Eurasian Journal of Social Sciences, 11(2), 2023, 47-58
DOI: 10.15604/ejss.2023.11.02.001

EURASIAN JOURNAL OF SOCIAL SCIENCES

www.eurasianpublications.com

SOME CONSIDERATIONS ON “BLACK SWAN THEORY”, CovID-19 AND
INVOLVED HEURISTICS T

Vincenzo Costa
Corresponding Author: University of Cassino and Southern Lazio, Italy
E-mail: vincenzo.costa@unicas.it

Antonio Raviele
University of Cassino and Southern Lazio, Italy
E-mail: raviele.a@gmail.com

Received: March 27, 2023 Accepted: May 12, 2023

Abstract

In this paper, we investigate the widespread claim — in scientific literature and mass-media - that
COVID-19 constitutes an example of a “Black Swan”. This is an important feature in order to
classify some rare events. Given the high speed of dissemination of information via mass-media
and the Internet, with the possible consequences on the financial markets, it is relevant to ask
whether this attribution is right or not. Thanks to more precise use of the different color definitions
introduced by the famous researcher and our more explicit description of the relative properties,
we show instead that the correct shade to be attributed to the Swan for this pandemic is gray.
Besides, we also explain misclassification as the effect of some behavioral heuristics.

Keywords: Black Swan Theory, COVID-19, Economic/Financial Crisis, Rare and Unpredictable
Events, Behavioral Finance, Heuristics

1. Introduction

The definition “Black Swan” refers to the long-held belief in the Western world that all swans are
white, simply because specimens of different colors have never been sighted. It was an
assessment considered irrefutable at the time, given that it was confirmed by empirical evidence
(even if, in terms of logic, the use of the characteristic of irrefutability is risky, see paragraph 4.1).
This held true until that assumption was overturned. In fact, in the first decades of the seventeenth
century, the Dutch explorer and ornithologist Williem de Vlamingh first of all discovered Australia
and, then right there, crossed paths with the first black swan in the world (Taleb, 2004, 2010).
Taleb, referring to this historical event in ornithology, introduced the so-called “Black Swan
Theory”, according to which a rare event can be classified in three ways: “Black Swan”, or “Gray
Swan”, or “White Swan”. Well, taking into account in particular its (only) rarity, its (supposed)
unpredictability and absence of its precedents, the character of “Black Swan” has been attributed
to the COVID-19 pandemic which appeared in China precisely in 2019, for its effects in health,
economic/financial field and as a cause of consequent crisis (National Commission for Companies
and the Stock Exchange, CONSOB, 2020a, 2020b). This seems surprising, on the one hand,
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because Taleb himself had stated in an interview that it did not satisfy what was due for the
attribution of the color black (Occorsio (2020); on the other hand because, even if not in the form
of scientific literature, articles had appeared which argue that black was not the right color
(Avishai, 2020; Spadafora, 2020). The reference to a metaphor introduced by Giovenale (1535),
Santorelli (2011), Various (2006). In fact, Giovenale spoke of “rara avis in terris, nigroque simillima
cygno’, i.e. “a rare bird on earth, almost like a black swan”. The point is that, in his allegory, the
Latin poet himself refers to an impossible or highly improbable event, which only partially includes
the characteristics of the Black Swan a la Taleb. In summary, Giovenale’s “rare bird” — in terms
of classification - constitutes a more general category than Taleb’s one. Yet both before and after
this interview with the latter, the belief that COVID-19 is a Black Swan has increasingly spread,
to the point of assuming more than some relevant content in scientific papers (Deshmukh et al.
2022; Hysa et al. 2022; Yarovaya et al. 2022; Gong and Mao, 2022), articles on websites and not
(Apostolico, 2022; Dassu and Menotti, 2020; Porcu, 2020; Santangelo, 2021), books (Cirasola et
al. 2020), or in a purely political-economic report such as the Economic and Financial Document
of the Italian government (ltalian Ministry of Economy and Finance, 2020), up to the extensions
of the classification that introduce the class of “Green Swan”. This latter concept seems to
combine the general idea of risk, Taleb’s theory and assessment with an environmental or “green”
approach (Bolton et al. 2020). All this exploiting, among other things, deliberately or not, the
notoriety of a film released in 2010, precisely Aronofsky’s “Black Swan” (see Morandini et al.
2022). Another aspect is the one developed by Ferguson (2020), through a parallelism between
the First World War and Covid-19, in a work in which he speaks of the Black Swan a la Taleb, of
the “dragon king” a la Sornette (2009) and of the “gray rhino” a la Wucker (2016). In any case,
Ferson (2020) focuses the attention on similarities/differences in historical terms.

The right classification to be attributed to rare events according to Taleb’s (2010) useful
idea is then relevant, since this theory has become more and more famous and because
information is spreading faster and faster now. This obviously increases the consequences on
the financial markets of a false belief, for a construction of common sense starting from the mass
media (hence the use of some articles on the mass-media as part of our sources, see the ones
just mentioned); for the influences of social networks on prices (see Valle-Cruz et al. 2022),
especially during the pandemic); also for possible predictions of future prices (see Khan et al.
2022).

Our first contribution is, on the one hand, to describe more explicitly the properties that
characterize the three different color of Taleb’s Theory, in order to be able to highlight how one
of the related characteristics of a Black Swan is missing from the “Covid-19 pandemic” event and
one second is only partially satisfied by it. On the other hand, as a consequence of what may
occur, we show how it is more correct to classify this pandemic as a Gray Swan.

Our second contribution is to explain the mistake made in the attribution of color by
resorting to a behavioral methodology, specifying some heuristics that come into play: the player’s
fallacy, the confirmation bias, the (heuristic of) focus, the illusory truth effect, the herd effect and
anchoring.

The paper is organized as follows: after the introduction, in Section 2, we present a brief
description of what the Coronavirus is. In Section 3, in three subparagraphs, we recall the
definitions of Black Swan Theory (Taleb, 2010); in details, we present a more explicit definition of
this theory, in order to clarify the properties and after we give an example of “Black Swan”; finally,
we analyze the characteristics of the COVID-19 pandemic, precisely to verify whether the
common statement that it constitutes an example of a Black Swan is correct or not. In particular,
we show instead that it is a Gray Swan. In Section 4, we make some preventive valuation and
afterwards we draw attention to some useful heuristics involved in misclassification, which may
explain why people see the COVID-19 Swan “in Black”. Finally, we present our conclusions in
Section 5.

2. The Coronavirus

Coronaviruses (CoV) are a large family of respiratory viruses, which can cause mild to moderate
or serious illness; from the common cold to severe lower respiratory tract infections such as
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“Middle East Respiratory Syndrome” (MERS) or “Severe Acute Respiratory Syndrome” (SARS).
Between the end of 2019 and the beginning of 2020, an infection generated by a virus of the
SARS-CoV family, which originated in China, precisely in Wuhan - the capital of Huebi province
— rapidly spread throughout the world. On January 12, 2020, the World Health Organization
(WHO) declared that a new Coronavirus, never before found in human beings, was the cause of
the new lung infection that had affected the inhabitants of Wuhan. The International Commission
for the Taxonomy of Viruses has assigned the definitive name to the virus that of SARS-CoV-2,
to underline that the virus belongs to the SARS family and the fact that it is subsequent to the one
that spread (and then self-extinguished) in 2002, also referred to as SARS-CoV-1. The WHO
attributes the synthetic name of “COVID-19” to the disease associated with the virus, deriving
from the acronym “Corona Virus Disease 19”. In the first studies, it was assumed that COVID-19
spreads from person to person through the so-called “droplets”, or (according to the WHO
definition) larger respiratory droplets, subject in particular to the force of gravity, little evaporable
and which tend to fall in the vicinity of whoever issued them. These particles are released from
the mouth, nose and hands; or emitted by breathing, speaking, coughing, sneezing and/or saliva.
More precisely a group of researchers (see Buonanno et al. (2020a, 2020b, 2022; Jimenez et al.
2020; and Morawksa and Milton, 2020), in an open letter to the WHO which has become famous
and signed by a total of 239 researchers) have shown that an even more relevant factor is that of
“airborne transmission” - i.e. of airborne particles - even of smaller dimensions (having diameters
of less than 100 um), definable as an “aerosol”, i.e. a metastable suspension of solid or liquid
particles dispersed in a fluid. These “droplets” will tend to float in any closed environment and,
therefore, to saturate it according to what is assumed by convective motions of the environment
but over distances that cannot be predicted using only the emission speed. Infection can in
particular occur due to a direct contact with an infected person, if you are at a distance of less
than one meter from the latter, and an indirect contact, through objects and surfaces contaminated
by infected people, on which they have released aerosols and droplets.

The disease, especially in cases where the infected person is elderly or has other
pathologies, can progress towards a more serious form such as: pneumonia, severe acute
respiratory failure, renal failure and, even and unfortunately in many cases, death. It should be
emphasized that the symptoms listed above do not affect all infected people. In fact, among these
there are also people defined as “asymptomatic positive subjects” or (pauci-symptomatic), i.e.
subjects who test positive for the virus but who do not present any symptoms or who have mild
and imperceptible ones. These individuals may be potentially the most dangerous since, being
unaware of having contracted the virus, they contribute to its spread among the population. The
methods of transmission of the virus and the presence of a very large number of asymptomatics
make the spread of SARS-CoV-2 extremely high and fast. This is why the WHO had already
declared on 11 March 2020 that the SARS-CoV2 infection could be considered a pandemic given
that, on that date, 118,598 cases had already been registered globally, in more than one hundred
countries. In particular, while the so-called “social distancing” (for example the “lockdown”) can
be effective in preventing the contagion caused by droplets (maintaining a distance of 1 or 2
meters between the subjects or even imposing periods of lockdown), the prevention for aerosol
diffusion can be more effective with the use of devices such as masks (in particular FPP2, which
are better for both the wearer and those close to them than surgical ones) and, above all, with the
activation of replacement implants air, as suggested by the aforementioned 239 scholars or
specified in Draisci et al. (2021).

The initial variants of COVID-19, at beginning were named with the geographical names
of the first places where they were discovered, then instead classified as variants Alpha (the initial
strain), Beta, Gamma, Delta, Omicron. The first two variants were very dangerous due to their
consequences on health or life, especially for those infected who had previous comorbidities.
They mainly affected the lower respiratory tract and, in the initial phase, caused a series of
symptoms similar but stronger than those of the flu including fever, cold, cough, shortness of
breath, muscle pain, loss or taste alteration and/or smell and gastro-intestinal disturbances.

Let us recall that in the “Susceptible, Infectious, Recovered” (SIR) model (see Bailey
1975; Hethcote, 2020), the Ro index indicates how many people are infected by a sick person in
the initial state of the pandemic (i.e. at instant 0), while the Rt one represents the number of people
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infected by a patient at the instant t > 0 but taking into account the property that this second value
is influenced by the activities implemented to reduce the number of contagious (such as social
distancing which we will discuss shortly). For the COVID-19, the first three variants had an Ro
contagion index of about 2 or 3 up to certain cases 8, that is, a sick person infects 2 or 3 or 8
people. The subsequent variants, Delta and above all Omicron, with its sub-variants Omicron 1,
2, and 3 and especially the more recent 4, 5, and BQ.1, tend to remain in the upper tracts and to
manifest themselves with greater contagion capacity, because the Ro index also reaches 12 and
more but the consequences in terms of health have diminished, above all for the diffusion of
vaccines discovered in the meantime. These latter variants have led to hypothesize the passage
to an endemic situation (therefore of constant diffusion). Among other things, their symptoms
have also changed a little or, in some cases, have worsened in the situations of crossbreeding of
the variants (leading to those XE and XJ, for example, which were born from mutations that
incorporated the Delta and the Omicron together).

At beginning, with the increase in the contagion curve, many national health systems
have turned out to be fragile and have entered a crisis. Given that the virus immediately appeared
highly contagious and human-to-human transmission is possible even from asymptomatic
individuals, the governments of the affected countries have resorted to the only measure capable
of containing the contagion curve - before some desirable vaccines, the real and effective solution
against the pandemic - which is the lockdown. According to Farboodi et al. (2020) - who, in April
2020, presented a model explaining the internal and external effects of social distancing in a
pandemic - the optimal choice to deal with an epidemic caused by a highly contagious virus is the
immediate application of measures aimed at limiting social interaction between individuals. In fact,
although they cannot completely stop but only slow down the spread of the infection, they are
effective in reducing pressure on the health system and allowing the refinement of the techniques
of tracing the infections and treating the sick. By the way, the specific “zero infections” objective
is very difficult to achieve and can lead to paradoxically negative effects in the eventual transition
from a pandemic to an endemic phase. In recent months, the same countries that had long
pursued this pandemic containment policy are opting for the more extensive use of vaccines.

If we pay attention to the consequences of the lockdown, it has led to restrictions on the
mobility of individuals; forced the closure of schools, universities and public buildings; the
shutdown of commercial activities and non-essential services; the downsizing and reorganization
of essential production activities, aimed at guaranteeing the health of workers; the quota of import
and export activities as well as the zeroing of tourist activities. Even if it has made it possible to
contain the contagion curve, allowing the various national health systems to recover, at an
economic and financial level, it has had very negative repercussions on the various countries of
the world. In general, the economic consequences of a health emergency, during which social
distancing is required, depend on the direct and indirect effects on supply and demand. In fact,
with the implementation of the lockdown and, therefore, with the interruption and limitation of
production activities, there is a contraction in supply, as a direct effect. Demand also undergoes
a shock as, by limiting the movement of individuals, a drop in consumption is generated. In turn,
the latter are also negatively affected by the closure of productive activities, since most families,
suffering a reduction in income or the loss of their job, enjoy lower disposable income. Finally, the
contraction in demand amplifies the supply shock, resulting in the transition from a health crisis
to an economic/financial one (even if, during these periods, there is always someone who is able
to gain a lot; see Forbes Staff, 2020). In the case of the COVID-19, this has led to the largest
stock market crash since the so-called “great recession of 2007/08” with some particular and
specific phenomena that can only be explained in terms of behavioral finance (see Raviele, 2021).
If, on the other hand, the importance of contagiousness through aerosols is underlined,
mechanical systems for controlling and exchanging the air seem much more effective, also for
reconciling the maintenance of social contacts, as proposed by Draisci et al. (2021). Whatever
the main assessment to be made, it is obviously through the vaccines which, in the case of
COVID-19, were rapidly discovered, thanks to a significant public funding and the help of private
ones, and overall exploiting some of the ideas of previous research against SARS-CoV-1, such
the so-called mMRNA vaccines (Pardi et al. 2018, 2020).
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3. The “Black Swan Theory”
3.1. The “Black Swan Theory”: the Taleb’s definition

As indicated in the introduction, the term “Black Swan” has its origin in ornithology and Taleb’s
later use of this concept for a more specific classification of some events in his theory, into three
classes of Swans: “Black”, “White” and “Gray”. Our goal is to classify the COVID-19 under the
assumptions of this theory and, for obtaining that, our methodology will consist here in three steps:
in this first subsection, we recall the related definitions introduced by Taleb (2010); in the second
one we will go deeper, dividing the characteristics of the aforementioned classes (according to
color: Black, White, Gray) into further sub-features, that is listing them separately. This will lead
to better highlighting the properties present in the general events and, in the specific case of the
Coronavirus; in particular, which ones are possessed and which are not by it. As a consequence,
in the third sub-part, we will be able to attribute the correct color to this pandemic.

Thus, as fundamental first step and in detail according to Taleb’s theory, an event can be
classified as “Black Swan”, if it has the following three characteristics:

i. Ifitis arare event (i.e. with a very low probability of occurrence), isolated (i.e. which is
rarely occurred and, above all, which does not recur in close periods of time), which goes
beyond the normal expectations (i.e. if does not fall within the events that common sense
considers feasible even if rare), since nothing in the past can plausibly indicate its
possibility of happening;

ii. ifit has a huge impact on society and/or the world (i.e. its wide-ranging consequences, in
economic/financial or social or health terms or lifestyles or more generally psychological
perception of reality, greatly modify or upset the average or median or historical values
of the indicators used);

ii. if, despite its nature as an isolated event, human nature pushes us to elaborate, a
posteriori, justifications for its occurrence in order to make it explainable and predictable
(as if it was not exceptional and the signals predicting its realization had been
underestimated feasibility).

We note that, for complementarity, even a highly probable event that does not actually
occur, turns out to be a “Black Swan”. Indeed, the occurrence of an extremely improbable event
implies the non-occurrence of an extremely probable one, its complementary set. In fact, it is like
hypothesizing an event A has probability very close to 0 (although not 0), then its complementary
set in the reference probability space, indicated by A, will have probability very close to 1
(although not 1). This interpretation - in order to use continuous models - could be “extreme”,
given that events with O probability can occur, as they are represented by non-empty sets; just as
events with probability 1 may not occur, as they are represented by sets that do not coincide with
the whole space.

Instead, a “White Swan” is an extremely rare event (i.e. with probability of occurrence
close to 0) that generates positive consequences for individuals.

Let us consider, for example, an investor who takes positions opposite to the prevailing
expectations on the future trend of the stock markets, or who follows a so-called “contrarian
strategy”, i.e. a financial investment which requires the agent to adopt a position opposite to the
trend in the prices of a financial security, reflecting the expectations of most agents. In fact, this
investor is said to be operating against the trend (Dreman, 2012). Well, for a long time, he/she
suffers losses in his/her capital account — going against the prevailing trend. However, upon the
occurrence of the highly improbable event assumed and on which he/she had bet, the investor
manages to generate a significant capital gain (although initially he/she had to invest a sufficient
amount of money). Indeed, such a rare event refutes the dominant beliefs on the future trend of
a market (equity or other assets) and, contrary to what happens for him/her, constitutes a “Black
Swan” for most investors, resulting in a large capital loss.

Finally, a “Gray Swan” is a rare event, isolated and important but somehow predictable
(that is, whose probability of realization can be modeled more precisely); therefore with little
“surprise” on its occurrence.
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In this third case, such an event could be managed in a “scientific’ way. For example, by
knowing its impact on one’s financial portfolio, its negative consequences could at least be
reduced. If we think of a concrete case, we can refer to forecasts on the future inflation rate of a
country, or to its bankruptcy (by carrying out a scenario analysis or stress tests).

3.2. An explicit classification of the “Black Swan Theory”

As mentioned before, in this second step, for the three Taleb’s (2010) categories, for our
purposes, it is useful and constructive to list their properties separately for each of them. This will
lead to better highlighting the characteristics present both in a general event and also in the
specific case of the Coronavirus too. In particular, in order to achieve this goal, we present the
definitions of Taleb’s theory more explicitly. According to his idea, an event can be classified:

I) as a “Black Swan” (B stands for black):

B.1.1) if it is (extremely) rare;

B.1.2) if it is isolated,;

B.1.3) if it has not similar precedents and, therefore, do not fall within the field of normal
expectations;

B.2.1) if it has a huge impact - on society and/or the world;

B.2.2) if this impact is strongly negative;

B.3) if it is predictable only in retrospective and not in prospective terms (even if it is an
isolated event).

II) As a “White Swan” (W stands for white):
W.1.1) if it is an (extremely) rare event;
W.1.2) if it generates positive consequences for individuals.

The presence or absence of precedents, in this case, is not actually relevant in terms of risk, given
its positive consequences (it is well known that, in the field of financial risk, much attention - if not
the main one - must be paid to the “worst case”, the one that - perhaps very rare - can have
harmful consequences. However, if the latter are positive, this can only be welcomed).

[ll) As a “Gray Swan” (G stands for gray):

G.1.1) ifit is (extremely) rare;

G.1.2) ifitis isolated;

G.1.3) if it has a similar precedent and, therefore, falls within the usual expectations (at
least of the most “informed” or attentive to its occurrence).

We immediately underline that G.1.1 and G.1.2 are equal to, resp., B.1.1 and B.1.2, while
G.1.3is the opposite of B.1.3.

G.2.1) Ifit is very important for its effects;

G.2.2) if this impact is strongly negative.

We note that the properties G.2.1 and G.2.2 constitute another way of describing, resp.,
the equivalent ones B.2.1 and B.2.2 of a Black Swan.

G.3) If it is somehow predictable, also in prospective terms (and, therefore, presents little
“surprise” on its realization).

We highlight that G.3, compared to B.3, also includes being true ex-ante and not only ex-
post.

Before evaluating the characteristics of COVID-19, let us give an example of a “Black
Swan”. To this end, let us examine the attacks that took place on 11 September 2001 in the United
States, for some time now referred to as “09/11 — nine/eleven”, understood however as overall
and aggregated events. With this, we refer to the 4 hijackings that took place that tragic day: the
2 that led to the collapse of the Twin Towers (evaluable as an attack on the economic sphere),
the one on the Pentagon (attack on the military sphere), the one that was foreseen against the
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White House (attack on the political sphere); with the latter failed because it was blocked by the
heroic reaction of the passengers on the flight. Well, seen precisely in the aggregate, it is a rare
event (B.1.1), isolated (B.1.2), unpredictable (property B.1.3; not so much as a terrorist episode
on US territory, given that there had already been an attack precisely on Twin Towers — February
26, 1993, but as an aggregated and overall event given the different objectives). It had an
enormous impact on society and the world (B.2.1); an impact that was strongly negative (B.2.2).
Finally, we tried to give numerous and different ex-post explanations, which tried to interpret the
aggregate attacks as explicable (B.3).

3.3. The correct hut for the COVID-19

We can achieve our goal to attribute the correct color to Coronavirus, under Taleb’s (2010)
classification. As indicated in the introduction, numerous scholars argue that the Coronavirus is a
Black Swan. Probably, they focus their attention on its rarity (the B.1.1 property) as well as its
isolation (the B.1.2) and its catastrophic consequences, of enormous impact (B.2.1) and strongly
negative (B.2.2). Furthermore, also the absence of similar precedents (B.1.3) and predictability
only ex-post (B.3) are considered satisfied properties. Instead, as it is natural also looking at the
characteristics of the Gray Swan as written in the precedent subsection, it is also true that it is a
rare event (the property G.1.1), isolated (that G.1.2); important for its effects (G.2.1) and with a
strongly negative impact (G.2.2) — with these two aspects of the Gray Swan which constitute, as
indicated above, a rewrites of the analogous ones of the Black Swan.

The point is that, however, understood as a pandemic, the Coronavirus has had historical
precedents. Just think of that of the “Spanish flu”, which occurred during the First World War,
which therefore makes condition G.1.3 satisfied and not instead the B.1.3. Furthermore, the
Coronavirus had a degree of scientific predictability, so much so that the same WHO was already
studying a school case in 2019 which predicted the rapid and therefore pandemic spread of a
virus, thanks to air travel (such as consequence and trade and tourism), as shown by a report of
September of that year (Global Preparedness Monitoring Board, 2019). This constituted for
SARS-CoV-2 a form of predictability also ex-ante and not only ex-post. Besides, it could be said
that it was a question of extending - precisely in prospective terms - the arrival of SARS-Cov-2
understood as an “evolution”, unfortunately in much more negative terms and consequences, of
its “pro-parent”, the SARS-CoV-1 (clearly, here the terms “evolution” and “pro-parent” are
understood in a broad sense and not strictly biological). Consequently, also the property G.3 is
satisfied and not, instead, the B.3.

From what has been said, it appears evident that in terms of Taleb’s (2010) classification,
the Coronavirus constitutes a “Gray Swan” and not a Black one and, therefore, it is the gray color
(the third category of Taleb’s Theory) that must be attributed to it.

4. 0On the involved heuristics for the misclassification
4.1. Preventive considerations

First of all, it should be underlined that the primordial idea in ornithology that there were no black
swans was already misplaced in logical terms and confused the idea of irrefutable with that of
unrefuted. In fact, it was incorrect to think that repeated verifications of encounters of only white
swans constituted proof of the absence of black swans. Suffice it to say that the conjecture “there
are no black swans because all swans are white” can be refuted by meeting even one black swan
but, instead, it can only be rated more probable or plausible if there have been countless white
swan encounters. Therefore, from a mistake in logic follows one in probability. Already from this,
we can see how the heuristic called “player’s fallacy” has a role, for which individuals tend to
misuse probability both from a theoretical point of view and, above all, from a practical one. By
the way, this heuristic, among other things, seems to increasingly constitute a rather relevant
class in its own right in economic/financial applications, in more general terms with respect to its
collocation as a sub-case of the representativeness heuristic (within the classical framework of
three “basic” macro-categories for behavioral distortions: anchoring, representativeness and
availability), as reported in Costa (2022). In addition to this heuristic, there is also the effect of the
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“distortion for confirmation” for which, when a rule or a conjecture is given, the human being as
such tends to try to confirm it and not instead to refute it, when maybe this second way can prove
to be more profitable and faster. In particular, typically, in the presence of numerous and repeated
verifications of one’s own thesis (in other words following many “positive responses” which
confirm one’s idea), a person will tend to see it strengthened, convincing himself/herself that it is
verified, which is false in general or could be false in the specific case. In this sense, it would be
much more constructive to try to refute one's thesis (that is, to look for “negative answers”). Think
of the well-known example of the “Wason cards” (in this regard, see Costa, 2022; Legrenzi, 2009;
Legrenzi and Massarenti, 2015). By the way, the third characteristic of a Black Swan and, the
more explicit property N.3 are affected by the same heuristic most directly represented by the
hindsight bias.

4.2. On the heuristics regarding the color of the Swan COVID-19

If now we look more closely at the evaluation of why the characteristics of the Black Swan are
attributed to COVID-19, rather than the correct ones of the Gray Swan, as shown in paragraph
3.3, it is a matter of evaluating which heuristics come into play. The attribution of the black color
to the Swan related to COVID-19 has suffered the effect of “focusing”, a heuristic that constitutes
the tendency to concentrate on the characteristics under consideration, neglecting the others (for
this and the other heuristics and moreover for considerations about bounded rationality, see
Kahneman, 2003, 2011; Kahneman et al. 1982, 2021; Kahneman and Tversky, 1971, 1974, 1979;
Simon, 1982; Thaler, 2015; Viale, 2020). In the case in question, various works have taken in
account the great impact in terms of health, death, economic/financial aspects, neglecting the
other characteristics of Taleb’s (2010) classification. In particular, in the case of COVID-19, the
assessment of the importance of the presence of historical precedents and the relative
predictability of such a pandemic has been omitted, focusing on other properties. In terms of poor
assessment of predictability, among other things, the player’s fallacy described above has also
occurred here. Furthermore, both the “illusory truth effect” came into play, which leads to the belief
that news already heard and initially deemed true or at least plausible (heuristics very present on
the Internet and often used to spread false news). In details, the idea that there were no
precedents (even if the Spanish pandemic had its notoriety) and above all - and again — that one
about the absence of predictability of such a phenomenon weighed. In fact, further checks or
analyses on the characteristics of COVID-19 have been neglected. In this context, the so-called
“framing effect” can be identified, since the decisions of individuals were influenced according to
how the information was framed. In fact, a “negative framing” was used for describing the
pandemic, in order to raise awareness of peoples on it and for obtaining the observance of the
rules on social distancing. Vice versa, with the aim of a social and/or economic recovery, a
“positive framing” was realized, by communicating the daily number of healings rather than that
of deaths. Of all the heuristics involved, once the mechanism of the initial diffusion of the news
was triggered with the wrong attribution of the color black to the Swan, the distortion from the
“herd effect” naturally presented its consequences, i.e. from the attitude for which people tend to
follow “fashions”. This aspect was influenced by both the rapid diffusion of Taleb’s (2010) theory
and also a plausible influence of the notoriety that the film “Black Swan” had had, even if the
connection between this and Taleb’s paradigms did not exist. In fact, then there was also an
influence of the distortion called “anchoring”, with respect to which we tend to anchor concepts,
variables or anything else to quantities or phenomena totally disconnected from them. Last but
not least, but here we end up on an even more psychological field, the color black in itself
determines an immediate association with something related to fear, a feeling definitely and
obviously present as an emotional consequence of the pandemic. With a more incisive effect
compared to the emotions aroused by a color such as gray, for which it is more appropriate to
think of fear rather than fright (see Kumarasamy et al. 2014; Kaja and Epps (2004) and the related
references and Valdez and Mehrabian, 1994, for example).
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5. Conclusion

The idea of the present work is to evaluate whether - within the classification of Taleb’s (2010)
Theory - the attribution of the black color to the Swan relating to the COVID-19 pandemic is correct
or not, arriving at the conclusion that, instead, the right color is gray. This subject has importance
for its consequences on financial framework and on more general fields as false beliefs. We show
that the misclassification is due to the presence of behavioral heuristics that influences the
decisions of individuals as such.

In our paper, we use a behavioral point-of-view. Taking this into account, a possible
evolution of this kind of result is to build a bridge toward a more quantitative framework. For
example, one possible line of a future research is to analyze the distributions of some rare events
occurring in the financial markets, in order to classify them as a Black Swan or not.
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