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Thinking, Fast and Slow, Daniel Kahneman (2014)

It is much easier and more enjoyable to identify and 
label the mistakes of others than to recognize our own. The 
expectation of intelligent gossip is a powerful motive for seri-
ous self-criticism, more powerful than New Year resolutions. 
The hope for informed gossip is that there are distinctive pat-
terns in the errors people make. Systematic errors are known 
as biases of the intuition. My research partner was sufficiently 
similar for us to understand each other easily and sufficiently 
different to surprise each other.   

Even statisticians were not good intuitive statisti-
cians.   They used resemblance as a simplifying heuristic (rule 
of thumb) to make a difficult judgment. The reliance on the 
ease of memory search is the availability heuristic.  People are 
generally rational and their thinking is sound. It was thought 
that emotions such as fear, affection, and hatred explain most 
of the occasions on which people depart from rationality. But 
we challenged those assumptions, documented systematic er-
rors in the thinking of normal people and traced these errors to 
the design of the machinery of cognition rather than the cor-
ruption of thought by emotion. People tend to assess the rela-
tive importance of issues by the ease with which they are re-
trieved from memory–and this is largely determined by the ex-
tent of coverage in the media.  

The idea that our minds are susceptible to systematic 
errors is now generally accepted. We now understand the mar-
vels as well as the flaws of intuitive thought. The accurate in-
tuitions of experts are better explained by the effects of pro-
longed practice than by heuristics. Most of us are pitch-perfect 
in detecting anger in the first word of a telephone call, recog-
nize as we enter a room that we were the subject of the con-
versation, and quickly react to subtle signs that the driver of 
the car in the next lane is dangerous. Intuition is recognition.  

The essence of intuitive heuristics is that when faced 
with a difficult question, we often answer an easier one in-
stead, usually without noticing the substitution. Fast thinking 
includes both variants of intuitive thought—the expert and the 
heuristic—as well as the entirely automatic mental activities 
of perception and memory. Intuitive and deliberate thought--
fast and slow or System 1 and System 2--are traits and disposi-
tions of two characters in your mind. System 1 is more influ-
ential than your experience tells you, and it is the secret author 
of many of the choices and judgments you think you make in 
the controlled operations of System 2. 

The major puzzle is why it is so difficult for us to 
think statistically. We easily think associatively, metaphori-
cally and causally, but statistics requires thinking about many 
things at once, which is something that System 1 is not de-
signed to do. We have excessive confidence in what we be-
lieve we know and are apparently unable to acknowledge the 

full extent of our ignorance and the uncertainty of the world 
we live in. We are prone to overestimate how much we under-
stand about the world and to underestimate the role of chance 
in events. Luck plays a large role in every story of success; it 
is usually easy to identify a small change in the story that 
would have turned a remarkable achievement into a mediocre 
outcome. Our own story was no exception. 

 Overconfidence is fed by the illusory certainty of 
hindsight. My views on this topic have been influenced by 
Nassim Taleb, the author of The Black Swan. The “experienc-
ing self” and the “remembering self” do not have the same in-
terests. What makes the “experiencing self” happy is not the 
same as what satisfies the “remembering self.” We can be 
blind to the obvious and blind to our blindness.  

Surprise stimuli activate and orient your attention: 
you will stare and search your memory for a story that makes 
sense of the surprising event—System 1. System 2 is credited 
with the monitoring of your own behavior—the control that 
keeps you polite when you are angry and alert when you are 
driving at night. Conflict between an automatic reaction and 
an intention to control it is common in our lives. We are all fa-
miliar with the experience of trying not to stare at an oddly 
dressed person or to force our attention on a boring book. The 
best we can do is a compromise: learn to recognize situations 
in which mistakes are likely and try to avoid them when the 
stakes are high.   

Anything that occupies your working memory re-
duces your ability to think. Your pupils are sensitive indicators 
of mental effort—they dilate substantially when you multiply 
2-digit numbers and even more if the problems get harder. We 
also observe that the response to mental effort is distinct from 
emotion arousal. Much like the electricity meter outside your 
house or apartment, the pupils offer an index of the current 
rate at which mental energy is used. As you become skilled in 
a task, demand for energy diminishes. Also, the pattern of ac-
tivity associated with an action changes as skill increases, with 
fewer brain regions involved. Talent has similar effects. 
Highly intelligent individuals need less effort to solve the 
same problems, as indicated by both pupil size and brain activ-
ity. A general “law of least effort” applies to cognitive as well 
as physical exertion. If there are several ways of achieving the 
same goal, people will eventually gravitate to the least de-
manding course of action. Laziness is built deeply into our na-
ture.    

System 2 is the only one that can follow rules, com-
pare objects on several attributes, and make deliberate choices 
between options. System 1 detects simple relations (“they are 
all alike,” “the son is much taller than the father”) and excels 
at integrating information about one thing, but does not deal 
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with multiple distinct topics at once, nor use statistical infor-
mation.  

A crucial capability of System 2 is the adoption of 
“task sets”: it can program memory to obey an instruction that 
overrides habitual responses. Switching from one task to an-
other is effortful, especially under time pressure. The ability to 
control attention is not simply a measure of intelligence: 
measures of efficiency in the control of attention predict per-
formance of air traffic controllers and Israeli Air Force pilots 
beyond the effects of intelligence. The most effortful forms of 
thinking are those that require you to think fast. Self-control 
and deliberate thought apparently draw on the same limited 
budget of effort.  

Flow has become part of the language. People who 
experience flow describe it as “a state of effortless concentra-
tion so deep that they lose their sense of time, of themselves, 
of their problems.” In a state of flow, maintaining focused at-
tention on these absorbing activities requires no exertion of 
self-control, thereby freeing resources to be directed to the 
task at hand. 

System 1 has more influence on behavior when Sys-
tem 2 is busy. People who are cognitively busy are more likely 
to make selfish choices. Memorizing and repeating digits loos-
ens the hold of System 2 on behavior, but cognitive load is not 
the only cause of weakened self-control. A few drinks have 
the same effect, as does a sleepless night. The self-control of 
morning people is impaired at night; the reverse is true of 
night people. Too much concern about how well one is doing 
in a task sometimes disrupts performance by loading short-
term memory with pointless anxious thought. The conclusion 
is straightforward: self-control requires attention and effort 
and is tiring; if you have had to force yourself to do some-
thing, you are less willing or less able to exert self-control for 
the next challenge. The phenomenon has been named ego de-
pletion. Unlike cognitive load, ego depletion is at least in part 
a loss of motivation.  

The nervous system consumes more glucose than 
most other parts of the body. The effect is analogous to a run-
ner who draws down glucose stored in her muscles during a 
sprint. Many people are overconfident, prone to place too 
much faith in their intuition. They apparently find cognitive 
effort at least mildly unpleasant and avoid it as much as possi-
ble. Cognitive strain is affected by both the current level of ef-
fort and the presence of unmet demands.  A reliable way to 
make people believe in falsehoods is frequent repetition be-
cause familiarity is not easily distinguished from truth.  

When people believe a conclusion is true, they are 
also likely to believe arguments that appear to support it, even 
when these arguments are unsound. If System 1 is involved, 
the conclusion comes first and the arguments follow. Intelli-
gence is not only the ability to reason; it is also the ability to 

find relevant material in memory and to deploy attention when 
needed. Memory function is an attribute of System 1. The ex-
tent of deliberate checking and search is a characteristic of 
System 2, which varies among individuals. 

Events that take place as a result of your seeing two 
words in juxtaposition happen by a process called associative 
activation: ideas that have been evoked trigger other ideas, in a 
spreading cascade of activity in your brain. The essential fea-
ture of this complex set of mental events is its coherence. Cog-
nition is embodied; you think with your body, not only your 
brain. The principles of association are resemblance, contigu-
ity in time and place, and causality. Psychologists think of 
ideas as nodes in a vast network, called associative memory. 
Exposure to a word causes immediate and measurable changes 
in the ease with which related words can be evoked in a prim-
ing effect. If you have recently seen or heard the word EAT, 
you are temporarily more likely to complete the word frag-
ment SO_P as SOUP than as SOAP. Similarly, WASH primes 
SOAP. This remarkable priming phenomenon—the influenc-
ing of an action by the idea—in known as the ideomotor ef-
fect. One theme of these findings is that the idea of money 
primes individualism: a reluctance to be involved with others, 
to depend on others, or to accept demands from others. Living 
in a culture that surrounds us with reminders of money may 
shape our behavior and our attitudes in ways that we do not 
know about and of which we may not be proud. The evidence 
of priming studies suggests that reminding people of their 
mortality increase the appeal of authoritarian ideas, which may 
be become reassuring in the context of the terror of death. 

When I describe priming studies to audiences, the re-
action is often disbelief. This is not a surprise: System 2 be-
lieves that it is in charge and that it knows the reasons for its 
choices. The effects of primes are robust but not necessarily 
large.  Among 100 voters, only a few whose initial preferences 
where uncertain will vote differently about a school issue if 
their precinct is located in a school rather than in a church—
but a few percent could tip an election. 

If you care about being thought credible and intelli-
gent, do not use complex language where simpler language 
will do.  The recipients of your message want to avoid any-
thing that reminds them of effort. 

All of us live much of our life guided by the impres-
sions of System 1—and we often do not know the source of 
these impressions. People who are made to “smile” or “frown” 
by sticking a pencil in their mouth or holding a ball between 
their furrowed brows are prone to experience the emotions that 
frowning and smiling normally express. The same self-rein-
forcing reciprocity is found in studies of cognitive ease.  Cog-
nitive strain, whatever its source, mobilizes system 2, which is 
more likely to reject the intuitive answer suggested by System 
1. Easily pronounced words provoke a favorable attitude. 
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Stocks with pronounceable trading symbols (like KAR or 
LUNMOO) outperform those with tongue-twisting tickers like 
PSG or RDO—and they appear to retain a small advantage 
over some time. Mood evidently affects the operation of Sys-
tem 1: when we are uncomfortable and unhappy, we lose 
touch with our intuition.  When in a good mood, people be-
come more intuitive and creative but also less vigilant and 
more prone to logical errors.  

Variations of normality are detected with astonishing 
speed and subtlety.  We are evidently ready from birth to have 
impressions of causality, which do not depend on reasoning. 
They are products of System 1. When System 2 is otherwise 
engaged, we will believe almost anything. While System 1 is 
gullible and biased to believe, System 2 is in charge of doubt-
ing and unbelief but is sometimes busy and often lazy. Indeed, 
there is evidence that people are more likely to be influenced 
by empty persuasive messages, such as commercials, when 
they are tired and depleted. The halo effect increases the 
weight of first impressions, sometimes to the point that subse-
quent information is mostly wasted. For example, before an is-
sue is discussed by a committee, all members should be asked 
to write a very brief summary of their position. This procedure 
makes good use of the value of the diversity of knowledge and 
opinion in the group and reduces the halo effect of a charis-
matic person.  

The measure of success for System 1 is the coherence 
of the story it manages to create. The amount and quality of 
the data on which the story is based are largely irrelevant. 
When information is scarce, which is a common occurrence, 
System 1 operates as a machine for jumping to conclusions.  It 
is the consistency of the information that matters for a good 
story, not its completeness.  Indeed, knowing little makes it 
easier to fit everything you know into a coherent pattern.  A 
list of biases of judgment and choice include  

• Overconfidence: Our associative system tends to 
settle on a coherent pattern of activation and sup-
presses doubt and ambiguity. 

•  Framing effects:  Different ways of presenting 
the same information often evoke different emo-
tions or decisions.  

• Base-rate neglect: personality descriptions are 
salient and vivid and may override known statis-
tics. 

 Ratings of competence are far more predictive of hir-
ing outcomes than likability, but are often ignored. The effect 
of facial competence is much stronger for information-poor 
and TV-prone than for others who are better informed and 
watch less television.  The normal state of your mind is that 
you have intuitive feelings and opinions about almost every-
thing that comes your way.  

The definition of heuristic is a simple procedure that 
helps find adequate, though often imperfect, answers to diffi-
cult questions. When called upon to judge probability, people 
actually judge something else and believe they have judged 
probability. Self-criticism is one of the functions of System 2. 
In the context of attitudes, however, System 2 is more of an 
apologist for the emotions of System 1 than a critic. An active, 
coherence-seeking System 1 suggests solutions to an unde-
manding System 2.  

Characteristics of System 1:   
• Generates impressions, feeling, and inclinations; 

when endorsed by System 2 these become be-
liefs, attitudes, and intentions.   

• Operates automatically and quickly 
• Can be programmed by System 2 
• Executes skilled responses and generates skilled 

intuitions after adequate training 
• Creates a coherent pattern of activated ideas in 

associative memory 
• Infers and invents causes and intentions 
• Neglects ambiguity and suppresses doubt 
• Is biased to believe and confirm 
• Exaggerates emotional consistency (halo effect) 
• Focusses on existing evidence and ignores absent 

evidence 
• Sometimes substitutes an easier question for a 

difficult one (heuristics). 
• Responds more strongly to losses than to gains 

(loss aversion)  
Rural sample sizes are smaller, introducing more fre-

quent extreme results than larger, urban sample sizes. The dif-
ficulty we have with statistical regularities is that they call for 
a different approach. Instead of focusing on how the event at 
hand came to be, the statistical view relates it to what could 
have happened instead. Our predilection for causal thinking 
exposes us to serious mistakes in evaluating the randomness of 
truly random events.  We are pattern seekers, believers in a co-
herent world in which regularities appear not by accident but 
as a result of mechanical causality or of someone’s intention.   

There is no such thing as a hot hand in professional 
basketball, either in shooting from the field or scoring from 
the foul line.  The hot hand is entirely in the eye of the behold-
ers, who are consistently too quick to perceive order and cau-
sality in randomness. The hot hand is a massive and wide-
spread cognitive illusion. We are far too willing to reject the 
belief that much of what we see in life is random.  

Insufficient adjustment explains why you are likely to 
drive too fast when you come off the highway onto city 
streets. Adjustment is a deliberate attempt to find reasons to 
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move away from the anchor. Adjustment is an effortful opera-
tion. People adjust less (stay closer to the anchor) when their 
mental resources are depleted. Suggestion is a priming effect 
which selectively evokes compatible evidence.  Suggestion 
and anchoring are both explained by the same automatic oper-
ation of System 1. Anchoring can be measured, and it is an 
impressively large effect.  Anchoring effects—sometime due 
to priming, sometimes to insufficient adjustment—are every-
where.  They explain why, for example, arbitrary rationing is 
an effective marketing ploy.  People buy more from a shelf 
that says “a limit of 12 per person” than the same shelf with-
out the sign. Capping awards is certainly good for potential 
lawsuit defendants, but we should not be so sure. Consider the 
effect of capping awards at $1M. This rule would eliminate all 
larger awards, but the anchor would also pull up the size of 
many awards that would otherwise be much smaller. It would 
almost certainly benefit serious offenders and large firms 
much more than small ones. The moral of priming research is 
that our thoughts and behavior are influenced by the environ-
ment of the moment much more than we know or want. “Our 
aim in the negotiation is to get them anchored on this num-
ber.”  

Ratings are dominated by the ease with which exam-
ples come to mind.   The availability heuristic is better de-
scribed as an “unexplained unavailability heuristic.” Among 
the basic features of System 1 is its ability to set expectations 
and to be surprised when these expectations are violated. Sys-
tem 2 can reset the expectations of System 1 on the fly, so that 
an event that would normally be surprising is now almost nor-
mal. We conclude that the ease with which instances come to 
mind is a System 1 heuristic, which is replaced by a focus on 
content when System 2 is more engaged. Estimates of causes 
of death are warped by media coverage. The coverage is itself 
biased toward novelty and poignancy.   Our expectations 
about the frequency of events are distorted by the prevalence 
and emotional intensity of the messages to which we are ex-
posed. The ease with which ideas of various risks come to 
mind and the emotional reactions to these risks are inextrica-
bly linked. An affect heuristic, in which people make judg-
ments and decisions by consulting their emotion: Do I like it? 
Do I hate it? How strongly do I feel about it? Unfortunately, 
defining risk is often an exercise in emotion.  

The cycle of media coverage producing greater con-
cern and involvement is sometime sped along deliberately by 
“availability entrepreneurs,” individuals or organizations who 
work to ensure a continuous flow of worrying news. The dan-
ger is increasingly exaggerated as the media compete for at-
tention-grabbing headlines. Terrorists are the most significant 
practitioners of the art of inducing availability cascades. Fear 
is painful and debilitating. Policy makers must endeavor to 
protect the public from fear, not only from real dangers. 

The question about probability (likelihood) was diffi-
cult, but the question about similarity was easier, and it was 
answered instead. You surely understand in principle that 
worthless information should not be treated differently from a 
complete lack of information, but WYSIATI (what you see is 
all there is) makes it difficult to apply that principle. Unless 
you decide immediately to reject evidence (for example, by 
determining that you received it from a liar), your System 1 
will automatically process the information available as if it 
were true.   One thing you can do when you have doubts about 
the quality of the evidence is to let your judgments of proba-
bility stay close to the base rate (your knowledge and prior be-
liefs). 

We pitted logic against representativeness, and repre-
sentativeness won. People commit Conjunction fallacy when 
they judge a conjunction of two events to be more probable 
than one of the events. The most coherent stories are not nec-
essarily the most probable, but notions of coherence, plausibil-
ity, and probability are easily confused by the unwary. System 
2 is not impressively alert.  Representativeness can block the 
application of an obvious logical rule.  Intuition often over-
came logic.  If you visit a courtroom you will observe that 
lawyers apply two styles of criticism: to demolish a case, they 
raise doubts about the strongest arguments that favor it; to dis-
credit a witness, they focus on the weakest part of the testi-
mony.  

Stereotypes are how we think of categories and peo-
ple won’t draw from base-rate information an inference that 
conflicts with other beliefs.  This also supports the uncomfort-
able conclusion that teaching psychology is mostly a waste of 
time.  Students quietly exempt themselves (and their friends 
and acquaintances) from the conclusions of experiments that 
surprise them. To teach students on psychology they did not 
know before, you must surprise them.  When students were 
presented with a surprising statistical fact, they learned noth-
ing. But when they were surprised by individual cases they 
immediately made the generalization and inferred that the task 
was more difficult than they had thought.  Their unwillingness 
to deduce the particular from the general was matched only by 
the willingness to infer the general from the particular. The 
test of learning psychology [or spiritual truth] is whether your 
understanding of situations you encounter has changed, not 
whether you have learned a new fact. There is a deep gap be-
tween our thinking about statistics and our thinking about indi-
vidual cases. You are more likely to learn something by find-
ing surprises in your own behavior than by hearing surprising 
facts about people in general. [Jesus taught with parables so 
that people could self-discover truth as they pondered His 
words]. 

 Commentators detect regression to the mean and in-
vent a causal story for which there is no evidence.  Whether 
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undetected or wrongly explained, the phenomenon of regres-
sion is strange to the human mind. Regression effects can be 
found wherever we look, but we do not recognize them for 
what they are. Correlation and regression are different per-
spectives of the same concept.  Whenever the correlation be-
tween two scores is imperfect, there will be regression to the 
mean.  1) Highly intelligent women tend to marry men who 
are less intelligent than they are.  2) The correlation between 
the intelligence scores of spouses is less than perfect.  The 
first statement you find interesting and the second that you 
find trivial are algebraically equivalent.  It is a mathematical 
inevitability that highly intelligent women will be married to 
husbands who are on average less intelligent than they are 
(and vice versa, of course).  

If the topic of regression comes up in a criminal or 
civil trial, the side that must explain regression to the jury will 
lose the case.  Our mind is strongly biased toward causal ex-
planations and does not deal well with “mere statistics.” When 
our attention is called to an event, associative memory will 
look for its cause—more precisely, activation will automati-
cally spread to any cause that is already stored in memory.  
Regression to the mean has an explanation but not a cause.  
We pay people well to provide explanations of regression ef-
fects, [including investment advisors]. System 2 finds it dif-
ficult to understand and learn. This is due in part to the in-
sistent demand for causal interpretations, which is a feature of 
System 1. Regression effects are a common source of trouble 
in research, and experienced scientists [and good investors] 
develop a healthy fear of the trap of unwarranted causal infer-
ence.  

Intuitive predictions tend to be overconfident and ex-
treme.  A characteristic of unbiased predictions is that they 
permit the prediction of rare or extreme events only when the 
information is very good.  Extreme predictions and a willing-
ness to predict rare events from weak evidence are both mani-
festations of system 1.  Confidence is determined by the co-
herence of the best story you can tell from the evidence at 
hand. We will not learn to understand regression from experi-
ence. Even when a regression is identified, it will be given a 
causal interpretation that is almost always wrong.  Taleb intro-
duced the notion of a narrative fallacy to describe how flawed 
stories of the past shape our views of the world and our expec-
tations for the future.  Explanatory stories that people find 
compelling are simple; are concrete rather than abstract; as-
sign a larger role to talent, stupidity, and intentions than to 
luck; and focus on a few striking events that happened rather 
than on the countless events that failed to happen. Good sto-
ries provide a simple and coherent account of people’s actions 
and intentions. The halo effect contributes to coherence be-
cause it inclines us to match our view of all the qualities of a 
person to coherence. It keeps narratives simple and coherent 

by exaggerating the consistency of evaluations: good people 
do only good things and bad people are all bad.   

A compelling narrative fosters an illusion of inevita-
bility.  The ultimate test of an explanation is whether it would 
have made the event predictable in advance. The human mind 
does not deal well with nonevents. We can know something 
only if it is knowable. Bad luck could have disrupted any one 
of the successful steps of Google or Apple. The halo effect 
adds the final touches, lending an aura of invincibility to the 
heroes of our stories. Paradoxically, it is easier to construct a 
coherent story when you know little, when there are fewer 
pieces to fit into the puzzle. Our comforting conviction that 
the world makes sense rests on a secure foundation: our al-
most unlimited ability to ignore our ignorance. The core of the 
illusion is that we believe we understand the past, which im-
plies that the future also should be knowable, but in fact we 
understand the past less than we believe we do. The mind that 
makes up narratives about the past is a sense-making organ. 
When an unpredicted event occurs, we immediately adjust our 
view of the world to accommodate the surprise. A general lim-
itation of the human mind is its imperfect ability to reconstruct 
past states of knowledge, or beliefs that have changed. Once 
you adopt a new view of the world, you suddenly lose much of 
your ability to recall what you used to believe before your 
mind changed. Asked to reconstruct their former beliefs, peo-
ple retrieve their current view instead—an instance of substi-
tution—and many cannot believe that they ever felt differ-
ently, the “I-knew-it-all-along” effect, or hindsight bias.  

People are driven to overstate the accuracy not only 
of their original predictions and those made by others.  The 
tendency to revise the history of one’s beliefs in light of what 
actually happened produces a robust cognitive illusion.  It 
leads observers to assess the quality of a decision not by 
whether the process was sound but by whether its outcome 
was good or bad. The outcome bias makes it almost impossi-
ble to evaluate a decision properly—in terms of the beliefs 
that were reasonable when the decision was made.  

Hindsight is especially unkind to decision makers 
who act as agents for others—physicians, financial advisers, 
third-base coaches, CEOs, social workers, diplomats and poli-
ticians. We are prone to blame them for good decisions that 
worked out badly and to give them too little credit for success-
ful moves that appear obvious only after the fact. This is a 
clear outcome bias.  The worse the consequence, the greater 
the hindsight bias. In the case of a catastrophe, such as 9/11, 
we are especially ready to believe that the officials who failed 
to anticipate it were negligent or blind.  

Decision makers who expect to have their decisions 
scrutinized with hindsight are driven to bureaucratic solu-
tions—and to an extreme reluctance to take risks. These ac-
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tions protect physicians more than they benefit patients, creat-
ing the potential for conflicts of interest. Increased accounta-
bility is a mixed blessing.  Leaders who have been lucky are 
never punished for having taken too much risk. Instead, they 
are believed to have had the flair and foresight to anticipate 
success, and the sensible people who doubted them are seen in 
hindsight as mediocre, timid, and week. A few lucky gambles 
can crown a reckless leader with a halo of prescience and 
boldness. 

The sense-making machinery of System 1 makes us 
see the world as more tidy, simple, predictable, and coherent 
than it really is. The illusion that one has understood the past 
feeds the further illusion that one can predict and control the 
future. These illusions are comforting. They reduce the anxi-
ety that we would experience if we allowed ourselves to fully 
acknowledge the uncertainties of existence. Because of confi-
dence by coherence, the subjective confidence we have in our 
opinions reflects the coherence of the story that System 1 and 
System 2 have constructed. This doesn’t count for much, be-
cause poor evidence can make a very good story. For some of 
our most important beliefs we have no evidence at all except 
that people we love and trust hold these beliefs. Considering 
how little we know, the confidence we have in our beliefs is 
preposterous—and it is also essential. 

Confidence is a feeling, which reflects the coherence 
of the information and the cognitive ease of processing it. 
Declarations of high confidence mainly tell you that an indi-
vidual has constructed a coherent story in his mind, not neces-
sarily that the story is true. Facts that challenge basic assump-
tions—and thereby threaten people’s livelihood and self-es-
teem—are simply not absorbed. The mind does not digest 
them.  The illusions of validity and skill are supported by 
powerful professional cultures. Redundancy among inputs 
(group think) decreases accuracy even as it increases confi-
dence. Our tendency to construct and believe coherent narra-
tives of the past makes it difficult for us to accept the limits of 
our forecasting ability.  We cannot suppress the powerful intu-
ition that what makes sense in hindsight today was predictable 
yesterday. The illusion that we understand the past fosters 
overconfidence in our ability to predict the future. The idea 
that large historical events are determined by luck [or the hand 
of God] is profoundly shocking, although it is demonstrably 
true.  The person who acquires more knowledge develops an 
enhanced illusion of her skill and becomes unrealistically 
overconfident. Experts are led astray not by what they believe, 
but by how they think. Experienced wine tasters and radiolo-
gists consistently contradict themselves and underperform al-
gorithm-based judgments. This pattern is probably due to the 
extreme context dependency of System 1. 
 The prospect of a convict being granted parole de-
clines significantly with elapsed time since the last food 

break in the parole judges' schedule. To maximize predictive 
accuracy, final decisions should be left to formulas, like ad-
mission decisions for medical schools. Conducting an inter-
view is likely to diminish the accuracy of a selection proce-
dure, if the interviewers also make the final admissions 
decisions. Even an algorithm constructed on the back of an en-
velope is often good enough to outdo expert judgment. The 
Apgar assessment is an example. Dr. Apgar jotted down 5 var-
iables (heart rate, respiration, reflex, muscle tone, and color) 
and 3 scores (0, 1, or 2, depending on the robustness of each 
sign). Applying Apgar's score, the staff in delivery rooms fi-
nally had consistent standards for determining which babies 
were in trouble, and the formula is credited for an important 
contribution to reducing infant mortality. It is still used every 
day in every delivery room. 
 The debate about the virtues of clinical and statistical 
prediction has always had a moral dimension. The aversion 
to algorithms making decisions that affect humans is rooted in 
the strong preference for the natural over the synthetic or arti-
ficial. This prejudice is magnified when the decisions are con-
sequential. Fortunately, the hostility to algorithms will proba-
bly soften as their role in everyday life continues to expand. 
Looking for books or music we might enjoy, we appreciate 
recommendations made by software. We take for granted deci-
sions about credit limits made without the direct intervention 
of any human judgment.  
 Intuition adds value even in the justly derided selec-
tion processes, but only after a disciplined collection of objec-
tive information and disciplined scoring of separate traits. Do 
not simply trust intuitive judgment-your own or that of others-
but do not dismiss it, either. The clinical psychologist, the in-
vestment advisor, and the pundit do have intuitive skills in 
some of their tasks, but they may not have learned to identify 
the situations and the tasks in which intuition will betray them. 
 Preference for the sure gain is an instance of risk 
aversion. The effective carriers of subjective value are changes 
of wealth rather than ultimate states of wealth and the psycho-
logical analysis of outcomes should be applied to gains and 
losses rather than to total assets. People are often risk seeking 
in dealing with improbable gains and risk averse in dealing 
with unlikely losses. [This is why most investors would rather 
lower risk by spreading investments among assets in prefer-
ence to clearly demonstrated higher gains of funds like Se-
quoia and GIN. In fact, CFP professionals are required to ad-
here to such a philosophy of risk reduction.] 
 Probabilistic insurance represents many forms of 
protective action, such as having a medical checkup, buying 
new tires, or installing a burglar alarm system. Insurance ap-
pears more attractive when it is framed as the elimination 
of risk than a reduction of risk. Surgery, unlike radiation ther-
apy, entails a risk of death during treatment. As a conse-
quence, the surgery option is relatively less attractive when the 
statistics of treatment outcomes are descried in terms of mor-
tality rather than in terms of survival. The framing of out-
comes of therapies for lung cancer in terms of mortality or sur-
vival is unlikely to affect experience, although it can have a 
pronounced influence on choice. 
 Lobbyists for the credit card industry insisted that 
any price difference between cash and credit purchases be 
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labeled a cash discount rather than a credit card surcharge. 
The two labels frame the price difference as a gain or as a 
loss by implicitly designating either the losses or higher price 
as normal. Because losses loom larger than gains, consumers 
are less likely to accept a surcharge than to forgo a discount. 
Since it is more painful to give up an asset than it is pleasura-
ble to obtain it, people avoid selling their shares into a falling 
market until the pain become unbearable. In general, loss aver-
sion favors stability over change. Losses are more averse than 
costs, which often drives sale of warranty insurance beyond 
their intrinsic value by framing negative outcomes as costs, 
which often drives sale of warranty insurance beyond their in-
trinsic value by framing negative outcomes as costs of insur-
ance rather than losses from breakdowns. 
 

 [Foreword: This is an extensive work de-
scribing recent developments in thinking about thinking. It in-
cludes many useful suggestions to improve decisions. [It also 
explains why people seek out investment advisors and prefer a 
CFP® to other investment models with higher returns.] We 
documented systematic errors in the thinking of normal people 
and traced them to the design of the machinery of cognition 
rather than corruption of thought by emotion. Intuition is 
recognition. The essence of intuitive heuristics is that when 
faced with a difficult question, we often answer an easier one 
instead, usually without noticing the substitution. We have ex-
cessive confidence in what we believe we know and are appar-
ently unable to acknowledge the full extent of our ignorance 
We can be blind to the obvious and blind to our blindness. La-
ziness is built deeply into our nature. Familiarity is not easily 
distinguished from truth. The idea of money primes individu-
alism: a reluctance to be involved with others, to depend on 
others, or to accept demands from others. When in a good 
mood, people are more intuitive and creative but also less vigi-
lant and more prone to logical errors. Heuristic: a procedure 
that helps find adequate, though often imperfect, answers to 
difficult questions. We are pattern seekers, believers in a co-
herent world in which regularities appear not by accident but 
as a result of mechanical causality or of someone’s intention.  . 
Regression to the mean is an explanation but not a cause.  We 
pay people well to provide explanations of regression effects, 

[including investment advisors]. Confidence is determined by 
the coherence of the best story you can tell from the evidence 
at hand. We do not learn to understand regression from experi-
ence. Even when a regression is identified, it will be given a 
causal interpretation that is almost always wrong.  The ulti-
mate test of an explanation is whether it would have made the 
event predictable in advance. Paradoxically, it is easier to con-
struct a coherent story when you know little, when there are 
fewer pieces to fit into the puzzle. The core illusion is that we 
believe we understand the past, which implies that the future 
also should be knowable. But in fact we understand the past 
less than we believe we do.  Once you adopt a new view of the 
world, you suddenly lose much of your ability to recall what 
you used to believe before your mind changed. We usually as-
sess the quality of a decision not by whether the process was 
sound but by whether its outcome was good or bad. The worse 
the consequence, the greater the hindsight bias. Declarations 
of high confidence mainly tell you that an individual has con-
structed a coherent story in his mind, not necessarily that the 
story is true. We cannot suppress the powerful intuition that 
what makes sense in hindsight today was predictable yester-
day. The illusion that we understand the past fosters overcon-
fidence in our ability to predict the future. The idea that large 
historical events are determined by luck [or the hand of God] 
is profoundly shocking to most. The clinical psychologist, in-
vestment advisor, and pundit have intuitive skills in some of 
their tasks, but they may not have learned to identify the situa-
tions and the tasks in which intuition will betray them. People 
are often risk seeking in dealing with improbable gains and 
risk averse in dealing with unlikely losses. [This is why most 
investors would rather lower risk by spreading investments 
among assets in preference to clearly demonstrated higher 
gains of funds like Sequoia and GIN. In fact, CFP profession-
als are required to adhere to such a philosophy of risk reduc-
tion vs maximizing gains.] 

 
  

 

 


