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Of course each of these pockets of predictabIity can be a0ruptly punctured. A 200d restaurant is very likely to open its doors when It says 1t will, but it may not, for any number of reasons, from 2
‘manager sleeping late, to fire, bankruptcy, pendemic, muclear ver, o a physics experiment accidentally creating a black hol that sucks up the solar system. The same is true of amsthing clse. Eren
those fft-year suarise and sunset forecasts ould be offsomevhat i, sometime in the next ity years, a massive space fock bumps Earth offts orbi around the sun. There are no certainties i fe—
ot even death and taxes f we assign a nonzero probabilty to the invention o technaloies tha et us upload the contents o our brainsinto 2 cloud-computing network and the emergence of a fature
Society 5o public-sprited and prosperous thet the state can be funded with charitable donations.

So is reaity clocklke or cloud-lke? I the futare predictzble or mot? These are alse dichotomies,the first of many we wil encounter. We lie in  world of clocks 2nd clouds and a vast jumble of
other metaphors. Unpredictabilt and predictabilty coexist uneasily in the intricately inerlocking systems that make up our badies, our societes, and the costmos. Howw predictable something is
depends on what we are tring to predict, how far intothe future, and under what circumstances.

Look at Edvard Lorenz’s field. Weather forecasts aretypically quite elable, under most conditions,looking 2 fen days ahead, but they become increasngly less accuratethree, four, and five days
out. Mach beyond a week, we might as well consult that dart-throving chimpanzes. So we can' se tht weather is predictable or nat, oy thet weather is predicable to some extent under some
circamstances—and e must be very careful when ety fo be more precse than that Teke somefhing as seemingly simple as the relationship betyeen time and predictability: it s generaly trae that
the further we ty to look into the fature, the harder it i to see. Bu there can be prolonged exceptions to the rule. Predictng the continuation of a long bull merket i stocks can prove profiable for
‘many years—untl it suddenly proves to be your undoing. And predicting thet dinosaurs would continue to preside at the top of the food chain vas a safe bet for teus of millions of years—until an
asteroid se off a catclysm that opened up ecological miches for a tiny mammal that eventually evolved into a species that ris to predict the fature. Laws of physics asie, there are no universal
constaats, so eparating the predictable from the unpredictable is difficult work. There's o way around it

Meteorologists knov: that better than anyone. They make large numbers of forecasts and routinely check their accuracy —which is why we know that one- and to-day forecasts are typicaly quite
‘accurate while eight-day forecasts are not. With these analyses, meteorologits are able to sharpen their understanding of how weather vorks and tweak their models. Then they try again. Forecast,
‘messure, fevise. Repeat. It  never-endiag process of incremental improvement that explains why weather forecasts are good and slowly gettin beter. There may be imits to such improverments,
howerer, because weather is the textbook illstration of nonlineariy. The farther ont the forecaster ties to look, the more opportunity the i for chaos to flap it butterfly wings and blow awey
expectations. Big leaps in computing power and continued refinement of forecasting models may nudge the liits 3 lttle further into the fature but those advances gredually get harder and the
Paoffsshrink toward zero, How go0d can i et? No one knows. But Knowing the carrent imitsis itself « sucess.

In so many other high-stzkes endeavors, forecasters are groping in the dark. They have mo ide how good thei forecasts e in the short, medium, or long term—and no idea how good their
fopecasts could become, At best,they have vegue hunches, That's because the forecast-measure-revise procedare operates only within the rarefied confines of high-tech forecasting, such as the work
of macroeconomists at entral banks of markeing and financial profesionalsin big companies o opinion poll analyss ke Nate Silver. More ofen forecasts are mace 2nd then. nothing. Accuracy
i seldom determined afte the fact and is elmost never done wih sufficient regularity and rigor that conclusions can be drawn. The reason? Mostly s 2 demand-side problem: The consumers of
forecasting—governments, business, and the public—don' demand evidence of accuracs. So there is no measurement, Which mezns no revision. And without rvision,there can be no improvement.
Imagine a vorld in which people lov to run, but they have no idea how fet the average person runs,or how ast the best could run, because runmers have never agreed to bsic ground rules—sty on
the track, begin the race when the gun i fired, end it aftr a specified distence—and there are 1o independent race officials nd timekeepers measuring results. How likely is it that running times are
improving i this world? Not very. Are the best runners running asfest as human beings ae phsically capeble? Agein, probaby not

T heve been struck by how important measurement i to improving the lman condition,” Bll Gates wrote, Yo can achieve incredible progressifyou st 2 clar gozl and find 2 measure that il
drive progress toward thet goa... This mey seem basic but it is amazing bow often it is ot done and how hard it s to geright,™ He isright about whet it takes to drive progress, end it is surprising
how rerely if done in forecasting, Even that simple firststep—setting a clear zoal—hasn't been teken.

You might think the goalof forecasting i to foresee the future accurately, but that’s often ot the goa,or atleastnot the sol goal. Sometimes forecasts are meant to entertain. Think of CNEC' Jim
‘Cramer with his “boozh!” shtick, or John McLaughlin, the host of The McLaughlin Group, bellowing at his panelists to predict the Likeliood of an event “an a seal from zero to ten, with zero
representing zcro possibilty and ten Fepresenting complete metaphysical certitude!” Sometimes forecests are used to advance politicl agendes and gelvanize action—zs zctivsts hope to do when
they varn of ooming horrors ualess e chang our vays, There i also dress-to-impress forecasting_hich i what banls delver vhen they pay 2 famous pundit fo tel wealthy clents 2bout the
slobel cconomy in 2050. And some forecasts are meant o comfort.—by assuring the audience tha their belifs are correct and the future will unfold s expected. Pertisens ere fond of these forecasts.
S, e s e A 1 o
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‘This jumble of goals is seldom acknowledged, which makes it difficult to even start working toward measurement and progress. It's a messy situation, which doesn't seem to be getting better.

And yet this stagnation i a big reason why I am an optimitic skeptic. We know that in so much of what people want to predict—palitc, cconomics, finance, business, technalogy, daily ife—
predictablity exists, to some degree, in some circumstances. But there is so much else e do not know. For scientsts, not Knowing is excitng, If's an opportunity to discover; the more thet is
‘unkuows, the greater the opportuniy. Thanks to the frankly quite amazing lack ofrigor i o many forecasting domains, this opportunity is huge. And to seze i, al we have to do1 set a lear goal—
accuracy! —and getserious about measuring,

Tve been doing that for much of my career. The research that produced the dart-throwing-chimpanzee result was phase one. Phase two started in the summer of 2011, when my research (aad life)
‘partner Barbara Mellers and  launched the Good Judgment Project and invited volusteers tosign up and forecast the future. Bll lack responded. So did a couple of thousand others that first ear,
and thousands more in the four years that follovied. Cumulatively, more than twenty thousand intellectully curious leypeople ried to figure out if protestsin Russiz would spread, the price of gold
would plummet, the Nikkel would close above 9,500, war would erupt on the Korean peninsule, and meny ofher questions bout complr; chellenging global issues. By varying the experimentl
conditions, we could gauge which fecors improved foresight, by how much, over which time frames, and how good forecests could become if best prctices were layered on each other. Laid out like
that it sounds simpl. It wasn' It was a demanding program thet took the tlents and herd work of 2 multdisciplinary team besed at the University of Celiforniz, Berkeley, and the University of
Pennsytvania.

Big as it was, the Good Judgment Project (GIP) vas only part of a much larger research effort sponsored by the Inteligence Advanced Research Projects Actvty (IARPA). Dot be put offby the
bland name, ARPA is an agency within the inteligence community that reports to the director of Nationel Intelligence and ifsjob is to support daring research that promises to meke American
inelligence bettr 2t what it doss. And a big partof what American infelligence does s forecas global poltical and economic trends. By one rough estimate, the United States has enty thousand
intelligence analysts assessing everything from minute puzles to major events such as the likelihood of an Istecl sneak attack on Iranian nuclear acliis or the departure of Greece from the
curozone.” How good is allths forecasting? That s not easlly answered because the inteligence commenity, ike so many major produces of forecasting has never been keen on spending money to
figure that out. There are verious reasons for that reluctance, some more respecizble than others, but we'l gt nto that Lter. What matters s that this forecsting s critcl to ntonel security and
yetlitlecan be seid with any confidence 2bout how good it i, o even whether is as g0od as a multbillion-dollr operation with trenty thousand people should be. To change tha, IARPA created a
forecasting tournament in which fve sientifc teams Ied by {op researchers in the eld would competsf0 generate sccurate forecasts on the Sorts of tough questions nteligence analysts deal vith
every day. The Good Judgment Project was one of those five tams. Each team would effectvel be its own research project, ree to improvise whatever mefhods it though would work, bt required
to submit forecasts at  &.m. castern standerd time every day from September 2011 to June 2035, By requiring teams o forccast the same questions at the seme fime, the tournament created = level
Playing feld—and e richfrove of date about what works, how wel, and when. Over four years, LARPA posed nearly fve hundred questions about world affairs. Time frames were shorter than in my
carler research, ith the vast majorty of forecasts extending out more than one month and less then one year.In eI, we sethered over ane million individul judgments about th fature.

In year 1, GIP beat the oficia control sroup by 6o%. In year 2, e beat the cantrol sroup by 78%. GJP also beat it universty-aflated competitors, ncluding the University of Michigan and MIT,
by hefty margins, from 30% to 70%, and even outperformed professionel intelligence analysts with access to classified data. Afer two years, GIP wes doing so much better than its academic
‘compettors that IARPA dropped the ofher teams. "

T delve into details Iter, but leP’s note two key conclusions that emerge from this research. One, foresight i real. Some people—people lke Bill Flack—hate it in spades. They aren' gurus of
oracles vith the pover fo peer decades into th future, bt they do have 2 ral, measurabl skl at judging how high-sakes events re el to unfold three months, s months, 2 year, or 2 year anda
helfin advance. The other conclusion is what makes these superforecasters so good. ts not really who they are, It s what they do, Foresight isn't a mysterious gift bestovied at birh.It s the product
of partcular ways of thinking, of gathering nformation, of updating belief. These habits of thought can be learned and cultvated by auy inteligent, thoughtful, determined person. It may not even
e ell that herd to et sterted. One result that particularly surprised me was the effect of  tutorie covering some besic concepts that wel explore n this book and ere summarized in the Ten
‘Commandments appendi It took only about sixty minutesto read and yet it mproved accuracy by Toughly 10% through the entire tournament year. Yes, 109 may sound modest, bt i was achieved
at soltlle cost. And never forget that even modest improvements in foresght maintained orer time 2dd up. | spoke about that with Azron Brown, an author, a Well Strect veteran, end the chief risk
‘manager at AQR Capital Menagement, 2 hedge fund with over $:00 billion in assfs. IFs 5o hard to see because it not drameatic” he said, but if it is susteined ‘i’ the diffrence between @
consstent winges who's maling 2 iving, of the guy WO’ going broke all the time.™ A world-lass poker player e vill mest so0n could not agres more. The difference between heavyvieghts and
‘amateurs, she said, is that the heavyweights know the difference betweena */ , bet anda 1/, bet.
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And yet,ififs possible to improve foresight simply by measuring, and if the rewards of improved foresight are substantial, why isn't measuring standard practice? A big part of the answer to that
question e in the psychology that comvinces us we know things we really dont—things like whefher Tom Priedman is an zccarate forecaster or not, 1l explore this psychology in chapter 2. For
centries, it hobbled progress in medicine. When physicians finally accepted tha their xperience and perceptions were mot relizble means of determining whether a treatment works, they turned to
scientific testing—and medicine finaly started to meke repid advences. The same revolution needs to happen in forecastng.

It won'tbe casy. Chipter 3 examines what it tekes to test orecasting as rigorously zs moder medicine tests treatments, It a bigger challenge then it may appear. Inthe late 198os I vorked out 2
‘methodology and conducted vhat was,at the time,the bigaest test of expert politca forecastng accuracy ever. Ome result,delivred memy yearslater, was the punch lne hat now makes me squirm.
‘But enother discovery ofthat research did't receive nearly as much attention even though it was far more important: one group of experts had modest but red forsight, What made the difference
betreen the experts with foresight and those who were so hopelessthey dregaed the averege down tothe lvel of 2 dar-throwing chimp? It wasn't some mystica giftor accessto information athers
@idn't have, Nor v it any particular set of belifs. Indecd, within 2 quite wide range of vews, what they thought did't metter. It was how they thought.

Inspired in part by that insight, LARPA created its unprecedented forecasting tournament. Chapter 4 i the story of how that happened—and the discovery of superforecasters. Why are they o
5004 That question runs through chapters 5 through 5. When you meet them if hard ot to b struck by how smart they are, so you might suspect i intelligence that makes allthe difference, Ifs
. They'e also remerkably mumerate, Like 5il Flack, many have advanced degrees in mathematics and science. So i the secret axcane math? No. Even superforccasters who are card-carrying
‘mathematicians rrcly use much math. They also tend to be nevsjunkies who stay on top of the ltest developments end regulerly update ther forecasts, o you might be tempted to aftribute their
Success o spending endless hours on the 5, Yt tht oo vould be 2 mistake.

‘Superforecasting does require minimum levels of intelligence, mumeracy, and knowledge of the world, but anyone who reads serious baooks abont psychological rescarch probbly has those
prerequisies. So what is it that clevates forecesting to superforecasting? As with the experts who had realforesight in my earler esearch, what matters most is how the forccaste thinks. 1l describe
this in et but broadly speaking, superforecasting demands thiaking that is open-inded, careful, curious, and ~abore all—self-ritcl. It also demands focus. The kind of thinking that produces
‘superior judgment does not come <ffortlesly. Only the determined can deliver it reasonably consistenty, which is why our anelyses heve consistently found commitment to elf-mprovement to be
the trongest predicto of performance.

In thefinal chapters, 1 esolve an apparent contradiction between the demends of zood judgment and effctive leadership, espond to what I think are the to strongest challenges to my research,
and conclude—appropriately for a book about forecasting —vith 2 consideration of what comes next.
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A FORECAST ABOUT FORECASTING

‘But maybe you think this s all hopelessly outdated. After all, e ive in an era of dazzlingly powerful computers, incomprehensible algorithms, and Big Data. At is core, the forecasting I study
involves subjective jadgment: it people thinking and deciding, nothing more. st the time for such sloppy guesswork draving fo 2 close?

In 1554, 2 brillant psychologist, Paul Meshl wrote 2 small book that caused b stir.* It reviewed tenty stadies showing that vell-informed experts predicting outcomes—whether 2 student,
wiould suceeed in college or a parolee would be sent back to prison—were mot as accurate as simple alzorithms that added up objective indicators ke ability test scores and records of past conduct.
Meehls claim upset many experts, but subsequent research—now more than to hundred studies—has shown thatin most cases staistical algorithms beat subjective judgment, and in the handful of
Studies where they don', they usually tie. Given that algorithms are quick and cheap, unlike subjective judgment, a ie supports using the algorithm. The point is now indisputable: when you have 2
vell-validated statistical algorithm, use it

‘This insight was never a threat tothe reign of subjectve judgment because we so rarely have well-validated algorithms for the problem at hand. It was just impractical for math to displace plain old
thinking—in 1954 2nd even todzy

‘Butspectacalar advances in information technology suggest we are approaching a historical discontinuity in humanity’s relationship with machines. In 1997 IBA's Deep Elve beat chess champion
‘Garry Kasparor. Now, commercially available chess prosrams can beat any human. In 2011 IBA's Watson beat Jeopardy! champions Ken Jennings and Brad Ruttr. That was 2 vastly tougher
‘computing challenge, but Watson's engineers did it. Today, s no longer impossible o imagine  forecasting competition in which a supercomputer trounces superforecasters and superpundits alike.
‘Afte that happens, there wil stil be human forecasters, but ke human Jeopardy! contestants, we willonly vatch them for entertainment.

501 spoke to Watson's chief engineer, David Ferrucei. 1 was sure that Watson could easily field a question about the present o past ke “Which two Russian leaders traded jobs in the last ten
years?" But I was carious 2bout his views on hov long it will take for Watson o one o its digital descendants to ield questions ike Wil 0 top Russian leaders trade jobs i the next ten years?”

In 1965 the polymath Herbert Simon thought we sere only fwenty years away from 2 world in which machines could do “any work 2 men can do,” which is the sort of naively optimistic thing
‘people said back then, and one reason vhy Ferrucei—who has worked in artfcial itellience fo thirty years s more cautious today. ? Computing is making enormous strides, Ferrucei noted. The
ability o spot patterns s growing spectacularly. And machine learning, in combination with burgeoning human-machine interactions that feed the learning process, promises far more fundamental
‘advances to come. It going to be one of these exponential curves that we're kind of a the bottom of now” Ferrucei said.

‘But there i a vast difference between “Which fwo Russian leaders traded jobs?” and “Will two Russizn leaders trade jobs again?” The former s a historicalfact, The computer can look it up. The
Iatter requires the computer to make an informed guess about the intentions of Vladimir Putin, the character of Dimiti Medveder, and the causal dymamics of Russian politics, and then integrate that
information into a judement call. People o that sort of thing all the time, but that doesn't make it easy. It means the human brain is wondrous—because the task is staggeringly hard. Even ith
‘computers maling galloping advances, the sort of forecasting that superforecasters do s 2 long way off. And Ferrucei st sure e ill ever see 2 human under glass at the Smithsonian with 2 sign
saying “subjective judgment.

Machines may get better at “mimicking human meaning,” and thereby beter at predicting human behavior, but “there’s a difference between mimicking and reflecting meaning and originating
‘meaning,” Ferruccisaid. That's a space human judgment will avays occupy.

In forecasting, as in other fields, we vill continue to see human judgment being displaced—to the consternation of white-collar workers—bat we will also see more and more symtheses, ke

freestyle chess,* in which humans vith computers compete as teams, the human rawing on the computer's indisputable strength but also oceasionally overriding the computer, The result is 2
combination that can (sometimes) beat both humans 2nd machines. To reframe the man-versus-machine dichotomy, combinations of Garry Kasparov and Deep Blue may prove more 1obust then
‘pure-human or pure-machine approaches.

‘What Ferrucci does see becoming obsolete is the guru model that makes so many policy debates so puerile: 1l counter your Paul Krugman polemic with my Nial Ferguson counterpalemic, and
rebut your Tom Friedman op-ed vith my Bret Stephens blog.” Ferrucci seeslght at the end of this long dark tunnel: I think s oing to get stranger and stranger” for people tolisten to the advice of
experts whose views are informed only by their subjective judgment. Human thought i beset by psychological pitals, 2 fact that has only become widely recognized n the last decade or two. ‘S0
what I want s that human expert paired vith a computer o overcome the human cognitive limitations and biases.™

1f Ferrucet i right—I suspect heis—we vill eed to blend computer-based forecasting and subjective judgment in the future. S0 ' time ve got serious about both.
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Ilusions of Knowledge

hen the dermatologist saw spots on the back of the patient's hand, he vas suspicious and removed a bit of skin. A pathologist confirmed it was 2 basal cellcarcinoma. The patient didn' panic.
t00 was a physician. He knev this form of cancer seldom spreads, The carcinoma vas removed and, as 2 precaution, the pafient arranged to see a big-name specialit.

‘The specialst discovered a lump in the patient's right armpit, or axilla. How long had it been there? The patient didn't know. The speciaist said it should come out. The patient agreed. Afierall,
‘specialistwas 2 rencvmed fiure. If he said “ake it out,”who would disagree? The surgery was booked.

When the anesthesia wore off and the patient avoke, he was surprised to find his whole chest wrapped in bandages. The specialst arived. Fis expression vas grim. ‘I must ell you the truth,
began. “Your axla is full of cancerous tisue. 1 have done my best to xcise it and have removed your pectoralis minor but 1 may vell not have saved your . That last statement was 2 modest atte
to'Sofien the blow, A5 the specialist made alltoo lear,the patient hadn'tlong to e,

For a moment the world seemed to end,” the patient later wrote. “After a short period of surprise and shock I turned as far as I could on my side and sobbed unashamedly. I do not remember m
about the restof the day.” The nest morning, with 2 lear mind, I worked out a simple plan of how 1 would spend my remaining time... curious feeling of peace came over me when I had completed
plan, and  fell asleep.” In the days that followed, visitors came {o offer the patient whatever comfortthey could. He found it allrather awisvard. ‘T was soon clear that they were more embarrassed th
e he wTote.* He was dying. That was  fact. One had to keep calm and do what one must. There was o use blubbering.

‘This melancholy moment happened in 1056 but the patient, Archie Cochrane, did not die which is fortunate becanse he wemt on to become 2 revered figure in medicine. The specialist was wix
Cochrane didn't have terminal cancer. He didt have cancer at 1l a a pathologist discovered when he examined the tissue removed during surgery. Cochrane vas as shocked by his reprieve as by
eath sentence. ‘I had been told that the pathologist had not yet reported.” he wrote many vears later, “but I never doubted the surgeon’s words.”

‘That's the problem. Cochrane didn't doubt the specialst and the specialist didnt doubt his own judgment and 5o neither man considered the possibilty that the diagnosis was wrong and neit
thought it wiseto wait for the pathologist’ report before closing the books on the fe of Archie Cochrane, But we shouldn't judge them too harshly. Its human nature. We have al been too quick to m
‘up our minds 2nd too slow to change them. And i e don't examine hov we make these mistakes, ve vl keep making them. This stagnation can 20 on for years. Or 2 lfetime. It can even Lastcentus
2s the long and wretched history of medicine flustrates.
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BLIND MEN ARGUING

‘The “long” part i obrious enough. People have been trying to make the sick wel for as long a5 people have been gettng sick. But “wretched”? That s less obrious, even for readers familiar with
history of medicine, because “most histories of medicine are strkingly odd,” as the Britsh physician and author Druin Burch noted. “They provide a clear account of what people believed they v
doing, but almost none at all of whether they were right."* Did the osrich ege poultices applied by ancient Egypian physicians actually heal head fractures? In ancient Mesopotzmis, did the treatme
of the Keeper of the Royal Rectum actually Keep royal rectums healthy? What about bloodletting? Everyone from the ancient Greeks to George Washington's doctors swore that it was vonderf
restorative, but did it work? The standard historis are usually mute on these scores, but when ve use modern science to judse the effcacy of historical treatments, it becomes depressingly clear
‘most of the interventions vere useless or orse. Until quite recently in historical terms, it was not unusual for a sck person to be better off f there vies 0o physician available because letting an il
take s natural course s less dangerous than what a physician would infict. And treatments seldom got better, no matter how miuch time passed. When George Washington fell in 1709, s esteer
‘hysicians bled him relentlessly, dosed him with mercary to cause diarrhe, induced somiting, and raised blood-illed bisters by applying hot cups to the old man’sskin. A physician in Aristoles Athy
o's Rome, or medieval Paris, or Elizabethan London vould have nodded at much of that hideous regimen.

‘Washington died. One might assume that such results vould make physicians question their methods but, to be air, the fct that Washington died proves nothing about the treatments beyond |
they failed to prevent his death. €5 possible that the treatments helped but not enough to overcome the disease that took Washington's e, or that they didn' help at all, or that the treatments &
hastened Washington's death. I impossible to know which of these conclusions i trae merely by observing that one outcome. Even with many such observations, the truth can be difficult or imposs
to tease out. There are just too many factors inolved, too many possible explanations, too many unknowns. And if physicians are already inclined to think the treatments work—which they are, or t
viouldn't prescribe them —all that amibigaity s ikel {0 be read in favor of the happy conclusion that the treatments realy are effectve, It takes strong evidence and more rigorous experimentation t
the ‘bleed the patient and see if he gets better” variety to overvhelm preconceptions. And that s never done.

‘Consider Galen, the second-century physician to Roman emperors. No one has influenced more generations of physicians. Galen's witings were the indisputable source of medical authority for
than a thousand years. ‘Tt s T, and  alone, vho has revealed the trus path of medicine.” Galen wrote with his usual modesty; And vet Galen never conducted anything resembling 2 modern experim
Why should he? Experiments are what people do when they aren' sure what the truth is. And Galen was untroubled by doubt. Each outcome confirmed he tas right, no matter hovw equivocal
evidence might look to someone less wise than the master. “All who drink of this treatment recover in a short time, except those whom it does not help, who a1l die,” he wrote. It is obvious, theref
thatit fals only in mcurable cases.”

(Galen is an extreme example but he i the sortof figure who pops up repeatedly n the history of medicine. They are men (alvays men) of strong conviction and a profound trust n their ovn judem
‘They embrace treatments, develop bold theories for why they work, denoance rvals 2s quacks and charlatans, and spread their insights with evangelical passion. So it went from the ancient Greek
Galen to Paracelsus to the German Samuel Hahnemann and the American Benjamin Rush. In the nineteenth century, American medicine saw piched batiles between orthodos physicians and a hos
charismatic figures with curious new theories ke Thomsonianism, which posited that most illness was due to an excess of cold in the body, or the orficial surgery of Bdwin Hartley Pratt, W
fundamental nsight was that, as one detractor put it ith only modest exaggeration, “the rectum i the focus of exstence, contains the essence of I, and performs the fanctions ordinarily ascribe:
the heart and brain.™ Fringe o mainstream, almost al o it as wrong, with the treatments on offr ranging from the frivolous to the dangerous. Some physicians feared as much but most carrie¢
vith business as usual. Ignorance and confidence remained defining features of medicine. 45 the surgeon and historian Ira Rutkorw observed, physicians who furiously debated the merits of vari
treatments and thearies were “Like blind men arguing aver the calors of the rainbor:

‘The cure for this plague of certainty came tantalizinglyclose to discovery i 1747, when 2 British ship's doctor named James Lind took twelve sailors suffering from scurvy, divided them into pairs,
gave each paira different treatment: vinegar, cider,sulfuric acid, seavater, 2 bark paste, and citrus fruit. It was an experiment born of desperation. Scurvy was a mortal threat to salors on long-distz
voyages and not even the confidence of physicians could hide the fuity of their treatments. So Lind took s shots in the dark—and one hit. The two sailors given the citrus recovered quickly.
‘contrary to popular belif, this was not a eureka moment that ushered in the modern era of experimentation. “Lind was behaving in what sounds 2 modern vy, but had no full understanding of wha
vi2s doing, noted Druin Burch. ‘He faled 5o completely to make sense of his own. experiment that even he was lft unconvinced of the exceptional benefits of lemons and limes. ™ For years thereat
‘salors kept getting scurvy and doctors kept prescribing worthless medicine.
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until the tventieth century did the idea of randomized trial experiments, careful measurement, and statistical power take hold. “Is the application of the numerical method to the suoject-matte
‘medicine a trivial and time-wasting ingemuity 25 some hold, oris it an important stage in the development of our art, as ofhers proclaim i,” the Lancet asked in 192, The Britsh statsticizn Au
‘Bradford Hill responded emphatically that it was theltter, and laid out a template for modern medica investigation. If patients who were identical in every ay Were put into fvo groups, and the gro
vere treated differentl, he wote, e svould knov the treafment caused any difference in outcome. It seems simple but i impossiblein practice because mo fwo people are exactly alike, not even ident
twins, o the experiment will be confounded by the differences among test subjects. The solution lay n statstics: Randomly assigning people to one group or the other vould mean whatever differer
there are among them should balance out if enough people participated in the experiment, Then we can confidently conclude that the treatment caused any ifferences in observed outcomes. It
‘perfect. There is no perfection i our messy world. But it beats wise men stroking thei chins.

‘This seems stunninely obvions today. Randomized controlled trals are now routine, Yet it was revolutionary because medicine had never before been scientific. True, it had occasionally reaped
fruits of science Ik the germ theory of disease and the X-ray. And i dressed up as a science. There were educated men vith impressive tiles who conducted case studies and reported results m La
Taden lectures at august universites. But it vasn'tscentifc.

It was cargo cult science, a term of mockery coined much later by the physicst Richard Feynman to describe what happened after American airbases from World War I were removed from ren
‘South Pacific slands, ending the slanders’only contact with the outside world. The planes had brought wondrous goods. The ilanders wanted more. So they “arranged to make things ke runways
‘put fires along the sides of the runvays, to make a wooden hut for 2 man tosit i, ith two wooden pieces on his head like headphones and bars of bamboo sticking out ke antennas—he's the contrc
Zand they vait for the planes to land." But the planes never returned. S0 cargo cultscience has the outward form of science but lacks what makes it truly scientifc.

‘What medicine lacked was doubt. “Doubt s not afearfl thing,” Feymman observed, “but  thing of very great value,™ It what propels science forward.

When the scientist tels you he does not know the answer, he i an ignorant man. When he tells you he has a hunch about how it s going to work, he s uncertain about
it When he is pretty sure of how it is going to work, and he tells you, “This i the way i’ going to work, Il bet,” he stll s in some doubt. And it is of paramount
importance, in order to make progress, that we recognize this ignorance and this doubt. Because we have the doubt, e then propose looking in new directions for new
ideas. The rate of the development of science is not the rate at which you make observations alone but, much more important, the rate at which you create new things
totest

It was the absence of doubt—and scientific rigor—that made medicine unscientific and caused it to stagnate for so long.
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PUTTING MEDICINE TO THE TEST

‘Unfortunately, this story doesn't end with physicians suddenly slapping themselves on their collctive forehead and putting their belefs to experimenta tests. The idea of randomized controlled
vias painfully Slow to catch on and it was only afer World War I1 that the fist srious trils were attempted. They delivered excellent resuls. But sl the physicians and scientists who promoted.
‘modernization of medicine routinely found that the medical establishment wasm't interested, or was even hostile to their effors. “Too much that as being done in the name of health care lac
scientific validation,” Archie Cochrane complained about medicine i the 19505 2nd 19605, and the National Health Service—the British health care system—had “far too ite interest in proving
‘promoting what was effective.” Physicians and the institutions they controlled didn't want to let g0 of the idea that ther judgment alone revealed the truth, so they kept doing what they did because t
ad aliays done it that vay—and they were backed up by respected authority. They didn't need scientific validation. They just knev. Cochrane despised this attitude. He called it ‘the God complex.’

When hospitalscreated cardiac care unts to treat patients recovering from heart attacks, Cochrane proposed a randomized trial to determine whether the nevs units delvered better resuls than
old treatment, which was to send the patient home for monitoring and bed rest. Physicians balked. It was obvious the cardiac care units were superior, they said, and dening patients the best care e
b unethical. But Cochrane was not 2 man o back down. S a prison camp physician treating fellow POWs during World War I1 he often stood up to the authorities. On occasion, he loudly ber:
trigger-happy German guards. So Cochrane got his tial: some patients, randomly selected, were sent to the cardiac care units while others were sent home for monitoring and bed rest. Partway thro
the trial, Cochrane met vith a group of the cardiologists who had tried to stop his experiment. He told them that he had preliminary result. The difference in outcomes betrveen the v treatments
ot statistiallysignificant, he emphasized, but it appeared that patients might do lightly better n the cardiac care units. “They were vociferous in their abuse: “Archie, they said, e alvays thought
were unethical You must stop the tial at once.’” But then Cochrane revealed he had played a ltle trick. He had reversed the results: home care had done slightly better than the cardiac units. ‘Tt
vi2s dead silence and I el rather sick because they vere, aftr all, my medical colleagues.”

‘Unusually high heart disease rates among prisoners drevs Cochrane’ attention to the ustice system, where he encountered the same aitudes among prison wardens,judges, and Home Office offict
What people didn' grasp is that the only alternatve to a controlled experiment that delvers real nsight s an uncontrolled experiment that produces merely the ilusion of insight. Cochrane cted.
‘Thatcher sovernment's “shart, sharp, shock” approach to young offenders, which called for brief incarceration in spartan jails governed by strict rules. Did it work? The government had sin
implemented it throughout the justice system, making it impossible o answer. If the policy was introdiuced and crime et dovn, that might mean the policy worked, or perhaps crime went down
any of 2 hundred other possible easons, 1f crime went up, that might shov the policy as useless or even barmful,or it might mean crime would have risen even more but or the beneficial effects of
‘policy. Naturally, polticians would claim othersvise. Those in povwer would say it worked; their opponents would say it failed. But nobody would really know. The politicians would be blind men argt
over the colors o the rainbow, If the government had subjected ts policy “to a randomized controlled trial then we might, by now, have known is true worth 2nd be some way ahead in our thinki
Cochrane observed. But it had't. It had just assumed that its policy would work as expected. This was the same toxic brev of ignorance and confidence that had kept medicine in the dark ages
millennia.

‘Cochrane’s frustration is palpable in his autobiography. Why couldn't people see that intuition alone was 1o basis for firm conclusions? It was “bevvildering.

et when this skepticalscientist was told by an eminent physician that b body was riddled with cancer and he should prepare to die, Archie Cochrane meeMy acquiesced, He did not thin, “That's
one man's subjective judgment, it could be wrong, so I waitfor the pathologist’s report. And why did the surgeon cut out my muscle before hearing from the pathologist, anyway?”* Cochrane treé
the physician's conclusion as fact and prepared.to die.

S0 there are two riddles. First, there is Cochrane’s modest point that much more than intuition s needed before we draw firm conclusions. It is 50 obviously true. Why did people resit it? W
specifcally, did the specialst nof think o wait o hear from the pathologist before removing a swath of Cochrane’s flesh? Then there i the puzzle of Cochrane himself. Why did a man who stressed
‘importance of not rushing to judgment rush to judgment about whether he had terminal cancer?
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THINKING ABOUT THINKING

1tis natural o identify our thinking vith the ideas, images, plans, and feelings that flow through consciousness. What else could it be? If T ask, “Why did you buy that car?® you can trot out reasc
‘Good mileage. Cute ssie. Great price.” But you can only share thoughts by infrospecting; that is, by tumin your attention inward and examining the contents of sour mind. And introspection can ¢
capture a tiny fraction of the complex processes whirling nside your head —and behind your decisions.

In describing hovw we think and decide, modern psychologists often deploy a dual-system model that partitions our mental universe into two domains. System 2 is the familiar realm of conscl
thought, It consists of eversthing we choose to focus on. By contrast, System 1 s largely 2 stranger o us. It s the realm of automatic perceptual and cognitive operations—lke those you are running
‘0w {0 transform the print on this page into 2 meaningful sentence or to hold the book while reaching for a glass and taking  sip. We have 0o avareness of these rapid-fire processes but we could.
function without them. We would shut dow.

‘The numbering of the two systems s not arbitray. System 1 comes firs. It fast and constantly running in the background. If a question i asked and you instantly know the answer, it sprang fi
System 1. System 2 i charged with interrogating that ansver. Does it stand up to scrutiny? s i backed by evidence? This process takes time and effor, which i why the standard routine in dect
‘making 5 this:first System 1 delivers an ansver, 2nd only then can System 2 get imvolved, starting vith 2 examination of hat System 1 decided.

‘Whether System 2 actually will get involved is another matter. Try ansering this: “A bat and ball together cost $1.10. The bat costs a dollar more than the ball. How much does the ball cost?” I
are like just about everybods tho has ever read this famous question, you instantly had an answer: “Ten cents.” You didn't think carefullyto get that. You didn'tcalculate anything. Itfust appeared.
that, you can thank System 1. Quick and easy, no effot required.

‘Butis “ten cents” right> Think about the question carefuly.

ou probably realized a couple ofthings. First, conscious thought is demanding. Thinking the problem through requires sustained focus and takes an eternity relative to the snap judgment you got 1
2 quick ook Second, “ten cents” is wrong, It feel right. But its wrong. In fact, s obviously wrong—if you giv it a sober second thought.

The bat-and-ball question is one item in an ingenious psychological measure, the Cognitive Reflection Test, which has shown that most people—including very smart people—aren' very reflec
‘They read the question, think “ten cents,” and seribble down “ten cents” as their final answer vithout thinking carefull. S0 they never discover the mistake, let alone come up with the correct ans
(five cents). That is normal human behavior. We tend to go with strong hunches. System 1 follows 2 primitive psycho-logi: it feels true, i .

In the Peleolithic world in shich our brains evalved, thaf's not 2 bad way of making decisions. Gathering all evidence and mulling it over may be the best way to produce accurate answers, b
‘hunter-gatherer who consults statistics on lions before deciding whether to worry about the shadow moving in the grass isu't kel to ive long enough to bequeath his accuracy-maximizing genes to
next generation. Snap judgments are sometimes essential. A5 Daniel Kahneman puts i, ‘System s designed to jump to conclusions from ltleevidence. ™

So ihat about that shadorw in the long grass? Should you vorry? Well, can you recall alion emerging from the grass and pouncing on someone? Ifthat memory comes to you easiy—it is not the so1
thing people tend to forget—you will conclude lion attacks are common. And then start to worry. Spelling out this process makes it sound ponderous, slow, and calculating but t can happen entt
vithin System 1—making it antomatic, fast, and complete within 2 few tenfhs of 2 second. You see the shado. Snap! You are frightened—and running, That' the “availabiity heuristic,” one of m
System 1 operations—or heuristics—discovered by Daniel Kahnemn, his collaborator Amos Tversky, and other researchers i the fas-growing science of judgment and choice.

A defining feature of infuitve judgment i is insensitivty to the quality of the evidence on which the judsment is based. It has to be that way. System 1 can oxly do its b of delivering str
‘conclusions at lightning speed if i never pauses to wonder whether the evidence at hand is lawed or inadegquate, or i there s better evidence elsechere. It must treat the available evidence as reli
‘2nd suficient, These faci assumptions are so vitl o System  that Kahneman gave them 2n ungainly but oddly mémorable abel: WYSIATI (What You See Is Al There 1.

Of course, System 1 can't conclude whatever it vants. The human brain demands order. The world must make sense, which means ve must be able to explain what we see and think. And we usa,
can—because we are creative confabulators hardwired to nvent stories that impose coberence on the vorld.

Imagine youre sittng at 2 table in 2 research a, looking at rows of pctures. You pick one, 2 picture of a shovel. Why are you pointing at that? Of course you can't answer without more informat.
‘But ifyou were actually atthat table, with your finger pointing at  picture ofa shovel,simply saying °I don't know” would be a lot harder than you might think. Sane people are expected to have senst
‘sounding reasons for their actions. It is awkward to tell others, especially white-lab-coated neuroscientists, I have no idea why—I just am.”
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In celebrated research, Michael Gazzaniga designed a bizarre situation in which sane people did indeed have no idea why they were doing what they were doing. His test subjects were “split-bri
patients, meaning that the eft and right hemisphieres of thei brains could not communicate it each ofher because the connection befeen them, the corpus callosum, had been surgically seve
(traditonally 25 treatment for severe epilepsy). These people are remarkably normal, but their condition allos researchers to commuricate direcly vith only one hemisphere of thei brain-
Shoring an mage to cnly he lef or right fed of ision—without sharing th communication it the ofher hemisplere. I ik tlking to vo differen people. I this case,the let£eld of vison (v
seports {0 the right hemisphere) vas Shown a picture of a snowstorm and the person vas sked o point o the picture that rebted to it So ke quitereasonably pointed at the shovel. The right il
vision vhich eports to th Ifé hemisphere) was show an image of chicken clav—and the person e then ke h his hand s poiated ai a shove. The lef hemisphere hed no dea iy But
person didn' say T don' know.” Instead, he made upa stoy: O, tat's simple, one pefient sid, “The chicken cla goss with th chicken, and you needa sovel toclean outth chicken shed.

“his compulsion to xplainarises vith clockike regulaity evry tme  stock market closesand a ournalist sas something ik “The Dow rose ninety-fiv poias today on news that..” & quick cb
ill often revealthat the news that supposedly drove the market came out el after the market had risen. Bt that minimallevl of scrutny s eldom applied. 1 2 rare day when 2 ournalist says, =
‘market rose today for any one o 2 bundred different reasons, or i of them, o 50 ane Knows.” Insead, ke 2 split-brain patient asked by he is pointing at 2 pictre o a shove wWhen he has 501
hy,the Journlist confures a lausible sory from whateer i ot hand.

‘The explanatory urge is mostly a good thing. Indeed, it i the propulsise force bekind all buman efforts to comprehend realty The problem s that we move too fst from confusion and uncertanty
have 1o idea why my hand s ponted at 2 pcture of  shovel) to  clear and confident conclusion (‘Oh, tha’s smple”) withot spending any time i between (‘This i one possile explanation but
areofters),

In 2013, when 2 massive car bomb e eight people and njured over o hundred in Oslo, the capitalof Norway,th frt reaction was shock. Thi vas Osl, one of the most peaceful and prosper
ities on the planet. Speculation erupted on he Internet and cable nes. 1t had to be radical Tsamiss. It vas 2 ca bomb intended o kil as many as possble, And the car had been parked outside
office tover where fhe prime minister ok, It had to be Islemists Just ike he London, Madrid, znd Bal bombings. Just ke o/11. People Tushed to Google o see if they could find suppor.
information. They succeeded: Norvay has soldiers in Afghanitan es partofthe NATO mission; Norway has  porly inegrated Moslim community;  reical ioslm preacher had been charged 1
incitement the week before. Then came o that an even more shocking crime hid been committed not long ftr the bombing. 1t was a mass shooting —dozens dead—at 2 summer camp for Y0
‘people run by theruling Labour Party. Everything fit. These were coordinated atacks by slamist terorist. No doubt about . Whether th terrorists were homegton o Enked to 2l Qzeda remaine.
Be seen,but i was obvious the perpetrators had to be extremist Muslms.

5t urmed ou, there was only one perpetrator. His name is Anders Brefvk. He fs't Muslim He hates Muslims, Breiv's attacks were aimed at a government that he el had betraed Norway v
s multiclturalist plices. After Breivi's arest, many people accused those 1+ho had rashed t Judgment of Tslamophobia, and not without eason, 2 some of them had seemed all oo eage fo b
Muslims in general. ut given the few fecs known af the fme, and the history of mass atrocity terrorism in the preceding decade, it as reasonable to suspect Ilamist terrorsts. & scientist we
describe that s 2 ‘lausible ypothesi.” But ascentist would have handled that plausible hypothesis very diffrenty.

Like everyone clse, scientists have inuitons. Tndeed, kuaches and flahes of nsight—he sens that something i true e if ou can'tprove it—hare been behind countles breakthrougs.
interplay between System 1 and System 2 can be subtle and creatve, But scienists are traine to be cautous. They know: that no matfer how emplng i is o anofnt a pet hypothesis 2 The Tn
alternatve explanatons must gt  hearing. And they must seriously consider the possblty that thir intil Bunch s wrong, In fact, in science, the best evidence that a hypothesis i rue i ofer
experiment designed to prove e kypothesis i false, but which fils to 4o o, Scentists must b able o answer the queston “Vhat would convince me 1 am wrong?” I they can', it @ sign they b
‘rovm to attached to thei belies.

“The key i doubt. Scientists canfeel just a stronely as anyone elsethat they know The Truth. Butthey know they must setthat eeling asde and replace i with inely measured degrees of doubt—de
thatcan be reduced (although never to2er) by better evidence from bette studes.

Such sientifc caution runs aganst the gran of human nature. Asthe post-Oslo speculation reveals, our natural nclinationi 0 grab o to the frt lausible explanation and happtly gather suppor
evidence without checking it rlabiity. That s what psychologists cal confirmation bias. e rarely seek out evidence that undercuts our ist explanation, and when that evidence s shored under
moses ve become mofivated skeptics—finding resons, hoverr tewuous, o belile i o throv it out entirely:* RecallGelen's sublme confdence that bis wonderfal trement cured evryone who foc
except the “incurable cases” who died, That was pure confirmation bias: “If the patient is cured, it is evidence my treatment works; if the patient dies, it means nothine.
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‘This is 2 poor way to build an accurate mental model of a complicated world, but if's a superb way to satisfy the brain's desire for order because it yields tidy explanations with no loose e1
‘Eversthing i clar, consistent, and settld. And the fact that it ]l its” gives s confidemce that we Know the truth. It s wise to take admissions of uncertainty seriousl” Daniel Kahneman noted,
declrations of high confidence maialy tel you that an individual has constructed acoherent story in his mind, not necessarily that th story i true.”

BAIT AND SWITCH

When the eminent specialist cutinto Archie Cochrane's armpit, he sy tssue that appeared riddled with cancer. Was it It made semse that it would be, There wes the lump in the patient’s armpit.
carcinome on his hend. And years before, Cochrane had been imvolved in rescarch that had exposed him to X-rays, which wes vhy the frst doctor hed urged him to see the specialst. It al it This
cancer. No doubt about . And no need to weitfo the pathalogist'sreport before remoring one of Cochrene’s muscles and edvising the petient that he hadn't long to v,

Archie Cochranes skeptical defenses folded because Cochrane found the specialist story as intuiively compellng es the speciaist dd. Bat another mentel process was likely at work, as v
‘Formally it clled attribute substitution, but I cal it baif and switch: when fzced with a hard question, e often surreptitiously replace it with an casy ome. “Should I worry abont the shadorw i the |
grass?” s 2 hard question. Without more data, it may be unanswerabl. So we substitate an easier question: “Can 1 easly ecall a lion attacking someone from the long grass?” That question becom
proxy for the original quetion and if the answer i yesto the second queston, the answer to the first also becomes yes.

So the availabilty heuriticlike Kehnemen’ other heuristcs—is essentialy = bait-and-switch memeuver. And just s the aveilablity heurisic i usually an unconscious System 1 activty, so oo’
and switch.

Of course we aren't always oblivions to the machinations of our minds. If someone asks abont climate change, e may sa, T have no training in cimatology and haven't read any of the sience.
ried to answer based on whet | kmow I'd make @ mess of t. The knoviedgezble people are the climatologists. So 1 substitute ‘Do most climatalogists think climate chenge i rel?” for s cimate cha
real?’” An ordinery persan told by an eminent cencer specilist thet she hes terminel cancer may engage in the same conscious beit and svitch 2nd just accept what the doctor says as true,

But Archie Cochrane vas o crdinary elow:. e was a prominent physician. He knew that the pthologisthadn' eported. He knew betterthan anyone that physicians are often 0 sureof themse
2nd that this “God complex” can lead them to make terrble misiakes. And yet he immedintely 2ccepted that what the specialist seid vas the true and fnal vord—because,  suspect, Coch
‘umcamsciously substituted I thi the sort of persom who should know i  have cancer?” for the question “Do 1 have cancer?” The anster vs “Of course! He is an eminent cancer specialist, He saw
cancerous flesh with his ow s, Thisis exactlythe sort o person who should know vhether | have cancer.” So Cochrane ecquiesced.

1 realize T am rocking no one’s mental universe by seving that people often jump to judgment. Amyone who has spent time around humans knows that. But that s telling, We know we should s
down and think before draving fim conclusions. And yet, when we are faced vith a problem, and a seemingly sensible solution springs to mind, we bypess System 2 and declre, “The answer is
cents.” No ane is immmune, not even skeptics ike Archie Cochrane.

We could call s automatic, nearly effotless mode of thinking about the world the defaul seting. but that wou'tdo. “Default” suggests e can fip the switch to something else. We cant. Like
‘ot System : perations keep humming, nonstop, beneath the babbling brook of onsciousness.

A better metaphor imvolves vision. The instant we wake up and look pst the tip of our nose,sihts and sounds flo to the brain and System 1 is engaged. This perspectiveis subjective, unique to ¢
of u. Only you can see the world from the tp ofyour own nose. So lt’scal i the tp-of-your-riose perspective.
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BLINKING AND THINKING

s imperfect asthe view from the tip of your nose may be, you should't discount it entirely.

‘Popular books often draw 2 dichotomy between intuition and analysis—*blink” versus “think’and pick one or the other 2s the way to g0. 1 am more of a thinker than a blinker, but blinkthin
‘another false dichotoms. The choice in'teither/or, it 5 how to blend them in evolving situations. That conclusion is not as inspiring as a simple exhortation to take one path or the other, but it has
advantage of being true, s the pioneering researchers behind both perspectives came fo understand.

‘While Daniel Kahneman and Amos Tversky were documenting System s falings, another psychologist, Gary Klein, was examining decision making among professionals lie the commander
Srefighting teams, and discovering that snap judgments can vork astonishingly e, One commander told Klein about going to 2 outine kitchen fire and ordering bis men to stand in theliving room
ose dov the flames. The fire subsided at first but roared back. The commander was baffled. He 2lso noticed the living room vas surprisingly hot given the sze of the kitchen fire. And why was 1
quiet? A fire capable of senerating that much heat should make more noise, A vague feling of unease came over the commander and he ordered everyone out of the house. Just a the firefighters reac
the street, the floor in the iving room collapsed—because the real source ofthe fire s in the basement, not the kitchen. Hov: had the commander known they were in terrible danger? He told Kleiz
had ESP (extrasensory perception), but that was justa story he told himselfto cover up the fact that he didn't know how he knew. He just knev—the hallmark of an intuitve judgment.

‘Draving such seemingly different conclusions about snap judgments, Kahneman and Klein could have hunkered down and fired offrival polemics. But, ke good scientists, they got together tos
the puzele. “We agree on most of the issuss that matter,”they concluded in 2 2009 paper.”

‘There is nothing mystical about an accurate intuition ike thefire commander’. I pattern recognition. With training or experience, peaple can encode patterns deep in their memories in vast mur
‘and intricate detail—such as the estimated fift thousand to one hundred thousand chess positions that top players have in their repertoire.* 1f something doesn't fit a pattern—like a kitchen fre g1
off more heat than 2 kitchen fire should—a competent expert senses it immediately. But as we see every time someone spots the Virgin Mary in burnt foast or in mold on 2 church wall, our patte
recognition ability comes at the cost of susceptibiliy to fale postives. Thi, plus the many ofher ways in which the tip-of-your-nose perspective can generate perceptions that ar clear, compelling,
wirong, means intuition can fail as spectacalariy as i can work.

‘Whether inuition generates delusion or nsight depends on whether you work in a world full o valid cues you can unconsciously register for future use, “For example, it i very likely that there
early indications that a bulding i about to cllapse in a fire or that an infant will so0n show obious Symptoms of nfection,” Kahneman and Klein wrote. “On the other hand, it is unlkely that ther
‘publicly availzble information that could be used to predict how vell  particularstock vill do—f such valid information existed, the price of the stock would already reflectit. Thus, we have more rea
to trust the intuition of an experienced fireground commander about the stability of 2 builing, or the inuitions of a murse about an infant, than {o trustthe fntuitions of a stock broker.™ Learning
cues is a matter of opportunity and effot. Sometimes learning the cues i easy. A child does not need thousands of examples to lear to discriminate dogs from cats.” But other patterns are much hai
to master, ik the estimated ten thousand hours of practce it takes to learn those fifty thousand to one hundred thousand chess patterns. “Without those opportunitiesto lear, 2 valid intuition can ¢
be due to: lucky accident o to magic,” Kahneman and Klein conclude, “and we do not believe in magic.’

But there is 2 catch. 45 Kahneman and Klein noted, i's often hard to know when there are enough vali cues to make intuition work. And even where it clearly can, caution i advisable. “Ofte
‘cannot explain a certain move, only know that i feels right, and it seems that my intuition i right more often than not” observed the Norwegian prodigy Magnus Carlsen, the world chess champion
the highest-ranked player n history. “If study a position for an hour then | am usually going in loops nd ' probably not going to come up with something useful. | usually know what 1 am going tc
after 0 seconds; the rest is double-checking. ™ Carlsen respects hs intution, as vell he should, but he also does 2 ot of ‘double-checking.” because he knows that someimes intuition can let him dc
‘and conscious thought can improve his udgment.

‘That's excellent practice. The tip-of-your-nose perspective can work wonders but it can also go terribly 3w, 5o i you have the time to think before making a big decision, do so—and be prepare,
accept that what seems obviously true now may furn out o be false later.

1t is hard to argue with advice that feels about as controversial as a fortune-cookie platitude. But tip-of-your-pose flusions are often o convincing that we bypass the advice and go with our.
‘Consider a forecast made by Pegey Noonan—the 1¥all Street Journal columist and former speechviter for Ronald Reagan—the day before the presidential elction of 2012 It will be 2 Romney vict
‘Noonan vrote. Her conclusion was based on the big numbers turning out to Romney ralies The candidate “looks happy and grateful.” Noonan observed. And someone who attended a campaign ¢
had told Noonan about “the intensity and joy of the crowd.” 2d i up, Noonan concluded, and “the vibrations are right.” ' asy to mock Noonan's vibrations. But who among us hasn't flt mista
certainty that an election, or some other event, was going to break one way or another because it just felt that way? You may not have said “the vibrations are right,” but the thinking is the same.*
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‘That's the power of the tip-of-your-nose perspective. It is 5o persuasive that for thousands of years physicians did not doubt their convictions, causing unnecessary suffering on 2 gareantuzn sc.
‘Progress only really began when physicians accepted that the view from the tp of their nose was mot enough to determine what works.

00 often, forecasting in the tenty-fist century looks too much like nineteenth-century medicine. There are theories, assertions, and arguments. There are famons figures, 2s confident as they
well compensated. But there s little experimentation, or anything that could be called science, so e know much less than most people realize. nd we pay the price. Although bad forecasting rarely e
25 obviousy to harm as does bad medicine, i steers us sublly toward bad decisions and all that flows from them-—including monetary losses, missed opportunities, unnecessary suffering, even war

death,
‘Happily, physicians now knovr the cure for allthis. It a tablespoon of doubt.
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An Optimistic Skeptic

 areal forecasters. When we think abaut changing jobs,setting married, buying a home, making an inestment, launching a product, o retring, we decide based on hov we expect the future will unfold. These expectations are
forecasts. Ofien v do our own forecasting. But when big events happen—markes crash, vars loom, leaders tremble—we turn o the experts, those n the know. We look to people ke Tom Friedman.

1fyou are a White House staffer, you might ind him in the Oval Ofice with the president o the United States, talking about the Middle East. If you are  Fortune 500 CEO, you might spot him in Davos, chatting in the lounge with
hedge fund billionares and Saudi princes. And if you don't frequent the White House or swanky Swiss hotels, you can read his New York Times columns and bestselling books that ellyou what's happening now, vhy; and what will
‘come next.’ Millions do.

Like Tom Friedman, Bill Flack forecasts lobal events. But there i 2t less demand for his insights.

For years, Bill worked for the US Department of Agticulturein Arizona—<partpick-and:shovel work, part spreadsheet”—but now he lives in Kearney, Nebraska. Bill i a native Comhusker. He grew up in Madison, Nebraska, a farm
town where his parents ovned and published the Madison Star-3fail a newspaper with lots of sories 2bout Iocalsports and county fair. He was 2 go0d student in high school and he vwent on t0 get a bachelorof scence degree from
the University of Nebraska. From there, he went to the University of Arizona. He was aiming for a PhD in math, but he realied i was beyond his abilities—1 had my nose rubbed in my limitations” is how he puts it—and he dropped.
ot It wasn' vasted time, hovever. Classes in ornithology made Bill an 2vid bird-watcher, and because Arizona is 2 great place to see birds, he id feldwork part-time forscientists, then got 2 job with the Department of Agriculture
and stayed fora while.

Bill s fifty-ive and reired,although he says if someone offered him a job he would consider t. S0 he has free time. And he spends some of it forecasting

Bill has ansvered roughly hree hundred questions ike “Wil Russia ofcially annex additiona] Ukainian teritory inthe next three months?” and “In the next ear, il any country withdsarw from the eurozone?” They are questions
that matter. And they're diffcult. Corporations, banks, embassies, and intelligence agencies struggle to answer such questions a1l the time. “Will North Korea etonate 2 nuclear device before the end of this year?” “How many
additional countries vl eport cases of the Ebola virusin the next eight months>* ‘Wil India or Brezi become a permanent member of the UN Security Council n the next o years?” Some of the questions are downright obscure, at
Teastfor most of us, “Will NATO it nes countriesto join the Membership Action Plan (MAP) n the next nine months?” Wil the Kurdistan Regional Government hold 2 referendum on national independence this year?” “Ifa non-
‘Chinese telecommunications firm wins 2 coniract to provide Internet services in the Shangha Free Trade Zone in the next two years, vl Chinese cifizens have access to Facsbook and|or Twitter?” When Bill frst sees one of these
questions, he may have 1o clue how to answer it What on earth i the Shanghai Free Trade Zone”” he may think. But he does his homevvork. He gathers fact, balances clashing arguments, and settles on an answer.

"No ane bases decisions on Bill Flack's forecast, or asks Bill to share his thoughts on CXN. He has never been invited to Davos to sit on 2 panel with Tom Friedman. And that's unfortunate, Because Bill Fack i 2 remarkable
forecaster. e know that because each one of Bl predictions has been dated, recorded, and assessed for accuracy by independent scentifc observers. Hi track record s excellent.

Bill s not alone. There are thousands of others answering the same questions. A are volunteers. Most aren't as good as Bil, but about 2% are. They include engineers and lawyers, atists and scientists, Well Stresters and Main
Streeters, professors and students. We vl meet many of them, including » mathematician, 2 flmmaker, and some reirees eager to share their underused talents. I callthem superforecasters because that s what they are. Relizble
‘evidence proves . Explaining why they e s0 200d, and how others can learn to do what they do, is my goalinthis book.

How our low-profie superforecasters compare i cerebral celebrities like Tom Friedman s an infriguing question, but t can' be answered because the accuracy of Friedman's forecasting has never been rigorously tested. Of
‘course Friedman's fans and critics have opinions one vay o the other—he nailed the Arab Spring” or he screvved up on the 2003 ivasion of raq” or ‘he as prescient on NATO expansion.” But there are no hard facts about Tom
‘Friedman's track record, just endless opinions—and opinions on opinions.* And that s business as usual. Every day, the news media delver forecasts without reporting,or even asking, how 200d the forecasters ho made the forecasts
really are. Bvery day, corporations and governments pay for orecasts that may be prescient or worthless or something in between. And every day, al of us—leaders of nations, corporate executives, ivestors, 2nd voters—make crtical
ecisions on the basis of forecasts whose qualty i unknown. Baseball managers wouldn't dream of getting out the checkbook o hire 2 player without consuling performance statistcs. Even fans expect to see player stats o
Scoreboards and TV screens. And yet when it comes tothe forecasters ko help us make decisions that matte far more than any baseball game, we're content to be ignorant.

In thatlght,relying on Bill Flack's forecasts looks quite reasonable. Indeed, relying on the forecasts of many readers ofthis book may prove quite teasonable,for it turns out that forecastingis not  “you have it or you don'” talent.
Itisa skill that can be culivated. This book will showw you hors.
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THE ONE ABOUT THE CHIMP.

Twant tospail thejoke, so I give away the punch line: the average expert was rougly as accurate as  dart-throwing chimpanzee.

ou'e probably heard that one before. It's famous—in some circls, infamous. It has popped up in the New Yori: Times, the Wall Street Journal,the Financial Times, the Economist, and other
outlts around the world. It goes ike thi: A researcher gathered 2 big group of experts—academics, pundits, and the like_to make thousands of predictions 2bout the economy, stocks, elections,
vrs, and other isues of the day, Time passed, and when the researcher checked the accuracy of the predictions, he found that the average expert did about as el 2 random guessing. Except that's
ot the punch line because “random guessing” 't fonny. The punch ine is about a dart-throwing chimpanzee. Because chimpanzees are fanny.

1 2m that researcher and for a while I didn't mind the joke. My study was the most comprehensive assessment of expert judgment in the scientifc iterature. It was a long slog that took about,
twenty vears, from 1984 0 2004, and the results vere farricher and more constructive than the punch line suggested. But | didn't mind the joke because it raised awareness of my research (2nd, yes,
scientiss savor their fifteen minutes o fame too). And [ myself had used the old “Gart-throwing chimp" metaphor, o 1 couldn't complain too loudly.

12150 didn't mind because the joke makes a valid point. Open 2ny newspaper, atch any TV news shov, and you find experts who forecast what's coming. Some are cautious. More are bold and
confident. & handful claim to be Olympian visionaries able to see decades info the future, With few exceptions, they are not in front of the cameras because they possess any proven skill at
forecasting, Accuracy i seldom even mentioned. OId forecasts 2re like old news—soon forgotten—znd pundits are almost never asked to reconcile what they said with what actually happened. The
one undeniable talent that talking heads have is their skl at telling a compelling story vith conviction, and that i enough. Many have become sealthy peddling forecasting of untested valte to
corporate executives, government officals, and ordinary people who would never think of swallowing medicine of unknovn effcacy and safety but who routinely pay for forecasts that are as dubious
as elixis sold from the back of a wagon. These people—and their castomers—deserve a nudge in the ibs 1 was happy to see my research used to give it o them.

But I realized that as word of my work spread, is apparent meaning vas mutating. What my research had shown was that the average expert had done ltle bettr than guessing on many of the
‘polifical and economie questions I had posed. “Many” does not equal al. It was easiest to beat chance on the shortest-range questions that only required looking one year out, and accuracy fel off the
Surther out experts tried to forecast—approaching the dart throwing-chimpanzee levelthree to fiveyears out. That was an important finding. I tell us something about the limts of expertise in a
‘complex world_—and the imits on what it might be possibl for even superforecastersto achieve, But 25 in the chidren's same of “telephone,” in hich a phrase is whispered to one child who passes it
o to another, 2nd 5o o, and everyone i shocked at the end to discover how much it has changed, the actual message was garbled n the constant reteling and the subtleties were lost entirely. The
‘message became “all expert forecasts are useless,” which is nonsense. Some variations vere even cruder—like experts know no more than chimpanzees.” )y research had become a backstop
reference for nihlists who see the future as inherently unpredictable and know-nothing populists who insist on preceding “expert” with ‘so-called.”

‘o1 tired ofthe joke. My research did not support these more extreme conclusions, nor &id I feel any affnityfor them, Today, that i ll the mare true.

‘There s plenty of room to stake out reasonable positions between the debunkers and the defenders of experts and their forecasts. On the one hand, the debunkers have 2 point. There are shady
‘peddlers o questionzble insights i the forecasting marketplace, There are 2so limits to foresight that may just not be surmountable. Our desite o reach into the future il aiays exceed our grasp.
But debunkers g0 too far when they dismiss al forecasting 2s 2 fool’s errand. I believe it 5 possible o see nfo the future, atleastin some situations and to some extent, and that any intelligent, open
‘minded, and hardworking person can cultvate the requisite skil.

Call me an “optimistic skeptic”
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THE SKEPTIC

To understand the “skeptic” elfofthat labe, consider  young Tunisizn men pushing a wooden handcert loaded with fraits and vegetables down 2 dusty road to 2 merket i the Tunisizn tovm of Sidi
‘Bouzid. When the man s three, his father died. He supports his family b borrowing money to fll his cart, hoping to cam enough seling the produce to pay offthe debt and have = litle left over.
IPs the Same grind every day. But this moraing, the police approach the man and say they e going o take s scales because he has volated some regulation. He kaows it ale. Theyre shaking him
down. Bt he has no money. A polcevvoman sleps him and insults his dead father. They take his scales and his cart. The man goes to 2 town offce to complein. He i told the offcialis busy in
‘mestng. Humiliated, furious, poverles, the man eaves.

He returns with fuel. Outside the town offce he douses himself,lights 2 metch, and burns.

Only the conclusion ofthis tory i umusuel. There are countless poor street vendors in Tunisia 2nd across the Arab world. Palice corruption s rife, and humilitions ike those inflicted on this man
are 2 daily ccurrence. They matter to o one aside from the palice and thir victims.

But thi particalar humlation, on December 17, 2010, caused Mohamed Bouaziz, aged fentyix, o set hmselfon fire, and Bouaziaf’s self-mmolation sparked protests. The poice responded
it typica brataity. The protests sprezd. Hoping to asuage the public,the dictator of Tunisia, President Zine cl-Abidine Ben AL, viited Boueziz in the hospitl.

‘Bounaziz ded on Jemuary 4, 2011, The unrest grew. On Januery 14, Ben Alifled to 2 cushy exile n Saudi Arabia, ending his twenty-three-year Keptocracy.

The Arab world watched, stunned. Then protests erupted in Egyp, Libya, Syia, Jordan, Kavait, and Behrein. Aftr three decades in pover, the Egrptian dictator Hosns Mubarzk was driven from
office. Elsewhere, protest sweled o rebellons, rebellions into civl wars. This s the Arab Spring—and it stated with one poor mas, oo different rom countless others, being harassed by palice,
25 50 man have been, before and since, with no apparent ripple cfiects.

It i one thin to look backoverd and setch a narrative arc, as T did here, connecting Mohamed Bouzziz to all the events that flowed out of his loney protest, Tom Friedman, ke many clte
‘pundits,is skilled at that sortof reconstruction, perticularly in the Middle East, which he knows so well having made his name in journalism 2s 2 New Yord: Times correspondent in Lebenon. But
ould even Tom Friedman, if he had been present that fatal morning, have peered into the future and foresee the self-mmlation, the unres, the toppling of the Tunisian dictator, and ll thet
followed? Of course not. No one could. Maybe, given how much Friedman knew abont the region, he would have mused that poverty and unemployment were high,the number of desperate young
‘people was growing, corruption was rempant, repression wes relentlss, and thercfore Tunisa 2nd ofher Arab countries were porwder kegs waitng to blow But an observer could have dravn exactly
the same conclusion the yeer before. And the year before that. Indeed, you could have said that about Tunisie, E<ypt, and several ofher countris fo decades. They mey have been powder kegs but
they never blew—until December 17, 2010, vhen the police pushed thef one poor man too fer.

In 1972 the American meteorologist Edverd Lorenz wrote a paper with an arresting tite: “Predictablity: Docs the Flap of 2 Butterfly’s Wings in Brazi Set Off a Tornado in Texas?” A decade carlier,
Lorens had discorered by accident thet tiny data entry variztons in computer simulations of weather patterus—Like replacing 0.506:27 vith 0.506—could produce drematically different long-term
forecass. Tt was 2n insight that would nspire “chaos theors”: in ponlineat sstems ik the atmosphere, even small changes i nital conditions can mushroom {0 enormouS proportons. S0, i
principle, a lone butterfy in Brazil could fap its vings and set off a tormado in Texas—even though swarms of other Brazilian butterfies could flap franticaly their whale lives and never cause a
noticeable gust a fev miles avey. OF course Lorenz didt mean that the butterfly “censes” the tornado in the same sense that I cause a winegless to breck when 1 it it with 2 hemmer. He meent thet
fthet particular butterfly hadn' flapped its wings at that moment, the unfathomably complex netwark of atmospheric actions and reactions would have behaved differntly, and the tornado might
ever have formed —just a5 the Arab Spring might never have happenad, at least not when and a G, i the plice had just et Miohamed Bouazizi el hisfuis and vegetabls that morning n 2010,

‘Edward Lorenz shifted scientfic opinion tovard the view that there are hard limits on predictabilty a decply philosophical question. For centuries, scientists had supposed that growing
Knovledge must lead to greater predictability because reality vas ke clock—an awesomely big 2nd compliated clck but st 2 clock—and the more scientss learned about s nnards, how the
sears grind together, how the weights and springs fanction, the btter they could capture ifs operations vith deterministic equztions and predict what i vould do. In 1814 the French mathematician
‘and estronomer Pierre-Simon Laplace took his dream toitslogicel extreme:

e may regard the present state of the universe as the effect of it past and the cause of s future. An intellect which at @ certain moment would know all orees that
set nature in motion, and all positions of al tems of which nature is composed, f tis ntellect were also vast enough to submit these data fo analysis, it would
embrace in a single formula the movements o the greatest bodies ofthe universe and those of th finiest atom; for such an intellect nothing would be uncertain and
the future just ike the past would be present before is eves.
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Laplace called his imaginary entitya *demon.”Ifit knew everything about the present, Laplace thonght, it could predict everything about the future. It vould be omniscient.*

Lorenz poured cold rainveater on that dream. I the clock symbolizes perfect Laplacean predictability, ts oppositeis the Lorenzian cloud. High school scence tell us that clouds form when water
vapor coalesces around dust partiles. This sounds simple but exactly how a particular cloud develops—the shape it takes —depends on complex feedback interactions among droplets. To capture
these interactions, computer modelers need equations that are highly sensitve to tiny butterfy-effect errors n data collection. So even i e learn al that i knovable about how clouds form, we wil
ot be able to predict the shape a particular cloud vl take. e can only wait 2nd see. In one of historys great ironies, scientists todzy know vastly more than their colleagues a century ago, and
‘possess vastly more data-crunching power, but they are much less confident n the prospects for perfect predictability.

‘This is 2 big reason for the “skeptic half of my “optimistic skeptic”stance. We live in a world where the actions of one nearly pawerless man can have ripple effects around the world—ripples that
affect us ll to varying degrees. A woman living in a Kansas City suburb may think Tunisia is another planet, and her ife has 1o connection to i, but i she were married to an ar force navigator who
Siesout of the nearby Whiteman ir Force Base, she might be surprised to leam that one obscure Tunisian’s actions led to protests, that led to riots,that ed to the toppling of a dictator,that led to
protests in Libya, that led to a civl v, that led to the 2012 NATO intervention, that led to her husband dodging antiaircraft fire over Tripoli. That's an easly traceable connection. Often the
‘connections are harder to spot, but they are all around us, in things like the price we pay at the zasstation orthe Layoffs down the strest. In 2 world where a butterfly n Brazi can male the difference
between just another sunny day in Texas and a tornado tearing through a town, if’s misguided to think anyone can see very fa into the future.”

THE OPTIMIST

‘But it i one thing to recognize the limits on predictabilty, and quite another o dismiss all prediction as 2n exercisein futlty.

Crank up the microscope on a day in the life of that woman living in a Kansas City suburb: At 6:30 i the morning, she drops papers into 2 biefcase, ges in her car, drives her usual route to work,
‘2nd parks dovnionm. 45 she does every veskday morning, she walks past the statues of Hons and into the Greek-inspired offce building of the Kansas City Life Insurance Company. At her desk, she
veorks on spreadsheets for a while, partcipates in  conference callat 10130, spends a few minutes browsing on the Amazon website, and answers e-malls untl 11150, Then she walks to a litl Itaizn
restanrant to have lunch with her Sister.

“This woman’s ife s influenced by many unpredictable factors—from the lotery tcket in her purse to the Arab Spring that resuls in her husband fiying missions over Libya to the fact that the price
of gas just went up five cents 2 gallon because there yvas 2 coup in some country she’s never heard of but there i a5 much or more that is quite predictable. Why did she leave home at 6:307 She
idn't want to get stuck in rush hour. OF to put that another way; she predicted that traffic would be much heavier later—and she was almast certanly right becanse rush hour i highly predictable.
When she drove, she anticipated other drivers’ behavior constantly: they villstop at the intersection when the light is red; they will stay n their lanes and signal before turning, She expected the
‘people swho sid they would join the 10130 conference call to do so, and she was right. She arranged to mest her sister at noon at the restaurant because the restaurant's posted hours indicated it
wiould open then, and posted hours are a eliable guide

We make mundane predictions like these routinely, while others just as routinely make predictions that shape our lives. When the woman turned her computer on, she increased electricity
‘consumption in Kansas City by a bit, as every other worker bee did that morning, and collectively they caused a demand surge, as they do every nonholiday weekday morning around that time. But
that didn't cause problems because electricity producers anticipate these surges 2nd vary their output accordingly. When the woman went to Amazon, the website highlighted certain products it
thought she would Ik, a forecast derived from her past purchases and browsing and that of millions of ofhers. We constantly encounter predictive operations like that on the Internet—Google
‘personalizes search results by putting wht it thinks you vill find most interesting on top—but they operate 5o smoothly we rarely notice. And then there's the woman's workplace. The Kansas City
Life Insurance Company is n the business of forecasting diszbilty and death, and it does a good job. That doesn' mean it knows precisely when T wil ie, but it does have 2 good idea of how long
Someone of my age and profile—sex, income, lifestyle—s ikely tolive. Kansas City Life s founded in 1805. fifs actuaries weren't z00d forecasters, it would have gone bankrupt long ago.

‘S0 much of our realify s this predictable, or more so. 1 just Googled tomrrow’s sunrise and sunset times for Kansas City, Missouri, and got them down to the minute. Those forecasts are elble,
whether they are for tomorzow, the day afer, or ifty years from now. The same i true of tides, ecipses, and phases of the moon. Al can be predicted from clocklike scientfc lavs vith enough
‘precision to satisfy Laplace’s forecasting demon.





