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image, constantly reinforced by media attention and frequent conversa-
ons, becomes highly accessible, especially if it is associated with a specific
situation such as the sight of a bus. The emotional arousal is associafive,
tormatic, and uncontrolled, and it produces an impulse for protective ac-
tion. System 2 may “know” that the probability is low, but this knowledge
RARE EVENTS : does not eliminate the self-generated discomfort and the wish to avoid it.
' System 1 cannot be turned off. The emotion is not only disproportionate to
the probability, it is also insensitive to the exact level of probability. Suppose
that two cities have been warned about the presence of suicide bombers.
Residents of one city are told that two bombers are ready to strike in differ-
ent places. Residents of another city are told of a single bomber. Their risk

lower by half, but do they feel much safer?

Many stores in New York City sell lottery tickets, and business is good. The
_ psychology of high-prize lotteries is similar to the psychology of terrorism.
I visited Tsrael several times during a period in which suicide bombings in - [he thrilling possibility of winning the big prize is shared by the commu-

buses were relatively common-—though of course quite rare in absolute ty and reinforced by conversations at work and at home, Buying a ticket
terms. There were altogether 23 bombings between December 2001 and s immediately rewarded by pleasant fantasies, just as avoiding a bus was
September 2004, which had caused a total of 236 fatalities. The number of ‘immediately rewarded by relief from fear. In both cases, the actual proba-
daily bus riders in Israel was approximately 1.3 million at that time. For any .- bility is inconsequential; only possibility matters. The original formulation
traveler, the risks were tiny, but that was not how the public felt about it. ~of prospect theory included the argument that “highly unlikely events are
People avoided buses as much as they could, and many travelers spent their :. '::-either ignored or overweighted,” but it did not specify the conditions under
time on the bus anxiously scanning their neighbors for packages or bulky “which one or the other will occur, nor did it propose a psychological inter-
clothes that might hide a bomb. ! “pretation of it. My current view of decision weights has been strongly influ-
I did not have much occasion to travel on buses, as I was driving a rented enced by recent research on the role of emotions and vividness in decision
car, but T was chagrined to discover that my behavior was also affected. I : ‘making. Overweighting of unlikely outcomes is rooted in System 1 features
found that I did not like to stop next to a bus at a red light, and I drove away ‘that are familiar by now. Emotion and vividness influence fluency, avail-
more quickly than usual when the light changed. I was ashamed of myself, -ability, and judgments of probability—and thus account for ocur excessive

because of course I knew better. I knew that the risk was truly negligible, _response to the few rare events that we do not ignore.
and that any effect at all on my actions would assign an inordinately high '
“decision weight” to a minuscule probability. In fact, I was more likely to be .
injured in a driving accident than by stopping near a bus. But my avoid- _
ance of buses was not motivated by a rational concern for survival. What What is your judgment of the probability that the next president of the

OVERESTIMATION AND OVERWEIGHTING

drove me was the experience of the moment: being next to a bus made me ' United States will be a third-party candidate?

think of bombs, and these thoughts were unpleasant. I was avoiding buses _

because I wanted to think of something else. ' How much will you pay for a bet in which you receive $1,000 if the next
My experience illustrates how terrorism works and why it is so effective: : president of the United States is a third-party candidate, and no money

it induces an availability cascade. An extremely vivid image of death and atherwise?
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The two questions are different but obviously related. The first asks you to . 3250
Y were in confirmatory mode, there | o
. assess the probability of an unlikely event. The second invites you to put a frequency of prop] & there is a good chance that your estimate of the
decision weight on the same event, by placing a bet on it problems was toa high, ¢

The probability of
& rare event ig i ) :
the alternative is not fully s most likely to be overestimated when

P . MS{ fa‘*olite EXainp
eCIiiEd 16 Comes fI om -a
Study that ﬂle pSyCIlOIOngt CIaIg IOX COIlduCtEd Wlule h.e was lknloss Stu‘

How do people make the judgments and how do they assign decision
weights? We start from two simple answers, then qualify them. Here are the
oversimplified answers:

= People overestimate the probabilities of unlikely events.
» People overweight unlikely events in their decisions.

was the foca] e ; ictory of each team in tu
Although overestimation and overweighting are distinct phenomena, the You can su::ft ) m
same psychological mechanisms are involved in both: focused attention, con- that Fox ObServedy guess what happened, but the magnitude of the effect
c

firmation bias, and cognitive ease.

Specific descriptions trigger the associative machinery of System 1.
When you thought about the uniikely victory of a third-party candidate,
your associative system worked in its usual confirmatory mode, selectively
retrieving evidence, instances, and images that would make the statermnent
true. The process was biased, but it was not an exercise in fantasy. You
looked for a plausible scenario that conforms to the constraints of reality;
you did not simply imagine the Tooth Fairy installing a third-party presi-
dent, Your judgment of probability was ultimately determined by the cogni-
tive ease, or fluency, with which a plansible scenario came to mind.

You do not always focus on the event you are asked to estimate. If the
target event is very likely, you focus on its alternative. Consider this
example:

Y judgments generated
! This pattern is absurd, of
ght events muyst add up to

Judges were asked whethey

What is the prebability that a baby born in your local hospital will be released
within three days?

mer;‘ts of their probabilities added up to 100%
0 a . a '
e toursl,ls;;;s decision weights, Fox also invited the basketball fans to het
o ﬂlateii; ;'ejs:llsl:. 'Ihejtz assigned a cagh equivalent to cach bet (a ca(s)lll1
a5 attractive as playing the be innj
t). Winning the bet

You were asked to estimate the probability of the baby going home, but you
almost certainly focused on the events that might cause a baby rot to be
released within the normal period. Our mind has a useful capability to
focus spontaneously on whatever is odd, different, or unusual. You quickly
realized that it is normai for babies in the United States (not all countries
have the same standards) to be released within two or three days of birth, so
your attention turned to the abnormal alternative. The unlikely event be-
came focal. The availability heuristic is likely to be evoked: your judgment
was probably determined by the number of scenarios of medical problems
you produced and by the ease with which they came to mind. Because you
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: v o imagine when one tries to forecast the outcome of a project. In con-
vast, the alternative of failure is diffuse, because there are innumerable
IWaYs for things to go wrong,. Entrepreneurs and the investors who evaluate
their prospects are prone both to overestimate their chances and to over-

:weight their estimates.

VIVID OUTCOMES

As we have seen, prospect theory differs from utility theory in the relation-
ship it suggests between probability and decision weight. In utility theory,
decision weights and probabilities are the same. The decision weight of 2
sure thing is 100, and the weight that corresponds to a 90% chance is exactly
90, which is 9 times more than the decision weight for a 10% chance. In
prospect theory, variations of probability have less effect on decision weights.
An experiment that I mentioned earlier found that the decision weight for a
90% chance was 71.2 and the decision weight for a 10% chance was 18.6. The
ratio of the probabilities was 9.0, but the ratio of the decision weights was
only 3.83, indicating insufficient sensitivity to probability in that range. In
both theories, the decision weights depend only on probability, not on the
outcome. Both theories predict that the decision weight for a 90% chance is
the same for winning $100, receiving a dozen roses, or getting an electric
shock. This theoretical prediction turns out to be wrong. '

Psychologists at the University of Chicago published an article with the
attractive title “Money, Kisses, and Electric Shocks: On the Affective Psy-
chology of Risk” Their finding was that the valuation of gambles was much
less sensitive to probability when the (fictitious) outcomes were emotional
(“meeting and kissing your favorite movie star” or “getting a painful, but
not dangerous, electric shock”) than when the outcomes were gains or
losses of cash. This was not an isolated finding. Other researchers had
found, using physiological measures such as heart rate, that the fear of an
impending electric shock was essentially uncorrelated with the probability
of receiving the shock. The mere possibility of a shock triggered the full-
blown fear response. The Chicago team proposed that “affect-laden im-
agery” overwhelmed the response to probability. 'Ten years later, a team of

" psychologists at Princeton challenged that conclusion.
The Princeton team argued that the low sensitivity to probability that
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What amount of cash is as attractive as each of these gambles?
A. 84% chance o win $59 |

B. 849 i
84% chance to receive one dozen red roses in a glass vase

:/g?;t do you nc];tice? The salient difference is that question A is much easier
question B. You did not stop to com
te the expected val

. . pu pected value of the
$:9 153;1; ym:i probably km-?w quickly that it is not far from $50 (in fact it is

.56), and the vague estimate was sufficient to provide a helpful anchor as
zfou searc_hed for an equally attractive cash gift. No such anchor is available
or question B, which is therefore much h

: arder to answer. Respondent:

:lso assessed the cash equivalent of gambles with a 21% chance t(P)’ win tllllz :
wo oufcomes. As expected, the difference between the hi

and low-probability gambles was much more
than for the roses.

gh-probability
pronounced for the money

T : : .
o bolster their argument that msensitivity to probability is not caused

by emotion, the Pri
> rimceton team com illi i
gambles: pared willingness to pay to avoid

21% chance (or 84% chanc
o e) to spend a weekend paintin K
three-bedrosm apartment " R eemeene

21% chance {or 84%

chance) to clean three stalls in 2 i
after a weekend of use darmitory bathroom

Th ;
. :. s‘econd .outcome is surely much more emotional than the first, but the
ecision weights for the two outcomes did not differ. Evidently: the i t;
sity of emotion is not the answer. : P
i dothelr' r:expelnm.ent yvielded a surprising result. The Pparticipants re-
ed explicit price information along with the verbal description of the

prize. An example could be:

84% chance to win: A dozen red roses in a glass vase. Value $59

21% chance to win: A dozen red roses in a glass vase. Value $59

Ttis ea!.sy to assess the expected monetary value of these gambles, but addi

a spec.n?c monetary value did not alter the results: evaluation’s re e mg
11'.1$en31t1ve to probability even in that condition. People wha thou hItnatl'nt;
gift as a chance to get roses did not use price information as an agndfor i;

had been observed for emotional outcomes is normal. Gambles on money
are the exception. The sensitivity to probability is relatively high for these
gambles, because they have a definite expected value.
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ot i i is is a surprising find-
ig th jentists sometimes say, thisisa s
aluating the gamble, As scien : i o suprsing
evalfhét isg trying to tell us something. What 'st‘ory is it trymfi R
1ng.’l‘h' torv, I believe, is that a rich and vivid representa o o The ou
. ;Otg;r or not it is emotional, reduces the role of probability
whe

e‘ .V. E‘lﬂ. 10 ()[ an uncer tain PIOSPECL IhlS lly pothESIS SuggCStS a pIédlCthIl,

detaﬂs to a mOIIEEaIy outcome alSO dJSIuptS Calculatlon. C()mpaIe yOUI
.

cash equivalents for the following outcomes:

- 519 (or 84%) chance to receive $69 next Monday

o ')
21’:%3 (D!’ 84 /O) chance o recelve & |a!’ge blue Cardboai’d enveiope cC tain g

$59 next Monday morning

e Tiew i th
Th hypothesis is that there will be less sensitivity to probability in the
e new

i trep-
se the blue envelope evokes a richer and more fluent vep

second case, becau oep

.on than the abstract notion of a sum of money. You co1_1sttsr erec
resentauor'l ind. and the vivid image of the outcome ex1‘s
o CYE . mkz(;li\rr Eat i‘;s probability is low. Cognitive ease fcontnblllltfs t;(;
e it ) : 1d a vivid image of an event,
” C'el'rt'ainty 'Effecott iscfrl:m:lzsezg; ?e;lfesented vividly, and overweiihted_.
pOSSIbﬂIW'Of lFS . of an enhanced possibility effect with an enhanced cer
Tl_'let;o?f?elgatlg:\lfes litthe room for decision weights to change between
tain :

chances of 21% and 84%.

VIVID PROBABILITIES

]]le dea }’ llilagllllng tr

3 T
1 dlat fluel}c 3 VlVldIleSS d. d th.e £ase Of con lbute to
deCISIOIl W EIghtS gaHlS SuppOI t fl‘O][l many Othel‘ ()bSCI \datlons. I ar thlpantS
na &veﬂ-kllOWIl EXperlﬂlellt are glven a ChO].Ce ()f dIanIlg a I‘Harble fI()IIl
1
one Of two urns, 1 '“‘IlICll Ied mar bles win a leZe.

Urn A contains 10 marbles, of whic.h 1 is red. .
Urn B contains 100 marbles, of which 8 are red.

I . A
{ winning are 10% in urn
i 1d you choose? The chances o n e 8
W?;}:/u’m\::zu}?) :(7) making the right choice should be easy, bl;t it 1fs _\:i(;
o : i O -
agout ;)0% 40% of students choose the urn with the larger numbe
a —_

ing mar bleS IatlleI ﬂlall t}le urn t]:lat prOUldeS a bettEr Ch.aIlCe 0[ Wlnnlilg.
n g 2
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Seymour Epstein has argued that the results illustrate the superficial '151‘0‘
cessing characteristic of System 1 {which he calls the experiential systern)..”

As you might expect, the remarkably foolish ch 1
this situation have attracted the attention of many researchers. The bias has -
been given several names; following Paul Slovic I w

ill call it denominator ne- .
glect. If your attention is drawn to the winning marbles, you do not assess the

number of nonwinning marbles with the same care. Vivid imagery contrib-
utes to denominator neglect, at least as I experience it. When I think of the
small urn, I see a single red marble on a vaguely defined background of
white marbles. When I think of the larger urn, I see eight winning red mar-
bles on an indistinct background of white marbles, which creates a more
hopeful feeling. The distinctive vividness of the winning marbles increases
the decision weight of that event, enhancing the possibility effect. Of course,
the same will be true of the certainty effect. If I have a 90% chance of win-
ning a prize, the event of not winning will be more salient if 10 of 100 mar-
bles are “losers” than if 1 of 10 marbles yields the same outcome,

The idea of denominator neglect helps explain why different ways of
communicating risks vary so much in their effects, You read that “a vaccine
that protects children from a fatal disease carries a 0,001
nent disability” The risk appears small, Now consider an
of the same risk: “One of 100,000 vaccinated children will be permanently
disabled” The second statement does something to your mind that the first
does not: it calls up the image of an individual child who is permanently
disabled by a vaccine; the 99,999 safely vaccinated children have faded
into the background. As predicted by denominator neglect, Iow—probability
events are much more heavily weighted when described in term

s of relative
frequencies (how many) than when stated in more abstract terms of

“chances “risk” or “probability” (how likely). As we have seen, System 1 is
much better at dealing with individuals thag categories,
The effect of the frequency format is lazge. In one study,
information about “a disease that kills 1,286 people out
judged it as more dangerous than people who were told
that kills 24,14% of the population”
ening than the second, although the
latter! In an even more direct dem
disease that kills 1,286 people out o
gerous than a disease that “kills 24.4
reduced or eliminated if participants
the two formulations,

% risk of perma-
other description

people who saw
of every 10,000”
about “a disease
The first disease appears more threat-
former risk is only half as large as the
onstration of denominator neglect, “a
f every 10,000” was judged more dan-
out of 100" The effect would sutely be
were asked for a direct comparison of
a task that explicitly calls for System 2. Life, however,

oices that people makein -
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.S‘I .Slia Iy abD lWeeI - Uh ects expelln leIlt, mn WlllCll you s€c OIﬂY one fOImu—
.
iatloﬂ ata time. It Wou].d take an eXCeptl()Ilau.y active SySteHl 2 to gEI‘leIatE
| alte]:ﬂatl\'e fOImlllatlonS Of th.e one You 5ec and to dlSCOVer t} wat th.ey BV()ke
.

i onse. o
O ionce chologists and psychiatrist

rienced forensic psy : '
h E}f{fizts of the format in which risks are exp;;ss;:dr D ek
) ef ionals evaluated whether it was safe to discharg
professio:

‘ i jolence. The informa-
tric hospital a patient, Mr. Jones, with a history of viole e
a : .
tion they received included an exper
statistics were described in Two ways:

s are not immune to
In one experiment,

ts assessment of the r

Jones are estimated to have a 10% probability of

Pate o he first several months

. o t
committing an act of violence against others during

after discharge.

10 are estimated t commit an

i imi . Janes, .
O vy 10 B e e i several menths after discharge.

act of violence against others during the firs

mat were almost twice as likely

1% in the probability format).
ht for the same

o saw the frequency for
compared to 2 - .
a higher decision weig

The professionals wh
to deny the discharge {(41%,
The more vivid description Rroduces
probability. .
format creates Opp . : : e

ohe P_.‘:;:’er ;ie E: grind know how to exploit. Stovic ar_ld.;lls Zoﬂ::rg -

1 : es

P_@‘OPIe V:i'tic?e that states that “approximately .1’0.00(1].“93233 Whoyare not
cite an'tt 4 nationwide by seriously mentally ill in w}ll e i that
Con'lmlﬂfeif medication” Apother way of eXPreSS.mg o Sr each year” An-
tﬁ?}% out of 273,000,000 Americans will die inth fb?iiﬁﬁ an individual is
! ) i i i i e ;- . .
other is that “the annual likelihood of being Americans will die in this

> St ther: “1,000 ¢ in
appm}dmatdy 00003 o _thirtieth the number who will die of

gar, or less than one : i vl dee,
sy fourth the number who will die of laryng : et
guicide and about one-1o o i

“ tes are quite ope i
¢ points out that “these advoca . i by people with
Sl ovie o Snt to frighten the general public about vml.ence' Yrie)asfd fund-
o 311? Wader in the hope that this fear will translate into inc
* ment 1507 >

ing for mental health services.

8 A good attorney who wishes to cast dmﬁb-t o
e ury that “the chance of a false matc is 0. e e he
P }uth b oceurs in 1 of 1,000 capital cases” 18 far more

false matc ;

rtunities for manipulation, which

on DNA evidence will not tell

» The statement that “a
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threshold of reasonable doubt. The jurors hearing those words are invited

to generate the image of the man who sits before them in the courtroom
being wrongly convicted because of flawed DNA evidence, The prosecutor,
of course, will favor the more abstract frame—hoping to fill the jurors
minds with decimal points.

DECISIONS FROM GLOBAL IMPRESSIONS

The evidence suggests the hypothesis that focal attention and salience con-
tribute to both the overestimation of unlikely events and the overweighting
of unlikely outcomes. Salience is enhanced by mere mention of an event, by
its vividness, and by the format in which probability is described. There are
exceptions, of course, in which focusing on an event does not raise its prob-
ability: cases in which an efroncous theory makes an event appear impos-
sible even when you think about it, or cases in which an inability to imagine
how an outcome might come about leaves you convinced that it will not
happen. The bias toward overestimation and overweighting of salient events
is not an absolute rule, but it is large and robust.
There has been much interest in recent years in studies of choice from
experierice, which follow different rules from the choices Sfrom description
that are analyzed in prospect theory. Participants in a typical experiment
face two buttons. When pressed, each button produces either a monetary
reward or nothing, and the outcome is drawn randomly according to the
specifications of a prospect (for example, “5% to win $12” or “95% chance
to win $17). The process is truly random, so there is no guarantee that the
sample a participant sees exactly represents the statistical setup, The ex-
pected values associated with the two buttons are approximately equal, but
one is riskier (more variable) than the other. (For example, one button may
produce $10 on 5% of the trials and the other $1 on 50% of the trials).
Choice from experience is implemented by exposing the participant to
many trials in which she can observe the consequences of pressing one but-
ton or another. On the critical trial, she chooses one of the two buttons, and
she earns the outcome on that trial. Choice from description is realized by
showing the subject the verbal description of the risky prospect associated
with each button (such as 5% to win $12”) and asking her to choose one.
As expected from prospect theory, choice from description yields a possi-
bility effect—rare outcomes are overweighted relative to their probability. -
In sharp contrast, overweighting is never observed in choice from expe
ence, and underweighting is common., '
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“The'experimental situation of choice by €xP erience is intended to repre-
sert many situations in which we are exposed to yariable outcomes {rog
{he same source. A restaurant that 1s usually good may occasionally serve a
rilliant or an awful meal. Your ¢riend is usually good company, but he
i gometimes turns moody and aggressive. California is prone to earthquakes,
but they happen rarely. The vesults of many experiments suggest that rare
events are not overweighted when we make decisions such as choosing 2

restaurant or fying down the boiler to reduce earthquake damage-
The interpretation of choice from experience is not yet settled, but there
is general agreement on ONe major cause of underweighting of rare events,
both in experiments and in the real world: many participants never experi-
| Most Californians have never experienced 2 major

ence the rare event
ally experienced 2 devas-

carthquake, and o 2007 no banker had person
tating do Erev note that “chances of

financial crisis. Ralph Hertwig and I
rare events (such as the burst of housing bubbles) receive less impact than
they deserve according to their objec * They point to the

tive probabilities.’

publics tepid response 10 jong-term en ironmental threats as an example.

These examples of neglect are both important and easily explained, but
anderweighting also OCCUIS when people have

actually experienced the
rare event, Suppose you have a complicated question that two colleagues on
your {loor could probably answer. You have known them both

for years and
have had many occasions to observe and experience their character, Adele
is fairly consistent and generally helpful, though not exceptional on that
dimension. Brian is not quite as friendly and helpful as Adele most of the
time, but on some occastons he has been extremely generous with his time
and advice. Whom will you approach?

Consider two possible views of this decision:

. Itis a choice between WO gambles. Adele is closer to a sure thing; the
prospect of Brian is more likely t© vield a slightly inferior outcome,
with a low probability of a very good one. The rare event will be over-
weighted by 2 possibility effect, favoring Brian.

. Ttis a choice between your global impressions of Adele and Brian. The
good and the bad experiences you have had are pooled in your repre-
sentation of their normat behavior. Unless the rar
that it comes 10 mind separately (Brian once ver
Jeague who asked for his help), the norm

and recent instances, favoring Adele.

e event is so extreme
bally abused 2 col-
will be biased toward typical
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In a two-system mi
ind, the second i ; g
sible. Systermn interpretafion appears far S
includgan en}cffanerates. global representations of Adele and B;rilore plau :
ional attitude and a tendency to approach or a &"2’ V;Ihlch e
void. Noth- -

door on whic i
h you will knock. Unless the rare event comes to your mind
T mind -

ments on choice from i '
experience is straightfi
generating ou . ghtforward. As they a
Sonaﬁties:{;t tcc?mes over time, the two buttons develo ]_Zt . Obse:‘ved
.y zwhlch emotional responses are attached p integrated “per-
e condition: ; ' )
b etter umdorston ; lrllnder which rare events are ignored or overweighted
fated. The probabik tc;w 1Ehan they were when prospect theory wags fjr are
: of a rare event will i
mated, because ill (often, not always) b .
vent, you try tzf I;hae;( cgnﬁrmatory bias of memory. ThinLl}lg ZbO: es eﬂsfl_
weighted if it specific E it true in your mind. A rare event will b: o )
guaranteed when ally attracts attention. Separate attention is eff; t_Vel‘-
e1.000, and. 1% Chprospects are described explicitly (*99% chancee: Ne'lY
Jerasalem), i \;d ; ;i;;eest(()t;vm nothing”). Obsessive concerns (the l;)u;miﬁ
o € roses), concret, ;
and explicit rem ' » ete representations (1 o
OVEIWeIi)ghting Agl(;ler}sl {as in choice from description) all C(()ntrfbl ’SOO),
When & Come; o when there is no overweighting, there will b ug; e
. rare events, our mind i i e negiect.
right. For the resi is not designed to get thi i
o mdesnts of a planet that may be exposed t get things quite
yet experienced, this is not good news 0 events no one has

SPEAKING OF RARE EVENTS

“Tsunamis are ver
y rare even in Japan, b .
that touri pan, but the image is so vivi ‘ .
tourists are bound to overestimate their pmbabi?ity " s0 vivid and compelling

it's t amiliar g 2454 g g,
$1
e disaster cycle. Be by exaggeration a d averwe t the

“We shouldn’t foc i
us on a single scenari ;
Let's set up specifi ' io, or we wili overestimate it i
7 p specific alternatives and make the probabilities add up tS plrgga/b”lty'
(4] OO.”

“They want peo .
ple to be worried b -

y the risk, That's wh oo

per 1,000. They're counting on denominator neglect Xthey describe ftas 1 deatn

ing beyond a comparison of these tendencies is needed to determine the
37 is f these tendencies is needed to determine the -

eXpllClﬂ y, it Wlll not be overwel, }lted. f&.ppl}‘lfl t}le same 1dea to tI e -
g g
1 experl
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i isions. First ex-
Imagine that you face the following pair of concurrent decisions

. ices.
amine both decisions, then make your choic

Decision (1): Choose between

A. sure gain of $240 . .
B. 25% chance o gain $1,000 and 75% chance to gain naothing

Decision (ii): Choose between

C. sure loss of $750 .
D. 75%% chance o lose $1,000 and 25% chance to lose nothing

This pair of choice problems has an important place in thelhls;t;ry nlt; Sp;c:;su

d it has new things to tell us about ration lty. s o
pee ‘ thwl“ds'(; in o problems, your initial reaction to the sure things ( . ana1
. tthI?to the first and aversion to the second.-The E:motlon1
N Was' attrafc‘ i . e gain” and “sure loss” is an automatic reaction of System 1,
eva}uatlon 0' nlS u:)cgurs before the more effortful (and opti(')nal) coraa;.)uta—f
“.rhmh Cega[ Yected values of the two gambles (respectively, a galrﬁ 0
IJ;(Z);IO Zi(; : lsjsl;jof $750). Most people’s choices correspond to the predilec-

em 1, and large majorities prefer A to B and D to C. As in many

tions of Syst Ao n ey

other choices that involve moderate or high probabilities, peopl

¥ Sk averse 1r ”Ie( omailn (II ga S ar dI]Sk Seeklng in t]:le d()n‘ 1a1n Of 108565.
.

RISK POLICIES

I the original experiment that Amos and I carried out, 73% of resporident;
chose A in decision (i) and D in decision (ii} and only 3% favored the ¢om:
bination of B and C, :

You were asked to examine both options before making your first ¢hoice
and you probably did so. But one thing you surely did not do: you did niot -
compute the possible results of the four combinations of choices (A and C,
Aand D,Band C, B and D) to deterniine which combination you like best.’
Your separate preferences for the two problems were intuitively compelling *
and there was no reason to expect that they could lead to trouble, Further. .~
more, combining the two decision problems is a laborious exercise that you -

would need paper and pencil (o complete. You did not do it. Now consider
the following choice problem:

AD. 25% chance to win $240 and 75% chance to lose $760
BC. 25% chance to win $250 and 75% chance to lose $750

This choice is easy! Option BC actually dominates option AD (the technical
term for one option being untequivocally better than another), You already
know what comes next. The dominant option in AD is the combination of
the two rejected options in the first pair of decision problems, the one that
only 3% of respondents favored in our original study. The infe

rior option
BC was preferred by 73% of respondents.

BROAD OR NARROW?

This set of choices has a lot to tell us about the limits of human ratio-
nality. For one thing, it helps us see the logical consistency of Human pref-
erences for what it is—a hopeless mirage. Have another look at the last
problem, the easy one. Would you have imagined the possibility of decom-
posing this obvious choice problem into a pair of problems that would
lead a large majority of people to choose an inferior option? This is gen-
erally true: every simple choice formulated in terms of gains and losses
can be deconstructed in innumerable ways into'a combination of choices,
yvielding preferences that are tikely to be inconsistent.” _

The example also shows that it is costly to be risk averse for gains and
risk seeking for losses. These attitudes make you willing to pay a preminm
to obtain a sure gain rather than face a gamble, and also willing to pay a
premium (in expected value) to avoid a sure loss. Both payments come out
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ms at once, the

of _th. same pocket, and when you face both kinds of proble
discrepant attitudes are unlikely to be optimal.
There were two ways of construing decisions (i) and (ii):

. parrow [raming: a sequence of two simple decisions, considered

¢ . separately
.+ broad framing: a single comprehensive decision,

with four options

Broad framing was obviously superior in this case. Indeed, it will be supe-
rior (or at least not inferior) in every case in which several decisions are to

be contemplated together. Imagine a Jonger list of 5 simple (binary) deci-

sions to be considered simultaneously. The broad (comprehensive) frame
Narrow framing will yield a se-

consists of a single choice with 32 options.
quence of 5 simple choices. The sequence of 5 choices will be one of the
32 options of the broad frame. Will it be the best? Perhaps, but not very

likely. A rational agent will of course engage in broad framing, but Humans

are by nature narrow framers.

'The ideal of logical consistency, as this
by our limited mind. Because we are susceptible to WYSIATI and averse to

mental effort, we tend to make decisions as problems arise, even when we
are specifically instructed to consider them jointly. We have neither the in-
clination nor the mental resources to enforce consistency on our prefer-
ences, and our preferences are not magically set to be coherent, as they are

in the rational-agent mo del.

example shows, is not achievable

SAMUFRLSON’S PROBLEM

n—a giant among the economists of the twentieth
a friend whether he would accepta gamble on the

lose $100 or win $200. His friend responded,

«f wom't bet because T would feel the $100 loss more than the $200 gain.
But Il take you on if you promise to let me make 100 such bets” Unless you
are a decision theorist, you probably share the intuition of Samuelson’s

friend, that playing a very favorable but risky gamble multiple times re-

duces the subjective risk. Samuelson found his friend’s answer interesting
under some very specific condi-

and went on to analyze it. He proved that
tions, a utility maximizer who rejects a single gamble should also reject the

offer of many.
Remarkably, Samuelson did not see

The great Paul Samuelso
century—famously asked
toss of a coin in which he could

m to mind the fact that his proof,
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which i i .
i ia;s 0; course valid, led to a conclusion that violates common sen. : f ..
personasvr; ujlf{y the o—ifer of a hundred gambles is so attractive that no :: .

perso reject it. Matthew Rabin and Richard Thaler pointed out thn'e
u
N exﬁiieg;tedtgamb!f ;f one hundred 50-50 lose $100/gain $200 bets h:s[ o
return of $5,000, with onl
,000, v a 1/2,300 chance of losi iy
;)(;;1:}; femcl merely a 1/62,000 chance of losing more than $1 égi)ifg'ﬂjny -
» of course, is that if utility theor i ha ool
. v can be consistent with ish -
i;fe;en;elunder'any circumstances, then something must be fftrlf(})lna fo‘cis?l -
a]:)SurdoC ((}-3 of rational choice. Samuelson had not seen Rabirs proff‘zif thlt
nsequences of severe loss aversion fi ;

e ' ; on for small bets, but he
pOSSi)]; ;(t); lzﬁvte ieen slgrgrlsed by it. His willingness even to consid‘gf Eii(: '
at it could be rational to rej i
powerful hold of the rational model reect the package testifies o he
Let us assume that a very si .
¥ simple value function descri

b that ! escribes the prefer-

e ﬁ(;st raen;uilsons friend (call him Sam). To express his aversion topfjs:;s

o rites the bet, after multiplying each loss by a factor of 2. He then

¢ expected value of the rewritten bet. Here are the results, for

3 , OF t - 5‘ &
one, two, o th]iee 08sses Ihe arc Suffl(:].elld lllstIuCtIVe to desel“e some

Expacted Value

One toss (50% iose 100; 50% win 200) 5
0

Losses doubled  (50% lose 200; 50% win 200) :
0

T 0,
wo tosses {25% lose 200; 50% win 100; 25% win 400) 100
Losses doubled  (25% lose 400; 50% win 100; 25% win 400) 50

T 7
hree tosses (12.5% lose 300; 37.5% win 0; 37.5% win 300;
12.5% win 600) , 150
s}

Losses doubled  {12.5% lose 600; 37.5% win 0; 37.5% win 300
12.5% win 600} : , 112.5

Yo . )
H(;L; :,n see in thc? display that the gamble has an expected value of 50
How ael;,i olrlle t?ss is Wortlll nothing to Sam because he feels that the pain of‘

g a dollar 1s twice as intense as the pleasure of winning a dollar, After

rewriting the gamble to reflect his 1 i i
rthe gt is loss aversion, Sam will find that the value
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Now consider two tosses. The chances of losing have gone down to 25%.
The two extreme outcomes (Lose 200 or win 400) cancel out in value; they
ré equally likely, and the losses are weighted twiceas much as the gain. But
‘the intermediate outcome {one loss, one gain) is positive, and so is the
ompound gamble as whole, Now you can see the cost of narrow framing
and the magic of aggregating gambles. Here are two favorable gambles,

which individually are worth nothing to Sam. If he encounters the offer on
" two separate 0ccasions, he will turn it down both times. However, if he
they are jointly worth $50!

" ‘bundles the two offers together,
Things get even better when three gambles are bundled. The extreme

outcomes still cancel out, but they have become less significant. The third

toss, although worthless if evaluated on its own, has added $62.50 to the

total value of the paclkage. BY the time Sam is offered five gambles, the ex-
' pected value of the offer will be $250, his probability of losing anything will

be 18.75%, and his cash equivalent will be $203.125. The notable aspect of
this story is that Sam never wavers i1 his aversion to losses. Flowever, the
aggregation of favorable gambles rapidly reduces the probability of losing,
and the impact of loss aversion on his preferences diminishes accordingly.
Now Lhave a sermon ready for Sam if he rejects the offer of a single

highly favorable gamble played once, and for you if you share his unreason-
able aversion to losses:

athize with your aversion o losing any gamble, but it is costing you

1 symp
question: A

a lot of money. Please consider this
this the last offer of a small favorable gamble that you will ever
course, you are unlikely to be offered exactly this gamble again, but you will
have many opportunities to consider attractive gambles with stakes that are
very small relative to your wealth, You will do yourself a large financial
favor if you are able to see each of these gambles as part of a bundle of small
hat will get you significantly closer to

gambles and rehearse the mantra ¢
you lose a few. The main purpose of

economic rationality: you win a few,
onal response when you do lose. If you

d remind yourself of it when deciding
ected value. Re-

re youl On your deathbed? Is
consider? Of

the mantra is to control your emoti

can trust it to be effective, you shoul
- not to accept a small risk with positive exp

whether o
the mantra:

member these qualifications when using

. Tt works when the gambles are genuinely independent of each other;

it does not apply to nultiple investments in the same industry, which

would all go bad together.
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« It works only when the possible loss does not cause you to worry.-.
about your total wealth. If you would take the loss as significant bad ;:.
news about your economic future, watch it! "

. It‘ should not be applied to long shots, where the probability of wm- &
ning is very small for each bet. .

If you have the emotional discipline that this rule requires, you will never
consider a small gamble in isolation or be loss averse for a small gamble
until you are actually on your deathbed—and not even then.

"This advice is not impossible to follow. Experienced traders in financial
markets live by it every day, shielding themselves from the pain of losses b
bro?d framing. As was mentioned earlier, we now know that ex erimeS t};
subjects could be almost cured of their loss aversion (in a partfcular ecn X
text) by inducing them to “think like a trader;’ just as experienced basegn]-l
card traders are not as susceptible to the endowment efect as novices a1ar
Students made risky decisions (to accept or reject gambles in which th .,
could lose) under different instructions. In the narrow-framin conditi y
they were told to “make each decision as if it were the only onéi and t e
cept their emotions. The instructions for broad framing of a decisi ri n
cludfd the phrases “imagine yourself as a trader) “you do this all theotinllz:’
and “treat it as one of many monetary decisions, which will sum together t;
produce a ‘portfolio.” The experimenters assessed the subjects’ ergnotional
response to gains and losses by physiological measures, including changes in
the electrical conductance of the skin that are used in lie detectioi A
expected, broad framing blunted the emotional reaction to losses and. o
creased the willingness to take risks. -

’-H?e combination of loss aversion and narrow framing is a costly curse
Individual investors can avoid that curse, achieving the emotional 1t):en ﬁtl
of broad framing while also saving time and agony, by reducin ethz
frequency with which they check how well their investments are c;goin
Closely following daily fluctuations is a losing proposition, because the -
of the frequent small losses exceeds the pleasure of the’equally fre E::;
sma]l gains. Once a quarter is enough, and may be more than enow qh fo
individual investors. In addition to improving the emotional quality gf lif :
the c}eliberate avoidance of exposure to short-term outcomes improves the,
quality of both decisions and outcomes. The typical short-term rlf)eaction ts
bad news is increased loss aversion, Investors who get aggregated feedback
receive such news much less often and are likely to be less risk averse and to
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“enid np richer. You are also less prone to useless churning of your portfolio
: 1f;jrbu dor’t know how every stock in it is doing every day (or every week or
even every month). A commitment not to change one’s position for several
- periods (the equivalent of “locking in” an investment) improves financial

-performance.

RISK POLICIES

Decision makers who are prone to narrow framing construct a preference

every time they face a risky choice. They would do better by having a risk
policy that they routinely apply whenever a relevant problem arises. Fa-
miliar examples of risk policies are “always take the highest possible de-
ductible when purchasing insurance” and “never buy extended warranties.”
A risk policy is a broad frame. In the insurance examples, you expect the
occasional loss of the entire deductible, or the occastonal failure of an unin-
sured product. The relevant issue is your ability to reduce or eliminate the
pain of the occasional loss by the thought that the policy that left you

exposed to it will almost certainly be financially advantageous over the

long rus.
A risk policy that aggregates decisions is analogous to the outside view

of planning problems that I discussed earlier. The outside view shifts the

focus from the specifics of the current situation to the statistics of outcomes

in similar situations. The outside view is a broad frame for thinking about

plans. A risk policy is 2 broad frame that embeds a particular risky choice

in a set of similar choices.

The outside view and the risk policy are remedies against two distinct
biases that affect many decisions: the exaggerated optimism of the planning
fallacy and the exaggerated caution induced by loss aversion. The two bi-
ases oppose each other. Exaggerated optimism protects individuals and or-
ganizations from the paralyzing effects of loss aversion; loss aversion
protects them from the follies of overconfident optimism. The upshot is
rather comfortable for the decision maker. Optimists believe that the deci-
sions they make are more prudent than they really are, and loss-averse
" decision makers correctly reject marginal propositions that they might
otherwise accept. There is no guarantee, of course, that the biases cancel out

in every situation. An organization that could eliminate both excessive

optimism and excessive loss aversion stiould do so. The combination of the

outside view with a risk poficy should be the goal. .
Richard Thaler tells of a discussion about decision making he had with
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the top managers of the 25 divisions of a large company. He asked thein to
consider a risky option in which, with equal probabilities, they could 16sé
large amount of the capital they controlled or earn double that amount.
None of the executives was willing to take such a dangerous gamble. ’Ihaler :
then turned to the CEO of the company, who was also present, and asked:
for his opinion. Without hesitation, the CEQ answered, “1 would like all £
of them to accept their risks” In the context of that conversation, it was -
natural for the CEO to adopt a broad frame that encompassed all 35 bets. -
Like Sam facing 100 coin tosses, he could count on statistical aggregation to.::. &
mitigate the overall risk, i

SPEAXING QF RISK POLICIES
“Tell her to think like a trader! You win a few, you lose a few.”

“} decided to evaluate my portfolio only once a quarter. | am too loss averse to
make sensible decisions in the face of daily price fluctuations.”

“They never buy extended warranties. That's their risk policy.”

“Each of our executives is loss averse in his or her domain, That’s perfectly natural
but the result is that the organization is not taking enough risk.” '



