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Explanation-Based Judgments

For thousands, maybe millions of years, people have been telling
stories to each other. They have told stories around the camplfire;
they have traveled from town to town telling stories to relate the
news of the day; they have told stories transmitted by electronic
means to passive audiences incapable of doing anything but lis-
tening (and watching). The reason that humans constantly relate
stories to each other is that stories are all they have to relate.

—Roger Schank and Robert P. Abelson, 1995

6.1 Everyone Likes a Good Story

Ask people how likely it is that an alcoholic tennis star who starts drinking a
fifth a day will go on to win a major tournament 8 months later, and they will
probably answer that it is extremely unlikely. Now ask other people how likely
it is that an alcoholic tennis star who starts drinking a fifth a day will join
Alcoholics Anonymous (AA) a month later, quit drinking, and win a major
tournament 8 months later; to most people, that seems much more likely.

It is logically necessary, however, that the first outcome (winning the tour-
nament) is more likely for the alcoholic star who starts drinking a fifth a day
than is the second (joining AA and quitting and winning the tournament). The
Probability of three events must be less than the probability of one of thefn
alone. A moment’s thought tells us there are ways in which the s.tar.could win
the tournament without joining AA (for 1nstance, quitting dx:mk{ng on his
Own, bribing the other players, maybe just being extraordinarily lucky).
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Hence, winning the tournament must be more likely than Win
specific action of joining AA, which in turn is followed by the S
of quitting, But joining AA links the parts of the story togethe, wmo&
ble, coherent scenario, and scenarios are persuasive (Heath & Imzﬂo
Human beings, perhaps uniquely among all animals, cre 4t ath, No§
els of the situations they are in, and those situation mode]s
form of stories (the biologist Stephen Jay Gould once descy;
“the story-telling primate”). And, like every other fundamep
tic of our minds, story construction plays a role in judgme
making. Scenarios, or narratives, are representations of tem

sequences of events glued together by causal relati
i w s . .
glue” is based on motives and intentions
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e Mr. P. is a drug addict.
e Mr. P. killed one of his employees. (p. 306)

Eighty-six undergraduates ranked the events above; another sample of
g6 students ranked a modified list with the last event replaced by “Mr. P
killed one of his employees to prevent him from talking to the wozn.m.u“
Although the addition of the specific motive reduces the extent of the event
(directly analogous to the case of Linda the feminist bank teller compared
with Linda the bank teller, in Chapter 5), the mean rank of the conjunction
event (“killed to prevent him from talking”) was reliably higher (ranked at

2.90 on average) than the global “killed” (for any reason) event (ranked
lower, at 3.17).

The statement that he killed an employee “in order to . . .” must be kept

distinct from the “in order to” as a reason if we begin by knowing that he
killed an employee. Because a combination of causes can yield an effect with
higher probability than each cause alone, belief that an effect is “due to” a
combination of things does not constitute a conjunction probability fallacy.
For example, believing that someone was chilled because the person was
outside and the temperature outside was below zero is more reasonable than
believirg that the person was chilled simply as a result of being outside
(which would include being outside in the summer).

Tversky and Kahneman (1983) also discovered the conjunction proba-
bility fallacy when they asked medical internists questions about symp-
toms and diagnoses in an even more obviously “life and death” situation,
detailed below.

A §5-year-old woman had a pulmonary embolism (blood clot in the lung).
How likely is it that she also experiences the following?

Dyspnea [shortness of breath] and hemiparesis [partial paralysis]
Calf pain

Pleuritic chest pain

Syncope [fainting] and tachycardia laccelerated heart beat]

Hemiparesis
Hemoptysis [coughing blood] (Tversky & Kahneman, 1983, p. 301)

Of the 32 internists questioned, 91% believed that the combination of a

. in this
probable symptom (in this case, dyspnea) and an improbable one (in

. . The
case, hemiparesis) was more likely than the improbable symptom alone

xplanation
combination of the two symptoms formed a coherent Or good exp

In the minds of the medical experts.

.
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6.3 Judging From Explanations

Conjunction probability violations of rationality are widespread Wh
imagine the future, the content of our imagination tends to nozm.v SR
intellectual schemas. Thus, many of our scenarios are conjunctio
cific events that we believe are highly probable. Again, such bel;
automatic. Those of us whose thought processes are primarily vig
m:ﬂmm@mﬂn the future by “seeing” what we and others are likely ¢ d
our images will be quite concrete. Our knowledge that almost :oﬁ% |
out exactly the way we imagine does not stop us from Imaginin stm turng
concretely by building vivid scenarios of sequences of likely m<m=mm ~m.mc§@
upon reflection that we attempt to assess the probability of m<m2. H * oy
tion and thereby become less vulnerable to the conjunction prob mvﬁ S0
_mQ.. (The conclusion that the likelihood of events can gﬁoa@ be m ___.Q i
by viewing them in isolation—rather than as part of a meanin mh_oﬂma.ﬂﬂ
m@ﬂﬁoﬁ@ @G@mv_m sequence—may be jarring to some Hmmamnmmv ol
o . . .
e e s o o
. . el » Al least the percepti
causal Hm._mzo:mf.@m between events, is so natural that we éocm_ua :MW MM” MM

I'm to Oy
08 of gpe,
ef 1S mm_lw
ual tend ;,

1S a mammal. i : :
" mzoEw A_um stored in narrative formats. This s probably going too far,
us .
or linked to mﬂoamwz,wwc:ﬂ ot r.:oé_mamo In our memories is represented in
: + 1€ essential cognitive function of maintaining a situa-

currént context, prepared for action, 18
. Experience is a temporal sequence of

Explanation-Based Judgments 121

in Chapter 5.) Availability here, however, must refer to availability zo our
imagination rather than availability in fact—because it is logically impossible
for us to experience conjunctions of events more frequently than we experi-
ence the individual components of these conjunctions. Nonetheless, imagina-
tion is an important determinant of feelings, thought, and action.

Consider Evidence
(e.g., Mr. P. is meek, Mr. P.

was convicted of smuggling, .

)

Construct Mental Model
of the Situation
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Belief in the likelihood of scenarios 1s associated with belief in the lik
hood of their components; believable components yield believable sceng w__.,
(and often vice versa as well). Complete stories, detailed stories, and . 5%

. . . ens;
ble stories (with reference to other stories or to our general beliefs m_usm_,
human motivation and natural causality) are influential stories. It ig 56 out
how plausible to us that Cleopatra’s physical charms could lead two ommw,
most powerful men in the Classical world to behave like 15-year-o]d; o
that the sexual temptation of a 24-year-old intern could lead a U.S wm o

. T O &
dent, one of the most powerful men in the modern world, to behave j Y
same manner. 1 the

Scenarios are even more believable if the components form a good gesty]

& 3 . - . alt
because they fit into or exemplify some familiar narrative schema. For exam
w_wv we might say the story of the alcoholic athlete who joins AA, is rehabj]
itated, .mbm H.HEB@rm is a prototypical recovery narrative. Coherence leads to
overestimation of the likelihood that a scenario is true or will occur; it is an
overestimate for the following three reasons. |

First, the combinati .

e , th ' ation of m<m:.$. may be improbable even though each
o in it is probable; the probability of a combination of events 1, 2
—.m x X o . tqe . . b 3 ¢ o 0y
mvm:w_N ‘ er X ﬁ% ﬁ.}ﬁm p, 1s the probability of the first, p, is the prob-
€ secon . . 1t :
be £ given the first, p, is the probability of the third given
the first two, and so on (p, X p, X ... X p, may b .
b . it L] | X P, X ... X p, may be quite small, even though
ﬁm_b :_w_m arge—for example, .90 x .80 x .85 x .80 x .85 x .90 = .37
even though .80 is the in thi e
e g o smallest HEB?.WH in this sequence). To estimate the
P ty of the sequence on the basis of its “typical” component proba-
lities (average = .85), as many people d j . |
T g - people do, seriously overestimates this
er. In fact, the probability of any conj . .
o | y conjunction of events, even if they
n’t compose a plausible narrative, is oft .
g i | , en overestimated—for example,
probability of getting four cherrie | |
y Kino b . . s on a casino slot machine.
instaking behavioral studies suggest that thi imation i
the result of an anchor-and-adj X it tide ovemetiowies b sy
o lm : .
just estimation strategy; people anchor on a

typical component event probabilit
y (the probabil; .
and then under-adjust (see Chapter 4). probability of getting one chesry

his being guilty of murder for any reason

And third, in .
many dom .
coincidences quHE, nMB omm_%m (€.8., sports, crime, health), when dramatic
> POSE of an CD:—AO—% QOBUmﬁmanﬂ Om nOaﬁObwh—nmg

Explanation-Based Judgments 123

they tend to m__...mé mngao.b and are repeated and remembered, amplifying th
basic conjunction overestimation effect through availability Amom %rmwﬁow 5 va

6.4 Legal Scenarios:
The Best Story Wins in the Courtroom

In one of the most significant jury trials in recent history (Silkwood v. Kerr-
McGee Corp., 1984), the tamous attorney Gerry Spence told jurors to think
2bout the situation in terms of a zookeeper who carelessly left a cage door
unlatched, allowing a ferocious lion to escape and attack a hapless woman
who had the bad fortune to be in harm’s way. The story about the negligent
zookeeper “told” the jurors what to do about the corporation that had
allegedly allowed employees to become contaminated with radioactive plu-
tronium, and they found the company liable for $10 million in punitive dam-
There seems to be little question that jurors’ decisions are driven

ages.
y the stories they construct to comprehend and remember the evi-

primarily b
dence presented to them at trial.
Good trial attorneys know that good stories win cases. Another famous

with the colorful nickname “Racehorse” Haynes, was quoted

lawyer with the best story wins.” He went on to advise

«The surest way to win a murder case 1s t0 convince the
y the evidence is that the dece-

her legendary attorney, has
y to demonstrate that

out the evidence, the
s about the trial,

trial attorney,
as saying, “The
(defense) attorneys,
jury that the best ending for the story told b
dent deserved to die.” Anthony Amsterdam, anot

analyzed transcripts of attorneys’ arguments to the jur

they often tell two kinds of stories: First are stories ab

“what happened” at the crime scene, and second are storie

with careful attention to the role that the attorney wants the jurors to play
in that narrative (Amsterdam & Hertz, 1992). In the O. J. Simpson murder
included a detailed

trial, Marcia Clark’s closing argument as prosecutor 1
summary of the prosecution crime story, complete with a timeline; 1n con-

trast, the defense attorney, Johnnie Cochran, concluded by exhorting the
jurors to accept the role, at trial, of protector, even avenget, of oppressed
minority defendants (Hastie & Pennington, 1996). |
The central cognitive process in juror decision making is story construction—
the creation of a narrative summary of the events under &mwcﬁo. Thus, the nn.:..
tral claim of this hypothesis is that the story the wc.Bn oozmc.g .mev omwn quite
deliberately to “piece together the puzzle of Em:w:nm_ truth, Q.QQBSS mro
juror’s verdict. Ask any juror why he or she decided on a @M_dn&m_.. ﬁﬂ%nﬁ
and you will more likely than not get an answer that Degius, Let me tell you

. . «rake cognitive snapshots”
what happened . . .” Using convergiig measures t0 1 g p
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of the contents of several hundred mock jurors’ _.”ro:mra, before and
dering verdicts in a variety of cases, Nancy _umnw_:mﬂos and Reid Hag
found that a narrative story structure was consistently the best sy
jurors’ memory Structures. For example, when asked to decide 5
civil case in which a mall employee (Kathleen Hughes) sued the mal] gy,
(the Jardel Company) for damages after she was assaulted on her way Hoz_ma
car after work, the modal juror exhibited a cognitive representation of h ﬂ
dence that looks like the network mn Figure 6.2. © €41
Note that the evidence at trial is almost never presented to the jurors

the chronological order of the events in the original crime, so the jurers E:s
reorganize evidence, as they comprehend it, to produce memory mﬁEQEMH
that reflect the original chronological order of events depicted in Figure ¢ Nm
This is a precedent-setting case of a lawsuit on behalf of the victim of 4 v_nz..
tal assault as she left work at the Jardel-owned Blue Hen Shopping Mall. A,
issue in this complex trial was whether the mall owners were negligent in not
providing more security guards to prevent incidents like Kathleen Hughes’s
assault. Mock jurors who heard the evidence as presented in the scrambled,

nonchronological sequence from the original trial, all remembered it in the
proper historical-temporal order.

m.;.._..Q. rep.
tie :ww:
Mary of the
ém_—a_aboss

Guard in

front parking
Jardel wants lot Hughes
to save Bo_:mx < abducted from rear
S of mall and

assaulted /

Jardel decides
one guard is
~__enough

Global warns
more guards are /
needed -
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KOR :Euonmjﬁ Hro:.mF is the finding that jurors who choose different
verdicts have reliably different mental representations. Pennington and
Hastie Cmm:. found that when jurors construct summaries of the evidence
they are hearing and seeing in legal disputes, there are usually at least two
competing interpretations (otherwise the dispute would not have gotten to
court—over 90% of criminal cases and civil suits plea-bargain or settle
before they get to court, presumably because one side or the other did not
have the evidence to construct a plausible story). Different jurors are likely
to construct different stories, and the stories lead to different verdicts. At
least, after jurors reach different verdicts, they have different stories in mind.
This situation is summarized in Figure 6.3 (for a criminal case): First, the
juror constructs a story summary of the evidence (and there are usually only
a few, two or three at most, alternate stories for any case); second, the juror
learns something about the possible verdicts from the judge’s instructions at
the end of the trial; then the juror makes a decision by “classifying” the story
into the best-fitting verdict category. Pennington and Hastie also found that
jurors with more complete, more detailed, and more unique stories were
more confident than those whose stories were less compelling.

An illustration of the power of story-based evidence summaries 1s pro-
vided by the dramatic differences between European American and African
American citizens’ reactions to the verdict in the O. J. Simpson murder trial.
(There even appeared to be racial differences in response on the jury and
within the defense team.) We believe that jurors’ race made a difference in
the acceptability of the defense story according to which a racist police detec-
tive (Mark Fuhrman) planted incriminating evidence. African Americans,
compared with European Americans, have many more beliefs and experi-
ences that support the plausibility of stories of police misconduct and police
bigotry. Many African Americans and members of their immediate families
have had negative, and probably racist, encounters with justice system
authorities. African Americans know of many more stories of police racism
and police brutality directed against members of their race (some apoc-
ryphal, some veridical) than do European Americans. This background of
experience, beliefs, and relevant stories made 1t easy for African Americans
to construct and believe a story in which a police officer manufactured and
planted key incriminating evidence. (In an effort to find a European
American version of the “racist cop” stereotyped scenario, osm. of the
authors asked his colleagues if they knew, through personal experience, of
any examples of biased or unfair authorities. The | mec:&:m mwméﬂ.w
Internal Revenue Service officials! Almost everyonc it his predominantly

White, middle-class sample had had, or claimed to w:oé someone who had,
a bad experience with overzealous income taX auditors.)
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One of the most dramatic d . | |
cmonstrations that jurors’ stories of the evi-

_ n_onow cause their verdicts is a study by Nancy Pennington (Pennington &

Em.mcmu 1991) of ﬂr.o effects of variations in the order of evidence presentation
on judgments. muﬁo:om were expected to be easy to construct when the evidence
was presented in a temporal sequence that matched the occurrence of the
original events (Story Order). Stories would be more difficult to construct
when the presentation order did not match the sequence of the original
events. (This non-story Witness Order matched the sequence of evidence pre-
sented by witnesses in the original trial.) As predicted, jurors were likeliest to
convict the defendant when the prosecution evidence was presented in Story
Order and the defense evidence was presented in Witness Order (78 % of the
jurors judged the defendant guilty), and they were least likely to convict when
the prosecution evidence was in Witness Order and the defense was in Story
Order (31% said guilty). The difference in conviction rates is huge, over
40 percentage points. (We do not claim that the order of proof effect will be
this large in actual trials, although we do believe the effect generalizes and
advise attorneys to tell good stories, when they can, as do winning trial attor-
neys like Gerry Spence, “Racehorse” Haynes, and Johnnie Cochran.)

A more subtle aspect of scenario-based judgment occurs because stories
tend to exist, sui generis, without multiple interpretations or versions. In the
Pennington and Hastie (1988) studies of juror decision making, ﬁr.m per-
ceived strength of one side of the case depended on the oﬂﬁ. .0m 9.:&88
both for that side and for the other side of the case. This finding implies &mn
the jurors attempted to construct more than one story summary .om the evi-
dence and that the uniqueness or relative goodness of the vmml_:_:m. story is
one basis for confidence in their judgment. The construction of multiple sto-
ries is almost forced on the decision maker by the traditions of our mh.?m_....
sarial trial system. However, we suspect that in most oémﬁ_ww mﬂﬂpmnﬂ&w
when story construction is the basis for decisions, people stop arter they na
constructed one story. .

During no:m_.._.cnaws and evaluation of a story, @mom_m. do .nosm___mMH m:a_.wmu

. . . . f reasoning is called counter
tive versions of parts of the stories. qr_m.?.x.B 0 . etocraal” reality
factual thinking, because it involves 1magining &88»58%0 e scentific
that might have occurred—what we have Rmﬂ.umn._ Srmm “MM Co. v, Hughes
reasoning” elsewhere in this book.) For mxmaw._ov. in € M~ M — .7:.03 who
case, the crucial inference that appeared to distinguis _a b ther were ot
decided the mall owners were liable versus those who conclu

. ds to the mall
liable involved the possible effects of adding extra P mnﬂm_oww Mwmm&m, the rape
security staff. Jurors who reasoned, “If there had been

iable. After
would have been prevented,” went Of to nwnn_cm,w %MM_M__: Mmm H”Mw%ﬁo : Mﬁ_
all, if the owners had not been SO greedy, if they'd pa
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extra guards, then the assault would not have occurred. On the oth

er
jurors who reasoned, “If there had been more guards, the rape woy| d sti __.Msp
occurred” (i.e., in a large mall, full protection would require ap mE@omw.ﬂ,_a
_
y

large security force), concluded the owners were not liable. In Jeg
this kind of reasoning is called the “but for” test of causality; 5 philo
would probably describe it as testing if a candidate cause (few secyy;

7% ty Suarg
is a necessary condition for an effect (the assault on Kathleep Hughey Mv
occur. So, although there is a tendency for one story to dominate oy m maw
g

representation of any situation, the construction of that story usua

about whether the rape would have been prevented by adding security guards)
that local uncertainty is generalized to lower confidence in the whole story. |

Follow-up research has addressed some practical questions aboyt trial
tactics in adversarial trials. For example, many criminal cases involve the
presentation of only one story, by the prosecution, and the defense tactic is
to “raise reasonable doubts” by attacking the plausibility of that story.
(Some cynical attorneys describe this defense strategy as “creating a cloud of
confusion in the juror’s mind and then labeling that cloud ‘reasonable
n_.oc_uﬁ:,v In these one-sided cases, jurors construct only one story, and con-
fidence in the verdict is determined by coherence and fit of that single story
to the verdict category. In this situation, a weak defense story is worse than
no story at all; in fact, a weak prosecution story is bolstered and more guilty
verdicts are rendered when a weak defense story is presented. Again, this

result implicates the importance of the comparative uniqueness factor when
more than one story has been constructed.

Another observation, which reinforces the

2 :M.Qmﬁﬂo mﬁmﬂmm.% Is used to argue a case, the attorney should set up the story
{0 1S or her opening statement to the jury. The chance of obtaining a verdi

n. . .. .
onsistent with a story is increased when the story is primed in advance and 18

ready in the juror’s mind to it . 94)
? erpret the evid : Spence (17
warns, “When I make an ope ence. But, as Gerry Sp

you'd better be abl ning statement, I always do it as a story- but,
€ able to prove your story, because if _.CHO vs who Um:mﬁw& you

bﬂ& 3
out you haven’t told the whole story, then they turn against you.”

lore of trial tactics, is that when

al coneyy,
)

SOphe;

i . . . e Ily involyes
the consideration of alternative parts or episodes within the story. When ther
e

is uncertainty about those parts (e.g., a juror can’t make up his or her Mind
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nothing else worth mentioning).
Jungian analysts have led Freudia
disconcerting, for it implies that

The extension that clients of Freudian and
n and Jungian lives, respectively, is a bit more

00Cet . . the dearly gained insights of these clients may
be joint inventions of the clients and analysts (inventions of unknown and

unknowable validity). Research on the nature of retrospective and even
allegedly R@Rmmwm memory has reinforced this possibility, for the malleability
of such memory implies that mere agreement with the therapist is a poor basis
for judging accuracy (Campbell, 1998). Could the therapy process be partly,
or even primarily, one of inventing a good story about the client’s life? If SO,
could this “story” hinder as well as help to foster free and responsible choice?

This notion of narrative truth is consistent with the rationales behind
many forms of psychotherapy. These therapies assume that clients’ (narra-
tive) representation of their lives is the key to understanding their maladap-
tive behaviors. The therapist’s reconstruction of the client’s life story into a
more coherent and adaptive narrative is the primary goal of therapy. Freud
himself originally believed that maladaptive behaviors were caused by actual
events, but after discovering that several of his clients had manufactured
memories that were impossible, he acknowledged that the crucial causal
events might never have occurred. Thus, the goal of therapy is not solely to
recall actual events, but to reconstruct a more adaptive life story, one that
may not agree perfectly with actual, historical truth. These more adaptive
life stories are aimed at helping the clients to accept their past distressed
behavior as a normal consequence of what had previously occurred in order
to make the decision to abandon this behavior. (Paul van den Broek and his
colleague Richard Thurlow [1991] provide a thoughtful discussion of the
role of narrative autobiographical reconstruction in psychotherapy from the
point of view of laboratory-based cognitive psychology.)

The problem with therapies based on reconstructing life stories was pointed
out by James March (1972), in discussing the problem with “discovering” that
one’s adult years flow naturally—as part of a good story—rom childhood:

[Belief in the model seems likely to create a static basis in personal mw_m.m.zm_wam.
Individuals who believe the “formative years” hypothesis seem quite likely to

consider the problem of personal identity to be a problem of h.rmn%é:smﬁ rm
o s
pre-existing “real” self rather than of “creating” an “interesting self. The

notion of discovery is biased against adult change.

Such discoveries can become verbal strait) ackets through the msmgm_o:m
they create—for example, “I have come to accept the fact that w M\Hw er nonw
. n
a narcissistic character disorder” can lead to self-indulgence (*What ca

o s it.” ealistic projection onto
do? After all, I’'m a narcissist, and that’s it.”) and unr proj

7 g O TR
A L e
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others. The art of this form of cognitively oriented therapy is ¢ cons
ST . hotherapist who has devel Oty
adaptive life stories. (The psyc P . cloped this g,
most fully is Donald Spence, whose book Narrative Truth ang IN.MSQEO
Truth [1982] is a landmark in modern psychoanalytic theory.) -

A hint of the potentially detrimental side effects of our habit of Cre
and reconstructing consistent life stories is given in studies of people’s |
reconstruction of what they used to be like. As we will show at the
this chapter, autobiographical memories tend to be dominated by ¢
rent attitudes, beliefs, and feelings about ourselves.

All of the elements needed for belief in the high probability of persong]
scenarios are there when we view our lives. These include stereotypes derived
from family myths, cultural beliefs, literature, plays, movies, and televisiop—
and in the case of professional psychotherapists and psychiatrists, prototyp-
ical case histories communicated in textbooks or through contact with oth-
ers who have an interest or a professional commitment. These sources all
provide prepackaged, believable, complex sequences of events for our enter-
tainment, education, and use. No wonder some pop psychologists have
achieved great fame through arguing that we often act out preselected life
scripts (e.g., Eric Berne’s popular exegesis, Games People Play [1964]).

mazm
lased
nd of

I cur-

6.6 Scenarios About the Unthinkable

What do you think is the probability that there will be a massive flood some-
where in North America, in the next 12 months, in which more than 1,000
people drown? Now, what about the probability that there will be an earth-
quake in California, in the next 12 months, causing a flood in which more
than 1,000 people drown? Or a tropical storm in the Gulf of Mexico, In the

Mmmnmo@ months, causing a flood on the Gulf Coast, in which mor¢ than
, wwow_m drown? The more specific, causal stories somehow se€il more

iC
. There are many reasons that a catastroP .

gory, that logicall

y must have a sm is i oba
the larger, m aller extent, is judged more pr

5 .
re abstract, and more likely class of events.

. le
rﬁro S1ze of a child’s sled, it should be possible tO macmma
or Los Angeles. Say that the suicidal fanatics all 28"

Explanation-Based Judgments 131

die in the blast S0 .ﬂrmﬁ they cannot be traced. The city is annihilated, and
there were no missiles, no early warning, no warning of any sort. The mwQ 1S

simply gone, m:m <mawzm terrorist groups claim responsibility. (The group
actually responsible will make sure there are bogus calls as well.) The civil

liberties of the U.S. citizens disappear soon after the city does, and interna-
rional nuclear war is not far behind.

Vivid? Yes. The terrorists are thin, swarthy, excitable young men of Arab
or Asian extraction, with moustaches. (Indeed, this scenario, originally

sketched out by Dawes in 1988, in the first edition of this book, is also the
basis for the screenplay of the 1998 movie The Siege.)

Likely? No, but not impossible. The point is that there are literally thou-
sands of scenarios leading to nuclear destruction. The real availability, accu-
racy, and delivery speed of nuclear weapons increase year by year, yet we
concentrate on a few scenarios. For example, roughly 60% of the university
students in one of our decision-making classes believed it was “more likely
that there would be a Mideast crisis leading to nuclear war between the
United States and an Arab nation in the next 25 years than that such a war
would occur for any reason.” Furthermore, when we concentrate on a few
scenarios, we develop a false sense of security by taking precautions against
(only) them. If the first event of a scenario (perhaps an incident that leads to
1 confrontation between the United States and North Korea) does not occur,
we believe the rest of the scenario will not occur either (just as we were [too]
sure the tennis star must join Alcoholics Anonymous and quit drinking to
win the tournament). Believing events such as nuclear war can occur only in
the context of specific scenarios is thinking myopically and irrationally. |

How high is the probability for a nuclear war each year? qum are not claim-
ing that it is a constant, merely that 1t can be approximated with a mEm_w value
given no additional information. Let us suppose, for the sake of analysis, that
the probability of nuclear destruction (which did not 009& .vo%mas %wmo
and 2000 was 1/3. That means, assuming a constant probability p and inde-

pendence between years (as rough approximations to reality), ﬁr.m.n (1 Mﬂva . 2/3,
or p = .01 per year. Thus, if p remains constant, the probability of having a

nuclear war sometime in the next century 1s 2/3 (1 - ..w 7). P:. P poses % om
remain constant. If, for example, 1t were to become Qs.n - EAME _wramo om-
the next 40 years as the last—and if we accept the 1/3 figure—t M_n AM -
ability of surviving the next 40 years without a :zn_om:. - Mawo.:ﬁ.mmmm@

The probabilistic approach to nuclear war a0 COPEEE - Nwo ount, is valu-
Whatever can decrease the probability of a war oy even @ an H”& ocv.“ - -
able. Assume, for example, the ?ovmvEQ of ..ON per MM&,. M:ﬂw  constancy m:m
the probability of no war in the next 40 %omnm 1S o:_.< . _ Amm,w erment is reached that
yearly independence). Now suppose SOme internationa’ 267
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8&%@%&@373&@3 H\wiﬁrmﬁwmvao.oaw.,ﬁrm ?.ovmgmgom nos.
the next 40 years would then be .58. | | I 1
1f that decrease does not appear important, consider this Situatiop.

A barrel contains 100 balls, 44 of which are green, 14 of which are blue

» and
of which are red. A single ball is drawn at random. Choose between twq 4

ovmosm"
o If a green ball is chosen, you receive $10,000. If a blue or red ba]l i

you die.
o If a green or blue is chosen, you receive $10,000. If a red ball is chosep
you die. |

nrowas,

Which option would you prefer? When the difference between 58 and
.44 is viewed in this manner, the much greater desirability at .58 is evident.
(Unfortunately, people tend to assess the magnitude of a probability differ-
ence in terms of ratios—for example, the “mortality ratio” for smokers ver.
sus nonsmokers—rather than in terms of actual differences.)

Our colleague Paul Slovic has emphasized the probabilistic approach to
reducing the danger of nuclear war and other societal and personal risks.
Small differences in probability for small intervals can yield large differences
in broad ones. As Slovic points out, scenario thinking can once again get in
the way of a probabilistic assessment. The desirable scenario for most of us
would be an agreement among all countries capable of producing nuclear
weapons resulting in technological control of such weapons to the point that
wrﬂ\ mo:E not be used in haste or by accident. The least desirable scenario

valid. Moreover, probabilistic thinking indicates thar

likelihood can have “large” long-term effects.
tinue to play nuclear Russian roulette, putting

gun is preferable to trying to (vividly) imagine which chamber the bullet is

in. In Chapter 8, we will return to the question of how to think more clearly
and rationally in uncertain situations.

small” changes in
For example, if we must con-

more empty chambers into the

6.7 Hindsight: Reconstructing the Past

Memory for complex events is basically a reconstructive process. As the nov-
elist Alain Robbe-Grillet put it, “Memory belongs to the imagination. Human
memory is not like a computer which records things; it is part of the imagina-
tive process, on the same terms as invention.” Qur recall is organized in ways
that make sense of the present. We thus reinforce our belief in the conclusions
we have reached about how the past has determined the present. We quite lit-
erally make up stories about our lives, the world, and reality in general. The
fit between our memories and the stories we make up enhances our belief in
them. Often, it is the story that creates the memory, rather than vice versa.

In a series of ingenious demonstrations, Baruch Fischhoff showed that
people who know the nature of events falsely overestimate the probability
with which they would have predicted them. (See Hawkins & Haste, Gmo,
for a comprehensive review of the research on hindsight effects.) In his ini-
tial studies, Fischhoff simply asked people to predict what would E.Gmg
before particular events occurred (e.g., U.S. President Nixon’s visits O
Russia and China in 1972) and then to later recall what they had predicted.
Their recall was biased in the direction of having predicted Evmﬁ actually
happened. It follows, as Fischhoff points out, that we are ,,Em&.rn_gzw sur-
prised” by experience. One result is that we do not learn omwnméq m_.oaﬁ:.

A study by David Wasserman, Richard Lempert, 8.& Hastie %Bo:m,ﬂm MM
the role of causality in producing reconstructive rEn_z.mE € oma_w . M
researchers followed the Fischhoff procedure of comparing foresight Judg-

. .+ anes with informed, hind-
ments from one group of experimental participan wors 1
. : sented their subjects wit
sightful judgments from a second group. ,.HrQ pre he outcome of a mil-
short vignettes describing historical or fictional events (the outcom .
j . e j d native Ghurkas in India, a
itary conflict between the British colonials an
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gold-prospecting venture) and asked nrm._,: HO EStinane _”.rm pr ova:Q 5
ious outcomes (British victory, Success 1l the prospecting “1CIPIise), gy
with or without knowledge of the aﬂ:as outcomes. (They oBEow& et
experimental method so that m:. w.Omm_Em. osﬁnow.:mm .no:E be Presenteg S
“true” to different groups of participants in the hindsight condition fo, N
poses of experimental control.) Like Emnrrom, they obtained mcvmﬁmmma _
hindsight effects, even when subjects were imstructed to estimate the Eovm
bilities that would be given by other people like themselves. But, Eo?
important, Wasserman et al. manipulated the nature of the cause that sMM
described as primarily responsible for the reported outcome. In hy|f of the
hindsight conditions, the outcome was attributed to a causally potent event
(the better equipped and trained British troops, the superior knowledge of
the battle terrain by indigenous guerrilla forces, etc.) or to a Surprising “act
of God” event (an unseasonal monsoon rainstorm disabled the British
weapons and tactics, the rainstorm prevented the guerrilla forces from yt:-
lizing their superior knowledge of the terrain, etc.). The results were clear:
Hindsight effects only occurred under conditions where persuasive causal
explanations could be generated by the participants to “glue” the causes to
the outcomes.

This hindsight bias is not always reducible to a knew-it-all-along attempt
to appear more omniscient than we are. Sometimes motivational factors
probably apply, as when that irritating friend claims to have predicted that
the home team was going to lose the football game or that the dark horse
mms&mmﬁm was going to win the election. But people actually make mistakes
in their recall of what they thought would happen, even when they are moti-

vated to be as accurate as possible. A classic example was provided by the

natural experiment in which President Nixon’s former aide John Dean
attempted to recall, before con

t Var.

gressional investigating committees, as truth-
ccurred during the Watergate scandal. (Deat
. . . rred between June of 1972 and March of 1973
I testimony given in June of 1973.) Dean exhibited detailed memory of

countless events during meetings in which Nixon discussed the Waterg?”
oﬁém. and many other political matte
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s our proclivity to summarize exp

eriences as coherent .
narrativ
know how they turn out. e

moBmQBvaHérmm we believe in change, we recall change even when it has
pot occurred. In order to make our recollection compatible with this belief,

we resort (again not consciously) to changing our memory of the earlier

state. We can, for example, reinforce our belief in a nonexistent change for

the better by simply exaggerating how bad things were before the change.
Certainly there have been times, for example, before 2 religious or psychi-
atric conversion, when a person was badly off (we all are at times), and
memories of those periods persist; recall can be organized around the traces
of these memories. A dieter who has not succeeded in losing a single pound
can certainly recall periods of time prior to embarking on a diet when he or
she was heavier than when the person completed the ineffective diet; by care-

fully not recording his or her weight before starting the diet, those times can
be (mis-)recalled as evidence of its success.

Experimental evidence shows that when we believe a change has
occurred, we are apt to distort the past to be consistent with the change.
Michael Conway and Michael Ross (1984) randomly selected participants
for a university program designed to improve study skills and created a con-
trol group of students who had volunteered for the program and were on the
waiting list. Participants and controls were questioned before the study skills
program began and at its conclusion. At both times, they were asked to
assess their study skills (How much of your study time is well spent? How
satisfactory are your note-taking skills?) and the amount of time they stud-
ied. At the second interview they were also asked to recall what they
reported during the first session concerning their skills and study nBa.. 3

At the initial interview, participants and controls did not differ signifi-
cantly on any measure of skill, study time, or other variables. Both groups
performed equally well and—most 1mportant to the mE&rI%o program
itself was 7ot found to improve study skills. Nor did it improve grades.
When asked to recall their situations before the program started (or before
they were put on the waiting list), however, the subjects did differ. There was
no difference between the two groups in their memory of the mBoE:.om time
they spent studying, but their recall of Hrm:” skills was ﬂm_..w.o.&w ﬁw_mmnmsm.
Program participants recalled their study m_ﬁ._:m as being m_ms_m_mmnﬁ y Sﬂw_am
than they had initially reported, while waiting-list control m:v_mnmm .R.M.m _Mw
their skills as being approximately the same as they had reporte nﬂ_o Mwo”
Thus, program participants exaggerated their S.Q@B,RBQW __H_H M _ﬁ oo
consistent with their beliefs of what oxm.? to be A_Bﬂ o<wanm8_ﬁmﬂ ﬁw nOonos-
"ng the course), not by mxmmmm.nmawm Koyplr SXITRA" mwu_y Mx:: they should have
structing their memories to fit with the expectatio
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short, they rewrote their autobiographical memoy;
sistent with their current beliefs. There was not E.Hnr distortiq
of the subjects who had been put on the waiting list.
Moods also affect recall (see Orm@ﬂom.m ). Does 2.5 Same principe ,

our recall of our own lives? It is a basic precept in many psych %Ev” tg
from Freud on, that current misery is caused by unfortunate EX e pieg
childhood, especially bad relationships with our parents. Byt what ;
misery hindsightfully selects and reconstructs memories of chj dhood ¢, ;

consistent with a miserable state today? Peter Lewinsohn apg Mich
Rosenbaum (1987) set out t0 answer this question with 2 rare ae|

improved. In €S to

Cop.
N On Hrm 1

Pary

p Hombmo%o

| L€ recruigeq
from the general population (not from a selected sample of clinica] depres

sives) and asked to recall their parents’ behavior. They were classified, gy,
ing a 3-year follow-up, into four groups: nondepressives (people i:w had
never been depressed), predepressives (people who were to become
depressed during the 3-year study), acute depressives, and remitted depres-
sives (that is, people who had once been depressed and were no longer). The
researchers studied the relationship between current mood states and
parental memories. Theories that say depression follows from childhood
problems would predict that the childhoods of those of us who are depression-
prone are different from those who are not and hence would be recalled dit-
terently, while theories about the effect of current mood on past recall pre-
dict that the difference in recall should be between people who are currently

depressives). The results were consistent with the
n of one’s parents as rejecting and unloving 8

... o
vior. Similarly, the subjects who were about t

* . . . :‘
el r the initia] testing did not differ from the e n.
ections of the degree to which their parents used negattV

Lewinsohn & Wo%:vmczr 1987, p. 617)
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od on memo :
o.m Mmoo o HQ ; @Mo.w_o <.<ro are distressed as adults tend to remember
m_mqmmm_ﬂm_w rm: S 1n their childhood. And, if person also believes th
- | . . ves that cur-
Rsm ﬂ.wz o Hrwm.ﬁro_.n roofts 1n early life (Perhaps because their therapist
told the ; view itself may serve a5 an Organizing principle to produce

even greater &mﬁogos o.m recall (remember the Conway & Ross [1984] stud
above). I_:mm_m:.ﬁm::w biased recollections reinforce the “child is father to %M
man” theory of life span development,

6.8 Sometimes It’s Better to Forget

One primary function of our minds is to create a2 model of the current situation
in which we are located. When a car changes lanes in front of us, we update our
mental model of the traffic situation so as not to ram Into it; when a person we
once thought was reliable demonstrates that he or she is not, we adjust our
mental model of that person and do not rely on him or her to come through for
us in difficult circumstances. The maintenance of up-to-date situation models
requires us to constantly refresh our beliefs about where we are and what is
about to happen. This process is adaptive when we must make decisions about
the future. Indeed, remember the fundamental tenet of decision theory that we
should ignore sunk costs and focus only on future probabilities and utilities to
make rational choices (see Chapter 1). But as we engage in this constant adjust-
ment process, we lose the past and find it is difficult to recover what we used to
think and sometimes even what we did. Usually, that’s a good thing.
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Ing: The

Chance and Cayse

Say you’re thinking about a plate of shrimp. Suddenly someone
says plate, or shrimp, or plate of shrimp. Out of the blue. No use

looking for one either. It’s part of the lattice of coincidence that
lays on top of everything.

—From the film Repo Man, written and
directed by Alex Cox, 1984

/.1 Misconceptions About Chance

On January 26, 1972, Vesna Vulovic, a 22-year-old Yugoslavian flight
attendant, was serving drinks to passengers on JAT Flight 367 when the
plane was demolished by a bomb planted by a Croatian nationalist group.
Most people would think she was extremely unlucky—first, to be on a rare
tlight destroyed by a terrorist bomb and second, because of a name confu-
sion, she had been assigned to work the wrong flight. Uam.nww_w the wrong
tlight, But there is a positive side to this story. Ms. Vulovic lived and now
holds the world record for surviving the highest fall without a parachute—
33,000 feet (10,000 meters). Just a little more than a wmmaammm.n @5 ,,mm:w she
declared herself ready to return to work, a mm:..ammn:wwm optimist ,Smr a
newfound belief in God. So, many people would describe wwm as exception-
ally lucky. Ms. Vulovic goes with our ma.ﬂ assessment, H_B Wom _:nrwm
Everybody thinks I am lucky, but they are mistaken. If I were lucky I wou

never have had this accident” (Bilefsky, 2008).
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