BOOK IV



Optionality, Technology, and the Intelligence of
Antifragility

ow we get into innovation, the concept of options and optionality. How
to enter the impenetrable and completely dominate it, conquer it.



DO YOU REALLY KNOW WHERE YOU ARE
GOING?

Summa Theologiae by Saint Thomas Aquinas is the kind of book that no
longer exists, the book-as-monument, a summa being the comprehensive
treatment of a given discipline, while freeing it from the structure the
authorities had given it before—the antitextbook. In this case its subject
matter is theology, meaning everything philosophical, and it comments on
every body of knowledge as it relates to his arguments. And it reflects—and
largely directs—the thought of the Middle Ages.

Quite a departure from the book with a simple closed-end subject matter.

The erudite mind’s denigration of antifragility is best seen in a sentence
that dominates the Summa, being repeated in many places, one variant of
which is as follows: “An agent does not move except out of intention for an
end,” agen autem non movet nisi ex intentione finis. In other words, agents
are supposed to know where they are going, a teleological argument (from
telos, “based on the end”) that originates with Aristotle. Everyone,
including the Stoics, but excluding the skeptics, fell for such teleological
arguments intellectually, but certainly not in action. Incidentally, it is not
Aristotle whom Aquinas is quoting—he calls him the Philosopher—but the
Arab synthesizer of Aristotle’s thinking, Ibn Rushd, also known as
Averroes, whom Aquinas calls the Commentator. And the Commentator has
caused a great deal of damage. For Western thought is vastly more Arabian
than is recognized, while post-Medieval Arabs have managed to escape
medieval rationalism.

This entire heritage of thinking, grounded in the sentence “An agent does
not move except out of intention for an end,” is where the most pervasive
human error lies, compounded by two or more centuries of the illusion of
unconditional scientific understanding. This error is also the most
fragilizing one.

The Teleological Fallacy



So let us call here the teleological fallacy the illusion that you know exactly
where you are going, and that you knew exactly where you were going in
the past, and that others have succeeded in the past by knowing where they
were going.

The rational flaneur 1s someone who, unlike a tourist, makes a decision at
every step to revise his schedule, so he can imbibe things based on new
information, what Nero was trying to practice in his travels, often guided by
his sense of smell. The flaneur is not a prisoner of a plan. Tourism, actual or
figurative, is imbued with the teleological illusion; it assumes completeness
of vision and gets one locked into a hard-to-revise program, while the
flaneur continuously—and, what is crucial, rationally—modifies his targets
as he acquires information.

Now a warning: the opportunism of the flaneur is great in life and
business—but not in personal life and matters that involve others. The
opposite of opportunism in human relations is loyalty, a noble sentiment—
but one that needs to be invested in the right places, that is, in human
relations and moral commitments.

The error of thinking you know exactly where you are going and
assuming that you know foday what your preferences will be fomorrow has
an associated one. It is the illusion of thinking that others, too, know where
they are going, and that they would tell you what they want if you just
asked them.

Never ask people what they want, or where they want to go, or where
they think they should go, or, worse, what they think they will desire
tomorrow. The strength of the computer entrepreneur Steve Jobs was
precisely in distrusting market research and focus groups—those based on
asking people what they want—and following his own imagination. His
modus was that people don’t know what they want until you provide them
with it.

This ability to switch from a course of action is an option to change.
Options—and optionality, the character of the option—are the topic of
Book IV. Optionality will take us many places, but at the core, an option is
what makes you antifragile and allows you to benefit from the positive side
of uncertainty, without a corresponding serious harm from the negative
side.



America’s Principal Asset

And it 1s optionality that makes things work and grow—but it takes a
certain type of person for that. Many people keep deploring the low level of
formal education in the United States (as defined by, say, math grades). Yet
these fail to realize that the new comes from here and gets imitated
elsewhere. And it is not thanks to universities, which obviously claim a lot
more credit than their accomplishments warrant.

Like Britain in the Industrial Revolution, America’s asset is, simply, risk
taking and the use of optionality, this remarkable ability to engage in
rational forms of trial and error, with no comparative shame in failing,
starting again, and repeating failure. In modern Japan, by contrast, shame
comes with failure, which causes people to hide risks under the rug,
financial or nuclear, making small benefits while sitting on dynamite, an
attitude that strangely contrasts with their traditional respect for fallen
heroes and the so-called nobility of failure.

Book TV will take this idea to its natural conclusion and will show
evidence (ranging from medieval architecture to medicine, engineering, and
innovation) that, perhaps, our greatest asset is the one we distrust the most:
the built-in antifragility of certain risk-taking systems.



CHAPTER 12




Thales’ Sweet Grapes

Where we discuss the idea of doing instead of walking the Great
Walk—The idea of a free option—Can a philosopher be called
nouveau riche?

An anecdote appears in Aristotle’s Politics concerning the pre-Socratic
philosopher and mathematician Thales of Miletus. This story, barely
covering half a page, expresses both antifragility and its denigration and
introduces us to optionality. The remarkable aspect of this story is that
Aristotle, arguably the most influential thinker of all time, got the central
point of his own anecdote exactly backward. So did his followers,
particularly after the Enlightenment and the scientific revolution. I am not
saying this to denigrate the great Aristotle, but to show that intelligence
makes you discount antifragility and ignore the power of optionality.

Thales was a philosopher, a Greek-speaking Ionian of Phoenician stock
from the coastal town of Miletus in Asia Minor, and like some philosophers,
he enjoyed what he was doing. Miletus was a trading post and had the
mercantile spirit usually attributed to Phoenician settlements. But Thales, as
a philosopher, was characteristically impecunious. He got tired of his
buddies with more transactional lives hinting at him that “those who can,
do, and others philosophize.” He performed the following prowess: he put a
down payment on the seasonal use of every olive press in the vicinity of
Miletus and Chios, which he got at low rent. The harvest turned out to be
extremely bountiful and there was demand for olive presses, so he released
the owners of olive presses on his own terms, building a substantial fortune
in the process. Then he went back to philosophizing.

What he collected was large, perhaps not enough to make him massively
wealthy, but enough to make the point—to others but also, I suspect, to
himself—that he talked the talk and was truly above, not below, wealth.
This kind of sum I’ve called in my vernacular “f*** you money”—a sum
large enough to get most, if not all, of the advantages of wealth (the most



important one being independence and the ability to only occupy your mind
with matters that interest you) but not its side effects, such as having to
attend a black-tie charity event and being forced to listen to a polite
exposition of the details of a marble-rich house renovation. The worst side
effect of wealth is the social associations it forces on its victims, as people
with big houses tend to end up socializing with other people with big
houses. Beyond a certain level of opulence and independence, gents tend to
be less and less personable and their conversation less and less interesting.

The story of Thales has many morals, all of them linked to asymmetry
(and the construction of an antifragile payoff). The central one is related to
the following account by Aristotle: “But from his knowledge of astronomy
he had observed while it was still winter that there was going to be a large
crop of olives ...” So for Aristotle, clearly, the stated reason was Thales’
superior knowledge.

Superior knowledge?

Thales put himself in a position to take advantage of his lack of
knowledge—and the secret property of the asymmetry. The key to our
message about this upside-downside asymmetry is that he did not need to
understand too much the messages from the stars.

Simply, he had a contract that is the archetype of what an asymmetry is,
perhaps the only explicit asymmetry you can find in its purest form. It is an
option, “the right but not the obligation” for the buyer and, of course, “the
obligation but not the right” for the other party, called the seller. Thales had
the right—but not the obligation—to use the olive presses in case there
would be a surge in demand; the other party had the obligation, not the
right. Thales paid a small price for that privilege, with a limited loss and
large possible outcome. That was the very first option on record.

The option is an agent of antifragility.



OPTION AND ASYMMETRY

The olive press episode took place about six hundred years before Seneca’s
writings on his tables with ivory legs, and three hundred years before
Aristotle.

The formula in Chapter 10 was: antifragility equals more to gain than to
lose equals more upside than downside equals asymmetry (unfavorable)
equals likes volatility. And if you make more when you are right than you
are hurt when you are wrong, then you will benefit, in the long run, from
volatility (and the reverse). You are only harmed if you repeatedly pay too
much for the option. But in this case Thales patently got a good deal—and
we will see in the rest of Book IV that we don’t pay for the options given to
us by nature and technological innovation. Financial options may be
expensive because people know they are options and someone is selling
them and charging a price—but most interesting options are free, or at the
worst, cheap.

Centrally, we just don’t need to know what’s going on when we buy
cheaply—when we have the asymmetry working for us. But this property
goes beyond buying cheaply: we do not need to understand things when we
have some edge. And the edge from optionality is in the larger payoff when
you are right, which makes it unnecessary to be right too often.

The Options of Sweet Grapes

The option I am talking about is no different from what we call options in
daily life—the vacation resort with the most options is more likely to
provide you with the activity that satisfies your tastes, and the one with the
narrowest choices is likely to fail. So you need /less information, that is, less
knowledge, about the resort with broader options.

There are other hidden options in our story of Thales. Financial
independence, when used intelligently, can make you robust; it gives you



options and allows you to make the right choices. Freedom is the ultimate
option.

Further, you will never get to know yourself—your real preferences—
unless you face options and choices. Recall that the volatility of life helps
provide information to us about others, but also about ourselves. Plenty of
people are poor against their initial wish and only become robust by
spinning a story that it was their choice to be poor—as if they had the
option. Some are genuine; many don’t really have the option—they
constructed it. Sour grapes—as in Aesop’s fable—is when someone
convinces himself that the grapes he cannot reach are sour. The essayist
Michel de Montaigne sees the Thales episode as a story of immunity to sour
grapes: you need to know whether you do not like the pursuit of money and
wealth because you genuinely do not like it, or because you are
rationalizing your inability to be successful at it with the argument that
wealth 1s not a good thing because it is bad for one’s digestive system or
disturbing for one’s sleep or other such arguments. So the episode
enlightened Thales about his own choices in life—how genuine his pursuit
of philosophy was. He had other options. And, it is worth repeating,
options, any options, by allowing you more upside than downside, are
vectors of antifragility.l

Thales, by funding his own philosophy, became his own Maecenas,
perhaps the highest rank one can attain: being both independent and
intellectually productive. He now had even more options. He did not have
to tell others—those funding him—where he was going, because he himself
perhaps didn’t even know where he was heading. Thanks to the power of
options, he didn’t have to.

The next few vignettes will help us go deeper into the notion of
optionality—the property of option-like payoffs and option-like situations.

Saturday Evening in London

It is Saturday afternoon in London. I am coping with a major source of
stress: where to go tonight. I am fond of the brand of the unexpected one
finds at parties (going to parties has optionality, perhaps the best advice for
someone who wants to benefit from uncertainty with low downside). My



fear of eating alone in a restaurant while rereading the same passage of
Cicero’s Tusculan Discussions that, thanks to its pocket-fitting size, | have
been carrying for a decade (and reading about three and a half pages per
year) was alleviated by a telephone call. Someone, not a close friend, upon
hearing that I was in town, invited me to a gathering in Kensington, but
somehow did not ask me to commit, with “drop by if you want.” Going to
the party is better than eating alone with Cicero’s Tusculan Discussions, but
these are not very interesting people (many are involved in the City, and
people employed in financial institutions are rarely interesting and even
more rarely likable) and I know I can do better, but I am not certain to be
able to do so. So I can call around: if I can do better than the Kensington
party, with, say, a dinner with any of my real friends, I would do that.
Otherwise I would take a black taxi to Kensington. I have an option, not an
obligation. It came at no cost since I did not even solicit it. So I have a
small, nay, nonexistent, downside, a big upside.
This is a free option because there is no real cost to the privilege.

Your Rent

Second example: assume you are the official tenant of a rent-controlled
apartment in New York City, with, of course, wall-to-wall bookshelves. You
have the option of staying in it as long as you wish, but no obligation to do
so. Should you decide to move to Ulan Bator, Mongolia, and start a new life
there, you can simply notify the landlord a certain number of days in
advance, and thank you goodbye. Otherwise, the landlord is obligated to let
you live there somewhat permanently, at a predictable rent. Should rents in
town increase enormously, and real estate experience a bubble-like
explosion, you are largely protected. On the other hand, should rents
collapse, you can easily switch apartments and reduce your monthly
payments—or even buy a new apartment and get a mortgage with lower
monthly payments.

So consider the asymmetry. You benefit from lower rents, but are not hurt
by higher ones. How? Because here again, you have an option, not an
obligation. In a way, uncertainty increases the worth of such privilege.
Should you face a high degree of uncertainty about future outcomes, with



possible huge decreases in real estate value, or huge possible increases in
them, your option would become more valuable. The more uncertainty, the
more valuable the option.

Again, this is an embedded option, hidden as there is no cost to the
privilege.

Asymmetry

Let us examine once again the asymmetry of Thales—along with that of
any option. In Figure 5, the horizontal axis represents the rent, the vertical
axis the corresponding profits in thekels. Figure 5 shows the asymmetry: in
this situation, the payoff is larger one way (if you are right, you “earn big
time”) than the other (if you are wrong, you “lose small”).

Profits in Stater {Thekel)
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FIGURE 5. Thales’ antifragility. He pays little to get a huge potential. We can see the
asymmetry between upside and downside.

The vertical axis in Figure 5 represents a function of the rent for oil
presses (the payoff from the option). All the reader needs to note from the
picture is the nonlinearity (that is, the asymmetry, with more upside than
downside; asymmetry is a form of nonlinearity).

Things That Like Dispersion



One property of the option: it does not care about the average outcome,
only the favorable ones (since the downside doesn’t count beyond a certain
point). Authors, artists, and even philosophers are much better off having a
very small number of fanatics behind them than a large number of people
who appreciate their work. The number of persons who dislike the work
don’t count—there is no such thing as the opposite of buying your book, or
the equivalent of losing points in a soccer game, and this absence of
negative domain for book sales provides the author with a measure of
optionality.

Further, it helps when supporters are both enthusiastic and influential.
Wittgenstein, for instance, was largely considered a lunatic, a strange bird,
or just a b***t operator by those whose opinion didn’t count (he had almost
no publications to his name). But he had a small number of cultlike
followers, and some, such as Bertrand Russell and J. M. Keynes, were
massively influential.

Beyond books, consider this simple heuristic: your work and ideas,
whether in politics, the arts, or other domains, are antifragile if, instead of
having one hundred percent of the people finding your mission acceptable
or mildly commendable, you are better off having a high percentage of
people disliking you and your message (even intensely), combined with a
low percentage of extremely loyal and enthusiastic supporters. Options like
dispersion of outcomes and don’t care about the average too much.

Another business that does not care about the average but rather the
dispersion around the average is the luxury goods industry—jewelry,
watches, art, expensive apartments in fancy locations, expensive collector
wines, gourmet farm-raised probiotic dog food, etc. Such businesses only
care about the pool of funds available to the very rich. If the population in
the Western world had an average income of fifty thousand dollars, with no
inequality at all, luxury goods sellers would not survive. But if the average
stays the same but with a high degree of inequality, with some incomes
higher than two million dollars, and potentially some incomes higher than
ten million, then the business has plenty of customers—even if such high
incomes are offset by masses of people with lower incomes. The “tails” of
the distribution on the higher end of the income brackets, the extreme, are
much more determined by changes in inequality than changes in the
average. It gains from dispersion, hence is antifragile. This explains the



bubble in real estate prices in Central London, determined by inequality in
Russia and the Arabian Gulf and totally independent of the real estate
dynamics in Britain. Some apartments, those for the very rich, sell for
twenty times the average per square foot of a building a few blocks away.

Harvard’s former president Larry Summers got in trouble (clumsily)
explaining a version of the point and lost his job in the aftermath of the
uproar. He was trying to say that males and females have equal intelligence,
but the male population has more variations and dispersion (hence
volatility), with more highly unintelligent men, and more highly intelligent
ones. For Summers, this explained why men were overrepresented in the
scientific and intellectual community (and also why men were
overrepresented in jails or failures). The number of successful scientists
depends on the “tails,” the extremes, rather than the average. Just as an
option does not care about the adverse outcomes, or an author does not care
about the haters.

No one at present dares to state the obvious: growth in society may not
come from raising the average the Asian way, but from increasing the
number of people in the “tails,” that small, very small number of risk takers
crazy enough to have ideas of their own, those endowed with that very rare
ability called imagination, that rarer quality called courage, and who make
things happen.



THE THALESIAN AND THE ARISTOTELIAN

Now some philosophy. As we saw with the exposition of the Black Swan
problem earlier in Chapter 8, the decision maker focuses on the payoff, the
consequence of the actions (hence includes asymmetries and nonlinear
effects). The Aristotelian focuses on being right and wrong—in other
words, raw logic. They intersect less often than you think.

Aristotle made the mistake of thinking that knowledge about the event
(future crop, or price of the rent for oil presses, what we showed on the
horizontal axis) and making profits out of it (vertical) are the same thing.
And here, because of asymmetry, the two are not, as is obvious in the graph.
As Fat Tony will assert in Chapter 14, “they are not the same thing”
(pronounced “ting”).

How to Be Stupid

If you “have optionality,” you don’t have much need for what is commonly
called intelligence, knowledge, insight, skills, and these complicated things
that take place in our brain cells. For you don’t have to be right that often.
All you need 1s the wisdom to not do unintelligent things to hurt yourself
(some acts of omission) and recognize favorable outcomes when they occur.
(The key is that your assessment doesn’t need to be made beforehand, only
after the outcome.)

This property allowing us to be stupid, or, alternatively, allowing us to
get more results than the knowledge may warrant, I will call the
“philosopher’s stone” for now, or “convexity bias,” the result of a
mathematical property called Jensen’s inequality. The mechanics will be
explained later, in Book V when we wax technical, but take for now that
evolution can produce astonishingly sophisticated objects without
intelligence, simply thanks to a combination of optionality and some type of
a selection filter, plus some randomness, as we see next.



Nature and Options

The great French biologist Frangois Jacob introduced into science the
notion of options (or option-like characteristics) in natural systems, thanks
to trial and error, under a variant called bricolage in French. Bricolage is a
form of trial and error close to tweaking, trying to make do with what
you’ve got by recycling pieces that would be otherwise wasted.

Jacob argued that even within the womb, nature knows how to select:
about half of all embryos undergo a spontaneous abortion—easier to do so
than design the perfect baby by blueprint. Nature simply keeps what it likes
if it meets its standards or does a California-style “fail early”—it has an
option and uses it. Nature understands optionality effects vastly better than
humans, and certainly better than Aristotle.

Nature is all about the exploitation of optionality; it illustrates how

optionality is a substitute for intelligence.2

Let us call trial and error tinkering when it presents small errors and large
gains. Convexity, a more precise description of such positive asymmetry,
will be explained in a bit of depth in Chapter 18.2

The graph in Figure 7 best illustrates the idea present in California, and
voiced by Steve Jobs at a famous speech: “Stay hungry, stay foolish.” He
probably meant “Be crazy but retain the rationality of choosing the upper
bound when you see it.” Any trial and error can be seen as the expression of
an option, so long as one is capable of identifying a favorable result and
exploiting it, as we see next.
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FIGURE 6. The mechanism of optionlike trial and error (the fail-fast model), a.k.a.
convex tinkering. Low-cost mistakes, with known maximum losses, and large potential
payoff (unbounded). A central feature of positive Black Swans: the gains are unbounded
(unlike a lottery ticket), or, rather, with an unknown limit; but the losses from errors are
limited and known.
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FIGURE 7. Same situation as in Figure 6, but in Extremistan the payoff can be
monstrous.



The Rationality

To crystallize, take this description of an option:

Option = asymmetry + rationality

The rationality part lies in keeping what is good and ditching the bad,
knowing to take the profits. As we saw, nature has a filter to keep the good
baby and get rid of the bad. The difference between the antifragile and the
fragile lies there. The fragile has no option. But the antifragile needs to
select what’s best—the best option.

It is worth insisting that the most wonderful attribute of nature is the
rationality with which it selects its options and picks the best for itself—
thanks to the testing process involved in evolution. Unlike the researcher
afraid of doing something different, it sees an option—the asymmetry—
when there is one. So it ratchets up—biological systems get locked in a
state that is better than the previous one, the path-dependent property I
mentioned earlier. In trial and error, the rationality consists in not rejecting
something that is markedly better than what you had before.

As I said, in business, people pay for the option when it is identified and
mapped in a contract, so explicit options tend to be expensive to purchase,
much like insurance contracts. They are often overhyped. But because of
the domain dependence of our minds, we don’t recognize it in other places,
where these options tend to remain underpriced or not priced at all.

I learned about the asymmetry of the option in class at the Wharton
School, in the lecture on financial options that determined my career, and
immediately realized that the professor did not himself see the implications.
Simply, he did not understand nonlinearities and the fact that the optionality
came from some asymmetry! Domain dependence: he missed it in places
where the textbook did not point to the asymmetry—he understood
optionality mathematically, but not really outside the equation. He did not
think of trial and error as options. He did not think of model error as
negative options. And, thirty years later, little has changed in the

understanding of the asymmetries by many who, ironically, teach the

subject of options.?



An option hides where we don’t want it to hide. I will repeat that options
benefit from variability, but also from situations in which errors carry small
costs. So these errors are like options—in the long run, happy errors bring
gains, unhappy errors bring losses. That is exactly what Fat Tony was
taking advantage of: certain models can have only unhappy errors,
particularly derivatives models and other fragilizing situations.

What also struck me was the option blindness of us humans and
intellectuals. These options were, as we will see in the next chapter, out
there in plain sight.

Life Is Long Gamma

Indeed, in plain sight.

One day, my friend Anthony Glickman, a rabbi and Talmudic scholar
turned option trader, then turned again rabbi and Talmudic scholar (so far),
after one of these conversations about how this optionality applies to
everything around us, perhaps after one of my tirades on Stoicism, calmly
announced: “Life is long gamma.” (To repeat, in the jargon, “long” means
“benefits from” and “short” “hurt by,” and “gamma” is a name for the
nonlinearity of options, so “long gamma” means “benefits from volatility
and variability.” Anthony even had as his mail address
“@longgamma.com.”)

There is an ample academic literature trying to convince us that options
are not rational to own because some options are overpriced, and they are
deemed overpriced according to business school methods of computing
risks that do not take into account the possibility of rare events. Further,
researchers invoke something called the “long shot bias™ or lottery effects
by which people stretch themselves and overpay for these long shots in
casinos and in gambling situations. These results, of course, are
charlatanism dressed in the garb of science, with non-risk takers who,
Triffat-style, when they want to think about risk, only think of casinos. As
in other treatments of uncertainty by economists, these are marred with
mistaking the randomness of life for the well-tractable one of the casinos,
what I call the “ludic fallacy” (after ludes, which means “games” in Latin)
—the mistake we saw made by the blackjack fellow of Chapter 7. In fact,



criticizing all bets on rare events based on the fact that lottery tickets are
overpriced is as foolish as criticizing all risk taking on grounds that casinos
make money in the long run from gamblers, forgetting that we are here
because of risk taking outside the casinos. Further, casino bets and lottery
tickets also have a known maximum upside—in real life, the sky is often
the limit, and the difference between the two cases can be significant.

Risk taking ain t gambling, and optionality ain t lottery tickets.

In addition, these arguments about “long shots” are ludicrously cherry-
picked. If you list the businesses that have generated the most wealth in
history, you would see that they all have optionality. There is unfortunately
the optionality of people stealing options from others and from the taxpayer
(as we will see in the ethical section in Book VII), such as CEOs of
companies with upside and no downside to themselves. But the largest
generators of wealth in America historically have been, first, real estate
(investors have the option at the expense of the banks), and, second,
technology (which relies almost completely on trial and error). Further,
businesses with negative optionality (that is, the opposite of having
optionality) such as banking have had a horrible performance through
history: banks lose periodically every penny made in their history thanks to
blowups.

But these are all dwarfed by the role of optionality in the two evolutions:
natural and scientific-technological, the latter of which we will examine in
Book IV.

Roman Politics Likes Optionality

Even political systems follow a form of rational tinkering, when people are
rational hence take the better option: the Romans got their political system
by tinkering, not by “reason.” Polybius in his Histories compares the Greek
legislator Lycurgus, who constructed his political system while “untaught
by adversity,” to the more experiential Romans, who, a few centuries later,
“have not reached it by any process of reasoning [emphasis mine], but by
the discipline of many struggles and troubles, and always choosing the best
by the light of the experience gained in disaster.”



Next

Let me summarize. In Chapter 10 we saw the foundational asymmetry as
embedded in Seneca’s ideas: more upside than downside and vice versa.
This chapter refined the point and presented a manifestation of such
asymmetry in the form of an option, by which one can take the upside if
one likes, but without the downside. An option is the weapon of
antifragility.

The other point of the chapter and Book IV is that the option is a
substitute for knowledge—actually I don’t quite understand what sterile
knowledge is, since it is necessarily vague and sterile. So I make the bold
speculation that many things we think are derived by skill come largely
from options, but well-used options, much like Thales’ situation—and
much like nature—rather than from what we claim to be understanding.

The implication is nontrivial. For if you think that education causes
wealth, rather than being a result of wealth, or that intelligent actions and
discoveries are the result of intelligent ideas, you will be in for a surprise.
Let us see what kind of surprise.

1y suppose that the main benefit of being rich (over just being independent) is to be able to

despise rich people (a good concentration of whom you find in glitzy ski resorts) without any sour
grapes. It is even sweeter when these farts don’t know that you are richer than they are.

2 We will use nature as a model to show how its operational outperformance arises from
optionality rather than intelligence—but let us not fall for the naturalistic fallacy: ethical rules do not
have to spring from optionality.

3 Everyone talks about luck and about trial and error, but it has led to so little difference. Why?
Because it is not about luck, but about optionality. By definition luck cannot be exploited; trial and
error can lead to errors. Optionality is about getting the upper half of luck.

4y usually hesitate to discuss my career in options, as [ worry that the reader will associate the
idea with finance rather than the more scientific applications. I go ballistic when I use technical
insights derived from derivatives and people mistake it for a financial discussion—these are only
techniques, portable techniques, very portable techniques, for Baal’s sake!



CHAPTER 13




Lecturing Birds on How to Fly

Finally, the wheel—Proto—Fat Tony thinking—The central
problem s that birds rarely write more than ornithologists—
Combining stupidity with wisdom rather than the opposite

Consider the story of the wheeled suitcase.

I carry a large wheeled suitcase mostly filled with books on almost all my
travels. It is heavy (books that interest me when I travel always happen to
be in hardcover).

In June 2012, I was rolling that generic, heavy, book-filled suitcase
outside the JFK international terminal and, looking at the small wheels at
the bottom of the case and the metal handle that helps pull it, I suddenly
remembered the days when I had to haul my book-stuffed luggage through
the very same terminal, with regular stops to rest and let the lactic acid flow
out of my sore arms. I could not afford a porter, and even if I could, I would
not have felt comfortable doing it. I have been going through the same
terminal for three decades, with and without wheels, and the contrast was
eerie. It struck me how lacking in imagination we are: we had been putting
our suitcases on top of a cart with wheels, but nobody thought of putting
tiny wheels directly under the suitcase.

Can you imagine that it took close to six thousand years between the
invention of the wheel (by, we assume, the Mesopotamians) and this
brilliant implementation (by some luggage maker in a drab industrial
suburb)? And billions of hours spent by travelers like myself schlepping
luggage through corridors full of rude customs officers.

Worse, this took place three decades or so after we put a man on the
moon. And consider all this sophistication used in sending someone into
space, and its totally negligible impact on my life, and compare it to this
lactic acid in my arms, pain in my lower back, soreness in the palms of my
hands, and sense of helplessness in front of a long corridor. Indeed, though



extremely consequential, we are talking about something trivial: a very
simple technology.

But the technology is only trivial retrospectively—not prospectively. All
those brilliant minds, usually disheveled and rumpled, who go to faraway
conferences to discuss Godel, Shmodel, Riemann’s Conjecture, quarks,
shmarks, had to carry their suitcases through airport terminals, without
thinking about applying their brain to such an insignificant transportation
problem. (We said that the intellectual society rewards “difficult”
derivations, compared to practice in which there is no penalty for
simplicity.) And even if these brilliant minds had applied their supposedly
overdeveloped brains to such an obvious and trivial problem, they probably
would not have gotten anywhere.

This tells us something about the way we map the future. We humans
lack imagination, to the point of not even knowing what tomorrow’s
important things look like. We use randomness to spoon-feed us with
discoveries—which is why antifragility is necessary.

The story of the wheel itself is even more humbling than that of the
suitcase: we keep being reminded that the Mesoamericans did not invent the
wheel. They did. They had wheels. But the wheels were on small toys for
children. It was just like the story of the suitcase: the Mayans and Zapotecs
did not make the leap to the application. They used vast quantities of human
labor, corn maize, and lactic acid to move gigantic slabs of stone in the flat
spaces 1deal for pushcarts and chariots where they built their pyramids.
They even rolled them on logs of wood. Meanwhile, their small children
were rolling their toys on the stucco floors (or perhaps not even doing that,
as the toys might have been solely used for mortuary purposes).

The same story holds for the steam engine: the Greeks had an operating
version of it, for amusement, of course: the aeolipyle, a turbine that spins
when heated, as described by Hero of Alexandria. But it took the Industrial
Revolution for us to discover this earlier discovery.

Just as great geniuses invent their predecessors, practical innovations
create their theoretical ancestry.

There is something sneaky in the process of discovery and implementation
—something people usually call evolution. We are managed by small (or
large) accidental changes, more accidental than we admit. We talk big but



hardly have any imagination, except for a few visionaries who seem to
recognize the optionality of things. We need some randomness to help us
out—with a double dose of antifragility. For randomness plays a role at two
levels: the invention and the implementation. The first point is not overly
surprising, though we play down the role of chance, especially when it
comes to our own discoveries.

But it took me a lifetime to figure out the second point: implementation
does not necessarily proceed from invention. It, too, requires luck and
circumstances. The history of medicine is littered with the strange sequence
of discovery of a cure followed, much later, by the implementation—as if
the two were completely separate ventures, the second harder, much harder,
than the first. Just taking something to market requires struggling against a
collection of naysayers, administrators, empty suits, formalists, mountains
of details that invite you to drown, and one’s own discouraged mood on
occasion. In other words, to identify the option (again, there is this option
blindness). This is where all you need is the wisdom to realize what you
have on your hands.

The Half-Invented. For there is a category of things that we can call half-
invented, and taking the half-invented into the invented is often the real
breakthrough. Sometimes you need a visionary to figure out what to do with
a discovery, a vision that he and only he can have. For instance, take the
computer mouse, or what is called the graphical interface: it took Steve Jobs
to put it on your desk, then laptop—only he had a vision of the dialectic
between images and humans—Iater adding sounds to a trilectic. The things,
as they say, that are “staring at us.”

Further, the simplest “technologies,” or perhaps not even technologies
but tools, such as the wheel, are the ones that seem to run the world. In spite
of the hype, what we call technologies have a very high mortality rate, as I
will show in Chapter 20. Just consider that of all the means of
transportation that have been designed in the past three thousand years or
more since the attack weapons of the Hyksos and the drawings of Hero of
Alexandria, individual transportation today is limited to bicycles and cars
(and a few variants in between the two). Even then, technologies seem to go
backward and forward, with the more natural and less fragile superseding
the technological. The wheel, born in the Middle East, seems to have
disappeared after the Arab invasion introduced to the Levant a more
generalized use of the camel and the inhabitants figured out that the camel



was more robust—hence more efficient in the long run—than the fragile
technology of the wheel. In addition, since one person could control six
camels but only one carriage, the regression away from technology proved
more economically sound.

Once More, Less Is More

This story of the suitcase came to tease me when I realized, looking at a
porcelain coffee cup, that there existed a simple definition of fragility,
hence a straightforward and practical testing heuristic: the simpler and more
obvious the discovery, the less equipped we are to figure it out by
complicated methods. The key is that the significant can only be revealed
through practice. How many of these simple, trivially simple heuristics are
currently looking and laughing at us?

The story of the wheel also illustrates the point of this chapter: both
governments and universities have done very, very little for innovation and
discovery, precisely because, in addition to their blinding rationalism, they
look for the complicated, the lurid, the newsworthy, the narrated, the
scientistic, and the grandiose, rarely for the wheel on the suitcase.
Simplicity, I realized, does not lead to laurels.

Mind the Gaps

As we saw with the stories of Thales and the wheel, antifragility (thanks to
the asymmetry effects of trial and error) supersedes intelligence. But some
intelligence is needed. From our discussion on rationality, we see that all we
need is the ability to accept that what we have on our hands is better than
what we had before—in other words, to recognize the existence of the
option (or “exercise the option” as people say in the business, that is, take
advantage of a valuable alternative that is superior to what precedes it, with
a certain gain from switching from one into the other, the only part of the
process where rationality is required). And from the history of technology,
this ability to use the option given to us by antifragility is not guaranteed:



things can be looking at us for a long time. We saw the gap between the
wheel and its use. Medical researchers call such lag the “translational gap,”
the time difference between formal discovery and first implementation,
which, if anything, owing to excessive noise and academic interests, has
been shown by Contopoulos-loannidis and her peers to be lengthening in
modern times.

The historian David Wooton relates a gap of two centuries between the
discovery of germs and the acceptance of germs as a cause of disease, a
delay of thirty years between the germ theory of putrefaction and the
development of antisepsis, and a delay of sixty years between antisepsis and
drug therapy.

But things can get bad. In the dark ages of medicine, doctors used to rely
on the naive rationalistic idea of a balance of humors in the body, and
disease was assumed to originate with some imbalance, leading to a series
of treatments that were perceived as needed to restore such balance. In her
book on humors, Noga Arikha shows that after William Harvey
demonstrated the mechanism of blood circulation in the 1620s, one would
have expected that such theories and related practices should have
disappeared. Yet people continued to refer to spirit and humors, and doctors
continued to prescribe, for centuries more, phlebotomies (bloodletting),
enemas (I prefer to not explain), and cataplasms (application of a moist
piece of bread or cereal on inflamed tissue). This continued even after
Pasteur’s evidence that germs were the cause of these infectious diseases.

Now, as a skeptical empiricist, I do not consider that resisting new
technology is necessarily irrational: waiting for time to operate its testing
might be a valid approach if one holds that we have an incomplete picture
of things. This is what naturalistic risk management is about. However, it is
downright irrational if one holds on to an old technology that is not
naturalistic at all yet visibly harmful, or when the switch to a new
technology (like the wheel on the suitcase) is obviously free of possible side
effects that did not exist with the previous one. And resisting removal is
downright incompetent and criminal (as I keep saying, removal of
something non-natural does not carry long-term side effects; it is typically
1atrogenics-free).

In other words, I do not give the resistance to the implementation of such
discoveries any intellectual credit, or explain it by some hidden wisdom and
risk management attitude: this is plainly mistaken. It partakes of the chronic



lack of heroism and cowardice on the part of professionals: few want to
jeopardize their jobs and reputation for the sake of change.

Search and How Errors Can Be Investments

Trial and error has one overriding value people fail to understand: it is not
really random, rather, thanks to optionality, it requires some rationality. One
needs to be intelligent in recognizing the favorable outcome and knowing
what to discard.

And one needs to be rational in not making trial and error completely
random. If you are looking for your misplaced wallet in your living room,
in a trial and error mode, you exercise rationality by not looking in the same
place twice. In many pursuits, every trial, every failure provides additional
information, each more valuable than the previous one—if you know what
does not work, or where the wallet is not located. With every trial one gets
closer to something, assuming an environment in which one knows exactly
what one is looking for. We can, from the trial that fails to deliver, figure
out progressively where to go.

I can illustrate it best with the modus operandi of Greg Stemm, who
specializes in pulling long-lost shipwrecks from the bottom of the sea. In
2007, he called his (then) biggest find “the Black Swan” after the idea of
looking for positive extreme payoffs. The find was quite sizable, a treasure
with precious metals now worth a billion dollars. His Black Swan is a
Spanish frigate called Nuestra Seriora de las Mercedes, which was sunk by
the British off the southern coast of Portugal in 1804. Stemm proved to be a
representative hunter of positive Black Swans, and someone who can
illustrate that such a search is a highly controlled form of randomness.

[ met him and shared ideas with him: his investors (like mine at the time,
as I was still involved in that business) were for the most part not
programmed to understand that for a treasure hunter, a “bad” quarter
(meaning expenses of searching but no finds) was not indicative of distress,
as it would be with a steady cash flow business like that of a dentist or
prostitute. By some mental domain dependence, people can spend money
on, say, office furniture and not call it a “loss,” rather an investment, but
would treat cost of search as “loss.”



Stemm’s method is as follows. He does an extensive analysis of the
general area where the ship could be. That data is synthesized into a map
drawn with squares of probability. A search area is then designed, taking
into account that they must have certainty that the shipwreck is not in a
specific area before moving on to a lower probability area. It looks random
but it is not. It is the equivalent of looking for a treasure in your house:
every search has incrementally a higher probability of yielding a result, but
only if you can be certain that the area you have searched does not hold the
treasure.

Some readers might not be too excited about the morality of shipwreck-
hunting, and could consider that these treasures are national, not private,
property. So let us change domain. The method used by Stemm applies to
oil and gas exploration, particularly at the bottom of the unexplored oceans,
with a difference: in a shipwreck, the upside is limited to the value of the
treasure, whereas oil fields and other natural resources are nearly unlimited
(or have a very high limit).

Finally, recall my discussion of random drilling in Chapter 6 and how it
seemed superior to more directed techniques. This optionality-driven
method of search is not foolishly random. Thanks to optionality, it becomes
tamed and harvested randomness.

Creative and Uncreative Destructions

Someone who got a (minor) version of the point that generalized trial and
error has, well, errors, but without much grasp of asymmetry (or what,
since Chapter 12, we have been calling optionality), is the economist Joseph
Schumpeter. He realized that some things need to break for the system to
improve—what is labeled creative destruction—a notion developed, among
so many other ones, by the philosopher Karl Marx and a concept
discovered, we will show in Chapter 17, by Nietzsche. But a reading of
Schumpeter shows that he did not think in terms of uncertainty and opacity;
he was completely smoked by interventionism, under the illusion that
governments could innovate by fiat, something that we will contradict in a
few pages. Nor did he grasp the notion of layering of evolutionary tensions.
More crucially, both he and his detractors (Harvard economists who thought



that he did not know mathematics) missed the notion of antifragility as
asymmetry (optionality) effects, hence the philosopher’s stone—on which,
later—as the agent of growth. That is, they missed half of life.



THE SOVIET-HARVARD DEPARTMENT OF
ORNITHOLOGY

Now, since a very large share of technological know-how comes from the
antifragility, the optionality, of trial and error, some people and some
institutions want to hide the fact from us (and themselves), or downplay its
role.

Consider two types of knowledge. The first type i1s not exactly
“knowledge”; its ambiguous character prevents us from associating it with
the strict definitions of knowledge. It is a way of doing things that we
cannot really express in clear and direct language—it is sometimes called
apophatic—but that we do nevertheless, and do well. The second type is
more like what we call “knowledge”; it is what you acquire in school, can
get grades for, can codify, what is explainable, academizable, rationalizable,
formalizable, theoretizable, codifiable, Sovietizable, bureaucratizable,
Harvardifiable, provable, etc.

The error of naive rationalism leads to overestimating the role and
necessity of the second type, academic knowledge, in human affairs—and
degrading the uncodifiable, more complex, intuitive, or experience-based
type.

There is no proof against the statement that the role such explainable
knowledge plays in life is so minor that it is not even funny.

We are very likely to believe that skills and ideas that we actually
acquired by antifragile doing, or that came naturally to us (from our innate
biological instinct), came from books, ideas, and reasoning. We get blinded
by it; there may even be something in our brains that makes us suckers for
the point. Let us see how.

I recently looked for definitions of technology. Most texts define it as the
application of scientific knowledge to practical projects—Ileading us to
believe in a flow of knowledge going chiefly, even exclusively, from lofty
“science” (organized around a priestly group of persons with titles before
their names) to lowly practice (exercised by uninitiated people without the
intellectual attainments to gain membership into the priestly group).



So, in the corpus, knowledge is presented as derived in the following
manner: basic research yields scientific knowledge, which in turn generates
technologies, which in turn lead to practical applications, which in turn lead
to economic growth and other seemingly interesting matters. The payoff
from the “investment” in basic research will be partly directed to more
investments in basic research, and the citizens will prosper and enjoy the
benefits of such knowledge-derived wealth with Volvo cars, ski vacations,
Mediterranean diets, and long summer hikes in beautifully maintained
public parks.

This is called the Baconian linear model, after the philosopher of science
Francis Bacon; I am adapting its representation by the scientist Terence
Kealey (who, crucially, as a biochemist, is a practicing scientist, not a
historian of science) as follows:

Academia — Applied Science and Technology — Practice

While this model may be valid in some very narrow (but highly advertised
instances), such as building the atomic bomb, the exact reverse seems to be
true in most of the domains I’ve examined. Or, at least, this model is not
guaranteed to be true and, what is shocking, we have no rigorous evidence
that it is true. It may be that academia helps science and technology, which
in turn help practice, but in unintended, nonteleological ways, as we will
see later (in other words, it is directed research that may well be an
illusion).

Let us return to the metaphor of the birds. Think of the following event:
A collection of hieratic persons (from Harvard or some such place) lecture
birds on how to fly. Imagine bald males in their sixties, dressed in black
robes, officiating in a form of English that is full of jargon, with equations
here and there for good measure. The bird flies. Wonderful confirmation!
They rush to the department of ornithology to write books, articles, and
reports stating that the bird has obeyed them, an impeccable causal
inference. The Harvard Department of Ornithology is now indispensable for
bird flying. It will get government research funds for its contribution.

Mathematics — Ornithological navigation and wing-flapping
technologies — (ungrateful) birds fly



It also happens that birds write no such papers and books, conceivably
because they are just birds, so we never get their side of the story.
Meanwhile, the priests keep broadcasting theirs to the new generation of
humans who are completely unaware of the conditions of the pre-Harvard
lecturing days. Nobody discusses the possibility of the birds’ not needing
lectures—and nobody has any incentive to look at the number of birds that
fly without such help from the great scientific establishment.

The problem is that what I wrote above looks ridiculous, but a change of
domain makes it look reasonable. Clearly, we never think that it is thanks to
ornithologists that birds learn to fly—and if some people do hold such a
belief, it would be hard for them to convince the birds. But why is it that
when we anthropomorphize and replace “birds” with “men,” the idea that
people learn to do things thanks to lectures becomes plausible? When it
comes to human agency, matters suddenly become confusing to us.

So the illusion grows and grows, with government funding, tax dollars,
swelling (and self-feeding) bureaucracies in Washington all devoted to
helping birds fly better. Problems occur when people start cutting such
funding—with a spate of accusations of killing birds by not helping them
fly.

As per the Yiddish saying: “If the student is smart, the teacher takes the
credit.” These illusions of contribution result largely from confirmation
fallacies: in addition to the sad fact that history belongs to those who can
write about it (whether winners or losers), a second bias appears, as those
who write the accounts can deliver confirmatory facts (what has worked)
but not a complete picture of what has worked and what has failed. For
instance, directed research would tell you what has worked from funding
(like AIDS drugs or some modern designer drugs), not what has failed—so
you may have the impression that it fares better than random.

And of course iatrogenics is never part of the discourse. They never tell
you if education hurt you in some places.

So we are blind to the possibility of the alternative process, or the role of
such a process, a loop:

Random Tinkering (antifragile) — Heuristics (technology) — Practice
and Apprenticeship — Random Tinkering (antifragile) — Heuristics
(technology) — Practice and Apprenticeship ...



In parallel to the above loop,

Practice — Academic Theories — Academic Theories — Academic
Theories — Academic Theories ... (with of course some exceptions,
some accidental leaks, though these are indeed rare and overhyped
and grossly generalized).

Now, crucially, one can detect the scam in the so-called Baconian model
by looking at events in the days that preceded the Harvard lectures on flying
and examining the birds. This is what I accidentally found (indeed,
accidentally) in my own career as practitioner turned researcher in
volatility, thanks to some lucky turn of events. But before that, let me
explain epiphenomena and the arrow of education.



EPIPHENOMENA

The Soviet-Harvard illusion (lecturing birds on flying and believing that the
lecture is the cause of these wonderful skills) belongs to a class of causal
illusions called epiphenomena. What are these illusions? When you spend
time on the bridge of a ship or in the coxswain’s station with a large
compass in front, you can easily develop the impression that the compass is
directing the ship rather than merely reflecting its direction.

The lecturing-birds-how-to-fly effect is an example of epiphenomenal
belief: we see a high degree of academic research in countries that are
wealthy and developed, leading us to think uncritically that research is the
generator of wealth. In an epiphenomenon, you don’t usually observe A
without observing B with it, so you are likely to think that A causes B, or
that B causes A, depending on the cultural framework or what seems
plausible to the local journalist.

One rarely has the illusion that, given that so many boys have short hair,
short hair determines gender, or that wearing a tie causes one to become a
businessman. But it is easy to fall into other epiphenomena, particularly
when one is immersed in a news-driven culture.

And one can easily see the trap of having these epiphenomena fuel
action, then justify it retrospectively. A dictator—just like a government—
will feel indispensable because the alternative is not easily visible, or is
hidden by special interest groups. The Federal Reserve Bank of the United
States, for instance, can wreak havoc on the economy yet feel convinced of
its effectiveness. People are scared of the alternative.

Greed as a Cause

Whenever an economic crisis occurs, greed is pointed to as the cause,
which leaves us with the impression that if we could go to the root of greed
and extract it from life, crises would be eliminated. Further, we tend to



believe that greed is new, since these wild economic crises are new. This is
an epiphenomenon: greed is much older than systemic fragility. It existed as
far back as the eye can go into history. From Virgil’s mention of greed of
gold and the expression radix malorum est cupiditas (from the Latin version
of the New Testament), both expressed more than twenty centuries ago, we
know that the same problems of greed have been propounded through the
centuries, with no cure, of course, in spite of the variety of political systems
we have developed since then. Trollope’s novel The Way We Live Now,
published close to a century and a half ago, shows the exact same complaint
of a resurgence of greed and con operators that I heard in 1988 with cries
over of the “greed decade,” or in 2008 with denunciations of the “greed of
capitalism.” With astonishing regularity, greed is seen as something (a) new
and (b) curable. A Procrustean bed approach; we cannot change humans as
easily as we can build greed-proof systems, and nobody thinks of simple
solutions.t

Likewise “lack of vigilance” is often proposed as the cause of an error (as
we will see with the Société Générale story in Book V, the cause was size
and fragility). But lack of vigilance is not the cause of the death of a mafia
don; the cause of death i1s making enemies, and the cure is making friends.

Debunking Epiphenomena

We can dig out epiphenomena in the cultural discourse and consciousness
by looking at the sequence of events and checking whether one always
precedes the other. This is a method refined by the late Clive Granger
(himself a refined gentleman), a well-deserved “Nobel” in Economics, that
Bank of Sweden (Sveriges Riksbank) prize in honor of Alfred Nobel that
has been given to a large number of fragilistas. It is the only rigorously
scientific technique that philosophers of science can use to establish
causation, as they can now extract, if not measure, the so-called “Granger
cause” by looking at sequences. In epiphenomenal situations, you end up
seeing A and B together. But if you refine your analysis by considering the
sequence, thus introducing a time dimension—which takes place first, A or
B?—and analyze evidence, then you will see if truly A causes B.



Further, Granger had the great idea of studying differences, that is,
changes in A and B, not just levels of A and B. While I do not believe that
Granger’s method can lead me to believe that “A causes B” with certainty,
it can most certainly help me debunk fake causation, and allow me to make
the claim that “the statement that B causes A is wrong” or has insufficient
evidence from the sequence.

The important difference between theory and practice lies precisely in the
detection of the sequence of events and retaining the sequence in memory.
If life is lived forward but remembered backward, as Kierkegaard observed,
then books exacerbate this effect—our own memories, learning, and instinct
have sequences in them. Someone standing today looking at events without
having lived them would be inclined to develop illusions of causality,
mostly from being mixed-up by the sequence of events. In real life, in spite
of all the biases, we do not have the same number of asynchronies that
appear to the student of history. Nasty history, full of lies, full of biases!

For one example of a trick for debunking causality: I am not even dead
yet, but am already seeing distortions about my work. Authors theorize
about some ancestry of my ideas, as if people read books then developed
ideas, not wondering whether perhaps it is the other way around; people
look for books that support their mental program. So one journalist
(Anatole Kaletsky) saw the influence of Benoit Mandelbrot on my book
Fooled by Randomness, published in 2001 when I did not know who
Mandelbrot was. It is simple: the journalist noticed similarities of thought in
one type of domain, and seniority of age, and immediately drew the false
inference. He did not consider that like-minded people are inclined to hang
together and that such intellectual similarity caused the relationship rather
than the reverse. This makes me suspicious of the master-pupil relationships
we read about in cultural history: about all the people that have been called
my pupils have been my pupils because we were like-minded.

Cherry-picking (or the Fallacy of Confirmation)

Consider the tourist brochures used by countries to advertise their wares:
you can expect that the pictures presented to you will look much, much
better than anything you will encounter in the place. And the bias, the



difference (for which humans correct, thanks to common sense), can be
measured as the country shown in the tourist brochure minus the country
seen with your naked eyes. That difference can be small, or large. We also
make such corrections with commercial products, not overly trusting
advertising.

But we don’t correct for the difference in science, medicine, and
mathematics, for the same reasons we didn’t pay attention to iatrogenics.
We are suckers for the sophisticated.

In institutional research, one can selectively report facts that confirm
one’s story, without revealing facts that disprove it or don’t apply to it—so
the public perception of science is biased into believing in the necessity of
the highly conceptualized, crisp, and purified Harvardized methods. And
statistical research tends to be marred with this one-sidedness. Another
reason one should trust the disconfirmatory more than the confirmatory.

Academia is well equipped to tell us what it did for us, not what it did not
—hence how indispensable its methods are. This ranges across many things
in life. Traders talk about their successes, so one is led to believe that they
are intelligent—mnot looking at the hidden failures. As to academic science:
a few years ago, the great Anglo-Lebanese mathematician Michael Atiyah
of string theory fame came to New York to raise funds for a research center
in mathematics based in Lebanon. In his speech, he enumerated
applications in which mathematics turned out to be useful for society and
modern life, such as traffic signaling. Fine. But what about areas where
mathematics led us to disaster (as in, say, economics or finance, where it
blew up the system)? And how about areas out of the reach of mathematics?
I thought right there of a different project: a catalog of where mathematics
fails to produce results, hence causes harm.

Cherry-picking has optionality: the one telling the story (and publishing
it) has the advantage of being able to show the confirmatory examples and
completely ignore the rest—and the more volatility and dispersion, the
rosier the best story will be (and the darker the worst story). Someone with
optionality—the right to pick and choose his story—is only reporting on
what suits his purpose. You take the upside of your story and hide the
downside, so only the sensational seems to count.



The real world relies on the intelligence of antifragility, but no university
would swallow that—just as interventionists don’t accept that things can
improve without their intervention. Let us return to the idea that universities
generate wealth and the growth of useful knowledge in society. There is a
causal illusion here; time to bust it.

1 democracy epiphenomenal? Supposedly, democracy works because of this hallowed rational
decision making on the part of voters. But consider that democracy may be something completely
accidental to something else, the side effect of people liking to cast ballots for completely obscure
reasons, just as people enjoy expressing themselves just to express themselves. (I once put this
question at a political science conference and got absolutely nothing beyond blank nerdy faces, not
even a smile.)



CHAPTER 14




When Two Things Are Not the “Same Thing”

Green lumber another “blue™—Where we look for the arrow of
discovery—Putting Iraq in the middle of Pakistan—Prometheus
never looked back

I am writing these lines in an appropriate place to think about the arrow of
knowledge: Abu Dhabi, a city that sprang out of the desert, as if watered by
oil.

It makes me queasy to see the building of these huge universities, funded
by the oil revenues of governments, under the postulation that oil reserves
can be turned into knowledge by hiring professors from prestigious
universities and putting their kids through school (or, as is the case, waiting
for their kids to feel the desire to go to school, as many students in Abu
Dhabi are from Bulgaria, Serbia, or Macedonia getting a free education).
Even better, they can, with a single check, import an entire school from
overseas, such as the Sorbonne and New York University (among many
more). So, in a few years, members of this society will be reaping the
benefits of a great technological improvement.

It would seem a reasonable investment if one accepts the notion that
university knowledge generates economic wealth. But this is a belief that
comes more from superstition than empiricism. Remember the story of
Switzerland in Chapter 5—a place with a very low level of formal
education. I wonder if my nausea comes from the feeling that these desert
tribes are being separated from their money by the establishment that has
been sucking dry their resources and diverting them to administrators from
Western universities. Their wealth came from oil, not from some vocational
know-how, so I am certain that their spending on education is completely
sterile and a great transfer of resources (rather than milking antifragility by
forcing their citizens to make money naturally, through circumstances).



Where Are the Stressors?

There 1s something that escapes the Abu Dhabi model. Where are the
stressors?

Recall the quote by Seneca and Ovid to the effect that sophistication is
born of need, and success of difficulties—in fact many such variations,
sourced in medieval days (such as necessitas magistra in Erasmus), found
their way into our daily vernaculars, as in “necessity is the mother of
invention.” The best is, as usual, from the master aphorist Publilius Syrus:
“poverty makes experiences” (hominem experiri multa paupertas iubet).
But the expression and idea appear in one form or another in so many
classical writers, including Euripides, Pseudo-Theoctitus, Plautus, Apuleus,
Zenobius, Juvenal, and of course it is now labeled “post-traumatic growth.”

I saw ancient wisdom at work in the exact opposite of the situation in
Abu Dhabi. My Levantine village of origin, Amioun, was pillaged and
evacuated during the war, sending its inhabitants into exile across the
planet. Twenty-five years later, it became opulent, having bounced back
with a vengeance: my own house, dynamited, is now bigger than the
previous version. My father, showing me the multiplication of villas in the
countryside while bemoaning these nouveaux riches, calmly told me, “You,
too, had you stayed here, would have become a beach bum. People from
Amioun only do well when shaken.” That’s antifragility.

L’Art pour I’Art, to Learn for Learning’s Sake

Now let’s look at evidence of the direction of the causal arrow, that is,
whether it is true that lecture-driven knowledge leads to prosperity. Serious
empirical investigation (largely thanks to one Lant Pritchet, then a World
Bank economist) shows no evidence that raising the general level of
education raises income at the level of a country. But we know the opposite
is true, that wealth leads to the rise of education—not an optical illusion.
We don’t need to resort to the World Bank figures, we could derive this
from an armchair. Let us figure out the direction of the arrow:



Education — Wealth and Economic Growth

or

Wealth and Economic Growth — Education

And the evidence is so easy to check, just lying out there in front of us. It
can be obtained by looking at countries that are both wealthy and have
some level of education and considering which condition preceded the
other. Take the following potent and /ess-is-more-style argument by the
rogue economist Ha-Joon Chang. In 1960 Taiwan had a much lower literacy
rate than the Philippines and half the income per person; today Taiwan has
ten times the income. At the same time, Korea had a much lower literacy
rate than Argentina (which had one of the highest in the world) and about
one-fifth the income per person; today it has three times as much. Further,
over the same period, sub-Saharan Africa saw markedly increasing literacy
rates, accompanied with a decrease in their standard of living. We can
multiply the examples (Pritchet’s study is quite thorough), but I wonder
why people don’t realize the simple truism, that is, the fooled by
randomness effect: mistaking the merely associative for the causal, that is,
if rich countries are educated, immediately inferring that education makes a
country rich, without even checking. Epiphenomenon here again. (The error
in reasoning is a bit from wishful thinking, because education is considered
“good”; I wonder why people don’t make the epiphenomenal association
between the wealth of a country and something “bad,” say, decadence, and
infer that decadence, or some other disease of wealth like a high suicide
rate, also generates wealth.)

[ am not saying that for an individual, education is useless: it builds
helpful credentials for one’s own career—but such effect washes out at the
country level. Education stabilizes the income of families across
generations. A merchant makes money, then his children go to the
Sorbonne, they become doctors and magistrates. The family retains wealth
because the diplomas allow members to remain in the middle class long
after the ancestral wealth 1s depleted. But these effects don’t count for
countries.



Further, Alison Wolf debunks the flaw in logic in going from the point
that it is hard to imagine Microsoft or British Aerospace without advanced
knowledge to the idea that more education means more wealth. “The simple
one-way relationship which so entrances our politicians and commentators
—education spending in, economic growth out—simply doesn’t exist.
Moreover, the larger and more complex the education sector, the less
obvious any links to productivity become.” And, similar to Pritchet, she
looks at countries such as, say, Egypt, and shows how the giant leap in
education it underwent did not translate into the Highly Cherished Golden
GDP Growth That Makes Countries Important or Unimportant on the
Ranking Tables.

This argument is not against adopting governmental educational policies
for noble aims such as reducing inequality in the population, allowing the
poor to access good literature and read Dickens, Victor Hugo, or Julien
Gracq, or increasing the freedom of women in poor countries, which
happens to decrease the birth rate. But then one should not use the excuses
of “growth” or “wealth” in such matters.

I once ran into Alison Wolf at a party (parties are great for optionality).
As I got her to explain to other people her evidence about the lack of
effectiveness of funding formal education, one person got frustrated with
our skepticism. Wolf’s answer to him was “real education is this,” pointing
at the room full of people chatting. Accordingly, I am not saying that
knowledge 1s not important; the skepticism in this discussion applies to the
brand of commoditized, prepackaged, and pink-coated knowledge, stuff one
can buy in the open market and use for self-promotion. Further, let me
remind the reader that scholarship and organized education are not the
same.

Another party story. Once, at a formal fancy dinner, a fellow in a quick
speech deplored the education level in the United States—falling for low-
math-grades alarmism. Although I agreed with all his other views, I felt
compelled to intervene. I interrupted him to state the point that America’s
values were “convex” risk taking and that I am glad that we are not like
these helicopter-mom cultures—the kind of thing I am writing here.
Everyone was shocked, either confused or in heavy but passive
disagreement, except for one person who came to lend her support to me. It
turned out that she was the head of the New York City school system.



Also, note that I am not saying that universities do not generate
knowledge at all and do not help growth (outside, of course, of most
standard economics and other superstitions that set us back); all I am saying
is that their role is overly hyped-up and that their members seem to exploit
some of our gullibility in establishing wrong causal links, mostly on
superficial impressions.

Polished Dinner Partners

Education has benefits aside from stabilizing family incomes. Education
makes individuals more polished dinner partners, for instance, something
non-negligible. But the idea of educating people to improve the economy is
rather novel. The British government documents, as early as fifty years ago,
an aim for education other than the one we have today: raising values,
making good citizens, and “learning,” not economic growth (they were not
suckers at the time)—a point also made by Alison Wolf.

Likewise, in ancient times, learning was for learning’s sake, to make
someone a good person, worth talking to, not to increase the stock of gold
in the city’s heavily guarded coffers. Entrepreneurs, particularly those in
technical jobs, are not necessarily the best people to have dinner with. |
recall a heuristic I used in my previous profession when hiring people
(called ‘“‘separate those who, when they go to a museum, look at the
Cézanne on the wall from those who focus on the contents of the trash
can’): the more interesting their conversation, the more cultured they are,
the more they will be trapped into thinking that they are effective at what
they are doing in real business (something psychologists call the halo effect,
the mistake of thinking that skills in, say, skiing translate unfailingly into
skills in managing a pottery workshop or a bank department, or that a good
chess player would be a good strategist in real life)..

Clearly, it is unrigorous to equate skills at doing with skills at talking. My
experience of good practitioners 1s that they can be totally
incomprehensible—they do not have to put much energy into turning their
insights and internal coherence into elegant style and narratives.
Entrepreneurs are selected to be just doers, not thinkers, and doers do, they
don’t talk, and it would be unfair, wrong, and downright insulting to



measure them in the talk department. The same with artisans: the quality
lies in their product, not their conversation—in fact they can easily have
false beliefs that, as a side effect (inverse iatrogenics), lead them to make
better products, so what? Bureaucrats, on the other hand, because of the
lack of an objective metric of success and the absence of market forces, are
selected on the “halo effects™ of shallow looks and elegance. The side effect
is to make them better at conversation. I am quite certain a dinner with a
United Nations employee would cover more interesting subjects than one
with some of Fat Tony’s cousins or a computer entrepreneur obsessed with
circuits.
Let us look deeper at this flaw in thinking.



THE GREEN LUMBER FALLACY

In one of the rare noncharlatanic books in finance, descriptively called
What I Learned Losing a Million Dollars, the protagonist makes a big
discovery. He remarks that a fellow named Joe Siegel, one of the most
successful traders in a commodity called “green lumber,” actually thought
that it was lumber painted green (rather than freshly cut lumber, called
green because it had not been dried). And he made it his profession to trade
the stuff! Meanwhile the narrator was into grand intellectual theories and
narratives of what caused the price of commodities to move, and went bust.

It is not just that the successful expert on lumber was ignorant of central
matters like the designation “green.” He also knew things about lumber that
nonexperts think are unimportant. People we call ignorant might not be
ignorant.

The fact is that predicting the order flow in lumber and the usual
narrative had little to do with the details one would assume from the outside
are important. People who do things in the field are not subjected to a set
exam; they are selected in the most non-narrative manner—nice arguments
don’t make much difference. Evolution does not rely on narratives, humans
do. Evolution does not need a word for the color blue.

So let us call the green lumber fallacy the situation in which one mistakes
a source of necessary knowledge—the greenness of lumber—for another,
less visible from the outside, less tractable, less narratable.

My intellectual world was shattered as if everything I had studied was not
just useless but a well-organized scam—as follows. When I first became a
derivatives or ‘“volatility” professional (I specialized in nonlinearities), I
focused on exchange rates, a field in which I was embedded for several
years. | had to cohabit with foreign exchange traders—people who were not
involved in technical instruments as I was; their job simply consisted of
buying and selling currencies. Money changing is a very old profession
with a long tradition and craft; recall the story of Jesus Christ and the
money changers. Coming to this from a highly polished Ivy League



environment, [ was in for a bit of a shock. You would think that the people
who specialized in foreign exchange understood economics, geopolitics,
mathematics, the future price of currencies, differentials between prices in
countries. Or that they read assiduously the economics reports published in
glossy papers by various institutes. You might also imagine cosmopolitan
fellows who wear ascots at the opera on Saturday night, make wine
sommeliers nervous, and take tango lessons on Wednesday afternoons. Or
spoke intelligible English. None of that.

My first day on the job was an astounding discovery of the real world.
The population in foreign exchange was at the time mostly composed of
New Jersey/Brooklyn Italian fellows. Those were street, very street people
who had started in the back office of banks doing wire transfers, and when
the market expanded, even exploded, with the growth of commerce and the
free-floating of currencies, they developed into traders and became
prominent in the business. And prosperous.

My first conversation with an expert was with a fellow called B.
Something-that-ends-with-a-vowel dressed in a handmade Brioni suit. [ was
told that he was the biggest Swiss franc trader in the world, a legend in his
day—he had predicted the big dollar collapse in the 1980s and controlled
huge positions. But a short conversation with him revealed that he could not
place Switzerland on the map—foolish as I was, I thought he was Swiss
Italian, yet he did not know there were Italian-speaking people in
Switzerland. He had never been there. When I saw that he was not the
exception, | started freaking out watching all these years of education
evaporating in front of my eyes. That very same day I stopped reading
economic reports. I felt nauseous for a while during this enterprise of
“deintellectualization”—in fact [ may not have recovered yet.

If New York was blue collar in origin, London was sub—blue collar, and
even more successful. The players were entirely cockney, even more
separated from sentence-forming society. They were East Londoners, street
people (extremely street) with a distinctive accent, using their own
numbering system. Five is “Lady Godiva” or “ching,” fifteen is a
“commodore,” twenty-five is a “pony,” etc. I had to learn cockney just to
communicate, and mostly to go drinking, with my colleagues during my
visits there; at the time, London traders got drunk almost every day at
lunch, especially on Friday before New York opened. “Beer turns you into a



lion,” one fellow told me as he hurried to finish his drink before the New
York open.

The most hilarious scenes were hearing on loudspeakers transatlantic
conversations between New York Bensonhurst folks and cockney brokers,
particularly when the Brooklyn fellow tried to put on a little bit of a
cockney pronunciation to be understood (these cockneys sometimes spoke
no standard English).

So that is how I learned the lesson that price and reality as seen by
economists are not the same thing. One may be a function of the other but
the function 1s too complex to map mathematically. The relation may have
optionality in places, something that these non-sentence-savvy people knew
deep inside.2

How Fat Tony Got Rich (and Fat)

Fat Tony got to become (literally) Fat Tony, rich and heavier, in the
aftermath of the Kuwait war (the sequence was conventional, that is, first
rich, then fat). It was in January 1991, on the day the United States attacked
Baghdad to restitute Kuwait, which Iraq had invaded.

Every intelligent person in socioeconomics had his theory, probabilities,
scenarios, and all that. Except Fat Tony. He didn’t even know where Iraq
was, whether it was a province in Morocco or some emirate with spicy food
east of Pakistan—he didn’t know the food, so the place did not exist for
him.

All he knew is that suckers exist.

If you asked any intelligent “analyst” or journalist at the time, he would
have predicted a rise in the price of oil in the event of war. But that causal
link was precisely what Tony could not take for granted. So he bet against
it: they are all prepared for a rise in oil from war, so the price must have
adjusted to it. War could cause a rise in oil prices, but not scheduled war—
since prices adjust to expectations. It has to be “in the price,” as he said.

Indeed, on the news of war, oil collapsed from around $39 a barrel to
almost half that value, and Tony turned his investment of three hundred
thousand into eighteen million dollars. “There are so few occasions in one’s
life, you can’t miss them,” he later told Nero during one of their lunches as



he was convincing his non—New Jersey friend to bet on a collapse of the
financial system. “Good speculative bets come to you, you don’t get them
by just staying focused on the news.”

And note the main Fat Tony statement: “Kuwait and oil are not the same
ting [thing].” This will be a platform for our notion of conflation. Tony had
greater upside than downside, and for him, that was it.

Indeed many people lost their shirt from the drop of oil—while correctly
predicting war. They just thought it was the same ting. But there had been
too much hoarding, too much inventory. I remember going around that time
into the office of a large fund manager who had a map of Iraq on the wall in
a war-room-like setting. Members of the team knew every possible thing
about Kuwait, Iraq, Washington, the United Nations. Except for the very
simple fact that it had nothing to do with oil—not the same “ting.” All
these analyses were nice, but not too connected to anything. Of course the
fellow got subsequently shellacked by the drop in oil price, and, from what
I heard, went to law school.

Aside from the non-narrative view of things, another lesson. People with
too much smoke and complicated tricks and methods in their brains start
missing elementary, very elementary things. Persons in the real world can’t
afford to miss these things; otherwise they crash the plane. Unlike
researchers, they were selected for survival, not complications. So I saw the
less is more in action: the more studies, the less obvious elementary but
fundamental things become; activity, on the other hand, strips things to their
simplest possible model.



CONFLATION

Of course, so many things are not the same “ting” in life. Let us generalize
the conflation.

This lesson “not the same thing” is quite general. When you have
optionality, or some antifragility, and can identify betting opportunities with
big upside and small downside, what you do is only remotely connected to
what Aristotle thinks you do.

There 1s something (here, perception, ideas, theories) and a function of
something (here, a price or reality, or something real). The conflation
problem is to mistake one for the other, forgetting that there is a “function”
and that such function has different properties.

Now, the more asymmetries there are between the something and the
function of something, then the more difference there is between the two.
They may end up having nothing to do with each other.

This seems trivial, but there are big-time implications. As usual science
—not “social” science, but smart science—gets it. Someone who escaped
the conflation problem is Jim Simons, the great mathematician who made a
fortune building a huge machine to transact across markets. It replicates the
buying and selling methods of these sub—blue collar people and has more
statistical significance than anyone on planet Earth. He claims to never hire
economists and finance people, just physicists and mathematicians, those
involved in pattern recognition accessing the internal logic of things,
without theorizing. Nor does he ever listen to economists or read their
reports.

The great economist Ariel Rubinstein gets the green lumber fallacy—it
requires a great deal of intellect and honesty to see things that way.
Rubinstein is one of the leaders in the field of game theory, which consists
in thought experiments; he is also the greatest expert in cafés for thinking
and writing across the planet. Rubinstein refuses to claim that his
knowledge of theoretical matters can be translated—by him—into anything
directly practical. To him, economics is like a fable—a fable writer is there



to stimulate ideas, indirectly inspire practice perhaps, but certainly not to
direct or determine practice. Theory should stay independent from practice
and vice versa—and we should not extract academic economists from their
campuses and put them in positions of decision making. Economics is not a
science and should not be there to advise policy.

In his intellectual memoirs, Rubinstein recounts how he tried to get a
Levantine vendor in the souk to apply ideas from game theory to his
bargaining in place of ancestral mechanisms. The suggested method failed
to produce a price acceptable to both parties. Then the fellow told him: “For
generations, we have bargained in our way and you come and try to change
1t?” Rubinstein concluded: “I parted from him shamefaced.” All we need is
another two people like Rubinstein in that profession and things will be
better on planet Earth.

Sometimes, even when an economic theory makes sense, its application
cannot be imposed from a model, in a top-down manner, so one needs the
organic self-driven trial and error to get us to it. For instance, the concept of
specialization that has obsessed economists since Ricardo (and before)
blows up countries when imposed by policy makers, as it makes the
economies error-prone; but it works well when reached progressively by
evolutionary means, with the right buffers and layers of redundancies.
Another case where economists may inspire us but should never tell us
what to do—more on that in the discussion of Ricardian comparative
advantage and model fragility in the Appendix.

The difference between a narrative and practice—the important things that
cannot be easily narrated—Ilies mainly in optionality, the missed optionality
of things. The “right thing” here is typically an antifragile payoff. And my
argument 1s that you don’t go to school to learn optionality, but the reverse:
to become blind to it.




PROMETHEUS AND EPIMETHEUS

In Greek legend, there were two Titan brothers, Prometheus and
Epimetheus. Prometheus means “fore-thinker” while Epimetheus means
“after-thinker,” equivalent to someone who falls for the retrospective
distortion of fitting theories to past events in an ex post narrative manner.
Prometheus gave us fire and represents the progress of civilization, while
Epimetheus represents backward thinking, staleness, and lack of
intelligence. It was Epimetheus who accepted Pandora’s gift, the large jar,
with irreversible consequences.

Optionality is Promethean, narratives are Epimethean—one has
reversible and benign mistakes, the other symbolizes the gravity and
irreversibility of the consequences of opening Pandora’s box.

You make forays into the future by opportunism and optionality. So far in
Book IV we have seen the power of optionality as an alternative way of
doing things, opportunistically, with some large edge coming from
asymmetry with large benefits and benign harm. It is a way—the only way
—to domesticate uncertainty, to work rationally without understanding the
future, while reliance on narratives is the exact opposite: one is
domesticated by uncertainty, and ironically set back. You cannot look at the
future by naive projection of the past.

This brings us to the difference between doing and thinking. The point is
hard to understand from the vantage point of intellectuals. As Yogi Berra
said, “In theory there is no difference between theory and practice; in
practice there 1s.” So far we have seen arguments that intellect is associated
with fragility and instills methods that conflict with tinkering. So far we
saw the option as the expression of antifragility. We separated knowledge
into two categories, the formal and the Fat Tonyish, heavily grounded in the
antifragility of trial and error and risk taking with less downside, barbell-
style—a de-intellectualized form of risk taking (or, rather, intellectual in its
own way). In an opaque world, that is the only way to go.

Table 4 summarizes the different aspects of the opposition between
narrating and tinkering, the subject of the next three chapters.



Click here for a larger image of this table.

TABLE4 « THE DIFFERENCE BETWEEN THE TELEOLOGICAL AND OPTIONALITY

NARRATIVE KNOWLEDGE

Hates uncertainty [fragile to change,
or turkey-style misunderstanding of
the past)

ANTIFRAGILE: OPTIONALITY-DRIVEN
TINKERING, TRIAL AND ERROR

Domesticates uncertainly
lantifragile to the unknown|

Looks at the past, subject to
overfitting to past

Epimetheus

Looks at the future

Prometheus

Teleological action

Opportunistic action

Tourist-style

Flaneur-style

Fragile, naive rationality

Robust rationality

Psychologically comfortable

Psychologically uncomfortable, but
sense of thrill and adventure

Concave [visible known gains,
unknown errors)

Convex [small known errors, large
possible gains]

Subject to turkey problems
{mistaking evidence of absence
for absence of evidence)

Can benefit from suckers and
turkey problems

Subject to epiphenomena and
the green lumber fallacy

Escapes the green lumber fallacy

Academia’s sole mechanism outside
laboratary and physical science

Practice’s main mechanism

Marrative is episterological

Marrative is instrumental

Trapped into a story

Me meaningful dependence on a story—
the narrative can be just for mativation

Narrow domain, closed space
of action

Broad domain, open space of action

Meeds to understand logic of things

Little understanding is necessary, just
rationality in comparing two oulcomes
[exercising the better option)




Doesn’t benefit from the Relies on the philosopher’s stone
philosopher’s stone (a.k.a. convexity
bias; see Chapter 19]

All this does not mean that tinkering and trial and error are devoid of
narrative: they are just not overly dependent on the narrative being true—
the narrative is not epistemological but instrumental. For instance, religious
stories might have no value as narratives, but they may get you to do
something convex and antifragile you otherwise would not do, like mitigate
risks. English parents controlled children with the false narrative that if they
didn’t behave or eat their dinner, Boney (Napoleon Bonaparte) or some
wild animal might come and take them away. Religions often use the
equivalent method to help adults get out of trouble, or avoid debt. But
intellectuals tend to believe their own b***t and take their ideas too
literally, and that is vastly dangerous.

Consider the role of heuristic (rule-of-thumb) knowledge embedded in
traditions. Simply, just as evolution operates on individuals, so does it act
on these tacit, unexplainable rules of thumb transmitted through generations
—what Karl Popper has called evolutionary epistemology. But let me
change Popper’s idea ever so slightly (actually quite a bit): my take is that
this evolution is not a competition between ideas, but between humans and
systems based on such ideas. An idea does not survive because it is better
than the competition, but rather because the person who holds it has
survived! Accordingly, wisdom you learn from your grandmother should be
vastly superior (empirically, hence scientifically) to what you get from a
class in business school (and, of course, considerably cheaper). My sadness
is that we have been moving farther and farther away from grandmothers.

Expert problems (in which the expert knows a lot but less than he thinks he

does) often bring fragilities, and acceptance of ignorance the reverse.2

Expert problems put you on the wrong side of asymmetry. Let us examine
the point with respect to risk. When you are fragile you need to know a lot
more than when you are antifragile. Conversely, when you think you know
more than you do, you are fragile (to error).

We showed earlier the evidence that classroom education does not lead to
wealth as much as it comes from wealth (an epiphenomenon). Next let us



see how, similarly, antifragile risk taking—not education and formal,
organized research—is largely responsible for innovation and growth, while
the story is dressed up by textbook writers. It does not mean that theories
and research play no role; it is that just as we are fooled by randomness, so
we are fooled into overestimating the role of good-sounding ideas. We will
look at the confabulations committed by historians of economic thought,
medicine, technology, and other fields that tend to systematically
downgrade practitioners and fall into the green lumber fallacy.

1 The halo effect is largely the opposite of domain dependence.

2 At first T thought that economic theories were not necessary to understand short-term
movements in exchange rates, but it turned out that the same limitation applied to long-term
movements as well. Many economists toying with foreign exchange have used the notion of
“purchasing power parity” to try to predict exchange rates on the basis that in the long run
“equilibrium” prices cannot diverge too much and currency rates need to adjust so a pound of ham
will eventually need to carry a similar price in London and Newark, New Jersey. Put under scrutiny,
there seems to be no operational validity to this theory—currencies that get expensive tend to get
even more expensive, and most Fat Tonys in fact made fortunes following the inverse rule. But
theoreticians would tell you that “in the long run” it should work. Which long run? It is impossible to
make a decision based on such a theory, yet they still teach it to students, because being academics,
lacking heuristics, and needing something complicated, they never found anything better to teach.

3 Overconfidence leads to reliance on forecasts, which causes borrowing, then to the fragility of
leverage. Further, there is convincing evidence that a PhD in economics or finance causes people to
build vastly more fragile portfolios. George Martin and I listed all the major financial economists
who were involved with funds, calculated the blowups by funds, and observed a far higher
proportional incidence of such blowups on the part of finance professors—the most famous one
being Long Term Capital Management, which employed Fragilistas Robert Merton, Myron Scholes,
Chi-Fu Huang, and others.



CHAPTER 15




History Written by the Losers

The birds may perhaps listen—Combining stupidity with wisdom
rather than the opposite—Where we look for the arrow of
discovery—A vindication of trial and error

Because of a spate of biases, historians are prone to epiphenomena and
other illusions of cause and effect. To understand the history of technology,
you need accounts by nonhistorians, or historians with the right frame of
mind who developed their ideas by watching the formation of technologies,
instead of just reading accounts concerning it. I mentioned earlier Terence
Kealey’s debunking of the so-called linear model and that he was a
practicing scientist.l A practicing laboratory scientist, or an engineer, can
witness the real-life production of, say, pharmacological innovations or the
jet engine and can thus avoid falling for epiphenomena, unless he was
brainwashed prior to starting practice.

I have seen evidence—as an eyewitness—of results that owe nothing to
academizing science, rather evolutionary tinkering that was dressed up and
claimed to have come from academia.

Click here for a larger image of this table.

TABLES = THE LECTURING-BIRDS-HOW-TO-FLY EFFECT ACROSS DOMAINS:
EXAMPLE OF MISATTRIBUTION OF RESULTS IN TEXTBOOKS

ORIGINATION AND |
DEVELOPMENT AS MARKETED REAL ORIGINATION
FIELD BY BIRDS LECTURERS AND DEVELOPMENT

Jet Engine Physicists Tinkering engineers with
(busted by Scranton) no understanding of “why
it works™




Architecture Euclidian geornetry, Heuristics and secret
mathematics [busted by recipes [guilds)
Beaujouan)

Cybernetics Norbert Wiener Programmers ‘wiki-style”
[busted by Mindell}

Derivatives Black, Scholes, and Fragilista | Traders and practitioners,

formulas Merton (busted by Haug Regnauld, Bachelier, Thorp
and Taleb)

Medicineg Biological understanding Luck, trial and error, side
(busted by a long series effects of other medicines.
of doctors] or sometimes poisoning

[mustard gas)
Industrial Growth in knowledge, Adventurers, hobbyists
Revolution Scientific Revolution

[busted by Kealey)

Technology Formal science Technology, businesses

Long before I knew of the results in Table 5, of other scholars debunking
the lecturing-birds-how-to-fly effect, the problem started screaming at me,
as follows, around 1998. 1 was sitting in a Chicago restaurant with the late
Fred A., an economist, though a true, thoughtful gentleman. He was the
chief economist of one of the local exchanges and had to advise them on
new, complicated financial products and wanted my opinion on these, as |
specialized in and had published a textbook of sorts on the so-called very
complicated “exotic options.” He recognized that the demand for these
products was going to be very large, but he wondered “how traders could
handle these complicated exotics if they do not understand the Girsanov
theorem.” The Girsanov theorem is something mathematically complicated
that at the time was only known by a very small number of persons. And we
were talking about pit traders who—as we saw in the last chapter—would
most certainly mistake Girsanov for a vodka brand. Traders, usually
uneducated, were considered overeducated if they could spell their street
address correctly, while the professor was truly under the epiphenomenal
impression that traders studied mathematics to produce an option price. |
for myself had figured out by trial and error and picking the brains of
experienced people how to play with these complicated payoffs before |
heard of these theorems.



Something hit me then. Nobody worries that a child ignorant of the
various theorems of aerodynamics and incapable of solving an equation of
motion would be unable to ride a bicycle. So why didn’t he transfer the
point from one domain to another? Didn’t he realize that these Chicago pit
traders respond to supply and demand, little more, in competing to make a
buck, with no need for the Girsanov theorem, any more than a trader of
pistachios in the Souk of Damascus needs to solve general equilibrium
equations to set the price of his product?

For a minute I wondered if I was living on another planet or if the
gentleman’s PhD and research career had led to this blindness and his
strange loss of common sense—or if people without practical sense usually
manage to get the energy and interest to acquire a PhD in the fictional world
of equation economics. Is there a selection bias?

I smelled a rat and got extremely excited but realized that for someone to
be able to help me, he had to be both a practitioner and a researcher, with
practice coming before research. I knew of only one other person, a trader
turned researcher, Espen Haug, who had to have observed the same
mechanism. Like me, he got his doctorate after spending time in trading
rooms. So we immediately embarked on an investigation about the source
of the option pricing formula that we were using: what did people use
before? Is it thanks to the academically derived formula that we are able to
operate, or did the formula come through some antifragile evolutionary
discovery process based on trial and error, now expropriated by academics?
I already had a hint, as I had worked as a pit trader in Chicago and had
observed veteran traders who refused to touch mathematical formulas,
using simple heuristics and saying “real men don’t use sheets,” the “sheets”
being the printouts of output from the complex formulas that came out of
computers. Yet these people had survived. Their prices were sophisticated
and more efficient than those produced by the formula, and it was obvious
what came first. For instance, the prices accounted for Extremistan and “fat
tails,” which the standard formulas ignored.

Haug has some interests that diverge from mine: he was into the subject
of finance and eager to collect historical papers by practitioners. He called
himself “the collector,” even used it as a signature, as he went to assemble
and collect books and articles on option theory written before the Great
War, and from there we built a very precise image of what had taken place.
To our great excitement, we had proof after proof that traders had vastly,



vastly more sophistication than the formula. And their sophistication
preceded the formula by at least a century. It was of course picked up
through natural selection, survivorship, apprenticeship to experienced
practitioners, and one’s own experience.

Traders trade — traders figure out techniques and products —
academic economists find formulas and claim traders are using
them — new traders believe academics — blowups (from theory-
induced fragility)

Our paper sat for close to seven years before publication by an academic
economics journal—until then, a strange phenomenon: it became one the
most downloaded papers in the history of economics, but was not cited at
all during its first few years. Nobody wanted to stir the pot.2

Practitioners don’t write; they do. Birds fly and those who lecture them
are the ones who write their story. So it is easy to see that history is truly
written by losers with time on their hands and a protected academic
position.

The greatest irony is that we watched firsthand how narratives of thought
are made, as we were lucky enough to face another episode of blatant
intellectual expropriation. We received an invitation to publish our side of
the story—being option practitioners—in the honorable Wiley Encyclopedia
of Quantitative Finance. So we wrote a version of the previous paper mixed
with our own experiences. Shock: we caught the editor of the historical
section, one Barnard College professor, red-handed trying to modify our
account. A historian of economic thought, he proceeded to rewrite our story
to play down, if not reverse, its message and change the arrow of the
formation of knowledge. This was scientific history in the making. The
fellow sitting in his office in Barnard College was now dictating to us what
we saw as traders—we were supposed to override what we saw with our
own eyes with his logic.

I came to notice a few similar inversions of the formation of knowledge.
For instance, in his book written in the late 1990s, the Berkeley professor
Highly Certified Fragilista Mark Rubinstein attributed to publications by
finance professors techniques and heuristics that we practitioners had been
extremely familiar with (often in more sophisticated forms) since the 1980s,
when I got involved in the business.



No, we don’t put theories into practice. We create theories out of practice.
That was our story, and it is easy to infer from it—and from similar stories
—that the confusion is generalized. The theory is the child of the cure, not
the opposite—ex cura theoria nascitur.

The Evidence Staring at Us

It turned out that engineers, too, get sandbagged by historians.

Right after the previous nauseating episode I presented the joint paper I
had written with Haug on the idea of lecturing birds on how to fly in
finance at the London School of Economics, in their sociology of science
seminar. | was, of course, heckled (but was by then very well trained at
being heckled by economists). Then, surprise. At the conclusion of the
session, the organizers informed me that, exactly a week earlier, Phil
Scranton, a professor from Rutgers, had delivered the exact same story. But
it was not about the option formula; it was about the jet engine.

Scranton showed that we have been building and using jet engines in a
completely trial-and-error experiential manner, without anyone truly
understanding the theory. Builders needed the original engineers who knew
how to twist things to make the engine work. Theory came later, in a lame
way, to satisfy the intellectual bean counter. But that’s not what you tend to
read in standard histories of technology: my son, who studies aerospace
engineering, was not aware of this. Scranton was polite and focused on
situations in which innovation is messy, “distinguished from more familiar
analytic and synthetic innovation approaches,” as if the latter were the
norm, which it is obviously not.

I looked for more stories, and the historian of technology David Edgerton
presented me with a quite shocking one. We think of cybernetics—which
led to the “cyber” in cyberspace—as invented by Norbert Wiener in 1948.
The historian of engineering David Mindell debunked the story; he showed
that Wiener was articulating ideas about feedback control and digital
computing that had long been in practice in the engineering world. Yet
people—even today’s engineers—have the illusion that we owe the field to
Wiener’s mathematical thinking.



Then I was hit with the following idea. We all learn geometry from
textbooks based on axioms, like, say, Euclid’s Book of Elements, and tend
to think that it is thanks to such learning that we today have these beautiful
geometric shapes in buildings, from houses to cathedrals; to think the
opposite would be anathema. So I speculated immediately that the ancients
developed an interest in Euclid’s geometry and other mathematics because
they were already using these methods, derived by tinkering and
experiential knowledge, otherwise they would not have bothered at all. This
is similar to the story of the wheel: recall that the steam engine had been
discovered and developed by the Greeks some two millennia before the
Industrial Revolution. It is just that things that are implemented tend to
want to be born from practice, not theory.

Now take a look at architectural objects around us: they appear so
geometrically sophisticated, from the pyramids to the beautiful cathedrals
of Europe. So a sucker problem would make us tend to believe that
mathematics led to these beautiful objects, with exceptions here and there
such as the pyramids, as these preceded the more formal mathematics we
had after Euclid and other Greek theorists. Some facts: architects (or what
were then called Masters of Works) relied on heuristics, empirical methods,
and tools, and almost nobody knew any mathematics—according to the
medieval science historian Guy Beaujouan, before the thirteenth century no
more than five persons in the whole of Europe knew how to perform a
division. No theorem, shmeorem. But builders could figure out the
resistance of materials without the equations we have today—buildings that
are, for the most part, still standing. The thirteenth-century French architect
Villard de Honnecourt documents with his series of drawings and
notebooks in Picard (the language of the Picardie region in France) how
cathedrals were built: experimental heuristics, small tricks and rules, later
tabulated by Philibert de ’Orme in his architectural treatises. For instance, a
triangle was visualized as the head of a horse. Experimentation can make
people much more careful than theories.

Further, we are quite certain that the Romans, admirable engineers, built
aqueducts without mathematics (Roman numerals did not make quantitative
analysis very easy). Otherwise, 1 believe, these would not be here, as a
patent side effect of mathematics is making people over-optimize and cut
corners, causing fragility. Just look how the new is increasingly more
perishable than the old.



And take a look at Vitruvius’ manual, De architectura, the bible of
architects, written about three hundred years after Euclid’s Elements. There
is little formal geometry in it, and, of course, no mention of Euclid, mostly
heuristics, the kind of knowledge that comes out of a master guiding his
apprentices. (Tellingly, the main mathematical result he mentions is
Pythagoras’s theorem, amazed that the right angle could be formed “without
the contrivances of the artisan.”) Mathematics had to have been limited to
mental puzzles until the Renaissance.

Now I am not saying that theories or academic science are not behind some
practical technologies at all, directly derived from science for their final use
(not for some tangential use)—what the researcher Joel Mokyr calls an
“epistemic base,” or propositional knowledge, a sort of repository of formal
“knowledge” that embeds the theoretical and empirical discoveries and
becomes a rulebook of sorts, used to generate more knowledge and (he
thinks) more applications. In other words, a body of theories from which
further theories can be directly derived.

But let’s not be suckers: following Mr. Mokyr would make one want to
study economic geography to predict foreign exchange prices (I would have
loved to introduce him to the expert in green lumber). While I accept the
notion of epistemic base, what I question is the role it has really played in
the history of technology. The evidence of a strong effect is not there, and |
am waiting for someone to show it to me. Mokyr and the advocates of such
view provide no evidence that it is not epiphenomenal—nor do they appear
to understand the implications of asymmetric effects. Where is the role of
optionality in this?

There 1s a body of know-how that was transmitted from master to
apprentice, and transmitted on/y in such a manner—with degrees necessary
as a selection process or to make the profession more respectable, or to help
here and there, but not systematically. And the role of such formal
knowledge will be overappreciated precisely because it is highly visible.

Is It Like Cooking?



Cooking seems to be the perfect business that depends on optionality. You
add an ingredient and have the option of keeping the result if it is in
agreement with Fat Tony’s taste buds, or fuhgetaboudit if it’s not. We also
have wiki-style collaborative experimentation leading to a certain body of
recipes. These recipes are derived entirely without conjectures about the
chemistry of taste buds, with no role for any “epistemic base” to generate
theories out of theories. Nobody is fooled so far by the process. As Dan
Ariely once observed, we cannot reverse engineer the taste of food from
looking at the nutritional label. And we can observe ancestral heuristics at
work: generations of collective tinkering resulting in the evolution of
recipes. These food recipes are embedded in cultures. Cooking schools are
entirely apprenticeship based.

On the other side, we have pure physics, with theories used to generate
theories with some empirical validation. There the “epistemic base” can
play a role. The discovery of the Higgs Boson is a modern case of a particle
entirely expected from theoretical derivations. So was Einstein’s relativity.
(Prior to the Higgs Boson, one spectacular case of a discovery with a small
number of existing external data is that of the French astronomer Le
Verrier’s derivation of the existence of the planet Neptune. He did that on
the basis of solitary computation, from the behavior of the surrounding
planets. When the planet was actually sighted he refused to look at it, so
comfortable was he with his result. These are exceptions, and tend to take
place in physics and other places I call “linear,” where errors are from
Mediocristan, not from Extremistan.)

Now use this idea of cooking as a platform to grasp other pursuits: do
other activities resemble it? If we put technologies through scrutiny, we
would see that most do in fact resemble cooking a lot more than physics,
particularly those in the complex domain.

Even medicine today remains an apprenticeship model with some
theoretical science in the background, but made to look entirely like
science. And if it leaves the apprenticeship model, it would be for the
“evidence-based” method that relies less on biological theories and more on
the cataloging of empirical regularities, the phenomenology I explained in
Chapter 7. Why is it that science comes and goes and technologies remain
stable?



Now, one can see a possible role for basic science, but not in the way it is
intended to be.2 For an example of a chain of unintended uses, let us start
with Phase One, the computer. The mathematical discipline of
combinatorics, here basic science, derived from propositional knowledge,
led to the building of computers, or so the story goes. (And, of course, to
remind the reader of cherry-picking, we need to take into account the body
of theoretical knowledge that went nowhere.) But at first, nobody had an
idea what to do with these enormous boxes full of circuits as they were
cumbersome, expensive, and their applications were not too widespread,
outside of database management, only good to process quantities of data. It
is as if one needed to invent an application for the thrill of technology. Baby
boomers will remember those mysterious punch cards. Then someone
introduced the console to input with the aid of a screen monitor, using a
keyboard. This led, of course, to word processing, and the computer took
off because of its fitness to word processing, particularly with the
microcomputer in the early 1980s. It was convenient, but not much more
than that until some other unintended consequence came to be mixed into it.
Now Phase Two, the Internet. It had been set up as a resilient military
communication network device, developed by a research unit of the
Department of Defense called DARPA and got a boost the days when
Ronald Reagan was obsessed with the Soviets. It was meant to allow the
United States to survive a generalized military attack. Great idea, but add
the personal computer plus Internet and we get social networks, broken
marriages, a rise in nerdiness, the ability for a post-Soviet person with
social difficulties to find a matching spouse. All that thanks to initial U.S.
tax dollars (or rather budget deficit) during Reagan’s anti-Soviet crusade.

So for now we are looking at the forward arrow and at no point, although
science was at some use along the way since computer technology relies on
science in most of its aspects; at no point did academic science serve in
setting its direction, rather it served as a slave to chance discoveries in an
opaque environment, with almost no one but college dropouts and
overgrown high school students along the way. The process remained self-
directed and unpredictable at every step. And the great fallacy is to make it
sound irrational—the irrational resides in not seeing a free option when it is
handed to us.

China might be a quite convincing story, through the works of a genius
observer, Joseph Needham, who debunked quite a bit of Western beliefs and



figured out the powers of Chinese science. As China became a top-down
mandarinate (that is, a state managed by Soviet-Harvard centralized scribes,
as Egypt had been before), the players somehow lost the zest for bricolage,
the hunger for trial and error. Needham’s biographer Simon Winchester
cites the sinologist Mark Elvin’s description of the problem, as the Chinese
did not have, or, rather, no longer had, what he called the “European mania
for tinkering and improving.” They had all the means to develop a spinning
machine, but “nobody tried”—another example of knowledge hampering
optionality. They probably needed someone like Steve Jobs—blessed with
an absence of college education and the right aggressiveness of
temperament—to take the elements to their natural conclusion. As we will
see in the next section, it is precisely this type of uninhibited doer who
made the Industrial Revolution happen.

We will next examine two cases, first, the Industrial Revolution, and
second, medicine. So let us start by debunking a causal myth about the
Industrial Revolution, the overstatement of the role of science in it.

The Industrial Revolution

Knowledge formation, even when theoretical, takes time, some boredom,
and the freedom that comes from having another occupation, therefore
allowing one to escape the journalistic-style pressure of modern publish-
and-perish academia to produce cosmetic knowledge, much like the
counterfeit watches one buys in Chinatown in New York City, the type that
you know 1s counterfeit although it looks like the real thing. There were two
main sources of technical knowledge and innovation in the nineteenth and
early twentieth centuries: the hobbyist and the English rector, both of whom
were generally in barbell situations.

An extraordinary proportion of work came out of the rector, the English
parish priest with no worries, erudition, a large or at least comfortable
house, domestic help, a reliable supply of tea and scones with clotted
cream, and an abundance of free time. And, of course, optionality. The
enlightened amateur, that is. The Reverends Thomas Bayes (as in Bayesian
probability) and Thomas Malthus (Malthusian overpopulation) are the most
famous. But there are many more surprises, cataloged in Bill Bryson’s



Home, in which the author found ten times more vicars and clergymen
leaving recorded traces for posterity than scientists, physicists, economists,
and even inventors. In addition to the previous two giants, I randomly list
contributions by country clergymen: Rev. Edmund Cartwright invented the
power loom, contributing to the Industrial Revolution; Rev. Jack Russell
bred the terrier; Rev. William Buckland was the first authority on dinosaurs;
Rev. William Greenwell invented modern archaeology; Rev. Octavius
Pickard-Cambridge was the foremost authority on spiders; Rev. George
Garrett invented the submarine; Rev. Gilbert White was the most esteemed
naturalist of his day; Rev. M. J. Berkeley was the top expert on fungi; Rev.
John Michell helped discover Uranus; and many more. Note that, just as
with our episode documented with Haug, that organized science tends to
skip the “not made here,” so the list of visible contribution by hobbyists and

doers is most certainly shorter than the real one, as some academic might

have appropriated the innovation by his predecessor.

Let me get poetic for a moment. Self-directed scholarship has an
aesthetic dimension. For a long time I had on the wall of my study the
following quote by Jacques Le Goff, the great French medievalist, who
believes that the Renaissance came out of independent humanists, not
professional scholars. He examined the striking contrast in period paintings,
drawings, and renditions that compare medieval university members and
humanists:

One is a professor surrounded and besieged by huddled students. The
other 1s a solitary scholar, sitting in the tranquility and privacy of his
chambers, at ease in the spacious and comfy room where his thoughts
can move freely. Here we encounter the tumult of schools, the dust of
classrooms, the indifference to beauty in collective workplaces,

There, it is all order and beauty,

Luxe, calme et volupté

As to the hobbyist in general, evidence shows him (along with the hungry
adventurer and the private investor) to be at the source of the Industrial
Revolution. Kealey, who we mentioned was not a historian and, thankfully,
not an economist, in The Economic Laws of Scientific Research questions
the conventional “linear model” (that is, the belief that academic science
leads to technology)—for him, universities prospered as a consequence of



national wealth, not the other way around. He even went further and
claimed that like naive interventions, these had iatrogenics that provided a
negative contribution. He showed that in countries in which the government
intervened by funding research with tax money, private investment
decreased and moved away. For instance, in Japan, the almighty MITI
(Ministry for Technology and Investment) has a horrible record of
investment. I am not using his ideas to prop up a political program against
science funding, only to debunk causal arrows in the discovery of important
things.

The Industrial Revolution, for a refresher, came from “technologists
building technology,” or what he calls “hobby science.” Take again the
steam engine, the one artifact that more than anything else embodies the
Industrial Revolution. As we saw, we had a blueprint of how to build it
from Hero of Alexandria. Yet the theory didn’t interest anyone for about
two millennia. So practice and rediscovery had to be the cause of the
interest in Hero’s blueprint, not the other way around.

Kealey presents a convincing—very convincing—argument that the
steam engine emerged from preexisting technology and was created by
uneducated, often isolated men who applied practical common sense and
intuition to address the mechanical problems that beset them, and whose
solutions would yield obvious economic reward.

Now, second, consider textile technologies. Again, the main technologies
that led to the jump into the modern world owe, according to Kealey,
nothing to science. “In 1733,” he writes, “John Kay invented the flying
shuttle, which mechanized weaving, and in 1770 James Hargreaves
invented the spinning jenny, which as its name implies, mechanized
spinning. These major developments in textile technology, as well as those
of Wyatt and Paul (spinning frame, 1758), Arkwright (water frame, 1769),
presaged the Industrial Revolution, yet they owed nothing to science; they
were empirical developments based on the trial, error, and experimentation
of skilled craftsmen who were trying to improve the productivity, and so the
profits, of their factories.”

David Edgerton did some work questioning the link between academic
science and economic prosperity, along with the idea that people believed in
the “linear model” (that is, that academic science was at the source of



technology) in the past. People were no suckers in the nineteenth and
twentieth centuries; we believe today that they believed in the said linear
model then but they did not. In fact academics were mostly just teachers,
not researchers, until well into the twentieth century.

Now, instead of looking into a scholar’s writings to see whether he is
credible or not, it is always best to consider what his detractors say—they
will uncover what’s worst in his argument. So I looked for the detractors of
Kealey, or people opposing his ideas, to see if they address anything of
merit—and to see where they come from. Aside from some comments by
Joel Mokyr, who, as I said, has not yet discovered optionality, and an attack
by an economist of the type that doesn’t count, given the devaluation of the
currency of the economics profession, the main critique against Kealey,
published in the influential journal Nature by a science bureaucrat, was that
he uses data from government-sponsored agencies such as the OECD in his
argument against tax-funded research. So far, no substantive evidence that
Kealey was wrong. But, let us flip the burden of evidence: there is zero
evidence that the opposite of his thesis is remotely right. Much of all of this
is a religious belief in the unconditional power of organized science, one
that has replaced unconditional religious belief in organized religion.

Governments Should Spend on Nonteleological
Tinkering, Not Research

Note that I do not believe that the argument set forth above should logically
lead us to say that mo money should be spent by government. This
reasoning 1s more against teleology than research in general. There has to
be a form of spending that works. By some vicious turn of events,
governments have gotten huge payoffs from research, but not as intended—
just consider the Internet. And look at the recapture we’ve had of military
expenditures with innovations, and, as we will see, medical cures. It is just
that functionaries are too teleological in the way they look for things
(particularly the Japanese), and so are large corporations. Most large
corporations, such as Big Pharma, are their own enemies.

Consider blue sky research, whereby research grants and funding are
given to people, not projects, and spread in small amounts across many



researchers. The sociologist of science Steve Shapin, who spent time in
California observing venture capitalists, reports that investors tend to back
entrepreneurs, not ideas. Decisions are largely a matter of opinion
strengthened with “who you know” and “who said what,” as, to use the
venture capitalist’s lingo, you bet on the jockey, not the horse. Why?
Because innovations drift, and one needs flaneur-like abilities to keep
capturing the opportunities that arise, not stay locked up in a bureaucratic
mold. The significant venture capital decisions, Shapin showed, were made
without real business plans. So if there was any “analysis,” it had to be of a
backup, confirmatory nature. I myself spent some time with venture
capitalists in California, with an eye on investing myself, and sure enough,
that was the mold.

Visibly the money should go to the tinkerers, the aggressive tinkerers
who you trust will milk the option.

Let us use statistical arguments and get technical for a paragraph. Payoffs
from research are from Extremistan; they follow a power-law type of
statistical distribution, with big, near-unlimited upside but, because of
optionality, limited downside. Consequently, payoff from research should
necessarily be linear to number of trials, not total funds involved in the
trials. Since, as in Figure 7, the winner will have an explosive payoff,
uncapped, the right approach requires a certain style of blind funding. It
means the right policy would be what is called “one divided by n” or “1/N”
style, spreading attempts in as large a number of trials as possible: if you
face n options, invest in all of them in equal amounts.2 Small amounts per
trial, lots of trials, broader than you want. Why? Because in Extremistan, it
1s more important to be in something in a small amount than to miss it. As
one venture capitalist told me: “The payoff can be so large that you can’t
afford not to be in everything.”



THE CASE IN MEDICINE

Unlike technology, medicine has a long history of domestication of luck; it
now has accepted randomness in its practice. But not quite.

Medical data allow us to assess the performance of teleological research
compared to randomly generated discoveries. The U.S. government
provides us with the ideal dataset for that: the activities of the National
Cancer Institute that came out of the Nixon “war on cancer” in the early
1970s. Morton Meyers, a practicing doctor and researcher, writes in his
wonderful Happy Accidents: Serendipity in Modern Medical
Breakthroughs: “Over a twenty-year period of screening more than 144,000
plant extracts, representing about 15,000 species, not a single plant-based
anticancer drug reached approved status. This failure stands in stark
contrast to the discovery in the late 1950s of a major group of plant-derived
cancer drugs, the Vinca Alcaloids—a discovery that came about by chance,
not through directed research.”

John LaMatina, an insider who described what he saw after leaving the
pharmaceutical business, shows statistics illustrating the gap between public
perception of academic contributions and truth: private industry develops
nine drugs out of ten. Even the tax-funded National Institutes of Health
found that out of forty-six drugs on the market with significant sales, about
three had anything to do with federal funding.

We have not digested the fact that cures for cancer had been coming from
other branches of research. You search for noncancer drugs (or noncancer
nondrugs) and find something you were not looking for (and vice versa).
But the interesting constant is that when a result is initially discovered by an
academic researcher, he is likely to disregard the consequences because it is
not what he wanted to find—an academic has a script to follow. So, to put it
in option terms, he does not exercise his option in spite of its value, a strict
violation of rationality (no matter how you define rationality), like someone
who both is greedy and does not pick up a large sum of money found in his
garden. Meyers also shows the lecturing-birds-how-to-fly effect as



discoveries are ex post narrated back to some academic research,
contributing to our illusion.

In some cases, because the source of the discovery is military, we don’t
know exactly what’s going on. Take for instance chemotherapy for cancer,
as discussed in Meyers’s book. An American ship carrying mustard gas off
Bari in Italy was bombed by the Germans 1942. It helped develop
chemotherapy owing to the effect of the gas on the condition of the soldiers
who had liquid cancers (eradication of white blood cells). But mustard gas
was banned by the Geneva Conventions, so the story was kept secret—
Churchill purged all mention from U.K. records, and in the United States,
the information was stifled, though not the research on the effect of nitrogen
mustard.

James Le Fanu, the doctor and writer about medicine, wrote that the
therapeutic revolution, or the period in the postwar years that saw a large
number of effective therapies, was not ignited by a major scientific insight.
It came from the exact opposite, “the realization by doctors and scientists
that it was not necessary to understand in any detail what was wrong, but
that synthetic chemistry blindly and randomly would deliver the remedies
that had eluded doctors for centuries.” (He uses as a central example the
sulfonamides identified by Gerhard Domagk.)

Further, the increase in our theoretical understanding—the “epistemic
base,” to use Mokyr’s term—came with a decrease in the number of new
drugs. This is something Fat Tony or the green lumber fellow could have
told us. Now, one can argue that we depleted the low-hanging fruits, but I
go further, with more cues from other parts (such as the payoff from the
Human Genome Project or the stalling of medical cures of the past two
decades in the face of the growing research expenditures)—knowledge, or
what is called “knowledge,” in complex domains inhibits research.

Or, another way to see it, studying the chemical composition of
ingredients will make you neither a better cook nor a more expert taster—it
might even make you worse at both. (Cooking is particularly humbling for
teleology-driven fellows.)

One can make a list of medications that came Black Swan—style from
serendipity and compare it to the list of medications that came from design.
I was about to embark on such a list until I realized that the notable
exceptions, that is, drugs that were discovered in a teleological manner, are
too few—mostly AZT, AIDS drugs. Designer drugs have a main property—



they are designed (and are therefore teleological). But it does not look as if
we are capable of designing a drug while taking into account the potential
side effects. Hence a problem for the future of designer drugs. The more
drugs there are on the market, the more interactions with one another—so
we end up with a swelling number of possible interactions with every new
drug introduced. If there are twenty unrelated drugs, the twenty-first would
need to consider twenty interactions, no big deal. But if there are a
thousand, we would need to predict a little less than a thousand. And there
are tens of thousands of drugs available today. Further, there is research
showing that we may be underestimating the interactions of current drugs,
those already on the market, by a factor of four so, if anything, the pool of
available drugs should be shrinking rather than growing.

There is an obvious drift in that business, as a drug can be invented for
something and find new applications, what the economist John Kay calls
obliquity—aspirin, for instance, changed many times in uses; or the ideas of
Judah Folkman about restricting the blood supply of tumors (angiogenesis
inhibitors) have led to the treatment of macular degeneration (bevacizumab,
known as Avastin), an effect that is more effective than the original intent.

Now, instead of giving my laundry list of drugs here (too inelegant), I
refer the reader to, in addition to Meyers’s book, Claude Bohuon and
Claude Monneret, Fabuleux hasards, histoire de la découverte des
médicaments, and Jie Jack Li’s Laughing Gas, Viagra and Lipitor.

Matt Ridley’s Anti-Teleological Argument

The great medieval Arabic-language skeptic philosopher Algazel, aka Al-
Ghazali, who tried to destroy the teleology of Averroes and his rationalism,
came up with the famous metaphor of the pin—now falsely attributed to
Adam Smith. The pin doesn’t have a single maker, but twenty-five persons
involved; these are all collaborating in the absence of a central planner—a
collaboration guided by an invisible hand. For not a single one knows how
to produce it on his own.

In the eyes of Algazel, a skeptic fideist (i.e., a skeptic with religious
faith), knowledge was not in the hands of humans, but in those of God,
while Adam Smith calls it the law of the market and some modern theorist



presents it as self-organization. If the reader wonders why fideism is
epistemologically equivalent to pure skepticism about human knowledge
and embracing the hidden logics of things, just replace God with nature,
fate, the Invisible, Opaque, and Inaccessible, and you mostly get the same
result. The logic of things stands outside of us (in the hands of God or
natural or spontaneous forces); and given that nobody these days is in direct
communication with God, even in Texas, there is little difference between
God and opacity. Not a single individual has a clue about the general
process, and that is central.

The author Matt Ridley produces a more potent argument thanks to his
background in biology. The difference between humans and animals lies in
the ability to collaborate, engage in business, let ideas, pardon the
expression, copulate. Collaboration has explosive upside, what is
mathematically called a superadditive function, i.e., one plus one equals
more than two, and one plus one plus one equals much, much more than
three. That is pure nonlinearity with explosive benefits—we will get into
details on how it benefits from the philosopher’s stone. Crucially, this is an
argument for unpredictability and Black Swan effects: since you cannot
forecast collaborations and cannot direct them, you cannot see where the
world is going. All you can do is create an environment that facilitates these
collaborations, and lay the foundation for prosperity. And, no, you cannot
centralize innovations, we tried that in Russia.

Remarkably, to get a bit more philosophical with the ideas of Algazel,
one can see religion’s effect here in reducing dependence on the fallibility
of human theories and agency—so Adam Smith meets Algazel in that
sense. For one the invisible hand is the market, for the other it 1s God. It has
been difficult for people to understand that, historically, skepticism has been
mostly skepticism of expert knowledge rather than skepticism about
abstract entities like God, and that all the great skeptics have been largely
either religious or, at least, pro-religion (that is, in favor of others being
religious).

Corporate Teleology



When 1 was in business school I rarely attended lectures in something
called strategic planning, a required course, and when I showed my face in
class, I did not listen for a nanosecond to what was said there; did not even
buy the books. There is something about the common sense of student
culture; we knew that it was all babble. I passed the required classes in
management by confusing the professors, playing with complicated logics,
and I felt it intellectually dishonest to enroll in more classes than the strictly
necessary.

Corporations are in love with the idea of the strategic plan. They need to
pay to figure out where they are going. Yet there is no evidence that
strategic planning works—we even seem to have evidence against it. A
management scholar, William Starbuck, has published a few papers
debunking the effectiveness of planning—it makes the corporation option-
blind, as it gets locked into a non-opportunistic course of action.

Almost everything theoretical in management, from Taylorism to all
productivity stories, upon empirical testing, has been exposed as
pseudoscience—and like most economic theories, lives in a world parallel
to the evidence. Matthew Stewart, who, trained as a philosopher, found
himself in a management consultant job, gives a pretty revolting, if funny,
inside story in The Management Myth. It is similar to the self-serving
approach of bankers. Abrahamson and Friedman, in their beautiful book 4
Perfect Mess, also debunk many of these neat, crisp, teleological
approaches. It turns out, strategic planning is just superstitious babble.

For an illustration of business drift, rational and opportunistic business
drift, take the following. Coca-Cola began as a pharmaceutical product.
Tiffany & Co., the fancy jewelry store company, started life as a stationery
store. The last two examples are close, perhaps, but consider next:
Raytheon, which made the first missile guidance system, was a refrigerator
maker (one of the founders was no other than Vannevar Bush, who
conceived the teleological linear model of science we saw earlier; go
figure). Now, worse: Nokia, who used to be the top mobile phone maker,
began as a paper mill (at some stage they were into rubber shoes). DuPont,
now famous for Teflon nonstick cooking pans, Corian countertops, and the
durable fabric Kevlar, actually started out as an explosives company. Avon,
the cosmetics company, started out in door-to-door book sales. And, the
strangest of all, Oneida Silversmiths was a community religious cult but for
regulatory reasons they needed to use as cover a joint stock company.



THE INVERSE TURKEY PROBLEM

Now some plumbing behind what I am saying—epistemology of statistical
statements. The following discussion will show how the unknown, what
you don’t see, can contain good news in one case and bad news in another.
And in Extremistan territory, things get even more accentuated.

To repeat (it is necessary to repeat because intellectuals tends to forget
it), evidence of absence is not absence of evidence, a simple point that has
the following implications: for the antifragile, good news tends to be absent
from past data, and for the fragile it is the bad news that doesn’t show
easily.

Imagine going to Mexico with a notebook and trying to figure out the
average wealth of the population from talking to people you randomly
encounter. Odds are that, without Carlos Slim in your sample, you have
little information. For out of the hundred or so million Mexicans, Slim
would (I estimate) be richer than the bottom seventy to ninety million all
taken together. So you may sample fifty million persons and unless you
include that “rare event,” you may have nothing in your sample and
underestimate the total wealth.

Remember the graphs in Figures 6 or 7 illustrating the payoff from trial
and error. When engaging in tinkering, you incur a lot of small losses, then
once in a while you find something rather significant. Such methodology
will show nasty attributes when seen from the outside—it hides its qualities,
not its defects.

In the antifragile case (of positive asymmetries, positive Black
Swan businesses), such as trial and error, the sample track record
will tend to underestimate the long-term average, it will hide the
qualities, not the defects.

(A chart is included in the appendix for those who like to look at the point
graphically.)

Recall our mission to “not be a turkey.” The take-home is that, when
facing a long sample subjected to turkey problems, one tends to estimate a



lower number of adverse events—simply, rare events are rare, and tend not
to show up in past samples, and given that the rare is almost always
negative, we get a rosier picture than reality. But here we face the mirror
image, the reverse situation. Under positive asymmetries, that is, the
antifragile case, the “unseen” is positive. So “empirical evidence” tends to
miss positive events and underestimate the total benefits.

As to the classic turkey problem, the rule is as follows.

In the fragile case of negative asymmetries (turkey problems), the
sample track record will tend to underestimate the long-term
average; it will hide the defects and display the qualities.

The consequences make life simple. But since standard methodologies do
not take asymmetries into account, about anyone who studied conventional
statistics without getting very deep into the subject (just to theorize in social
science or teach students) will get the turkey problem wrong. I have a
simple rule, that those who teach at Harvard should be expected to have
much less understanding of things than cab drivers or people innocent of
canned methods of inference (it is a heuristic, it can be wrong, but it works;
it came to my attention as the Harvard Business School used to include
Fragilista Robert C. Merton on its staff).

So let us pick on Harvard Business School professors who deserve it
quite a bit. When it comes to the first case (the error of ignoring positive
asymmetries), one Harvard Business School professor, Gary Pisano, writing
about the potential of biotech, made the elementary inverse-turkey mistake,
not realizing that in a business with limited losses and unlimited potential
(the exact opposite of banking), what you don’t see can be both significant
and hidden from the past. He writes: “Despite the commercial success of
several companies and the stunning growth in revenues for the industry as a
whole, most biotechnology firms earn no profit.” This may be correct, but
the inference from it is wrong, possibly backward, on two counts, and it
helps to repeat the logic owing to the gravity of the consequences. First,
“most companies” in Extremistan make no profit—the rare event
dominates, and a small number of companies generate all the shekels. And
whatever point he may have, in the presence of the kind of asymmetry and
optionality we see in Figure 7, it is inconclusive, so it is better to write
about another subject, something less harmful that may interest Harvard



students, like how to make a convincing PowerPoint presentation or the
difference in managerial cultures between the Japanese and the French.
Again, he may be right about the pitiful potential of biotech investments,
but not on the basis of the data he showed.

Now why is such thinking by the likes of Professor Pisano dangerous? It
is not a matter of whether or not he would inhibit research in biotech. The
problem is that such a mistake inhibits everything in economic life that has
antifragile properties (more technically, “right-skewed”). And it would
fragilize by favoring matters that are “sure bets.”

Remarkably, another Harvard professor, Kenneth Froot, made the exact
same mistake, but in the opposite direction, with the negative asymmetries.
Looking at reinsurance companies (those that insure catastrophic events),
he thought that he found an aberration. They made too much profit given
the risks they took, as catastrophes seemed to occur /less offen than what
was reflected in the premia. He missed the point that catastrophic events hit
them only negatively, and tend to be absent from past data (again, they are
rare). Remember the turkey problem. One single episode, the asbestos
liabilities, bankrupted families of Lloyd underwriters, losing income made
over generations. One single episode.

We will return to these two distinct payoffs, with “bounded left” (limited
losses, like Thales’ bet) and “bounded right” (limited gains, like insurance
or banking). The distinction is crucial, as most payoffs in life fall in either
one or the other category.

To Fail Seven Times, Plus or Minus Two

Let me stop to issue rules based on the chapter so far. (i) Look for
optionality; in fact, rank things according to optionality, (i1) preferably with
open-ended, not closed-ended, payoffs; (ii1)) Do not invest in business plans
but in people, so look for someone capable of changing six or seven times
over his career, or more (an idea that is part of the modus operandi of the
venture capitalist Marc Andreessen); one gets immunity from the backfit
narratives of the business plan by investing in people. It is simply more
robust to do so; (iv) Make sure you are barbelled, whatever that means in
your business.



THE CHARLATAN, THE ACADEMIC, AND
THE SHOWMAN

I end the chapter on a sad note: our ingratitude toward many who have
helped us get here—Iletting our ancestors survive.

Our misunderstanding of convex tinkering, antifragility, and how to tame
randomness is woven into our institutions—though not consciously and
explicitly. There is a category of people in medicine called the empirics, or
empirical skeptics, the doers, and that is about it—we do not have many
names for them as they have not written a lot of books. Many of their works
were destroyed or hidden from cultural consciousness, or have naturally
dropped out of the archives, and their memory has been treated very badly
by history. Formal thinkers and theorizing theorizers tend to write books;
seat-of-the-pants people tend to be practitioners who are often content to get
the excitement, make or lose the money, and discourse at the pub. Their
experiences are often formalized by academics; indeed, history has been
written by those who want you to believe that reasoning has a monopoly or
near monopoly on the production of knowledge.

So the final point here is about those called charlatans. Some were, others
were less so; some were not; and many were borderline. For a long time
official medicine had to compete with crowds of flashy showmen,
mountebanks, quacks, sorcerers and sorceresses, and all manner of
unlicensed practitioners. Some were itinerant, going from town to town
carrying out their curative acts in front of large gatherings. They would
perform surgery on occasion while repeating incantations.

This category included doctors who did not subscribe to the dominant
Graeco-Arabic school of rational medicine, developed in the Hellenistic
world of Asia Minor and later grown by the Arabic language school. The
Romans were an anti-theoretical pragmatic bunch; the Arabs loved
everything philosophical and “scientific” and put Aristotle, about whom
nobody seemed to have cared much until then, on a pedestal. For instance
we know very, very little of the skeptical empirical school of Menodotus of
Nicomedia—we know a lot more about Galen, the rationalist. Medicine, for



the Arabs, was a scholarly pursuit and founded on the logic of Aristotle and
the methods of Galen; they abhorred experience.® Medical practitioners
were the Other.

The regulation of the medical establishment corresponds to worries about
the empirics for economic reasons as competition made their incomes drop.
So no wonder these were bundled with the thieves, to wit this long title for
an Elizabethan treatise: 4 short discourse, or, discouery of certaine
stratagems, whereby our London-empericks, haue bene obserued strongly
to oppugne, and oft times to expugne their poore patients purses.

“Charlatan” was held to be a synonym for empirick. The word “empiric”
designated someone who relied on experiment and experience to ascertain
what was correct. In other words, trial and error and tinkering. That was
held to be inferior—professionally, socially, and intellectually. It is still not
considered to be very “intelligent.”

But luckily for us, the empirics enjoyed immense popular support and
could not be uprooted. You do not see their works, but they left a huge
imprint on medicine.

Note the initial peaking of iatrogenics after the academization—and
institutionalization—of medicine with the onset of modernity. It has only
recently started to reverse. Also, formal academics, seen in the light of
history, were not better than those they called charlatans—they just hid their
fraud under the weight of more convincing rationalizations. They were just
organized quacks. My hope is for that to change.

Now, I agree that most nonacademically vetted medical practitioners
were scoundrels, mountebanks, quacks, and often even worse than these.
But let’s hold off jumping to the wrong conclusions. Formalists, to protect
their turf, have always played on the logical fallacy that if quacks are found
among nonacademics, nonacademics are all quacks. They keep doing it: the
statement all that is nonrigorous is nonacademic (assuming one is a sucker
and believes it) does not imply that all that is nonacademic is nonrigorous.
The fight between the “legitimate” doctors and the Others is quite
enlightening, particularly when you note that doctors were silently (and
reluctantly) copying some of the remedies and cures developed and
promoted by the Others. They had to do so for economic reasons. They
benefited from the collective trial and error of the Others. And the process
led to cures, now integrated into medicine.



Now, reader, let us take a minute and pay some respect. Consider our
ingratitude to those who got us here, got our disrespect, and do not even
know that they were heroes.

1 According to David Edgerton, the so-called linear model was not believed in much in the early
twentieth century; it is just that we believe now that we believed then in the supremacy of
teleological science.

2 We also figured out that two fragilistas, Myron Scholes and Robert Merton, got the Memorial
Prize in Economics called “Nobel” for the packaging of a formula that other people discovered in
much more sophisticated form before them. Furthermore, they used fictional mathematics. It is quite
unsettling.

3 I remind the reader that the bone in Book IV is teleology and sense of direction, and while this
is largely skeptical of formal academia (i.e. anti-universities), this is staunchingly anti-pseudoscience
(or cosmetic science) and ultra-pro-science. It is just that what many call science is highly
unscientific. Science is an anti-sucker problem.

4 Remarkably, Johan Jensen, of Jensen’s inequality, which provides the major technical support
behind the ideas of this book, was an amateur mathematician who never held any academic position.

2 This is a technical comment. “1/N” is the argument Mandelbrot and I used in 2005 to debunk
optimized portfolios and modern finance theory on simple mathematical grounds; under Extremistan
effects, we favor broad, very broad diversification with small equal allocations rather than what
modern financial theory stipulates.

9 1t is not very well noticed that Arabic thought favors abstract thinking and science in the most
theoretical sense of the word — violently rationalistic, away from empiricism.



CHAPTER 16




A Lesson In Disorder

Where is the next street fight?—How to decommoditize,
detouristif—The intelligent student (also in reverse)—Fléaneur
as options

Let us continue with teleology and disorder—in private life and individual
education. Then an autobiographical vignette.



THE ECOLOGICAL AND THE LUDIC

As we saw with the fellow making the common but false analogy to
blackjack in Chapter 7, there are two domains, the ludic, which is set up
like a game, with its rules supplied in advance in an explicit way, and the
ecological, where we don’t know the rules and cannot isolate variables, as
in real life. Seeing the nontransferability of skills from one domain to the
other led me to skepticism in general about whatever skills are acquired in a
classroom, anything in a non-ecological way, as compared to street fights
and real-life situations.

It 1s not well advertised that there is no evidence that abilities in chess
lead to better reasoning off the chessboard—even those who play blind
chess games with an entire cohort can’t remember things outside the board
better than a regular person. We accept the domain-specificity of games, the
fact that they do not really train you for life, that there are severe losses in
translation. But we find it hard to apply this lesson to technical skills
acquired in schools, that is, to accept the crucial fact that what is picked up
in the classroom stays largely in the classroom. Worse even, the classroom
can bring some detectable harm, a measure of iatrogenics hardly ever
discussed: Laura Martignon showed me results from her doctoral student
Birgit Ulmer demonstrating that children’s ability to count degrades right
after they are taught arithmetic. When you ask children how many intervals
there are between fifteen poles, those who don’t know arithmetic figure out
that there are fourteen of them. Those who studied arithmetic get confused
and often make the mistake that there are fifteen.

The Touristification of the Soccer Mom

The biologist and intellectual E. O. Wilson was once asked what
represented the most hindrance to the development of children; his answer
was the soccer mom. He did not use the notion of the Procrustean bed, but



he outlined it perfectly. His argument is that they repress children’s natural
biophilia, their love of living things. But the problem is more general;
soccer moms try to eliminate the trial and error, the antifragility, from
children’s lives, move them away from the ecological and transform them
into nerds working on preexisting (soccer-mom-compatible) maps of
reality. Good students, but nerds—that is, they are like computers except
slower. Further, they are now totally untrained to handle ambiguity. As a
child of civil war, I disbelieve in structured learning—actually I believe that
one can be an intellectual without being a nerd, provided one has a private
library instead of a classroom, and spends time as an aimless (but rational)
flaneur benefiting from what randomness can give us inside and outside the
library. Provided we have the right type of rigor, we need randomness,
mess, adventures, uncertainty, self-discovery, near-traumatic episodes, all
these things that make life worth living, compared to the structured, fake,
and ineffective life of an empty-suit CEO with a preset schedule and an
alarm clock. Even their leisure is subjected to a clock, squash between four
and five, as their life is sandwiched between appointments. It is as if the
mission of modernity was to squeeze every drop of variability and
randomness out of life—with (as we saw in Chapter 5) the ironic result of
making the world a lot more unpredictable, as if the goddesses of chance
wanted to have the last word.

Only the autodidacts are free. And not just in school matters—those who
decommoditize, detouristify their lives. Sports try to put randomness in a
box like the ones sold in aisle six next to canned tuna—a form of alienation.

If you want to understand how vapid are the current modernistic
arguments (and understand your existential priorities), consider the
difference between lions in the wild and those in captivity. Lions in
captivity live longer; they are technically richer, and they are guaranteed job
security for life, if these are the criteria you are focusing on ...

As usual, an ancient, here Seneca, detected the problem (and the
difference) with his saying “We do not study for life, but only for the lecture
room,” non vitae, sed scolae discimus, which to my great horror has been
corrupted and self-servingly changed to fit the motto of many colleges in
the United States, with non scolae, sed vitae discimus as their motto,
meaning that “We study [here] for life, not for the lecture hall.”

Most of the tension in life will take place when the one who reduces and
fragilizes (say the policy maker) invokes rationality.



AN ANTIFRAGILE (BARBELL) EDUCATION

Something cured me of the effect of education, and made me very skeptical
of the very notion of standardized learning.

For I am a pure autodidact, in spite of acquiring degrees.

My father was known in Lebanon as the “Intelligent Student Student
Intelligent,” a play on words, as the Arabic phrase for “intelligent student”
(or scholar) is taleb nagib and his name was Nagib Taleb. That was the way
the newspaper published his name for having the highest grade on the
Lebanese high school exit exam. He was a national valedictorian of sorts,
and the main newspaper announced his passing in 2002 with a front-page
headline with a pun on his predestined name, THE INTELLIGENT STUDENT
STUDENT INTELLIGENT Is No LONGER. His school education was harrowing,
though, as he attended the elite Jesuit school. The Jesuits’ mission was to
produce the mandarins who ran the place, by filtering and filtering students
after every year. They were successful beyond their aim, as in addition to
having one of the highest success rates in the world in the French
baccalaureate (in spite of the war), their school had a world-class roster of
former students. The Jesuits also deprived pupils of free time, so many gave
up voluntarily. So one can surmise that having a father as national
valedictorian would definitely have provided me with a cure against school,
and it did. My father himself did not seem to overvalue school education,
since he did not put me in the Jesuit school—to spare me what he went
through. But this clearly left me to seek ego fulfillment elsewhere.

Observing my father close up made me realize what being a valedictorian
meant, what being an Intelligent Student meant, mostly in the negative: they
were things that intelligent students were unable to understand. Some
blindness came with the package. This idea followed me for a long time, as
when [ worked in trading rooms, where you sit most of the time waiting for
things to happen, a situation similar to that of people sitting in bars or mafia
men “hanging around.” I figured out how to select people on their ability to
integrate socially with others while sitting around doing nothing and
enjoying fuzziness. You select people on their ability to hang around, as a



filter, and studious people were not good at hanging around: they needed to
have a clear task.

When I was about ten I realized that good grades weren’t as good outside
school as they were in it, as they carried some side effects. They had to
correspond to a sacrifice, an intellectual sacrifice of sorts. Actually my
father kept hinting to me the problem of getting good grades himself: the
person who was at the exact bottom of his class (and ironically, the father of
a classmate at Wharton) turned out to be a self-made merchant, by far the
most successful person in his class (he had a huge yacht with his initials
prominently displayed on it); another one made a killing buying wood in
Africa, retired before forty, then became an amateur historian (mostly in
ancient Mediterranean history) and entered politics. In a way my father did
not seem to value education, rather culture or money—and he prompted me
to go for these two (I initially went for culture). He had a total fascination
with erudites and businessmen, people whose position did not depend on
credentials.

My idea was to be rigorous in the open market. This made me focus on
what an intelligent antistudent needed to be: an autodidact—or a person of
knowledge compared to the students called “swallowers” in Lebanese
dialect, those who “swallow school material” and whose knowledge is only
derived from the curriculum. The edge, I realized, isn’t in the package of
what was on the official program of the baccalaureate, which everyone
knew with small variations multiplying into large discrepancies in grades,
but exactly what lay outside it.

Some can be more intelligent than others in a structured environment—in
fact school has a selection bias as it favors those quicker in such an
environment, and like anything competitive, at the expense of performance
outside it. Although I was not yet familiar with gyms, my idea of
knowledge was as follows. People who build their strength using these
modern expensive gym machines can lift extremely large weights, show
great numbers and develop impressive-looking muscles, but fail to lift a
stone; they get completely hammered in a street fight by someone trained in
more disorderly settings. Their strength is extremely domain-specific and
their domain doesn’t exist outside of ludic—extremely organized—
constructs. In fact their strength, as with overspecialized athletes, is the
result of a deformity. I thought it was the same with people who were
selected for trying to get high grades in a small number of subjects rather




than follow their curiosity: try taking them slightly away from what they
studied and watch their decomposition, loss of confidence, and denial. (Just
like corporate executives are selected for their ability to put up with the
boredom of meetings, many of these people were selected for their ability to
concentrate on boring material.) I’ve debated many economists who claim
to specialize in risk and probability: when one takes them slightly outside
their narrow focus, but within the discipline of probability, they fall apart,
with the disconsolate face of a gym rat in front of a gangster hit man.

Again, [ wasn’t exactly an autodidact, since I did get degrees; I was rather a
barbell autodidact as I studied the exact minimum necessary to pass any
exam, overshooting accidentally once in a while, and only getting in trouble
a few times by undershooting. But I read voraciously, wholesale, initially in
the humanities, later in mathematics and science, and now in history—
outside a curriculum, away from the gym machine so to speak. I figured out
that whatever I selected myself I could read with more depth and more
breadth—there was a match to my curiosity. And I could take advantage of
what people later pathologized as Attention Deficit Hyperactive Disorder
(ADHD) by using natural stimulation as a main driver to scholarship. The
enterprise needed to be totally effortless in order to be worthwhile. The
minute I was bored with a book or a subject I moved to another one, instead
of giving up on reading altogether—when you are limited to the school
material and you get bored, you have a tendency to give up and do nothing
or play hooky out of discouragement. The trick is to be bored with a
specific book, rather than with the act of reading. So the number of pages
absorbed could grow faster than otherwise. And you find gold, so to speak,
effortlessly, just as in rational but undirected trial-and-error-based research.
It is exactly like options, trial and error, not getting stuck, bifurcating when
necessary but keeping a sense of broad freedom and opportunism. Trial and
error is freedom.

(I confess I still use that method at the time of this writing. Avoidance of
boredom is the only worthy mode of action. Life otherwise is not worth
living.)

My parents had an account with the largest bookstore in Beirut and I
would pick up books in what seemed to me unlimited quantities. There was
such a difference between the shelves of the library and the narrow school



material; so I realized that school was a plot designed to deprive people of
erudition by squeezing their knowledge into a narrow set of authors. I
started, around the age of thirteen, to keep a log of my reading hours,
shooting for between thirty and sixty a week, a practice I’ve kept up for a
long time. I read the likes of Dostoyevsky, Turgenev, Chekhov, Bishop
Bossuet, Stendhal, Dante, Proust, Borges, Calvino, Céline, Schultz, Zweig
(didn’t like), Henry Miller, Max Brod, Kafka, Ionesco, the surrealists,
Faulkner, Malraux (along with other wild adventurers such as Conrad and
Melville; the first book I read in English was Moby-Dick) and similar
authors in literature, many of them obscure, and Hegel, Schopenhauer,
Nietzsche, Marx, Jaspers, Husserl, Leévi-Strauss, Levinas, Scholem,
Benjamin, and similar ones in philosophy because they had the golden
status of not being on the school program, and I managed to read nothing
that was prescribed by school so to this day I haven’t read Racine,
Corneille, and other bores. One summer I decided to read the twenty novels
by Emile Zola in twenty days, one a day, and managed to do so at great
expense. Perhaps joining an underground anti-government group motivated
me to look into Marxist studies, and I picked up the most about Hegel
indirectly, mostly through Alexandre Kojeve.

When I decided to come to the United States, I repeated, around the age
of eighteen, the marathon exercise by buying a few hundred books in
English (by authors ranging from Trollope to Burke, Macaulay, and Gibbon,
with Anais Nin and other then fashionable authors de scandale), not
showing up to class, and keeping the thirty- to sixty-hour discipline.

In school, I had figured out that when one could write essays with a rich,
literary, but precise vocabulary (though not inadequate to the topic at hand),
and maintain some coherence throughout, what one writes about becomes
secondary and the examiners get a hint about one’s style and rigor from
that. And my father gave me a complete break after I got published as a
teenager in the local paper—*just don’t flunk” was his condition. It was a
barbell—play it safe at school and read on your own, have zero expectation
from school. Later, after I was jailed for assaulting a policeman in a student
riot, he acted scared of me and let me do whatever I wanted. When 1
reached the “f*** you money” stage in my twenties, at the time when it was
much, much rarer than today, in spite of a war raging in the home country,
my father took credit for it by attributing it to the breadth of the education



he allowed me to have and how it differentiated me from others like him
with narrow background.

When, at Wharton, I discovered that I wanted to specialize in a
profession linked to probability and rare events, a probability and
randomness obsession took control of my mind. I also smelled some flaws
with statistical stuff that the professor could not explain, brushing them
away—it was what the professor was brushing away that had to be the
meat. [ realized that there was a fraud somewhere, that “six sigma” events
(measures of very rare events) were grossly miscomputed and we had no
basis for their computation, but I could not articulate my realization clearly,
and was getting humiliated by people who started smoking me with
complicated math. I saw the limits of probability in front of me, clear as
crystal, but could not find the words to express the point. So I went to the
bookstore and ordered (there was no Web at the time) almost every book
with “probability” or “stochastic” in its title. I read nothing else for a couple
of years, no course material, no newspaper, no literature, nothing. I read
them in bed, jumping from one book to the next when stuck with something
I did not get immediately or felt ever so slightly bored. And I kept ordering
those books. I was hungry to go deeper into the problem of small
probabilities. It was effortless. That was my best investment—risk turned
out to be the topic I know the best. Five years later I was set for life and
now | am making a research career out of various aspects of small
probability events. Had I studied the subject by prepackaged means, |
would be now brainwashed into thinking that uncertainty was something to
be found in a casino, that kind of thing. There is such a thing as nonnerdy
applied mathematics: find a problem first, and figure out the math that
works for it (just as one acquires language), rather than study in a vacuum
through theorems and artificial examples, then change reality to make it
look like these examples.

One day in the 1980s I had dinner with a famous speculator, a hugely
successful man. He muttered the hyperbole that hit home: “much of what
other people know isn’t worth knowing.”

To this day I still have the instinct that the treasure, what one needs to
know for a profession, is necessarily what lies outside the corpus, as far
away from the center as possible. But there is something central in
following one’s own direction in the selection of readings: what I was given



to study in school I have forgotten; what I decided to read on my own, I still
remember.



CHAPTER 17




Fat Tony Debates Socrates

Piety for the impious—Fat Tony does not drink milk—Always ask
poets to explain their poetry—Mystagogue philosophaster

Fat Tony believes that they were totally justified in putting Socrates to
death.

This chapter will allow us to complete the discussion of the difference
between narrated, intelligible knowledge, and the more opaque kind that is
entirely probed by tinkering—the two columns of Table 4 separating
narrative and non-narrative action. There is this error of thinking that things
always have a reason that is accessible to us—that we can comprehend
easily.

Indeed, the most severe mistake made in life is to mistake the
unintelligible for the unintelligent—something Nietzsche figured out. In a
way, it resembles the turkey problem, mistaking what we don’t see for the
nonexistent, a sibling to mistaking absence of evidence for evidence of
absence.

We’ve been falling for the green lumber problem since the beginning of
the golden age of philosophy—we saw Aristotle mistaking the source of
Thales’ success; now we turn to Socrates, the greatest of the great masters.




EUTHYPHRO

Plato expressed himself chiefly through his use of the person who no doubt
became the most influential philosopher in history, Socrates the Athenian,
the first philosopher in the modern sense. Socrates left no writing of his
own, so we get direct representation of him mainly through Plato and
Xenophon. And just as Fat Tony has, as his self-appointed biographer,
yours truly trying to satisfy his own agenda, leading to distortions in his
character and self-serving representation of some of the said author’s ideas,
so | am certain that the Socrates of Plato is a more Platonic character than

the true Socrates..

In one of Plato’s dialogues, Euthyphro, Socrates was outside the
courthouse, awaiting the trial in which he was eventually put to death, when
the eponymous Euthyphro, a religious expert and prophet of sorts, struck up
a conversation with him. Socrates started explaining that for the “activities”
with which he was charged by the court (corrupting the youth and
introducing new gods at the expense of the older ones), not only he did not
charge a fee, but he was in perfect readiness to pay for people to listen to
him.

It turned out that Euthyphro was on his way to charge his father with
manslaughter, not a bad conversation starter. So Socrates started out by
wondering how charging his own father with manslaughter was compatible
with Euthyphro’s religious duties.

Socrates’ technique was to make his interlocutor, who started with a
thesis, agree to a series of statements, then proceed to show him how the
statements he agreed to are inconsistent with the original thesis, thus
establishing that he has no clue as to what he was taking about. Socrates
used it mostly to show people how lacking in clarity they were in their
thoughts, how little they knew about the concepts they used routinely—and
the need for philosophy to elucidate these concepts.

In the beginning of the Euthypro dialogue, he catches his interlocutor
using the word “piety,” characterizing the prosecution of his father as a
pious act and so giving the impression that he was conducting the



prosecution on grounds of piety. But he could not come up with a definition
that suited Socrates. Socrates kept pestering the poor fellow as he could not
produce a definition of piety. The dialogue continued with more definitions
(what is “moral rectitude”?), until Euthyphro found some polite excuse to
run away. The dialogue ended abruptly, but the reader is left with the
impression that it could have gone on until today, twenty-five centuries
later, without it bringing us any closer to anything.
Let us reopen it.



FAT TONY VERSUS SOCRATES

How would Fat Tony have handled the cross-examination by the relentless
Athenian? Now that the reader is acquainted with our hefty character, let us
examine, as a thought experiment, an equivalent dialogue between Fat Tony
and Socrates, properly translated of course.

Clearly, there are similarities between the two characters. Both had time
on their hands and enjoyed unlimited leisure, though, in Tony’s case, free
time was the result of productive insights. Both like to argue, and both look
at active conversation (instead of TV screen or concert hall passivity) as a
main source of entertainment. Both dislike writing: Socrates because he did
not like the definitive and immutable character that is associated with the
written word when for him answers are never final and should not be fixed.
Nothing should be written in stone, even literally: Socrates in the Euthyphro
boasts for ancestry the sculptor Daedalus, whose statues came alive as soon
as the work was completed. When you talk to one of Daedalus’ statues, it
talks back to you, unlike the ones you see in the Metropolitan Museum of
Art in New York City. Tony, for his part, did not like writing for other, no
less respectable reasons: he almost flunked out of high school in Bay Ridge,
Brooklyn.

But the similarities stop somewhere, which would be good enough for a
dialogue. Of course we can expect a bit of surprise on the part of Fat Tony
standing in front of the man described to him by Nero as the greatest
philosopher of all time: Socrates, we are told, had looks beyond
unprepossessing. Socrates was repeatedly described as having a protruding
belly, thin limbs, bulging eyes, a snub nose. He looked haggard. He might
even have had body odor, as he was said to bathe much less than his peers.
You can imagine Fat Tony sneering while pointing his finger at the fellow:
“Look, Neeero, you want me to talk to ... dis?” Or perhaps not: Socrates
was said to have a presence, a certain personal confidence and a serenity of
mind that made some young men find him “beautiful.”

What Nero was certain of was that Fat Tony would initially get close to
Socrates and form his opinion on the fellow after some olfactory



investigation—and as we said, Fat Tony doesn’t even realize that this is part
of his modus operandi.

Now assume Fat Tony was asked by Socrates how he defined piety. Fat
Tony’s answer would have been most certainly to get lost—Fat Tony, aware
of Socrates’ statement that not only would he debate for free, but he would
be ready to pay for conversation, would have claimed one doesn’t argue
with someone who is ready to pay you to argue with him.

But Fat Tony’s power in life is that he never lets the other person frame
the question. He taught Nero that an answer is planted in every question;
never respond with a straight answer to a question that makes no sense to
you.

FAT ToNY: “You are asking me to define what characteristic makes a
difference between pious and nonpious. Do I really need to be able
to tell you what it is to be able to conduct a pious action?”

SOCRATES: “How can you use a word like ‘piety’ without knowing
what it means, while pretending to know what it means?”

FAT Tony: “Do I actually have to be able to tell you in plain barbarian
non-Greek English, or in pure Greek, what it means to prove that I
know and understand what it means? I don’t know it in words but |
know what it is.”

No doubt Fat Tony would have taken Socrates of Athens further down his
own road and be the one doing the framing of the question:

Far ToNy: “Tell me, old man. Does a child need to define mother’s
milk to understand the need to drink it?”

SOCRATES: “No, he does not need to.”

FAr Tony (using the same repetitive pattern of Socrates in the Plato
dialogues): “And my dear Socrates, does a dog need to define what
an owner is to be loyal to him?”

SOCRATES (puzzled to have someone ask him questions): “A dog
has ... instinct. It does not reflect on its life. He doesn’t examine his
life. We are not dogs.”

FAT ToNY: “I agree, my dear Socrates, that a dog has instinct and that
we are not dogs. But are we humans so fundamentally different as to
be completely stripped of instinct leading us to do things we have no



clue about? Do we have to limit life to what we can answer in proto-
Brooklyn English?”

Without waiting for Socrates’ answer (only suckers wait for answers;
questions are not made for answers):

FAT Tony: “Then, my good Socrates, why do you think that we need to
fix the meaning of things?”

SOCRATES: “My dear Mega-Tony, we need to know what we are talking
about when we talk about things. The entire idea of philosophy is to
be able to reflect and understand what we are doing, examine our
lives. An unexamined life is not worth living.”

FAT ToNy: “The problem, my poor old Greek, is that you are killing
the things we can know but not express. And if I asked someone
riding a bicycle just fine to give me the theory behind his bicycle
riding, he would fall from it. By bullying and questioning people
you confuse them and hurt them.”

Then, looking at him patronizingly, with a smirk, very calmly:

FAT ToNy: “My dear Socrates ... you know why they are putting you
to death? It is because you make people feel stupid for blindly
following habits, instincts, and traditions. You may be occasionally
right. But you may confuse them about things they’ve been doing
just fine without getting in trouble. You are destroying people’s
illusions about themselves. You are taking the joy of ignorance out
of the things we don’t understand. And you have no answer; you
have no answer to offer them.”



PRIMACY OF DEFINITIONAL KNOWLEDGE

You can see that what Fat Tony is hitting here is the very core of
philosophy: it is indeed with Socrates that the main questions that became
philosophy today were first raised, questions such as “what is existence?,”
“what are morals?,” “what is a proof?,” “what is science?,” “what is this?”
and “what is that?”

The question we saw in Euthyphro pervades the various dialogues written
by Plato. What Socrates is seeking relentlessly are definitions of the
essential nature of the thing concerned rather than descriptions of the
properties by means of which we can recognize them.

Socrates went even as far as questioning the poets and reported that they
had no more clue than the public about their own works. In Plato’s account
of his trial in the Apology, Socrates recounted how he cross-examined the
poets in vain: “I took them some of the most elaborate passages in their
own writings, and asked what was the meaning of them. I am almost
ashamed to speak of this, but still I must say that there is hardly a person
present who wouldn’t have talked better about their poetry than they did
themselves.”

And this priority of definitional knowledge led to Plato’s thesis that you
cannot know anything unless you know the Forms, which are what
definitions specify. If we cannot define piety from working with particulars,
then let us start with the universals from which these particulars should
flow. In other words, if you cannot get a map from a territory, build a
territory out of the map.

In defense of Socrates, his questions lead to a major result: if they could
not allow him to define what something was, at least they allowed him to be
certain about what a thing was not.

Mistaking the Unintelligible for the Unintelligent



Fat Tony, of course, had many precursors. Many we will not hear about,
because of the primacy of philosophy and the way it got integrated into
daily practices by Christianity and Islam. By “philosophy,” I mean
theoretical and conceptual knowledge, all knowledge, things we can write
down. For, until recently, the term largely referred to what we call today
science—natural philosophy, this attempt to rationalize Nature, penetrate
her logic.

A vivid modern attack on the point came from the young Friedrich
Nietzsche, though dressed up in literary flights on optimism and pessimism
mixed with a hallucination on what “West,” a “typical Hellene,” and “the
German soul” mean. The young Nietzsche wrote his first book, The Birth of
Tragedy, while in his early twenties. He went after Socrates, whom he
called the “mystagogue of science,” for “making existence appear
comprehensible.” This brilliant passage exposes what | call the sucker-
rationalistic fallacy:

Perhaps—thus he [Socrates] should have asked himself—what is not
intelligible to me is not necessarily unintelligent? Perhaps there is a
realm of wisdom from which the logician is exiled?

“What is not intelligible to me is not necessarily unintelligent” is perhaps
the most potent sentence in all of Nietzsche’s century—and we used a
version of it in the prologue, in the very definition of the fragilista who
mistakes what he does not understand for nonsense.

Nietzsche is also allergic to Socrates’ version of truth, largely motivated
by the agenda of the promotion of understanding, since according to
Socrates, one does not knowingly do evil-—an argument that seems to have
pervaded the Enlightenment as such thinkers as Condorcet made truth the
only and sufficient source for the good.

This argument is precisely what Nietzsche vituperated against:
knowledge is the panacea; error is evil; hence science is an optimistic
enterprise. The mandate of scientific optimism irritated Nietzsche: this use
of reasoning and knowledge at the service of utopia. Forget the
optimism/pessimism business that is addressed when people discuss
Nietzsche, as the so-called Nietzschean pessimism distracts from the point:
it 1s the very goodness of knowledge that he questioned.



It took me a long time to figure out the central problem that Nietzsche
addressed in The Birth of Tragedy. He sees two forces, the Apollonian and
the Dionysian. One is measured, balanced, rational, imbued with reason and
self-restraint; the other is dark, visceral, wild, untamed, hard to understand,
emerging from the inner layers of our selves. Ancient Greek culture
represented a balance of the two, until the influence of Socrates on
Euripides gave a larger share to the Apollonian and disrupted the
Dionysian, causing this excessive rise of rationalism. It is equivalent to
disrupting the natural chemistry of your body by the injection of hormones.
The Apollonian without the Dionysian is, as the Chinese would say, yang
without yin.

Nietzsche’s potency as a thinker continues to surprise me: he figured out
antifragility. While many attribute (mistakenly) the notion of “creative
destruction” to the economist Joseph Schumpeter (not wondering how
something insightful and deep can come out of an economist),Z while, as we
saw, the more erudite source it to Karl Marx, it is indeed Nietzsche who
was first to coin the term with reference to Dionysus, whom he called
“creatively destructive” and “destructively creative.” Nietzsche indeed
figured out—in his own way—antifragility.

I read Nietzsche’s The Birth of Tragedy twice, first as a child when I was
very green. The second time, after a life thinking of randomness, it hit me
that Nietzsche understood something that I did not find explicitly stated in
his work: that growth in knowledge—or in anything—cannot proceed
without the Dionysian. It reveals matters that we can select at some point,
given that we have optionality. In other words, it can be the source of
stochastic tinkering, and the Apollonian can be part of the rationality in the
selection process.

Let me bring the big boss, Seneca, into the picture. He, too, referred to
Dionysian and Apollonian attributes. He appeared to present, in one of his
writings a richer version of our human tendencies. Talking about a God
(whom he also calls “destiny,” equating him with the interaction of causes),
he gives him three manifestations. First, the “Liber Pater,” the Bacchic
force (that is, the Dionysos to whom Nietzsche referred) that gives seminal
power to the continuation of life; second, Hercules, who embodies strength;
and third, Mercury, who represented (for Seneca’s contemporaries) craft,
science, and reason (what for Nietzsche appeared to be the Apollonian).
Richer than Nietzsche, he included strength as an additional dimension.



As I said, earlier attacks on “philosophy” in the sense of rationalistic
knowledge from the Plato and Aristotle traditions came from a variety of
people, not necessarily visible in the corpus, mostly in forgotten or rarely
mentioned texts. Why forgotten? Because structured learning likes the
impoverishment and simplification of naive rationalism, easy to teach, not
the rich texture of empiricism, and, as I said, those who attacked academic
thinking had little representation (something that we will see is starkly
apparent in the history of medicine).

An even more accomplished, and far more open-minded, classical
scholar than Nietzsche, the nineteenth-century French thinker Ernest Renan,
knew, in addition to the usual Greek and Latin, Hebrew, Aramaic (Syriac),
and Arabic. In his attack on Averroes, he expressed the famous idea that
logic excludes—by definition—nuances, and since truth resides exclusively
in the nuances, it is “a useless instrument for finding Truth in the moral and
political sciences.”

Tradition

As Fat Tony said, Socrates was put to death because he disrupted something
that, in the eyes of the Athenian establishment, was working just fine.
Things are too complicated to be expressed in words; by doing so, you kill
humans. Or people—as with the green lumber—may be focusing on the
right things but we are not good enough to figure it out intellectually.

Death and martyrdom make good marketing, particularly when one faces
destiny while unwavering in his opinions. A hero is someone imbued with
intellectual confidence and ego, and death is something too small for him.
While most of the accounts we hear of Socrates make him heroic, thanks to
his death and his resignation to die in a philosophical way, he had some
classical critics who believed that Socrates was destroying the foundations
of society—the heuristics that are transmitted by the elders and that we may
not be mature enough to question.

Cato the Elder, whom we met in Chapter 2, was highly allergic to
Socrates. Cato had the bottom-line mind of Fat Tony, but with a much
higher civic sense, sense of mission, respect for tradition, and commitment
to moral rectitude. He was also allergic to things Greek, as exhibited in his



allergy to philosophers and doctors—an allergy which, as we will see in
later chapters, had remarkably modern justifications. Cato’s commitment to
democracy led him to believe in both freedom and the rules of custom, in
combination with fear of tyranny. Plutarch quotes him as saying: “Socrates
was a mighty babbler who tried to make himself tyrant of his country in
order to destroy its customs and entice its citizens into holding views
contrary to law and order.”

So the reader can see how the ancients saw naive rationalism: by
impoverishing—rather than enhancing—thought, it introduces fragility.
They knew that incompleteness—half-knowledge—is always dangerous.

Many other people than the ancients have been involved in defending—
and inviting us to respect—this different type of knowledge. First, Edmund
Burke, the Irish statesman and political philosopher, who also countered the
French Revolution for disrupting the “collected reasons of the ages.” He
believed that large social variations can expose us to unseen effects and thus
advocated the notion of small trial-and-error experiments (in effect, convex
tinkering) in social systems, coupled with respect for the complex heuristics
of tradition. Also Michael Oakeshot, the twentieth-century conservative
political philosopher and philosopher of history who believed that traditions
provide an aggregation of filtered collective knowledge. Another one in that
league would be Joseph de Maistre, who as we saw thought in “second
steps.” He was a French-language royalist and counter-Enlightenment
thinker who was vocal against the ills of the Revolution and believed in the
fundamental depravity of men unless checked by some dictatorship.

Clearly, Wittgenstein would be at the top of the list of modern antifragile
thinkers, with his remarkable insight into the inexpressible with words. And
of all thinkers he best understands the green lumber issue—he may be the
first ever to express a version of it when he doubted the ability of language
to express the literal. In addition, the fellow was a saint—he sacrificed his
life, his friendships, his fortune, his reputation, everything, for the sake of
philosophy.

We may be drawn to think that Friedrich Hayek would be in that
antifragile, antirationalist category. He is the twentieth-century philosopher
and economist who opposed social planning on the grounds that the pricing
system reveals through transactions the knowledge embedded in society,
knowledge not accessible to a social planner. But Hayek missed the notion
of optionality as a substitute for the social planner. In a way, he believed in



intelligence, but as a distributed or collective intelligence—mnot in

optionality as a replacement for intelligence.2

The anthropologist Claude Lévi-Strauss showed that nonliterate peoples
had their own “science of the concrete,” a holistic way of thinking about
their environment in terms of objects and their “secondary,” sensuous
qualities which was not necessarily less coherent than many of our
scientific approaches and, in many respects, can be as rich as and even
richer than ours. Again, green lumber.

Finally, John Gray, the contemporary political philosopher and essayist
who stands against human hubris and has been fighting the prevailing ideas
that the Enlightenment is a panacea—treating a certain category of thinkers
as Enlightenment fundamentalists. Gray showed repeatedly how what we
call scientific progress can be just a mirage. When he, myself, and the
essayist Bryan Appleyard got together for lunch I was mentally prepared to
discuss ideas, and advocate my own. I was pleasantly surprised by what
turned out to be the best lunch I ever had in my entire life. There was this
smoothness of knowing that the three of us tacitly understood the same
point and, instead, went to the second step of discussing applications—
something as mundane as replacing our currency holdings with precious
metals, as these are not owned by governments. Gray worked in an office
next to Hayek and told me that Hayek was quite a dull fellow, lacking
playfulness—hence optionality.



THE SUCKER-NONSUCKER DISTINCTION

Let us introduce the philosopher’s stone back into this conversation.
Socrates 1s about knowledge. Not Fat Tony, who has no idea what it is.

For Tony, the distinction in life isn’t True or False, but rather sucker or
nonsucker. Things are always simpler with him. In real life, as we saw with
the ideas of Seneca and the bets of Thales, exposure is more important than
knowledge; decision effects supersede logic. Textbook “knowledge” misses
a dimension, the hidden asymmetry of benefits—just like the notion of
average. The need to focus on the payoff from your actions instead of
studying the structure of the world (or understanding the “True” and the
“False”) has been largely missed in intellectual history. Horribly missed.
The payoff, what happens to you (the benefits or harm from it), is always
the most important thing, not the event itself.

Philosophers talk about truth and falsehood. People in life talk
about payoff, exposure, and consequences (risks and rewards),
hence fragility and antifragility. And sometimes philosophers and
thinkers and those who study conflate Truth with risks and
rewards.

My point taken further is that True and False (hence what we call “belief”)
play a poor, secondary role in human decisions; it is the payoff from the
True and the False that dominates—and it is almost always asymmetric,
with one consequence much bigger than the other, i.e., harboring positive
and negative asymmetries (fragile or antifragile). Let me explain.

Fragility, Not Probability

We check people for weapons before they board the plane. Do we believe
that they are terrorists: True or False? False, as they are not likely to be
terrorists (a tiny probability). But we check them nevertheless because we



are fragile to terrorism. There i1s an asymmetry. We are interested in the
payoff, and the consequence, or payoff, of the True (that they turn out to be
terrorists) is too large and the costs of checking are too low. Do you think
the nuclear reactor is likely to explode in the next year? False. Yet you want
to behave as if it were True and spend millions on additional safety, because
we are fragile to nuclear events. A third example: Do you think that this
random medicine will harm you? False. Do you ingest these pills? No, no,
no.

If you sat with a pencil and jotted down all the decisions you’ve taken in
the past week, or, if you could, over your lifetime, you would realize that
almost all of them have had asymmetric payoff, with one side carrying a
larger consequence than the other. You decide principally based on fragility,
not probability. Or to rephrase, You decide principally based on fragility,
not so much on True/False.

Let us discuss the idea of the insufficiency of True/False in decision
making in the real world, particularly when probabilities are involved. True
or False are interpretations corresponding to high or low probabilities.
Scientists have something called “confidence level”; a result obtained with
a 95 percent confidence level means that there is no more than a 5 percent
probability of the result being wrong. The idea of course is inapplicable as
it ignores the size of the effects, which of course, makes things worse with
extreme events. If I tell you that some result is true with 95 percent
confidence level, you would be quite satisfied. But what if I told you that
the plane was safe with 95 percent confidence level? Even 99 percent
confidence level would not do, as a 1 percent probability of a crash would
be quite a bit alarming (today commercial planes operate with less than one
in several hundred thousand probabilities of crashing, and the ratio is
improving, as we saw that every error leads to the improvement of overall
safety). So, to repeat, the probability (hence True/False) does not work in
the real world; it is the payoff that matters.

You have taken probably a billion decisions in your life. How many times
have you computed probabilities? Of course, you may do so in casinos, but
not elsewhere.

Conflation of Events and Exposure



This brings us again to the green lumber fallacy. A Black Swan event and
how it affects you—its impact on your finances, emotions, the destruction it
will cause—are not the same “ting.” And the problem is deeply ingrained
in standard reactions; the predictors’ reply when we point out their failures
has typically been “we need better computation” in order to predict the
event better and figure out the probabilities, instead of the vastly more
effective “modify your exposure” and learn to get out of trouble, something
religions and traditional heuristics have been better at enforcing than naive
and cosmetic science.



CONCLUSION TO BOOK IV

In addition to the medical empirics, this section has attempted to vindicate
the unreasonable mavericks, engineers, freelance entrepreneurs, innovative
artists, and anti-academic thinkers who have been reviled by history. Some
of them had great courage—not just the courage to put forth their ideas, but
the courage to accept to live in a world they knew they did not understand.
And they enjoyed it.

To conclude this section, note that doing is wiser than you are prone to
believe—and more rational. What I did here is just debunk the Lecturing-
Birds-How-to-Fly epiphenomenon and the “linear model,” using among
other things the simple mathematical properties of optionality, which does
not require knowledge or intelligence, merely rationality in choice.
Remember that there is no empirical evidence to support the statement
that organized research in the sense it is currently marketed leads to the
great things promised by universities. And the promoters of the Soviet-
Harvard idea do not use optionality, or second-order effects—this absence
of optionality in their accounts invalidates their views about the role of
teleological science. They need to rewrite the history of technology.

What Will Happen Next?

When I last met Alison Wolf we discussed this dire problem with education
and 1illusions of academic contribution, with Ivy League universities
becoming in the eyes of the new Asian and U.S. upper class a status luxury
good. Harvard is like a Vuitton bag or a Cartier watch. It is a huge drag on
the middle-class parents who have been plowing an increased share of their
savings into these institutions, transferring their money to administrators,
real estate developers, professors, and other agents. In the United States, we
have a buildup of student loans that automatically transfer to these rent



extractors. In a way it is no different from racketeering: one needs a decent
university “name” to get ahead in life; but we know that collectively society
doesn’t appear to advance with organized education.

She requested that 1 write to her my thoughts about the future of
education—as I told her that I was optimistic on the subject. My answer:
b**t is fragile. Which scam in history has lasted forever? I have an
enormous faith in Time and History as eventual debunkers of fragility.
Education is an institution that has been growing without external stressors;
eventually the thing will collapse.

The next two books, V and VI, will deal with the notion that fragile
things break—predictably. Book V will show how to detect fragility (in a
more technical manner) and will present the mechanics behind the
philosopher’s stone. Book VI is based on the idea that Time is an eraser
rather than a builder, and a good one at breaking the fragile—whether

buildings or ideas.?

1 The other biographer of Socrates, Xenophon, presents a different picture. The Socrates of the
Memorabilia is no-nonsense and down to earth; he despises sterile knowledge, and the experts who
study matters without practical consequence when so many useful and important things are neglected
(instead of looking at stars to understand causes, figure out how you can use them to navigate; use
geometry to measure land, but no more).

2 Adam Smith was first and last a moral philosopher. Marx was a philosopher. Kahneman and
Simon are psychologist and cognitive scientist, respectively. The exception is, of course, Hayek.

3 The philosopher Rupert Read convinced me that Hayek harbored in fact a strain of naive
rationalism, as did Popper, and presents convincing arguments that the two should not be included in
the category of antifragile thinkers.

4 The reader might wonder about the connection between education and disorder. Education is
teleological and hates disorder. It tends to cater to fragilistas.



