
1 

 

How We Decide, Jonah Lehrer (2009) 
  
Starting in the early 1990s the percentage of crashes 

attributed to pilot error began to decline rapidly. Simulators rev-
olutionized pilot training by allowing pilots to internalize their 
knowledge of flight theory, to train the emotional brain. We 
want pilots to make mistakes in the simulator, to learn from 
them when they don’t count. [This approach targets the dopa-
mine system, which improves itself by studying its errors]. 

Herbert Simon compared the mind to a pair of scissors. 
One blade was the brain, he said, while the other was the envi-
ronment in which it was operating.  No other position in sports 
requires such extreme cognitive talents as quarterbacks, but 
great quarterbacks are as mystified by their own talents as oth-
ers. “I don’t know how I know where to pass,” Tom Brady says. 
“There are no firm rules. You just feel like you’re going to the 
right place…And that’s where I throw it.” Even though we are 
defined by our decisions, we are often completely unaware of 
what’s happening inside our heads during the decision making 
process. Intangibles are one of the most important qualities in a 
quarterback, and yet nobody knows what it is.  

Herb Sein has directed more TV soap operas than an-
yone else in history. “Many of the classic plays have elements 
of the ridiculous. And yet, when these stories are told well, you 
don’t notice the absurdity. The key is telling the story so that 
people don’t notice you’re telling them a story.” Soaps are con-
tinually bringing on new actors, in part because the longer the 
actors are on the show, the higher their salaries are. It isn’t art; 
it’s show business. The size of the audience oscillates with the 
appeal of the actors. The mental process Stein describes de-
pends on his emotional brain to help him select the right camera 
and the best actor for the scene and show. His insight is that his 
feelings are often an accurate shortcut, a concise expression of 
his decades’ worth of experience on how to shoot a scene.  
There is no robot that can hit a baseball or throw a football or 
ride a bicycle. The mind contains 2 distinct thinking systems, 
one that is rational and deliberate and another that is quick, ef-
fortless, and emotional. The key to making decisions is know-
ing when to rely on which system.  

Neuroscientists have identified the nucleus accumbens 
(NAcc) as the part of the brain that generates pleasurable feel-
ing via release of dopamine. Electrical stimulation of it can 
overwhelm rats with ectasy. In humans, addictive drugs work 
the same way. It is the chemical explanation for sex, drugs, and 
rock and roll. Dopamine is the common neural currency of the 
mind, the molecule that helps us decide among alternatives. 
Emotions reflect an enormous amount of invisible analysis. Do-
pamine neurons for brain communication may be compared to 
the photoreceptors on the retina for light detection. 

This reward system is all about expectations. Nothing 
focuses the mind like surprise. The anterior cingulate cortex is 
involved in the detection of errors. Whenever the dopamine 
neurons make a mistaken prediction the brain generates a 
unique electrical signal. It sits at the intersection between the 2 
different ways of thinking. Motion sickness is largely the result 
of a dopamine prediction error: There is a conflict between the 
type of motion being experienced—for instance the unfamiliar 
pitch of a boat—and the type of motion expected (solid, unmov-
ing ground). But it doesn’t take long before the dopamine neu-
rons start to revise their models of motion; this is why seasick-
ness is usually temporary.  When these neurons are working 
properly, they are a crucial source of wisdom. This is how Ar-
tificial Intelligence applies self-learning programs to find the 
optimal solutions, closely mirroring the activity of dopamine 
neurons. Our brain cells generate predictions about what will 
happen and then measure the difference between expectations 
and actual results. This disappointment is educational and is a 
crucial element of cognitive talent. Dopamine neurons automat-
ically detect the subtle patterns that we would otherwise fail to 
notice, assimilating all the data that we don’t consciously com-
prehend. Then they translate these predictions into emotions.  

Dopamine neurons need to be continually trained and 
retrained, or else their predictive accuracy declines. Intelligent 
intuition is the result of deliberate practice. Proverbs are short 
sentences drawn from long experience. It’s not the quantity of 
practice, it’s the quality. The most effective way to get better is 
to focus on your mistakes. Self-criticism is the secret to self-
improvement. An expert has made all the mistakes that can be 
made in a narrow field. The wrong kind of encouragement ac-
tually backfires, since it leads students to see mistakes as signs 
of stupidity and not as building blocks of knowledge. The re-
grettable outcome is that kids never learn how to learn. The 
problem with praising kids for their innate intelligence is that it 
misrepresents the neural reality of education. Unless you expe-
rience the unpleasant symptoms of being wrong, your brain will 
never revise its models. Before your neurons can succeed, they 
must repeatedly fail. The expert has come to depend on the 
emotions generated by his dopamine neurons. All experts have 
converged on a similar method. They take as much wisdom as 
possible from their inevitable errors.  

Parkinson’s is a disease of the dopamine system. 13% 
of those taking dopamine medication develop severe gambling 
compulsions. While dopamine neurons get excited by predicta-
ble rewards, they get even more excited by surprising ones. 
Streaks (hot hands) are a figment of our imagination believed 
by 91% of serious NBA fans. Our dopamine neurons are to 
blame. They get such a visceral thrill from watching a hot player 



2 

 

sink another jumper or winning from a slot machine that our 
brains completely misinterpret what’s actually going on. We 
trust our feelings and perceive patterns that don’t actually exist. 
After big losses in gambling or the stock market, we typically 
become excessively rise-seeking.  

Loss aversion is the mental defect in which the pain of 
loss is much greater than the pleasure generated by a gain. It 
also explains why, since 1926, the annual return on stocks after 
inflation has been 6.4% while less than 0.5% on Treasury bills. 
The only way to avoid loss aversion is to know about it. 

Paying with plastic fundamentally changes the way we 
spend money, altering the chemistry of our financial decisions 
by making the transaction abstract. Credit cards tend to over-
value immediate gains at the cost of future expenses. Whenever 
a person thinks about losing something, the amygdala is acti-
vated. That’s why people hate losses so much. People who are 
more rational don’t perceive emotions less, they just regulate 
them better by thinking about them. The prefrontal cortex al-
lows each of us to contemplate our own mind, a talent psycholo-
gists call metacognition. New TV shows that test the best with 
focus groups often closely resemble shows that are already pop-
ular.  

Studies of children with ADHD further demonstrate 
the connection between the prefrontal cortex and the ability to 
withstand emotional urges. About 5% of school-age children 
are affected by ADHD, a disorder that turns out to be largely a 
developmental problem; often the brains of kids with ADHD 
develop at a significantly slower pace than normal. This lag is 
most obvious in the prefrontal cortex. The good news, however, 
is that the brain usually recovers from its slow start. Car acci-
dents are the leading cause of death for drivers under the age of 
21, a symptom of minds that can’t restrain themselves. Another 
way the developing brain can be permanently damaged is child 
abuse.  Cruelty make us cruel. Abuse make us abusive.  

The key element to solve problems is keeping infor-
mation in short term storage (the prefrontal cortex) where the 
brain can work with all the information streaming in from other 
cortical areas. Studies show that neurons in the prefrontal areas 
will fire in response to a stimulus and then keep on firing for 
several seconds after the stimulus has disappeared. This echo of 
activity allows the brain to make creative associations as seem-
ingly unrelated sensations and ideas overlap. New ideas are 
merely several old thoughts that occur at the exact same time. 
Unless you are disciplined about what you choose to think, you 
won’t be able to effectively think through your problem. Deci-
sion-making is the essence of rationality.  

Renee Fleming was an opera superstar who felt a sud-
den stab of self-doubt. She felt her diaphragm constrict, sucking 
the power form her voice. This began a spiral of chronic prob-
lems and anxiety that ended her career. Performers call such 

failures “choking.” What makes choking so fascinating is that 
the only thing incapacitating the performer is his or her own 
thoughts—thinking too much, scrutinizing actions that are best 
performed on autopilot. The natural fluidity of performance is 
lost; the grace of talent disappears. Novice putters hit better 
shots when they consciously reflect on their actions. But when 
experienced golfers are forced to think about their putts, they 
hit significantly worse putts. The part of the brain that monitors 
behavior starts to interfere with decisions that are normally 
made without thinking. Choking tends to be a downward spiral, 
as failures build on one another. It’s an illustration of rationality 
gone awry, of what happens when we rely on the wrong brain 
area. One of the problems with feeling is that even when they 
are accurate, they can still be hard to articulate. So instead of 
going with the option that feels best, a person may go with the 
option that sounds best. When you overthink at the wrong mo-
ment, you cut yourself off from the wisdom of your emotions. 
Self-analysis results in less self-awareness.  

The placebo effect depends entirely on the prefrontal 
cortex by inhibiting the activity of the emotional brain areas. 
Since people expect cheaper goods (generic drugs) to be less 
effective, they generally are less effective. We don’t realize 
how powerful expectations are. They can modulate every aspect 
of our experience. In many circumstances, we could make bet-
ter consumer decisions by knowing less about the products we 
are buying (like the price of the wine we are drinking). They are 
best done, like a golf swing, with the emotional brain.  

The conscious brain can only handle about 7 pieces of 
data at any one moment. Distracting the brain with a challeng-
ing memory task makes a person much more likely to give in to 
temptation. A mind trying to remember lots of information is 
less able to exert control over its impulses. A slight drop in 
blood-sugar levels can also inhibit self-control. This helps ex-
plain why we get cranky when we are hungry and tired. A bad 
mood is really just a run-down prefrontal cortex.  

Saving $5 on a small purchase may be significant 
while it seems irrelevant when part of a much larger purchase. 
This principle explains why car dealers are able to tack on un-
wanted and expensive extras and why luxury hotels can get 
away with charging $6 for a can of peanuts. We rely on mis-
leading shortcuts because we lack the computational power to 
think any other way. The prefrontal cortex, it turns out, is easy 
to hoodwink. We go broke convinced that we are saving money 
and paying with plastic that inhibits the insula. We get dis-
tracted by meaningless numbers--and then we spend too much 
money. This cortical flaw has been exacerbated by modernity, 
a culture that’s awash in information. A wealth of information 
creates a poverty of attention. Knowledge has diminishing re-
turns—until it has negative returns. Too much information can 



3 

 

interfere with understanding. People make theories out of coin-
cidence.  

Both reason and feeling have important strengths and 
weaknesses. How we decide should depend on what we are de-
ciding. Some of our most important decisions are about how we 
treat other people. Emotional emptiness is typical of psycho-
paths. The madman is one who has lost everything except his 
reason. Psychopaths are dangerous because they are missing the 
emotions that guide moral decisions. The modern legal system 
still pardons anybody who demonstrates a “defect in rational-
ity”—these people are declared legally insane. When people 
feel strongly about an issue, their feelings come first, and their 
reasons are invented on the fly. After emotions have made the 
moral decision, rational circuits are activated.  
 When you’re picking out products in the grocery store, 
selfishness is the ideal strategy. Moral decisions require taking 
other people into account. The details of the Ten Command-
ments reflect the details of the moral brain. The fear of killing 
is the most common cause of battle failure in the individual. 
After these findings from WW1 the US Army revamped its 
training regimen to de-sensitize soldiers to the act of killing. It 
also began emphasizing battlefield tactics, such as high-altitude 
bombing and long-range artillery, that managed to obscure the 
personal cost of war. At its core, moral decision-making is 
about sympathy.  
 Human minds are so eager to detect other minds that 
they often imbue inanimate objects, like computers and stuffed 
animals, with internal mental states. Acts of charity are pleas-
urable. Autism can be described as the syndrome of “extreme 
aloneness.,” with difficulty interpreting emotions and mental 
states of others. Scientists have long suspected that autism is a 
disease of brain development.  

The problem with statistics is their failure to activate 
our moral emotions. As Mother Teresa put it, “If I look at the 
mass, I will never act. If I look at the one, I will.“ Most of our 
thinking computation is done at an emotional level. During 
many decisions, the rational prefrontal cortex is largely a spec-
tator, standing silently by while the NAcc and insula argue with 
each other behind locked doors.  

The best way to distinguish genuine from phony ex-
pertise is to look at how a person responds to dissonant data. 
The best commentators are willing to state their opinions in 
“testable form” so that they can “continually monitor their fore-
casting performance.” Ignore those who seem too confident or 
self-assured. Those who are most certain are almost certainly 
wrong; the dominant danger is hubris. Being sure about some-
thing can be such a relief. The deep need to repress inner con-
tradictions is a fundamental property of the human mind. We 
trick ourselves into being sure and the only way to counteract 
the bias for certainty is to encourage some inner dissonance. 

The best way to avoid certainty in the future is to foster diver-
sity. It was Lincoln’s ability to deal with competing viewpoints 
that made him such a remarkable president and leader. When 
making decisions, actively resist the urge to suppress the argu-
ment.  
 The psychological aspects of poker are essential. 
Chess, by contrast, is a game of pure information. As a result, 
computers can consistently beat grand masters. But great poker 
players aren’t just gambling statisticians. They also read people 
in order to bluff and deceive. “I know that my mind assimilates 
many more variables than I’m actually aware of” a champion 
player says. When it comes to reading other players, those who 
trust their emotional brains make the most money.  

The rational brain is forced to oversimplify. To make 
difficult decisions, use your conscious mind to acquire all the 
information. Whatever your intuition tells you is almost cer-
tainly going to be the best choice. Anyone who is constantly 
making difficult decisions, from corporate executives to poker 
players, can benefit from a more emotional thought process as 
long as they have sufficient experience in that domain. The 
hardest calls are the ones that require the most feeling. It is the 
easy problems that are best suited to the conscious brain. The 
mind needs emotional input in a dialogue with rational analysis. 
It’s important for a good poker player to think about how he’s 
thinking. He us constantly reflecting on which strategy he 
should use at any given moment. This sort of mental flexibility 
is an essential feature of good decision-making. Such introspec-
tion is the best predictor of good judgment. 
 People in good moods are significantly better at solv-
ing hard problems that require insight than people who are 
cranky and depressed. Bad decisions result when mental debate 
is cut short. Always entertain competing hypotheses. The con-
scious brain is ignorant of all neural activity taking place out-
side the prefrontal cortex. The emotional brain is especially use-
ful at helping us make hard decisions. Mysteries are broken 
down into manageable chinks, which are then translated into 
practical feelings. The reason emotions are so intelligent is that 
they’ve managed to turn mistakes into educational events. Once 
you’ve developed expertise in a particular area—once you’ve 
made the required mistakes—it’s important to trust your emo-
tions when making decisions in that domain. Be aware of the 
kind of decision you are making and the kind of thought process 
it requires. The best decision makers become students of error, 
determined to learn from what went wrong. This is the most 
astonishing thing about the human brain: it can always improve 
itself. Tomorrow, we can make better decisions.  
 
[Even though we are defined by our decisions, we are often 
completely unaware of what’s happening inside our heads dur-
ing the decision making process. The mind contains 2 distinct 
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thinking systems, one that is rational and deliberate and another 
that is quick, effortless, and emotional. The key to making de-
cisions is knowing when to rely on which system. Emotions re-
flect an enormous amount of invisible analysis. Intelligent intu-
ition is the result of deliberate practice. Proverbs are short sen-
tences drawn from long experience. The most effective way to 
get better is to focus on your mistakes. An expert has made all 
the mistakes that can be made in a narrow field.  Loss aversion 
explains why, since 1926, the annual return on stocks after in-
flation has been 6.4% while less than 0.5% on Treasury bills. 
People who are more rational don’t perceive emotions less, they 
just regulate them better by thinking about them. Statistics fail 
to activate our moral emotions. Those who are most certain are 
almost certainly wrong; the dominant danger is hubris. Be 
aware of the kind of decision you are making and the kind of 
thought process it requires.] 
  


