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PREFACE

-I-I-IE WORLD IS AWASH WITH BULLSHIT, AND WE’RE DROWNING IN IT.

Politicians are unconstrained by facts. Science is conducted by press
release. Silicon Valley startups elevate bullshit to high art. Colleges
and universities reward bullshit over analytic thought. The majority
of administrative activity seems to be little more than a sophisticated
exercise in the combinatorial reassembly of bullshit. Advertisers wink
conspiratorially and invite us to join them in seeing through all the
bullshit. We wink back—but in doing so drop our guard and fall for
the second-order bullshit they are shoveling at us. Bullshit pollutes
our world by misleading people about specific issues, and it under-
mines our ability to trust information in general. However modest,
this book is our attempt to fight back.

The philosopher Harry Frankfurt recognized that the ubiquity of
bullshit is a defining characteristic of our time. His classic treatise On
Bullshit begins as follows:

One of the most salient features of our culture is that there is
so much bullshit. Everyone knows this. Each of us contributes
his share. But we tend to take the situation for granted [yet] we
have no clear understanding of what bullshit is, why there is so
much of it, or what functions it serves. And we lack a conscien-
tiously developed appreciation of what it means to us. In other
words, we have no theory.

To eradicate bullshit, it is helpful to know precisely what it is. And
here things get tricky.
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First of all, “bullshit” is both a noun and a verb. Not only can I get
tired of listening to your bullshit (n.), T can turn around and bullshit
(v.) you myself. This is straightforward enough. To bullshit is, at a first
approximation, the act of producing bullshit.

But what does the noun “bullshit” refer to anyway? As with many
attempts to match philosophical concepts to everyday language, it
would be a fool’s errand to attempt a definition that incorporates and
excludes everything it should. Instead, we will start with a few ex-
amples and then try to describe some things that would qualify as
bullshit.

Most people think they're pretty good at spotting bullshit. That
may be true when bullshit comes in the form of rhetoric or fancy lan-
guage, what we call old-school bullshit. For example:

+ Our collective mission is to functionalize bilateral solu-
tions for leveraging underutilized human resource portfolio op-
portunities. (In other words, we are a temp agency.)

» We exist as transmissions. To embark on the myth is to
become one with it. (We might call this new-age old-school
bullshit.)

« Just as our forefathers before us, we look to the unending
horizons of our great nation with minds fixed and hearts aflame
to rekindle the dampened sparks of our collective destiny.
(Spare us. How are you going bring jobs back to the district?)

Old-school bullshit doesn’t seem to be going away, but it may be
overshadowed by the rise of what we call new-school bullshit. New-
school bullshit uses the language of math and science and statistics to
create the impression of rigor and accuracy. Dubious claims are given
a veneer of legitimacy by glossing them with numbers, figures, statis-

tics, and data graphics. New-school bullshit might look something
like this:

+ Adjusted for currency exchange rates, our top-performing
global fund beat the market in seven of the past nine years.

(How exactly were returns adjusted? How many of the company’s
funds failed to beat the market and by how much? For that matter,
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was there a single fund that beat the market in seven of nine years, or
was it a different fund that beat the market in each of those seven
years?)

» While short of statistical significance (p = 0.13), our re-
sults underscore the clinically important effect size (relative
odds of survival at five years = 1.3) of our targeted oncotherapy
and challenge the current therapeutic paradigm.

(What does it mean for a result to be clinically important if it is not
statistically significant? Is five-year survival a relevant measure for this
particular cancer, or are most patients deceased within three years?
Why should we imagine that any of this “challenges the current ther-
apeutic paradigm”?)

o The team’s convolutional neural net algorithm extracts
the underlying control logic from a multiplex network com-
posed of the human metabolome, transcriptome, and pro-
teome,

(What is a multiplex network? Why are connections among these
various -omes meaningful, and how are they measured? What does
the author mean by “control logic”? How do we know there is an
underlying control logic linking these systems, and if there is, how do
we know that this approach can actually capture it?)

o Our systematic screening revealed that 34 percent of be-
haviorally challenged second graders admit to having sniffed
Magic Markers at least once in the past year.

(Why does it matter? And if it does, is marker-sniffing a cause or a
consequence of being “behaviorally challenged”? What fraction of
nonchallenged second graders admit to sniffing Magic Markers? Per-
haps that fraction is even higher!)

New-school bullshit can be particularly effective because many of
us don't feel qualified to challenge information that is presented in
quantitative form. That is exactly what new-school bullshitters are
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counting on. To fight back, one must learn when and how to question
such statements.

WE HAVE DEVOTED OUR careers to teaching students how to think
logically and quantitatively about data. This book emerged from a
course we teach at the University of Washington, also titled “Calling
Bullshit.” We hope it will show you that you do not need to be a pro-
fessional statistician or econometrician or data scientist to think criti-
cally about quantitative arguments, nor do you need extensive data
sets and weeks of effort to see through bullshit. It is often sufficient to
apply basic logical reasoning to a problem and, where needed, aug-
ment that with information readily discovered via search engine.

We have civic motives for wanting to help people spot and refute
bullshit. It is not a matter of left- or right-wing ideology; people on
both sides of the aisle have proven themselves skilled at creating and
spreading misinformation. Rather (at the risk of grandiosity), we be-
lieve that adequate bullshit detection is essential for the survival of
liberal democracy. Democracy has always relied on a critically think-
ing electorate, but never has this been more important than in the
current age of fake news and international interference in the electoral
process via propaganda disseminated over social media. In a December
2016 New York Times op-ed, Mark Galeotti summarized the best de-

fense against this form of information warfare:

Instead of trying to combat each leak directly, the United
States government should teach the public to tell when they are
being manipulated. Via schools and nongovernmental organiza-
tions and public service campaigns, Americans should be taught
the basic skills necessary to be savvy media consumers, from how
to fact-check news articles to how pictures can lie.

As academics with decades of experience teaching data science, sta-
tistics, and related subjects at a public university, we know how to
teach this sort of thinking. We believe that it can be done without
taking sides, politically. You may not agree with us about the optimal
size of the federal government, about what constitutes an acceptable
degree of government involvement in our private lives, or how the
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country should conduct itself on the world stage—but we're good
with that. We simply want to help people of all political perspectives
resist bullshit, because we feel that a democracy is healthiest when
voters can see through the bullshit coming from all sides.

We are not setting up a platform from which we can call bullshit on
things that we don't like. For that reason, the examples in this book
are seldom the most egregious ones we know, let alone the instances
that anger us the most. Rather, our examples are chosen to serve a
pedagogical purpose, drawing out particular pitfalls and highlighting
appropriate strategies for responding. We hope you'll read, think, and
go call bullshit yourself.

OVER A CENTURY AGO, the philosopher John Alexander Smith ad-
dressed the entering class at Oxford as follows:

Nothing that you will learn in the course of your studies will
be of the slightest possible use to you [thereafter], save only this,
that if you work hard and intelligently you should be able to
detect when a man is talking rot, and that, in my view, is the
main, if not the sole, purpose of education.

For all of its successes, we feel that higher education in STEM
disciplines—science, technology, engineering, and medicine—has
dropped the ball in this regard. We generally do a good job teaching
mechanics: students learn how to manipulate matrices, transfect cells,
run genomic scans, and implement machine learning algorithms. But
this focus on facts and skills comes at the expense of training and prac-
tice in the art of critical thinking. In the humanities and the social
sciences, students are taught to smash conflicting ideas up against one
another and grapple with discordant arguments. In STEM fields, stu-
dents seldom are given paradoxes that they need to resolve, conflicting
forms of evidence that they must reconcile, or fallacious claims that
they need to critique. As a result, college graduates tend to be well
prepared to challenge verbal arguments and identify logical fallacies
but surprisingly acquiescent in the face of quantitative claims. Of
course, the same holds true for secondary education. If STEM educa-
tion incorporated the interrogatory teaching practices already com-
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mon in the humanities, schools could shape a generation of students
prepared to call bullshit on statistical statements and artificial intelli-
gence analyses just as comfortably as current students can on political,
ethical, artistic, and philosophical claims.

For a number of reasons, we draw heavily on examples from re-
search in science and medicine in the chapters that follow. We love
science and this is where our expertise lies. Science relies on the kinds
of quantitative arguments we address in this book. Of all human in-
stitutions, science seems as though it ought to be free from bullshit—
but it isn’t. We believe that public understanding of science is critical
for an informed electorate, and we want to identify the many obsta-
cles that interfere with that understanding.

But we want to stress that nothing we say undermines science as a
successful, institutionalized means to understand the physical world.
For all our complaints, for all the biases we identify, for all the prob-
lems and all the bullshit that creeps in, at the end of the day science
works. With science on our side, we fly in airplanes, talk on video-
phones, transplant organs, eradicate infectious diseases, and appre-
hend phenomena ranging from the early moments after the Big Bang
to the molecular basis of life.

New forms of information technology have changed the way we
communicate in both science and society. As access has improved, in-
formation overload has worsened. We hope this book will help you
face the onslaught and separate fact from fiction.



CALLING BULLSHIT



Copyrighted material



CHAPTER 1

Bulishit Everywhere

THIS IS A BOOK ABOUT BULLSHIT. IT IS A BOOK ABOUT HOW WE
are inundated with it, about how we can learn to see through it, and
about how we can fight back. First things first, though. We would like
to understand what bullshit is, where it comes from, and why so much
of it is produced. To answer these questions, it is helpful to look back
into deep time at the origins of the phenomenon.

Bullshit is not a modern invention. In one of his Socratic dialogues,
Euthydemus, Plato complains that the philosophers known as the
Sophists are indifferent to what is actually true and are interested only
in winning arguments. In other words, they are bullshit artists. But if
we want to trace bullshit back to its origins, we have to look a lot fur-
ther back than any human civilization. Bullshit has its origins in de-
ception more broadly, and animals have been deceiving one another
for hundreds of millions of years.

CHEATING CRUSTACEANS AND DEVIOUS RAVENS

he oceans are full of fierce and wonderful creatures, but few are as
badass as the marine crustaceans known as the mantis shrimp or, in
more technical circles, stomatopods. Some specialize in eating marine
snails, which are protected by hard, thick shells. To smash through
these calcite defenses, mantis shrimp have evolved a spring-loading
mechanism in their forelimbs that allows them to punch with enor-
mous force. Their hammer-like claws travel 50 mph when they strike.
The punch is so powerful that it creates an underwater phenomenon
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known as cavitation bubbles, a sort of literal Batman “KAPOW!” that
results in a loud noise and a flash of light. In captivity they sometimes
punch right through the glass walls of their aquariums.

This punching power serves another purpose. Mantis shrimp live
on shallow reefs, where they are vulnerable to moray eels, octopi,
sharks, and other predators. To stay safe, they spend much of their
time holed up in cavities in the reef, with just their powerful foreclaws
exposed. But suitable cavities are in short supply, and this can lead to
fights. When an intruder approaches a smaller resident, the resident
typically flees. But if the resident is big enough, it waves its claws in a
fierce display, demonstrating its size and challenging its opponent.

Like any superhero, however, mantis shrimp have an Achilles’ heel.
They have to molt in order to replace the hard casings of their ham-
mer claws—which as you can imagine take more than their share of
abuse. During the two or three days that the animal is molting, it is
extremely vulnerable. It can’t punch, and it lacks the hard shell that
normally defends it against predators. Pretty much everything on the
reef eats everything else, and mantis shrimp are essentially lobster tails
with claws on the front.

So if you're a molting mantis shrimp holed up in a discreet crevice,
the last thing you want to do is flee and expose yourself to the sur-
rounding dangers. This is where the deception comes in. Normally,
big mantis shrimp wave their claws—an honest threat—and small
mantis shrimp flee. But during molting, mantis shrimp of any size
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perform the threat display, even though in their current state they
can’t punch any harder than an angry gummy bear. The threat is com-
pletely empty—>but the danger of leaving one’s hole is even greater
than the risk of getting into a fight. Intruders, aware that they're fac-
ing the mantis shrimp’s fierce punch, are reluctant to call the bluff.

Stomatopods may be good bluffers, and bluffing does feel rather
like a kind of bullshit—but it's not very sophisticated bullshit. For
one thing, this behavior isn’t something that these creatures think up
and decide to carry out. It is merely an evolved response, a sort of
instinct or reflex.

A sophisticated bullshitter needs a theory of mind—she needs to be
able to put herself in the place of her mark. She needs to be able to
think about what the others around her do and do not know. She
needs to be able to imagine what impression will be created by what
sort of bullshit, and to choose her bullshit accordingly.

Such advanced cognition is rare in the animal kingdom. We have it.
Our closest primate relatives, chimpanzees and gorillas, may have it as
well. Other apes and monkeys do not seem to have this capacity. But
one very different family does: Corvidae.

We know that corvids—ravens, crows, and jays—are remarkably
intelligent birds. They manufacture the most sophisticated tools of
any nonhuman species. They manipulate objects in their environment
to solve all manners of puzzle. The Aesop’s fable about the crow put-
ting pebbles into an urn to raise the water level is probably based on a
real observation; captive crows can figure out how to do this sort of
thing. Ravens plan ahead for the future, selecting objects that may be
useful to them later. Crows recognize human faces and hold grudges
against those who have threatened or mistreated them. They even pass
these grudges along to their fellow crows.

We don’t know exactly why corvids are so smart, but their lifestyle
does reward intelligence. They live a long time, they are highly social,
and they creatively explore their surroundings for anything that
might be edible. Ravens in particular may have evolved alongside
pack-hunting species such as wolves and ourselves, and are excellent at
tricking mammals out of their food.

Because food is sometimes plentiful and other times scarce, most
corvid species cache their food, storing it in a safe place where it can
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be recovered later. But caching is a losing proposition if others are
watching. If one bird sees another cache a piece of food, the observer
often steals it. As a result, corvids are cautious about caching their
food in view of other birds. When being watched, ravens cache
quickly, or move out of sight before hiding their food. They also
“fake-cache,” pretending to stash a food item but actually keeping it
safely in their beak or crop to be properly cached at a later time.

So when a raven pretends to cache a snack but is actually just fak-
ing, does that qualify as bullshitting? In our view, this depends on
why the raven is faking and whether it thinks about the impression its
fakery will create in the mind of an onlooker. Full-on bullshit is in-
tended to distract, confuse, or mislead—which means that the
bullshitter needs to have a mental model of the effect that his actions
have on an observer’s mind. Do corvids have a theory of mind? Do
they understand that other birds can see them caching and are likely to
steal from them? Or do they merely follow some simple rule of
thumb—such as “cache only when no other ravens are around”™—
without knowing why they are doing so? Researchers who study ani-
mal behavior have been hard-pressed to demonstrate that any
nonhuman animals have a theory of mind. But recent studies suggest
that ravens may be an exception. When caching treats, they do think
about what other ravens know. And not only do ravens act to deceive
other birds sitting right there in front of them; they recognize that
there might be other birds out there, unseen, who can be deceived as
well.” That is pretty close to what we do when we bullshit on the In-

*  One experiment worked as follows. A first raven was given food to cache, while a second raven
in an adjacent room watched through a large window. Knowing that it was being watched, the raven
with the food would cache hastily and avoid revisiting the cache lest it give away the location. If the
investigators placed a wooden screen over the window so that the ravens could not see each other,
the raven with the food took its time to cache its food and unconcernedly revisited the cache to
adjust it.

Then the investigators added a small peephole to the screen covering the window, and gave the
ravens time to learn that they could see each other by peering into the peephole. Then they removed
the watching raven from the cage, so that no one was watching through the peephole. The key ques-
tion was, what will a raven do when the peephole is open, but it cannot directly see whether or not
there is a bird watching from within the cage? If the ravens use a simple rule of thumb like “when
you can see the other bird, behave as though you are being watched,” they should ignore the peep-
hole. If ravens have a theory of mind, they would realize that they might be under observation
thrnugh the ]:l-cl:phnlc even if tht}' don't see another bird, and would behave as if thcy wWere hcing
watched. This is exactly what the ravens did. The researchers concluded that the ravens were gener-
alizing from their own experience of watching through the peephole, and recognized that when the
peephole was open, an unseen bird could be watching them.
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ternet. We don’t see anyone out there, but we hope and expect that
our words will reach an audience.

Ravens are tricky creatures, but we humans take bullshit to the
next level. Like ravens, we have a theory of mind. We can think in
advance about how others will interpret our actions, and we use this
skill to our advantage. Unlike ravens, we also have a rich system of
language to deploy. Human language is immensely expressive, in the
sense that we can combine words in a vast number of ways to convey
different ideas. Together, language and theory of mind allow us to
convey a broad range of messages and to model in our own minds
what effects our messages will have on those who hear them. Thisis a
good skill to have when trying to communicate efficiently—and it’s
equally useful when using communication to manipulate another
person’s beliefs or actions.

That’s the thing about communication. It’s a two-edged sword. By
communicating we can work together in remarkable ways. But by
paying attention to communication, you are giving other people a
“handle” they can use to manipulate your behavior. Animals with
limited communication systems—a few different alarm calls, say—
have just a few handles with which they can be manipulated. Capu-
chin monkeys warn one another with alarm calls. On average this
saves a lot of capuchin lives. But it also allows lower-ranking monkeys
to scare dominant individuals away from precious food: All they have
to do is send a deceptive alarm call in the absence of danger. Still,
there aren’t all that many things capuchins can say, so there aren’t all
that many ways they can deceive one another. A capuchin monkey can
tell me to flee, even if doing so is not in my best interest. But it can't,
say, convince me that it totally has a girlfriend in Canada; I've just
never met her. Never mind getting me to transfer $10,000 into a bank
account belonging to the widow of a mining tycoon, who just hap-
pened to ask out of the blue for my help laundering her fortune into
US currency.

So why is there bullshit everywhere? Part of the answer is that ev-
eryone, crustacean or raven or fellow human being, is trying to sell
you something. Another part is that humans possess the cognitive
tools to figure out what kinds of bullshit will be effective. A third part
is that our complex language allows us to produce an infinite variety

of bullshit.
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WEASEL WORDS AND LAWYER LANGUAGE

W impose strong social sanctions on liars. If you get caught in a
serious lie, you may lose a friend. You may get punched in the nose.
You may get sued in a court of law. Perhaps worst of all, your duplic-
ity may become the subject of gossip among your friends and ac-
quaintances. You may find yourself no longer a trusted partner in
friendship, love, or business.

With all of these potential penalties, it’s often better to mislead
without lying outright. This is called paltering. If 1 deliberately lead
you to draw the wrong conclusions by saying things that are techni-
cally not untrue, I am paltering. Perhaps the classic example in recent
history is Bill Clinton’s famous claim to Jim Lehrer on Newshour that
“there is no sexual relationship [with Monica Lewinsky|.” When fur-
ther details came to light, Clinton’s defense was that his statement was
true: He used the present-tense verb “is,” indicating no ongoing rela-
tionship. Sure, there had been one, but his original statement hadn’t
addressed that issue one way or the other.

Paltering offers a level of plausible deniability—or at least deniabil-
ity. Getting caught paltering can hurt your reputation, but most peo-
ple consider it less severe an offense than outright lying. Usually when
we get caught paltering, we are not forced to say anything as absurdly
lawyerly as Bill Clinton’s “It depends upon what the meaning of the
word ‘is’ is.”

Paltering is possible because of the way that we use language. A
large fraction of the time, what people are literally saying is not what
they intend to communicate. Suppose you ask me what I thought of
David Lynch’s twenty-fifth-anniversary Twin Peaks reboot, and I say,
“It wasn’t terrible.” You would naturally interpret that to mean “It
wasn't very good either"—even though I haven’t said that. Or sup-
pose when talking about a colleague’s recreational habits I say, “John
doesn’t shoot up when he is working.” Interpreted literally, this means
only that John doesn’t do heroin when he is working and gives you no
reason to suspect that John uses the drug after hours either. But what
this sentence implies is very different. It implies that John is a heroin
user with a modicum of restraint.

Within linguistics, this notion of implied meaning falls under the
area of pragmatics. Philosopher of language H. P. Grice coined the
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term implicature to describe what a sentence is being used to mean,
rather than what it means literally. Implicature allows us to commu-
nicate efhciently. If you ask where you can get a cup of coffee and I
say, ~ There’s a diner just down the block,” you interpret my response
as an answer to your question. You assume that the diner is open, that
it serves coffee, and so forth. I don’t have to say all of that explicitly.

But implicature is also what lets us palter. The implicature of the
claim “John doesn’t shoot up when working” is that he does shoot up
at other times. Otherwise, why wouldn’t I have just said that John
doesn’t shoot drugs, period?

Implicature provides a huge amount of wiggle room for people to
say misleading things and then claim innocence afterward. Imagine
that John tried to take me to court for slandering him by my saying he
doesn’t shoot up at work. How could he possibly win? My sentence is
true, and he has no interest in claiming otherwise. People all too often
use this gulf between literal meaning and implicature to bullshit.
“He’s not the most responsible father I've ever known,” I say. It’s true,
because I know one dad who is even better—but you think I mean
that he’s a terrible father. “He will pay his debts if you prod him
enough.” It’s true, because he’s an upright guy who quickly pays his
debts without prompting, but you think I mean that he’s a cheapskate.
“I got a college scholarship and played football.” It’s true, though my
scholarship was from the National Merit society and I played touch
football with my buddies on Sunday mornings. Yet you think I was a
star college athlete.

An important genre of bullshit known as weasel wording uses the gap
between literal meaning and implicature to avoid taking responsibil-
ity for things. This seems to be an important skill in many professional
domains. Advertisers use weasel words to suggest benefits without
having to deliver on their promises. If you claim your toothpaste re-
duces plaque “by up to” 50 percent, the only way that would be false
is if the toothpaste worked too well. A politician can avoid slander liti-
gation if he hedges: “People are saying” that his opponent has ties to
organized crime. With the classic “mistakes were made,” a manager
goes through the motions of apology without holding anyone culpa-
ble.

Homer Simpson understood. Defending his son, Bart, he famously
implored “Marge, don't discourage the boy. Weaseling out of things
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is important to learn. It's what separates us from the animals. . . . Ex-
cept the weasel.”

Homer's joking aside, corporate weaselspeak diffuses responsibility
behind a smoke screen of euphemism and passive voice. A 2019 NBC
News report revealed that many global manufacturers were likely
using materials produced by child labor in Madagascar. A spokesper-
son for Fiat Chrysler had this to say: Their company “engages in col-
laborative action with global stakeholders across industries and along
the value chain to promote and develop our raw material supply
chain.” Collaborative action? Global stakeholders? Value chain? We
are talking about four-year-olds processing mica extracted from crude
mines. Entire families are working in the blazing sun and sleeping
outside all night for forty cents a day. This is bullshit that hides a hor-
rible human toll behind the verbiage of corporate lingo.

Some bullshitters actively seek to deceive, to lead the listener away
from truth. Other bullshitters are essentially indifferent to the truth.
To explain, let’s return from weasels back to the animal-signaling sto-
ries with which we began this chapter. When animals communicate,
they typically send self-regarding signals. Self-regarding signals refer to
the signaler itself rather than to something in the external world. For
example, “I'm hungry,” “I'm angry,” “I'm sexy,” “I'm poisonous,”
and “I'm a member of the group” are all self-regarding signals because
they convey something about the signaler.

Other-regarding signals refer to elements of the world beyond the
signaler itself. Such signals are uncommon among animal signals, with
the notable exception of alarm calls. Most nonhuman animals simply
don’t have ways to refer to external objects. Humans are different.
One of the novel or nearly novel features of human language is that
human language gives us the vocabulary and grammar to talk about
not only ourselves but also other people and other external objects in
the world.

But even when humans are ostensibly communicating about ele-
ments of the external world, they may be saying more about them-
selves than it seems. Think about meeting someone for the first time
at a party or other social event and falling into conversation. Why do
you tell the stories that you do? Why do you talk at all, for that mat-
ter? Your stories don’t just inform the other person about aspects of
the world. They convey things about whom you are—or at least
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about whom you want to be. Maybe you're trying to come oft as
brave and adventurous. Or maybe sensitive and troubled. Maybe
you re iconoclastic. Maybe you're a master of self-deprecating humor.
We tell stories to create impressions of ourselves in the eyes of others.

This impulse drives a lot of bullshit production. When you're talk-
ing about a crazy adventure you had on a backpacking trip through
Asia, your story doesn’t actually need to be true to create the impres-
sion you are seeking. You often don’t care one way or the other. Your
story just needs to be interesting, impressive, or engaging. One need
only to sit around with friends and a shared pitcher of beer to see this
firsthand. This kind of bullshit has become an art form in the so-called
attention economy. Think about the stories that go viral on social
media: funny things that kids say, horrible first dates, trouble that pets
get into. These may or may not be true, and to most people who read
them, it doesn’t matter.

Just because people can spew bullshit doesn’t mean that they will,
nor does it mean that bullshit will not be quickly eradicated by the
force of truth. So why is bullshit ubiquitous?

FALSEHOOD FLIES AND THE TRUTH
COMES LIMPING AFTER

Pcrhaps the most important principle in bullshit studies is Brando-
lini’s principle. Coined by Italian software engineer Alberto Brando-
lini in 2014, it states:

“The amount of energy needed to refute bullshit is an order of
magnitude bigger than [that needed]| to produce it.”

Producing bullshit is a lot less work than cleaning it up. It is also a
lot simpler and cheaper to do. A few years before Brandolini formu-
lated his principle, Italian blogger Uriel Fanelli had already noted
that, loosely translated, “an idiot can create more bullshit than you
could ever hope to refute.” Conspiracy theorist and radio personality
Alex Jones need not be an evil genius to spread venomous nonsense
such as his Sandy Hook denialism and Pizzagate stories; he could be
an evil idiot—or even a misguided one.

Within the field of medicine, Brandolini’s principle is exemplified
by the pernicious falsehood that vaccines cause autism. After more
than twenty years of research, there is no evidence that vaccines cause
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autism; indeed there is overwhelming evidence that they do not. Yet
misinformation about vaccines persists, due in large part to a shock-
ingly poor 1998 study published in The Lancet by British physician
Andrew Wakefield and colleagues. In that article, and in numerous
subsequent press conferences, Wakefield’s research team raised the
possibility that a syndrome involving autism paired with inflamma-

tory bowel disease may be associated with the measles-mumps-rubella
(MMR) vaccine.”

Wakefield’s paper galvanized the contemporary “antivax” move-
ment, created a remarkably enduring fear of vaccines, and contrib-
uted to the resurgence of measles around the world. Yet seldom in the
history of science has a study been so thoroughly discredited. Millions
of dollars and countless research hours have been devoted to checking
and rechecking this study. It has been utterly and incontrovertibly

discredited.!
As the evidence against the MMR -autism hypothesis piled up and

as Wakefield’s conflicts of interest came to light, most of Wakefield’s
co-authors started to lose faith in their study. In 2004, ten of them

*  One of the immediately apparent problems with Wakefield's study was the tiny sample size. His
study looked at only twelve children, most of whom reportedly developed the purported syndrome
shortly after receiving the MMR vaccine, It is very difhicult, if not impossible, to draw meaningful
conclusions about rare phenomena from such a tiny sample.

Yet the small sample size of his study was the least of his problems. A subsequent investigation
revealed that for many of the twelve patients, the Lancet paper described ailments and case histories
that did not match medical records or reports from the parents. In a scathing article for the British
Medical Journal, journalist Brian Deer enumerated a host of issues, including: Three of twelve pa-
tients listed as suffering from regressive autism did not have autism at all; in several cases the timing
of onset of symptoms was not accurately reported; and five of the children reported as normal prior
to the vaccine had case histories reflecting prior developmental issues.

i Wakefield’s claims came under scrutiny almost immediately after his paper was published.
Within a year of Wakefield’s publication, The Lancet published another study investigating a possible
vaccination-autism link. This study used careful statistical analysis on a much larger sample—498
autistic children—and found no association whatsoever.

This was only the beginning. On the mechanistic side, other researchers were unable to replicate
the original claims that the measles virus persists in the gut of Crohn’s disease patients. On the epi-
demiological side, numerous studies were conducted and found no association between the vaccine
and autism. For example, in 2002, Pediatrics published a study of over half a million Finnish chil-
dren, and The New England Journal of Medicine published a study of over half a million Danish chil-
dren. Neither found any connection, and the conclusion of the Danish study states bluntly, “This
study provides strong evidence against the hypothesis that MMR vaccination causes autism.”

A natural experiment took place in Japan when the MMR vaccine was replaced by monovalent
(single-disease) vaccines in 1993. If Wakefield's hypothesis—that the combined MMR vaccine can
cause autism whereas giving three vaccines, one for each disease, should be safe—we would have
seen a decrease in autism rates in Japan. That did not happen. More recently, a meta-analysis com-
bining data from multiple studies looked at 1.3 million children and again found no relation be-
tween vaccination and autism.
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formally retracted the “interpretations” section of the 1998 paper.
Wakefield did not sign on to the retraction. In 2010, the paper was
fully retracted by The Lancet.

The same year, Wakefield was found guilty of serious professional
misconduct by Britain’s General Medical Council. He was admon-
ished for his transgressions surrounding the 1998 paper, for subjecting
his patients to unnecessary and invasive medical procedures including
colonoscopy and lumbar puncture, and for failure to disclose financial
conflicts of interest.” As a result of this hearing, Wakefield’s license to
practice medicine in the UK was revoked. In 2011, British Medical
Journal editor in chief Fiona Godlee formally declared the original
study to be a fraud, and argued that there must have been intent to
deceive; mere incompetence could not explain the numerous issues
surrounding the paper.

These ethical transgressions are not the strongest evidence against
Wakefield’s claim of an autism-vaccine link. Wakefield’s evidence may
have been insufficient to justify his conclusions. His handling of the
data may have been sloppy or worse. His failure to follow the ethics of
his profession may have been egregious. The whole research paper
may have indeed been an “elaborate fraud” rife with conflicts of inter-
est and fabricated findings. In principle Wakefield’s claim could still
have been correct. But he is not correct. We know this because of the
careful scientific studies carried out on a massive scale. It is not the
weaknesses in Wakefield’s paper that prove there is no autism-vaccine
link: it is the overwhelming weight of subsequent scientific evidence.

To be clear, there was nothing inappropriate about looking to see if
there is a connection between autism and vaccination. The problem is

* Investigative work by journalist Brian Deer revealed that Wakefeld was concealing massive con-
flicts of interest. At the time he was working on the 1998 paper, Wakefield's research was being
funded by a lawyer who was putting together a lawsuit against a vaccine manufacturer. Wakefield's
purported vaccine-autism link was to be a major feature of the lawsuit. Over the course of a decade,
Wakefield ultimately received well over £400,000 from the UK Legal Services Commission for his
work on this lawsuit. Professional ethics require that an author disclose any financial interest he or
she has in a published paper, but Wakefield did not do so in his Lancet report. Moreover, his co-
authors were reportedly unaware that he was being paid for this work. There was another financial
conflict of interest. Prior to publishing his paper Wakefield had filed at least two patent applications,
one for a diagnostic test for Crohn’s disease and ulcerative colitis by the presence of the measles virus
in the bowel, and a second one for the production of a “safer” measles vaccine. The commercial
value of each hinged upon proving his theory that the MMR vaccine was associated with autism and
inflammatory bowel disorders. According to Deer, Wakefield also helped to launch, and held a sub-
stantial equity stake in, startup companies in this domain.
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that the original study was done irresponsibly at best—and that when
its frightening conclusions were definitively disproven, antivaxxers
invented a story about a Big Pharma conspiracy to hide the truth.
Wakefield eventually directed a documentary titled Vaxxed, which al-
leged that the Centers for Disease Control and Prevention (CDC) was
covering up safety problems surrounding vaccines. The film received
a large amount of press attention and reinvigorated the vaccine scare.
Despite all the findings against Wakefield and the crushing avalanche
of evidence against his hypothesis, Wakefield retains credibility with a
segment of the public and unfounded fears about a vaccine-autism
link persist.

TWO DECADES LATER, WAKEFIELD'S hoax has had disastrous public
health consequences. Vaccine rates have risen from their nadir shortly
after Wakefield’s paper was published, but remain dangerously lower
than they were in the early 1990s. In the first six months of 2018,
Europe reported a record high 41,000 measles cases. The US, which
had nearly eliminated measles entirely, now suffers large outbreaks on
an annual basis. Other diseases such as mumps and whooping cough
(pertussis) are making a comeback. Particularly in affluent coastal cit-
ies, many Americans are skeptical that vaccines are safe. One recent
trend is for parents to experiment with delayed vaccination schedules.
This strategy has no scientific support and leaves children susceptible
for a prolonged period to the ravages of childhood diseases. Children
with compromised immune systems are particularly vulnerable. Many
of them cannot be vaccinated, and rely for their safety on the “herd
immunity” that arises when those around them are vaccinated.

So here we have a hypothesis that has been as thoroughly discred-
ited as anything in the scientific literature. It causes serious harm to
public health. And yet it will not go away. Why has it been so hard to
debunk the rumors of a connection between vaccines and autism?
This is Brandolini’s principle at work. Researchers have to invest
vastly more time to debunk Wakefield’s arguments than he did to pro-
duce them in the first place.

This particular misconception has a number of characteristics that
make it more persistent than many false beliefs. Autism is terrifying to
parents, and as yet we do not know what causes it. Like the most suc-
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bullshit has been well corroborated. People who clean up bullshit are
at a substantial disadvantage to those who spread it.

Truth tellers face another disadvantage: The ways that we acquire
and share information are changing rapidly. In seventy-five years
we ve gone from newspapers to news feeds, from Face the Nation to
Facebook, from fireside chats to firing off tweets at four in the morn-
ing. These changes provide fertilizer for the rapid proliferation of dis-
tractions, misinformation, bullshit, and fake news. In the next chapter,
we look at how and why this happened.



CHAPTER 2

Medium, Message,
and Misinformation

I F IN 1990 YOU HAD TOLD US THAT BY 2020 NEARLY HALF OF THE
people on the planet would carry a wallet-size machine that could
instantly look up any fact in the world—a “smartphone”—we would
have predicted an end to bullshit. How could you bullshit someone
who could check your claims easily, immediately, and costlessly?

Apparently people have neither the time nor the inclination to use
smartphones this way. Instead, smartphones have become just one
more vehicle for spreading bullshit. On the positive side, you can have
a decent dinner conversation without being fact-checked thirty times.
On the negative side, bullshit goes largely unchallenged.

Technology didn’t eliminate our bullshit problem, it made the
problem worse. In this chapter, we will explore how that happened. In
short, the rise of the Internet changed what kinds of information get
produced, how information is shared, and the ways in which we find
the information that we want. While much good has come of the In-
ternet revolution, there have been major drawbacks as well. Fluft and
glitter have overtaken serious, in-depth, thoughtful content. News
coverage has become increasingly partisan. Misinformation, disinfor-
mation, and fake news abound. We will consider these issues in turn.

THE BROTHEL OF THE PRINTING PRESS

ity the soul who hopes to hold back a revolution in information
technology. Priest and scribe Filippo de Strata lived through one
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such revolution. In 1474, he railed against the damage wrought by
the invention of the printing press. Printers, de Strata argued,
“shamelessly print, at a negligible price, material which may, alas,
inflame impressionable youths, while a true writer dies of hun-
ger. ... By massively lowering the cost of manufacturing books,
the printing press was bound to reduce the value and authority of
text. When every book had to be written by hand, only royalty and
the clergy could commission a well-trained scribe like de Strata to
produce a copy of a book. The great expense of hiring scribes served
as a filter on the kind of information committed to paper. There was
little demand for books that served only as trivial entertainment;
most new books were copies of the Bible and other documents of
huge importance. But the advent of the printing press opened a spill-
way through which less serious content could flood the market. Pub-
licly, Filippo de Strata fretted that that the “brothel of the printing
press’ would lead readers to cheap, salacious entertainment—the
works of Ovid, even. Privately, he may have been more concerned
about his own job security.

Others worried about a proliferation of fluff that would ob-
scure important information. Pioneers in cataloging human knowl-
edge, such as Conrad Gessner in the sixteenth century and Adrien
Baillet in the seventeenth century, cautioned that the printing press
would bring scholarship to a halt as readers became overwhelmed
by the range of options for study. They were wrong. With the ad-
vantage of a few centuries’ hindsight, we can see that Gutenberg’s
revolution brought vastly more good than harm. The printing
press—Ilater coupled with public libraries—democratized the writ-
ten word. In the year 1500, German writer Sebastian Brant de-
scribed this change:

In our time ... books have emerged in lavish numbers. A
book that once would’ve belonged only to the rich—nay, to a
king—can now be seen under a modest roof. . . . There is noth-
ing nowadays that our children . . . fail to know.

Still, Filippo de Strata was right that when the cost of sharing in-
formation drops dramatically, we see changes in both the nature of
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