on the observers’ inclination to make attributions to discrimination.
A New Paradigm: The Bias Detection Task

Empirical SDT analyses require a study design in which many scenarios with
evidence of discrimination (signal trials) and scenarios without evidence of
discrimination (noise trials) are presented. However, most existing studies have relied
on presenting a few scenarios, often only one (e.g., Barreto and Ellemers, 2015, Inman,
2001} Inman and Baron, 1996 O’Brien et al., [2008; Phillips and Jun, [2022; Simon et al.,
2019; Stroebe et al., |2009); noise trials without evidence of discrimination are only

rarely included (but see Inman and Baron, [1996; Kénig and Heine, 2023; Swim et al.,

5 Overall additive shifts of perceived evidence strength of this kind are subsumed under response bias
effects in SDT.

6 By “liberal” (“conservative”) we mean response bias favoring (discouraging) an attribution to
discrimination.
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2003). Therefore, we devised a new paradigm, the Bias Detection Task, that
administers a large number of cases with (i.e., signal) and without (i.e., noise) evidence
of discrimination and thereby enables empirical SDT analyses.

In most of the studies we report here, the Bias Detection Task is set in the
context of pay raise decisions:ﬂ Participants are told that employees in the marketing
department of a large company are evaluated for possible pay raises. Decisions are
made by a panel of supervisors based on scores that characterize an employee’s
performance on three job-relevant criteria (see Figure [3)). The supervisor panel typically
bases its decisions on the scores, but it has additional information at its disposal
(employee CVs, employment history, etc.), which may in special cases weigh in on the
decision. This creates a typical ambiguity regarding the causes of specific outcomes and
affords the supervisor panel discretionary latitude, which may give rise to
discriminatory decisions (Doering et al., 2023)).

The merit standard that determines whether an employee deserves a pay raise is
defined through a decision rule based on the employee’s criterion scores. Participants
learn the merit standard and how to apply it in the learning phase at the beginning of
the Bias Detection Task. They are then told that there have been complaints that the
panel of supervisors has made a number of biased decisions and that biased decisions
can lead to certain employees being denied a pay raise although they deserve one, and
certain employees being granted a pay raise although they do not deserve one. In
response to the complaints, the company has decided to organize an independent review
of the decisions. Participants are told that they are part of an initial screening of
decisions based only on the most basic information of each case (i.e., the scores). Their
task “is to flag those decisions that you suspect might be biased and that should receive
further scrutiny.”

In line with these instructions, noise trials (i.e., trials without cues to
discrimination) represent cases in which an employee is denied a pay raise and does not

deserve one, or an employee is granted a pay raise that they deserve. These decisions

7 The rationale of the Bias Detection Task can, however, readily be applied to other contexts as
exemplified in the studies reported below.
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are objectively just and by definition free of discrimination. Signal trials with cues to
possible discrimination are those in which an employee is denied a pay raise although
they deserve one or granted a pay raise although they do not deserve one.

For each case, participants are presented with portraits and names of each
employee, the employee’s scores and the decision of the panel. Hence, cues to group
membership (e.g., in terms of gender or race) can be added (see lower panel of Figure
. In the present studies, we manipulate the gender of the employees, keeping their

ethnicity constant.ﬂ
Attributions to Gender Discrimination in the Bias Detection Task

To establish the Bias Detection Task we focus on effects of harm, victim
prototypicality and observer gender, as these are among the most influential variables in
previous research on attributions to discrimination (Barrett & Swim, 1998 Inman &
Baron, [1996; Swim et al., [2003)). Even more importantly, these variables have been
frequently discussed in relation to SDT (e.g., Barrett & Swim, 1998; Heineck &
Deutsch, 2025; Merritt, 2026), allowing us to generate hypotheses about how they may
affect sensitivity and response bias in attributions to discrimination. Our expectations
for how these factors and their effects would manifest in the SDT analysis were
additionally informed by a pilot study with the Bias Detection Task (described in the

introduction to Study 1).
Effects of Harm: Sensitivity or Response Bias?

Firstly, prior findings suggest that decision makers consider the harm of a
discriminatory behavior (Simon et al., |2019; Skarlicki & Kulik, 2004; Swim et al., |2003;
York, [1989)) and make more attributions to discrimination when stronger harm is
incurred. Thus, in the Bias Detection Task, we would expect participants to make more
attributions to discrimination in cases in which a pay raise was denied (which causes

considerable harm to the employee in question) than in cases in which a pay raise was

8 The present work focuses on gender discrimination in the context of a binary perception of gender,
without thereby endorsing a binary conceptualization of gender more broadly. Rather, our work builds
on previous research on gender discrimination focused on men and women, and may be extended in
future work to include individuals with gender identities beyond these binary categories.
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granted (which does not harm but rather benefits the employee). Effects of harm may
be mediated through response bias or sensitivity: On the one hand, Barrett and Swim
(1998) argued that the intensity of cues to discrimination increases as more harm is
incurred, and that increases in intensity decrease ambiguity, allowing for greater
sensitivity. However, Swim et al. (2003) asserted that harmful consequences of
behaviors and decisions increase the likelihood of attributions to discrimination even in
the absence of clear cues to discrimination such as an intent to discriminate. This is
consistent with the idea that the effects of harm on judgments of discrimination are
mediated by response bias. Similarly, Barrett and Swim’s (1998) arguments on how
differential costs for false alarms and misses shape response bias also suggest a response
bias effect given that a miss (a biased decision is overlooked and accepted) is more
costly than a false alarm (an unbiased decision is questioned as biased) for pay-raise
denied decisions and vice versa for pay-raise granted decisions. Additionally, cases in
which a pay raise was denied versus granted may reflect instances of disfavoring (i.e.,
unfairly receiving a more negative treatment than deserved because of one’s group
membership) versus favoring (i.e., unfairly receiving a more positive treatment than
deserved because of one’s group membership) discrimination, respectively. Recent
evidence suggests that participants make fewer attributions to discrimination when
presented with cases displaying favoring versus disfavoring discrimination (Phillips &
Jun, 2022). This similarly suggests that people attribute more to discrimination when a
pay raise is denied than when it is granted and could also be mediated through response

bias or sensitivity.
Victim Gender and Prototypicality

Beyond harm, victim prototypicality is known to affect attributions to
discrimination, with prototypical victims being more likely to elicit such attributions
(Carlsson & Sinclair, 2018; Heineck & Deutsch, 2025; Inman & Baron, [1996; O’Brien
et al., 2008; Rodin et al., [1990). In the context of the present studies (i.e., gender
discrimination in corporate pay raise decisions) shared cultural knowledge of, for

example, the gender pay gap, suggests that women constitute prototypical victims of
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disfavoring discrimination (taking the form of unjust "denied" decisions in the Bias
Detection Task), whereas men may be considered prototypical beneficiaries of favoritism
(taking the form of "granted" decisions; Carlsson & Sinclair, 2018; Harris et al., 2004).
Effects related to victim prototypicality may again be mediated through sensitivity or
response bias: Heineck and Deutsch (2025) assert that prototypical victims may shift
decision maker’s response bias. On the other hand, Inman (2001) suggested that

expectations related to prototypicality are sensitivity factors.
Observer Gender Differences

Finally, as elaborated above, male and female observers may differ in their
sensitivity or response bias due to their different experiences with gender
discrimination. More precisely, heightened vigilance for gender discrimination,
motivated attributions, and a higher perceived base rate of gender discrimination might
lead to a more liberal response bias for women, whereas stronger monitoring for signs of
discrimination and increased expertise regarding gender discrimination might increase
their sensitivity. However, our pilot study surprisingly revealed an opposite tendency:
Male participants’ sensitivity was larger than that of female participants. In the
following studies, we test a number of different explanations for this result, focusing on
characteristics of our participants and their decision processes, selection bias, as well as
differential threat experienced by male and female participants, which could

differentially impair their performance (Schmader et al., [2008).
Standard Application and Attributional Processing

Apart from clarifying mediation pathways of effects through sensitivity and
response bias, a second theoretical contribution of this work is to disentangle the origin
of effects according to the two components of attributions to discrimination described by
Major, Quinton et al (2002). Recall that according to their definition, an attribution to
discrimination entails (1) that an individual was treated unfairly and (2) that the cause
of this treatment was their group membership. This translates to two decision stages,
illustrated in Figure 2} standard application and attributional processing. In standard

application, observers first determine and apply a merit standard in order to evaluate
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Figure 2
Decision Stages in Attributions to Discrimination

Stage 1: Standard Application Stage 2: Attributional Processing
Scenario with Determine just Ao # Ajust group membership
observed ac- » action / decision ——| Attribution to —@
tion /decision A, Ajust
Otbel‘ .
QQS@S

unbiased

unbiased

Note. The figure depicts an adaptation of Major, Quinton et al’s (2002) analysis of
attributions to discrimination for the present paradigm. In our paradigm, and in many
cases in real life, decision makers apply a merit standard to determine what the fair or
just decision / action is. This self-determined decision, Aj,s, then serves as input to
further attributional processing that can end with an attribution to discrimination
depending upon the match (A, = Ajus) or mismatch (A, # Ajus) to the observed
(panel) decision, A,, and the perceived causes of possible mismatches.

what a just decision (Aj,s) would have been. In attributional processing, observers then
determine whether this just decision matches the observed one (A,) and, in the case of
a mismatch (A, # Ajus), consider possible causes of the mismatch (such as the victim’s
group membership). To illustrate, consider a case in the Bias Detection Task in which a
female employee with above-average scores on all criteria is denied a pay raise (i.e., the
observed outcome A, ). According to the framework sketched above (see Figure 2), in
the standard application stage an observer would first determine whether or not the
employee deserves a pay raise and thus determine a (hypothetical) fair outcome Aj,g
(e.g., because the employee has above-average scores on all criteria, the observer reckons
the employee would have deserved a pay raise). Then, they would assess if the fair
outcome they determined (Aj,s) matches the actual outcome (A,, the denial of a pay
raise in this case). In case of a match, they would judge the observed decision as
unbiased (since no unfair treatment occurred in their opinion). If the hypothetical fair

outcome and the actual outcome do not match, the observer would consider the given
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decision as unfair. They could either attribute the cause of this unfair treatment to the
employee’s group membership and judge the case as biased (i.e., make an attribution to
discrimination) or attribute to other causes, resulting in an "unbiased" judgment.

Differentiating standard application and attributional processing is possible
through a comparison of the Bias Detection Task with a related task, the Judgment
Bias Task, which measures social biases and also utilizes SDT (Axt et al., 2018). Both
tasks present a number of scores along with cues to social group membership (gender
categories in the present case) and both require a decision based on the scores. The
central difference between them is that in the Bias Detection Task, participants judge
given decisions as biased or unbiased, whereas in the Judgment Bias Task, they make
those decisions themselves (i.e., there are no panel decisions). Accordingly, the
Judgment Bias Task aims to measure participants’ own biases whereas the Bias
Detection Task assesses differences in participants’ attributions to bias for given
decisions.

Participants’ judgments in the Bias Detection Task, where their task is to judge
decisions as biased, are determined by the outcomes of both standard application and
attributional processing, (as illustrated above). Meanwhile, in the Judgment Bias Task,
participants simply make what they consider an appropriate decision without making
any subsequent attributions. In the above example, participants would simply use the
information presented in the case (i.e. the employee’s gender and their scores on the
criteria) to decide whether or not the employee in question deserved a pay raise,
without making any further attributions. Therefore, participants’ decisions in the
Judgment Bias Task reflect only standard application.

Thus, contrasting the Bias Detection Task with the Judgment Bias Task allows
us to determine the extent to which effects in participants’ attributions to discrimination
in the Bias Detection Task originate during standard application or reflect differences in

attributional processing. This comparison is the objective of Study 5E]

9 Note that this decomposition according to the two stages of standard application and attributional
processing, like any decomposition, rests on assumptions that we critically address in the General
Discussion.
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Table 1
Definitions of Key Terms.

Term

Definition

Signal Detection Theory
(SDT)

Response Bias

Sensitivity

Bias Detection Task

Judgment Bias Task

Standard Application

Attributional Processing

A theoretical and statistical framework for studying human
decisions under uncertainty. Used here to separate response

bias and sensitivity in attributions to discrimination.

One of the two central SDT parameters, which captures a
tendency to prefer one type of judgment (in this case, an

attribution to discrimination) over the other.

One of the two central SDT parameters, which describes
the ability to distinguish between signal (i.e., the presence
of cues to discrimination) and noise (i.e., the absence of

cues to discrimination).

A novel paradigm to study attributions to discrimination
that, in conjunction with Signal Detection Theory, can be
used to separate the contributions of response bias and

sensitivity to those attributions.

A paradigm developed by Axt et al. (2018) to measure

individuals’ social biases.

The first stage of an attribution to discrimination
according to the definition by Major, Quinton et al.
(2002): Observers first apply a standard to determine a

just action or decision.

The second stage of an attribution to discrimination
according to the definition by Major, Quinton et al.
(2002): Observers determine whether the action they
determined to be just matches the observed action. In case
of a mismatch, consider possible causes for the mismatch,

such as the victim’s group membership.
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Theoretical and Practical Significance

The present research aims to take a first step towards empirical SDT analyses of
attributions to discrimination with two overarching goals: (1) clarifying whether effects
are mediated through sensitivity or response bias, and (2) identifying their causal origin
in the standard application or attributional processing stage. Both distinctions carry
theoretical and practical significance. Theoretically, response bias and sensitivity reflect
distinct cognitive processes. A sensitivity effect implies that a given variable changes
observers’ ability to perceive and evaluate evidence of discrimination, whereas a
response bias effect implies that the variable shifts the threshold beyond which the same
evidence is interpreted as discriminatory. Identifying which mechanism underlies a
given effect therefore constrains theoretical accounts of attributions to discrimination in
ways that conventional paradigms cannot. This decomposition is grounded in SDT and
has been discussed since the seminal paper by Barrett and Swim (1998]). However, to
date it has never moved beyond conceptual applications of SDT. The distinction
between standard application and attributional processing similarly distinguishes
cognitive processes: an effect originating in standard application implies that a variable
shapes observers’ standard for fair behavior, whereas an origin in attributional
processing implies that it affects how observers interpret the cause of an unfair decision.
This decomposition thereby introduces a novel theoretical dimension to causal analyses
in this field.

Practically, both distinctions have implications for the design of interventions to
improve discrimination detection. Training programs aimed at sensitizing observers to
detect bias (Becker & Swim, 2011)) would be appropriate when effects are driven by
sensitivity, as they aim to enhance the ability to perceive diagnostic cues. However,
when effects are driven by response bias, interventions would need to address the
threshold at which evidence is acted upon, for instance, by correcting beliefs about the
prevalence of discrimination. Similarly, effects driven by standard application call for
interventions that improve how merit is evaluated, whereas effects driven by

attributional processing require interventions targeting causal reasoning about unfair
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outcomes.
The Present Research

As a first empirical step towards these goals, we present five studies with our
novel paradigm, the Bias Detection Task, focusing on effects of harm, victim
prototypicality, and observer gender in attributions to gender discrimination. Study 1
establishes an empirical foundation of these effects for the subsequent studies. On this
basis, Study 2 manipulates the direction of the panel’s gender bias to investigate the
relative contribution of victim prototypicality and actual discrimination patterns on
observers’ response bias. Study 3 further explores sensitivity effects through a
high-powered design. Study 4 then implements a condition without any cues to
discrimination to examine how far the response bias effects of harm and victim
prototypicality, as well as the observer gender difference in sensitivity, depend on
culturally shared knowledge about discrimination. Across Studies 2 - 4, we also test
explanations for the sensitivity difference between male and female participants in
terms of different types of threat. Finally, Study 5 investigates whether effects of the

factors manifest in standard application versus attributional processing.
Study 1

As outlined above, the goal of Study 1 is to confirm pilot results regarding effects
of harm, victim prototypicality, and observer gender on attributions to discrimination,
providing an empirical foundation for the subsequent studies. Study 1 and the pilot
study both presented cases involving male and female employees, sampled male and
female participants, and panel decisions tended to favor men and disfavor women (see

the Online Appendix for the exact results of the pilot study).
Findings of the Pilot Study

The results of the pilot study served as preregistered hypotheses for Study 1.
Regarding response bias, the results revealed that (1) participants’ response bias in the
pilot study differed as a function of the panel decision: They were more likely to
consider decisions biased when a pay raise was denied rather than granted,

corresponding to a more liberal response bias for harmful than beneficial panel decisions.
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This finding is in line with the documented effects of harm (see above, e.g., Phillips and
Jun, 2022; Simon et al., 2019; Skarlicki and Kulik, 2004; Swim et al., [2003; York, 1989)).
The main effect was moderated by (2) an interaction with employee gender:
Participants were more inclined to judge panel decisions biased if they disfavored female
rather than male employees and favored male rather than female employees. This
finding is in line with prior findings on victim prototypicality (Heineck & Deutsch, [2025;
Inman & Baron, 1996). Additionally, (3) the two-way interaction was moderated by
participant gender such that this pattern was partially reversed for male participants.
This pattern corresponds to a relative ingroup bias because each group tended to
consider harmful decisions more likely biased if they involve ingroup rather than
outgroup targets, and vice versa for beneficial decisions. Being response bias effects, the
above effects affect cases with and without evidence of discrimination equally.

Regarding sensitivity, theoretical notions such as vigilance and expertise through
exposure reviewed above would lead one to expect higher sensitivity and/or a more
liberal response bias for women than for men. Interestingly, as already mentioned
above, (4) men tended to be more sensitive than women.

These findings of the pilot study were the preregistered hypotheses for Study 1.
Methods
Transparency and Openness

All studies reported in this article were pre-registered on the OSF, where we also
provide all data and analysis scripts for this project (see Table . Studies 4 and 5 were
preregistered as one study with two conditions, but we report them as two studies for
the sake of clarity. Note that in doing so we did not deviate from any of the
preregistered hypotheses or analyses, since our preregistered plan involved only
contrasts between each condition and the stereotypical bias condition, and not between
each other.

We obtained an ethics approval from our university’s ethics committee for all
studies within this project before any data were collected. We report all manipulations,

measures, and exclusions in these studies. Deviations from the preregistered plans are
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noted in the main text; the Online Appendix includes a table detailing all deviations.
Sample Size Justification and Power

In all studies, the target sample size was 120 men and 120 women per
between-participant condition of the respective study design. As preregistered, we
collected complete data from 125 men and 125 women per condition to account for
exclusions and included all eligible datasets in our analyses. The target sample size was
determined by a power analysis based on effect-size estimates from the pilot study.

The effects found in the pilot study had effect sizes of, in order, d, = 0.17,

d, = 0.65, and d, = 0.93 for the effects on response bias; the effect of participant gender
on sensitivity had an effect size of d = 0.33. The target sample size of 240 participants
(120 men; 120 women) per group yields very high power (larger than .95) to detect
effects with d, = 0.65 and d, = 0.93 and reasonable power for the smaller effect sizes,
.75 (.84) for d, = 0.17 and .72 (.81) for the between-participant effect with d = 0.33, in

two-tailed (one-tailed) tests of undirected (directed) hypotheses.



Table 1

Open Materials, Open Data, and Preregistrations

Study Content

URL

All Materials, Data, Analysis
Scripts, Online Appendix

1 Preregistration
2 Preregistration
3 Preregistration
4 & 5 Preregistration

https://osf.io/6cgxv/?view only=370994d8777d48cd8989a488f7f27¢29
https://ost.io/f473b/?7view only=8bc88{99353148d6be04c705a942504d
https://ost.io/qwfed/?view__only=cd2766065ae44dd39e903c74a13f0705
https://ost.io/su9xn/?view only=39605967d5bfddc5a911cf73aaf84bfc

https://ost.io/eTtw4 /?view _only=c2{961{70800439988b2{934d 7fc62{5

Note. Although Studies 4 and 5 were preregistered as one study with two conditions, we report them as two studies for the sake of
clarity. Note that in doing so we did not deviate from any of the preregistered hypotheses or analyses, since we contrasted each
condition with the stereotypical bias condition and not with each other.
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https://osf.io/6cgxv/?view_only=370994d8777d48cd8989a488f7f27c29
https://osf.io/f473b/?view_only=8bc88f99353148d6be04c705a942504d
https://osf.io/qwfe4/?view_only=cd2766065ae44dd39e903c74a13f0705
https://osf.io/su9xn/?view_only=39605967d5bf4dc5a911cf73aaf84bfc
https://osf.io/e7fw4/?view_only=c2f961f70800439988b2f934d7fc62f5
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Participants

The experiment was conducted as an online experiment on Prolific, as were the
other studies reported in this manuscript. In all our studies, participants had to be
Whitelﬂ cisgender native English speakers, be located in the UK, the USA, Ireland,
Australia or Canada, be between 18 and 49 years old, have a high school degree, a
perfect score for their previous submissions on Prolific and had to have already
participated in at least five studies on Prolific. As preregistered, 250 participants took
part. Three participants were excluded (two because their mean sensitivity was close to
chance leveIE indicating that they did not work properly on the task, and one because
they reported an ethnicity other than White), resulting in a final sample size of N =
247 (122 women). The mean age of the sample was M = 34.03 years (SD = 7.51),

ranging from 19 to 49 years.
Procedure

The experiments took participants on average 50 minutes to complete. They first
completed the Bias Detection Task, for which they received detailed instructions;
important parts of the instructions were tested by three comprehension checks. The
participants had two chances to read the relevant instructions and correctly respond to
the questions for each comprehension check. If they did not respond correctly on their
second attempt, the experiment immediately ended for them. The Bias Detection Task
comprised a learning phase and an evaluation phase.

Learning Phase. In the learning phase, participants’ task is to familiarize
themselves with how the scores typically translate into panel decisions. The cases are
presented in an anonymized format (see upper panel of Figure |3]). For each case,
participants have to predict the panel decision based on the employee’s scores. They are
then shown the actual panel decision, which always respected the decision rule in this

phase. Unknown to participants, the decision rule was that an employee deserves and is

10 The factor race will be considered in future studies.

11 Although we exclude participants with overall sensitivity (in terms of d’) smaller than 0.1 in all of
our studies on suspicion of not having engaged with the task and always intended to do so, we forgot to
preregister this exclusion criterion.
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Figure 3
Example Trials of the Learning (Upper Panel) and Evaluation Phase (Lower Panel)

Image deleted Name deleted
Customer satisfaction: 3.3 (E) 0 1 2 3 3 2 s 8 ?
Customer acquisition: 3.4 (E) 6 ? § 3 .3 Z 3 é ?
L AY/ &
Employee training: 4.8(C) 0 1 2 3 1 I\5 s ;
My prediction: This employee would typically be -- Please select -- v
Continue
Noah Walsh
Customer satisfaction: 3.8(D) 0 ! > 3 X4 H 8 ?
Customer acquisition: 4.6 (C) 0 i 2 3 Z %X 5 8 $
Employee training: 2.0(F) ° : 'é s 4 4 o $
Panel decision: Pay raise denied
O is probably biased and should be checked in detail.
This decision
O seems unbiased and need not be checked with priority.
Continue

Note. In the learning phase, participants predict the panel decision based on the
employee’s scores and are then shown the panel decision that always respects the merit
standard that is to be practiced in the learning phase. In the evaluation phase,
participants see portraits and names of each employee along with the scores and the
panel decision. The cues (portrait and name) to group membership in terms of gender
are redacted in learning trials.
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granted a pay raise if the mean of their three scores is above 3.5 (the scale midpoint),
and does not deserve and is denied one if it falls below. The purpose of the learning
phase is to familiarize participants with this decision rule, which then serves as their
standard for judging decisions as just or unjust. The learning phase ended once
participants has predicted 18 out of 20 consecutive decisions correctly.

Evaluation Phase. After the learning phase, participants were told that there
had been complaints about biased pay raise decisions and that in response, the
company had implemented a review of the decisions. Participants were asked to help in
this review by identifying cases that are likely biased for further in-depth scrutiny. Due
to the large number of decisions to be reviewed, they were told that they would see only
cases that were relatively close calls and would see only basic information (i.e., scores
and basic demographic information) for each case.

In the evaluation phase, cues to group membership are added through the
presentation of a portrait picture and the name of the employee (see the lower panel of
Figure [3)). Participants respond to 256 trials, indicating in each case whether the panel
decision is likely biased and needs further scrutiny or not.

After the evaluation phase, participants rated aspects of their perception of the
panel decisions. Specifically, they were asked about the frequency with which male and
female employees were unfairly granted and denied a pay raise, respectively, the panel’s
gender bias and the extent to which it discriminated against women and men (see the
Online Appendix and Tables [3| and {4 for details). There were no preregistered analyses
for the ratings and descriptive results are reported in the Online Appendix. Finally,
participants had the opportunity to describe their strategy in the Bias Detection Task,
answered a number of demographic questions, and were asked if they had responded

seriously and attentively so that their data could be used for analysis.
Design

Each trial in the evaluation phase specified the panel decision, the employee
gender, and, via the scores, whether the employee did or did not deserve a pay raise

according to the merit standard practiced in the learning phase. Consequently,
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within-participant factors were “panel decision”, “employee gender”, and “merit”. As
shown in Table [2] the panel decisions exhibited gender bias in that they sometimes
unjustly disfavored women and favored men.

Table 2

Stimulus Design: Frequencies of Trial Types as a Function of Merit (Pay Raise
Deserved vs. Not Deserved), Panel Decision (Granted vs. Denied), and Employee
Gender (Female vs. Male) in the Evaluation Phase

Pay Raise Deserved Not Deserved

Employee
Gender Granted  Denied Granted Denied

— Studies 1 and 2: Stereotypical Gender Bias —

Female 32 32¢ 0° 64
Male 64 0® 32¢ 32

— Study 2: Reversed Gender Bias —

Female 64 0e 32¢ 32
Male 32 32¢ 0e 64

— Study 3: No Gender Bias —

Female 40 244 24¢ 40

Male 40 24¢ 24¢ 40
Note. Panel decisions in Study 1 exhibited gender bias
in that half of the women deserving a pay raise were
denied one, whereas half of the men not deserving a pay
raise were granted one. In Study 2, this pattern was
reversed in the group with reversed bias so that women
were favored and men disfavored. In Study 3, the
number of unjust decisions of either kind (pay raise
denied although deserved, and pay raise granted
although not deserved) was the same, but there was no
correlation with gender. Note that the
within-participants factors are not fully crossed in
Study 1 and 2 as evidenced by the zero cells.
*Unjust decisions.

Materials

In all experiments, we used Al-generated portrait pictures of 128 White male

and 128 White female faces (Karras et al., 2019). Portraits were selected from a larger
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pool of portraits in a validation study based on ratings of the age and attractiveness of
the depicted persons and on how typical they are for a White person, a Black person, a
man and a woman. We selected portraits that were (a) unambiguously classified in
terms of ethnicity and gender and such that (b) men and women were perceived as of
similar age and attractiveness. Details can be found in the Online Appendix.

The scores of each employee on the criteria (see Figure 2) were drawn from a
multivariate normal distribution with a mean of 3.5 and moderate correlations between
the criteria. For the evaluation phase, scores were sampled so that each employee’s mean
fell within the middle 50 % of the implied score distribution — that is, between the first
and third quartile. This was consistent with the instruction that the screening was
restricted to close calls (mean scores were close to the 3.5 cut-off value) and prevented

the task from being too easy. For the learning phase, scores were not constrained.
Data Analysis

SDT provides a measure of response bias in terms of the response criterion ¢ and
a measure of sensitivity d’ (see Figure . We estimated these parameters using a
mixed-effects maximum likelihood approach. With this approach, effects of independent
variables and their interactions on sensitivity and response bias can be modeled as fixed
effects, while differences between participants in their overall sensitivity and response
bias as well as in the effect of the fixed effects are modeled through random effects (see
Jakob et al., 2025, for an introduction to mixed-effects SDT and Singmann & Kellen,
2019, for a general introduction to mixed-effects modeling). For significance testing, we
relied on model comparisons with x? likelihood ratio tests (for confirmatory analyses)
and Wald tests reported as z statistics (for exploratory analyses).

Our model included fixed effects on response bias for the factors panel decision,
employee gender, participant gender, and all of their interactions. Regarding sensitivity,
our design (see above) allowed us to estimate either the fixed effect of panel decision or

employee gender.ﬁ We report the results of a model including a fixed effect on

12° As described above, our design is not fully crossed (i.e., signal cases never involved a female
employee being granted, nor a male employee being denied, a pay raise). Therefore, it was not possible
in this design to estimate sensitivity effects of employee gender and panel decision simultaneously, nor
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sensitivity for employee gender; the alternative model including the panel decision
instead produced similar results and the same substantive conclusions. The method for
determining the random-effects structure was preregistered, the emerging models for
each experiment are described in the Online Appendix.

Absolute Effect Sizes. Parameter values for response bias and sensitivity are
represented on the shared strength-of-evidence dimension (see Figure [1)). They are
standardized because the variance of the signal distribution and the noise distribution
are set to 1 (without loss of generality), and SDT provides a transparent translation
between the parameter values and the response rates of the different types of
attribution. Therefore, we specify effect sizes directly as differences on the

strength-of-evidence dimension, referred to as A in the following.
Results

The fixed intercept for sensitivity was Bg/ = 1.66 (z = 38.9, p < .001) showing
that participants were generally able to distinguish between signal and noise. Regarding
response bias, the fixed intercept of g5 = 0.15 (z = 8.99, p < .001) indicates a tendency
towards an "unbiased" relative to a "biased" judgment.

Figure [4] shows the response bias parameters as a function of panel decision and

employee gender. Effect sizes and their 95% confidence intervals are shown in Figure [7}
Preregistered Analyses

Response Bias. Considering the preregistered hypotheses, there was (1) an effect
of panel decision on response bias. Participants were more likely to consider harmful
(pay raise denied) decisions biased than beneficial (pay raise granted) ones
(x%(1) = 23.34, p < .001, A = 0.522, 95% CI [0.315,0.728]).

(2) The effect was moderated by employee gender. Participants were more
inclined to judge pay-raise denied decisions biased for female than for male employees
and vice versa for pay-raise granted decisions (y?(1) = 27.10, p < .001, A = 0.103,95%,
CI [0.065,0.141]). However, (3) this two-way interaction was not significantly moderated

by participant gender in the direction of an ingroup bias (x?(1) = 2.88, p = .090,

their interaction. Study 3 below eliminated this limitation.
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Figure 4
Response Bias as a Function of Employee Gender and Panel Decision

Panel Decision — Granted === Denied

0.6
0.4 -
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[}
I 0.2 +
(2]
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I I
female male

Employee Gender

Note. Large values of response bias correspond to conservative biases, that is, less of an
inclination to consider a given panel decision “biased”. Conversely, small values indicate
liberal response biases. Error bars show 95% confidence intervals.

A =0.033, 95% CI [—0.005,0.071]). Given the relatively small p value, we nonetheless
followed up on this three-way interaction in Study 2 with higher statistical power.

Sensitivity. Regarding sensitivity, (4) female participants exhibited somewhat
lower sensitivity than male participants (x*(1) = 6.63, p = .010, A = 0.221, 95% CI
[0.053,0.388]).

Exploratory Analyses

In addition to the preregistered analysis of the effect of the panel decision on

response bias, we exploratorily tested for a corresponding effect on sensitivity, which
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was not significant, z = 1.037, p = .300, A = 0.0451, 95% CI [—0.0401, O.lBO].E
Furthermore, regarding the participant gender difference in sensitivity, we examined
response times of male and female participants as a possible explanation, as
speed-accuracy trade-offs might differ between male and female participants.
Specifically, male participants may prioritize accuracy over speed to a greater extent
than female participants, which would result in greater accuracy as well as longer
response times. As members of a privileged group, men may be motivated to avoid
being perceived as biased in a gender-based categorization task, which could lead to a
stronger focus on accuracy. In contrast, female participants, as members of a
marginalized group in terms of gender (which is particularly salient in the context of
the task), may worry less about being perceived as biased and therefore prioritize
accuracy less than men do.

However, contrary to this explanation, the correct responses of male participants
tended to be faster than the ones of female participants (Myae = 4.79 seconds, Miemale
= 5.03 seconds, F/(1,245) = 3.58, p = .059, 12 = .059)[]

Discussion

The confirmatory tests of Study 1 found that panel decision, employee gender,
and participant gender exerted effects on attributions to discrimination, reflecting

differences in response bias in some cases, and differences in sensitivity in other cases.
Response Bias

The presented panel decision affected participants’ response bias, which is well
aligned with the documented effects of harm (Phillips & Jun, 2022} Simon et al., [2019;
Skarlicki & Kulik, 2004} Swim et al., 2003; York, |1989). However, our results go beyond
those previous findings by characterizing this effect as a difference in response bias:
Harmful decisions were more likely to be judged potentially biased than beneficial

decisions whether or not the employee was treated unjustly. At the same time, harm

13 Note that different from the confirmatory analyses, our model for this analysis included a fixed effect
of committee decision and no effect of employee gender on sensitivity.

14 For this analysis, we log-transformed latencies and excluded trials with latencies that were extreme
values when applying the Tukey criterion to each participants’ latencies.
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did not affect sensitivity, that is, participants’ ability to discriminate between cases with
and without evidence of discrimination. The present results thus tentatively resolve the
theoretical possibilities outlined in the introduction in favor of effects of harm on
response bias rather than sensitivity (Barrett & Swim, [1998; Swim et al., 2003)).

The main effect of panel decision on response bias was moderated by an effect of
employee gender in a two-way interaction. The participants’ inclination to respond
“biased” was increased if a female employee was denied a pay raise and a male employee
was granted one relative to when a male employee was denied one and a female
employee was granted one. On the one hand, this result is in line with effects of victim
prototypicality on attributions to discrimination (Heineck & Deutsch, 2025; Inman &
Baron, |1996), as the cases with a more liberal response bias are consistent with
prototypes as commonly discussed, for example, in the context of the gender pay gap.
Alternatively, however, participants may have taken into account the contingencies of
the stimulus design (see Table , which was consistent with the prototype: female but
not male employees were sometimes unjustly denied a raise, while male but not female,
employees were sometimes unjustly granted one. In consequence, the pattern of
response bias might also reflect a learned contingency-based response bias acquired
online. We pursue this question further in the subsequent studies.

Sensitivity

One limitation of Study 1 is that its unbalanced design does not allow us to test
whether the interaction of panel decision and employee gender affects participants’
sensitivity as well. As already explained, prototypical expectations may not only affect
response bias but sensitivity as well (Inman, |2001]). We designed Study 3 to close this
gap.

Considering participant gender, male participants exhibited somewhat greater
sensitivity in distinguishing between cases with and without evidence of discrimination
than female participants. This finding is surprising given that the theoretical accounts
reviewed in the introduction would (if anything) predict greater sensitivity for women

rather than men.
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Our exploratory analysis of participants’ response times already revealed
evidence against a plausible explanation of that effect in terms of speed-accuracy
trade-offs. In the following studies, we consider additional possible explanations of this
finding in terms of threat and selection bias: Stereotypical gender bias in panel
decisions disfavors women and therefore threatens women more than men. Threat has
often been argued to have an impact on participants’ performance (e.g. Schmader et al.,
2008)). Differential threat might therefore explain differences in sensitivity. We will test
this threat hypothesis in the subsequent studies by implementing conditions that should
reverse or remove the differential threat in different ways.

Another possible explanation is selection bias, which is a pervasive issue when
groups cannot be formed by randomly assigning participants to them, as is obviously
the case for gender groups. Such groups are sometimes referred to as non-equivalent
(Shadish et al., 2002) to remind us of the fact that there is no guarantee that such
groups differ only in the feature that defines the intended, focused-on difference (i.e.,
gender in the present case). For example, the reasons men and women choose to
participate in Prolific studies may differ in ways that are largely unknown. Hence, it is
likely that the gender groups differ in many characteristics other than gender (for
example, we already reported evidence suggesting differences in response speed; the
Prolific participant pool contains many more women than men; women aborted the
experiment more often than men: 39.5 % vs. 23.8 % in Study 1; our male sample was
older than the female sample: Mgae = 33.19 years vs. M. = 34.86 years)ﬁ Small
overall differences in sensitivity may thus be due to the fact that the gender groups are
not equivalent. Finding such sensitivity differences pervasively, and even in conditions
that remove any hint of gender discrimination, would support the selection-bias
hypothesis.

Taken together, Study 1 provides a first basis for effects of harm, victim

prototypicality and observer gender on sensitivity and response bias in attributions to

15 In the Online Appendix, we report results of exploratory analyses where we examined the extent to
which the participant gender sensitivity difference is related to differences in demographic
characteristics between the groups across all studies. None of the examined variables contributed to the
effect.
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discrimination. Key findings include that response bias reflected harm as well as victim
prototypicality (through an interaction of harm and victim gender) and that sensitivity
was greater for male than female observers. The following studies further explore

different explanations and extensions of these effects.
Study 2

Study 2 explores potential mechanisms underlying two findings from Study 1:
(1) the extent to which the interaction of harm and employee gender in response bias is
prototype-based rather than contingency-based and (2) the influence of threat on the
participant gender difference in sensitivity.

To this end, we contrasted a condition with the same stimulus design as in Study
1 (i.e., a replication of Study 1, referred to as stereotypical bias condition) with a new
condition, the reversed bias condition. Here, the roles of male and female employees in
the stimulus design were reversed, so that the panel now exhibited reversed or
counter-stereotypical gender bias (see Table .

Regarding the interaction between harm and employee gender in response bias in
Study 1, our design allows us to examine the possible contributions of
contingency-based and prototype-based mechanisms in shaping this interaction. If it
purely reflects contingency-based response bias, the interaction should occur with the
same strength in the reversed bias as in the stereotypical condition, but in reversed
direction. This pattern would indicate that in both conditions, participants learn the
respective stimulus contingencies and adjust their response bias to reflect the
correlation between panel decision and employee gender, which reverses from the
stereotypical to the reversed bias condition (see Table . However, if the interaction is
driven by a prototype-based mechanism, drawing on the shared cultural knowledge of
how gender discrimination plays out in pay raises, then its strength and direction
should be similar in both conditions.

Consider next the gender difference in sensitivity observed in Study 1. The
reversed bias condition favors female employees and disfavors male employees and

therefore, the implemented pattern of discrimination threatens women less than the
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stereotypical bias condition. In fact, male participants may even experience the reversed
bias condition as relatively more threatening than female participants. A reduced or
even reversed participant gender sensitivity difference in the reversed bias condition
would therefore support the threat hypothesis.

Finally, because results regarding a possible three-way interaction of participant
gender, panel decision, and employee gender were inconclusive, we also preregistered
another test of the three-way interaction in the stereotypical bias condition as already
foreshadowed above. This possible three-way interaction takes the shape of an ingroup

bias in response bias.
Methods
Participants

As preregistered, the between-participants conditions of Studies 2, 4 and 5
(stereotypical bias, reversed bias, placement, judgment bias) were sampled in one data
collection with random assignment of participants to the four conditions. 508
participants completed the stereotypical bias and the reversed bias condition. Of these,
seven were excluded because their mean sensitivity was close to zero (see Footnote [11])
and 14 because they reported being of a different ethnicity than White. Total sample
size after exclusions was N = 487, with 245 participants in the condition with
stereotypical bias (122 women), and 242 participants in the condition with reversed bias
(120 women). The mean age of the sample was M = 34.2 years (SD = 7.56), ranging

from 18 to 49 years.
Procedure

Study 2 followed the same procedure as Study 1 with the main difference that
participants in the two conditions worked with different stimulus designs, one implying
stereotypical gender bias, the other reversed bias, as specified in Table [2| (see Online

Appendix for a description of a few additional minor procedural changes).
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Results

The fixed intercepts were descriptively similar to Study 1 (Sensitivity:
Bg' = 1.78, z = 58.7, p < .001; Response Bias: 5§ = 0.142, z = 10.56, p < .001), again
indicating above-chance discernment of signal and noise, as well as a tendency towards
making "unbiased" judgments. Overall sensitivity (z = 0.87, p = .386) and response bias
(z = 0.85, p=.395) did not differ significantly between conditions.

Figure [5| shows response bias as a function of panel decision, employee gender,
and condition (stereotypical bias vs. reversed bias). Figure [7| shows effects sizes and

their 95% confidence intervals for the within-group effects.
Replication

As preregistered, we first tested whether the effects of Study 1 were replicated in

the condition with stereotypical bias. All findings were replicated:

o A strong main effect of panel decision on response bias, with harmful panel
decisions more likely to be judged biased than beneficial ones: x*(1) = 9.74,
Pone-tailed = -002, A = 0.236, 95% CI [0.089, 0.382].

o A two-way interaction between panel decision and employee gender on response
bias, with stereotype-congruent decisions (women-denied, men-granted) more
likely to be judged biased than stereotype-incongruent ones (women-granted,

men-denied): x2(1) = 41.58, Pone-taited < -001, A = 0.102, 95% CI [0.071,0.132].

o The absence of a moderation of this interaction by participant gender:

X2(1) = 0.08, Pone-taited = -388, A = 0.009, 95% CI [—0.053,0.070].

o The main effect of participant gender on sensitivity, with female participants
being somewhat less sensitive than male participants: x*(1) = 7.77,

Pone-tailed = 0057 A= 0250, 95% CI [0075, 0425]

Effects of Contingency Condition

Preregistered Tests. As can be seen in Figures [5] and [7], the two-way interaction

of panel decision and employee gender found in the condition with stereotypical bias
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was reduced and close to zero, but not reversed in the condition with reversed bias.
Statistically, this translated into (1) a significant two-way interaction between panel
decision and employee gender (x*(1) = 20.92, pone-tailed < -001, A = 0.052, 95% CI
[0.029,0.073]), which was (2) moderated by contingency condition in a significant
three-way interaction (x2(1) = 19.88, Pone-tailed < -001, A = 0.050, 95% CT [0.028,0.072]).

Figure 5
Panel Decision x Employee Gender Interaction in Response Bias in Experiment 2

Contingency Condition e Stereotypical ® Reversed
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Note. Large values of response bias correspond to conservative biases, that is, less of an
inclination to consider a given panel decision “biased”. Conversely, small values indicate
liberal response biases. Conditions of Study 2 are abbreviated as "Stereotypical"
(stereotypical bias condition) and "Reversed" (reversed bias condition). Error bars show
95% confidence intervals.

Across both conditions, the sensitivity of male participants was again higher

than that of female participants (x'(1) = 27.79, Pone-tailed < -001, A = 0.323, 95% CI
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[0.205,0.442]). This effect was not significantly moderated by contingency condition
(x%(1) = 1.42, Pone-tailed = -884, A = —0.073, 95% CI [—0.191,0.046]). Descriptively, the
gender difference was more pronounced in the reversed bias condition than in the
stereotypical bias condition (see Figure [7)).

Exploratory Analyses.

Tables [3] and 4] show the means and standard deviations of the ratings
participants provided at the end of the Bias Detection Task. Overall, the rating
responses support the conclusion that participants picked up the direction of gender
bias. All ratings differ significantly between the conditions with different directions of
gender bias (smallest #(484.8) = 11.11, largest p < .001, smallest d = 1.01, 95% CI
[0.818,1.20]).

Discussion

The stereotypical bias condition was a replication of Study 1. The same pattern

of effects emerged in this condition of Study 2 as in Study 1.
Response Bias

Moving from stereotypical bias to reversed bias, the two-way interaction between
panel decision and employee gender was neither reversed, as a purely contingency-based
response bias would predict, nor unchanged, as a purely prototype-based response bias
would predict. This outcome suggests that both learning and culturally-shared
prototypes shape response bias: On the one hand, the reduced two-way interaction and
ratings of the panel’s gender bias in the reversed bias group indicate that participants
picked up the implemented contingencies, which shifted their response bias and the
perception of the panel’s bias. On the other hand, neither response bias nor ratings
fully reflected the reversal of bias in the panel decisions, suggesting that prototypical

expectancies contribute a component that learning did not fully overcome.
Sensitivity
Turning to sensitivity, we argued that female participants should have felt less

threatened relative to male participants in the reversed than in the stereotypical bias

condition. In fact, according to their ratings, male and female participants perceived
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Table 3
Means and Standard Deviations (in parentheses) of Frequency Ratings in Studies 2, 3,
and 4

Condition Q1 (W Granted) Q2 (W Denied) Q3 (M Granted) Q4 (M Denied)
Stereotypical Bias

2.20 (0.88) 3.54 (0.84) 3.58 (0.79) 2.31 (0.84)
(Studies 2 and 4)*
Reversed Bias

3.08 (0.76) 2.71 (0.81) 2.68 (0.87) 3.14 (0.75)
(Study 2)
No Bias (Study 3)  2.85 (0.73) 3.29 (0.72) 3.22 (0.71) 2.94 (0.69)
Placement (Study

2.94 (0.68) 2.95 (0.63) 2.84 (0.68) 2.83 (0.64)

4)

Note. Seven-point Likert scales asked how often women who did not deserve a pay raise were
granted one (Q1, abbreviated as "W Granted") and how often women who deserved a pay
raise were denied one (Q2, abbreviated as "W Denied"); Q3 (abbreviated as "M Granted") and
Q4 (abbreviated as "M Denied") asked these questions for men. Response options ranged
from 0 = "Never’ to 6 = "Always’. In the placement condition, merit was replaced by relative
aptitude and pay raise decision by placement decisions in these questions. See the online
Appendix for the exact wordings.

2This condition was considered in Studies 2 and 4; see Methods sections.

less gender discrimination in the former condition than in the latter condition.
Nevertheless, women were again somewhat less sensitive than men in discriminating
between cases with and without evidence of discrimination and this gender difference
was not reduced in the reversed bias condition. Thus, this initial test of the threat
hypothesis does not provide support for it. Instead, the robustness of the gender
difference is more consistent with an explanation based on selection bias.

Taken together, Study 2 thus establishes that the interaction of harm and
employee gender in response bias reflects both prototype-based and contingency-based
contributions. The threat hypothesis for the observer gender differences in sensitivity,

however, did not receive support.
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Table 4
Means and Standard Deviations (in parentheses) of Bias Ratings in Studies 2, 3, and 4

Condition Q5 (Gender Bias) Q6 (Discrimination) Q7 (Favoritism) Q8 (Harm)
Stereotypical Bias

3.01 (0.78) 2.99 (0.72) 3.04 (0.82) 2.96 (0.73)
(Studies 2 and 4)°
Reversed Bias

1.62 (0.91) 1.64 (0.84) 1.55 (0.92)  1.73 (0.90)
(Study 2)
No Bias (Study 3)  2.24 (0.81) 2.25 (0.77) 2.28 (0.81)  2.26 (0.73)
Placement (Study

2.18 (0.60) 2.18 (0.60) 2.08 (0.60)  2.12 (0.52)

4)

Note. Five-point Likert scales asked ratings of the direction and extent of the panel’s gender
bias (Q5), its discrimination (Q6), its favoritism (Q7), the harm it caused (Q8). The endpoint
0 indicates a response consistent with reversed gender bias; the midpoint 2 with the absence of
systematic gender bias; endpoint 4 with stereotypical gender bias; See the Online Appendix for
the exact wordings.

*This condition was considered in Studies 2 and 4; see Methods sections.

Study 3

Study 3 aimed to provide a more complete picture of possible sensitivity effects.
To that end, it addresses a key limitation of Studies 1 and 2: Instead of an unbalanced
stimulus design implementing stereotypical and reversed gender bias (as Studies 1 and 2
did, see Table , Study 3 implemented a balanced design with no systematic gender
bias. This setup allows us to disentangle effects of employee gender, committee decision,
and their interaction on sensitivity. Theoretical arguments lend a certain plausibility to
such an interaction (Inman, 2001)): For example, observers may scrutinize actions and
decisions more carefully in cases where stereotypes suggest a greater likelihood of
discrimination, which could lead to higher sensitivity for such cases. Alternatively, in
line with the stereotype inconsistency effect in person memory research (Hastie &

Kumar, |1979), observers may be especially attentive to cues for discrimination in
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prototype-inconsistent cases, which would suggest the opposite pattern in sensitivity.

With regard to response bias, results of Study 2 suggest that the interaction
between panel decision and employee gender on response bias is shaped by both a
stereotype-based and a contingency-based mechanism. In Study 3, the stimulus
contingencies did not implement systematic gender bias and thus, the influence of the
contingency-based component on this interaction was removed. Consequently, if an
interaction emerges in Study 3, then it must reflect prototype-based response bias
shaped only by a priori prototypes. This line of reasoning predicts an interaction of a
size that is intermediate between the effects found in the stereotypical and reversed bias
conditions in Study 2.

Moreover, the absence of gender bias in the panel’s decision should again reduce
perceptions of threat by female participants like in the reversed bias condition in Study
2. This permits another test of the threat hypothesis of gender differences in sensitivity.
Because the threat hypothesis did not receive support in Study 2, we expected to again

find the gender difference in sensitivity in Study 3.
Methods
Participants

In Study 3, the 256 trials are spread out across more cells of the stimulus design
than in Studies 1 and 2, resulting in fewer data per cell. Overcompensating for the loss
of power implied thereby, we doubled the target sample size, and aimed to recruit 240
men and 240 women. 511 participants completed the experiment. Of these, seven were
excluded because their mean sensitivity was close to zero (see Footnote ; 14 because
they reported being of a different ethnicity than White; one because they were
non-binary and two because they responded that their data should not be used. The
total sample size after exclusions was N = 487 (246 women). Mean age was M = 33.37

years (SD = 7.22), ranging from 19 to 49 years.
Procedure

The procedure was the same as in Study 2, with the exception that a different

stimulus design was used (see Table [2]).
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Results

Fixed intercepts for sensitivity and response bias were again similar to the
previous studies (Sensitivity: 4¢ = 1.74, z = 63.2, p < .001; Response Bias: 85 = 0.17,
z=13.8, p < .001).

Response Bias

Figure 6
Panel Decision x Employee Gender Interaction in Response Bias in Study 3 (No Bias)
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Note. Large values of response bias correspond to conservative biases, that is, less of an
inclination to consider a given panel decision “biased”. Conversely, small values indicate
liberal response biases. Error bars show 95% confidence intervals.

As hypothesized, there was again an effect of committee decision on response
bias, which was additionally moderated by employee gender: Overall, participants’
response bias was smaller for decisions where a pay raise was denied than when a pay
raise was granted (x2(1) = 36.9, Pone-taited < -001, A = 0.406, 95% CI [0.278,0.535]).
Additionally, as displayed in Figure [6] response bias was again more liberal in

prototype-congruent cases (women being denied and men being granted a pay raise)
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than in incongruent cases (x%(1) = 12.13, Pone-taitea < -001, A = 0.035, 95% CI
[0.015,0.054]).
Moreover, an exploratory analysis revealed an effect of participant gender on

response bias: Women’s response bias was somewhat smaller (more liberal) than men’s
(z =3.08, p=.002, A =0.077, 95% CI [0.028,0.126]).
Sensitivity

Study 3 was designed to allow us to separately test main effects of panel
decision, employee gender, and their interaction on sensitivity. Results revealed a main
effect of panel decision on sensitivity, which was somewhat higher for harmful “denied”
decisions than for beneficial “granted” decisions (x?(1) = 11.01, p < .001, A = 0.072,
95% CI [0.030,0.114]). No significant effects emerged for he main effect of employee
gender (x*(1) = 0.297, p = .586, A = 0.010, 95% CI [—0.026, 0.046]) or the interaction
between panel decision and employee gender (x*(1) = 0.069, p = .793, A = —0.005, 95%
CI [—0.040,0.031]). Moreover, results again revealed the participant gender difference,
with male participants exhibiting higher sensitivity than female participants
(x%(1) = 6.08, Pone-taitea = -007, A = 0.136, 95% CI [0.028, 0.243]).
Ratings

As can be seen in Tables [3] and [4] participants’ ratings of the panel’s degree of

gender bias were intermediate between the stereotypical bias and the reversed bias

conditions of Study 2.
Discussion

Study 3 replicated key findings of Studies 1 and 2: There were again effects of
panel decision and an interaction of panel decision and employee gender in response
bias. Figure [7] displays effect sizes and confidence intervals for the central effects across
all studies; it shows that the interaction in this study (implementing contingencies with
no gender bias) was intermediate in size between the ones found in the two conditions of
Study 2 (implementing stereotypical and reversed gender bias, respectively). This
pattern of results is in line with the idea that response bias is shaped by both

contingency- and prototype-based components, as the interaction in Study 3 reflects the
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prototype- but not the contingency-based component (which was removed through the
balanced contingencies).

In addition, women were again somewhat less sensitive than men in
distinguishing between cases with and without evidence of discrimination. This finding
emerged despite the absence of systematic gender bias in the panel decisions, which
should have reduced any threat experienced by women.

Study 3 also provided a more detailed and higher-powered analysis of the effects
on sensitivity. This revealed an effect of panel decision on sensitivity such that
participants’ sensitivity was higher for cases with harmful than with beneficial panel
decisions. In a joint analysis of Studies 1 to 3, the effect is also significant
(x%(1) = 10.08, p = .0015, A = 0.042, 95% CT [0.014,0.069]) and not significantly
moderated by condition (x?(2) = 4.83, p = .090). Taken together, harm appears to
exert a robust and strong effect on response bias, and also affects sensitivity to a small
degree, as originally surmised by Barrett and Swim (1998)), possibly reflecting more
thorough scrutiny of harmful decisions than of beneficial decisions.

Finally, an exploratory analysis revealed a more liberal response bias for women
than men, which is in line with prior findings and the theoretical arguments reviewed in
the Introduction. In a joint analysis of Studies 1 to 3, the effect is also significant
(z =3.15, p = .002, A = 0.053, 95% CI [0.021,0.085]) and not significantly moderated
by condition (x?(2) = 1.69, p = .429, A = 0.042). Thus, our results appear to also
provide evidence for an observer difference in response bias.

Taken together, Study 3 finds no evidence that victim prototypicality shapes
sensitivity, suggesting that effects of victim prototypicality on attributions are mediated
through response bias, rather than changes in sensitivity. Harm appears to not only
affect response bias, but also sensitivity, albeit to a smaller degree. The observer gender
sensitivity difference persists despite conditions that should have reduced threat,

consistent with a selection bias account.
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Figure 7

Effect of Panel Decision (Upper Panel), Its Interaction with Employee Gender (Middle
Panel) in Response Bias, and Gender Difference in Sensitivity (Lower Panel) Across
Studies
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Note. Error bars show 95% confidence intervals. Positive values indicate more liberal
response bias for harmful than beneficial outcomes (upper panel), an interaction in the
stereotype-consistent direction (middle panel), and greater sensitivity of male than
female participants (lower panel). The judgment bias condition is abbreviated as "JBT".
When comparing effect sizes between panels, take into account that the vertical axis is
scaled differently in the different panels.
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Study 4

Study 4 examines a further boundary condition of effects identified in the
preceding studies: the role of the discrimination context itself. In the preceding studies,
the setting of potentially discriminatory corporate pay raise decisions evokes
prototypical expectation about gender discrimination and on how it should manifest in
these decisions. Study 4 examined the extent to which the effects on response bias and
the gender difference in sensitivity depend on the discriminatory context implemented
in the Bias Detection Task.

To this end, we contrasted the stereotypical bias condition from Study 2 with a
new condition, the placement condition. In the placement condition, the panel assigns
employees to one of two departments based on their relative aptitude, rather than
making pay raise decisions. Both departments were described as equally well-respected
within the company. Consequently, and in contrast to a pay raise decision, neither type
of placement decision was more harmful than the other. The stimulus design otherwise
followed the same structure as the stereotypical bias condition, with the same
contingency between employee gender and panel decision, but with placement rather
than pay raise decisions: For decisions that do not respect the standard practiced in the
learning phase, male and female employees are erroneously assigned to departments
that do not correspond with their aptitude.

This placement condition thus allows us to examine the contribution of the
discrimination context within the previously-found pattern of effects. First, as the
placement condition is intended to remove the differential harm between the two types
of decisions, we expected the effect of panel decision to be reduced in the placement
relative to the stereotypical bias condition. Second, with respect to the interaction
between employee gender and committee decision, the placement condition retained the
contingency between employee gender and panel decision, but removed the influence of
prototypes on victims of discrimination. Thus, as in Studies 1 and 2, a
contingency-based learning process could pick up the implemented contingencies and

thereby shape response bias, but no prototype suggests the plausibility of such a
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contingency. Accordingly, we expected the interaction to be reduced in the placement
condition. Finally, regarding the observer difference in sensitivity, the placement
condition provides a more stringent test of the threat hypothesis. Although Study 2
reversed the direction of gender bias, it still used a corporate pay raise setting that may
have activated knowledge of the gender pay gap and thereby sustained differential
threat for female participants. In the placement condition, erroneous placements affect
male and female employees with equal frequency and are described as equally harmful,
offering female participants little reason to feel more threatened than male participants.
According to the threat hypothesis, the sensitivity difference between male and female

participants should be reduced in the placement condition.
Methods
Participants

As preregistered, the between-participants conditions of Studies 2, 4 and 5
(stereotypical bias, reversed bias, placement, judgment bias) were sampled in one data
collection with random assignment of participants to the four conditions, and in Study
4, the stereotypical bias condition already considered in Study 2 is contrasted with the
placement condition. 246 people participated in the placement condition. Four of those
participants were excluded because they reported a different ethnicity than White, and
two because they stated that their data should not be used for analysis, resulting in a
total sample size of N = 240 (120 women). The mean age of the sample in the

placement condition was M = 35.78 years (SD = 7.82), ranging from 18 to 49 years.
Procedure

The procedure of the placement condition was designed to be as similar as
possible to the stereotypical bias condition. The participants were instructed that they
would have to evaluate a series of decisions regarding the placement of trainee
employees in one of two departments. They were told that the departments had similar
reputations and that employees were paid the same wage. However, employees may
have different aptitudes for the two departments and placing them in the correct

department would lead to better performance and higher job satisfaction. The scores on
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the three criteria now indicated the relative fit to the two departments labeled “D.E.”
and “G.R. (see Figure . After the learning phase, participants were informed that
there had been complaints about a number of erroneous placement decisions and that
their task was to flag decisions that appeared erroneous for further in-depth scrutiny.
The comprehension checks were analogous to the Stereotypical Bias Condition, but one
comprehension check additionally tested whether participants understood the
instruction on the equal reputation of the two departments had been understood. After
the evaluation phase, participants answered the same self-report questions as the
participants in the Stereotypical Bias Condition.

Importantly, the stimulus design followed the same design as shown for the
stereotypical bias condition in Table 2] The factor “panel decision” coded whether an
employee was placed in the D.E. or in the G.R. department, and the factor “merit” was
replaced by relative aptitude (greater for the D.E. department versus greater for the
G.R. department). Consequently, the stimulus contingencies built into the design were
analogous to those implemented in the stereotypical bias condition (albeit not in line

with any culturally shared stereotype).
Results

Overall sensitivity in the placement condition was 2.18 (z = 48.1, p < .001) and

overall response bias was 0.183 (z = 10.9, p < .001).
Response Bias

As can be seen in Figure [9] the effect of panel decision on response bias was
considerably reduced in the placement condition compared to the stereotypical bias
condition. This difference in the effect between the conditions was statistically
significant in our preregistered analysis (yx?(1) = 4.96, p = .026, A = 0.239, 95% CI
[0.030, 0.448]) and in the placement condition, the effect of committee decision did not
differ significantly from zero (z = 0.046, p = .964, A = 0.0017, 95% CI [—0.153,0.146]).
This pattern of results suggests that our instructions were effective in conveying that
placements in departments D.E. versus G.R. were equally desirable, such that both

types of erroneous decisions were equally harmful — in contrast to the pay raises.
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Figure 8

Ezample Trials of the Evaluation Phase in the Stereotypical Bias (Upper Panel) and
Placement Condition (Lower Panel)
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Figure 9
Panel Decision x Employee Gender Interaction in Response Bias in Study 4
(Placement Condition)
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Note. Large values of response bias correspond to conservative biases, that is, less of an
inclination to consider a given panel decision “biased”. Conversely, small values indicate
liberal response biases. Conditions of Study 4 are abbreviated as "Stereotypical'
(stereotypical bias condition) and "Placement" (placement condition). Error bars show
95% confidence intervals.
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As also shown in Figure [9] the interaction between panel decision and employee
gender is strongly reduced in the placement condition. This impression is supported by
the preregistered analyses, which indicate that the interaction was significantly smaller
in the placement condition than in the stereotypical bias condition (x*(1) = 11.01,

p < .001, A =0.077, 95% CI [0.032,0.123]). In fact, the interaction between panel
decision and employee gender is not statistically significantly different from zero in the
placement condition (z = 1.41, p = .158, A = 0.024, 95% CI [—0.009, 0.057]).
Sensitivity

Male participants were once again somewhat more sensitive than female
participants in Study 4. The magnitude of this gender difference was not significantly
different in the placement compared to the stereotypical bias condition (x?(1) = 0.162,
p = .687). As in the previous studies, it was significantly different from zero in the
placement condition (z = 2.19,p = .029, A = 0.198, 95% CI [0.021, 0.376]) and similar
in size to the other conditions (see Figure [7)).

Ratings

As can be seen in Tables [3] and [4] ratings of gender bias, discrimination,
favoritism, and harm (Q5 — Q8) were generally much closer to the scale midpoint (2.0,
indicating the absence of systematic gender bias) in the placement condition than in the
stereotypical bias condition. The differences between the two conditions were significant
for each of these four ratings (smallest ¢ = 13.12, largest p < .001, smallest d = 1.19,
95% CI [0.995,1.38]).

Furthermore, evidence emerged that participants picked up on the implemented
stimulus contingencies: they reported lower frequency ratings for trial types that did
not occur (Q1 and Q4) compared to trials that did occur (Q2 and Q3; ¢(244) = 19.00,
p <.001, d = 1.21, 95% CI [0.940, 1.49], and ¢(239) = 2.43, p = .016, d = 0.157, 95% CI
[—0.098,0.411]) in the stereotypical bias condition and the placement condition,
respectively. However, this learning of stimulus contingencies was much stronger in the
stereotypical bias condition than in the placement condition (#(393.09) = 15.16,

p < .001, d =1.37, 95% CI [1.17,1.57]).



DETECTING GENDER DISCRIMINATION 49

Discussion

The response-bias effect of panel decision seen in the stereotypical bias condition
was absent in the placement condition, which indicates that participants considered the
two decision outcomes equivalent. This conclusion dovetails with the rating results,
such that participants perceived much less gender bias in the placement condition than
in the stereotypical bias condition.

Regarding the interaction between employee gender and panel decision, the
results of Study 4 indicate that although the stimulus contingencies were retained in the
placement condition, they did not significantly affect participants’ response bias. This
outcome suggests that the contingency-based component needs to be guided by
culturally shared prototypes to become effective. Prototypes may guide attention to
critical patterns of panel decisions and thus support learning of actual contingencies —
which in turn enables contingency-driven effects on response bias. Again, this analysis
aligns with the rating data, such that explicit stimulus contingency learning was much
more pronounced in the stereotypical bias condition than in the placement condition.

Finally, regarding the observer gender difference in sensitivity, the placement
condition removed both the difference in harm and the discrimination context, which
should reduce threat for female participants (compared to the Bias Detection Task).
However, male participants again exhibited somewhat higher sensitivity than female
participants in the placement condition, and the effect did not differ significantly from
the stereotypical bias condition. The threat hypothesis thus again finds no support, and
the selection-bias hypothesis remains the most consistent explanation of this persistent

effect.
Study 5

Finally, in Study 5, we focused on disentangling the causal origin of effects in the
Bias Detection Task. The pattern of results that has thus far emerged across Studies 1
to 3 may reflect differences in standard application or in attributional processing — the
two components of attributions to discrimination according to the definition by Major

et al. (2002, see Figure . (1) In standard application, observers determine whether the
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target individual’s treatment was just or not. (2) In attributional processing, if they
judged the treatment to be unjust they decide whether it was based on the target
individual’s social identity.

Study 5 contrasted the stereotypical bias condition from Studies 2 and 4 with a
condition motivated by Axt and colleagues’ (2018)) Judgment Bias Task. This judgment
bias condition removes the panel decisions, and the participants’ task is to make pay
raise decisions themselves, as in the learning phase of the Bias Detection Task. As
explained in the Introduction, the judgment bias condition allows us to study the
standard application stage in Major et al’s (2002) conceptualization of attributions to
discrimination in isolation. This enables us to assess which of our effects originate
during standard application and which reflect attributional processing.

To illustrate, consider the consistently-observed difference in response bias
between "denied" and "granted" decisions. A natural interpretation of this effect is that
the harm caused by the observed panel decision affects observers’ inclination to
attribute the given panel decision to discrimination — reflecting attributional processing,
and as already reviewed, this is consistent with the interpretations found in the
literature. Alternatively, however, this effect may reflect a general tendency in standard
application to consider employees as deserving pay raises (i.e., a beneficial treatment)
rather than not deserving them (i.e., deserving a more harmful treatment) —
independent of the presence of an actual panel decision. If such a tendency is already
visible in the judgment bias condition in the form of a bias toward more favorable (i.e.,
grant) decisions, this would indicate that the effect observed in the Bias Detection Task
already arises in the standard application stage (as captured with the judgment bias
condition), and not only in attributional processing: Participants’ own favorable
standard would conflict more often with a "denied" decision than a "granted" one,
leading them to more frequently judge "denied" decisions as biased. This rationale
suggests a more liberal response bias for denied cases, which is precisely the result we
observed in the Bias Detection Task in the previous studies.

A similar reasoning applies to the interaction between panel decision and
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employee gender on response bias. An interpretation in terms of attributional
processing, which we invoked throughout this manuscript, explains this effects through
expectancy- and contingency-based shifts in response bias. According to this
explanation, participants would use the actual panel decision in conjunction with the
employee’s gender to adjust their inclination to judge the panel decision as being
biased. Alternatively, participants may hold men and women to different standards
such that they are more willing to consider women as deserving a pay raise than men -—
a pro-women bias in standard application that might occur independently of the actual
panel decision and could account for the observed interaction. This account is
somewhat surprising, as it is natural to interpret this interaction in attributional terms,
as we have done thus far. Nevertheless, it is not implausible, given that Axt et al., 2019
found a pro-women bias in the Judgment Bias Task.

Regarding the sensitivity difference between male and female participants we
found in all conditions with the Bias Detection Task, the judgment bias condition again
allowed us to test the threat hypothesis: In this condition, there is no mention of bias in
panel decisions, nor do participants see any panel decisions in the evaluation phase. The
judgment bias condition might therefore again be associated with little threat, which

would predict a reduced sensitivity difference.
Methods
Participants

As preregistered, the between-participants conditions of Studies 2, 4 and 5
(stereotypical bias, reversed bias, placement, judgment bias) were sampled in one data
collection with random assignment of participants to the four conditions, and in Study
5, the stereotypical bias condition already considered in Studies 2 and 4 is contrasted
with the judgment bias condition.

246 people participated in the judgment bias condition. Three of those
participants were excluded because they reported a different ethnicity than White,
resulting in a total sample size of N = 243 (122 women). The mean age of the sample

was M = 35.14 years (SD = 7.93), ranging from 18 to 49 years.
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Procedure

The judgment bias condition differed from the stereotypical bias condition in
that participants received no instruction thatdecisions were possibly biased. Instead,
they were told to continue with the task from the learning phase (i.e., making pay raise
decisions) and that they would no longer see a typical decision upon responding (as in
the learning phase). As in the Bias Detection Task, after the learning phase the
presented cases also showed demographic information. Because there was no gender
bias to observe, there were no self-report questions at the end of the session in the

judgment bias condition.
Data Analysis

To allow us to analyze the judgment bias condition using the same metric and
model as in the other conditions, a panel decision was assigned to each trial (but not
shown to the participants) with the same contingencies as in the stereotypical bias
condition. Participants’ responses were coded as “likely biased” if they mismatched the
panel decision and as “unbiased” if they matched. Consequently, the model parameters
of the judgment bias condition are subject to a somewhat different interpretation than
in the stereotypical bias condition with the Bias Detection Task. For instance, assume
that participants in the judgment bias condition exhibit a tendency to grant rather than
deny pay raises. As explained above, such a tendency would lead to more mismatches
between participants’ own pay raise decisions and the (internally assigned) panel
decision when a pay raise was denied. This would manifest as an effect of panel decision
on response bias (a bias to more frequently consider "denied" decisions as biased),

similar to the corresponding effect in the Bias Detection Task.
Results

Overall sensitivity in the judgment bias condition was 1.89 (z = 41.9, p < .001)

and overall response bias was -0.013 (z = 0.786, p = .432).
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Figure 10
Panel Decision x Employee Gender Interaction in Response Bias in Study 5 (Judgment
Bias Condition)
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Note. Large values of response bias correspond to conservative biases, that is, less of an
inclination to consider a given panel decision “biased”. Conversely, small values indicate
liberal response biases. Conditions of Study 5 are abbreviated as "Stereotypical'
(stereotypical bias condition) and "Judgment Bias" (judgment bias condition). Error
bars show 95% confidence intervals.
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Response Bias

As Figure [10] shows, the main effect of panel decision on response bias was
similar in the judgment bias condition as in the stereotypical bias condition. The
preregistered analysis confirms this pattern, indicating that the effect of panel decision
did not differ significantly between the two conditions (x*(1) = 0.223, p = .637,

A = —0.05, 95% CI [—0.258,0.159]):

As in the stereotypical bias condition, the effect was also significantly different
from zero in the judgment bias condition (z = 3.80, p < .001, A = 0.286, 95%CI
[0.138,0.433]).

Thus, participants in the judgment bias condition exhibited a tendency to grant
rather than deny pay raises to employees.

In contrast, as also shown in Figure [7] the size of the interaction of panel
decision and employee gender in response bias is much reduced in the judgment bias
condition (x?(1) = 12.58, p < .001, A = 0.077, 95% CI [0.035,0.120]). In fact, the
interaction was not significantly different from zero in the judgment bias condition,

z =158, p=.114, A = 0.0238, 95%CI [—0.0058, 0.0534]. This pattern of results
indicates that participants in the judgment bias condition did not consider employees of
either gender to be more deserving of a pay raise.

Sensitivity

Male participants were once again somewhat more sensitive than female
participants in Study 5. The magnitude of this gender difference did not differ
significantly between the judgment bias condition and the stereotypical bias condition,
x2(1) = 2.20, p = .138, A = 0.189, 95% CT [—0.060, 0.438]. This result once again

contradicts the threat hypothesis as an explanation of this consistent effect.
Discussion

Our results revealed a differentiated pattern: The effect of panel decision on
response bias was not significantly reduced in the judgment bias compared to the

stereotypical bias condition. This finding indicates that the effect originates already in

the standard application stage, meaning that participants themselves have an overall
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response bias to grant pay raises rather than deny them when in doubt. This bias in the
application of a standard (as assessed in the judgment bias condition) implies that “pay
raise denied” decisions are more likely to be seen as unjust in standard application and,
all other things being equal, to be attributed to discrimination than “pay raise granted”
decisions (see Figure . In other words, the response-bias effects of harm found in
attributions to discrimination across the present studies may not purely reflect effects of
harm on attributional processes. Instead, these effects may reflect an overall tendency
towards magnanimity in determining the appropriate action.

This pattern is qualitatively different for the interaction of panel decision and
employee gender: It occurred reliably in the present studies using the Bias Detection
Task, but was absent from the judgment bias condition. This pattern of results
therefore underscores our argument that its origin lies in the stage of attributional
processing, which it shapes through culturally shared prototypes of discrimination (via
prototype-based response bias) and learned contingencies (via contingency-based
response bias).

Study 5 thus yields a clear and differentiated answer to the question of causal
origin: the effect of harm on response bias appears to originate in standard application,
reflecting a general tendency to grant pay raises when the evidence is ambiguous. In
contrast, the interaction between harm and employee gender originates in attributional
processing, shaped by culturally shared prototypes and learned contingencies. Notably,
although these two effects share a common mediating mechanism — response bias —

they differ fundamentally in their causal origin.
General Discussion

SDT has been a popular theoretical lens for conceptualizing attributions to
discrimination. However, to date, no research has explored the potential of SDT to
empirically clarify the mediation of observed effects through sensitivity and response
bias. The present research takes a first step towards filling this empirical and theoretical
gap. As an initial step, we examined gender bias in pay raise decisions and developed

an experimental paradigm, the Bias Detection Task, that enables estimation of the SDT
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parameters response bias and sensitivity in attributions to discrimination. The present
research thereby contributes to our theoretical understanding of attributions to
discriminations in two ways: First, we used the Bias Detection Task to decompose
central effects studied in this literature — notably, of harm, victim prototypicality,
contingencies and observer gender differences — according to their causal pathway,
distinguishing effects on response bias from effects on sensitivity. Second, we
decomposed effects according to their causal origin, building on Major et al’s (2002)
two-components conceptualization of attributions to discrimination according to which
effects can originate in standard application or in subsequent attributional processing.
In the following, we first summarize our main findings before turning to limitations,

future directions and implications.
Harm Affects Response Bias More Than Sensitivity

Harm, as manipulated by panel decision, exerted a considerable effect on
observers’ response bias: Observers are more inclined to attribute harmful decisions to
discrimination than beneficial ones, regardless of evidence of discrimination. This
finding is in line with arguments by Swim et al. (2003) who found that harmful
consequences increase attributions to discrimination even in the absence of clear cues to
discrimination. However, Barrett and Swim (1998) instead related harm to signal
intensity, speculating that it might increase sensitivity. We did find an effect of harm on
sensitivity in Study 3, which realized the largest statistical power, and also in a joint
analysis of all conditions of the Bias Detection Task. That said, effects on sensitivity
were much smaller (0.07 units on the latent strength-of-evidence scale in the joint
analysis) than the effects on response bias (between 0.24 and 0.47 on that scale).

With respect to the distinction between standard application and attributional
processing, the effect of harm on response bias could originate in either or both decision
stages: It may reflect a bias in standard application, that is, in determining whether the
employee in question deserves a pay raise or not. Alternatively, as the conventional
interpretation would suggest, it may also be caused by a bias in attributional

processing, whereby disfavoring decisions are attributed to discrimination with greater
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likelihood than favoring decisions. The results of Study 5 clearly place the effect in the
standard application stage rather than in the attribution processing stage; it reflects
observers’ bias to grant rather than deny a pay raise when in doubt. More generally, the
present results are consistent with the novel interpretation that similar effects of harm
reported in the wider literature may not purely reflect effects on attributional processes
per se, but may, at least partly, reflect an overall tendency towards magnanimity in

determining a just decision.

Harm and Victim Gender Interact in Response Bias, but Not in

Sensitivity, Through Contingency-Based and Prototype-Based Components

In addition, a robust two-way interaction consistently emerged between panel
decision and employee gender in response bias. Across our experiments, we produced
strong evidence for a contingency-based component and a prototype-based component
jointly shaping this interaction. The contingency-based component reflects learning of
contingencies through exposure to the actual decisions, whereas the prototype-based
component reflects responses under uncertainty guided by culturally shared prototypes
on how gender discrimination manifests in corporate pay raise decisions. The mediation
of victim prototypicality effects through response bias is in line with theoretical
arguments and speculation by Heineck and Deutsch (2025)) and Inman and Baron
(1996)).

Moreover, the contingency-based component depends on the presence of a
prototype-based component: Contingencies only affected observers’ judgments when
existing prototypes suggested that certain contingencies might be present, as found in
Study 4. This pattern suggests that prototypical expectations guided attention to
critical patterns in observed decisions, enabling the learning process underlying the
contingency-based contribution.

This attentional guidance by prototypes also adds plausibility to the idea that
prototype-consistent decisions (women being denied a pay raise and men being granted
one) might receive especially attentive and careful scrutiny, leading to an interaction

between panel decision and employee gender in sensitivity. Study 3 was designed to
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permit a test of this interaction, but found no evidence for it, contrary to Inman’s
(2001) speculation about prototypical expectations shaping sensitivity.

Turning to the decomposition in terms of standard application and attributional
processing, the interaction could be caused by participants holding male versus female
employees to different standards in standard application. Alternatively, the interaction
could be caused by participants’ contingency-based or prototype-based beliefs about
which cases are likely biased — beliefs that guide and shape attributional processing.
Contrary to the main effect of harm, this interaction clearly has its origin in the stage of
attributional processing rather than in standard application and thus, attributional
processing reflects culturally-shared prototypes of discrimination (via prototype-based

response bias) and learned contingencies (via contingency-based response bias).
Observer Gender Differences in Response Bias and Sensitivity?

In the present studies, only mixed evidence emerged for the ideas reviewed in the
Introduction that women, as members of the lower-status group, might have a more
liberal response bias and/or stronger sensitivity than men. The expected gender
difference in response bias appeared in Study 3, but not in Study 1 and 2. In a joint
analysis of Studies 1 to 3, the effect was also significant and not moderated by condition.

Regarding sensitivity, men were consistently found to be somewhat more
sensitive than women. We ruled out explanations for this unexpected finding in terms
of speed-accuracy trade-offs and differential threat experienced by men and women.
Furthermore, demographic differences between the male and female samples did not
contribute to this effect (see the Online Appendix).

An additional plausible explanation raised by reviewers was that (White) men,
as prototypical perpetrators in the context of discrimination, may be particularly
vigilant for cues for discrimination out of concern about appearing biased themselves,
which could increase sensitivity. Although this is a plausible possibility, it encounters
similar difficulties as the speed-accuracy hypothesis and the explanation in terms of
differential threat: Increased vigilance and caution in male participants would suggest

longer response times. However, as exemplified in Study 1, male participants’ response
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times were descriptively faster than those of female participants (see Study 1). This
difference was significant in a joint response time analysis of all studies

(F(1,1694) = 13.61, p < .001, 77% = .008; see the Online Appendix for details), strongly
contradicting the speed-accuracy hypothesis. In addition, this sensitivity difference is
not significantly reduced in the placement condition, which implemented a context
where male participants are no more prototypical perpetrators than female participants.
Thus, although the present pattern of results does not rule out this account, it does
reduce its plausibility.

Another possibility is that the participant gender difference in sensitivity
indicates a genuine population difference in women’s and men’s ability to accurately
judge cases in the Bias Detection Task (regardless of context and threat), reflecting
gender differences in cognitive processes required for this task. Although such gender
differences in higher cognition tend to be small and relatively rare (Hyde, [2014)),
research suggests a robust advantage for men in visuospatial skills (Hyde, 2014; Kheloui
et al., 2023} Linn & Petersen, [1985)). Because the employees’ scores in the Bias
Detection Task were visually indicated by spatial position (see, for example, Figure ,
visuospatial skills may be required to integrate employees’ scores in the Bias Detection
Task. Our results neither contradict nor confirm such an account. However, as
elaborated throughout this manuscript, the sensitivity difference may instead plausibly
reflect selection bias, which is why we are hesitant to interpret this finding in terms of a
true difference between the populations of men and women. The selection-bias account
also suggests caution in interpreting the response-bias difference between men and
women.

More broadly, our exploration of explanations for the sensitivity difference
underlines cautionary remarks from the methodological literature (e.g., Shadish et al.,
2002)) regarding the interpretation of main effects of participants’ social group
membership: Common recruitment procedures, especially self-selection, can introduce
selection biases that are generally difficult to rule out and may provide plausible

alternative explanations for such effects.
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Limitations and Constraints on Generality

The present research contributes to theoretical analyses of attributions to
discrimination by introducing two decompositions: One based on SDT, distinguishing
between sensitivity and response bias (based on Barrett & Swims, 1998, influential
conceptualization), and the other one in terms of processing stages, standard
application and attributional processing (based on Major et al., 2002). Like any causal
analysis, both decompositions rest on assumptions that can be questioned and that
future work might examine critically. As a mathematical model, SDT relies on auxiliary
distributional assumptions that may not be met — in this case, the prevalent assumption
of Gaussian signal and noise distributions with equal variance. To ensure that our
pattern of results is not contingent on this common, yet arbitrary assumption, we
conducted robustness analyses with alternative distributional assumptions (i.e., logistic,
Gumbel-Min or Gumbel-Max evidence distributions). Our pattern of results — that is,
the effects of harm, victim prototypicality and the reported moderation through the
experimental conditions on response bias and the consistent participant gender
difference in sensitivity — remained consistent across all implemented distributions (see
the Online Appendix for a more detailed description of these analyses). These
convergent findings substantially increase our confidence that our conclusions reflect
genuine psychological phenomena rather than artifacts of modeling choices.
Nevertheless, further validation of the model as a measurement tool would strengthen
the validity of specific (distributional) assumptions and obviate the requirement of
robustness across different assumptions (Klauer, [2024)).

The second decomposition follows a time-honored subtraction logic, pioneered by
Donders (1868)). According to this logic, we can “subtract” the outcome of the
judgment bias task - which assesses standard application — from the outcome of the
Bias Detection Task — which assesses the combination of standard application and
attributional processing — to isolate the contribution by attributional processing. This
rests on the assumption of “pure insertion” (e.g., Ulrich et al., [1999)), namely that an

additional process (i.e., attributional processing) can be combined with another process
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(i.e., standard application) in a new task without altering the first process. Again, this
assumption can be questioned. Therefore, we interpreted the results cautiously, as
suggestive of novel alternative interpretations, rather than conclusive evidence, of effects
that are conventionally construed as effects on attributional processing. More generally,
this analysis highlights the role of differential standards which, in addition to
attributional processes, may contribute to observed effects in attributions to
discrimination.

Regarding the generality of our findings, it is important to note that the present
work was only a first step towards unlocking the full potential of SDT for studying
attributions to discrimination. Consequently, the generality of the present research is
also limited in many ways. First, we examined only one kind of bias within a specific
context: gender bias in corporate pay raise (and placement) decisions. We also held
ethnicity constant by presenting only portraits of White people to a sample of only
White participants. These decisions partly reflect our desire to enhance statistical and
internal validity (Shadish et al., 2002) by limiting the heterogeneity of the materials and
participant sample. These methodological decisions necessarily restrict the
generalizability of our findings. At the same time, they also reflect our belief that
generalizability may be limited for factual rather than only methodological reasons:
The pattern of effects might be different in different arenas. For example, differences in
perceptions of sexism between men and women are often small (Barreto & Ellemers,
2015), whereas White and Black people perceive racism differently (for a review, see
Carter and Murphy, 2015)).

Furthermore, evaluative contexts can differ substantially in the kind of available
information, the ambiguity of decision criteria, and the perceived stakes of outcomes.
For example, pay raise decisions are often based primarily on evaluations of past
performance, whereas hiring decisions or university admissions are more strongly
oriented toward predicting future success and potential. These differences may involve
partly distinct psychological processes and may therefore map differently onto

sensitivity and response bias. As a result, attributions to bias in pay raise decisions may
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not necessarily generalize straightforwardly to other contexts. For such reasons, we
believe that attributions to gender bias in ethnically heterogeneous samples involving
employees of different ethnicities, attributions to racial bias, and intersectional effects,
as well as applications to other evaluative and interpersonal contexts deserve additional
SDT studies in their own right. These extensions, along with several others that we

highlight below, open a broad agenda for future research with the Bias Detection Task.
Future Research Directions

Elaborating on this line of thought, future research might examine how the
structure of the decision context itself shapes sensitivity and response bias. In the
present studies, participants evaluated corporate pay raise and placement decisions in
contexts in which positive outcomes were common. However, many real-world
evaluative settings —- such as highly selective university admissions, hiring decisions, or
competitive scholarship allocations — involve much lower base rates of positive
outcomes, which may alter assumptions about what constitutes a fair decision and
produce different response tendencies.

Similarly, future studies could investigate the role of prior beliefs about
discrimination within a given institution or context. Participants may not only rely on
the information presented in the task itself, but also on assumptions about how likely a
particular company, organization, or social environment is to discriminate (e.g., Heineck
& Deutsch, 2024; O’Brien et al., 2008; Ruggiero & Taylor, [1997). Such beliefs could
influence response bias independently of participants’ actual ability to distinguish
discriminatory from non-discriminatory decisions. Manipulating organizational
reputation or providing information about the prevalence of past discrimination may
therefore help clarify how contextual expectations shape attributions to discrimination.

It is also possible to manipulate the history of past discrimination at the trial
level, as an alternative or additional way to provide cues for possible discrimination: In
everyday life and in studies of attributions to discrimination, cues to possible
discrimination often involve decisions or treatments that are unfair. Alternatively (or

additionally), cues to possible discrimination could involve information on a history of
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biased decisions. For instance, the Bias Detection Task could be modified such that the
presented cases show decisions by different decision makers, whose history of prior
decisions is presented to participants (i.e., information equivalent to that tabulated in
Table 2). Noise trials would present a decision history showing no contingency on
gender (in studies of gender discrimination), whereas signal trials would present a
history showing such a contingency. The strength of this evidence could be manipulated
via the number of prior decisions available for a given decision maker, the magnitude of
that decision maker’s contingency, or both.

A different question concerns the malleability of observers’ sensitivity. In the
present studies, our manipulations more readily shifted participants’ response bias than
their ability to accurately discriminate biased from unbiased decisions. This pattern
may partly reflect characteristics of the task and the incentives under which
participants operated. Future research could therefore examine the boundary conditions
of this finding — for example, whether it remains robust when accurate judgments are
rewarded, accountability pressures are introduced, or lay participants are compared
with trained professionals whose real-world roles depend on accurate evaluations.

Finally, the Bias Detection Task also offers a fitting framework for studying
individual differences in attributions to discrimination. Variables such as self-esteem
(Major et al., 2003) and ideological beliefs about the prevalence and severity of
discrimination (Major et al., 2007; see also Miller and Saucier, 2018) have been shown
to be associated with the frequency with which individuals attribute to discrimination.
The Bias Detection Task can help determine whether such associations reflect

individual differences in response bias, sensitivity, or both.
Theoretical and Practical Implications

Based on the discussion of the present findings, we can return to the potential
theoretical and practical implications proposed in the introduction and address them in
light of the evidence. Regarding the differentiation between response bias and
sensitivity, across all studies we found response bias to be more malleable than

sensitivity, with stronger and more diverse effects for the former compared to the latter.
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This finding is perhaps unsurprising, given that response biases are partly shaped by
observers’ response strategies, expectations and goals which are, to some extent, under
the observers’ control. In contrast, sensitivity turned out to be less strongly affected
and, as a measure of ability, may generally be less malleable.

For applied efforts to improve the detection of discrimination, this pattern of
results is both good and bad news. On the one hand, response bias is responsible for
systematic biases in attributions to discrimination and is also likely to be malleable
under remedial training and awareness-raising initiatives. However, on the other hand,
the silver bullet in improving the detection of discrimination is not adapting response
bias, but rather increasing sensitivity. Increasing sensitivity simultaneously reduces both
types of possible errors, misses, and false alarms. In contrast, changes in response bias
always decrease one type of error at the expense of increasing the other (see Figure |1f).

Returning to theoretical implications, our findings regarding the decision stages
in attributions to discrimination revealed a more differentiated pattern: the effect of
harm originates in standard application, whereas the interaction between harm and
employee gender emerges in attributional processing. These results underline the
sometimes overlooked role of the first component of Major et al’s (2002)
two-components view of attribution to discrimination: Standard application — the
determination of what a just or fair decision would be in the observed context — can be
the source of downstream effects on attributions to discrimination, rather than
attributional processing proper. Taken together, we hope that the Bias Detection Task
and the analytical framework demonstrated here will prove useful for future research

aimed at understanding, and ultimately improving the detection of discrimination.
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