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We Know More Than We Can Tell*

The heart has its reasons of which reason knows nothing.
Blaise Pascalö

Intuition is a very powerful thing, more powerful than intellect.
Steve Jobs÷

After years of conducting research as a cognitive psychologist, I remain
fascinated by the power of intuition – the ability to know more than we
can explain. Most people recognize a face without being able to specify its
features. An experienced physician can sense in a blink of an eye when
something is wrong with a patient, without being able to articulate why.
Chess masters such as Judith Polgár and Magnus Carlson report that their
intuitive play is the secret of their success. Intuition emerges from years of
experience and is a form of unconscious intelligence.
Intuition and reason are no opposing war parties. The physician’s hunch

initiates a deliberate search for the ailment. A musician’s conscious and
meticulous practice is the very basis from which those precious moments
of ûow emerge, where improvisation progresses without conscious guid-
ance. Similarly, the majority of öþ Nobel Laureates explained in an
interview that their “big leap” had occurred by them switching back and
forth between intuition and analysis.ö This interplay has enabled genera-
tions of scientists and engineers to create technology. Blaise Pascal, the
French mathematician whose beautiful words are cited in this chapter’s
epigraph, was also one of the inventors of the calculus of probability.
Intuition and reason not only go together, they depend on each other.
Without reason, there would be no mathematics. Without intuition, there
would be little innovation.

* The phrase is from Michael Polanyi (öþÿÿ/÷÷÷þ), p. ÷. ö Pascal, B. (öÿÿþ/öþþø). Pensées.
÷ Cited by his biographer, Walter Isaacson, in his book Steve Jobs (÷÷öö).
ö Dörûer & Eden (÷÷öþ).
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Nevertheless, intuition is subject to increasing mistrust. People confuse
it with God’s voice or the arbitrary decisions of an inept political leader.
Some psychological theories even portray intuition as suspect and reason as
superior. Representatives of tech companies at popular artiûcial intelli-
gence (AI) events contrast dubious human feelings with trustworthy
algorithms in their eûorts to convince us that we should be anxious to
give away our private data and let machines make our personal decisions.
However, this mistrust was not born in the digital age. Albert Einstein
already noted it when he said:÷

The intuitive mind is a sacred gift and the rational mind is a faithful servant.
We have created a society that honors the servant and has forgotten the gift.

Einstein was so right. Whereas calling something intuitive indicates
great respect in the hard sciences, the term is often used to indicate
irrationality in the social sciences as something generally inferior that
should be avoided whenever possible. As we will see, this disrespect of
intuition has a history. But ûrst, let us be clear about what intuition is.

What Is Intuition?

Thomas Aquinas and other medieval philosophers believed that angels are
endowed with intuition.ø Angels have no bodies and thus no sensory
organs that could deceive them; therefore, they can intuit the truth directly
with impeccable clarity. Similarly, philosophers, including René Descartes
and Immanuel Kant, were looking for certainty beyond mere experience.
Intuition could make us “see” the self-evident truths in mathematics,
morals, or God.ÿ While philosophers have debated the function of intu-
ition, they themselves widely hold that they rely on it. The link between
intuition and certainty was disentangled in the sciences when the great
öþth-century physiologist Hermann von Helmholtz spoke of unconscious
inferences and the ÷÷th-century psychologist Egon Brunswik spoke of the
mind as an intuitive statistician.þ They were not the ûrst; the idea that
intuition is uncertain inference rather than direct knowledge of truths had
been anticipated by David Hume and others before him. Unlike angels,
mortals cannot perceive the world directly and have to rely on cues to infer

÷ Calaprice (÷÷öö), p. ÷þþ, lists this quote as “possibly or probably by Einstein.” ø Goris (÷÷ö÷).
ÿ Kant’s word for intuition was “Anschauung,” which derives from seeing (“schauen”). For an
excellent introduction into the highly diverse philosophical views about intuition, see Osbeck &
Held (÷÷ö÷).

þ Brunswik (öþøø). Brunswik, following Helmholtz, focused on the intuitive nature of perception.

÷ The War on Intuition
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their world. Similarly, the idea that intuition would not need experience
became dispelled. Unlike Kant who was looking for certainty independent
of experience, Helmholtz and Brunswik understood intuition as a result of
experience. In this way, intuition eventually became divorced from (the
illusion of ) certainty and wedded to learning from experience.
Nevertheless, those philosophers who think of intuition as directly

providing certain knowledge, and those psychologists who think of it as
uncertain inference based on experience, share one important belief. Both
assume that intuition is a form of intelligence. For Descartes, intuition was
the most fundamental of the two routes to knowledge, the other being
deduction.ÿ For Helmholtz, unconscious inferences enable the amazing
intelligence of perception and, at the same time, explain perception illusions.
Following this tradition of unconscious inferences, I understand intuition as
unconscious intelligence.
In this book, I use a working deûnition:þ

An intuition is a feeling:

ö. based on long experience,
÷. that appears quickly in one’s consciousness, and
ö. whose underlying rationale is unconscious.

The emphasis on experience contrasts with the idea that intuition is
arbitrary, a sixth sense, or God’s voice. The cases of the doctor and the
chess masters emphasize the role of experience. The learning of one’s ûrst
language is another case in point. Consider the sentence “I could not agree
to you.” A native speaker would sense immediately that something is
wrong with that sentence without necessarily being able to say what rules
of grammar are violated. Someone with another mother tongue who hasn’t
mastered the language cannot depend on intuition in the same way.
Learning from experience requires feedback, meaning that having good

intuitions in one domain does not guarantee having good intuitions in
others. Intuitions are domain-speciûc. Professional tennis players may have
excellent intuitions about the perfect forehand, but not about investing
their money. Be it acting, driving, dancing, programming, or playing
bridge and chess – the superior intuitions of experts require extensive
training, with elite performance estimated at some ö÷,÷÷÷ hours of

ÿ See Osbeck & Held (÷÷ö÷) for a more detailed analysis.
þ See Gigerenzer (÷÷÷þ). Similar deûnitions have been used by Bruner (öþþö) and, more recently,
Hogarth (÷÷÷ö), Gladwell (÷÷÷þ), and Klein (öþþÿ/÷÷öþ).
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deliberate practice.ö÷ The importance of experience also contrasts with
rational choice theory, whose axioms are about being consistent and where
experience plays little role.

The second aspect, “appears quickly in one’s consciousness,” provides a
ûrst indication of why intuition is indispensable. When fast decision-
making is required, people have to act within the constraints of time. In
life-and-death situations, deliberating all possible options can be fatal.
Similarly, soccer players have to decide in a fraction of a second where to
pass the ball. They may occasionally err, but would otherwise always miss
opportunities if they deliberated extensively during a game. That limit of
thinking too long is well known and time pressure is often considered a
regrettable circumstance. However, the scientiûc study of intuition has
revealed a stunning phenomenon: If players had more time to make a
decision, their performance would not necessarily improve. Thinking
deliberately can actually decrease performance. For an experienced player,
intuition is guided by a simple rule:

Fluency heuristic: Choose the ûrst option that comes to mind.

Studies with expert handball and golf players show that options come to
mind in the order of their validity. That is, the ûrst option is typically the
best, the next option second-best, and so on (Figure ö.ö). This explains
why following one’s ûrst hunch is likely the best decision. If the ûrst
option cannot be carried out in the situation at hand, then following the
second impulse is probably the best decision. In an experiment, experi-
enced handball players were shown ö÷-second video sequences from top
games. Then the sequences were frozen and the players had to say what
option they would take, such as throw at the goal or pass to the right.öö

After their immediate and intuitive response, they were given another
÷ø seconds to deliberately inspect the frozen image and asked once again
what they now thought the best option was. In about ÷÷ percent of the
cases, the players changed their minds. Yet, more time did not lead to
better choices. Most of the time, the ûrst intuitive choice was better than
the action chosen after reûection. Similarly, when experienced golfers were
given only ö seconds to make their put, they were more successful in
getting the ball into the hole than when given unlimited time.ö÷ Novices,
in contrast, have not yet developed good intuitions and perform better
when granted more time. They need deliberation because they lack

ö÷ See Ericsson et al. (öþþö); Cokely & Felz (÷÷ö÷). öö Johnson & Raab (÷÷÷ö).
ö÷ Beilock et al. (÷÷÷÷).

÷ The War on Intuition
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experience. The ûuency heuristic is one illustration of how intuition is
aided by heuristics.
Studies with chess players showed similar results: The ûrst option that

came to mind to chess masters (grand masters and international masters)
was nearly always the best one.öö Moreover, under time pressure, their
decisions did not suûer, whereas less experienced chess players then chose
inferior moves. The higher the expertise, the more the chess players trust
their intuition and the more often they are right in doing so.
Thus, the ûrst two aspects of intuition form a close couple: The more

experience in a domain, the more likely that what quickly comes to mind is
actually the best option. Note that this ûnding contradicts the hypothesis
of a general speed–accuracy trade-oû, where less time leads to less accurate
decisions. As we have seen, this trade-oû holds for novices, but not
necessarily for experts. Fast decisions are not automatically inferior to slow
decisions. How then did fast thinking come to be associated with errors
and slow thinking with rationality?ö÷ Psychological experiments mostly
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Figure ö.ö. Fluency heuristic. For expert players, the quality of options decreases with the
order they come to mind (adapted from Johnson & Raab, ÷÷÷ö). Thus, relying on the
ûuency heuristic enables not only fast but also accurate decisions. Note that this heuristic

requires expertise and does not work as well for novices.

öö Medvegy et al. (÷÷÷÷). Forgetting aids the ûuency heuristic, see Schooler & Hertwig (÷÷÷ø).
ö÷ The opposition between fast, intuitive decisions that are prone to error and slow, rational decisions

that avoid error is commonly made in dual-system theories, speciûcally in Kahneman’s (÷÷ööa)
version. Despite the vagueness of these theories, there is little evidence that the attributes of
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enlist undergraduates or crowdworkers who have no experience with the
task at hand or confront them with artiûcial tasks they have never seen
before. In this situation, the speed–accuracy trade-oû does exist. The story
of fast, intuitive decisions that are often wrong versus slow, reasoned
decisions that are generally better is an overgeneralization based on the
study of nonexpert undergraduates.

The third deûning feature of intuition is crucial: that the process
underlying an intuition is unconscious. To repeat the words of Pascal,
“the heart has its reasons of which reason knows nothing.” A skillful player
is unaware of the process that generates the ûrst option that comes to their
mind. Unconscious processes are not oddities, but essential for cognitive
functioning. Conscious attention is a limited resource, which is the reason
why multitasking is diûcult:öø

If one simultaneously performs two tasks that require deliberate attention,
one’s performance on each of the tasks deteriorates.

Human attention can fully focus on one task alone, meaning that
multitasking leads to a decrease in performance on the task(s) that demand
focus. Our brain’s solution is to perform as many tasks as possible
unconsciously. If all of its tasks, including breathing and walking upright,
needed to take place consciously, they would interfere with each other. In
the words of the Portuguese poet Fernando Pessoa, “Could it think, the
heart would stop beating.”öÿ Once a process is unconscious, it no longer
interferes with attention. Breathing while driving does not interfere with
driving safety; texting while driving does.

Nevertheless, the unconscious has not received much appreciation in
consciousness-centered philosophy, particularly in the ÷÷th-century ana-
lytic tradition. In psychology, the unconscious has similarly met with
suspicion. Sigmund Freud’s revelation that our behavior is heavily inûu-
enced by unconscious processes has been hailed as the third blow dealt to
the human ego – after Copernicus and Kepler demonstrated that the Earth
is not the center of the solar system, and Darwin found that humans and
animals have common ancestors. Freud’s unconscious processes were
discovered when studying hypnosis and hysteria, which he investigated
mostly in women. While unconscious inûuences, as embodied in the term

cognitive processes actually cluster into two poles, but substantial evidence against it (Keren &
Schul, ÷÷÷þ; Melnikoû & Bargh, ÷÷öÿ; Rizzo & Whitman, ÷÷÷÷).

öø Tombu & Jolicoeur (÷÷÷÷). öÿ Pessoa, F. (öþþÿ).

ÿ The War on Intuition

www.cambridge.org/9781009304863
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-30486-3 — The Intelligence of Intuition
Gerd Gigerenzer
Excerpt
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Freudian slips, are now common wisdom, accounts of them are mostly
negative and refer to unintentional inûuences that cannot be controlled
and should better not happen.
The supposed link between unintentional and unconscious is,

however, a misconception. Unconscious processes are typically initiated
by intention. For instance, an experienced driver drives intuitively, but
intentionally. An experienced scientist may have a sudden hunch while
pondering a puzzling ûnding, but the hunch is motivated by conscious
intention. Similarly, when typing, we do not move our ûngers consciously,
but typing is nevertheless an act of intention. These unconscious, but
intentional, processes are the subject of psychological research on the
automaticity of higher mental processes.öþ The general lesson is: The
fact that much of what we do is unconscious does not mean that it is
irrational or unintentional. Unconsciousness is a necessary condition for a
rational being.

Fear of Admitting Gut Decisions

Not being able to explain one’s intuitions has led philosophers and
psychologists to mistrust intuitive decisions. Those who cannot explain
their actions are subject to suspicion. Mistrust of intuition fuels a culture
of post hoc justiûcation, motivated by fear of liability. In large corporations
and administrations, justiûcation and self-protection have become the
primary motive in place of achievement. In this world, intuition is not
talked about openly, but relied on surreptitiously.
In a series of studies, I asked hundreds of executives from half a dozen

international corporations how often an important professional decision
they made or participated in was ultimately a gut decision (their term for
intuition). That is, if the available data did not provide a clear answer,
which often happens in the uncertain world of business, how frequently
did they rely on their intuitions? On average, the answer was for ø÷ percent
of important decisions.öÿ

Yet, the majority of the same executives would never admit to this
practice in public. Many executives were unwilling to take personal
responsibility for their decisions. They feared making errors and being
blamed if they were unable to explain an intuitive decision.

öþ Bargh & Morsella (÷÷÷ÿ). öÿ Artinger et al. (÷÷öþ); Gigerenzer (÷÷ö÷a).
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The Business of Justifying Decisions Post Hoc

I have observed two ways in which managers cope with this anxiety. The
ûrst is to hire a consulting ûrm to justify the intuitive decision after the
fact. Curious about how often this happens, I asked the principal of one of
the largest consulting ûrms worldwide what proportion of their customer
contacts involved justifying decisions post hoc. On the condition of
anonymity, he disclosed that it was more than ø÷ percent. That gives a
rough idea of the time, resources, and intelligence spent on concealing
intuitive decisions and avoiding responsibility. In these cases, the function
of reasoning and argumentation is to rationalize intuitive decisions and to
hide them from view.

A second strategy is even more expensive for the companies: defensive
decision-making. It occurs when a manager feels that option A is the best
for the company, yet nevertheless recommends and pursues a second-best
option B that is less risky for their own career if something goes awry. In
my studies with managers from large corporations, the majority admitted
to such practices for an average of ö÷–÷÷ percent of all their important
professional decisions.öþ

Both strategies to camouûage intuitive decisions – hiring consulting
ûrms or choosing second-best decisions – are costly. For every ö percent
loss in corporate income due to defensive decisions, a rough estimate is
that, in highly industrialized countries such as Germany, large corporations
lose billions of dollars each year.÷÷ In family-owned businesses, by contrast,
there is much less fear of admitting to following one’s intuition; after all, it
is their own money that is at stake, and most plan a generation ahead
rather than up to the next quarterly report. If there is skin in the game,
good intuitions are welcome. Wasting one’s own money to cover these up
would be a poor business strategy. Independent of whether leaders admit
or deny gut decisions, both the analysis of data and intuition are required.
Intuition and reasoning work with, not against, each other.

Reasoning and Intuition: Two Sides of the Same Coin

Intuition is based on experience. There are two ways in which experience is
gathered: by implicit or explicit learning.÷ö In implicit learning, also called

öþ Gigerenzer (÷÷ö÷a). ÷÷ Artinger et al. (÷÷öþ).
÷ö Reber (öþÿþ) identiûed intuitive thought as the product of implicit learning. Yet, intuition can also

be the product of explicit learning.

ÿ The War on Intuition
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incidental learning, a person is not aware of the process (such as a heuristic
or a grammar) underlying an intuition. The learning of one’s ûrst language
proceeds in this way without being aware of the rules of grammar under-
lying one’s speech. Second languages, in contrast, are typically taught by
making the rules of grammar (and their exceptions) explicit. Similarly, in
order to catch a ûy ball, baseball outûelders rely on the gaze heuristic
without being fully aware of it (see Chapter ÿ). Yet, ever since research
ûgured out the heuristic process, it can be explicitly taught to novices. The
important point is that the same heuristic rules, such as those of grammar
and of catching a ball, underlie both intuition and deliberate reasoning.
Intuition can also start out as deliberate reasoning, that is, by explicit

learning. Tying shoelaces is learned consciously, as a sequence of move-
ments, but, with experience, it becomes unconscious. Once this state is
achieved, the process works fast and ûawlessly. At that point, consciously
thinking about the sequence of movements can actually disrupt one’s
ability to tie the laces. Similarly, a diûcult piece on the piano is learned
consciously by paying attention to the right sequence and timing of
ûngers, but true music starts when piano players are no longer conscious
of what their ûngers are doing. Many skills have passed through this
trajectory from deliberate to intuitive. Alfred Whitehead, the English
mathematician who coauthored the Principia Mathematica with Bertrand
Russell, emphasized this trajectory to counter the axiom that deliberate
thinking is all that matters:÷÷

It is a profoundly erroneous truism, repeated by all copy-books and by
eminent people when they are making speeches, that we should cultivate
the habit of thinking of what we are doing. The precise opposite is the case.
Civilization advances by extending the number of operations which we can
perform without thinking about them.

Contrast Whitehead’s statement with the belief that free will denotes
always consciously deciding before acting. In the widely discussed exper-
iments by the American neuroscientist Benjamin Libet, for instance, a
change in participants’ electroencephalogram (EEG) signals occurred
before the participants actually reported their decision to act (a simple
motor action).÷ö The conscious decision thus did not appear to cause the
action, a ûnding that has been interpreted by others as proof that free will
is illusory. Yet that conclusion assumes volition and intention to be
unremittingly conscious, and it overlooks the fact that intuitive processes

÷÷ Cited in Egidi & Marengo (÷÷÷÷), p. ööø. ÷ö Libet (÷÷÷÷).
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guide many of our decisions. Our unconscious is every bit part of our
identity. We would get nowhere by deliberating all day long, leaving our
body to wait patiently for orders.

Einstein’s concern that we have forgotten the gift of intuition is as
timely today as it was then. And the campaign against intuition has
a history.

The War on Intuition

Even into the ÷÷th century, prominent psychologists were convinced that
men are rational and women intuitive and that only men could master
abstract thought. It was asserted as a scientiûc fact that women’s concrete
and intuitive thinking prevented them from grasping abstract moral prin-
ciples, going so far as to claim that women who lied were simply incapable
of comprehending that their actions were evil. According to this line of
reasoning, women needed men’s guidance and should be kept out of
politics, economics, and other important decision-making domains. In
Chapter ÷, I tell the story of this peculiar idea of women’s intuitive
intelligence and how the opposition of female intuition and male reason
faded away due to the emerging concept of a single intelligence shared by
both sexes. Women and men were eventually deemed equal partners, but
intuition and rationality were kept unequal.

In spite of these changes, women continue to be associated with
intuition today. For instance, when asked whether women recognize
emotions better than men, women and men responded in the aûrmative,
a result also consistently obtained in self-report questionnaires on emo-
tional intelligence. However, when actually testing people’s abilities, stud-
ies did not ûnd a diûerence for strong expressions of emotions; for
emotional expressions of lower intensity, the results are inconsistent.÷÷ In
one study, ø,÷÷÷ participants were shown ÷÷ faces with emotional expres-
sions, either at a high or low intensity, and were asked to rate these on each
of six emotions: anger, disgust, fear, happiness, sadness, and surprise. Both
genders rated the target emotions equally correctly, regardless of whether
the expression was intensive or subtle. There was no evidence that women
have better intuitions than men about others’ emotional expressions.÷ø

Beginning in the öþþ÷s, a group of psychologists and behavioral econ-
omists began a new war on intuition, pitting it once again against ratio-
nality. This time, the target of attack extended beyond female intuition to

÷÷ Hoûmann et al. (÷÷ö÷); Montagne et al. (÷÷÷ø). ÷ø Fischer et al. (÷÷öÿ).

ö÷ The War on Intuition
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