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algorithmic catastrophe—the
revenge of contingency
yuk hui

The magic of automation [is] literalminded…A goal-seeking mechanism will
not necessarily seek our goals unless we
design it for that purpose, and in that
designing we must foresee all steps of the
process for which it is designed…The
penalties for errors of foresight, great as
they are now, will be enormously increased
as automatization comes into its full use.2
—Norbert Wiener
CATASTROPHE AND ACCIDENT
All catastrophes are algorithmic, even the natural ones, when we consider the
universe to be governed by regular and automated laws of motion and principles
of emergence. A catastrophe first takes the form of an accidental disturbance
generated by the internal dynamics of the universe. We can understand the term
“accident” in two ways: firstly, as a non-essential property of a substance (such as
the colour red predicated of an apple), as outlined by Aristotle in the Categories,
meaning that its arrival and disappearance doesn’t lead to the destruction of the

substance (e.g. when the apple has not yet turned red it is still an apple); secondly,
as something arriving in a contingent way, which is what we more commonly
understand by the term.3 I will show later that the algorithmic catastrophe—
which I define as any catastrophe that is the product of automated algorithms—
results from the convergence of these two types or meanings of accident. We
have witnessed many technological catastrophes besides those caused by human
ignorance or technical immaturity—metal fatigue and brittle fracture, for
example. But these material, technological catastrophes are not examples of what
I am proposing here to call algorithmic catastrophes. Algorithmic catastrophe
doesn’t refer to material failure, but rather to the failure of reason.
In November 2002, the French philosopher Paul Virilio curated an exhibition at
the Foundation Cartier in Paris entitled Ce qui arrive. In this exhibition Virilio
wanted to analyse the arrival of a new kind of catastrophe—the kind due to
technological developments—in recent decades; he also claimed that a reversal of
Aristotle’s distinction between substance and accident had taken place. In light of
the anticipation of the normalization of catastrophes in the twenty-first century,
Virilio hopes to go back to the question of responsibility and reflect on the problem
of industrialization, which becomes destructive to both corporeal and spiritual
beings. Virilio points out that for Aristotle accidents serve to reveal substance.
For Virlio himself, on the other hand, substance is always accidental. What follows
from accidents are new inventions to overcome them. Hence catastrophes are
structurally necessary, since without them technological development would not
be effectively motivated. He writes: “The shipwreck is consequently the ‘futurist’
invention of the ship, and the air crash the invention of the supersonic airliner, just
as the Chernobyl meltdown is the invention of the nuclear power station.”4 Virilio
further observed that accidents have also bypassed this relation to substance;
indeed he writes, if we could talk about the “accidents in substance,” now the
“accidents in knowledge,” of which “computer science could well be a sign, due to
the very nature of its indisputable ‘advances’ but also, by the same token, due to the
nature of the incommensurable damage it does.”5 The new form of accident that
Virilio refers to—“accidents in knowledge”—is dominated by the second sense of
the word accident, meaning the constant arrival of catastrophes accompanied by
the “progress” of civilisation. We understand further the accident of knowledge
as the accident of reason, or more precisely of exteriorised reason, which we call
“algorithm.” The dialectics of accident and invention lead to a systematization of
exteriorized reason, which obtains its own mode of contingency.
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The emergence of algorithmic catastrophe, as this article will argue, marks on
the one hand the presence of a global technological system that is open to the
repetitive arrivals of catastrophe without apocalypse. Hence the catastrophe I
want to describe is different from the understanding of it in tragedy and apocalypse.
Firstly, we are no longer talking about laws of nature but a global technological
system, which displaces catastrophe from its tragic origin. Lets recall that the
Greek word κατάστρέφω has two parts, κατά (“down”) and στρέφω (“turn”),
where each designates a movement in a chorus. Secondly, the apocalypse as
understood by Christian culture is unable to fully explain the global situation.
Apocalypse as a hope for a new beginning appears more and more deceptive.
Hence the algorithmic catastrophe has to be articulated and understood beyond
the association with ancient tragedy or post-industrial eschatology. On the other
hand, it marks the completion of speculative reason in relation to the revelation
of the concept of contingency in Occidental philosophy, first systematically
explored by Plato and Aristotle, then in theology and medieval philosophy in
relation to God’s creation, then in the work of Émile Boutroux (1845–1921), and
now fully exposed in the work of the French philosopher Quentin Meillassoux.
In a concise dictionary entry, the German philosopher Hans Blumenberg points
out that contingency is one of those few concepts that are specifically of Christian
origin. In Aristotelian philosophy there is no opposition between possibility and
necessity, but rather between possibility and actuality; it is only when it is bound
to logic that such an opposition is established. The ontologization of “possible
contingency” is completed in the thirteenth century: “the world is contingent as
an actuality, which, because of its indifference to its existence, does not carry the
reason and law of its being in itself.”6 Through the voluntarism of the Franciscan
scholastics, necessity no longer justifies contingency, which becomes accident
(Zufälligkeit).7 If accidents as predicates dominated the inquiry into being for the
ancients, now we start to witness the domination of the other meaning of accident,
i.e. contingency. Contingency is always there in the laws of nature and challenges
all forms of necessity, as Emile Boutroux shows in De la contingence des lois de la
nature.8 The contingency of the algorithmic catastrophe is no longer the same as
the natural one, but rather operates within technics as the “second nature.”9 This
is the background of what I term the “algorithmic catastrophe,” which describes
our technological situation. An objection may be posed, since here we indirectly
affirm the distinction between nature and culture (if we also count technology
as part of it). It is true that such a categorization is to a certain extent cultural.
However, we are not affirming that nature and technics are distinct and isolated
realities, but rather that the traditional concept of nature, which ignores and
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undermines technics, should be called into question.10 Hence it is necessary to
put forward a second nature, which contains such a distinction but at the same
time sublates it.
The algorithm that we talk about today is the latest development of reason, totally
detached from the thinking brain, and becoming more and more significant in
our everyday life due to recent rapid developments in artificial intelligence
(AI). Algorithmic catastrophe is expressed in the perception of technical
development—from 2010 on, we have twice witnessed the so-called “flash crash,”
which paralysed the financial market in seconds due to the use of algorithmic
trading. On the other hand, this anticipation of catastrophe becomes a design
principle: “Design for failure, since everything fails” is a well-known slogan of
Amazon’s cloud computing. One should not miss the dialectics of accidents as
predicates and contingency, luck (both as τύχη) and automaticity (αυτοματον),
in the development of their meaning in laws of nature to their meaning in the laws
of technics—the second nature. We have entered the global age of catastrophe,
and a global post-industrial eschatology, as proposed by Virilio, seems in vain since
it ignores the global technical system that is essentially the convergence between
different subsystems and different cultures. In order to unfold the concept of
algorithmic catastrophe, we must reconsider the historical relation between
technics and contingency in Occidental culture. The history here presented, as
the development of reason and its exteriorization in machines, significantly leads
to a self-negation from the late twentieth century until now.11
NATURE, CONTINGENCY AND TECHNĒ
It may be worth noting that the ancients, in times of catastrophes such as drought
or flood, placed their hope in the restoration of the cosmic order, an order that
would triumph over all contingencies. Due to a lack of technical and scientific
knowledge, contingency constituted the mythical and catastrophic moment of
tragic time, as presented in the tragedies of Hellenic culture. This contingency
is in itself not only accidental, but also a necessity for the understanding of
the relation between the human and the cosmos. Oedipus, the intelligent man
who solved the riddle of the Sphinx, failed to escape destiny, which is at the
same time contingent and necessary. The birth of science or reason is a way to
overcome the unforeseeable and uncontrollable nature of contingency. Hence
Plato, the biographer of Socrates, has provided us with an anti-tragic theater,
in which Socrates uses his reason to penetrate into things with the “Apollonian
measurement.”
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In Protagoras, Socrates proposes to develop a technē as the ultimate measurement
of good and bad, and as a response to the sophists’ proposal of multiple ends.
Martha Nussbaum, in her book The Fragility of Goodness: Luck and Ethics in Greek
Tragedy and Philosophy, has shown that the ultimate aim of Plato is to handle the
fragility of luck (τυχή). Luck is contingent, since if luck is always there, it will
lose its semantic meaning, and hence not be desirable. The resort to science is
one way to overcome the fragility of τυχή. Science here, meaning also τέχνη or
its plural form τέχναι, allows a method of measurement and calculation that
renders all ends into commensurable terms. Nussbaum also turns to Aristotle’s
definition of technics, highlighting four elements: (1) universality; (2) teachability;
(3) precision; (4) concern with explanation.12 Technē, claims Nussbaum, did
not have a significantly different meaning from epistēmē during this period of
Hellenic culture. Epistēmē is concerned with the objectivities of the technē, which
can overcome the contingency and the ακρασία, the incontinence. Nussbaum
didn’t notice the tension of the two objects to overcome: τυχή as contingency,
and ακρασία as incontinence, or the weakness of will. Technics is not only an
overcoming of τυχή, but also the overcoming of ακρασία, that consequently
opens a new situation in contrast to the habitus.
This technics is not a specific skill; it is the technics of all technai, that is to say,
rational thinking. This rational thinking, here in the name of technē and epistēmē,
has an anti-tragic gesture, since tragedy is always the sufferance of the τύχη,
which goes beyond the governance of rules. The tragic spirit, which flourished
in the Hellenic culture of 700 BCE, is condemned by Socrates’s wisdom, as it is
described by Plato. The rational thinking, which Socrates proposed to Protagoras
as an absolute measurement based on pleasure, defeated Protagoras’s own
proposal of technics, namely the teaching of justice. The great sophist was
challenged not because of his technics, but rather his inability to comprehend
the technics that governs all the technai. This science based on pleasure is not
the pursuit of Dionysian desire and inspiration, but rather of Apollonian order
and measurement. This scepticism of bodily desire by rational thought was
announced at the very beginning of Plato’s dialogue. Let us recall: an anonymous
friend made fun of Socrates’s pursuit of Alcibiades, implicitly likening it to a dog
hunting down its prey.13 Socrates, however, admitted his desire for Alcibiades,
and at the same time showed that there is something more important than this
seduction: “I wish, however, to tell you something that is [strangely] out of place:
you see, though he was present, I didn’t have my mind [on him], and I forgot him
quickly.”14 For Protagoras and his wisdom, Socrates was able to keep Alcibiades
out of his mind. The science of pleasure is a science of planning and of foresight.
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It refuses immediate pleasure in view of the long-term sufferance; it accepts
immediate pain in favour of future beneficial consequences. The good is the longterm pleasure; the bad is the long term suffering. The science of measurement
will be able to avoid the error caused by the weakness of the will and ignorance.
As Nussbaum writes:
The author of On Medicine in the Old Days recognized … that the absence
of a quantitative measure in his art doomed it to deficient precision and
therefore to error. He was still able to claim technē status for it. But some
years later it will be forcefully argued that any technē at all, to be technē,
must deal in numbering and measuring. The common concern of all technē
and epistēmē whatever, insofar as it is technē, is ‘to find out the one and the
two and the three—I mean, to sum up, number and calculation. Or isn’t it
this way with these things, that every technē and epistēmē must of necessity
participate in these?’ The author is, of course, Plato; the text is the seventh
book of the Republic.15
The measurement that carries the tendency towards absoluteness
constitutes a new form of τύχη, of which reason wants to be rid. This is the
confrontation between technics and nature: to control in order to become better,
like the science of medicine. Howard Caygill has shown that artists are not the
only ones who were expelled from the city, but also physicians, who have the
technē to cheat, as in the myths of Asclepius. The god of healing was struck by
lightening on the point of breaking the necessity of nature to heal a dead man.16
The physicians were allowed to come back to the city as guardians, however,
precisely because of their capacity of intervening into necessity and contingency,
or in Caygill’s words, the “task of legislation.”17 This is clearer in the Laws, where
Plato juxtaposes technē with contingency and necessity:
we are told, you know, that whatever comes, has come, or will come into
existence is a product either of nature [phusei], or of chance [tuchē], or of
art [technē].18
This separation between the laws of nature, the contingency that escapes them,
and the technics which legislates them, opens up a differentiation between the
contingent and the accidental in nature and in technics. Technics, which aims
to overcome contingency, also generates accidents. The progress of technical
contingency is driven by its own advancement. This is best demonstrated by
fire, according to a story told by Protagoras in the dialogue. The fire that is given
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to man by Prometheus has already opened up the twofold nature of technics
in relation to contingency. Fire, which provides warmth as well as the essential
element for cooking, stabilizes the household in resisting the sudden change of
weather and the attacks of animals. Fire is the compensation for the accident
caused by Epimetheus, since the giant famous for his hindsight distributed skills
to all animals except humans, who found themselves “naked and shoeless and
without bedding and without weapons.”19 Fire results, as a consequence of what
Bernard Stiegler calls a default, and hence becomes the necessity of being, the
“défault qu’il faut” or the default of the origin.20 The accident is the origin—and it
is also the possibility of necessities—transformed and stabilized by culture.
However, fire is also the source of accidents. It can easily burn down a wellestablished settlement and turn everything into ashes. It is not evident in this
dialogue of Plato, since for him, its ultimate aim is to show the superiority of
Socrates over Protagoras, challenging the latter’s confusion of the former’s
teachings regarding justice, and Socrates’s own conviction of the means of
valuing and measuring the end of the justice. Socrates, in this respect, is loyal to
Prometheus, for his abilities of foresight and planning:
And so [it’s evident] that Prometheus pleased me more than Epimetheus
in your story; you see, using him [as an example] and foreseeing [with
Promethean foresight], I’m arranging all my life’s business, and, if you’d
be willing, as I said at the beginning, I’d thoroughly examine these things
with you with the greatest pleasure.21
The resistance to contingency marks the beginning of the history of Occidental
philosophy. It is also here that we understand Bernard Stiegler’s interpretation
of European philosophy as by accident instead of by essence.22 He writes, “for the
European necessity of philosophy is techno-logical. Which is to say, hypomnesic. And
accidental precisely in this respect.”23 Let us unpack this sentence and unfold its
relevance to our investigation here. The word “accidental” here contains several
meanings. Firstly, it is accidental since Epimetheus has forgotten human beings;
it is an accident, which constitutes the origin, a lack. Secondly, for Stiegler technē
is not part of European philosophy but rather a founding question of European
philosophy. This is Stiegler’s own ambitious project to reformulate the history
of European philosophy based on “hypomnesis”—that is, the insufficiency of
memory, i.e. forgetting. And if anamnesis is central to Plato’s philosophy of the
truth, it demands a material support, which is also a technics of hypomnesis,
as when Plato shows in the Meno how Socartes instructs the slave boy to solve
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geometrical problems by drawing in the sand and tracing the lines. Since technē is a
means to exteriorize memories, by exteriorizing it in the form of a technical object
(geometry in the case of the Meno as well as Husserl), anamnesis is freed from its
total dependence on the human mind, and hence is also the source of hypomnesis.
In this reading of Bernard Stiegler, the history of European philosophy is one that
renders the techno-logical accident necessary. This resonates with the two senses of
accident that we have explained above: on one hand, the revelation of substance
through accidents, meaning the accidents become necessary; on the other hand,
the overcoming of the irrational through reason. We need to establish a link
between Nussbaum’s treatment of accident and that of Stiegler. Although they
come from different traditions, it is clear that they refer to something in common.
For Nussbaum, reason’s role is to eliminate the fragility caused by contingent
events. This is not possible without technique, which is also reason; and this
technics is not possible without a material support, as in the example we just
given from the Meno. A connection between reason and geometry is introduced
in this episode, reason and technē find their common object in geometry. For
Stiegler, geometry is an apodictic science (or idealization), and it is because of
geometry’s apodictic nature that reason achieves its absoluteness. Stiegler also
sees at issue the technological globalization of European philosophy, which for him
is the only future: “Europe is called to a global becoming (to exist on a global
scale) with its philosophy—failing which it will die—and can become so only by
‘de-Europeanizing’ itself.”24 Stiegler sounds rather close to Heidegger here, in the
sense that he sees a “system” on the verge of closing down, just as the latter sees
the completion of Occidental metaphysics in the epoch of cybernetics. However,
it must be stated that whereas Heidegger proposes a return to the origin, Stiegler
proposes a “de-Europeanization.”
FROM CONTINGENT TO AUTOMATIC
Aristotle has furthered his inquiry into the nature of the contingency, and affirms
the distinction between two types of chance or cause: τύχη (tuché) and τὸ
αὐτόματον (to automaton). τύχη, as we know, refers to both contingency and
to luck; Τὸ αὐτόματον is often translated as “spontaneity.” Τὸ αὐτόματον,
however, refers not only to spontaneity, but also to the automatic: the automatic in
the sense that it is already within the possibility of being itself; for example, when
throwing a die there are always six possibilities. In other words, Τὸ αὐτόματον
is something that can be thought—or, more precisely, that can be determined
by thought. On the other hand, τύχη cannot be determined; it is necessarily
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undetermined. Aristotle gives the example of a man who went to a place where he
found that his debtor was collecting money from others, and then got his money
back, even though he didn’t come for this purpose. This for-something or forsomething-else is always already automatic. Hence, Aristotle says:
Everything which is the outcome of luck is an automatic outcome, but not
everything which is the latter is the outcome of luck.25
Luck, here, demands a choice; it is subjective and has to do with reason. In Book
II Chapter 6 of the Physics, Aristotle states that “nothing done by an inanimate
object, beast, or child is the outcome of luck, since such things are not capable
of choosing,” and continues: “the automatic, on the other hand, extends to the
animals other than man and to many inanimate objects.”26 Aristotle gives another
example, in which a horse luckily walked out of danger and saved itself. The chance
that the horse had for saving its life was not really luck, but automatic. So accident
has more to do with reason than with nature. There is an automatic causality,
which follows the possible cases, e.g. the definition of horse and a tripod. Luck is
never the outcome of one case over another, like throwing a dice. Throwing dice
is not about luck; it is spontaneous and automatic.
The contingent and the automatic are conflated today, since the automatic
produces accidents, by which we assume contingency. In fact, we may be able
to say that luck moves in the direction of the automatic. This automatic is at the
same time spontaneous, meaning real-time, thanks to the effect of automation.
The automatic of the second nature produces a new form of contingency, which
doesn’t oppose that of nature but rather contains it, as we can see in the example
of Fukushima in 2011. The tsunami is not really the cause of the catastrophe, but
rather part of the cause. That is to say, the contingency of natural law (which
includes natural disaster or material failure) cannot alone explain the catastrophe,
since nature (the sea) is integrated into the technological system as a cooling agent
of the nuclear plant.27 This could be further grasped as a techno-logical history of
metaphysics. The completion of metaphysics according to Heidegger means that
there is no longer a beyond; rather, all is present. What is present is considered to
be analysable and controllable, and there one finds the beginning of cybernetics.
We shall go back to this later and explain that contingency in cybernetics is
no longer the one that Aristotle was referring to, nor is it that of traditional
metaphysics. Cybernetics’s premise of “control” is fully expressed in the title of
Norbert Wiener’s book—Cybernetics: Or Control and Communication in the Animal
and the Machine—and by other authors writing on him. The control paradigm
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of early cybernetics was characterised by the mathematization of different
mechanisms: mechanical, biological, social, economic, and organizational. We
can trace this effort from Leibniz’s characteristica universalis to Charles Babbage’s
analytic machine, and on to the Turing machine, a story with which we are familiar.
Mathematization took its most materialized form in algorithms. The algorithm
understood as a process or an operation only expresses abstract thinking, and
gains a quasi-autonomy when it is realized in machines. This is one of the modes
of existence of the algorithm in its most “objectified” form. An algorithm is fully
expressed in its functionalities in operation. How different is the algorithmic
contingency and the contingency of the laws of nature?
There are two aspects that we can observe. Firstly, the contingency of the laws of
nature always comes from outside, meaning that the system cannot be totalized.
Emile Boutroux has shown in his book De la contingence des lois de la nature the
limit of the concept of necessity. Boutroux reproached the two necessities of right
(namely, analytic and synthetic) and the necessity of fact by showing that these
necessities are actually open to contingency. The analytic necessity always needs
to reinvent a new postulate. For example, Boutroux shows that passing from
logic to mathematics, from the notion of classes and genre to those of quantity
and space, a new postulate of continuity is demanded to bridge what is not
continuous. The synthetic necessity, though, pretends to be a priori and always
demands empirical experience; the necessity of fact, as already shown by Hume,
is only maintained by habits. This scepticism can be extended to well-formalized
physical laws. For example, according to the rule of Mariotte, considering a
container of gas, the product of the pressure and its volume is a constant: PV=C,
but this constant is only derived from experience and hence can be contingent.
Boutroux tried to show that any necessity is always open to something outside
it, or even demands something outside for its law to be completed; while for a
technical system, a certain case of contingency is always already presumed, and
understood as necessary. Like Leibniz’s best-of-all-worlds hypothesis—the world
created by God as the technical system created by its designer—is implemented
in the way that it anticipates contingency, meaning that they are only relatively
contingent.
These accidents are expected and integrated into the evolution of the technical
system. In other words, there is no law that governs the necessity of the causation
between the algorithmic thinking and its actualization in machine operations;
there is no necessary causation between the will of human agencies as intervention
and the automation of machines. Failures and errors are accepted not only as
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a necessity for technological progress, but also have become immanent to its
operation and maintenance. Algorithmic catastrophe becomes quotidian. This
is exemplified in the design of Amazon cloud computing, known as “design for
failure.” An Amazon engineer has fully explained this in a research paper:
In particular, assume that your hardware will fail. Assume that outages will
occur. Assume that some disaster will strike your application. Assume that
you will be slammed with more than the expected number of requests per
second some day. Assume that with time your application software will fail
too. By being a pessimist, you end up thinking about recovery strategies
during design time, which helps in designing an overall system better.28
This technical realization involves the redefinition of the responsibility of the
application component and infrastructure (which is allowed to be less reliable
than the traditional model), and the use of NoSQL data stores and the cloud
management tool, although it is not our intention to examine these technical
details here.29 In this perception, what is contingent is no longer contingent as
with the natural disaster as traditionally conceived, but is necessary in the second
nature constituted by “accidents.” As an engineer and designer, one has to be
assured that it is normal to have a catastrophe. If catastrophe is thus anticipated
and becomes a principle of operation, it no longer plays the role it did with the
laws of nature. This use of anticipation to overcome catastrophes can never be
completed, however, and indeed accident expresses itself in a second level of
contingency generated by the machines’ own operations. Herein also lies the
second difference between the algorithmic contingency and the contingency of
laws of nature, which we would like to approach in the next section. It doesn’t
mean that the algorithm itself is not perfect, but rather that the complexity it
produces overwhelms the simplicity and clarity of algorithmic thinking. This
necessity of contingency takes a different form from the necessity in tragedy and
in nature, which presupposes an outside of the empirical realm, or the supreme
gods.
ALGORITHMIC CATASTROPHE
If we look at the early mathematical history of the algorithm, we see that it mostly
concerned the problem of developing mathematical proofs in a systematic and
logical way. Speaking from a purely mathematical point of view, an algorithm
always confronts the question of incomputablility; indeed, as the mathematician
Gregory Chaitin proposed, it appears that way in most cases.30 The outside, or the

132 · yuk hui

supplement, shares a similar logic with deconstruction. But when an algorithm
becomes detached from the mind of the mathematician, in the passage from
Gödel to Turing, we observe that the question of incomputability is no longer the
major question concerning the algorithm, which is rather that of efficiency and
reliability.31 The Turing machine has to be distinguished from Gödel’s concept of
general recursivity or Church’s Lambda Calculus, though in the end they are doing
more or less the same thing mathematically. The Turing machine went beyond
the conceptual recursivity through the exteriorization of reason in concrete
and material terms. After the Turing machine and the proliferation of personal
computers, mathematical proofs are still one important stream of computer
science, but practical studies in computer science don’t pay much attention to
mathematical proofs and focus rather on the functionality and performance of
algorithms. Hence an algorithm is open to contingency, which occupies another
order of magnitude.
If we want to further speak of the algorithm in terms of automation, then we
can probably distinguish two types of automatization: the automatization of
instructions (or pure repetition) and automatization through recursions. What
is recursivity? To put it in its simplest terms, it is the function, which calls itself
and stops at a certain point when the constraint is met. This abstract thinking,
however, has to be understood mathematically; we can probably put it like this: it
is how a number could be computed in terms of a function, which calls itself until
a halting state is reached. Let’s consider the example of computing the fibonacci
number (1, 1, 2, 3, 5, 8, 13, 21...): in the recursive step, the function calls itself, and
enters a “spiral” operation until it arrives at its halting status, e.g. when the value
of the variable number becomes 0.

long fibonacci(long number) {
if ((number == 0) || (number == 1))
return number;
else
// recursion step
return fibonacci(number - 1) + fibonacci(number - 2);
}
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The common comparison between an algorithm and a recipe is almost wrong
since it ignores this difference. To be sure, instructions are a sort of algorithm with
the lowest perfection, that is to say, with the lowest intelligence. Instructions like
recipes are fundamentally instrumental and non-reflexive; they allow for simple
automation through repetition. If we define instructions as sequential step-bystep schematizations, and understand them as one pole of the algorithm, then
the other pole of the algorithmic spectrum would be recursive and non-linear
operations. This spectrum contains different notions of algorithm according to
different specific functionalities. The evolution of machine intelligence is a progress
from linear functionality to recursive functionality, taken from its mathematical
foundation. We can go further by saying that even a sequential procedure is also
recursive since the Turing machine itself is recursive; however, there is another
type of recursion, which is based on the programmability of the Turing machine. If
the recursivity of the computer (e.g. low level) is correlated with the incomputable
or the contingency of the first nature, then the recursivity of the programs on
the higher level has to do with the contingency of the second nature. Algorithm
is understood in our context as automation through recursion. Recursion here
means that the object to be computed can be understood in terms of repetitions
of a function conditioned by a halting value. For example, a natural number could
be understood as the operation of a function.32 For technē to overcome τύχη in
nature, it produces a contingency of the second nature. Algorithmic culture is the
culmination of this contingency, through the standardization and globalization of
the exteriorized reasons.
To elucidate this argument, I will present two cases, and analyze the algorithmic
catastrophes in three temporal dimensions: 1) acceleration; 2) delay; and 3)
immanence. We remember the famous newspaper article in the Financial Times
after the financial crisis entitled “Market: Rage Against the Machine,” which
blamed the machines for causing the financial crisis.33 This blame of machines
continued in the financial industry following the “flash crash” of the New York
Stock Exchange in 2010, and then of the Singapore Stock Exchange in 2013, both
caused by algorithmic trading. Algorithmic trading can be defined simply as the
use of algorithms to automatically execute purchasing commands. By profiting
from short term buying and selling, known as high-frequency trading, the market
can explode due to the “black box” effect—in which we see the evaporation in the
aforementioned cases of $4.1 billion and $6.9 billion USD in seconds.
The speed of algorithmic automation also creates a delay, which limits the
intervention of human agents. In 2012 a midsize financial firm, Knight Capital,
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took 45 minutes to find out that one of the programs, which was supposed to
have been shut down, was actually running. Every minute cost nearly 10 million
USD. The market works on speed, which depends on the automatic speculative
reasoning of the software. When the input to the software becomes random, and
multiple softwares participate in speculation, unexpected results are yielded. The
operation of an algorithm, temporally structured according to logical statements,
may 1) fail to digest the input or 2) fail to guarantee the output; hence one can
observe a 10 euro book suddenly become worth thousands of euros on Amazon
when the algorithm looks for the highest possible price instead of considering it
absurd. As the financial journalist Nick Baumann has noted, during the 2010 flash
crash the share of the consulting firm Accenture traded at both $0.01 and $30 in
the same second.34 The mutual speculations of machines, which value each other
according to the limits of their own data, failed to know their own follies.
The late Norbert Wiener had already anticipated this scene. In his article entitled
“Some Moral and Technical Consequences of Automation,” published in May
1960,35 Wiener criticized the layman’s understanding of automation, in particular
“the assumption that machines cannot possess any degree of originality” and
the belief that “its operation is at any time open to human interference and to a
change in policy.” The automation of machines will be much faster than human
intelligence, and hence will lead to a temporal gap in terms of operation. The gap
can produce disastrous effects since the human is always too late, and machines
won’t stop on their own. In face of our inability to fully understand the causality,
Wiener warns us that “if we adhere simply to the creed of the scientist, that an
incomplete knowledge of the world and of ourselves is better than no knowledge,
we can still by no means always justify the naive assumption that the faster we
rush ahead to employ the new powers for action which are opened up to us, the
better it will be.”36
CATASTROPHE AND SPECULATIVE AESTHETICS
Heidegger was very clear when he claimed that cybernetics is the end of Western
metaphysics.37 The end means that reason’s ability to overcome contingency
created a total transformation, in which thinking can no longer be detached from
the accidents (predicates) of the techno-logos. The techno-logos occupies itself
with beings, and no longer with the question of Being. Hence the techno-logos
defines the end of metaphysics, meaning that it cannot go beyond beings towards
Being. If Being is present in tragic thinking, as Heidegger reads Nietzsche as saying,
then this Being is a whole held together by contingency. Contingency delimits
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the knowledge of beings, and reveals the profundity of what is not yet present
and what cannot be present. This “outside” serves as a new strategy to reorient;
as Blumenberg states, “with the beginning of the modern period [Neuzeit], man
looks for an exit out of the conquest through the world consciousness and selfconsciousness of contingency.”38 Socrates’s reason, projected in Plato’s anti-tragic
theater, is the beginning of the end of the ancient Greek tragedy. In the age of
mathematization, contingency is equivalent to a causality, which can be logically
and technically deduced. The introduction of the algorithmic contingency
through the re-reading of Plato, Aristotle, Leibniz, Boutroux, Blumenberg, which
shows the existence of a superior order through the causa finalis, cannot be fully
captured by the law of nature. Jean de La Harpe writes:
It [contingency] marks the limits of our knowledge, the necessity
where we are able to demonstrate the real by examining the parts of it;
we will probably—and here the probability is practically equivalent to
the certitude—never be capable of demonstrating this clock of infinite
gearwheels, of superposing worlds of common sense full of contradiction
with a scientific universe at the same time real and intelligible; also the
contingency endures long beyond science itself and humanity, and relies
on reality in order to be assimilated and to be understood, but this is a limit
which moves back infinitively and tends toward the ideal for a necessary
determinism.39
In contrast to what Jean de La Harpe says, Quentin Meillassoux beautifully draws
an end to the role of contingency in traditional metaphysics. I would like to
engage with Meillassoux’s work here, firstly because his speculation on absolute
contingency characterises the aesthetics of the algorithmic catastrophe, meaning
that contingency shouldn’t be taken as exceptional, but rather unavoidable, and
hence acquires certain normativity; and secondly because his analysis of contingency
through mathematics shatters any rationalist justification of the necessity of the
laws of nature. Because of this relation to nature instead of technical systems,
Meillassoux’s contingency cannot be squared with the algorithmic contingency
that we are dealing with here. However, certain questions and formulations of
Meillassoux’s arguments resonate with and provide the opportunity for further
reflection on the algorithmic contingency. In the following passages, I will sketch
several key concepts of Meillassoux’s argument, at the same time situating them
within our own inquiry.

136 · yuk hui

Meillassoux starts with a critique of correlationism, which according to him creates
the deabsolutization of metaphysics. The project of returning to the question of
the absolute, or the infinite, wants to free reason from the structures to which
it has shackled itself, and move towards a new terrain which no longer submits
causalities to myths and superstition, but rather provides a new foundation for
science. How far can reason reach? Can reason reach a temporality where it itself
ceases to be, for example in the ancestrality where humanity was yet to appear?
Meillassoux wants to understand ancestrality as the limit of correlationism and
its product—modern science; namely: how can one think about the ancestrality
where there was not yet anything human? In other words, if there were no human,
we would be able to derive that the experience of objects didn’t exist; however
according to correlationism, then we wouldn’t be able to make sense of objects. A
similar argument can be applied to the algorithms—exteriorized reasons, where
we find more and more that human reason is becoming less and less capable of
understanding the system that it has succeeded in constructing.
The deabsolutization of metaphysics has to grant something (for example,
the unknown) that reason cannot include but nonetheless becomes reason’s
protection. It is exactly around the question of the archi-fact (e.g. facticity of the
correlation) that Meillassoux distinguishes different variants of correlationism, for
example those of Fichte, Schelling, Hegel, and down to Husserl. The subjectivists
(Meillassoux chooses to use the word subjectivists instead of idealists) wanted
to approach the archi-fact through enforcing the power of thought; that is how
thought can penetrate into the realm of the unknown. For Meillassoux the
absolute has to be posited outside thoughts, outside the reach of the mind, outside
all causalities. In contrast to what he calls the “facticity of correlation” of the
correlationist tradition, Meillassoux wants to propose what he calls the “principle
of factuality,” meaning to identify a reality or material that is independent from
thought. For example, we cannot say if God exists or not, since he may exist or
may not; he may appear in front of you tomorrow morning when you wake up; or
you may not see him at all within the finitude of your life. I quote Meillassoux:
“We will call ‘contingent’ any entity, thing, or event which I know could be, or
could have been, other than it is. I know that this vase could have not existed, or
could have existed otherwise—I know that the falling of the vase could have not
happened.”40 Distancing from correlationism is a way to open up a new inquiry
into the existence of the possible.
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The mission of speculative reason could be understood in terms of Meillassoux’s
new treatment of facticity, which proposes “we propose to make facticity no
longer the index of a limit of thought—of thought’s incapacity to discover the
ultimate reason of things—but the index of thought’s capacity to discover the
absolute irreason of all things.”41 Meillassoux wants to produce a new ontology, in
which one can find a new category or entity called “over-chaos” (surchaos), which
he wants to distinguish from chaos theory in mathematics. The over-chaos is “an
absolute” that “escapes the desabsolutization of correlationism.” This over-chaos
is not purely chaos, meaning without any possibility of deriving order or law.
Since within an absolute inconsistent being, there is hardly any contingency, as he
writes “an inconsistent—universally contradictory—being is impossible, because
this being could no longer be contingent. For the one thing that an inconsistent
being cannot do is to change, to become other, since, being contradictory, it already
is what it is not.”42 The necessity of contingency is not a proposal for a return to
chaos (as in some mistaken impression of the postmodern), but rather to affirm
the absoluteness of contingency.
In After Finitude, Meillassoux goes back to Hume’s questioning of the existence
of the necessity of causality, and turns it against Kant’s attempt to solve the
Humean problem, meaning that Kant uses the faculty of representation against
the contingency of the laws of nature.43 Kant, in his Critique of Pure Reason, didn’t
really address pure speculative reason; instead, pure reason can be established
only because it bypasses the Schwärmerei of speculation. The return to Hume’s
question that the necessity of causality is only habitual, and hence vulnerable to
contingency, is also a return to the speculative reason. However, the introduction
of absolute contingency also needs to address the question why is there stability
instead of total chaos? Meillassoux attempts to find the answer in Cantor’s concept
of the transfinite, which according to him distinguishes contingency from chance.
The transfinite is the concept that mediates the infinite and its beyond (which
is also itself infinite), meaning that it is larger than any finite number, but less
than an absolute infinite number. Expressed in philosophical language, we can
understand Cantor’s transfinite as: “the (quantifiable) totality of the thinkable
is unthinkable.”44 This doesn’t mean, according to Meillassoux, that either the
non-totalizing axiomatic is the only possible one, or that the possible is always
untotalizable; however, there is always more than one axiomatic.45 In a retrospective
manner, the transfinite is only graspable when it is given the symbols like omega
and aleph, meaning that a certain technicity and systematicity has to be assumed,
which distances from the mere concern of the laws of nature towards a technical
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system. And from this point, the question of algorithmic contingency comes in.
If we follow Heidegger’s understanding of the term metaphysics and his announcement of Nietzsche as the last metaphysician, metaphysics was completed
since Being is no longer comprehended as a whole. In the digital age, accidents
in both senses come to the fore and beyond, as indicated by the contingency,
the unknown, which also comes to the front. The necessity of contingency in the
thought of Meillassoux goes beyond the effort of Boutroux, and has lowered contingency as the signifier of the supreme order (which bears the name of Being
or God) to immanence. This reference to Heidegger doesn’t mean that we are
longing to construct a new metaphysics, but in view of overturning of ground and
form, it is rather, as he says, “raising questions on, or about metaphysics.”46 The
limit of human knowledge or reason is no longer something which can be improved through scientific research based on causality; one has to accept that some
knowledge outside correlationism exists or is possible. If I am allow to follow
Heidegger that Nietzsche was the last metaphysician, and cybernetics has drawn
an end to Western philosophy, we may also be able to conclude that Meillassoux
has completed speculative reason, in the sense that the arrival of catastrophes has
become a perpetual movement: what arrives is no longer an “accident,” but rather
it just happens; the catastrophes are accompanied and normalized by speculative
aesthetics.
To summarise without concluding, the aim of this article was to introduce the
notion of the algorithmic catastrophe as related to the history of the metaphysical
concept of contingency. Τέχνη, as Nussbaum has shown, is reason’s attempt to
overcome contingency. It has nevertheless created a contingency of the second
nature. Along with the exteriorization of reason passing through the mechanical
and thermodynamic ages, and now the digital age, we have witnessed the emergence
of the algorithmic catastrophe that must be distinguished from industrial or
military accidents. The causality of an industrial accident could be traced and
avoided, but the control of algorithmic catastrophe is increasingly beyond the
capacity of human beings; however, it is also self-evident that industrialization
has a great tendency towards the implementation of algorithmic automatization.
The distinction between tuché and automaton raised by Aristotle has been
transformed due to the automatization of reason. The twofold nature of technics
(to both overcome and generate contingency) in its relation to contingency can be
understood as pharmakon, both a remedy and a poison.47 One would be able to take
the algorithmic catastrophe further than computational algorithm, for example in
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the research of genetic engineering, military development, nanotechnologies, etc.
However, this article can only focus on the mathematization and actualization
of algorithms in machines. The algorithmic catastrophe also resonates with
current research on speculative reason, especially what Meillasoux proposes as
the absolutization of contingency, which reinvents the metaphysical concept of
contingency as necessity while it renounces the subjectivist approach towards
knowledge. The celebration of speculative reason seems to be an appropriation of
the catastrophic aesthetics of our time, where the unknown and black box become
the sole explanations.
In May 2014, the world-renowned professor of physics Stephen Hawking and
three other professors—Stuart Russell, Max Tegmark, and Frank Wilczek—
published an article in the British newspaper The Independent after the launch of
the film Transcendence, questioning the success of AI and the long-term problems
associated with it. The science professors affirmed the benefit of AI for different
domains, but also warned that “this would be a mistake, and potentially our worst
mistake in history.” The maturation of AI theory and the rapid developments
driven by industrial and military investments have left any reflection behind—it
always arrives too late. The future of AI development is unknown, but now it has
to be questioned:
One can imagine such technology outsmarting financial markets, outinventing human researchers, out-manipulating human leaders, and
developing weapons we cannot even understand. Whereas the short-term
impact of AI depends on who controls it, the long-term impact depends
on whether it can be controlled at all.48
This warning resonates with that of Wiener’s 1960 essay discussed above: it would
be ignorant to just dismiss the algorithmic catastrophe as something from science
fiction. The words of the physicists also remind us of Book III of Plato’s Republic,
where the physicians return as guardians of the polis. Should these guardians be
scientifically well-trained philosophers or philosophically trained physicians is
not a question without importance, since it means a new pedagogical program and
a new conception of responsibility. Beyond the reach of this single article, what
Virilio proposes as a rethinking of responsibility remains largely undiscussed. If
this article serves a critique of the algorithmic catastrophe and speculative reason,
this critique is only one in the Kantian sense.49
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