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Abstract

The attribution of causality, a central concept in human cognition theory, is the principal
instrument for investigating functional links between events and phenomena. Although the
links between causality and moral responsibility are commonly recognized, the scope of
studies analysing the practical implications of causality attribution is minimal. This study
examines the effect of causality perception on the desired distribution of the generic means
of life by utilising thought experiment data collection methodology and non-parametric
statistical analysis. The results indicate that i) causality perception affects the desired
distribution, and ii) individuals show no tendency to modify their perception of causality.
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Introduction

Causality is one of the key concepts in human cognition. We instantly use our
knowledge about causal links in order to make judgments about the world and establish
new causal links, as this is an inevitable part of learning and analysis (J. Pearl, 2000; J.B.
Tenenbaum et al., 2011). However, as most cognitive processes, establishing causal links
is biased (D.T. Miller and M. Ross, 1975; C.A. Frosch and P.N. Johnson-Laird 2011; H.
Matute et al., 2015). Consequently, we often make unjustified and simplified conclusions,
as discussed in this paper.

The perception of causality does not solely affect how we develop knowledge
about the world. We also tend to transform the perception of causal links or positive
statements into the perception of what the situation should look like or normative
statements. The perception of causal links shapes the rules and patterns according to which
we cooperate with others, sometimes resulting in mistreatment, discrimination, and
stigmatization. In 1982, Southern Californian scientists named the virus causing immune
deficiency (HIV) a gay-related immune deficiency (or GRID) due to the common belief
that its only transmission was through homosexual contacts (Centers for Disease Control
and Prevention, 1982). In the last three decades, virologists have discovered other channels
of HIV transmission. Nevertheless, nowadays, gays suffer from the HIV-related stigma
much more compared to other patients (C.A. Emlet et al., 2017), since they are presumed
to bear greater ‘causal responsibility’ for their disease. We tend to modify our causality
perception in accordance with our beliefs regarding social and moral norms in order to
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justify our attitudes (M.D. Alicke, 1992). At the same time, causal weight is commonly
recognized as the determinant of responsibility (S. Bernstein 2017). The resulting vicious
circle serves as the perfect support for discrimination in terms of social distribution.

There are numerous studies devoted to how individuals perceive justice based on
causal links in their minds (Alicke, 1992; Alicke et al., 2014; C. Hitchcock and J. Knobe,
2009; J. Knobe, 2005; J. Knobe and B. Fraser, 2008; J.F. Kominsky et al., 2015).
Nevertheless, none of the aforementioned studies examined the implications of the
causality biases on the preferred social distribution. Moreover, although mainstream
economics provides plenty of evidence of other-regarding preferences (J. Andreoni and J.
Miller, 2002; R. Benabou and E.A. Ok, 2001; S. Bowles and H. Gintis, 2000; C. Dawes et
al., 2007), there is extremely limited evidence regarding how agents make decisions about
social distribution in situations when their utility is not affected directly. This study
attempts to fill the gap by analysing i) the effect of causality perception on the social
distribution preferences; ii) the transformation of causal links in human mind under new
information, and iii) the role of prior beliefs in the process of transforming causal links into
judgments about justice and preferred social distribution. The importance of the research
is justified by the fact that mainstream economics neglects the process of social preferences
formation, treating them as static and exogenously designed mechanisms.

The structure of the study is as follows. Section 1 presents the theoretical
background of the research, including the most common causality biases, approaches
toward learning causality, perception of probabilistic and deterministic causality, and effect
of causality perception on the judgments about justice. Section 2 contains the description
of the research methodology with emphasis on data collection methods, analytical methods,
and research hypotheses. Section 3 displays and discusses the results and their
interpretation.

1. Literature review
1.1. The illusion of causality and causality learning

As M. Buehner and P.W. Cheng (2005) discuss, people generally tend to assume
causal relationships and create causal models. However, they frequently fail to establish
causal links correctly. The illusion of causality is a cognitive bias that occurs ‘when people
develop the belief that there is a causal connection between two events that are actually
unrelated” (Matute et al., 2015), and which has been a subject of numerous laboratory
studies (see, for instance, M. Buehner et al., 2003; A. Coenen et al., 2015; G. Gredeback
etal., 2000; S.-F. Kao and E.A. Wasserman, 1993; E.J. Langer, 1975; Matute, 1995, 1996;
D.R. Shanks and A. Dickinson, 1988). Although human beings tend to think in terms of
causal models, they possess an imperfect ability to design such models. The common belief
is that the main reason behind the illusion of causality is the inefficient process of causality
learning; subsequently, this bias can be eliminated by introducing proper learning
techniques and methods (Matute et al., 2015). Two fundamental approaches toward
learning causality in psychology and cognitive sciences are distinguishable. As M.R.
Waldmann et al. (2006) discuss, the traditional view assumes that causal links are derived
based on the observed covariations between the events, ‘similar to Pavlov's dog learning
to predict food when it hears a tone (i.e. classical conditioning), or to a rat's learning that a
lever press produces food (i.e. instrumental conditioning), we learn about causal relations’
(p. 308).



Waldmann et al. (2006) criticize the covariation paradigm, mentioning that it fails
to explain the fact that individuals distinguish between the causal links and ‘spurious
statistical relations’, such as barometer indicators and weather. Although there is a perfect
covariation between these events, the former determines the latter cannot be stated. Instead,
both of these events are defined by atmospheric pressure. Waldmann et al. (2006) argue
that individuals assess causalities by elaborating ‘causal networks’, i.e. schemes of causal
links designed based on the experience and that affect the pattern of further causal learning.
The causal networks can be designed and modified based on both the observed (’seeing”)
and interventional interferences (‘doing”). Such a framework is in line with the Bayesian
model of cognition (although this is not mentioned in Waldmann et al., 2006).

Bayesian models of cognition have become popular in the field of psychology and
cognitive sciences relatively recently, with plenty of support (N. Chater et al., 2011; T.L.
Griffiths et al., 2012; N.D. Goodman et al., 2011) and significant criticism (M. Jones and
B.C. Love, 2011; G.F. Marcus and E. Davis, 2013). As S. AhnTauber et al. (2017) describe,
the Bayesian model of cognition assumes that individuals make judgments by choosing the
correct hypothesis out of all the possible hypotheses H. All the individuals possess prior
beliefs about the world described by the prior distribution function P(h). Through
observing data x, they transform their prior beliefs into the posterior beliefs described by
the function P(h|x), as Bayes rule (Tauber et al., 2017, p. 5) describes:

_ p(x|h)P(nIH)
P(hlx) = St P(X[R)P(h! 1)

From this perspective, causal networks described by Waldmann et al. (2006)
might serve as the prior distribution and simplify the process of new causal links
investigation. Goodman et al. (2011) reinforce a similar idea by analysing simulations of
causality learning within the framework of hierarchical Bayesian models. The authors
show "that the correct abstract theory results in quicker learning of causal structure than
having no theory": incorporating objectively correct abstract knowledge (i.e. prior
distribution) makes the process of causality learning more efficient than in the case of
uniform prior distribution.

Nevertheless, the human mind does not possess a perfect analytical capacity and
objectively correct prior distributions. Although our experience and knowledge allow us to
speed up the process of causality investigation, we are strongly affected by our beliefs and
preferences serving as prior distributions (or causal networks). Rational individuals should
adjust and transform their causality perception under new information inconsistent with
their prior beliefs. However, in the light of human cognitive processes' imperfections, the
question of whether Bayesian updating indeed takes place in our mind is subject to further
analysis.

1.2. Deterministic versus probabilistic causality in theory and the human mind
The dichotomy of deterministic and probabilistic causality dichotomy has a long history,
as White (1990) mentions. Deterministic causality implies that the occurrence of event A
is both a necessary and sufficient condition for occurrence of event B. Under probabilistic
causality, event A facilitates the occurrence of event B; at the same time, event B
occurrence if event A occurs is uncertain (Hitchcock, 2001).

Probabilistic and deterministic causality is usually discussed from the perceptive
of the philosophy of science, rarely provoking the interest of behavioural economists and
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psychologists. However, the reader would probably agree that we deal mostly with
probabilistic causal links daily. For instance, students with a high level of intelligence are
more likely to have high marks; at the same time, there is a range of other statistically
significant determinants of school educational performance; further, a healthy lifestyle
increases the probability of longer life expectancy, but cannot guarantee it because of
numerous lethal risks, and so forth.

Nevertheless, individuals tend to perceive causal links as deterministic rather than
causal ones, according to Frosch and Johnson-Laird (2011). They analyse the perception
of causality based on the range of experiments. For most participants, a single case when
event A did not cause event B was enough to conclude without further investigations that
there are no causal links between A and B. Therefore, Frosch and Johnson-Laird (2011)
conclude that individuals perceive causality as deterministic rather than a probabilistic
concept. C.C. Luhmann and W.-K. Ahn (2005), as well as L.E. Schulz and J. Sommerville
(2006), reinforce the same idea (yet do not provide such an extensive analysis).

Figure 1. Scheme of the decision-making process in the experiment revealing whether
individuals perceive causality as a deterministic or probabilistic concept

Observation 1: Observation 1+i: Observation 1+j:
both A and B occur Neither A nor B occur A occurs, B does not
— — oceur
@ | Scenario 1:
report the
¢ The hypothesis about ¢ The hypothesis about ¢ The hypothesis about absence of
deterministic deterministic deterministic causal links
causality cannot be causality cannot be causality can be
rejected rejected rejected
¢ The hypothesis about ¢ The hypothesis about ¢ The hypothesis about
probabilistic causality probabilistic causality probabilistic causality Scenario 2:
cannot be rejected cannot be rejected cannot be rejected keep analyzing
further
iterations to
detect the causal
links

Source: Author's elaboration based on Frosch and Johnson-Laird (2011)

One of the possible reasons behind this phenomenon (although the original paper
did not concentrate on it) is that detecting probabilistic causal links requires analysing a
greater number of iterations (and, subsequently, making more mental effort) in comparison
to deterministic causal links. Figure 1 presents a simplified scheme of detecting
probabilistic and deterministic causal links based on the experimental framework of Frosch
and Johnson-Laird (2011). In a situation when one is certain about the absence of
deterministic causal links, rejecting the hypothesis about probabilistic causality would
require further investigation and analysis: scenario 2 implies a higher mental cost.
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Therefore, the participants prefer to stop an experiment at the stage of deterministic causal
links detection, giving up on defining probabilistic causal links.

1.3. The perception of causal links and judgments on responsibility

The simple intuition suggests a link between the perception of causal links and
responsibility attribution. Bernstein (2017) reinforces this idea, treating "causal
contribution’ as a determinant of responsibility: ‘... you are only morally responsible for
what you cause. One thing that matters for the degree to which you are morally responsible
for an outcome is your precise causal contribution to the outcome-intuitively, ‘how much’
you contribute to the outcome's occurrence’ (Bernstein, 2017, p. 165). The works discussed
above deal mainly with the normative analysis of the links between causality and
responsibility. However, since current research concentrates on the practical decision-
making process, it is more important to analyse whether humans perceive ‘causal
contribution’ as the determinant of responsibility.

The traditionalist approach suggests that individuals evaluate moral responsibility
similarly to philosophers, stating that an actor is subject to moral responsibility if there is
a causal link between the act and the undesired outcome (see K.G. Shaver, 1985; S.A.
Sloman et al., 2009; B. Weiner, 1995). In other words, establishing causal links precedes
making judgments about responsibility. The alternative point of view suggests that
causality perception is biased by moral evaluation: making judgments on responsibility is
a primary chain in the link, while establishing causality is secondary. For instance, Alicke
(1992) points out that people recognize an action as a primary cause of undesirable
outcomes more frequently when the actors' intentions are immoral. The range of studies
confirms the idea that moral judgments are the primary factor preceding establishing causal
links (Alicke et al., 2014; Hitchcock and Knobe, 2009; Knobe, 2005; Knobe and Fraser,
2008; Kominsky et al., 2015), although the proposed mental mechanisms might vary.

Besides the causal weight of the act and its consistency with moral and social
norms, the notation of avoidability or control is crucial to assess the degree of
responsibility. C.L. Stevenson (1938) understood avoidability as the possibility of making
a decision that would not lead to the undesired outcome. More recent studies reinforce that
control is one of the critical factors determining the attribution of responsibility (see F.D.
Fincham and J.M. Jaspars, 1980; L.V. Hamilton and J. Sanders, 1992; B.R. Schlenker et
al., 1994; Shaver, 1985; Weiner, 1995). Therefore, it is possible to distinguish between
three key factors shaping the perception of responsibility, namely, the causal weight of the
act, its consistency with social and moral norms, and the degree of the actor's control (i.e.
the possibility of making the alternative decision, which does not lead to the undesired
outcome). Nevertheless, opinion regarding the functional form of causality attribution of
responsibility is not uniform,

1.4. The perception of justice and preferred social distribution

The perception of justice (i.e. people's subjective opinion on what is just or unjust
and what principles define such an opinion) is an essential factor in the decision-making
process. Justice may be defined as a situation in which people get what they are entitled to
because of their attributes (social status, actions, and achievements) (A. Buchanan and D.
Mathieu, 1986; R.L. Cohen, 1986; G. Mikula, 2001). Responsibility (understood as an
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obligation of the party to bear costs resulting from its action) and justice are closely related,
yet not identical concepts. L. Montada (1991) mentions that ‘the very concept of justice
implies that some agent or agency is responsible for experienced losses and hardships’ (p.
14). Simply, responsibility attribution is one of the key factors determining the perception
of justice.

The perception of justice should shape the preferred distribution of public goods
(this statement arises from the definition of justice). However, reinforcing it with some
empirical evidence would be challenging. The effect of justice/fairness considerations on
the social preferences was addressed in numerous studies directly or indirectly (see, for
instance, Andreoni and Miller, 2002; Benabou and Ok, 2001; Bowles and Gintis, 2000;
Dawes et al., 2007). Nevertheless, noteworthy is that the nature of justice/fairness
considerations analysed in mainstream economics is quite ambiguous. J.C. Harsanyi
(1953) underlined the impossibility of drawing the borderline between the social welfare
considerations and self-interest; even inequality-aversion might be implied by the risk-
aversion and awareness on the possibility of descending the social ladder. Subsequently,
there are very few pieces of evidence regarding how agents make decisions about social
distribution in situations when their decisions have no straightforward effect on their utility.

2. Methodological approach
2.1 General framework

The perception of causal links affects the perception of responsibility since ‘causal
contribution’ is one of the critical determinants of responsibility. Individuals treat justice
as a situation in which a responsible party bears the cost of an undesired outcome.
Therefore, hypothetically, there should be a strong link between the way individuals
perceive causal links and their preferences regarding social distribution. Seemingly
theoretical, this hypothesis can be operationalized using the thought experiment method.

A thought experiment is a research method utilizing assumptions about reality and
logic in order to analyse possible consequences and implications (R.A. Sorensen, 1992).
Although thought experiments are applied in many fields, the requirements for their
settings are different for social and natural sciences. From the perspective of natural
scientists, a well-designed thought experiment should be based on axioms and formal logic.
In contrast, social scientists are interested instead in the mental processes taking place in
the human mind when following an experiment's storytelling. Activating respondents'
decision-making processes plays a crucial role since ‘engagement of the cognitive
mechanisms associated with vivid imagining may lead a subject to reverse a prior
commitment, selecting as preferable the option previously rejected and shunning the option
previously embraced’ (T.S. Gendler, 2007, p. 69). In other words, a well-designed social
scientific experiment should allow the respondent to ‘walk in the shoes’ of the person
described in the experiment.

Most studies devoted to the determinants of justice perception solely utilize
retrospective analysis: the respondents provide an evaluation of the real or hypothetical
situation without further analysis (see Alicke, 1992; Knobe, 2005). The advantage of such
a straightforward approach is the lack of any unobservable effects and flexibility in terms
of the problem set. Nevertheless, retrospective problem analysis does not provide any
insight regarding the way human perception of reality affects the process of decision-
making. The present study, in contrast, attempted to analyse the implications of the
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causality perception, which makes thought experiments a more appropriate data collection
tool.

The participants had to decide regarding the distribution of public health care
funds between two groups of people in a hospital specialised in treating all cancer types.
The patients of the first group were former smokers, while patients from the second group
never smoked. These groups were of equal size, and no additional information was
provided. The respondents were asked to imagine that their opinion would be considered
when dividing public funds between two groups of patients. Their task was to assign a
proportion of funds to the former smokers and the rest assigned to the group of patients
who never smoked. The notion of ‘former smokers’ was introduced in order to prevent
respondents from making decisions on a rational utilitarian basis. The patients, who still
smoke, are more resistant to cancer treatment. Therefore, a utilitarian social planner would
assign funds to the patients who never smoked in order to maximize aggregate utility. To
avoid possible bias, the storytelling of the experiment included solely former smokers.

Information provided in the problem set was insufficient for establishing proper
causal links. Nevertheless, the causal link between smoking and cancer in the human mind
is strong and instantly reinforced. As human beings i) naturally tend to assume causal links
and ii) mainly solely consider deterministic causality, they might ignore imperfect
information condition, assuming that former smokers have cancer because of their own
choices. Subsequently, one can observe how the perception of causality affects the
perception of justice by analysing the distribution of funds between two groups of patients.
The proposed scheme of decision-making is presented in Figure 2.

Figure 2. The proposed scheme of transforming causality perception into the preferred
social distribution

Causal weight: the degree to Perception of causal links Perceived consistency of the act
which act contributed tothe |—— — with social/moral norms
outcome
Perception of control Perception of responsibility Perception of avoidability

il

Perception of justice

4

Social/other-regarding Preferred generic means of life
preferences, including the degree distribution
of mequality-aversion

Source: Author's elaboration



2.2 Experimental study design and research hypotheses

The experiment was conducted in the form of an asynchronous online survey; in
total, 106 students from economic, management, and international relations faculties at the
University of Warsaw and Lazarski University in Warsaw participated. Most of students
came from Poland and Eastern Europe. The responses were collected in the period between
March 2019 and June 2022. The age of the participants was between 17 and 38. The
proportions of females and males were roughly equal. Approximately 30% of respondents
reported themselves to be current or former smokers.

Since the problems the participants were asked to resolve were ethically sensitive,
the participants were asked to provide their nicknames instead of their actual names and
emails for the sake of accountability. During the thought experiment, the participants were
asked to imagine themselves in hypothetical situations, acting in the same way as they
would in real life.

In the first round, the participants were asked to divide public health care funds
between two groups of patients who had cancer; the groups were of equal size. The patients
from the first group were former smokers, while patients from the second group never
smoked (see scans of the experiment in Appendix 1). No additional information about the
patients was provided; therefore, it is possible that patients, who never smoked, exposed
themselves voluntarily to other cancer risks. The participants, who realize their imperfect
knowledge, should assign equal proportions of funds to the groups of former smokers and
non-smokers, based on the Bayesian prior. Additionally, participants, who do not treat
responsibility as the factor of just distribution, would also split the funds equally.

If the participants decide to assign equal shares of public funds to groups of former smokers
and non-smokers in round 1, then any of the following explanations might be correct;

i) The participants are conscious of their imperfect knowledge;

i) The participants do not treat responsibility as the principle of deciding

on just social distribution.
However, if the participants decide to assign the major share of funds to the group of non-
smokers, then both the following conditions are met:

i) The participants create a wrong causal link between smoking and cancer
(see Figure 3), replacing probabilistic causal links with deterministic
causal links;

i) Since perceived causal links affect judgments about responsibility, the
participants conclude that former smokers are responsible for their
disease. Therefore, the participants assign the major proportion of funds
to non-smokers (see Figure 3).



Figure 3. The proposed scheme of decision-making of the participants assigning the major
proportion of funds to the group of non-smokers
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Source: Author's elaboration

In the second round, the participants were asked to assess the approximate
proportion of people who have cancer because of smoking. This measure was used as the
proxy for the degree to which former smokers facilitated cancer occurrence in the group of
former smokers. As the causal weight of the act is one of the responsibility determinants,
it is hypothesized that the subjective estimated probability of having cancer because of
smoking (P(cancer|smoking)) positively affects the probability of assigning the group
of former smokers less than 50% of the public health care funds.

In the third round, the participants were shown extractions from the research on
cancer determinants. These extracts prove that smoking is not the single possible cause of
cancer, as there are numerous factors contributing to cancer development (American
Cancer Society, 2018; Huerta and Grey, 2009). The participants were asked to revise their
decision made in the first round. Realizing the lack of a deterministic causal link between
smoking and cancer should theoretically break the causal link between smoking and cancer
in the former smokers' group. If participants assign the same proportion of public funds to
the group of former smokers in the second round, one would be unable to come to a reliable
conclusion concerning the effects of causal models modification since there are two
possible explanations:

i) The participants are unable to modify their perception of causal links in
the light of new information.
i) The participants do not treat perceived responsibility as the principle of

deciding on social distribution.
However, if the distribution of funds in round 3 is closer to the prior than in round 1, then
both of the following conditions are met:



i) The participants modify their perception of causal links in the light of
new information, realizing that smoking is not a single determinant of
cancer, and they cannot define deterministic causal links based on the
available information.

i) The participants revise their perception of the relative responsibility of
groups of former smokers and patients who never smoked, modifying the
preferred social distribution choice.

During the final rounds, the participants were asked about their age, gender, and whether
they are smokers or former smokers.

3. Conducting research and discussing results

As discussed earlier, information displayed to the participants in the first round of
the experiment is not sufficient for making any judgements about causality and,
subsequently, about responsibility (provided that individuals assign responsibility based on
the objective causal weights). In such a situation, individuals should split the public funds
equally between the groups of former smokers and non-smokers, in line with the Bayesian
prior. Figure 4 and Table 1 summarize the distribution of the public health care funds in
the first round of the experiment; one should reject the null hypothesis about the prior
distribution in favour of the alternative hypothesis, which states that the proportion of funds
assigned to the former smokers groups is smaller than specified by the prior distribution.
In other words, the participants designed incorrect causal links between smoking and
cancer, and their perception of causality shaped their judgments on responsibility, justice,
and preferred social distribution.
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Figure 4. Distribution of the proportion of public health care funds assigned to the former smokers
group in the first round of the experiment (n=105)
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Table 1. The results of the non-parametric one-tailed Wilcoxon rank sum test for public health care
funds assigned to the former smokers group in the first round of the experiment (n=105)

Null hypothesis The proportion of funds assigned to the former smokers group is equal
to the prior distribution

Alternative The proportion of funds assigned to the former smokers group is

hypothesis smaller than the prior distribution

p-value p<0.01

Although this observation is not entirely relevant to the objectives of the present
study, interestingly, respondents who smoke or used to smoke assigned a higher proportion
of public healthcare funds to the group of former smokers in comparison to the respondents,
who have never smoked; nevertheless, this difference is not statistically significant (see
Figure 5 and Table 2).
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Figure 5. Boxplots of proportions of public health care funds assigned to the former smokers groups
in the first round of the experiment by the respondents who never smoked (non-smokers, n=75), and
respondents who smoke or used to smoke (smokers, n=30)
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Table 2. The results of the non-parametric one-tailed Wilcoxon rank sum test for the difference
between the proportions of public health care funds assigned to the former smokers among the groups
of respondents who have never smoked or smoke/used to smoke (n=105)

Null The proportions of public healthcare funds assigned to the former smokers group

hypothesis are identical among the respondents who have never smoked and respondents
who smoke or used to smoke.

Alternative The proportion of public healthcare funds assigned to the former smokers

hypothesis group by respondents who smoke or used to smoke is greater than the
respective proportion assigned by the group of respondents who never
smoked.

p-value 0.1458

After the first round of the experiment, the participants were asked to assess the
approximate proportion of people suffering from cancer because of smoking. The
hypothesis about the positive effect of the perceived causal weight of smoking on the
degree of responsibility has been tested based on the Wilcoxon signed-rank non-parametric
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test output (see Figure 6 and Table 3). The variable of interest (smoker-biased) takes the
value of 1 if the proportion of funds assigned to the former smokers group in the first round
is smaller than prior would predict, and the value of 0, otherwise (the variable indicates
whether the respondent discriminated or did not discriminate against the former smokers).
As Figure 6 demonstrates, respondents discriminating against the smokers report a higher
perceived probability of cancer caused by smoking.

Figure 6. Boxplots of perceived probability of cancer caused by smoking among the groups of
respondents who did not discriminate (non-biased, n=54) and discriminated (biased, n=51) against
the smokers during the first round of the experiment
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The results of the Wilcoxon rank sum test presented in Table 3 also indicate the
links between the perceived probability of cancer caused by smoking and the probability
of discriminating against the smokers since the null hypothesis can be rejected at the 5%
significance level.

13



Table 3. The results of the non-parametric one-tailed Wilcoxon rank sum test for the difference
between the perceived probability of cancer caused by smoking among the groups of respondents
who discriminated and did not discriminate against former smokers in the first round of the
experiment (n=105)

Null The perceived probability of cancer caused by smoking is identical among the

hypothesis respondents discriminating and not discriminating against the smokers in the
first round

Alternative The respondents discriminating against the former smokers in the first round

hypothesis report on the higher perceived probability of cancer caused by smoking in

comparison to respondents who did not discriminate against the smokers in
the first round
p-value 0.04984

In the third round, the participants were presented with several extractions from
studies devoted to the various determinants of cancer. If individuals indeed update their
causality perception in the light of new information inconsistent with the prior beliefs, the
distribution of the public health care funds should be closer to the prior in the third round.
Figure 7 and Table 4 prove that the distribution of the health care funds is still lower than
that of the prior.

14



Figure 7. Distribution of the proportion of public health care funds assigned to the former smokers
group in the third round of the experiment (n=105)

S - .

- .
R 81
o=
8 .
=] . . ° °
ol
= . .
o .
o 3 * * . ®
=
o]
1]
c
o N I SV ETE Y Y =
g
a - . .
g%— * & o0 . . * e e o
=
—
o . . .
5 . .
= .e se & @ e e o o
5 .
o 'y . . 'y
o
=
0O 24 e e . oo *

.
. .
.
o o L J
T T T T T T
0 20 40 60 80 100

Participant ID

Table 4. The results of the non-parametric one-tailed Wilcoxon rank sum test for public health care
funds assigned to the former smokers group in the third round of the experiment (n=105)

Null hypothesis

The proportion of funds assigned to the former smokers
group is equal to the prior distribution

Alternative hypothesis

The proportion of funds assigned to the former smokers
group is smaller than the prior distribution

p-value

p <0.01
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Figure 8 shows that in the third round, the number of participants splitting the
funds equally is greater than in the first round. Nevertheless, according to the results of the
paired two-tailed Wilcoxon rank sum test (see Table 5), the null hypothesis about the
identical cumulative distribution of funds in the first and third rounds cannot be rejected.

Figure 8. Distribution of the proportion of public health care funds assigned to the former smokers
group in the first and third rounds of the experiment (n=105)
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Table 5. The results of the non-parametric paired two-tailed Wilcoxon rank sum test for public health
care funds assigned to the former smokers group in the first and third rounds of the experiment
(n=105)

Null hypothesis The proportion of funds assigned to the former smokers group in
the first round is equal to the proportion of funds assigned to the
former smokers group in the third round

Alternative hypothesis The proportion of funds assigned to the former smokers group in
the first round is not equal to the proportion of funds assigned to
the former smokers group in the third round

p-value p =0.7652

It should be noted, nevertheless, that although there is no statistically significant
difference between the public funds distribution in the first and the third rounds, there is
some indirect evidence in favour of the Bayesian updating hypothesis. In particular, in
contrast to the first-round results (see Table 3), there is no statistically significant difference
in the perceived probability of cancer caused by smoking among the groups of respondents
discriminating and not discriminating against the smokers in the third round (see Figure 9
and Table 6).

17



Figure 9. The perceived probability of cancer caused by smoking among the groups of respondents
who did not discriminate (non-biased, n=49) and discriminated (biased, n=56) against the smokers
during the third round of the experiment
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Table 6. The results of the non-parametric one-tailed Wilcoxon rank sum test for the difference
between the perceived probability of cancer caused by smoking among the groups of respondents
who discriminate and do not discriminate against former smokers in the third round of the experiment

(n=105)

Null The perceived probability of cancer caused by smoking is identical among the

hypothesis | respondents discriminating and not discriminating against the smokers in the
third round.

Alternative | The respondents discriminating against the former smokers in the third round

hypothesis | report on a higher perceived probability of cancer caused by smoking in
comparison to respondents who did not discriminate against the smokers in the
third round.

p-value p =0.1015
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Conclusion

The human mind naturally tends to establish causal links. Nevertheless, the
process of causality detection is subject to numerous cognitive biases. The present study
explored the effect of causality perception biases on the desired social funds distribution
pattern utilizing a thought experiment methodology.

During the experiment, the participants were asked to split public health care
funds between former smokers groups and patients who never smoked (the groups were of
equal size). No additional information was provided. The rational decision would be to
split the funds equally; however, a large proportion of funds was assigned to the group of
patients who never smoked. The result proves that although tending to establish causal
links, individuals commonly ignore imperfect information constraint. In addition, the result
is in line with the hypothesis that perception of causality affects social distribution choice
through the channels of responsibility and justice. The traditional approach states that
individuals derive the degree of moral responsibility based on the objectively estimated
causal links (Shaver, 1985; Sloman et al., 2009; Weiner, 1995). The alternative approach
(Alicke et al., 2014; Hitchcock and Knobe, 2009; Knobe, 2005; Knobe and Fraser, 2008;
Kominsky et al., 2015) suggests that evaluating the degree of responsibility is subjective
and precedes establishing causal links between the act and outcome. In other words, instead
of being a basis for reasonable conclusions, in the human mind, causality serves as
justification for subjective beliefs about consistency of the act with moral and social norms.
The present paper presents evidence against the traditional approach, proving that
individuals are likely to discriminate against people who demonstrate socially undesirable
behaviour (in our case, smoking).

In addition, subjectively estimated causal weight of smoking was proven higher
in the group of respondents who discriminated against smokers in the first round of
experiment. Finally, the study provided mixed evidence regarding the ability of agents to
update their prior beliefs in the light of new information. On the one hand, there was no
statistically significant difference between the patterns of preferred public health care funds
distribution in the first and the third round, when participants had a chance to change their
choice of funds distribution after familiarizing themselves with information about possible
cancer causes, other than smoking. On the other hand, there was no statistically significant
difference between the perceived probability of cancer caused by smoking among the
groups of respondents discriminating and not discriminating against the former smokers in
the third round. Perhaps, detecting the patterns of Bayesian updating in human cognition
would require further investigations.

The conceptual scheme of transforming the perception of causal links into the
social distribution choice suggests that the latter variable is determined by a variety of other
factors, such as perception of control, social distribution preferences, etc. The functional
links between these variables are subject to further analysis.
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Appendix 1. Scans of the experiment

First scan of the experiment

0:10

Period 1 of 1
Information

Thank you for participating in the experiment devoted to the preferences regarding social
distribution. Although the situations described in the experiment are fictional, please
respond as you would do in real life. Since you might feel you deal with some ethical
dilemmas, we promise your decisions will not be displayed to anyone.

Click the button NEXT to end the experiment
Next

Second scan (first round) of the experiment

2:54

Period 1of |
Round 1

Imagine that your voice will be taken into account when deciding on distribution of public
health care funds. These funds are devoted to treating people with all types of cancer. You
need to decide how to divide public health care funds intended for the treatment between
two groups of people. The groups are equal in size.

* People from the first group used to be smokers

* People from the second group never smoked .

Please decide what proportion of public funds you would assign for the former smokers
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Third scan (second round) of the experiment

1:56

Period 1 of 1
Round 2

How do you think, what is the ratio of people, who have cancer because of smoking (out of
the total number of cancer cases)? The ratio is approximately equal to [0,100]: [:%

Click the button NEXT to end the round

Fourth scan (third round) of the experiment

NLabseke 4:30

Period 1 0f1
Round 3

Please read the extractions from researches devoted to the determinants of cancer.

“...almost one-third (32%) of cancer deaths in the US,1 and as much as 40% in men in some Southern
states, are still caused by smoking” (American Cancer Society, 2018)
“18% of cancer cases and 16% of cancer deaths in 2014 were attributable to the combined effects of

excess body weight, physical inactivity, and an unhealthy diet (including excess alcohol)’ (American
Cancer Society, 2018)

“The three leading types of cancer-causing infections—hepatitis B virus (HBV) and hepatitis Cvirus,
human papillomavirus (HPV), and Helicobacter pylori—follow tobacco in importance as risk factors for
cancer incidence in developing countries. It is clear from their much lesser importance in high-income
countries (responsible for an estimated 8 percent of all cancers, compared with 26 percent in
developing countries) (Parkin, 2005)" (Huerta and Grey, 2009).

Now, after you were presented some new information, you can revise your decision in the first round,
Please answer the question, what proportion of funds you are going to assign for the former smokers

(the rest of the funds will be designated for those, wha never smoked). %

Click the button NEXT to end the round
‘ Next
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