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Explaining Representativeness

¥ An inference to structure from data

¥ The evidence an outcome gives for a
particular generating process

¥ How much evidence does a sequence
provide for being produced by a fair coin?

Explaining Representativeness

P(random|HHTHT) 
P(regular|HHTHT)random(HHTHT) = log

The Zenith Radio Experiment
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What do we gain?

¥ Connection between normative theory and
non-normative behavior

¥ More importantly, an understanding of why
representativeness might be something good
to work out...

Rationality

¥ Even though heuristics sometimes result in
a poor approximation to normative theory,
they donÕt mean that we are ÒirrationalÓ

¥ Remember the analogy to vision
    ÒIt is just those cases that are not in accordance

with reality which are particularly instructive for
discerning the laws of the processes by which
normal perception originatesÓ (Helmholtz, 1881)

¥ An example - the gamblerÕs fallacy

The pointÉ

¥ The heuristics and biases research program
attempted to give a scientific account of how
people compute subjective probabilities.

   (although there is still some work to be done)
¥ Reasoning under uncertainty is hard, and as a

result we simplify. The simplifications result
in errors, but itÕs important to remember that
we act somewhat rationally most of the time.
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Decision making

Utility Theory

¥ Foundation of economic thought (at least, it
used to be)

¥ People seek to maximize Utility (e.g.,
expected value of an outcome)

Reasoning about losses and gains

¥ Which do you prefer?

Ð50% chance at $200

Ð100% chance for $100



4

Reasoning about losses and gains

¥ In terms of expected values, both are equal.
Ð$200 *  .50 = $100

Ð$100 *  1 = $100

ÐUtility theory predicts that people will be
indifferent.

ÐBut, people consistently rate the sure thing as
highly preferred.  In this way, people are risk
averse

Reasoning about losses and gains

¥ Which do you prefer?

Ð50% chance at losing $200, 50% for losing 0

ÐSure loss of $100

Reasoning about losses and gains

¥ Again, both expected values are equal.
Ð50% chance at losing $200, 50% for losing 0

ÐSure loss of $100

ÐConsistent strong preference is for risky 50/50
option than the sure loss.  In terms of losses,
people are risk seeking
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Prospect Theory

¥ Kahneman & TverskyÕs descriptive theory
of how people actually reason about risk

Subjective value

GainLoss

Risk Averse Ð possible increments perceived as adding less
subjective value

Risk seeking Ð take risks to minimize loss

Framing Effects

¥ Reasoning is powerfully influenced by
whether problem is framed in terms of
losses or gains.

¥ If frame emphasizes loss, risky decisions, if
emphasis is on gains, risk averse.

Framing Effects

US is preparing for an outbreak of a disease.
Expected deaths is 600.  Two programs can be
used to combat the disease.

Program A Ð 200 people will be saved

Program B Ð 1/3 probability that all 600 will be
saved, 2/3 probability that no one will be saved.
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Framing Effects

US is preparing for an outbreak of a disease.
Expected deaths is 600.  Two programs can be
used to combat the disease.

Program A Ð 200 people will be saved

Program B Ð 1/3 probability that all 600 will be
saved, 2/3 probability that no one will be saved.

72%

28%

Framing Effects

US is preparing for an outbreak of a disease.
Expected deaths is 600.  Two programs can be
used to combat the disease.

Program A Ð 400 people will die.

Program B Ð 1/3 probability that no one will die,
2/3 probability that 600 will die.

Framing Effects

¥ Affect all types of decisions by all types of
people
ÐStanford MBA students reasoning about

business plans

ÐExperienced doctors reasoning about different
treatments for breast cancer

ÐSafety engineers at NASA reasoning about
equipment modifications
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Framing Effects

US is preparing for an outbreak of a disease.
Expected deaths is 600.  Two programs can be
used to combat the disease.

Program A Ð 400 people will die.

Program B Ð 1/3 probability that no one will die,
2/3 probability that 600 will die.

78%

22%

Loss Aversion

¥ Extends to a resistance to part with
possessions
Half of a class is given a mug and asked to assign a price

that they would accept to sell the mug.  Other half were
asked to assign a price that they would find equally
appealing as the mug.  All subjects told that ÒtrueÓ
price would be revealed and if told that they would get
the mug if their price was higher than true price, and
money if lower (e.g., no risk of losing money).

Sellers price = $7.12 ChooserÕs price = $3.12

More on form of optionsÉ

¥ Positive information weighed heavily when
making positive decisions, negative weighs
more heavily when making negative
decisions.
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More on form of optionsÉ

¥ Award/Deny custody to parent A and B

¥ Parent A Ð average income, average health, average
working hours, reasonable rapport with child, fairly stable
social life

¥ Parent B Ð above average income, very close relationship
with child, extremely active social life, lots of work related
travel, minor health problems.

Award?   A = 36%, B = 64%
Deny?     A = 45%, B = 55%

Conflicted decision makingÉ

¥ Suppose you are considering buying a compact disc player
but have not decided what model to buy.  You pass a store
that is having a one day sale.  They offer a popular Sony
player for just $99, well below the list price. What do you
do?

Ð Buy the Sony player
Ð Wait until you learn more about the various models.

Conflicted decision makingÉ

¥ Suppose you are considering buying a compact disc player
but have not decided what model to buy.  You pass a store
that is having a one day sale.  They offer a popular Sony
player for just $99, and a top of the line Aiwa player for
$169, both well below the list price. What do you do?

Ð Buy the Sony player
Ð Buy the Aiwa player

Ð Wait until you learn more about the various models.

Respondents are more likely to buy under previous scenario than this.
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Conflicted decision makingÉ

¥ Suppose you are considering buying a compact disc player
but have not decided what model to buy.  You pass a store
that is having a one day sale.  They offer a popular Sony
player for just $99, well below the list price and an inferior
Aiwa player for the regular price of $105. What do you
do?
Ð Buy the Sony player
Ð Buy the Aiwa player

Ð Wait until you learn more about the various models.

Conflicted decision makingÉ

¥ Suppose you are considering buying a compact disc player
but have not decided what model to buy.  You pass a store
that is having a one day sale.  They offer a popular Sony
player for just $99, well below the list price and an inferior
Aiwa player for the regular price of $105. What do you
do?
Ð Buy the Sony player
Ð Buy the Aiwa player

Ð Wait until you learn more about the various models.

Now, addition of an alternative increases probability that people will
decide to purchase Sony.  Why?

Conflicted decision makingÉ

¥ Dominated by uncertainty of alternative options.

¥ Addition of options are informative about the
possible solution space.

¥ High conflict emphasizes decision makers paucity
of knowledge, relative merits of solutions.

¥ Addition of inferior option suggests that preferred
solution may be better than alternative(s)
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Rationality

¥ People do not always follow normative laws
of probability (e.g., their probability
functions are incoherent)

¥ ButÉ  Many problems framed in terms of
frequencies of outcomes rather than
probabilities of single events show much
better (e.g., more coherent decisions)

Rationality

¥ Representativeness Ð side effect of an strong
bias toward structure discovery.
ÐAttempts to understand underlying process is

then run in reverse to make judgments about
probabilistic events.

ÐGamblerÕs fallacy

ÐIllusory correlations

Rationality

¥ Utility theory Ð Òexpected valueÓ is
bullsh* t.
ÐRisk seeking when behind is good if you donÕt

get to run the process over and over again

ÐSurvival is often a single shot, so if behind,
better be risky.  If ahead, donÕt mess things up.


