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IntroDuCtIon

To doubt everything or to believe everything are two 
equally convenient solutions; both dispense with the 
necessity of reflection.

—HeNri PoiNCarÉ

The slumber of reason breeds monsters. 

—FraNCiSCo de goYa

My personal feeling is that citizens of the democratic 
societies should undertake a course of intellectual 
self-defense to protect themselves from manipulation 
and control, and to lay the basis for more meaningful 
democracy.1 

—Noam CHomSKY

This little book has emerged from the convergence of two 
of my concerns. They are not mine alone—far from it—but 
that does not make them any less vivid. lacking the ability 
to justify each of them, which would require an entire book 
of its own and which, in any case, is unnecessary here, per-
mit me simply to state them. 

The first of these concerns could be described as episte-
mological, and includes two series of worries. First, i am 
concerned about the prevalence of all the beliefs that cir-
culate in our societies under names such as paranormal, 
esotericism, or New age, and which include beliefs and 
practices as diverse as telekinesis; telepathy; past lives; kid-
napping by extraterrestrials; the powers of crystals; miracle 
cures; exercise programs and equipment that produce im-
mediate results with no effort at all; communication with 
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dead people; a range of applied asian mysticism; chiroprac-
tic, homeopathic, astrological, and all sorts of so-called al-
ternative medicines; feng shui; ouija boards; the possibility 
of bending spoons by means of thought alone; police re-
sorting to the use of psychics; cartomancy; and . . . i could 
go on.2

Furthermore, i am concerned—perhaps i should even 
say appalled—by what appears to me to be the truly deplor-
able state of reflection, knowledge, and rationality in large 
strata of academic and intellectual life. i will say it as tem-
perately as possible: i am staggered by some of the things 
that are done and said in certain sectors of the contempo-
rary university, where a lack of education and charlatanry 
are flourishing. and i am not the only one to think so. 

my second concern is political, and has to do with the 
access of citizens of democracies to an understanding of 
the world in which we live—to rich, serious, and plural in-
formation that allows us to understand this world and to 
change it. i will be frank: like many other people, i worry 
about the state of our media, about media concentration 
and convergence, and the way it is driven by the market. i 
worry about the propagandic role that the media have come 
to play in society at a time when each of us is bombarded 
with information and discourses trying to obtain our ap-
proval and make us act in certain ways.

We know that in a participatory democracy, education is 
the other major institution that has a privileged obligation 
to contribute to producing a sense of citizenship worthy 
of the name. But it is also in bad shape. recent develop-
ments have provided serious cause for worry: for example, 
we seem to be blithely giving up the pursuit of the ideal of 
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a liberal education for each person. This makes me particu-
larly indignant, given that this training is more necessary 
for future citizens today than ever before. The client-cen-
tered mentality and economic reductionism that one finds 
in too many people these days, and particularly amongst 
the decision-makers of the education world, constitute, in 
my view, more serious reasons to be uneasy about the fu-
ture of participatory democracy.

But if it is true, as i think it is, that each advance of ir-
rationalism, of stupidity, of propaganda and manipulation, 
can by confronted by means of critical thinking and reflex-
ive assessment, then, without deluding ourselves, we can 
take a certain comfort in spreading the art of critical think-
ing. From this point of view, exercising intellectual self-de-
fense is an act of citizenship. it is what has motivated me to 
write this little book, which offers exactly this: an introduc-
tion to critical thinking.

What you will find in the following pages does not pur-
port to be new or original. What i advance here is well-
known, at least amongst those who are familiar with 
scientific literature or writings on critical and skeptical 
thinking. Nonetheless, i have tried to make it an accessible 
synthesis by presenting, as simply and clearly as possible, 
the concepts and skills which seem to me to be necessary 
for every citizen to master.

Here, then, is what you will find in this book.
in the first part, entitled “Some indispensable Tools for 

Critical Thinking,” i begin by examining language and 
studying certain properties of words, before reviewing 
some useful notions of logic and examining the principal 
fallacies. The second chapter offers an overview of “citizen 
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mathematics.” it deals with common forms of innumeracy, 
probability, statistics, and forms of data presentation. 

The second part of the book, “on the Justification of Be-
lief,” deals with this issue in three particular domains: per-
sonal experience, science, and the media. in other words, 
we will try to clarify in what cases, on what conditions, and 
to what extent we can hold a proposition true when it is 
justified by our personal experience, by recourse to experi-
mentation, and by the media.

if the study of critical thinking is a new thing for you, i 
am well aware that this description does not tell you very 
much, and that you still do not know what exactly is meant 
by “critical thinking” or “intellectual self-defense.” The 
rest of this book is  intended to explain exactly that. in the 
meantime, and to close this introduction, i would like to 
suggest a little game that may go some way to satisfying 
your curiosity, and may even rouse it further.

in the box below, you will find a passage taken from the 
final work published by the late Carl Sagan (1934–1996) dur-
ing his lifetime. a reputable astronomer and an exemplary 
popularizer of science, Sagan also worked hard to make 
critical thinking known and to encourage its practice. The 
text i cite is adapted from a passage in which he offers a col-
lection of precepts of critical thinking that he called a “Ba-
loney detection Kit.” read it carefully. i suspect that some 
of his entries will seem a little bit obscure. But i am also 
convinced that, when you have finished reading this book, 
you will understand perfectly not only what Sagan meant, 
but also, and above all, why it is so important to practice 
these precepts. if that is indeed the case, neither you nor i 
will have wasted our time.
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Carl Sagan’s Baloney Detection Kit
(excerpts)

• Wherever possible there must be independent confirmation of the 
“facts.”

• Encourage substantive debate on the evidence by knowledgeable proponents 
of all points of view.

• Arguments from authority carry little weight—“authorities” have made 
mistakes in the past. They will do so again in the future. Perhaps a better 
way to say it is that in science there are no authorities; at most, there 
are experts.

• Spin more than one hypothesis and don’t jump on the first idea that 
comes to mind.

• Try not to get overly attached to a hypothesis just because it’s yours. . . . 
Ask yourself why you like the idea. Compare it fairly with the alternatives. See 
if you can find reasons for rejecting it. If you don’t, others will.

• Quantify. If whatever it is you’re explaining has some measure, some 
numerical quantity attached to it, you’ll be much better able to discriminate 
among competing hypotheses. What is vague and qualitative is open to 
many explanations. Of course there are truths to be sought in the many 
qualitative issues we are obliged to confront, but finding them is more 
challenging.

• If there’s a chain of argument, every link in the chain must work 
(including the premise)—not just most of them.

• Occam’s Razor. This convenient rule-of-thumb urges us when faced with 
two hypotheses that explain the data equally well to choose the simpler.

• Always ask whether the hypothesis can be, at least in principle, falsified. 
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Propositions that are un-testable, un-falsifiable are not worth much. Consider 
the grand idea that our Universe and everything in it is just an elementary 
particle—an electron, say—in a much bigger Cosmos. But if we can never 
acquire information from outside our Universe, is not the idea incapable of 
disproof? You must be able to check assertions out. Inveterate skeptics must 
be given the chance to follow your reasoning, to duplicate your experiments 
and see if they get the same result.

The reliance on carefully designed and controlled experiments is key. . . . 
We will not learn much from mere contemplation. . . . If, for example, a 
new medicine is alleged to cure a disease 20 percent of the time, we must 
make sure that a control population, taking a dummy sugar pill which as 
far as the subjects know might be the new drug, does not also experience 
spontaneous remission of the disease 20 percent of the time.

Variables must be separated. Suppose you’re seasick, and given both 
an acupressure bracelet and 50 milligrams of meclizine. You find the 
unpleasantness vanishes. What did it—the bracelet or the pill? You can tell 
only if you take the one without the other, next time you’re seasick. . . .

Often the experiment must be done “double-blind.” . . .

In addition to teaching us what to do when evaluating a claim to 
knowledge, any good baloney detection kit must also teach us what not to 
do. It helps us recognize the most common and perilous fallacies of logic 
and rhetoric.

Carl Sagan, The Demon-Haunted World: Science as a Candle in the Dark (New York: Ballantine 
Books, 1996).
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chapter 1

lAnguAge

It would not be impossible to prove with sufficient 
repetition and psychological understanding of the people 
concerned that a square is in fact a circle. What after 
all are a square and a circle? They are mere words and 
words can be molded until they clothe ideas in disguise.

—JoSePH goeBBelS, Nazi minister for Public 

enlightenment and Propaganda

When words lose their meaning, people lose their 
freedom.

—CoNFUCiUS

How many feet does a pig have? 
Four.
And what if we call its tail “foot,” then how many feet 
does it have?
Five.
No: you can’t change a tail into a foot simply by calling 
it a foot.

—aNoNYmoUS CHildreN’S riddle

Xanthus [his master] commanded [Aesop] to buy the 
best there was. He bought only language. The appetizer, 
main course, the palate cleanser, all were languages. 
And what is there that is better than language? Aesop 
carried on: It’s the connection to civil life, the key to 
science, the organ of truth and reason. Ah, well, said 
Xanthus, tomorrow buy me the worst there is. The next 
day, Aesop served the same dishes, saying that language 
is the worst thing in the world: It’s the mother of all 
arguments . . . the source of division and of war . . .”

—la FoNTaiNe, Life of Aesop
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Introduction

Plato claimed, with great finesse, that wonder is a passion 
proper to philosophy. What does that mean? There is no 
doubt that the capacity to feel wonder is a privileged start-
ing point for thought in general, and for philosophy in par-
ticular. in fact, it presupposes that one is able to rid oneself 
of preconceived ideas and prejudices, and tear oneself from 
the immense force of opinion’s inertia to the point of being 
profoundly stunned by what seemed up to that point insig-
nificant and uninteresting. Then wonder arises and opens 
trajectories for thought.

language is such an everyday experience that we rare-
ly stop to wonder at it. We are making a mistake: merely 
a minute of thought allows most people to discover how 
tremendously stunning and worthy of our wonder human 
language is.

an image first used by John Serale may help. in the lower 
part of our face, we all have a cavity that we can open and 
close as we wish. Somewhere at the back of this cavity, we 
have cords of a certain kind; by pushing air through them, 
it is possible for us to produce innumerable modulations of 
sound. These sounds are projected out through the cavity 
and, traveling through the air, they make it to people within 
their reach who, with the help of other complex mechanisms, 
are able to receive them. Thanks to these sounds, a huge 
number of things can be achieved. one can, for example:

—transmit information;
—affirm or deny a fact;
—ask a question;
—provide an explanation;
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—exhort someone to do something;
—give an order;
—make a promise;
—get married;
—rouse emotion;
—hypothesize;
—suggest a thought experiment.
and those are just a few of thousands of examples. How 

is all of that possible? How does language have meaning? 
How to explain, for example, that we can produce original 
statements—and even produce as many as we want? and 
furthermore, how is it possible that those statements are 
generally perfectly understood by those who hear them for 
the first time?

as soon as we think about what talking means, innu-
merable fascinating questions and problems arise that 
linguists, philosophers, and other thinkers have tried to 
penetrate for a long time. For the time being, language re-
mains full of mystery.

although these considerations are fascinating, we will 
not delve further into them. But since language is able to 
produce the effects we just described (convince, move, ex-
hort, and so on), it seems clear that we should dwell on it for 
a while if we wish to assure our intellectual self-defense—
even if we don’t have a definitive and philosophically sat-
isfying answer to all our questions. Such a powerful tool 
can prove to be a formidable weapon. For those who might 
have forgotten or never knew, it is worth remembering how 
language was used to speak of politics during the twenti-
eth century. To refresh our memory, there is nothing better 
than to reread george orwell who invented the notion of 
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“Newspeak,” that strange language that allows one to say, 
for example, that slavery is freedom.

orwell on language and politics
In our time, political speech and writing are largely the defense of the 
indefensible. Things like the continuance of British rule in India, the 
Russian purges and deportations, the dropping of the atom bombs on 
Japan, can indeed be defended, but only by arguments which are too 
brutal for most people to face, and which do not square with the professed 
aims of political parties. Thus political language has to consist largely 
of euphemism, question-begging and sheer cloudy vagueness. Defenseless 
villages are bombarded from the air, the inhabitants driven out into the 
countryside, the cattle machine-gunned, the huts set on fire with incendiary 
bullets: this is called pacification. Millions of peasants are robbed of their 
farms and sent trudging along the roads with no more than they can carry: 
this is called transfer of population or rectification of frontiers. People are 
imprisoned for years without trial, or shot in the back of the neck or 
sent to die of scurvy in Arctic lumber camps: this is called elimination of 
unreliable elements.

George Orwell, “Politics and the English Language” (1946), The Orwell Reader: Fiction, Essays and 
Reportage, (Orlano, FL: Harcourt & Brace, 1984), 363.

it’s an ancient lesson. History teaches us that people who 
are sensitive to the power of language are quick to take ad-
vantage of it. it seems that, at least in the West, all this 
began in Sicily around the fifth century BCe, when people 
whose land had been usurped endeavored to take it back 
from the evil-doers by launching legal proceedings against 
them. at that point, the oratory techniques that became 
rhetoric began to develop. 
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Soon, teachers were going from city to city, selling the 
art of speech and promising fame and glory for anyone who 
learned to master it. They came to be known as “sophists,” 
the name derived from the term “sophism,” which refers to 
invalid reasoning that is put forward with the intention of 
tricking its audience.

History may be unfair to these teachers, portraying them 
as charlatans concerned only with the efficacy of their prac-
tice and social success. Whatever the case, the sophists had 
become fully aware of the power that language can confer 
when it is handled by an able rhetorician. Here is the opin-
ion of gorgias, one of the sophists, on the matter: 

Speech is a powerful lord. . . . [it] can stop fear and 
banish grief and create joy and nurture pity. . . . 
Fearful shuddering and tearful pity and grievous 
longing come upon [its] hearers, and at the actions 
and physical sufferings of others in good fortunes 
and in evil fortunes, through the agency of words, 
the soul is wont to experience a suffering of its own. 
. . . Sacred incantations sung with words are bearers 
of pleasure and banishers of pain, . . . substituting 
opinion for opinion, taking away one but creating 
another, [rhetors] make what is incredible and un-
clear seem true to the eyes of opinion; then, second, 
logically necessary debates in which a single speech, 
written with art but not spoken with truth, bends a 
great crowd and persuades. . . . The effect of speech 
upon the condition of the soul is comparable to the 
power of drugs. . . . in the case of speeches, some 
distress, others delight, some cause fear, others 
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make the hearers bold, and some drug and bewitch 
the soul with a kind of evil persuasion.1

in the following pages, we will deal with language as it 
relates to intellectual self-defense.

our trajectory will take us through two phases. First we 
will consider words, the choice of words, and some decep-
tive ways of using them with which it is crucial to be fa-
miliar in order to guard against them. Then we will arrive 
at logic, or the art of combining propositions, and above 
all this very particular art called rhetoric, understood as 
mental treachery and manipulation. at that point, we will 
examine some common fallacies.

1.1 Treacherous Words
Words, words, words.

—William SHaKeSPeare

What is well-conceived is easily articulated 
And the words to say it come easily.

—French poet and critic 
NiCola BoileaU, 

from his Art of Poetry, I

This section invites you to show great vigilance with regard 
to words, a vigilance that should equal the attention that 
those who know how to use words effectively to convince, 
deceive, and indoctrinate shrewdly pay them. i will begin 
by introducing an important distinction between the verbs 
“denote” and “connote.”
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1.1.1 To Denote/To Connote

our spontaneous conception of language is often quite 
naive. it is based on the idea that words designate objects 
in the world, objects to which we could otherwise point. 
one minute of reflection shows that it is far from being 
that simple. many words do not have such referents: they 
are abstract, imprecise, vague, and they change meaning 
depending on the context. Still others reify, transmit emo-
tions, and so forth.

it is useful to distinguish between what words denote 
(the objects, people, facts, or properties to which they re-
fer) and their connotations, that is, the emotional reactions 
that they elicit. Two words can thus denote the same thing 
but have very different connotations, positive in one case, 
negative in the other. Knowing this is crucial, because in 
this way one can glorify, denigrate, or neutralize that of 
which one speaks, as the case may be, merely by choosing 
one’s words. Thus, it is different to talk about a car, a cruis-
er, or a beater: each of these terms denotes a motor vehicle 
designed for individual transport, but each also carries 
with it connotations and elicits very different emotional 
reactions. So it is advisable to be attentive to the words 
used to describe the world—especially in all the polemical 
and contested categories of social life. Think, for example, 
about the vocabulary used to speak about abortion. The 
protagonists in that debate refer to themselves as being 
pro-life or pro-choice. That is no accident: who would want 
to be anti-life or anti-choice? Whether an activist is more 
willing to speak of a fetus or a baby is not accidental either. 
Think also about Wal-mart employees, who are referred to 
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as associates. or again, think about comedian roseanne 
Barr’s joke: “i’ve found a fail-proof way of making sure 
that the kids eat healthily: the health mix. one spoonful of 
m&ms and two of Smarties. The kids love it. You know it’s 
good for them: Hey! it’s a health mix!” 

look, too, at the use of what are known as euphemisms, 
which are words used to mask or at least minimize a dis-
agreeable idea by referring to it with a word with less nega-
tive connotations. They are a good illustration of how this 
property of language can be used to mislead an audience.

Think about the following case, reported and studied by 
Sheldon rampton and John Stauber.2 it shows how groups 
with specific interests can use language to their advantage. 
in 1992, the US international Food information Council 
(iFiC) was concerned about the public perception of food 
biotechnology. So they launched a vast research project to 
determine how to talk to the public about these technolo-
gies. Some words were identified as carrying positive bag-
gage, and it was strongly recommended that they be used 
exclusively. For example: beauty, abundance, children, 
choice, diversity, earth, organic, heritage, hybrid, farmer, 
flowers, fruits, future generations, hard work, improve, pu-
rity, soil, tradition, and whole. on the other hand, others 
were absolutely proscribed, notably: biotechnology, dNa, 
economy, experimentation, industry, laboratory, machine, 
manipulate, money, pesticides, profit, radiation, security, 
and researcher.

as one might easily guess, war is another domain par-
ticularly propitious to the use of euphemisms, as shown 
by the following table.3 in the first column, you will find 
several examples of vocabulary that have been used to talk 

ShortCourse_text_Final_Nov07.ind26   26 12/6/07   4:04:31 PM



2�

part one: Some Indispensable tools for Critical thinking

about war from vietnam to our day. The second column 
suggests a translation of what is likely referred to by each 
of the words or expressions.

Collateral damage   Civilian deaths 

Pacification center   Concentration camp 

Caribbean peacekeeping force The army, marines, and air force  
    that invaded grenada 

US department of defense  ministry of aggression? 

operation desert Storm  War on iraq 

operation Provide relief/  entry of american troops 
operation restore Hope  into Somalia 

incursion   invasion 

Surgical strike   Bombing hoped to be precise 
    because of the proximity of 
    civilians 

defensive strike    Bombing 

Strategic withdrawal  retreat (ours) 

Tactical redeployment  retreat (the enemy’s) 

advisors    military officers or Cia agents— 
    before the US admitted to its 
    involvement in vietnam 

Terminate   Kill 

Particular explosives  Napalm
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the Demonstrations Against the
Quebec Summit in Spring 2001,

As Seen by mario roy
People dressed up as dolphins or sea-turtles—or even cows, as they were 
at the meeting of the Finance Ministers of the Americas in Toronto. Street 
musicians and dancers. Placards and posters. Rants and songs. Slogans and 
flyers. A demonstrator offers a flower to a police officer, as in that photo 
from the 1960s that was broadcast around the world and became an icon 
for the same reasons as Che.

A poster that says: Capitalism sucks! Like in 1970.

Everywhere, lanky teenagers and young adults race to the party, for 
the sole reason that you have to be where the action is, with your friends, 
whether it is Seattle or Quebec. For them, at night after the demo, once 
the placards have been stacked along the wall, there will be music and 
pot, love and wine. . . . 

We’re not talking here about professional demonstrators, often paid by 
big unions or “community” organizations, who are leashed to the State, and 
who are completely uninteresting. Nor about the hooligans, the word we use 
in these instances for the little bums, who are scarcely less so.

Not at all.

We’re talking about the big anonymous crowd of youth brimming with 
hormones and enthusiasm who go to the WTO or to the Summit of the 
Americas for the same reasons that other young people went to Woodstock, 
or to “McGill français,” or to the Sorbonne for the big show in May of 
’68.

It’s normal. And it’s healthy. Don’t you remember being eighteen?

Editorial, La Presse, April 14, 2001, A18.

ShortCourse_text_Final_Nov07.ind28   28 12/6/07   4:04:32 PM



2�

part one: Some Indispensable tools for Critical thinking

1.1.2 On the Virtues of Imprecision

if words are often used to express precise and clear ideas, 
they can also be vague and imprecise. This property is 
sometimes even very useful. Thanks to it, something can 
be affirmed with such vagueness that there is little chance 
that an interpretation of the facts can confirm the affirma-
tion. or, again, a thorny question can be answered with 
generalities that don’t commit to anything specific, precise-
ly because they say nothing specific.

Q: mr. President, critics of your proposed bill on 
interrogation rules say there’s another important 
test—these critics include John mcCain, who you’ve 
mentioned several times this morning—and that 
test is this: if a Cia officer, paramilitary, or spe-
cial operations soldier from the United States were 
captured in iran or North Korea, and they were 
roughed up, and those governments said, well, they 
were interrogated in accordance with our interpre-
tation of the geneva Conventions, and then they 
were put on trial and they were convicted based on 
secret evidence that they were not able to see, how 
would you react to that, as Commander-in-Chief?

THe PreSideNT: david, my reaction is, is that if 
the nations such as those you named, adopted the 
standards within the detainee detention act, the 
world would be better. That’s my reaction. We’re 
trying to clarify law. We’re trying to set high stan-
dards, not ambiguous standards.4
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nostradamus’s predictions
Michel de Notre-Dame, the doctor and astrologer who came to be known as 
Nostradamus, was born in Saint-Rémy-de-Provence, France, in 1503.

In 1555, he published his first collection of enigmatic quatrains, entitled 
Centuries, that immediately became immensely popular and are still held by 
his followers to be extraordinarily accurate predictions. The second edition 
of Centuries appeared in 1558: it was dedicated to King Henry II, to whom 
Nostradamus wished “a happy life.” Henry II died the following year of a 
wound received in a tournament.

Was the visionary’s sight clouded? Not at all, reply his sycophants, who 
maintain that the prediction of Henry II’s death is, on the contrary, one 
of the clearest of all of Nostradamus’s predictions. For Henry II died in a 
tournament held in Paris (on Saint-Antoine Street), hit by the Count of 
Montgomery’s lance, which shattered and then penetrated his skull.

Nostradamus did indeed write the following:

The young lion will overcome the older one,
On the field of combat in a single battle;
He will pierce his eyes through a golden cage,
Two wounds made one, then he dies a cruel death.

Let us first note that such predictions are always formulated explicitly 
after the fact, which means they are not really predictions. For example, 
the events of September 11, 2001, could certainly be read into Nostradamus, 
but only starting on September 12, 2001.

But let’s look more closely at this exemplary prediction/postdiction. This 
is the way James Randi analyzes the quatrain about King Henry II:

1. Speaking of “young” and “old” is questionable here because the two 
men were only a few years in age apart. 
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2. “On the field of combat” refers to a battlefield, but that is not how 
one would refer to the location of a jousting tournament, which is a sports 
competition.

3. “Golden cage”: no piece of armor, and no helmet were made of gold, 
because it is a soft metal.

4. “He will pierce his eyes”: no witness at the time spoke of a pierced eye.

5. The lion was not the emblem of the King of France at the time, nor 
was it ever before or has it been since.

The moral of the story: use vague words and put together obscure 
sentences—there will always be someone to read something into them and 
to exalt your gifts.

James Randi, The Mask of Nostradamus: The Prophecies of the World’s Most Famous Seer (Buffalo, 
NY: Prometheus Books, 1993), 170–176.

1.1.3 Sexism and Political Correctness

a language reflects the particular ideologies of the society 
by which it is spoken. it also reflects the transformations in 
these ideologies. a number of years ago, we became more 
sensitive to the sexist dimensions of our spoken language 
(which discriminate according to gender), but also to its 
classist, ageist, and ethnocentric dimensions (which dis-
criminate according to social class, age, and society or cul-
ture, respectively). We have tried to get rid of them, because 
language can be a powerful vehicle of more and less subtle 
forms of exclusion and discrimination. 

The story that follows is well-known. a man is traveling 
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in a car with his son. There is an accident, and he is killed 
on the spot. The child is brought to the hospital emergency 
room. in the operating theater, however, the doctor de-
clares: “i can’t operate on this child; he’s my son.” How do 
you explain this perfectly true affirmation? The answer is 
obviously that the doctor is his mother. 

Below are some examples of non-sexist rewriting.5  

original: if the researcher is the principal inves-
tigator, he should place an asterisk after his 
name.

gender-neutral: Place an asterisk after the name 
of the principal investigator.

original: repeat the question for each subject so 
that he understands it.

gender-neutral: repeat the question for all sub-
jects so that they understand it.

original: The effect of PCBs has been studied ex-
tensively in rats and man.

gender-neutral: The effect of PCBs has been 
studied extensively in rats and humans.

original: The governor signed the workmen’s 
compensation bill.

gender-neutral: The governor signed the work-
ers’ compensation bill.

let us conclude by noting that some authors argue that 
these modes of expression sometimes limit us to excessive 
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political correctness, which they decry as irritating, perni-
cious, and even harmful. diane ravitch,6 for example, de-
nounces what she calls the “language police” on american 
campuses and sees in them a threat to freedom of expres-
sion and the free exploration of all subjects and questions. 

Here, for example, are two cases reported by the author. 
a text dealing with the (true) story of a blind man who suc-
cessfully climbed to the summit of a mountain was declared 
offensive, because the story of a mountain discriminates 
against people who live in flat cities and regions and because 
the story suggests that being blind is a handicap. Further, 
an article affirming that there were rich and poor people in 
ancient egypt was declared offensive to poor people today.

1.1.4 The Art of Ambiguity: Equivocation and Amphibology

in every language there are many words that are polyse-
mous, which is to say that they have many meanings. it 
is this use of a word to mean one thing and then to sub-
tly alter its meaning that produces the sort of equivocation 
considered here.

This property of words can, of course, be used to humor-
ous effect.

For example: everyone agreed that the actor, who had 
played a hostage, had given a captivating performance. or: 
The dead batteries were given out free of charge.

in both cases, the play is with the equivocal character of 
a word: a “captive” is a hostage or a prisoner, captivating 
means something that keeps an audience’s attention; charge 
can refer to both a quantifiable property of electricity and 
the act of taking money in exchange for something else. 
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But equivocation is not always easy to detect. Thus, it can 
be used to muddle people rather than to make them smile. 
For example: You have no trouble accepting the miracles 
of science; why do you suddenly become so critical when it 
comes to those in the Bible? after thinking a little, one will 
see that the word “miracle” is used in two clearly different 
ways. But if that goes unnoticed, one might think that the 
argument deserves a reply.

let me give a final example. Some pedagogues place the 
concept of interest at the center of their thinking on educa-
tion. But this word is an equivocal word that can be under-
stood in at least two different ways: on the one hand, it can 
mean what does in fact interest the child, and on the other 
hand, it can mean that which is in the child’s interest. it 
may well be that what interests the child is not in her inter-
est and that that which is in her interest does not interest 
her. 

Not specifying what one means by a pedagogy founded 
on interest can thus give way to a number of hard-to-detect 
equivocations. and thus do all those empty pedagogical 
slogans flourish. The rhetorical construction that enables 
the production of statements with multiple interpretations 
is called amphibology. Such statements are sometimes very 
funny and committed unbeknownst to their authors. Be-
cause people are trying to express themselves using a mini-
mal number of words, classified ads are an endless sources 
of examples.

—dog to give. eats everything and adores children.
—renting superb sailboat twenty meters recent with 

comfortable sailor, well-equipped.
—dresser for ladies with curved feet. 
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Newspaper headlines provide us with others: red Tape 
Holds Up New Bridge.

Charlatans have known for a long time how to take full 
advantage of amphibology. The first known use probably 
goes back to greek antiquity. King Croesus consulted the 
delphic oracles to know if he would be victorious in a war 
against the Persians. The Kingdom of Persia was separated 
from Croesus’s own by the Halys river. The king received 
this answer: “if Croesus crosses the Halys, he will destroy 
a great empire.” Croesus interpreted this to mean that he 
would win. But the prediction is ambiguous. do you see 
why?

Croesus waged the war, convinced that he would be vic-
torious. He was defeated. Taken prisoner by the king of 
Persia, he sent messengers to complain to the oracle about 
her bad prediction. in Herodotus’s account, the Pythia an-
swered him thus: 

Croesus recriminates without reason. loxias pre-
dicted that if he went to war against the Persians, 
he would destroy a great empire. in light of this an-
swer, he should have asked the god which empire 
he spoke of, his own or that of Cyrus. He didn’t 
understand what we told him, he didn’t ask any 
further: let him reproach himself.7

So the oracle’s prediction was ambiguous and would be 
confirmed no matter who was defeated, which would be a 
great kingdom in either case.
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A Dangerous, Invisible Killer
The following text was written in 1988 before being posted on the Web a 
few years later by Eric Lechner, one of its authors. It had more than once 
been presented as a petition and passed to random people in various public 
places to sign. Each time, it was signed by many people—which obviously 
has no scientific value. Be that as it may, it is a good read, as you will see, 
and an attentive read is an amusing critical thinking exercise.

the Invisible Killer
Dihydrogen monoxide is colorless, odorless, tasteless, and kills uncounted 
thousands of people every year. Most of these deaths are caused by 
accidental inhalation of DHMO, but the dangers of dihydrogen monoxide do 
not end there. Prolonged exposure to its solid form causes severe tissue 
damage. Symptoms of DHMO ingestion can include excessive sweating and 
urination, and possibly a bloated feeling, nausea, vomiting, and body 
electrolyte imbalance. For those who have become dependent, DHMO 
withdrawal means certain death.

Dihydrogen monoxide

• is also known as hydroxyl acid, and is the major component of acid rain;

• contributes to the “greenhouse effect”;

• may cause severe burns;

• contributes to the erosion of our natural landscape;

• accelerates corrosion and rusting of many metals;

• may cause electrical failures and decreased effectiveness of automobile 
brakes;

• has been found in excised tumors of terminal cancer patients.
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Contamination Is Reaching Epidemic Proportions!

Quantities of dihydrogen monoxide have been found in almost every stream, 
lake, and reservoir in America today. But the pollution is global, and the 
contaminant has even been found in Antarctic ice. DHMO has caused millions of 
dollars of property damage in the Midwest, and recently California.

Despite the danger, dihydrogen monoxide is often used
• as an industrial solvent and coolant;
• in nuclear power plants;
• in the production of Styrofoam;
• as a fire retardant;
• in many forms of cruel animal research;
• in the distribution of pesticides—even after washing, produce remains 

contaminated by this chemical;
• as an additive in certain junk foods and other food products.

Companies dump waste DHMO into rivers and the ocean, and nothing 
can be done to stop them because this practice is still legal. The impact on 
wildlife is extreme, and we cannot afford to ignore it any longer!

The Horror Must Be Stopped!

The American government has refused to ban the production, distribution, 
or use of this damaging chemical due to its “importance to the economic 
health of this nation.” In fact, the navy and other military organizations 
are conducting experiments with DHMO, and designing multi-billion dollar 
devices to control and utilize it during warfare situations. Hundreds of 
military research facilities receive tons of it through a highly sophisticated 
underground distribution network. Many store large quantities for later use.

The hoax continues on a hilarious site (http://www.dhmo.org) that promotes banning dihydrogen 
monoxide. Luckily, the effort has so far been completely in vain.
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1.1.5 Accentuation

This rhetorical strategy relies on the fact that it is possible to 
change the meaning of a statement simply by changing the 
tone with which one pronounces certain words. For exam-
ple, take the following maxim: “a person should not speak 
ill of her friends.” its meaning is clear and its interpreta-
tion generally unproblematic. But one can say it and mean 
that one can speak ill of those who are not one’s friends, 
simply by emphasizing the last word: “a person should not 
speak ill of her friends.” and one can also say it and make it 
understood that one can speak ill of others’ friends: “a per-
son should not speak ill of her friends.” in a certain context, 
one would be able to say in insinuating that, if one cannot 
speak ill of one’s friends, one can nevertheless do them ill: 
“a person should not speak ill of her friends.”

There is a written equivalent of this oral strategy that 
consists of emphasizing certain parts of a message. ad-
vertisements often employ this strategy, announcing in 
big letters, for example, “PerSoNal ComPUTer For 
$300”—and in very small print stating that the monitor is 
not included in the price. 

a similar yet distinct strategy involves selectively pre-
senting only certain passages from a text, thereby giving 
the impression that one thing was stated when in fact the 
original text said, if not the exact opposite, at least some-
thing entirely different. i suggest that we call this proce-
dure eduction.8

To offer a fictitious example, here is what was written in 
the review of a play by marvin miller.
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The new play by marvin miller is a monumental 
failure! Presented by the producers as an adventure 
full of twists and turns and suspense that recounts 
the events of an arctic expedition, the only sus-
pense, for this writer, was in finding out whether 
he would manage to stay until the end of the first 
act of this pitiful show. To tell the truth, the only 
interesting thing about this play is its musical ac-
companiment, superb and spellbinding, composed 
by Pierre Tournier. 

and here is what one could extract to advertise the 
show: 

. . . monumental! . . . an adventure full of twists and 
turns and suspense . . . superb and spellbinding.

1.1.6 Weasel Words

The weasel, charming animal that it is, attacks eggs in bird 
nests using a very particular method: it pierces them and 
sucks them, then leaves them there. The mama bird thinks 
she sees her egg, but it is only the shell emptied of its pre-
cious contents.

Weasel words do the same thing, but with propositions. 
Thus, one can be under the impression that a statement 
is full of rich content, but the presence of a little word has 
emptied it of substance. 

advertising relies on this strategy often; an attentive observ-
er will find a great number of incidences. Who hasn’t received 
an envelope marked, “You could have won $1,000,000”? 
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Here are a few other examples: 
a product can produce such and such effect. 
a product diminishes or augments something up to 

such and such level.
a product helps to . . .
a product contributes to . . .
a product is a component of . . .
a product makes you feel like . . .
a product is like . . .
a product is in some ways . . .
Some researchers say that . . .
research suggests that . . .
research tends to demonstrate . . .
It is claimed that . . .
a product is almost . . .
advertising, however, is hardly the only domain in 

which these weasel words are used. a critical thinker has 
to know how to recognize them right away in order not to 
misinterpret the message. at the same time, one must re-
member that, in certain cases, it is important to nuance 
one’s thinking. But that should not be confused with using 
weasel words in a conscious effort to deceive or mystify. 

1.1.7 Jargon and Pseudo-Expertise

it is sometimes necessary and altogether legitimate to use 
specialized vocabulary to express certain ideas clearly. one 
cannot, for example, seriously discuss quantum physics or 
Kant’s philosophy without making use of technical words 
and precise vocabulary that allow one to engage in an ex-
change about complex ideas. This vocabulary, which a neo-
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phyte doesn’t understand, serves to raise and clarify gen-
uine problems, and yet one can generally give interested 
neophytes some idea of the meaning of these concepts and 
of the issues that they raise. With that glimpse, they can 
decide if they want to advance and deepen their knowledge. 
Should this be the case, they will have to acquire both the 
specialized vocabulary and the totality of knowledge which 
corresponds to it. 

Yet one sometimes gets the impression that, far from 
revealing real problems, and allowing them to be studied 
and understood more clearly, vocabulary is used to make 
rather simple things artificially complicated, or to mask 
poor thinking. i concede that the dividing line between the 
first and second categories is not always easy to see—but it 
exists nonetheless. That which comprises the second cat-
egory is called jargon. 

There is a wide variety of jargon and many terms have 
been suggested for it. For example, lawyers’ jargon would 
be legalese; in fact, in the United States, there are groups 
that work to counter this juridical obscurantism and offer 
translations of legal documents into everyday language. 
education studies jargon is called educando; to my knowl-
edge no one has yet broached the Herculean task of trans-
lating those texts into language that is comprehensible to 
mortals. 

Here is an example of academic jargon. it is an excerpt 
from a sociology Ph.d. thesis defended recently at the Sor-
bonne by a well-known French astrologer. according to the 
experts who read it, the thesis was unbelievably vacuous, 
and was intended to be an attempt to introduce astrology 
into the university curriculum. 
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The crux and the heart of astrology, that mirror of 
the profound unicity of the universe, reminds us 
of the unus mundis of the ancients, in which the 
cosmos was considered to be a massive indivisible 
Whole. With the rationalism and its enlighten-
ment, a schism of the heart, soul, and spirit took 
place—a schism between reason and feeling. it 
was a socio-cultural schism that went hand in hand 
with the duality to which our Western culture is 
still wedded, despite the apparent paradigm shift of 
the past few years. . . .

However, a new paradigm is generating a growing 
interest in the stars, in spite of a residual rejection 
that endures and is basically linked to the confusion 
and elision of practices such as clairvoyance, tarot 
readings, and others. in light of our experience, a 
fundamental element of the outlook of any com-
prehensive sociology, whether Weberian or Sim-
melian, we wanted to privilege the phenomenon of 
the media, reflective as it is of the social, given our 
more than twenty years of experience in this area, 
within and beyond the Hexagon.... We have tried to 
analyze this de facto ambivalence between attrac-
tion and rejection; but also to define, by means of a 
social survey, what the epistemological situation of 
astrology is today. . . .

Such a dialogue [between scientists and astrolo-
gers] could only ever be established around a com-
plex thought, that which governs the New Scientific 
Spirit and also the astrological paradigm—think 
of a. Breton’s discussion of the multi-dialectical 

ShortCourse_text_Final_Nov07.ind42   42 12/6/07   4:04:40 PM



43

part one: Some Indispensable tools for Critical thinking

game that astrology necessitates. We have largely 
practiced that openness, that flexibility of spirit on 
an empirical plane, to the point of becoming mono-
maniacal—or rather, metanoic (Pareto).9 

The above passage is a perfect example of jargon and 
manages to condense into a few lines the worst imaginable 
contrivances: pseudo-wise terms used for no reason at all, 
and artificial references to concepts, theories, and presti-
gious authors. 

No doubt such jargon has many functions. Some per-
ceive it as a smokescreen intended to procure prestige for 
those who use it. Noam Chomsky sees it, at least in part, as 
a way for intellectuals to hide the vacuity of their work: 

intellectuals have a problem: they have to justify 
their existence. Now, there are few things about the 
world that are understood. most of the things that 
are understood, except perhaps for in certain areas 
of physics, can be explained with very simple words 
and in very short sentences. But if you do that, you 
don’t become famous, you don’t get a job, people 
don’t revere your writing. There’s a challenge there 
for intellectuals: to take what is rather simple and 
make it appear to be something very complicated 
and very profound. groups of intellectuals interact 
that way. They speak amongst each other, and the 
rest of the world is supposed to admire them, treat 
them with respect, etc. But translate what they are 
saying into simple language and you’ll often find 
either nothing at all or truisms, or absurdities.10
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learning to draw the line mentioned above, and thus to 
recognize jargon, is not always easy. in fact, it is a long-
term task that requires a great deal of knowledge, rigor, 
and modesty in the face of one’s own ignorance, as well as 
openness to new ideas. 

To conclude, i would like to call to mind the results of 
an amusing study11 that sought to demonstrate some of the 
effects of the recourse to jargon in the academic context. al-
though it is unique and does not allow for meaningful con-
clusions to be drawn, i will cite it here nonetheless, because 
it is one of the rare studies to try to deal with this topic.

at the beginning of the 1970s, dr. Fox gave a talk on 
three different occasions, entitled “mathematical Theory of 
games and its application in the Training of doctors.” He 
spoke in front of a total of fifty-five people, all highly educat-
ed: social workers, educators, administrators, psychologists, 
and psychiatrists. His exposition lasted an hour and was fol-
lowed by a half-hour-long discussion. Then a questionnaire 
was distributed to the audience to find out what those pres-
ent thought of the doctor’s presentation. all the participants 
found it clear and stimulating; none of them noticed that 
the talk was a mess of nonsense—which it was. 

dr. Fox was actually an actor. He looked very distin-
guished and spoke authoritatively and with conviction. But 
the text he spoke, which he had learned by heart and which 
had to do with a topic he knew absolutely nothing about, 
was laden with vague words, contradictions, bogus refer-
ences, knowledgeable references to concepts that had noth-
ing to do with the topic at hand, empty concepts, and so 
on. in short, it was nothing but hot air, contradictions, and 
pompous meaninglessness. 
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Those who pulled off the hoax—which calls to mind So-
kal’s12 a few years ago—formulated what they call the Fox 
hypothesis, according to which an unintelligible speech, 
if given by a legitimate source, will tend in spite of every-
thing else to be accepted as intelligible. a corollary of this 
idea is that using vocabulary that gives even the illusion of 
profundity and erudition can contribute to increasing the 
credibility of a message.

1.1.8 Defining
“There’s glory for you!”

“I don’t know what you mean by ‘glory,’” Alice said.
Humpty Dumpty smiled contemptuously. “Of course 

you don’t—till I tell you. I meant ‘there’s a nice knock-
down argument for you!’”

“But ‘glory’ doesn’t mean ‘a nice knock-down 
argument,’” Alice objected.

“When I use a word,” Humpty Dumpty said, in 
rather a scornful tone, “it means just what I choose it to 
mean—neither more not less.” 

“The question is,” said Alice, “whether you can 
make words mean so many different things.”

“The question is,” said Humpty Dumpty, “which is 
to be master—that’s all.”

—leWIS CarrOll, Through the Looking Glass

anyone who has ever been sucked into a discussion that got 
bogged down this way knows some arguments are actually 
misunderstandings based on the imprecision of a mean-
ing of a given word, or go on because each interlocutor has 
a different definition for one or more of the terms being 
used. obviously, in such cases, it is necessary to produce a 
definition on which everyone can agree. But defining is no 
small task. 
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The first temptation is to rely on the dictionary. Some-
times this is entirely legitimate. Nevertheless, it must be 
remembered that the dictionary often provides what are 
essentially a society’s conventions in relation to the use 
of words—conventions that are clarified through the use 
of synonyms. This is certainly not without value. For ex-
ample, if you don’t know what your interlocutor means by 
“quadruped,” the dictionary will provide you with a useful 
synonym which will enlighten you sufficiently to be able 
to continue the conversation: “a four-footed animal, esp. a 
four-footed mammal.” another example: if you don’t know 
what an author means by “dearborn,” a nineteenth-century 
english dictionary will tell you that at that time it was the 
name of a kind of covered wagon.

This type of definition, however—which is called lin-
guistic—is generally not what is required. Suppose that 
you were discussing whether a given practice were just: ap-
pealing to a dictionary to learn that “just” means “acting 
or done in accordance with what is morally right or fair” 
will not help you very much. You would immediately want 
to know what right or fair means, if that accordance is nec-
essary and why, and a thousand other things. if you were 
having a conversation with someone about whether the cre-
ations of Christo—who wrapped the reichstag in Berlin, 
the Pont Neuf in Paris, and Central Park in New York—are 
art or not, the linguistic definition of art would not help you 
very much.

These problems are not purely theoretical. on the con-
trary, they are vital and fraught with all kinds of conse-
quences. For example, it is difficult to define terms like 
terrorism, life, death, abortion, war, genocide, marriage, 

ShortCourse_text_Final_Nov07.ind46   46 12/6/07   4:04:42 PM



4�

part one: Some Indispensable tools for Critical thinking

poverty, theft, or drugs. Think for just a moment about 
the repercussions of using of one definition rather than 
another. 

in these cases, what has to be produced is called a con-
ceptual definition. in the West, we can say that philosophy 
was born, at least in part, of the desire to resolve problems 
related to conceptual definitions, the immense difficulty 
of formulating them, and their numerous consequences. 
Socrates’s name is still associated with all of this. He urged 
his contemporaries to adopt an approach that involved ar-
riving at a conceptual definition of a problematic term by 
way of induction, that is to say, through the examination of 
a particular case. This approach is still valuable; it is often 
advantageous to try to clarify the concepts we use in this 
way. What are the necessary and sufficient conditions that 
must be satisfied to be able to talk of terrorism? are these 
conditions found in every case that is currently understood 
to be terrorism? and if not, what needs to be revised, our 
use or our definition of the term? 

one old but useful way of proceeding is to look for the 
general type (genus) and the specific difference (differentia) 
of what we want to define. For example, imagine we want 
to define “bird.” The genus is animal; the specific differ-
ence is that by which birds—and they alone—differ from 
other animals (which we could say is having feathers). Try 
it with “drug”: you’ll see that the exercise is not as easy as 
it seems. Science and specialized knowledge often provide 
definitions that can be helpful to us. 

Undertaking such exercises in definition, some people 
appeal to etymology, the study of the roots of words. Here 
again, a warning is necessary: the origin of a word is not 
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necessarily illuminating, since the meaning it had yester-
day, in its original form, is not necessarily identical to the 
meaning it has in its new form. often it is even very dis-
tant, such that etymology tells us almost nothing at all. The 
word “role,” for example, comes from the medieval latin 
rotulus, which referred to a rolled parchment on which a 
text was written. That is not exactly a big help.

What could be called an “etymological fallacy” can some-
times be pushed quite a distance. Thus, partisans of a liberal 
conception of education have claimed that the word “edu-
cation” comes from “educere,” etymology that invites a con-
ception of education as an act of leading (induco) out of (ex) 
ignorance—which conforms to the liberal notion of educa-
tion. on the other side are those who favor a notion of educa-
tion understood as nourishing and, more broadly, furnishing 
the conditions necessary for a person’s development. They 
invoke a second etymological hypothesis, according to which 
“education” comes from “educare,” which means “nourish” 
or “raise.” and still others maintain that education is an in-
determinate concept and support their thesis with the very 
uncertainty of the etymology. You see that etymology, as illu-
minating as it sometimes is, cannot, in any instance, resolve 
problems of conceptual definition on its own.

Sometimes, we have to agree to a stipulative definition, 
that is to say a contextual definition. Concepts like “over-
weight” and “obese,” for example, belong to a continuum of 
excess weight: the line between normal weight, overweight, 
and obesity are drawn with the help of a body mass index, 
which provides a stipulative definition of those concepts. 

as for science, it often relies on two sorts of definitions, 
which are important to know. 
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First, operational definitions. These show the sequence 
of stages to follow in order to observe the concept that con-
stitutes the object of study. The recipe for a Black Forest 
cake is an operational definition of the concept of Black 
Forest cake. of course, the operational definitions used in 
science are much more complex.

Secondly, consider indexes. The approach involves a num-
ber of steps.13 Take concept X. We would begin by making 
ourselves an image representation of the concept: here in 
this phase, knowledge, sensitivity, and creativity come into 
play. The next step is the specification of the concept, in 
which we would clarify its dimensions. The third phase is 
when we would choose the indicators of those dimensions, 
the observable characteristics that make them visible. To 
finish, we would carry out a weighted synthesis of these 
dimensions according to a unique scale, which comes to 
constitute the index. To finish, i would note how easy it is to 
succumb to the temptation of reification, which grants a re-
ality and an autonomous existence to an index that is noth-
ing more than one possible or hypothetical construction. 
The intellectual Quotient (the infamous iQ) is just such an 
index; everyone knows how easily it can be reified. 

1.2 The Art of Mental Trickery and 
Manipulation: Some Everyday Fallacies14 

Consider the following propositions: 
all men are mortal.
Socrates is a man.
Therefore Socrates is mortal.
everyone knows this form of reasoning, which is called 
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syllogism. indeed, it has been repeated so often that Paul 
valéry once said jokingly that it was the syllogism, and not 
hemlock, that killed Socrates. 

aristotle is generally recognized as the inventor of for-
mal logic, or having drawn attention to this sort of reason-
ing, giving it a name and having done the first systematic 
study. Until the end of the nineteenth century, the logic 
that he developed was held to be the zenith and end point 
of the discipline. it was only through the work of twentieth-
century mathematicians and philosophers (notably gottlob 
Frege and Bertrand russell) that a more powerful (math-
ematical) logic was developed. 

What is logic? To find out, let’s go back to aristotle’s trea-
tise on logic (or Organon, which is to say, tool). in these texts, 
he studied reasoning with attention only to its form, inde-
pendent of its content—hence the epithet “formal” given to 
his logic. aristotle first codified the “laws of thinking”:

—The principle of identity: what is, is; a is a;
—The principle of contradiction: nothing can be both a 

and not a at the same time;
—The principle of the exclusion of the third: something is 

either a or not a—there is no third possibility.

Then he developed his theory of syllogism. Consider the 
following reasoning: 

all the officers in the NYPd have billy clubs. 
Peter is an officer in the NYPd. 
Therefore, Peter has a billy club. 
This reasoning—or syllogism, as aristotle says—has 

content (it is a matter of the NYPd, of Peter, and of billy 
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clubs), and something is affirmed about this content. This 
syllogism also has a form, and what’s more is it has a form 
that we can make obvious by making abstractions of the 
content. You will no doubt already have noticed that this 
syllogism has exactly the same form as the one that con-
cludes that Socrates is mortal. it is even easier to see if we 
use letters that function as conventional symbols to repre-
sent any content. The reasoning above speaks in terms of 
general classes: the New York Police department (a), the 
ownership of a billy club (B), and of an individual, Peter—
let’s call him X. it speaks of all the as and all the Bs, and of 
X, by establishing relationships between these classes and 
the individual. its structure is the following: 

all as are Bs. 
X is an a. 
Therefore X is a B.
if we consider the structure of this reasoning indepen-

dent of its content, we notice that it necessarily “works.” 
indeed, as soon as all as are Bs and X is an a, X also has to 
be a B. We can see it perfectly, for that matter, by drawing 
circles called venn diagrams, named after their inventor:
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The first and second propositions (all as are Bs, and X is 
an a) are what aristotle calls premises. From these prem-
ises, we can draw out with certainty a third proposition that 
follows from the first two: this is the conclusion (X is a B). 
The premises are the reasons we put forward to support our 
conclusion. in reasoning like this, the conclusion follows 
necessarily from the premises: we call this reasoning valid. 

a valid syllogism allows us to guarantee that if the prem-
ises are true, the conclusion will be also. From there, things 
get complicated rather quickly. aristotle described fourteen 
forms of valid syllogisms, which medieval logicians chris-
tened with latin names: Barbara, Celerant, and so on.

The important distinction between validity and truth 
has already been mentioned and must now be clarified. 
as we’ve seen, certain forms of reasoning guarantee that a 
valid conclusion follows necessarily from its premises. But 
that does not guarantee that the conclusion is true. let’s 
take up the same form again, but with new reasoning: 

all ostriches are elephants. 
This green frog is an ostrich. 
Therefore this green frog is an elephant. 
This syllogism is valid, but the conclusion is not true 

because the premises are not true. 
in thinking a little bit about these categories (validity and 

truth), you’ll see that there are four distinct possibilities: 

1. The reasoning is valid and the conclusion is true:
all men are mortal.
Socrates is a man.
Therefore Socrates is mortal.
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2. The conclusion is false but the reasoning is valid: 
all men are blue.
Socrates is a man.
Therefore Socrates is blue.

3. The conclusion is false and the reasoning is invalid:
Some men are blue.
Socrates is a man.
Therefore Socrates is blue.

4. The conclusion is true, but the reasoning is invalid:
Some men are mortal.
Socrates is a man.
Therefore Socrates is mortal.

if we want to ensure our intellectual self-defense, we 
gain something by practicing the art of detecting mental 
trickery and thus by knowing how to spot argumentation 
that does not stand up to scrutiny and that prompts wrong 
conclusions. We call an argument employing this sort of 
reasoning a sophism or fallacy—the difference being that 
a fallacy is committed in good faith, while a sophism is ad-
vanced in order to mislead. (Here, in conformity with com-
mon usage, we will refer to all invalid reasoning as fallacy, 
whether or not it is intentionally misleading.)

We can distinguish between formal and informal falla-
cies. The former are committed when the reasoning is inval-
id and so the conclusion does not follow from the premises. 
We will study those first. But there are also a great number 
of fallacies we call informal; it is mostly with these that we 
will be concerned. They rely on the properties of language, 
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on the way in which appeals to facts are made, and more 
generally, on certain characteristics of the premises invoked. 
These fallacies are common and it is absolutely necessary 
to know how to recognize them. But they are also more dif-
ficult to classify. many ways of classifying them have been 
proposed; it is not surprising, since there are multiple ways 
to make a mistake, and many of the mistakes could be sorted 
into more than one category. For these reasons, i will content 
myself with describing the informal fallacies that i consider 
to be most common. 

Why didn ’t 
you do the 

dishes?

As soon as I’m 
done with my sophism 

course, not only will I have 
convinced you I did them, but 
         you’ll also be persuaded 

               that it was your 
                turn to do 

             them.
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1.2.1 Formal Fallacies

To begin with, we will examine three causes of invalid rea-
soning. in each case, the reasoning does not guarantee, by 
virtue of its form alone, the preservation of the (eventual) 
truth of the premises.

InCOnSIStenCy

an essential property of any valid argument is that it does 
not contain a contradiction: it is then called consistent. as 
soon as you can find a contradiction in an argument, you 
know it is invalid because it is inconsistent. Here is an ex-
ample of inconsistent reasoning: 

Baltimore is 40 miles from Washington, dC.
New York is 200 miles from Washington, dC.
So Washington, dC, is closer to New York than to 

Baltimore.

Note that the fact that this argument is invalid does not 
tell us that the conclusion put forward is false: its truth or 
falsity is a question for geographers and is of no interest to 
the logician, who is concerned only with the form of the 
reasoning, not with its content. a shrewd eye will have 
little trouble finding inconsistencies in reasoning all over 
the place. Here are two examples that you have doubtlessly 
come across before: 

People should not be offered social assistance; a market 
economy requires that each person take care of him or her-
self. and: agribusiness companies have to be subsidized, be-
cause without subsidies, the companies would not survive. 
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the affIrmatIOn Of the COnSeQuent

The form of this fallacy is as follows: 
if P, then Q.
Q.
Therefore, P.

Here, even if the two premises are true, the conclusion is 
not necessarily so. This conclusion is called a non-sequitur. 
Here is an example: 

if you are a police officer, you own a billy club.
You own a billy club.
Therefore you are a police officer.

You see that the premises do not guarantee the conclu-
sion. a person could well own a billy club without being a 
police officer, and the fact of being a police officer does not 
exhaust the reasons for which one might own a billy club. 

Here is another example: 
if it rains, the sidewalk is wet.
The sidewalk is wet.
Therefore it is raining.

We know perfectly well that there could be a great num-
ber of other explanations for the sidewalk being wet. There-
fore, the fact that it is does not guarantee that it is raining. 
Consider the following example:

if the fundamental structures of a society are just, its 
citizens do not rebel.

The citizens of our society do not rebel.
Therefore, the fundamental structures of our society are 

just.
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The affirmation of the consequent fallacy is particularly 
pernicious because it is difficult to detect, for two main rea-
sons. First, it is rarely presented in such a way that its form 
is explicitly evident, as in the preceding examples. more 
often, you’ll get something like this:

all impartial observers and all credible theorists 
hold that when the basic structures of a society are 
fair, citizens conform to them of their own will. 
The fact that citizens in our societies do not rebel 
thus constitutes a powerful and convincing proof 
of the justice of our basic institutions, and all our 
so-called revolutionaries would be wise to think 
about that carefully.

The second reason spotting this fallacy is difficult is that 
it bears a superficial resemblance to an altogether valid rea-
soning called modus ponens, which has the following form: 

if P, then Q.
P.
Therefore Q.

For example:
if the fundamental structures of a society are just, citi-

zens do not rebel.
The fundamental structures of our society are just.
Therefore, the citizens do not rebel.

the negatIng anteCedent 

This fallacy has the following form: 
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if P, then Q.
Not P.
So not Q.

Here again, the condition (if P) is wrongly accepted as 
the necessary and sufficient condition for Q. To get a better 
understanding of why it does not work, consider the follow-
ing example: 

if i am in london, i am in england.
i am not in london.
Therefore, i am not in england.

it goes without saying that there are many places other 
than london in which one can find oneself and still be in 
england. This time, as well, the difficulty of spotting the 
fallacy has to do with the fact that it resembles another al-
together valid form of reasoning called the negating conse-
quent or modus tollens. This time we have

if P, then Q.
Not Q.
Therefore not P.

let’s take up the same example: 
if i am in london, i am in england.
i am not in england.
Therefore i am not in london.
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1.2.2 Informal Fallacies

the falSe dIlemma

one of the most useful strategies in the repertoire of all 
good magicians is to “force” a choice. The magician invites 
you to choose something, for example a card from a deck. 
You do so with the certainty of having freely selected your 
card. Yet the conditions of this choice, set up by the ma-
gician, are such that he knew beforehand which card you 
would choose; so we can say that your choice was forced. at 
this stage, you can imagine that there is nothing easier for 
the magician than to pretend to find or guess your card.

We can say that on the plane of mental trickery, the false 
dilemma, the fallacy to which we will now turn, is basically 
the equivalent of a magician’s forced choice. 

a real dilemma arises when we are faced with an alter-
native and two choices—only two—are offered us. Because 
we have as good reasons to want to opt for one as for the 
other, we are undecided. a false dilemma arises when we 
allow ourselves to be convinced that we have to choose be-
tween two and only two mutually-exclusive options, when 
that is untrue. generally, when this rhetorical strategy is 
used, one of the options is unacceptable and repulsive, while 
the other is the one the manipulator wants us to choose. 
Whoever succumbs to this trap has thus made a choice that 
is forced, and as such, of little value. Placed before a false 
dilemma, the critical thinker should react by pointing out 
that between a and Z, there are a great variety of other 
options (B, C, d, and so forth). Here are a few examples of 
common false dilemmas:

—either medicine can explain how ms. X was cured, or 
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it is a miracle. medicine can’t explain how she was cured. 
Therefore, it is a miracle. 

—if we don’t reduce public spending, our economy will 
collapse.

—america: love it or leave it.
—The universe could not have been created from noth-

ing, so it must have been created by an intelligent life force.
of course it is possible, using the same process, to cre-

ate trilemmas, quadrilemmas, and so forth. each time, it 
is claimed (falsely) that the list of enumerated options is 
complete, and that one and only one acceptable option is 
hidden in that list. 

The human tendency to prefer simple analyses and de-
scriptions to complex and nuanced ones is widespread. This 
no doubt explains part of the success of false dilemmas. 
Whatever it is, no manipulator has failed to notice what 
can be gotten out of them. it is so much easier to think 
you have to choose between fighting terrorism by bombing 
country X or watching Western civilization collapse than 
it is to consent to the long and complex analyses that re-
quire a serious and lucid examination of the many issues 
at play. Kahane15 suggested that the false-dilemma strategy 
combined with the straw-man fallacy (which we will look 
at further on) is among those that politicians use most fre-
quently. The pattern of argument is as follows: the position 
of the politician’s adversary is caricatured and rendered 
grotesque; then the politician’s own position is presented 
as the only other possible option. Finally, the conclusion 
that the proposed policy is the only reasonable one is either 
stated explicitly or affirmed implicitly. 

The moral of all this? if we are presented with a dilemma, 
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we have to make sure that it is a real dilemma before jump-
ing to a conclusion (or before concluding that it is impossible 
to choose). To do so, it is crucial to remember that between 
black and white there are often many shades of gray. in other 
words, the best antidote to false dilemmas is a bit of imagina-
tion, which often suffices to establish that we weren’t present-
ed all the available choices in a correct and exhaustive way. 

haSty generalIZatIOn
All generalizations are false, 

including this one. 

—marK TWaiN

as its name suggests, this fallacy consists of generalizing 
too quickly and drawing conclusions about a given group 
based on a number of cases that is too small. The cases ap-
pealed to can be related to the conclusion put forward, but 
their advocates attempt to propose a rule from an exception. 
in everyday life, this fallacy often takes the shape of an an-
ecdotal argument, that is to say an argument that invokes 
a personal experience to support a line of reasoning. “all 
bosses are unscrupulous. i know; i know a lot of them,” is 
a hasty generalization, just like “acupuncture works; my 
brother stopped smoking by seeing an acupuncturist.”

all the same, it is necessary and desirable to be able to 
draw conclusions about a group on the basis of a limited 
number of subjects from that group. indeed, we want to be 
able to support general conclusions even if it is impossible to 
observe every case, or unfeasible to observe a large number 
of cases. in fact, we want to be able to draw general conclu-
sions from specific cases by means of deductive reasoning. 

The art of drawing such conclusions in a legitimate way 
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has become a branch of mathematics, and of statistics more 
precisely, called sampling and statistical inference theory. 
We will deal with it in the next chapter. its study is the best 
antidote to hasty generalization. in any case, the critical 
thinker remains skeptical when faced with generalizations, 
and, before accepting them, asks whether or not the sample 
invoked is sufficient and representative. 

the red herrIng

They say that in the South, escaping prisoners used to leave 
red herring behind them to distract the dogs and turn them 
off their trail. The same principle is applied in this fallacy 
we are now studying, which owes its name to this old prac-
tice. The goal of the strategy is indeed to lead you to deal 
with a topic other than the one being discussed—to make 
sure that you start down a new trail, having forgotten the 
path you were pursuing.

Children can be first-rate at this game: 
—don’t play with that sharp stick; you could hurt 

yourself.
—it’s not a stick, dad. it’s a light saber. 
Some adults also know how to play red herring very well, 

too. imagine a discussion on global warming, where the 
reality of the phenomenon is being debated. one of the par-
ticipants speaks: “What you have to worry about is a gov-
ernment that is far too prone to regulating the economy, 
and those armies of bureaucrats that churn out laws and 
rules that keep people from being decently employed and 
being able to support their families.” it stinks a lot like fish, 
don’t you think? 
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Using the red herring is an art form, and practicing it 
with talent is not something everyone can do. indeed, to 
work, the herring must be chosen carefully to present some 
interest in and of itself, while also giving the impression of 
really having something to do with the subject from which 
it is supposed to distract. it is absolutely necessary to satisfy 
these two conditions if one wants the victims to follow the 
wrong path for long enough, without noticing that they’ve 
been duped. When put into action properly, this strategy is 
particularly effective at sabotaging a debate for which only 
a limited and therefore precious period of time has been 
set aside. 

let’s imagine a debate that deals with freedom of expres-
sion. an ill-intentioned participant could throw herself into 
a long digression about the internet. She could recount its 
history, explain how it works, describe its characteristics, 
without ever getting to the issue of freedom of expression. 
at the point at which the other participants notice, the time 
left for the rest of the debate will have diminished consider-
ably—if it has not run out altogether.

Critical thinkers guard against the nefarious effects of 
the red herring by remaining vigilant and by making sure 
that they don’t lose sight of the subject they are discussing, 
or the questions or problems with which they are dealing.

the ad hOmInem argument 

This latin expression literally means “argument against 
the person” and refers to one of the most widespread and 
most effective fallacies. Happily, it is also one of the easiest 
to spot, as we will discover. 
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The argumentum ad hominem (or more briefly the ad ho-
minem) involves an attack on the person putting forward 
an idea or an argument rather than on the idea or the ar-
gument in and of itself. it is an attempt to divert attention 
away from the proposal that is up for debate toward specific 
characteristics of the person who advanced it. 

often, an ad hominem insinuates that there is a connec-
tion between the character traits of a person and the ideas 
or arguments that the person is putting forward; it is an 
attempt to discredit a proposition by discrediting the per-
son who articulates it. it involves pointing out character-
istics of the person being attacked that the audience, real 
or assumed, will tend to perceive negatively, and then con-
cluding that because of these negative traits, the person’s 
arguments and ideas, especially those which were the ob-
ject of discussion, are also toxic.

You can see that recourse to the ad hominem is highly 
contextual and that sophists’ ability lies in their capacity to 
adjust their aim—that is, their personal attacks—to their au-
dience. in certain contexts, the word “communist” is enough 
to poison an entire conversation, while in other contexts, it is 
a mark of purity. depending on the situation, words describ-
ing nationality, sexual orientation, gender, religion, and so 
on, can all be used to attack (or to praise) a person. 

a short example will help to better elucidate the concept. 
let’s suppose that in the course of a discussion between 
leftists, someone puts forward as plausible and pertinent 
an idea of milton Friedman’s, the monetarist economist. 
Then suppose that the immediate response is that Fried-
man is a right- wing economist and that therefore, the idea 
does not merit any consideration—instead of an attempt to 
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understand and eventually refute the idea in question. That 
is an ad hominem.

it is worth noting that it is sometimes legitimate and 
reasonable to cast doubt on a proposition, or even to con-
sider it implausible, because of the character traits of the 
person putting it forward. For example, it is quite under-
standable for a policeman not to take seriously the com-
plaint of mr. glenn when he claims, for the eighth time in 
three months, to have been kidnapped by extraterrestrials. 
The same is true of circumstances in which traits having 
to do with a person’s credibility can and must be seriously 
considered and evaluated. during court testimony, for ex-
ample, it is very useful to know if the witness who saw the 
car run the red light is color blind or not, and the lawyer 
who seeks to find out is not committing an ad hominem. 
But in both these cases, the connection between the person 
and his or her ideas is pertinent and deserves to be taken 
into account. When an ad hominem is committed, this per-
tinent link does not exist. 

Note, too, that it is necessary to distinguish the ad homi-
nem from the accusation of hypocrisy (or tu quoque, liter-
ally, “you also”). Though an argument is not invalidated by 
the character traits of the person by whom it is made, it is 
possible that this person doesn’t practice the truth she pro-
claims. in this case, one could say that the person’s practice 
is inconsistent with her theory or that she is hypocritical.

To spot an ad hominem requires that one use one’s judg-
ment. The basic principle is as follows: ideas or arguments 
have value in and of themselves. They can’t be refuted sim-
ply by attacking the messenger. 
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the aPPeal tO authOrIty
napoleon: Giuseppe, what will we do with this soldier? 

Everything he is telling us is ridiculous.
giuseppe: Your Excellence, make him a General: 

everything he says will be perfectly sensible. 

it is impossible for us to be experts at everything. This is 
understandable and inevitable, given the paucity of time 
available to us, our tastes, and our individual aptitudes. So 
we must often consult and rely on authorities with regard 
to a wide variety of topics. We do this reasonably if

—the authority we consult possesses the expertise nec-
essary to come to a decision;

—we have no reason to think the person will not tell us 
the truth;

—we don’t have the time, the desire, or the ability neces-
sary to find and to understand for ourselves the information 
or the opinion about which we are consulting the expert. 

even when it is reasonable to rely on expert opinions, it 
is healthy to preserve at least a small dose of skepticism. 
after all, experts sometimes contradict each other or have 
divergent opinions, make mistakes, or reason badly. 

There are at least three possible cases, however, in which 
an appeal to authority is fallacious and demands the great-
est suspicion. The first is that in which the presumed 
expertise proves to be questionable or weak, for example 
when the domain of knowledge to which an appeal is made 
either does not exist or else does not authorize the assur-
ance with which the expert states a position. The second is 
when the expert has vested interests in the topic he or she 
is addressing. at that point, it is reasonable to think that 
these interests are orienting or, more radically, driving his 
or her judgment. Finally, the third arises when the expert 
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speaks on a subject other than that in which he or she has 
legitimate knowledge. 

in all these cases, the appeal to authority is a fallacy and 
one must be suspicious—while reminding oneself that the 
expert’s opinion might be true all the same. it is very dif-
ficult to exercise this legitimate wariness, so much does the 
attractiveness of expertise confer an aura of respectability 
on experts’ words even when it is unmerited. That’s what 
makes this fallacy so pernicious.

let’s consider the first of the three cases we outlined 
above: that in which the expert does not have the knowledge 
to authorize her to speak as she does. immediately, all the 
areas in which it is unreasonable to think expertise exists 
come to mind. it was Socrates who pointed it out first: we 
would be wary, and with reason, of purported professors of 
goodness, experts in kindness, schools of generosity, and 
so on. So think of all those instances in which there simply 
is no consensus amongst the experts, and in which calling 
on one of them to decide a debate is fallacious. This is what 
is happening when, say, one argues that utilitarianism has 
provided a definitive resolution to a moral dilemma. 

The most sensitive cases are always those in which a 
field of knowledge exists, but where it doesn’t allow for the 
purported conclusion to be drawn. many economic news 
commentators who are pervasive in the media provide us 
with perfect examples. The uncertainty of economic sci-
ence, on the one hand, and the fact that economic decisions 
are necessarily value-based political and social decisions, 
on the other, should prohibit these people from speaking 
as they sometimes do, committing the fallacy of appeal to 
authority. 
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let’s broach the second case. Here, the expert has an in-
terest in the subject about which she is speaking, and this 
interest—often financial in nature—distorts or determines 
her conclusion. alas, there are many examples of this. To-
bacco companies suggested to researchers that in return 
for financial remuneration, they should make public an-
nouncements, supported by pseudo-research, that tobacco 
is not carcinogenic or even bad for your health. These com-
panies found researchers willing to sell their expertise for a 
song. Public relations firms, businesses, and other interest 
groups sometimes set up so-called research groups meant 
to promote their ideas and their interests by giving them 
the aura of respectability and objectivity that science con-
fers. This category could be expanded to include all forms 
of appeal to authority; it would then include far more than 
just knowledge. This is well understood by advertisers who 
appeal to famous, wealthy, and powerful people to promote 
their products. 

in the third and last case, the expert, perhaps in good 
faith, makes statements on a subject other than that about 
which she has legitimate expertise. in spite of the expert’s 
good faith, her audience will tend to attribute an authority 
to her words that they do not possess. That’s what happens 
when the Nobel Prize winner in medicine makes a public 
statement about a question of ethics. in a similar sense, 
einstein was certainly an important physicist, but that does 
not mean that his political opinions were necessarily any 
better than anyone else’s.

in this case too, the category can be extended to cover 
all those instances in which public personalities, stars, and 
the rich and famous are invited to speak on a range of so-
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cial, political, or economic questions about which they too 
often know nothing. 

proverbs and popular Wisdom

Popular wisdom is often expressed in proverbs, which are short and incisive 
formulas that justify a decision or a behavior. But you have to be wary 
of reasoning based on proverbs, which is generally of no value. Moreover, 
it is amusing to notice how frequently common proverbs contradict one 
another. If you find one that affirms one thing, you will easily find another 
that says exactly the opposite. For example: “Absence makes the heart 
grow fonder.” But the same popular wisdom also maintains the reverse: 
“Out of sight, out of mind.” “Look before you leap” is well known, but 
so is another proverb: “He who hesitates is lost.” “Do unto others as you 
would have others do unto you,” of course; but, “Nice guys finish last.” In 
short, depending on the circumstances, the popular wisdom could be used 
to justify two diametrically opposed situations.

the CIrCular argument (Or PetItIO PrInCIPII)

as the name suggests, this is a fallacy of circular reasoning, 
in which the premise already presumes what the conclu-
sion seeks to establish. This maneuver is also sometimes 
known as “begging the question.”

The following exchange is a simple but widespread 
example:

—god exists, because the Bible says so.
—and why should we believe the Bible?
—Why, because it is the word of god!
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To borrow an image used by Bertrand russell in a dif-
ferent context, this way of arguing has all the advantages of 
theft over honest toil. We can guard against this fallacy by 
distinguishing premises from conclusions. 

POSt hOC ergO PrOCter hOC

This latin expression means “after this, therefore because of 
this” and once again, it is a very widespread fallacy. it’s the 
one that superstitious people commit. “i won at the casino 
when i was wearing these clothes,” says the gambler, “so i 
will wear the same clothes every time i go back to the casi-
no.” Since the win follows the fact of wearing certain clothes, 
he falsely designates the clothes as the cause of the win. 

Sometimes, the fallacy is subtler and harder to pick out. 
Science, of course, appeals to causal relationships, but in 
science an event is not said to cause another simply be-
cause it precedes it. above all, remember that the mere 
fact that an event precedes (or is correlated with) another 
does not make it the cause of the second. Correlation and 
causality should not be confounded; indeed, this is one of 
the first things statistics teaches, as we’ll see in the next 
chapter. in a hospital, the presence of individuals called 
doctors is strongly correlated with that of individuals 
called patients, but this doesn’t mean that doctors are the 
cause of illness.

establishing legitimate causal relationships is one of the 
major aims of empirical and experimental science, which 
deploys many methods in order to guard against the post 
hoc ergo procter hoc fallacy. We’ll come back to this difficult 
but important question later. 
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ad POPulum
Everybody else is doing it, 

so why can’t we? 

—THe CraNBerrieS

And if everyone else went 
and jumped in the lake, 

would you do it too? 

—aNoNYmoUS PareNT

The latin name for this fallacy simply means “(to appeal) to 
the crowd,” because it consists of an appeal to its authority. 
of course, the fact that everyone thinks something, does 
something, or believes something isn’t in and of itself suf-
ficient to argue that it is right, good, or true. Nonetheless, 
the ad populum remains one of advertisers’ favorite falla-
cies: they affirm that something is just, good, pretty, desir-
able, etc., because that’s everyone’s opinion.

—drink X, the bestselling beer in the US!
—Car Y: N millions of drivers can’t be wrong.
—The Pepsi generation.

a well-known variation appeals to tradition to conclude 
(wrongly) that, since it has always been done in such and 
such a way, that it must be the right way to do it. 

—No society has ever legalized same-sex marriage, so 
ours should not. 

—in every society, astrology has been practiced, and 
people of all classes have relied on it. 

obviously, everyone can be mistaken, including the tra-
dition. So the tradition and its teachings have to be evalu-
ated on their own merit, and we have to ask if they remain 
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valid and true today, given our knowledge, our values, and 
so forth. 

The appeal to the crowd and to tradition are efficient strat-
egies and for that reason they are valued by manipulators. 
indeed, they have the advantage of flattering the most con-
formist—and therefore the most common—of convictions, 
and can therefore be used without much risk in the major-
ity of places. in its most extreme—and dangerous—form, 
this sort of fallacy becomes a call to populist passion, and as 
such, can even be used to evoke hatred and fanaticism.

fallaCy Of COmPOSItIOn and 
 fallaCy Of dIVISIOn

Why do the white sheep eat more than the black sheep?
Because there are more of them.

—CHildreN’S riddle

The fallacies of composition and division are usually stud-
ied together because they are both erroneous ways of rea-
soning about parts and the whole. 

The fallacy of composition affirms of a whole what is 
true of one of its parts, without offering any justification 
other than that the part belongs to the whole. The fallacy of 
division does just the opposite: it affirms that what is true 
of the whole must necessarily be true of the parts, again 
without offering any justification except that the parts are 
part of the whole. in both cases, the problem is that the rea-
son is insufficient because the whole possesses properties 
that the parts do not necessarily. 

Here again, this fallacy is misleading because it resem-
bles a legitimate form of reasoning, where the conclusion 
that the whole must resemble its parts and vice versa is 
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based on good reasons. So it is important to pay careful at-
tention each time we reason from the part to the whole and 
the whole to the part. We have to examine the merit of the 
arguments and remember that the simple fact that a part 
belongs to a whole does not guarantee that what is true of 
one will be true of the other. 

Here are some examples: 
—1 and 3 are odd; the outcome of adding them will 

therefore be an odd number.
—Consuming sodium and consuming chloride is dan-

gerous for humans. Therefore, consuming sodium chlo-
ride is dangerous.

—a horse drinks much more water each day than a hu-
man being. Horses must therefore consume much more 
water than humans.

—each of these different flowers is fabulous; by assem-
bling them we’ll create a marvelous bouquet. 

—This rose is red. The atoms which constitute the rose 
are therefore red. 

—atoms are colorless. This rose is therefore colorless.
—Here are the twenty best hockey players; together they 

will form the best team. 
—The first violin of the best symphony orchestra in the 

world is the best first violin in the world. 
—“How can one love one’s country without loving its 

people?” (ronald reagan)
—“as is the case within the general framework of global-

ization, it’s mexico, the poorest of the three countries united 
by NaFTa, that most desires to solidify North american ties. 
indeed, living in the southern part of the continent there are 
100 million human beings whose standard of living is five 
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times less than that of Canadians, and six times less than 
that of US americans, and who hold on with all their might 
to the dream that they will one day rise to their northern 
neighbors’ level of prosperity.16 

the aPPeal tO IgnOranCe  
(Or argumentum ad IgnOrantIam)

When, in spite of all our efforts to get them, we do not have 
all the pertinent facts and the good reasons that would al-
low us to judge a proposition, the most rational solution is 
not to draw a conclusion.

We commit the argumentum ad ignorantiam when, in 
the absence of pertinent facts and good reasons, we never-
theless decide whether the proposition up for examination 
is true or false. 

This fallacy can take two forms. The first involves con-
cluding that an affirmation must be true since it can’t be 
demonstrated that it is wrong. The second leads us to con-
clude that because we can’t prove that it is true, an affirma-
tion must be wrong.

a medieval legend provides us with an amusing ex-
ample.17 a religious sect possessed a statue with a strange 
property. once a year, on a specific date, the members 
of the sect would meet and, eyes lowered, pray before it. 
The statue would then fall to its knees and weep. if a sin-
gle member of the sect looked at it, however, the statue 
would remain immobile. When the obvious objection 
was raised by non-believers, the members of the sect re-
sponded with a superb and exemplary ad ignorantiam: the 
fact that the statue is immobile when it is being looked 
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at does not prove that it does not kneel and cry when no 
one is looking. 

Here is another example. it would have greatly under-
mined the glory and the divinity of the Pharaoh to put into 
writing or keep alive the memory of the fact that Jewish 
slaves managed to flee egypt. That is why only the Bible 
talks about it and why there is no other trace of the event, 
whether archaeological, historical, or otherwise. 

We don’t always recognize these fallacies easily, however, 
maybe especially when we are the ones committing them. 
it is as if we have a greater epistemological tolerance when 
we are considering our own favorite beliefs. Then we are 
tempted to say that the fact that they cannot be determined 
to be wrong is proof of their worth—or vice versa. For ex-
ample, someone who believes in extraterrestrials will say 
sententiously: “after all, no one has ever proved that they 
don’t exist. So there must be something true about it.” in 
the sphere of parapsychology, these fallacies are legion. “No 
one has been able to demonstrate that X cheated during the 
clairvoyance sessions—so he must have a gift.” during the 
infamous mcCarthy hearings, it was blithely maintained 
that if the FBi did not have any data indicating that a per-
son was not a communist, the person must indeed be one. 

another reason that explains why it is so hard to detect 
the ad ignorantiam is that there are a good number of cases 
where it is perfectly legitimate to draw conclusions on the 
basis of a thing’s absence. For example, if the results of reli-
able tests show that there is no cholesterol in your blood, it is 
reasonable to conclude that there is none. it is worth noting 
that the absence of cholesterol during such a test provides the 
relevant facts and good reasons to support this conclusion. 
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the SlIPPery SlOPe
For want of the nail the shoe was lost.
For want of a shoe the horse was lost. 
For want of a horse the rider was lost.
For want of a rider the battle was lost.

For want of a battle the kingdom was lost.
And all for the want of a horseshoe nail. 

—NUrSerY rHYme

As soon as Tongking falls, all the barriers from here to the Suez fall. 

—FreNCH geNeral JeaN de laTTre de TaSSigUY, 1951 

The slippery slope is known as fallacy of diversion, because 
it distracts our attention from the subject under discussion 
and leads us to a consideration of something else—in this 
instance, a whole series of undesirable effects said to ensue 
from a starting point that our interlocutor in the exchange 
is defending. The fallacious reasoning here is that if we 
accept a, the point of departure advocated by our interlocu-
tor, B will follow, then C, then d, and so forth, from un-
desirable consequence to undesirable consequence, until 
something particularly terrible happens. The argument, of 
course, aims to prove that we should not accept a. it can 
also be formulated by starting with an undesirable conse-
quence instead of by finishing with one, and tracing it back 
to the point of departure advocated by the interlocutor. For 
example, in the United States, some say that if people ac-
cept gun control laws, then laws regulating something else 
will be implemented, and then something else, and soon 
americans will find themselves living under a totalitarian 
regime. in doing so they are enjoying a little ride down the 
slippery slope. 

The slippery slope draws a substantial part of its effect 
from the fact that the victims don’t notice the weakness 
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of each link in the chain, and that it is unreasonable to 
conclude that one leads to the other. Thus, since nothing 
guarantees the reliability of any link in the chain, neither is 
there anything to guarantee that if we accept a, all the rest 
will follow. So there are far from being any guarantees that 
the loss of the nail will result in the loss the kingdom. 

Nonetheless, a form of the slippery slope fallacy called 
the domino effect was the basis of a part of US foreign pol-
icy during the second half of the twentieth century. it was 
held that if a left government took power in a given coun-
try, all the surrounding countries would go left also. 

the SmOke SCreen
Incomprehensible jargon is the hallmark of a profession. 

—KiNgmaN BreWSTer, Jr.

are you losing a debate? is your adversary getting the bet-
ter of you? are her facts relevant, solid, well established? 
are her arguments valid? don’t worry; all is not lost. There 
is still one trick to use: launch a smoke screen. deploy it 
properly and all of your inconvenient adversary’s beautiful 
arguments will disappear with her precious facts and all 
your troubles. To do so, nothing is as valuable as the use of 
the jargon discussed above; the example cited there could 
be cited here, too. 

the StraW man

if you can’t beat a given argument, it may be possible to 
achieve victory with a weaker version of the same reason-
ing. it will be even easier if we create the weakened ver-
sion ourselves in such a way to guarantee that it will be 
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demolished. Such is, in essence, the strategy at work in the 
fallacy known as the straw man. it takes its name from the 
ancient soldier’s custom of training for combat against a 
dummy made of straw.

Here is an example in which the second interlocutor 
erects a straw man argument: 

—abortion is morally condemnable, because it 
means the death of a human being. a fetus has the 
right to life, as much as a child who has already 
been born has the right to life. Well before birth, 
the fetus actually possesses most of the properties 
that make him an entire human being; very early, 
he even kicks his mother.
—The cow also kicks and that does not make it a hu-
man being. if we follow your argument, we would 
have to stop eating beef. The fetus is no more human 
than a cow and abortion is morally permissible.

The soldier’s dummy is easily recognized as made of straw. 
But when we resort to the straw man in the course of arguing, 
we often believe it to be our true adversary and we convince 
ourselves that in beating the straw figure we have defeated 
our adversary. in such cases, the ruse is turned back on the 
person who committed it. We have to be as vigilant against 
having it committed against us as committing it ourselves. 
To do so, we have to keep in mind the principle of charity 
according to which we must present the ideas we are contest-
ing in the most favorable light. victories won in debate lose 
their value and their importance in proportion to the lack of 
respect demonstrated for this fundamental principle. 
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the aPPeal tO PIty  
(Or argumentum ad mISerICOrdIam)

This fallacy consists of appealing to particular circum-
stances that will elicit sympathy for a cause or a person, 
and insinuating that because of these circumstances, the 
usual criteria of evaluation do not apply—or at least do not 
apply with their usual rigor.

Here are some examples: 

—The pressure that X endured was such that you can 
understand why he finally did such a thing. 

—Before criticizing the President, think about how dif-
ficult his job is: he has to . . . 

of course, it is sometimes legitimate to appeal to partic-
ular circumstances and sometimes these inevitably evoke 
sympathy. The fallacy of the appeal to pity arises when we 
invoke these circumstances illegitimately, in such a way 
as to provoke a sympathy that should not factor into our 
judgment. 

the aPPeal tO fear

This fallacy is committed when we create fear, whether with 
threats or by other means, in order to put forward a posi-
tion. instead of taking the subject under discussion into 
consideration and weighing the arguments put forward, 
we instead steer the discussion toward the consequences 
of adopting such a position, and make people think that 
for one reason or another, they would be disastrous for the 
interlocutor holding the position. 
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The threat does not have to be explicit; it can even be 
imperceptible to all but the parties involved. That is exactly 
what makes this fallacy hard to detect. We all have fears, 
and sometimes they are deeply rooted in us. The dema-
gogues know it, and they profit from it by using the fallacy 
of appeal to fear. Here are some examples of this fallacy: 

—infidel! You will wind up in hell!
—These activists threaten our way of life, our val-
ues, and our security. 
—You are opposed to the death penalty, but you will 
change your mind the day that you or your children 
are victims of one of the criminals you saved from 
the electric chair. 
—Professor, if you fail me on this exam, i will have 
to retake it in the summer. i don’t think that my 
father, your dean, would like that very much. 
—You should not say such things in public; if the 
rector were to hear of it, it could be costly for you.
—mr. director, i am convinced that your journal-
ists know that this story about defective tires that 
caused a few peoples’ deaths does not deserve to 
be dwelt on any longer. By the way, we have to find 
time to meet soon to discuss our annual promo-
tion campaign; we always buy so much advertising 
space in your paper.
—You are a reasonable person and you will agree 
that you do not have the money to face an intermi-
nable trial. 
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the falSe analOgy                  

We often think with the assistance of analogies, that is, 
by comparing two things—most often one that is known 
and another that is less so. This sort of reasoning is often 
useful and illuminating. For example, at the beginning of 
the research on atoms, these new objects in physics were 
represented as mini-solar systems. The analogy is certainly 
imperfect, but it nonetheless permitted us to understand 
certain properties of that which was less known (the atom) 
on the basis of something that was much better understood 
(the solar system).

But there are cases in which a false analogy can lead 
us to think erroneously about the very thing we want it to 
help us understand. Because thinking by analogy is both 
common and useful, it is sometimes difficult to uncover 
false analogies. We become able to do so by asking if the 
similarities and differences between the two objects up for 
comparison are important or if, on the contrary, they are 
insignificant. The fallacious or non-fallacious character of 
the analogy then jumps out at us. Here are some examples 
that will allow you to exercise your judiciousness. ask your-
self, for each of these examples, if the suggested analogy is 
legitimate or not.

—“How can we maintain that fixing prices is a 
crime when business people do it, but a public good 
when the government does it?” (ayn rand)
—Nature itself teaches us that the strongest sur-
vive: that’s why we should legalize and systemati-
cally practice euthanasia. 
—rain and erosion end up overcoming even the 
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highest mountain peaks, and time and patience 
will overcome all our problems.
—a school is a small business where the salaries 
are the marks given to the students. 
—Being against the Free Trade area of the ameri-
cas is like being against the weather. 
—The republicans have undertaken important 
reforms. re-elect them; you don’t switch horses in 
the middle of the race. 
—You can no more force a child to learn than force 
a horse to drink. You can only bring him water.
—it is time to be finished with this social cancer. 

the SuPPreSSIOn Of releVant data
He who knows only his own side of the case, 

knows little of that. His reasons may be good, 
and no one may have been able to refute them. 

But if he is equally unable to refute the reasons on 
the opposite side; if he does not so much as know 

what they are, he has no ground for 
preferring either opinion.

—JoHN STUarT mill

This fallacy is one of the most difficult to detect, because, by 
definition, it involves the obfuscation of data related to the 
conclusion being defended in an argument. reasoning is 
always stronger when all the relevant facts have been taken 
into account. But whether voluntarily or not, it sometimes 
happens that certain pertinent facts are forgotten.

This fallacy can be intentional: for example, advertise-
ments don’t specify that competing products are just as 
effective as the products they are praising when they tell 
us that no product is more effective. But it can also be un-
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intentional and linked to our propensity not to seek, see, 
or remember examples other than those that confirm our 
preferred hypotheses. This sort of selective thinking is cer-
tainly at work in all sorts of beliefs, notably in the domain 
of the paranormal, and in some sense it involves hiding the 
pertinent facts from oneself. 

We will return to this question in Chapter 3. 

the rules of Argumentative Decorum
Here are ten rules of argumentation suggested by Dutch scholars van 
Eemeren and Grootendorst. Each time a rule is broken, a fallacy is 
committed that constitutes a “mistake.”

rule 1: Participants must not prevent each other from supporting or 
 challenging the theses up for debate.

Fallacies:  The out of hand rejection of any thesis or the affirmation of the 
  sanctity of any thesis; pressuring one’s interlocutor; personal 
  attacks.

rule 2:  If you go along with a thesis, you must defend it if you are if 
  asked.

Fallacies:  Avoiding the burden of proof; displacing the burden of proof.

rule 3:  When you criticize a thesis, the critique must be made of the 
  thesis that was actually put forward.

Fallacies:  Attributing a fictitious or distorted position to an interlocutor by 
  oversimplifying or exaggerating.

rule 4:  You can only defend a thesis with arguments that are related to it. 
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Fallacies:  Argumentation that is unrelated to the thesis being debated; 
  theses defended by means of rhetorical tricks (for example, the 
 ad populum or ad verecundiam).

rule 5: You can be called on to defend the premises implicit in your 
  argument.

Fallacies:  The exaggeration of an unexpressed premise is a particular case 
  of the straw man fallacy.

rule 6: You have defended a thesis conclusively if you defended it by 
  means of arguments that share a common starting point.

Fallacies: The misuse of a statement as a common starting point or the 
 inappropriate denial of a common starting point.

rule �: You have defended a thesis conclusively if you defended it by 
  means of arguments for which a commonly held framework for 
  argument is properly applied.

Fallacies:  The application of an inadequate framework for argument . . . by 
  applying an argumentation framework inadequately. (“The 
  American system doesn’t care what happens to the sick. I know 
  a man who died after being turned away from a hospital.” “You 
  don’t need a computer; your father and I didn’t have computers 
  when we were young.”) 

rule �:  Arguments used in a discursive text must be valid or subject to 
  validation through the explanation of one or many unexpressed 
  premises.

Fallacies:  Confusing necessary and sufficient conditions; confusing properties 
  of the parts with those of the whole.

rule �: The failure of a defense must lead the protagonist to withdraw 
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 her thesis, and a successful defense must lead the antagonist to 
  retract his doubts about the thesis in question.

rule 10: Statements must be neither vague and incomprehensible, nor 
  confused and ambiguous; they must facilitate an interpretation 
  that is as precise as possible.

Frans van Eemeren and Rob Grotendorst in A. Lempereur, ed., L’Argumentation (Liège: Mardaga), 
173–193.
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chapter 2

mAthemAtICS: thoSe Who refuSe 
to Be ConneD, Count!

Don’t worry too much about your math problems; I can 
assure you that mine are much worse. 

—alBerT eiNSTeiN 

The essence of mathematics is its freedom. 
—georg CaNTor

Sir, there is no royal road. 
—eUClid (addressing his student, King Ptolemy, who was 

finding his lessons difficult and asked if there wasn’t an 

easier way of making progress)

Introduction

one day, back in the eighteenth century, a teacher who had 
to absent himself from his classroom gave his seven-year-
old students one of those routine exercises for which some 
teachers seem to have a special knack even now. it involved 
adding all the numbers from 1 to 100: 1 + 2 + 3 and so 
forth. 

The teacher thought this would keep his students busy 
for a good period of time. But less than a minute had gone 
by before one of them was twiddling his thumbs. When the 
teacher asked him why he wasn’t working, the student re-
plied that he’d finished his work. it was true, and he proved 
it by giving the correct answer: 5,050.

The student’s name was Johann Carl Friedrich gauss 
(1777–1855) and he would become one of history’s most 
productive and most important mathematicians. Here is 
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what gauss did. rather then put his head down and go at 
it, he first thought about the problem and tried to find out 
what sort of challenge it presented. Then came the stroke 
of genius. gauss noticed an astonishing property, one that 
could also be generalized; the first term of the series (1) 
added to the last (100) gives a total (101) that is the same as 
that of the second term (2) added to the second last (99), 
the third term (3) added to the third-last (98), and so on. 
To get the answer that was asked for, this operation had to 
be repeated 50 times (the last operation in the series is 50 
+ 51). The final sum is thus the outcome of 50 times 101, 
which makes 5,050.

You don’t need to have taken advanced mathematics to 
appreciate little gauss’s thinking. it is tidy, it is sound, it 
is quick—and it is irrefutable. These are the qualities that 
make mathematics such a powerful and indispensable tool 
of intellectual self-defense. alas, math also terrifies a lot of 
people to the point that a word has been coined to describe 
those who are frightened and flee it: they are, we now say, 
mathophobes (or mathphobes).

all the same, we cannot allow ourselves to ignore math-
ematics completely, if only because we are constantly bom-
barded with numerical data that we have to understand 
and evaluate. Besides, as we will see, the consequences 
of running away from mathematics are often disastrous. 
The tragedy is precisely that too many people suffer from 
what a contemporary mathematician, John allen Paulos,  
has baptized innumeracy—the equivalent of illiteracy with 
regard to numbers. Nevertheless, there is good news for 
mathophobes: to a great extent, the essential mathematical 
concepts are not very complex. 
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This chapter makes a wager that with patience, a twinge 
of humor, and a bit of care, mathophobia can be cured quite 
successfully. obviously, i don’t pretend to pass on all the 
mathematical concepts that each person should ideally mas-
ter. There is too much material, and i have not mastered it 
all myself—far from it. We will nonetheless undertake a 
broad overview of citizen mathematics, especially as every-
one already has a number of very efficient intellectual self-
defense tools, due to the elementary concepts we learned in 
school. it is to these elementary concepts that we will turn 
first, in order to show how anyone can make use of their 
mathematical baggage, however modest, to avoid being 
conned. Then we will deal with two slightly more difficult, 
but equally indispensable, questions in the mathematics of 
intellectual self-defense: probability and statistics. i think 
i can assure you that if you throw yourself right into it, 
you will understand the basic ideas that are laid out in this 
section without any difficulty. at the end of this chapter, i 
hope that you will agree with me that mathematics amply 
repay the effort one invests in understanding them. 

2.1 Treating Common Forms of Innumeracy
There are three types of people: those who 
know how to count, and those who don’t.  

—BeNJamiN dereCa

Numbers govern the world. 
—PYTHagoraS

the problem: You suffer from indigestion of numbers that 
make absolutely no sense. 
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the solution: Count carefully before deciding to consume 
them. 

When the numbers are high, it is vital to ask yourself if they 
are plausible. To do so, you have to know the topic you are 
discussing, which sometimes requires specialized knowl-
edge. if you don’t have such knowledge, you can’t evaluate 
the affirmation. For example, if i don’t have the required 
knowledge in physics, i will be unable to evaluate numeri-
cal affirmations concerning the speed of sound (mach 1, 
that is 331.4 meters per second at 0°C.) But often, notably in 
discussions about social and political issues, it is relatively 
easy to acquire the necessary knowledge if you don’t al-
ready have it. in general, elementary arithmetic operations 
will suffice to demonstrate whether what is put forward is 
plausible or not, whether it makes sense or doesn’t. So it is 
extremely useful to remain critically vigilant when faced 
with numerical data. Here are two examples of the enor-
mous benefits that you can hope to gain by adhering to this 
simple maxim of intellectual self-defense: “Wait a moment 
while i perform the calculations.”

one day, a university student proclaimed to me and to 
an auditorium of intellectuals that two thousand iraqi chil-
dren had died every hour for the past ten years because of 
the US/UK sanctions against the country. You may have 
heard the same thing before; it was repeated frequently. 
let’s leave aside, for now, the question of whether or not 
the sanctions were justified, and let us look at the affirma-
tion made. let us simply use arithmetic to do so. if two 
thousand children die each hour, that makes 17,520,000 
children a year. is it possible for this to go on for ten years 
in a country of 20 million people?
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let’s just say that these sorts of “facts” don’t help any 
cause. 

Here is another example, this time about the number 
of young americans killed by firearms in 1995. Joel Best 
relates the following anecdote in his excellent work on sta-
tistical lies.1 in 1995, Best attended a thesis defense dur-
ing which the candidate maintained that since 1950, the 
number of young people killed or wounded by firearms had 
doubled each year. He cited a scholarly article to support 
this fact. everyone knows that the issue of firearms is quite 
explosive in the US. But once again, let us leave aside the 
debates that cause passions to rise. Now with only arithme-
tic as our tool, let us think a little about what is being said. 

let’s posit, generously, that only one child was killed by a 
firearm in 1950. Thus, according to the statement advanced 
above, two children died because of firearms in 1951, four 
in 1952, eight in 1953, and so on. if you pursue these cal-
culations, 32,768 kids died in 1965, which is definitely far 
greater than the total number of homicides (children and 
adults) that were committed in the US in that year. in 1980, 
there would have been a billion children killed, which is 
to say four times the population of the entire country. in 
1987, the number of children killed by firearms in the US 
would have surpassed the total number of human beings 
who have lived on earth since our species appeared (accord-
ing to the best available estimates). The number you would 
hit in 1995 is so enormous that only in astronomy and eco-
nomics do you normally encounter such figures. 

This calculation represents a geometric progression: a 
sequence in which each outcome, or term, is equal to the 
preceding term multiplied by a constant. in our example, 
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we had a geometric progression (2, 4, 8, 16 . . .), the com-
mon ratio of which is 2:1. in the same way, the ratio of the 
sequence 3, 15, 75, 375, 1,875, 9,375, 46,875 . . . is 5:1. 

a simple formula allows us to quickly calculate any term 
of a geometric progression. let U be our sequence; U

1
, the 

Nth term for which we are trying to find a value; let R be 
the constant (or ratio) of the sequence. To calculate the Nth 
term, multiply the first term (U

1
) by the constant R to the 

exponent (n – 1). The formula is written thus: 
U

n
 = U

1
 x R(n–1)

the problem: You are the victim of mathematical “terrorism.”

the solutions:  learn math; count; remain critical; don’t be 
scared of asking for explanations.

The following might be an urban myth, but it doesn’t really 
matter for our purposes here. it seems that in the eigh-
teenth century, there was an attempt to set up a meeting 
between leonhard euler (1707–1783), generally recognized 
as one of the greatest mathematicians of all time, and de-
nis diderot (1713–1783), the leading encyclopedist of the 
era. euler was a devoted Christian, while diderot was fa-
mous for his materialist and atheist positions. 

They say that euler finally agreed to the meeting with 
diderot while the latter was visiting the tsar of russia’s 
court. There was feverish speculation as to how the face-
to-face meeting of the two intellectual titans would unfold. 
People feared the worst. The story goes that when he ar-
rived in court, the mathematician went straight for dider-
ot and said, “Sir,             = x, so god exists. How do you 
respond?”
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Up until then, diderot had attacked and shredded a 
number of philosophical and theological arguments for the 
existence of god. This time, however, the philosopher was 
incapable of answering anything at all, for the excellent rea-
son that he didn’t understand what euler had said, and, we 
can assume, probably because he felt humiliated to have to 
admit it. 

This little story may be apocryphal, but it provides a 
perfect example of what i call mathematical terrorism. it 
involves using the prestige of mathematics in order to con-
found, deceive, or otherwise confuse people to whom one 
is speaking. 

You can suspect mathematical terrorism is at work if you 
notice that the author himself does not have a handle on 
the math he is using or if the mathematical formulation of 
an idea is at best metaphorical and doesn’t really add any-
thing to what could have been expressed with common or 
specialized language. 

it is useful to dwell on this phenomenon a little, because, 
as deplorable as it is, you will encounter it often, even in 
places where you shouldn’t, like scholarly and university 
publications. a sociologist named andreski devoted space 
in a work on the social sciences to show how these academ-
ic tricks work, and ironically instructs readers:

To attain author-quality in this sort of undertak-
ing, the recipe is as simple as it is rewarding: take a 
math textbook and copy the least complicated parts, 
adding a few references to the literature on one or 
two areas of social science, without worrying too 
much about whether the formulas you took down 
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have any relationship whatsoever with actual hu-
man actions, and give your final product a grand 
title that suggests that you have discovered the key 
to an exact science of collective behavior.2 

i will leave it to you to find examples—unfortunately, it 
isn’t very hard—and will content myself with concluding by 
reminding you that austrian mathematician Kurt gödel’s 
incompleteness theorem—a mathematical outcome that is 
as significant as it is subtle and complex—has always been 
a favorite of mathematical terrorists. 

the problem: You are unable to deal with large numbers.

the solutions: Use scientific notation and practice.

We frequently encounter gigantic numbers in economics, 
astronomy, and other fields. For example, take the section 
of the 2004 US budget that was devoted to the so-called 
department of defense. according to the associated Press 
(march 15, 2004), it was 402 billion dollars. 

Now take the actual cost of the war in iraq. according to 
credible calculations, the details of which i will spare you 
here, the war will have cost 378 billion dollars as of march 
2007.3 of course, we should try to understand what this 
means politically and verify what is really being done under 
these budget headings. But let’s dwell for a moment on the 
numbers themselves. 

What is striking is how extremely limited most people’s 
ability to understand and imagine enormous numbers 
seems to be. indeed, what does 402 or 378 billion dollars 
mean? if we have no clear idea, we’re left open to believing 
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(and repeating) almost anything when very big numbers 
are involved. So it is crucial to look clearly and learn to pic-
ture them because after we reach a few thousand, we have a 
lot of trouble doing so. So here are three little tricks to help 
us, suggested by mathematician J. a. Paulos.4

First, it is helpful to take the main big numbers we’re 
likely to encounter and match them with sets we under-
stand. For example, a thousand could be the number of 
seats in your favorite stadium; ten thousand the number of 
bricks in the façade of a building you know. a million? a 
billion? Here’s a suggestion: imagine that someone sends 
you on a luxury vacation for as long as you want, but the 
condition is that you have to spend one thousand dollars 
a day. including the costs of hotel, restaurant, etc., we can 
imagine this. after a thousand days, that is, almost three 
years (two years and nine months) you will have spent a 
million dollars. But to spend a billion, your trip will have 
to last more than 27,000 years. Now it is your turn. Try to 
find ways to imagine the big numbers, all the way up to a 
quintillion. 

The second trick is that it is better to write big numbers 
in scientific notation. it is simpler, and once you’re used to 
it, it is a lot clearer. Besides, it’s easy: 10n (10 to the exponent 
n) is 1 followed by n zeros. 104 is thus 10,000. 

The third trick is to make a game of counting things that 
force you to make use of big numbers. You will see how un-
reliable our intuition often is. Here are a few examples of 
calculations, again thanks to Paulos. How many cigarettes 
are smoked each year in the United States? (answer: 5 x 1011). 
How many people on the planet die each day? (answer: 2.5 
x 105). and do not fear to tackle immensely small numbers 
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either. How fast does human hair grow, in kilometers per 
hour? (answer: 1.6 x 10-8). Your turn. let’s say that there 
are 15 x 103 grains of sand per cubic inch. How many grains 
of sand would it take to fill your entire bedroom?

getting used to this sort of exercise makes us more self-
confident when people throw big numbers at us, and often 
allows us to evaluate them correctly, and even to know, in 
certain cases, that what we’re being told is implausible. 

let’s return to the war in iraq. Those who have tried to 
calculate its cost have tried to express the cost in ways that 
are easier to understand. To find the equivalent of an esti-
mated 345 billion dollars, you can say that it is the same as 
the cost of registering 45,717,246 kids in the Head Start 
program, a pre-school education program for poor chil-
dren. it is also the cost of hiring 5,981,755 public school 
teachers for a year. it is the cost of a year’s worth of health 
insurance for 206,685,828 children; 16,732,988 four-year 
college scholarships; and 3,107,890 public housing units. 
or you can think of it in this way: on the day these num-
bers were cited, every US household had spent $3,375 on 
the war. every US citizen had spent $1,275.

the problem: Figures are overblown through multiple 
countings. 

the solution: limit counting in a major way. 

The phenomenon to which i am drawing your attention oc-
curs when you count one or several units more than once, 
thus arriving at a much higher total than in reality. of 
course the risk of this happening increases when you are 
not clear on what you want to count or not quite sure how to 
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determine what it is. For example, multiple counting hap-
pens when the media or the public service misevaluate the 
number of victims of a disaster because they added the data 
from various sources: hospitals, police, morgue, paramed-
ics, and so on, with all the risks of duplication that entails. 
Thus, in 1998, the number of victims of the Quebec ice 
storm was first estimated as fifty-five, before progressively 
decreasing and settling at twenty-two. 

the problem: You hallucinate (supposedly) meaningful nu-
merical coincidences.

the solution: learn to soothe the spirit with a better under-
standing of the astonishing properties of big numbers.

if we dare to define it, given the jumble of ideas and prac-
tices that it entails, numerology is the study of the allegedly 
mystical powers of numbers as well as their influence on 
and meaning for humans. 

most often, numerology purports to be able to deter-
mine the number that corresponds to a person’s name and 
its meaning. To do so, it uses a system that matches each of 
the letters in the name to a number. Then the numbers are 
added and the outcome of this operation is deconstructed 
into a set of numbers that are added until a unique number 
(from one to nine) is obtained. This is called calculating 
the residual of a number. The number is associated with 
certain character traits that the person in question is pre-
sumed to have. Numerology is presented as a science by 
its followers, who claim to be practicing the same trade as 
galileo. (Please, try not to laugh.)

a form of numerology is at work in the search for what 
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we might call “meaningful coincidences”—a search that 
some people pursue quite frenetically. in various instances, 
the numerologist tracks and displays numerical data from 
a collection of facts related to one or several events—in this 
last case, as you will see, he compares them. if that was 
all, it might just be amusing. The problem is that then the 
numerologist argues that chance cannot explain what he 
presents as remarkable coincidences, and attributes them 
instead to some sort of occult force, like a conspiracy, des-
tiny, or a mystical power. The following two examples will 
allow you to better understand. 

in the first, numerical aspects of 9/11 are enumerated. 
The day after the events of September 11, 2001, Uri geller, 
a magician who became famous in the 1970s by attributing 
his capacity to perform a couple of banal conjuring tricks 
to paranormal powers,5 asserted that the event had to be 
understood and interpreted with reference to the number 
11. The number “represents a positive connection and a 
gateway to the mysteries of the universe and beyond,”6 he 
maintained. in support of this “theory,” geller provided 
the following evidence:

—The date of the attack, 9/11: 9 + 1 + 1 = 11;
—September 11th is the 254th day of the year: 2 + 
5 + 4 = 11;
—after September 11th there are 111 days left to the 
end of the year;
—119 is the area code to iraq/iran. 1 + 1 + 9 = 11 
(reverse the numbers and you have the date);
—The Twin Towers, standing side by side, look like 
the number 11;
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—The first plane to hit the towers was Flight 11 by 
american airlines or aa. a is the first letter in the 
alphabet so we have again 11:11;
—State of New York: the eleventh state added to the 
Union;
—New York City: spelled with 11 letters;
—The USS Enterprise is in the gulf during the at-
tack; its ship number is 65N: 6 + 5 = 11; 
—afghanistan: spelled with 11 letters;
—The Pentagon: spelled with 11 letters; 
—ramzi Yousef (convicted of orchestrating the at-
tack on the WTC in 1993) is spelled with 11 letters;
—Flight 11: 92 passengers on board—9 + 2 = 11;
—Flight 77: 65 passengers on board—6 + 5 = 11;
—The house number where they were believed to 
have lived:#10001 (again, don’t count the zeros);
—Names that have eleven letters: air Force one, 
george W. Bush, Bill Clinton, Saudi arabia, ww 
terrorism, Colin Powell (then US Secretary of 
State), mohamed atta (the pilot that crashed into 
the World Trade Center).

Concluding the message in which he outlined these “dis-
coveries,” geller asked everyone to pray for—you guessed 
it—eleven minutes. 

our second example shows the similarities between a 
range of numerical data related to two events, the presiden-
cies of abraham lincoln and John F. Kennedy:

—lincoln was elected to Congress in 1846, Ken-
nedy in 1946;
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—lincoln was elected president in 1860, Kennedy 
in 1960;
—Their last names are each seven letters long;
—The names of their assassins—John Wilkes 
Booth (for lincoln) and lee Harvey oswald (for 
Kennedy)—each have three parts and both add up 
to fifteen letters in total; 
—Both were killed on the fifth day of the week;
—lincoln’s successor, andrew Johnson, was born 
in 1808; lyndon B. Johnson, Kennedy’s successor, 
was born on 1908;
—John Wilkes Booth was born in 1839; lee Harvey 
oswald in 1939.

What is going on here is very simple and easy to explain. 
The phenomenon is produced by the events in question, 
and particularly by the vague way in which they are de-
fined. indeed, there is a virtually infinite number of things 
related to these events that can be expressed numerically; 
so it is not very hard to find the same number in as many 
places as we want. We can assign an explanation and a pre-
cise mathematical formulation for this phenomenon by 
calculating probabilities (see the following section), which 
allows us to demonstrate how phenomena that seem like 
extraordinary coincidences are in fact absolutely ordinary 
and very likely to occur as long as you take into account the 
laws of very big numbers by which they are governed. The 
mistake is to arbitrarily choose ordinary numerical recur-
rences and attribute meaning to them. 

let me add that it is worth remaining skeptical not just 
of the interpretations offered by researchers in such pseu-
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do-sciences, but also of their supposed facts. For example, 
in the lists above, the actual country code for iraq is not 119 
but 964, and iran’s is 98. as well, Booth was actually born 
in 1838.

the problem: There is an illusion of extreme precision.

the solution: remind oneself how that supposed precision 
was achieved. 

For a long time, normal human body temperature was re-
corded as 98.6°F, but was then reviewed and corrected by 
compiling the results of millions of temperatures taken. 
Thus, normal body temperature was redefined as 98.2°F—
a very precise and reliable datum. How had they arrived at 
the first measurement, which was equally precise but not 
very accurate? The answer is amusing. Normal body tem-
perature had been established rather roughly in degrees 
Celsius at a rounded average of 37°C. This measurement 
was converted into Fahrenheit as a very precise 98.6°F. 
This little story teaches a valuable lesson; when the data 
you are working with is approximated, extremely precise 
calculations are ridiculous and the precision of the results 
obtained is illusory. 

imagine that i measure the length of my six cats, from 
their noses to the ends of their tails. The results i get are 
obviously approximations. Say i get the following results, 
expressed in centimeters: 98, 101, 87, 89, 76, 76. Stating 
that the average length of cats in the house in 87.83333 
makes no sense. This sort of precision is illusory and con-
fers an aura of scientific rigor on my work that it simply 
does not deserve. 
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the problem: You are a victim of arbitrary definitions in-
tended to promote a biased presentation of the situation. 

the solution: ask who counted and how what was counted 
is defined. 

Here we devote ourselves to a little accounting exercise, 
meant to show that when we are faced with numerical data, 
it is always relevant to ask who produced it, with what aim, 
and according to what method and definition. it may well 
be the case that the data we are given obscures a part of 
reality. So let’s not consider numbers to be sacrosanct, and 
let’s remember that they are the result of sometimes arbi-
trary choices and decisions. 

maybe you know this joke that makes the rounds in ac-
counting circles. a company wants to hire an accountant. 
The first candidate is asked what two and two make. Four, 
he answers. The second candidate is invited into the in-
terview room. Same question, same answer. Then a third 
candidate is ushered in. When he hears the question, he 
stands up, carefully closes the curtains, and asks in a low 
voice: “How much do you want it to make?” He is hired on 
the spot.

The following fictitious example, also adapted from a 
classic little book by darrell Huff,7 deals with accounting 
procedures. 

Consider the financial information for two companies: 

Company a
average employee salary: $22,000
average owners’ salary and profits: $260,000
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Company B
average salary: $28,065
average owners’ profits: $50,000

Which of the two companies would you prefer to work 
for? Which would you prefer to own? Your answer doesn’t 
really matter all that much because they are both the same 
company. How is that possible? it’s very simple. 

let’s say that three people own a business that employs 
ninety people. at the end of the year, the owners have paid 
$1,980,000 in salary to their employees. The three owners 
each took a salary of $110,000. That leaves $450,000 in 
profits to be divided amongst the owners. 

You can explain this by saying that the average annual 
salary of the employees is $1,980,000 divided by 90, or 
$22,000. The income of each owner can be calculated by 
adding his or her salary and portion of the profits, which 
makes $110,000 + ($45,000 ÷ 3) = $260,000. That is com-
pany a. its business figures look great, and if you were one 
of the company’s owners, you could show them off to your 
advantage in a number of business contexts.

Now suppose that the owners want to highlight their 
deep humanism and sense of justice. 

if the numbers above don’t seem like the best ones to 
use in this case, you can take $300,000 from the profits 
and spread the amount between the three owners as a bo-
nus. Then calculate the average salary, this time including 
the three owners in the calculations. This time the aver-
age salary is ($1,980,000 + $330,000 + $300,000) ÷ 93 = 
$28,065. and the owners’ profits are now $150,000 ÷ 3 = 
$50,000 each. That is company B. 
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This example is doubtless extremely oversimplified. any 
accountant will tell you that in reality, you can do much bet-
ter—or worse—than this!

the problem: You find detached or semidetached data.

the solution: attach it to something!

data is called detached or semidetached when it doesn’t re-
fer to anything or when its referents are vague and don’t re-
ally provide a sense of what is being discussed. if we don’t 
know what a number is supposed to quantify, we don’t real-
ly know what we’re talking about or what is being claimed. 

Take for example the statement, “more than 80 percent 
of people prefer Talou chocolate.” What conclusions can we 
draw from this? The makers of Talou chocolate would like 
us to conclude that there is also a strong chance that we will 
prefer their chocolate. But there are excellent reasons not to 
give into the temptation, because this data is detached, and 
nothing about the claim allows us to draw that conclusion. 

of course, first of all, what counts is your taste, not that 
of 80 percent of people. Secondly, how many people were 
surveyed? What sort of sample was used? and how many 
times was the test done before these results were obtained? 
This 80 percent—does that mean 800 people out of 1,000, 
80 out of 100, or 8 in 10, or even 4 out of 5, or something 
other still? Finally, to what exactly did these people prefer 
Talou chocolate? To an inedible brand? To all the others? 
To a few? Which ones? as you can see, 80 percent is a de-
tached datum. 

“Two times less carbohydrates!” says the sliced bread 
package in an attempt to appeal to diabetics. That’s all well 
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and good, but before anyone rejoices, they would have to 
know what is being compared. if that is not specified, the 
datum is detached and doesn’t mean a thing other than 
what the swindler wants you to hear, “Buy me! i’m what 
you need!” What is the reference point for the compari-
son? if it is a very carbohydrate-rich bread, bread that con-
tains two times less might still be very high in sugar. if it 
is an average, which one was chosen and to what sort of 
sample was it applied? What is a slice of bread, anyway? 
are comparable slices being compared? as i write, i have 
before me a bread slice purported to contain seven grams 
of carbohydrates instead of the fifteen that a regular slice 
of the same brand usually contains. But anyone who looks 
closely enough would immediately see that the new slices 
are much smaller and thinner than the others. looking at 
it i would even say that they appear to be about . . . twice 
as small.

the problem: The patient cannot define what is being dis-
cussed, or the definition changes as we go along.

the solution: always ask what is being discussed and ensure 
that the definition has not been changed surreptitiously.

Particularly in human affairs, the definitions we use to 
talk about things are conventional constructions. Change a 
definition and you can make people think that something 
real has changed. economic, political, and social data must 
therefore be examined with great care in order to ensure 
that the definition of what is being measured is clear, rel-
evant, and constant. if it is not, some sort of justification is 
absolutely required. 
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according to a San Francisco Chronicle columnist writ-
ing in 1996, millions of americans suddenly became obese 
without gaining a single pound. How is that possible? The 
columnist8 had just learned that obesity is defined accord-
ing to a Body mass index (Bmi). according to the World 
Health organization, the definition of obesity is a Bmi of 
25 or more, while in the United States, you have to have a 
Bmi of 27.6 or more to be considered obese. 

Here is another example. in 1998, the unemployment rate 
in Britain grew prodigiously. The number of unemployed 
grew by 500,000 all at once, causing the unemployment 
rate to rise from 5 to 7 percent. What sort of calamity had 
hit the country? None. They had simply changed the defi-
nition of unemployed—as had been done thirty-two times 
in eighteen years in that same country. each time before, it 
had been done to diminish the number of people without 
work; this time, the effect was to raise the number. 

a critical thinker demonstrates good judgment by re-
membering that a good definition is a convention, but not 
completely arbitrary. Not being tied to the usual, agreed-
upon definitions for things can sometimes lead to sur-
prising and even interesting outcomes. ivan illich’s work 
demonstrates this well. He developed a critique of advanced 
industrial societies, notably centered on notions of progress 
and growth, and emphasizing the way in which citizens 
are reduced to consumers by monopolistic bureaucracies at 
the service of productivism. 

illich’s analysis had ramifications for medicine, work 
and unemployment, education, transportation, and energy. 
let’s take a look at this last topic. according to illich, the in-
dividual car is the solution par excellence that our civiliza-
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tion produced to answer the question of how to move from 
one place to another most efficiently. Beyond the immedi-
ately obvious advantages of this method, the solution has 
many drawbacks, and is even a genuine danger to health, 
the environment, and so on. Yet we don’t see these at first, 
and sometimes we even prefer to ignore them out of enthu-
siasm for the speed and efficiency of the car. But little by 
little, the tool has become counterproductive and problems 
have arisen. Now the ideological and bureaucratic system 
that has been installed in the meantime, and which holds a 
“radical monopoly” over it, is incapable of coming up with 
a solution to these problems except by upping the ante. in 
so doing, it only exacerbates the cause of the problems it is 
trying to eliminate. The car has to allow us to go quickly 
from point a to point B. When everyone owns one, they 
cause traffic jams that slow the speed of travel considerably. 
We respond by building more highways, more bridges, and 
so forth. and thus, says illich, we are faced with the pro-
ductivist trap, and its close relation, what he calls the tool’s 
counterproductivity.

according to illich, we have to try to rethink the ques-
tion in an entirely different way. To do so, he proposes a 
new definition of speed, one that requires that we consider 
the social cost of the car. in articulating this new defini-
tion, all the hours of immobility and work to which each of 
us consents to pay for a car, the gas it uses, its upkeep, and 
the insurance must be taken into account. So must all the 
hours necessary to pay the collective cost of car use: roads, 
highways, hospitals, and so on. illich carries out the calcu-
lations and finds that the real social speed of the car is not 
substantially greater than that of the horse and buggy.
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the problem: The patient seems incapable of estimating 
percentages and data calculated per resident.

the solution: Try some warm-up exercises.

last year, fifty homicides were committed in Port-of-Call 
and fifty in Sleepsville.9 What should you do if you want to 
move to the city in which the fewest crimes are committed? 
You will want to ask what that number means in relation 
to the past—to keep things simple, say five years ago. That 
will give you an estimate of the way the crime variable for 
the two cities has changed over time. 

Five years ago, there were forty-two murders committed 
in Port-of-Call and twenty-nine in Sleepsville. To determine 
what that represents, we subtract this value from the newer 
one (fifty, in both cases), and divide the outcome by the old 
value, then multiply the outcome by one hundred. Thus, 
we obtain the percentage of the rise in homicides in both 
cities. it looks like this:

Port-of-Call
(50 – 42) = 8
8 ÷ 42 = 0.19
0.19 x 100 = 19%

Sleepsville
(50 – 29) = 21
21 ÷ 29 = 0.72
0.72 x 100 = 72%

is that all? i would guess that you wouldn’t stop there, 
knowing perfectly well that this percentage is a semi-de-
tached datum: 72 percent and 19 percent of what? You need 
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