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A B S T R A C T

Despite evidence to the contrary, people have a need to represent the world as a just and fair place where
prosocial behaviour is rewarded and negative acts are punished. This cognitive bias is termed the Belief in a Just
World (BJW). Previous research assumes the BJW to be symmetrical, i.e., one believes to the same extent that a
negative action will be punished and that negative events in one's life are punishments for previous negative
actions. Similarly, good deeds are expected to be rewarded and positive events are interpreted as rewards for
previous positive actions. The present work tests this symmetry assumption. We show multiple asymmetries in
the way people endorse positive and negative BJW statements for the past and the future that concern the self or
other people. The results are discussed in terms of the interaction of BJW with other cognitive biases.

1. Introduction

1.1. The belief in a just world

The belief in a just world (BJW) is a cognitive pattern of re-
presenting the world as fair, in which one is rewarded for positive ac-
tions and punished for negative ones (Furnham, 2003; Furnham &
Procter, 1989; Lerner, 1980; Lerner & Miller, 1978). Across cultures,
people have an intrinsic bias to believe that good things happen to good
people and bad things to bad people (Dalbert & Katona-Sallay, 1996;
Dalbert & Yamauchi, 1994; Furnham, 1993; Joseph & Stringer, 1998).
Caution, hard work and ability are expected to be rewarded and the
opposite to be punished (Furnhaml & Procter, 1992). BJW is thought to
serve an adaptive function, allowing one to perceive one's environment
as orderly and stable and thus engage in long-term planning (Lerner &
Miller, 1978). Lerner (1980) proposed that when this worldview is
threatened, people have a need to restore justice cognitively. For ex-
ample, participants would blame innocent victims for their fate when
they have no means of helping them (Aguiar, Vala, Correia & Pereira,
2008; Correia, Vala & Aguiar, 2007; Furnham & Gunter, 1984; Kleinke
& Meyer, 1990; Landström, Strömwall & Alfredsson, 2016; Vonderhaar
& Carmody, 2015; Wyer, Bodenhausen & Gorman, 1985). Conversely,
participants would attribute overly positive characteristics to someone
who is presented as successful, even when they know the success was
entirely due to luck (Hafer & Sutton, 2016; Kay, Jost & Young, 2005).

Throughout different experimental and theoretical works, a parti-
cular symmetry has been assumed for the BJW, quoting Lerner's

original definition (Lerner, 1965). Thus, for both positive and negative
events, it has been assumed that individuals believe people not only get
what they deserve but also deserve what they get (Armstrong, 2019;
Donat, Wolgast & Dalbert, 2018; Fetchenhauer, Jacobs & Belschak,
2005; Hayes, Lorenz & Bell, 2013; Lerner & Miller, 1978;
Nudelman, 2013; Otto & Dalbert, 2005; Schindler, Wenzel, Dobiosch &
Reinhard, 2019; Westfall, Millar & Lovitt, 2019). That is, a negative
deed is expected to be somehow punished, and a negative event in
someone's life is interpreted as punishment for some previous misdeed.
And, similarly, a positive act is expected to be rewarded, and positive
events occur as rewards for past remarkable behaviour. Two types of
symmetry are assumed here: that for positive and negative acts/events,
and for events in the future and the past.

Importantly, previous work in such domains as belief updating,
memory, reasoning and decision-making has shown that these pro-
cesses are largely asymmetric and are influenced by context. Valence of
information (i.e. positive/negative), future versus past events and re-
lation to the self versus others have all been shown to lead to asym-
metric processing. Whether BJW remains immune to such influences of
context has not been previously tested.

In the present manuscript we test the BJW symmetry assumption.
We asked participants whether they feel there is a connection between
their positive/negative actions and positive/negative events in their
life, and compared whether this connection was perceived similarly for
positive and negative events for the past and the future and for the
participants themselves as opposed to other people. We used an abstract
framing: e.g. “Imagine you did something good (i.e. a good deed). What
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do you feel is the probability that, as a result, something good is going
to happen to you?”.

1.2. Just desserts

The general symmetry assumption stems from a cognitive organi-
sation theory advocated by Abelson and Reich in 1969 (Abelson &
Reich, 1969). It stipulates that information in memory is organised into
so-called ‘implicational molecules’, i.e., sets of strongly-associated
propositions that become bound together through their frequent co-
occurrence (Abelson et al., 1968; Kruglanski, 2013). For example, the
propositions [John smokes; John has (will get) lung cancer] may con-
stitute an implicational molecule. Abelson and Reich postulate, that if
an individual holds all but one belief in a molecule, the missing belief
will be inferred. This inferential process is also thought to work bidir-
ectionally (Smith, 1982). Thus, the theory predicts that if I know that
John smokes, I will hold the belief that he will get lung cancer, and vice
versa: knowing that someone has lung cancer will lead to the inference
that person is a smoker. The BJW is also thought to constitute such an
implicational molecule – a just desserts molecule: e.g. [A person who
has done a bad deed will experience misfortune] and [A person who has
experienced misfortune has done something bad] (Wyer &
Carlston, 2018; Wyer & Albarracín, 2005; Wyer, 2019).

1.3. Information availability and ease of processing

A first caveat to this theory comes from reasoning research. The
above bidirectionality prediction does not specify whether the two in-
ferences have equal strength. Indeed, while 80% of all lung cancers are
caused by smoking, one has only a 10% chance of getting lung cancer as
a smoker, for example (Brennan et al., 2006; Shopland, Eyre &
Peachacek, 1991). Thus, in one direction the causal/frequency con-
nection between the elements in the molecule is stronger than in the
other. It is possible then that I will more readily infer that John is a
smoker upon learning that he has lung cancer, than think that he will be
getting the disease when seeing him with a cigarette.

Such differences in availability of information on a particular topic
have previously been shown to affect beliefs and reasoning. Statements
are more easily recalled and accepted as true when they are accom-
panied by and ease-of-retrieval feeling (Oppenheimer, 2008;
Weingarten & Hutchinson, 2018). Thus, people are more likely to en-
dorse a logically valid syllogism when they can spontaneously think of
few vs many disabling conditions (Bonnefond, Kaliuzhna, Van der
Henst & De Neys, 2014; Cummins, 1995). For example, the conditional
“If a candle is burning, then it will melt” would more readily be judged
as true than the conditional “If John studies for an exam, then he will
pass”, as multiple events could potentially prevent John from passing,
such as the test being too difficult, oversleeping, or dying from lung
cancer in between. Linking this research to BJW, one could hypothesise
that the availability of memories about one's past good and bad beha-
viour and ease of imagining future punishment/reward could affect the
symmetry of people's BJW.

1.4. Asymmetry in processing of positive and negative information

In terms of positive and negative BJW, asymmetries have been re-
ported in the way we process positive and negative information. A
considerable body of literature converges to show that negative events
have a stronger impact on a person across several levels of processing.
That is, bad events elicit stronger affective reactions, more thorough
cognitive processing and longer-lasting effects (reviewed
Baumeister, Bratslavsky, Finkenauer & Vohs, 2001; Taylor, 1991). On
the other hand, people spontaneously recall more positive than nega-
tive events (Berntsen, Rubin & Siegler, 2011; Seidlitz & Diener, 1993;
Walker, Skowronski & Thompson, 2003) as well as positive feedback
over negative feedback (Baumeister & Cairns, 1992; Mischel, Ebbesen &

Zeiss, 1976), and positive memories contain more details than do ne-
gative or neutral memories (D'Argembeau, Comblain & Van der Linden,
2003). In addition, people are more inclined to self-attribute positive
but not negative behaviour, due to a self-serving bias that preserves
self-esteem (reviewed in Bradley, 1978; Mezulis, Abramson, Hyde &
Hankin, 2004). It is then possible that people are more inclined to make
the prospective link between a negative action and punishment, than to
retrospectively interpret a negative event as punishment – something
that would require remembering negative acts. Similarly, an action –
reward connection might be more readily made than an action – pun-
ishment connection due to a self-serving bias.

1.5. Asymmetry in processing future and past events

Linked to the asymmetry in processing valence information is the
way we treat past versus future events. One bias in such processing is
the optimism bias, whereby people overestimate the likelihood of good
events occurring in the future and underestimate the probability of bad
events (reviewed in Sharot (2011). Likewise, people often predict future
positive events based on particularly salient, but not representative,
past positive events (Morewedge, Gilbert & Wilson, 2005). Also, re-
membered past memories are richer in perceptual and contextual detail
than are imagined future events (D'Argembeau & Van der Linden, 2004;
Johnson, Foley, Suengas & Raye, 1988). Due to their constructive
nature, imagining future events may require more cognitive effort than
remembering past events (Schacter & Addis, 2007; Szpunar, Watson &
McDermott, 2007).

Consequently, the link between positive behaviour and reward
might be easier to construct than that between a negative act and
punishment, due to the optimism bias. In addition, the prospective link
between an action and a consequence (i.e., do something and get re-
warded/punished) could be more difficult to envisage than between an
event and its possible reasons (i.e., interpret a positive/negative event
in one's life as reward/punishment for a previous act), as recollection
offers more detail than imagination.

1.6. BJW asymmetries

Asymmetries have also been shown within the BJW itself. Indeed,
different cognitive processes seem to underlie the belief that the world
is just for oneself, and the belief that the world is just for others (general
vs personal BJW, or self vs other BJW (Bartholomaeus & Strelan, 2019;
Lipkusa, Dalbert & Siegler, 1996; Schindler et al., 2019;
Wenzel, Schindler & Reinhard, 2017). Similarly, believing in ultimate
and immanent justice represents differential aspects of the BJW
(Maes et al., 1998). Additionally, people with different personality
traits can believe that the world is just, unjust, or a-just (i.e., neither just
nor unjust) (Furnham, 1985). Finally, it is possible to have BJW beliefs
in one domain (e.g., the personal domain), but not others (e.g., the
interpersonal and socio-political domains) (Furnhaml & Procter, 1992).

Thus the assumed symmetry in the BJW cannot be taken for
granted, as multiple pieces of evidence converge to indicate imbalances
and biases in the cognitive processes implicated in the BJW.

In the present study, we explored the symmetry in the BJW.
Specifically, we asked whether people believe to the same degree that:

a) Positive deeds will be rewarded, and a positive event is a result of
some previous positive act (i.e. a positive event is interpreted as
reward)

b) Negative deeds will be punished, and a negative event is interpreted
as a result of some previous negative act (i.e. negative events are
interpreted as punishment)

c) Positive and negative acts will have consequences
d) Positive and negative events are the results of previous actions

In four tasks, we examined this BJW symmetry for the self and
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others, in terms of perceived probability or deservingness of certain
events and using abstract questions as well as situation vignettes.

2. Materials and methods

All surveys were run in 2017 on Amazon Mechanical Turk (MTurk,
for a payment equivalent of $20AUD/hour) and were approved by the
University's Ethics Committee. Sample size was calculated using
G*Power (Faul, Erdfelder, Lang & Buchner, 2007), for an intermediate
effect size of 0.3, yielding a sample of 225 participants. MTurk is an
open online platform, extensively used in psychology research, that
allows constituting large sample sizes in short periods of time
(Buhrmester, Kwang & Gosling, 2011; Goodman, Cryder & Cheema,
2013). “Requesters” (i.e. researchers) post tasks that can be completed
online by “workers” (i.e. participants) for a given pay. We gave a broad
description of the tasks in order to limit self-selection (Hauser, Paolacci
& Chandler, 2018): “Give us your opinion about our products”. We
restricted the desired “worker” location to the US. We indicated the
eligibility for participation age as 18–70yo. Once participants chose the
task, they were shown the informed consent screen; proceeding beyond
this first screen indicated their consent to participate. Individual in-
structions to the surveys can be found below.

3. Statistical analysis

For all survey results we first ran omnibus ANOVAs and then per-
formed t-test comparisons between relevant pairs of questions, ad-
justing the alpha level in accordance with the number of planned
comparisons.

4. Experiment 1. Symmetry of BJW for self

Two surveys of the same structure were conducted, one testing for
probability of events occurring in one's life (Survey 1a) and one for the
deservingness of such events (Survey 1b). We analyse symmetry of BJW
within the surveys as well as between them.

4.1. Participants

255 participants took part in each survey. Survey 1a (probability
judgement): mean age = 33.27yo (SD= 10.7), 133 males/122 females;
Survey 1b (deservingness judgement): mean age = 34.63yo
(SD = 10.2), 148 males/107 females.

4.2. Design

4.2.1. Survey 1a: Probability judgements
Participants were asked about their age and gender and then re-

ceived the following instructions: “You will be asked a couple of
questions concerning your intuitions about why certain life events
happen. Please give each question a thought and base your answer on
what you feel is true.” They then answered 6 questions, in a random
order, framed in terms of the probability of positive or negative events
happening to them. The questions were as follows:

1 Imagine you did something good (i.e. a good deed).
What do you feel is the probability that, as a result, something good
is going to happen to you (i.e. a pleasant life event)? (prospective
positive)

2 Imagine something good happened to you (i.e. a pleasant life event).
What do you feel is the probability that it is because you have done
something good before (i.e. a good deed)? (retrospective positive)

3 Imagine you did something bad (i.e. a bad deed).
What do you feel is the probability that, as a result, something bad is
going to happen to you (i.e. an adverse life event)? (prospective
negative)

4 Imagine something bad happened to you (i.e. an adverse life event).
What do you feel is the probability that it is because you have done
something bad before (i.e. a bad deed)? (retrospective negative)

5 What do you feel is the probability that something bad is going to
happen to you (i.e. an adverse life event)? (baseline negative)

6 What do you feel is the probability that something good is going to
happen to you (i.e. a pleasant life event)? (baseline positive)

Questions 1 and 2 were expected to tap into symmetry judgements
for positive events; questions 3 and 4 – into symmetry for negative
events. Questions 5 and 6 were employed as baseline questions. We
shall term questions 1 and 3 “prospective questions” and questions 2
and 4 – “retrospective questions”. All questions were answered on a
horizontal visual-analogue scale (VAS) with only the lateral anchors
(“not at all” and “very much”).

Participants then answered a final question: “Do you believe in
God?” on a VAS from “no” to “yes”. The question was included to assess
the relationship between participants’ BJW and their religious beliefs.

4.2.2. Survey 1b: Deservingness judgements
The design of survey 2 was identical to Survey 1. The only differ-

ence was the phrasing of the 6 target questions, which now were
worded in terms of participants’ deservingness of positive or negative
life events. The 6 questions were as follows:

1 Imagine you did something good (i.e. a good deed).
How much do you feel that, as a result, you deserve something good
to happen to you (i.e. a pleasant life event)?

2 Imagine something good happened to you (i.e. a pleasant life event).
How much do you feel you deserve it, if you have done something
good before (i.e. a good deed)?

3 Imagine you did something bad (i.e. a bad deed).
How much do you feel that, as a result, you deserve something bad
to happen to you (i.e. an adverse life event)?

4 Imagine something bad happened to you (i.e. an adverse life event).
How much do you feel you deserve it, if you have done something
bad before (i.e. a bad deed)?

5 How much do you feel you deserve something bad (i.e. an adverse
life event) to happen to you?

6 How much do you feel you deserve something good (i.e. a pleasant
life event) to happen to you?

5. Results. Experiment 1

Results are shown in Fig. 1. We first conducted a between subject
(group: probability vs deservingness) omnibus ANOVA with the 7
questions. There was a main effect of question (F(1, 253) = 65.9,
p < 0.0001, ηp2 = 0.12), a question*group interaction (F(1,
253) = 31.2, p < 0.0001, ηp2 = 0.058), but no main effect of group (F
(1, 253) = 0.48, p = 0.39, ηp2 = 0.001).

We further conducted the relevant comparisons using either within
or between-group t-tests and adapting the critical p-value accordingly.
Within each survey, five contrasts were conducted (p = 0.05/
5 = 0.01); between surveys, seven comparisons were conducted
(p = 0.05/7 = 0.007).

5.1. Survey 1a (probability)

Symmetry for positive beliefs
To test for symmetry of positive beliefs, we compared prospective

question 1 and retrospective question 2, this comparison did not survive
the significance threshold (t(254) = −2.1, p = 0.037, CI[−4.56,
−0.14], Cohen's d = −0.13).

Symmetry for negative beliefs
To test for symmetry of negative beliefs we compared prospective
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question 3 and retrospective question 4 (t(254) = 6.28, p < 0.0001, CI
[5.45, 10.4], Cohen's d = 0.39); participants scored lower on question
4.

Prospective symmetry (future)
To test for prospective symmetry between positive and negative

events, we compared prospective positive question 1 and prospective
negative question 3 (t(254) = 2.2, p = 0.029, CI[0.44, 7.9], Cohen's
d = 0.14 – this comparison did not survive the significance threshold).

Retrospective symmetry (past)
Similarly, to test for retrospective symmetry between positive and

negative events, we compared retrospective positive question 2 and
retrospective negative question 4 (t(254) = 5.02, p < 0.0001, CI[5.93,
13.6], Cohen's d = 0.32), participants scoring lower on negative
question 4.

Baseline symmetry for positive and negative events
Finally, to test for differences in how participants evaluated the

probability of positive vs negative events happening to them, we
compared baseline questions 5 and 6 (t(254) = −4.68, p < 0.0001, CI
[−16.5, −6.75], Cohen's d = −0.29).

5.2. Survey 1b (deservingness).

We conducted the same comparisons.

Symmetry for positive beliefs
Prospective positive question 1 was compared to retrospective po-

sitive question 2: t(254) = −2.93, p = 0.0037, CI[−6.51, −1.28],
Cohen's d = −0.18, participants giving a higher rating in the retro-
spective condition.

Symmetry for negative beliefs
Prospective negative question 3 was compared to retrospective ne-

gative question 4: t(254) = 5.6, p < 0.0001, CI[6.34, 13.2], Cohen's
d = 0.35.

Prospective symmetry (future)
Difference between positive and negative prospective questions –

question 1 vs question 3: t(254) = 3.96, p < 0.0001, CI[5.08, 15,1],
Cohen's d = 0.25.

Retrospective symmetry (past)
Difference between positive and negative retrospective questions –

question 2 vs question 3: t(254) = 8.77, p < 0.0001, CI[18.4, 29.1],
Cohen's d = 0.55.

Baseline symmetry for positive and negative events
Finally, the difference for deservingness rating for positive and ne-

gative events – baseline question 5 vs question 6: t(254) = −16.6,
p < 0.0001, CI[−48.2, −38], Cohen's d = −1.04.

Comparing Survey 1a and Survey 1b. Seven comparisons were con-
ducted comparing between each pair of questions. Significant differ-
ences were found between positive prospective questions 1 (t
(508) = −2.76, p = 0.006, CI[−11.8, −1.98], Cohen's d = −0.24)
positive retrospective questions 2 (t(508) = −5.27, p < 0.0001, CI
[−18, −8.24], Cohen's d = −0.47) and baseline negative event
question 5 (t(508) = 13.1, p < 0.0001, CI[25, 33.9], Cohen's
d = 1.16). The results for the other questions are as follows: negative
prospective questions 3: t(508) = −0.38, p = 0.7; negative retro-
spective questions 4: t(508) = 0.35, p = 0.73; baseline questions 6: t
(508) = −0.84, p = 0.4; questions 7 (belief in God): t(508) = 0.195,
p = 0.8.

We then correlated participants’ responses to question 7 (do you
believe in God?) with their answers to the other questions. For Survey
1a (probability), the belief in God positively and significantly correlated
with all the questions, except question 5, where a significant negative
correlation was found (p < 0.01, r = 0.38, r = 0.39, r = 0.18,
r = 0.26, r=−0.16 (at p < 0.05), and r = 0.27). For Survey 1b (de-
servingness), the belief in God positively and significantly correlated
with question 1, 2 and 6 (p < 0.01, r = 0.18, r = 0.29, r = 0.23 and
r = 0.23).

5.3. Summary. Experiment 1

We found that participants’ responses for positive events were
symmetrical in the probability Survey 1a, but that their scores were
higher for the retrospective question in the deservingness Survey 1b.
For negative events, we found an asymmetry in both surveys, where the
probability and deservingness of prospective questions were rated
higher than that of retrospective questions. For the deservingness
survey, ratings for positive questions were also higher than ratings for
negative questions; for the probability survey this was only true for the
retrospective questions. Also, higher ratings were given for positive
than for negative baseline questions.

6. Experiment 2. Context effects on symmetry of BJW for self

In Experiment 2 we tested whether participants’ responses were
affected by the valence of the questions they had to answer, i.e. whether
the presence of questions on negative life events affected participants’
judgements on the questions about positive life events, and vice versa.

Fig. 1. Results Experiment 1 (Self). The left panel represents the results of Survey 1a (framed in terms of probability); the right panel represents results of Survey 1b
(deservingness). Error bars represent standard errors. The bars with patterns represent significant comparisons between surveys for corresponding questions (see
Results). For both surveys, participants scored lower in negative retrospective questions than in negative prospective questions. This asymmetry was not found for
positive questions.
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6.1. Participants

250 participants took part in each survey. Survey 2a (positive):
mean age – 33.74yo (SD = 10.3), 163 males/87 females. Survey 2b
(negative): mean age – 35.08yo (SD = 10.7), 156 males/94 females.

6.2. Design

We ran two other surveys, Survey 2a including only the questions
about positive life events (questions 1,2,6 from Survey 1a), and Survey
2b – only the questions about the negative life events (questions 3,4,5
from Survey 1a). All questions were worded in terms of probability and
were identical to the questions in Experiment 1, Survey 1a. Participants
also answered the question about their belief in God.

6.3. Results. Experiment 2

A between subject ANOVA comparing the two surveys yielded a
significant main effect of question (F(1, 249) = 69.3, p < 0.0001,
ηp2 = 0.12), a group*question interaction (F(1, 249) = 12.42,
p < 0.0001, ηp2 = 0.024), and a main effect of group (F(249) = 20.5,
p < 0.0001, ηp2 = 0.04).

We further conducted the relevant comparisons using either within
or between-group t-tests and adapting the p-level accordingly. Within
each survey, one contrast was conducted; between surveys four com-
parisons were conducted. Fig. 2 shows the results.

Symmetry for positive beliefs
For positive target questions (Survey 2a) a significant difference

between the prospective and retrospective questions was found: t
(249) = 2.59, p = 0.01, CI[0.69, 5.06], Cohen's d = 0.16.

Symmetry for negative beliefs
Similarly, for negative questions (Survey 2b) a significant difference

was found: t(249) = 9.36, p < 0.0001, CI[11.5, 17.6], Cohen's
d = 0.59.

Prospective symmetry (future)
Between surveys, there was no difference between prospective po-

sitive and negative questions (t(498) = 1.14, p = 0.26, CI[−2.1, 7.91],
Cohen's d = 0.1).

Retrospective symmetry (past)
There was a significant difference between the retrospective

positive and negative questions (t(498) = 5.77, p < 0.0001, CI[9.61,
19.5], Cohen's d = 0.52).

Baseline symmetry for positive and negative events
As expected, there was a significant difference between positive and

negative baseline questions (t(498) = 4.47, p< 0.0001, CI[5.86, 15.1],
Cohen's d = 0.4).

Finally, between surveys there was no difference for the Belief in
God questions (t(498) = 0.96, p = 0.34, CI[−3.8, 11.1], Cohen's
d = 0.09). We then correlated participants’ responses with their belief
in God. For the positive Survey 2a, all responses correlated positively
and significantly with participants’ belief in God (p < 0.01, r = 0.35,
r = 0.35 and r = 0.23). For negative Survey 2b, only questions 1 and 2
correlated with the belief in God (p < 0.01, both r = 0.2).

6.4. Summary. Experiment 2

The results of Experiment 2 mirror the results of Experiment 1. We
find a pronounced asymmetry for negative events and a modest
asymmetry for positive events, meaning that the negative asymmetry
finding is robust and is not influenced by the context of the questions.
Participants also gave higher scores in the positive retrospective ques-
tion as compared to the negative retrospective question.

7. Experiment 3. Symmetry of BJW for other

7.1. Participants

252 participants took part in each survey. Survey 1c: mean
age = 32.87yo (SD = 9.68), 165 males/87 females. Survey 2c: mean
age = 33.84yo (SD = 10.3), 150 males/102 females.

7.2. Design

We conducted two surveys that were identical in design to the
surveys in Experiment 1, except for the questions being phrased in
terms of events happening to an average person.

The questions in Survey 3a (probability) were as follows:

1 Imagine somebody did something good (i.e. a good deed).
What do you feel is the probability that, as a result, something good
is going to happen to this person (i.e. a pleasant life event)?

2 Imagine something good happened to some person (i.e. a pleasant
life event).

Fig. 2. Results Experiment 2 (Context). The left panel represents results from Survey 2a (only positive questions); the right panel represents results from Survey 2b
(only negative questions). Error bars represent standard errors. The bars with patterns represent significant comparisons between surveys for corresponding questions
(see Results). For both surveys we found that participants gave lower ratings for the retrospective questions (though this difference was smaller for the positive
survey).
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What do you feel is the probability that it is because this person has
done something good before (i.e. a good deed)?

3 Imagine somebody did something bad (i.e. a bad deed).
What do you feel is the probability that, as a result, something bad is
going to happen to this person (i.e. an adverse life event)?

4 Imagine something bad happened to some person (i.e. an adverse
life event).
What do you feel is the probability that it is because this person has
done something bad before (i.e. a bad deed)?

5 What do you feel is the probability that something bad is going to
happen to an average person (i.e. an adverse life event)?

6 What do you feel is the probability that something good is going to
happen to an average person (i.e. a pleasant life event)?

The questions in Survey 3b (deservingness) were as follows:

1 Imagine somebody did something good (i.e. a good deed).
How much do you feel that, as a result, this person deserves
something good to happen to them (i.e. a pleasant life event)?

2 Imagine something good happened to some person (i.e. a pleasant
life event).
How much do you feel this person deserves it, if they have done
something good before (i.e. a good deed)?

3 Imagine somebody did something bad (i.e. a bad deed).
How much do you feel that, as a result, this person deserves
something bad to happen to them (i.e. an adverse life event)?

4 Imagine something bad happened to some person (i.e. an adverse
life event).
How much do you feel this person deserves it, if they have done
something bad before (i.e. a bad deed)?

5 How much do you feel an average person deserves something bad
(i.e. an adverse life event) to happen to them?

6 How much do you feel an average person deserves something good
(i.e. a pleasant life event) to happen to them?

8. Results. Experiment 3

Results are presented in Fig. 3. The same analysis as for Experiment
1 was run. The between group omnibus ANOVA with 7 questions
yielded a significant main effect of question (F(1, 251) = 108.06,
p < 0.0001, ηp2 = 0.18), a group*question interaction (F(1,
251) = 70.61, p< 0.0001, ηp2 = 0.12), and a significant main effect of
group (F(1, 251) = 10.71, p = 0.001, ηp2 = 0.02).

We further conducted the relevant comparisons using t-tests and
adapting the p-level accordingly. Within each survey, five contrasts
were conducted; between surveys seven comparisons were conducted.

8.1. Survey 3a (probability)

Symmetry for positive beliefs
We compared prospective positive question 1 and retrospective

positive question 2; participants scored higher on the prospective
question 1 (t(251) = 2.73, p = 0.0067, CI[0.85, 5.25], Cohen's
d = 0.17).

Symmetry for negative beliefs
We compared prospective negative question 3 and retrospective

negative question 4 (t(251) = 3,9, p < 0.00012, CI[2.66, 8.10],
Cohen's d = 0.25), participants scoring lower on question 4.

Prospective symmetry (future)
We compared the two prospective questions 1 (positive) and 3

(negative) (t(251) = 4.18, p < 0.0001, CI[3.15, 8.77], Cohen's
d = 0.26). The negative question scoring lower than the positive.

Retrospective symmetry (past)
We next compared the two retrospective questions 2 (positive) and

4 (negative) (t(251) = 6.05, p < 0.0001, CI[5.59, 11], Cohen's
d = 0.38), the negative question again scoring lower than the positive.

Baseline symmetry for positive and negative events
Participants also scored higher on question 6 (baseline good) than

question 5 (baseline bad) (t(251) = −3.24, p = 0.0013, CI[−7.53,
−1.84], Cohen's d = −0.2).

8.2. Survey 3b (deservingness)

Symmetry for positive beliefs
For positive belief symmetry, comparing question 1 to 2, failed to

reach the conventional level of significance: t(251) = 1.69, p = 0.093,
CI[−0.36, 4.58], Cohen's d = 0.1.

Symmetry for negative beliefs
For negative belief symmetry (comparing question 3 to question 4)

participants gave a significantly lower estimate on retrospective ques-
tion 4: t(251) = 5.53, p < 0.0001, CI[5.93, 12.5], Cohen's d = 0.35.

Prospective symmetry (future)
There was a significant difference when comparing the positive

prospective question 1 to the negative prospective question 3: t
(251) = 10.8, p < 0.0001, CI[19.3, 27.9], Cohen's d = 0–68, partici-
pants giving a lower score on the negative question 3.

Fig. 3. Results Experiment 3 (Other). The left panel represents the results of Survey 3a (framed in terms of probability); the right panel represents results of Survey 3b
(deservingness). Error bars represent standard errors. The bars with patterns represent significant comparisons between surveys for corresponding questions (see
Results). Similarly to Experiment 1, we find participants gave lower ratings for negative retrospective questions than for negative prospective questions. No such
difference was found for positive questions.
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Retrospective symmetry (past)
There was a significant difference when comparing positive retro-

spective question 2 and negative retrospective question 4: t
(251) = 14.3, p < 0.0001, CI[26.5, 35], Cohen's d = 0.9, with lower
scores for negative question 4.

Baseline symmetry for positive and negative events
There was a significant difference between the deservingness esti-

mates for baseline positive and negative events, participants scoring
lower on negative question 5: t(251) = 22.5, p < 0.0001, CI[46.2, 55],
Cohen's d = 1.42.

Comparing Survey 3a and 3b. Seven comparisons were conducted
comparing between each pair of questions. Significant differences were
found between prospective positive questions 1 (t(502) = −10,
p < 0.0001, CI[−24.9, −16.7], Cohen's d = −0.89) and retrospective
positive questions 2 (t(502) = −10.3, p < 0.0001, CI[−25.9, 17.6],
Cohen's d = −0.91), participants’ scores being higher in the deserv-
ingness survey. No differences were found when comparing negative
questions 3 & 4 between surveys (all p>0.2). For the baseline ques-
tions, there was a significant difference between scores for the prob-
ability and deservingness of negative events, questions 5 (t
(502) = 16.9, p < 0.0001, CI[29.1, 36.8], Cohen's d = 1.51, higher
score in the probability survey) and positive events, questions 6 (t
(502) = −6.72, p < 0.0001, CI[−16.7, −9.16], Cohen's d = −0.6,
higher scores in the deservingness survey). No differences were found in
the scores for the belief in God (questions 7, t(502) = −1.83,
p = 0.069, CI[−14.4, 0.52], Cohen's d = −0.16).

We further correlated participants’ scores on question 7 (do you
believe in God?) with the other questions for both surveys. In the
probability survey, significant positive correlations were found for all
questions except question 5 (p < 0.01: r = 0.34, r = 0.31, r = 0.17,
r = 0.15 (at p < 0.05) and r = 0.2). In the deservingness survey only
question 1 significantly and positively correlated with question 7
(p < 0.05, r = 0.15).

8.3. Summary. Experiment 3

The results of Experiment 3 are similar to those of Experiment 1.
Specifically, for both surveys we find an asymmetry between negative
prospective and negative retrospective questions, participants giving
higher ratings in the former. For positive questions, we found an
asymmetry only in the probability survey. For both surveys, partici-
pants gave higher scores in the positive as compared to the negative
questions.

9. Comparing experiment 1 (self) to experiment 3 (other)

We compared the results of Experiment 1 (Self) to the results of
Experiment 3 (other). A between subject ANOVA on the four surveys
yielded a significant interaction between questions, condition (prob-
ability vs deservingness) and group (self vs other): F(6, 505) = 3.67,
p = 0.001, ηp2 = 0.004 (all other main effects and interactions were
significant (all F > 4.89, all p < 0.027), except for the main effect of
condition (probability vs deservingness), p = 0.082). We then conducted
comparisons for each survey type: 7 comparisons comparing probability
self to probability other, and seven comparisons comparing deserv-
ingness self to deservingness other. For the probability surveys, no
significant differences were found (all p > 0.09). For the deservingness
survey, significant differences were found for positive questions 1 & 2,
participants in the other survey 2c giving higher ratings for both
questions (t(505) =−6.41, p< 0.0001, t(505) =−3.94, p< 0.0001).
A significant difference was also found for baseline positive event
question 6, again with higher scores in the other survey (t
(505) = −3.19, p = 0.0015). None of the other comparisons reached
significance (all p > 0.5).

10. Experiment 4. Symmetry of BJW for other – vignettes

10.1. Participants

214 participants took part in the survey. Mean age – 33.82
(SD = 10.5), 145 males/69 females.

10.2. Design

We first conducted a pre-test in order to obtain judgements of how
positive/negative some life events are. Participants (N = 10) judged
situations (e.g. get a promotion, make a racist remark) on a VAS ran-
ging from very negative to very positive. We then matched the situa-
tions so as their mean ratings were as close as possible (e.g. two events
judged positive to approximately the same extent) to obtain 6 condi-
tions for the main experiment:

Symmetry for positive events

1 Prospective: Julie mowed the old neighbour's lawn. Later she won
free cinema tickets

2 Retrospective: Roger won 100 dollars at the casino. Earlier he
helped repair a friend's car

Symmetry for negative events

3 Prospective: Linda made a racist remark. Later she fell and broke her
arm

4 Retrospective: Tom lost his phone. Earlier he made a sexist remark

Probability of negative events following positive events and vice versa

5 Ryan's bike broke. Later he received a puppy as a present
6 Nancy inherited a house. Later she had a car accident

For each vignette participants had to answer the question “What do
you feel is the probability that these two events are connected?” on a
VAS ranging from “not at all connected” to “very much connected”.
There were 5 vignettes per condition (see Appendix).

10.3. Results. Experiment 4

Fig. 4 summarises the results. We first averaged the scores for the
five vignettes in each condition and conducted an ANOVA on the 6
conditions, which yielded a significant main effect (F(213) = 32.63,
p < 0.0001, ηp2 = 0.13). We then conducted t-tests to compare be-
tween conditions.

Symmetry for positive beliefs
No difference was found between the positive prospective condition

1 and positive retrospective condition 2 (t(213) = −0.65, p = 0.52).

Symmetry for negative beliefs
A significant difference was found between negative prospective

condition 3 and retrospective condition 4, participants scoring lower in
the retrospective condition 4 (t(213) = 6.27, p < 0.0001, CI[3.94,
7.55], Cohen's d = 0.43).

Prospective symmetry (future)
Participants scored higher in the prospective negative condition 3

than in prospective positive condition 1 (t(213) = −6.67, p < 0.0001,
CI[−8.7, −4.73], Cohen's d = −0.46).

Retrospective symmetry (past)
No difference was found for retrospective positive condition 2 and

the retrospective negative condition 4 (t(213) = −0.95, p = 0.35).
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Finally, there was a significant difference between negative-to-po-
sitive condition 5 and positive-to-negative condition 6, ratings being
higher in condition 5 (t(213) = 4.27, p < 0.0001, CI[1.99, 5.39],
Cohen's d = 0.29).

Question 7 (do you believe in God?) correlated significantly and
positively with scores in conditions 1–4 (two-tailed Pearson correlation
at p < 0.01, r = 0.22, r = 0.21, r = 0.24, r = 0.2).

10.4. Summary. Experiment 4

Experiment 4 confirms the asymmetry between negative questions,
participants attributing higher probability to the prospective vignettes.
No asymmetry was found for positive questions.

11. Discussion

In the present paper we explored the symmetry of the Belief in a Just
World, summarised by the assertion that people not only get what they
deserve but also deserve what they get (Bartholomaeus & Strelan, 2019;
Hafer & Sutton, 2016; Lerner, 1965, 1980; Lerner & Miller, 1978; Sabag
& Schmitt, 2016; Schindler et al., 2019). In four surveys, we studied
BJW about positive and negative events in the past and in the future for
self and others.

One robust finding across all the surveys is the asymmetry between
negative prospective and retrospective questions. Thus, participants
more readily made the connection between doing a bad deed and get-
ting retribution than between a negative event in one's life and a pre-
vious bad deed. Previous research shows that recollected memories are
more detailed than imagined events (D'Argembeau & Van der
Linden, 2004; Johnson et al., 1988), and that imagining the future re-
quires a constructive and, possibly effortful, process (Schacter &
Addis, 2007; Szpunar et al., 2007). One could thus hypothesise that the
retrospective link would be easier to construct and we would observe
the opposite pattern. However, when making the prospective link (i.e.,
do a bad deed – be punished) one does not necessarily have to imagine
specific details for the future (i.e., what kind of punishment one would
incur as a result of a negative deed), thus no additional cognitive effort
is solicited. When in the retrospective condition, on the other hand, one
needs to make a link between a negative event and a specific negative
act that could have caused it (i.e. go through memories of one's

behaviour). It is then possible that the cognitive load of recollecting
instances of past behaviour and their differing accessibility resulted in
participants’ judging the retrospective condition as less plausible. In-
deed, as mentioned in the introduction, previous research shows that
ease of information retrieval and processing fluency lead to higher
statement endorsement and confidence in them (Bonnefond et al.,
2014; Cummins, 1995; Oppenheimer, 2008; Weingarten &
Hutchinson, 2018).

The retrospective/prospective asymmetry for negative events could
additionally reflect a self-serving bias. Previous research shows that
positive autobiographical memories are reported twice as often as ne-
gative autobiographical memories (Berntsen et al., 2011; Seidlitz &
Diener, 1993; Walker et al., 2003). This memory bias could result in a
representation of oneself as a positive person, making it difficult to
recollect (or imagine, as in our task) a negative deed in the past. Thus,
one would more readily concede that a negative deed could bring about
a negative event, than that negative events represent one's past negative
acts, as the person represents themselves as a good person. The impact
of the self-serving bias is particularly evident when comparing baseline
positive and negative questions (questions 5 & 6 in Experiment 1 & 3,
and questions 3 in Experiment 2). Indeed, participants rated the prob-
ability of positive events as higher than that of negative events, and this
distinction was even more pronounced when the questions were framed
in terms of deservingness – a result consistent with the optimism bias
(Sharot, 2011; Sharot & Garrett, 2016).

These interpretations, however, do not appear plausible for our
Experiment 4, where specific negative deeds and events were presented
to participants, precluding memory search, and we still observed the
same asymmetry. Similarly, Experiment 3 which tapped into BJW for
others, should not have triggered a self-serving bias. However, the
wording of the questions in Experiment 3 (“somebody”, “this person”)
might have led participants to include themselves in the interpretation,
engaging the self-serving bias (thus the only “clean” other BJW condi-
tion would be in Experiment 4). Similar ambiguity has been reported
for BJW-general vs BJW-self questionnaires, as the general BJW in-
cludes both oneself and other people (Bartholomaeus & Strelan, 2019;
Lipkusa et al., 1996; Wenzel et al., 2017).

The second result of the present experiments concerns the symmetry
between positive prospective and retrospective conditions. Similar to
the negative asymmetry, across experiments participants tended to give

Fig. 4. Results Experiment 4 (Vignettes). Error bars represent standard errors. As in previous experiments, participants gave lower ratings for vignettes that cor-
responded to the negative retrospective condition as compared to vignettes in the negative prospective condition. No difference was found between positive
prospective and retrospective conditions.
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higher scores in the prospective than in the retrospective condition.
This result, however, was less pronounced and consistent than for ne-
gative asymmetry: a significant difference in the mentioned direction
was only observed in Experiment 2 and 3. A similar explanation as for
the negative asymmetry could be invoked: the cognitive load of re-
trieving past instances of good behaviour that could be rewarded re-
sulted in lower endorsement ratings for the retrospective condition,
compared to the prospective condition. This result might be less pro-
nounced than for the negative questions because the self-serving bias is
not involved – that is, the questions did not provoke a need to foster a
positive image of oneself (Bradley, 1978; Mezulis et al., 2004).

The third asymmetry we observed showed that participants tended
to give higher scores for positive than negative statements (especially
retrospective questions), a result that could again be due to the self-
serving bias (i.e., the desire for a positive representation of oneself
(Bradley, 1978; Mezulis et al., 2004), as well as the optimism bias – the
overestimation of the probability of encountering positive events
(Morewedge et al., 2005; Sharot, 2011; Sharot & Garrett, 2016) and
biased recollection of positive events (Baumeister & Cairns, 1992;
Mischel et al., 1976; Seidlitz & Diener, 1993). Interestingly, this result
was absent in Experiment 4. We believe this result might highlight the
implicit (irrational, preconscious)/explicit (rational, conscious) dis-
tinction in the BJW literature. Lerner (1998) draws this distinction
emphasising that most adults do not actually believe that the world is
just, but have the need to reduce the anxiety of living in an un-
predictable world by re-establishing justice through cognitive scripts
(Lerner, 1998). Thus, when the impact of the self-serving bias (implicit
effect) is reduced (due to the use of situations not involving the self as
in our Experiment 4) it is the prospective negative situation (do a bad
deed – get punished) that is endorsed the most. In line with previous
studies showing increased cognitive processing and significance of ne-
gative events ( HYPERLINK \l "bib6" Baumeister et al., 2001 ), the
negative statements in Experiment 4 would thus appear more re-
presentative of the way participants perceive the world (i.e. as har-
bouring an increased probability for negative events).

Interestingly, the above asymmetries are represented in folk psy-
chology by the notion of “karma” (that appears to have a pre-
dominantly negative connotation) and prospectively formulated pro-
verbs (also appearing predominantly negative): he who digs a pit will
fall into it; old sins cast long shadows; you reap what you sow; before
you begin the journey of revenge, dig two graves; every man's sin falls
on his own head; harm set, harm get; what goes around comes around;
etc. It is unclear whether participants’ responses in our surveys were
driven by the exposure frequency to such sayings, resulting in higher
endorsement of similarly phrased prospective statements, or whether a
common mechanism explains the preference for prospective moral re-
presentations. Importantly, although previous research shows that
karma beliefs and BJW are distinct phenomena, it has also been re-
ported that karma beliefs were specifically associated with perceived
causality for negative events following bad behaviour ( HYPERLINK \l
"bib74" White, Norenzayan & Schaller, 2019 ), i.e. our prospective
condition. Although we did not explicitly measure karma beliefs in our
participants, this could explain why in this experiment they scored the
highest on this prospective condition.

Finally, the asymmetry for BJW between self and other is difficult to
interpret based on our results. Previous work shows a pronounced
asymmetry between self and other BJW, which relate to different as-
pects of behaviour and personality (Bartholomaeus & Strelan, 2019;
Lipkusa et al., 1996; Schindler et al., 2019; Wenzel et al., 2017). As
mentioned above, Experiment 3 might not be considered as solely re-
presenting judgements for other people, but also includes implicit
judgement about the self. Comparing Experiment 1 and Experiment 3,
we find that participants scored higher in Experiment 3 (other) in the
deservingness survey for positive prospective, retrospective and base-
line questions. Interestingly, Experiment 4, which we consider to be a
“cleaner” other condition, yielded the lowest endorsement rates for all

the questions, as compared to the other three experiments. This is
consistent with previous work that shows that participants report
higher scores for self BJW than for general BJW (reviewed in
Bartholomaeus & Strelan, 2019; Lipkusa et al., 1996; Wenzel et al.,
2017), meaning that self-relevant questions are endorsed to a higher
degree than questions concerning others.

In accordance with previous research, our results indicate an asso-
ciation between BJW and religiosity (Dalbert & Katona-Sallay, 1996;
Kunst, Bjorck & Tan, 2000; Szmajke, 1991; White et al., 2019): most
questions in our surveys positively correlated with the belief in God.
Disentangling the relationship between BJW and religiosity was not the
primary aim of the present research; however, it confirms the pre-
viously reported association between the two.

Our results yield several implications. First, the assumed symmetry
of the BJW, reported since Lerner first introduced the phenomenon, and
up to the most recent papers in 2019 (Armstrong, 2019; Schindler et al.,
2019; Westfall et al., 2019), does not hold. Participants appear to en-
dorse the prospective BJW “do -> get”more than the retrospective “got
-> did” BJW. It would be of interest to examine what influences this
asymmetry, and how it interacts with other domains, affected by the
BJW, for example, life satisfaction (Ucar, Hasta & Malatyali, 2019),
antisocial behaviour (Schindler et al., 2019; Wenzel et al., 2017) or
social judgements of value (Alves, Pereira, Sutton & Correia, 2019).

Specifically, the finding that the retrospective negative condition
was endorsed the lowest among the other target conditions may have
some hope for the adverse effects of BJW, such as victim blaming.
Making people's retrospective BJW explicit might help reduce their
perceptions that someone else's apparently arbitrary misfortunes are
caused by some previous misdeeds (Landström et al., 2016; Vonderhaar
& Carmody, 2015).

Second, the above has larger implications for the information pro-
cessing theories, which invoke implicational molecules
(Kruglanski, 2013; Loken & Weyer, 1983; Wyer, 2019; Wyer &
Carlston, 2018; Wyer, 2006). Our direct survey approach shows that
beliefs bound together by psychological implication are not necessarily
all endorsed to the same degree, thus calling for a refinement of the
theory.

Third, BJW seems to be asymmetrically affected by religiosity and
the belief in karma (i.e. the prospective negative condition is more
endorsed than others). Future research could test whether the asym-
metries we observed are present across different cultures that endorse
the karma belief to a different extent.

Finally, BJW is a complex belief that interacts with other cognitive
biases and personality traits. Previous research in the latter domains has
used computational modelling to identify the circumstances under
which participants’ behaviour departs from optimality (Eil & Rao, 2011;
Mobius, Niederle, Niehaus & Rosenblat, 2011). A similar normative
approach could be beneficial to represent the complexity of BJW, an
approach that surprisingly has not been applied in this field. Hier-
archical Bayesian models could be used to formalise participants’ pre-
dictions about future events based on their prior knowledge, and how
new information (confirming or disconfirming the priors) is integrated.
Such an approach will shed new light on the debate about whether
belief formation and change in neurotypical individuals follows the
rules of Bayesian optimality (Tappin & Gadsby, 2019).
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Appendix

Experiment 4. Experimental conditions
“What do you feel is the probability that these two events are

connected?”

Symmetry for positive events

Prospective

1 John gave a lift to hitchhikers.
Later he received a pen as a present from a colleague

2 Paul bought coffee for his colleagues in the. morning
Later he won 80 dollars in the lottery

3 Anna watered the flowers for the neighbour.
Later she found 10 dollars

4 Greg cooked dinner for his. family
Later he received a film camera as a present from a colleague

5 Julie mowed the old neighbour's lawn.
Later she won free cinema tickets

Retrospective

1 Alice noticed that her favourite food was discounted at the store.
Earlier she helped repair a friend's computer

2 Roger won 100 dollars at the casino.
Earlier he helped repair a friend's car

3 Liz found 50 dollars.
Earlier she picked up a friend's kids from school as a favour

4 Mike won a free dinner at a restaurant.
Earlier he stayed after hours to help a new colleague

5 Nick bought a new bike cheap in a promotion.
Earlier he took in a stray cat

Symmetry for negative events

Prospective

1 Joan cheated on her husband.
Later she got fired

2 Rob hit his son.
Later he had a car accident

3 Linda made a racist remark.
Later she fell and broke her arm

4 Iris kicked a stray dog.
Later she fell out with a friend

5 Pete fired a subordinate for a petty reason.
Later he got a gastro virus

Retrospective

1 Jenny's purse got stolen.
Earlier she bullied a colleague

2 Craig's computer broke.
Earlier he made fun of somebody new at work

3 Susan's car broke down.
Earlier she read a colleague's private emails while they were out of
the room

4 Randy got insulted in the street.
Earlier he cheated on a test

5 Tom lost his phone.
Earlier he made a sexist remark

Probability of positive events following negative events

1 Alex dropped her phone and the screen broke.

Later she received a puppy as a present
2 Rick got a computer virus.
Later he received a book as a present

3 Ryan's bike broke.
Later he received a puppy as a present

4 Helen lost her keys.
Later she received chocolate as a present

5 Ron missed the last train home from a bar at night.
Later he got a free day off work

Probability of negative events following positive events

1 Amanda received flowers.
Later she caught cold

2 Josh won 500 dollar at the casino.
Later he fell and broke his leg

3 Yolanda got a promotion.
Later she had a car accident

4 Harry received a computer as a present.
Later he got a gastro virus

5 Nancy inherited a house.
Later she had a car accident
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