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THE ART OF
THINKING
CLEARLY: HOW
NOT TO BE WRONG
BY JORDAN
ELLENBERG

In a world drowning in
data,  opinions,  and
conflicting  headlines,
the  abil ity  to  think
clearly has never been
more  valuable—or
more rare.  Every day,
we  are  bombarded
with  statistics,  claims,
and  arguments  that
ask us to take sides. Is
this investment safe? Is

that  diet  effective?
Should  we  trust  that
poll? Most of us rely on
g u t  f e e l i n g s  o r
authority  figures,  but
mathematician  and
writer Jordan Ellenberg
offers  a  different  path.
In his celebrated book
H o w  N o t  T o  B e
Wrong ,  E l lenberg
reveals that the secret
to  navigating  life's
messiness  is  not  to
b e c o m e  a  m a t h
professor, but to adopt
a  m a t h e m a t i c a l
mindset.  This  article
exp lores  the  core
lessons of How Not To
Be  Wrong  Jordan
Ellenberg  and  shows
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you how to apply them
to everyday decisions,
arguments, and beliefs.

WHAT IS HOW NOT
TO BE WRONG
REALLY ABOUT?

At first glance, the title
H o w  N o t  T o  B e
W r o n g  J o r d a n
El lenberg  m igh t
sound like a manual for
winning arguments.  In
reality,  it  is  a  deeply
humane and engaging
tour  of  mathematical
thinking.  Ellenberg,  a
p r o f e s s o r  o f
mathematics  at  the
U n i v e r s i t y  o f
Wisconsin–Madison,
a r g u e s  t h a t
mathematics is not just
a collection of formulas
to be memorized. It is
a  way  of  seeing  the
world—a  toolkit  for
detec t ing  h idden
a s s u m p t i o n s ,
questioning  flawed
logic ,  and  making
better  decisions under

uncertainty.
The book is structured
around  five  major
themes:  l inearity,
inference,  expectation,
r e g r e s s i o n ,  a n d
existence. Each section
u s e s  r e a l - w o r l d
stories—from  lottery
scams  to  the  health
risks  of  bacon  to  the
b e a u t y  o f  p r i m e
numbers—to  illustrate
how  mathematical
reasoning can prevent
us  from  falling  into
common  traps.  The
underlying message is
that  math  is  not  an
esoteric  discipl ine
reserved for nerds; it is
a  form  of  intellectual
hygiene.

WHY
MATHEMATICAL
THINKING
MATTERS FOR
EVERYONE

Many  people  believe
that math is irrelevant
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to  their  dai ly  l ives
unless  they  work  in
science  or  finance.
Ellenberg  dismantles
this  myth  by  showing
t h a t  w e  a l l  u s e
m a t h e m a t i c a l
r e a s o n i n g — o f t e n
b a d l y .  W h e n  w e
interpret a news article
a b o u t  a  m e d i c a l
breakthrough,  we  are
making  a  judgment
about  probabi l i ty.
When  we  choose  a
retirement plan, we are
g r a p p l i n g  w i t h
compound  growth.
When  we  listen  to  a
political pundit, we are
evaluating a claim that
may  rely  on  hidden
averages  or  selective
data.
H o w  N o t  T o  B e
W r o n g  J o r d a n
Ellenberg  teaches
that  mathematical
thinking  is  a  defense
against  nonsense.  It
helps  you  spot  when
someone  i s  us ing

numbers  to  deceive,
when an argument fails
because  of  a  logical
fallacy,  or  when  your
own intuition is leading
you astray. In a time of
misinformation,  this
s k i l l  i s  n o t  j u s t
useful—it is essential.

COMMON
FALLACIES WE
COMMIT (AND
HOW TO AVOID
THEM)

O n e  o f  t h e  m o s t
valuable aspects of the
book  is  its  detailed
examination  of  classic
logical  and  statistical
errors. Here are a few
of the most important
ones ,  d rawn  f rom
Ellenberg's  work.

1. The
Survivors
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hip Bias
We  tend  to  focus  on
the winners and ignore
the losers.  If  you only
look  at  successful
entrepreneurs  who
dropped out of college,
you  might  conclude
that dropping out is a
smart move. In reality,
you  are  ignoring  the
v a s t  m a j o r i t y  o f
dropouts  who  failed.
El lenberg  uses  the
example of the "silent
evidence" of World War
II bombers: the military
wanted to reinforce the
parts  of  planes  that
returned  with  bullet
h o l e s ,  u n t i l  a
mathematician pointed
out  that  the  planes
that were hit elsewhere
simply  didn't  come
back.  Knowing  how
not  to  be  wrong
means actively seeking
out the data that isn't
visible.

2. The
Linear
Fallacy
We  naturally  assume
that  things  grow in  a
straight line. Ellenberg
s h o w s  h o w  t h i s
assumption  leads  to
disastrous  predictions,
like assuming that the
number of people with
a disease will continue
to increase at the same
r a t e ,  o r  t h a t  t h e
housing  market  will
always go up. Reality is
o f t e n
nonlinear—compound
growth,  diminishing
returns,  and  tipping
points are everywhere.
Learning  to  recognize
when linear thinking is
inappropriate  is  a  key
lesson from How Not
To Be Wrong Jordan
Ellenberg.
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3. The
Misuse of
Averages
An  average  can  be
deeply  misleading  if
t h e  u n d e r l y i n g
distribution  is  uneven.
Ellenberg  famously
critiques the "average"
American family or the
"average"  student.
When  you  hear  that
"the  average  person
has  one  testicle,"  you
u n d e r s t a n d  t h e
absurdity—but  we  fall
for similar tricks all the
time.  For  example,  a
s m a l l  n u m b e r  o f
extremely  wealthy
people can pull up the
"average"  income,
making a country seem
richer than it really is.
The antidote is to ask:
w h a t  d o e s  t h e
distribution look like?

4.
Confusing
Correlatio
n with
Causation
T h i s  i s  t h e  m o s t
famous  stat ist ical
fallacy,  but  Ellenberg
g i v e s  i t  f r e s h
treatment. He tells the
story  of  how  a  study
showed  that  children
who  eat  breakfast
per fo rm  bet ter  in
s c h o o l .  B u t  d o e s
breakfast cause better
grades,  or  do children
f rom  more  s tab le
h o m e s  b o t h  e a t
breakfast  and  get
better  grades?  The
mathematical  tool  for
untangling  this  is  the
r a n d o m i z e d
experiment, but in real
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life  we  often  have  to
r e l y  o n  c a r e f u l
reasoning and domain
knowledge.  How  Not
To Be Wrong Jordan
Ellenberg  provides
the  mental  framework
t o  a s k  t h e  r i g h t
questions.

PROBABILITY: THE
LANGUAGE OF
UNCERTAINTY

O n e  o f  t h e  m o s t
powerful  sections  of
the  book  deals  with
probability.  Ellenberg
a rgues  tha t  mos t
people  are  innately
bad  at  thinking  about
c h a n c e .  W e
overes t imate  the
l ike l ihood  o f  ra re
events  ( l ike  plane
c r a s h e s )  a n d
u n d e r e s t i m a t e
common  ones  (l ike
heart disease). We also
m i s u n d e r s t a n d
c o n d i t i o n a l
p r o b a b i l i t y — t h e
chance that something

i s  t rue  g i ven  new
evidence.
The classic example is
the  "Linda  problem"
f rom  psycho logy:
people are more likely
to say that a feminist
bank teller exists than
a  bank  teller  alone,
e v e n  t h o u g h  t h e
former  is  a  subset  of
the  latter.  Ellenberg
u s e s  B a y e s i a n
reasoning to show how
we should  update  our
be l i e f s  when  new
information  arrives.
T h i s  i s n ' t  j u s t
academic; it applies to
medical  tests,  legal
evidence,  and  even
dating.  Knowing  how
not  to  be  wrong
means  learning  to
t h i n k  l i k e  a
Bayesian—adjusting
your  priors  as  data
comes  in.

REGRESSION TO
THE MEAN: WHY
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SUCCESS OFTEN
FOLLOWS FAILURE

(AND VICE VERSA)

A n o t h e r  c r u c i a l
concept  El lenberg
explains  is  regression
to  the  mean.  If  you
have  an  unusual ly
good day, the next day
is  l ikely  to  be  less
good—not  because  of
any mystical force, but
because  ex t reme
outcomes  are  often
fo l l owed  by  more
average  ones.  The
same applies to sports,
business,  and  health.
The danger is that we
attribute  causality
where  none  exists:  a
CEO  who  fires  the
whole  management
team  after  a  terrible
quarter might later see
improvement, but that
improvement  may
simply be regression to
t h e  m e a n .
Understanding  this
h e l p s  y o u  a v o i d

making poor  decisions
based  on  short-term
fluctuations.  How  Not
To Be Wrong Jordan
Ellenberg  trains  you
to  see  patterns  more
clearly—and  to  resist
the  urge  to  read  too
much into noise.

APPLYING
MATHEMATICAL
THINKING TO
YOUR DAILY LIFE

S o  h o w  c a n  y o u
a c t u a l l y  u s e  t h e
lessons from How Not
To  Be  Wrong?  Here
are  a  few  practical
strategies:

Always ask:
"Compared to
what?"
Whenever
someone
presents a
statistic, demand
a baseline. Is
that risk high or
low relative to
other things you
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already accept?
Decompose
complex
problems.
Break a big
question into
smaller parts. For
example, instead
of "Is this
investment
good?", ask
"What is the
expected return?
What is the
probability of
loss? What are
the scenarios?"
Check your
assumptions
about
averages. When
you hear an
average, ask
whether the
distribution is
normal or
skewed. If it's
skewed (like
income or real
estate prices),
the median is
more

informative.
Look for
hidden
variables.
Before assuming
X causes Y, think
about what else
could explain the
relationship. A
correlation
between ice
cream sales and
drowning doesn't
mean ice cream
causes
drowning—it
means hot
weather
increases both.
Use the
"outside view."
Instead of
getting lost in
the details of
your unique
situation, step
back and look at
the base rates.
What happens in
similar cases?
This is one of the
most powerful
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correctives to
overconfidence.

REAL-WORLD
EXAMPLES FROM
THE BOOK

Ellenberg's  genius  is
his  storytelling.  He
uses colorful examples
that  stick  with  you.
H e r e  a r e  a  f e w
memorable  ones:

The story of
Abraham Wald
and the missing
bullet holes
(survivorship
bias).
The "hot hand" in
basketball—is it
real or just a
cognitive
illusion?
(Ellenberg
explains the
math behind the
controversy.)
The lottery as a
tax on people
who don't
understand

expected value.
The case of the
"null hypothesis"
and how
scientists can
fool themselves
by p-hacking.
The political
implications of
the "curve of the
distribution" in
The Bell Curve
controversy.

Each  story  reinforces
the  core  idea:  that
math  i s  not  about
ge t t i ng  t he  r i gh t
answer every time, but
about  asking  better
questions.  How  Not
To Be Wrong Jordan
Ellenberg is ultimately
a  plea  for  intellectual
humility and curiosity.

WHY THIS BOOK
MATTERS MORE
THAN EVER

In an age of fake news,
filter  bubbles,  and
a lgo r i thmic  echo



10

10 How Not To Be Wrong Jordan
Ellenberg

2024-10-12

chambers,  the  ability
to think critically about
numbers  is  a  form of
s e l f - d e f e n s e .
Politicians,  advertisers,
and  pundits  all  use
statistics to manipulate
us. Ellenberg does not
claim  that  math  will
m a k e  y o u
infallible—we all  make
mistakes.  But  it  can
make you less wrong,
more  often.  That  is  a
r e a l i s t i c  a n d
empowering  goal.
T h e  b o o k  a l s o
e m p h a s i z e s  t h a t
mathematical  thinking
is a skill, not a talent.
Anyone  can  learn  it
with practice. You don't
need to solve calculus
problems; you need to
develop  a  habit  of
mind  that  questions
assumptions,  looks for
h idden  da ta ,  and
distinguishes  between
noise and signal. How
Not  To  Be  Wrong
Jordan  Ellenberg  is

the best popular guide
to  developing  that
habit.

CONCLUSION

H o w  N o t  T o  B e
W r o n g  J o r d a n
Ellenberg  is far more
than a math book. It is
a masterclass in  clear
thinking,  packed  with
stories,  jokes,  and
profound  insights.  By
revealing  the  hidden
mathematics  behind
everyday  confusion,
Ellenberg gives us the
tools  to  make  better
decisions,  argue  more
effectively,  and
understand  the  world
as  it  really  is—not  as
w e  w i s h  i t  w e r e .
Whether  you  are  a
student, a professional,
or  simply  a  curious
person  tired  of  being
misled,  this  book  will
change how you think.
Read  it,  and  you  will
n e v e r  l o o k  a t  a
percentage, a study, or
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a  political  claim  the same  way  again.


